28. TOOUILILE CABJETOBAFE IOKTOPA BETEPUHAPCKE MEULIMHE PEIYBJIMKE CPIICKE (BOCHA U XEPLIETOBHUHA) — 2023
28t Annual Counselling of Doctors of Veterinary Medicine of Republic of Srpska (Bosnia and Hercegovina) — 2023

28. TOOUIIE CABJETOBAILE JOKTOPA BETEPHUHAPCKE
MEIOHUIUHE PEITYB/IMKE CPIICKE (buX)
MEBYHAPOITHH HAYYHHU CKYII

28™ Annual Counselling of Doctors of Veterinary Medicine
of Republic of Srpska (Bosnia and Herzegovina)
International Scientific Meeting

3bOPHHUK PAIIOBA
U KPATKHUX CAOPXAJA
Proceedings
and short contents

28.

Tpedbume, I'pam CyHuna, 15-17. jyna 2023.
Trebinje, Grad Sunca, June, 15%-17%, 2023.

Mﬁﬂ"nﬂﬁgaﬁhwﬁm&%




28. TOOUIILE CABJETOBAKBE IOKTOPA BETEPUHAPCKE MEJUIIMHE PEINYB/IUKE CPIICKE (BOCHA U XEPLITETOBHUHA) — 2023
28th Annual Counselling of Doctors of Veterinary Medicine of Republic of Srpska (Bosnia and Hercegovina) - 2023

IMokposuresms / Patron:
MUWHUCTAPCTBO ITOJbOITPUBPEJE, IIYMAPCTBA U BOOOTIIPUBPENE
MINISTRY OF AGRICULTURE, FORESTRY AND WATER MANAGEMENT

JY Berepunapcku uHctuTyT Penydnuke Cpncke "Ip Baco bytosan”
PI Veterinary Institute of Republic of Srpska "Dr. Vaso Butozan“

Opranusaropu / Organizers:
BETEPUHAPCKA KOMOPA PEITYBJIUKE CPIICKE
Veterinary Chamber of Republic of Srpska
u/ and
OPYIITBO JOKTOPA BETEPUHAPCKE MEJUILIMHE PEITYBJIMKE CPITICKE
Association of Doctors of Veterinary Medicine of the Republic of Srpska

Cyopranusaropu / Co-organizers:
daxynTeT BeTepUHApPCKE MeguliuHe YHuBep3uTeTa y beorpany
Faculty of Veterinary medicine University of Belgrade

JY Berepunapcku uHcTuTyT Penybnuke Cpncke "Ip Baco bytosan”
PI Veterinary Institute of Republic of Srpska "Dr. Vaso Butozan“

JemapTMaH 3a BeTePHHAPCKY MeTUITHHY, [To/bonpuBpeqHA haKy/ITeT,
Yuusep3uteT y HoBom Cany
Department of Veterinary Medicine, Faculty of Agriculture, University of Novi Sad

OpranusanuoHH ondop / Organisational board:
[Tpencjennuk: Benudop Kecuh / President: Velibor Kesi¢

YnanoBH: [Iparana Oxmema, Bragumup Munujesuh, Cama bomkosuh, Iparan
Kunexesuh, JaBop Jedptuh, Patko Mujatosuh, Urop Yerap, Cnasuiia Cnacojesuh,
Jenena I[laBuh, Ilepuua bypruh, Anexcanmap bpamguh, Mnagen [Iparuuesuh,
Hparan Manum, CreBan Panwh, bpanucnas Tanuh, Borocina T'oTtosall, 3opan
Hamjanau, Ilpenpar HoBaxosuh, bnaroje bupuaxkosuh, Henam Kpctuh, 'opan
Koctuh

Members: Dragana Okljesa, Vladimir Milijevié, Sasa BoSkovi¢, Dragan KneZevic,
Davor Jefti¢, Ratko Mijatovi¢, Igor Cegar, Slavisa Spasojevi¢, Jelena Pavié, Perica
Burgic, Aleksandar Bradic¢, Mladen Dragicevi¢, Dragan Malis, Stevan Radic, Branislav
Gali¢, Bogoslav Gotovac, Zoran Damjanac, Predrag Novakovic, Blagoje Bircakovic,
Nenad Krstic¢, Goran Kostic¢

Cexperapujar: bpanko CreBanoBuh, Benubop Tomoposuh, auujen Kopaueruh,
Papojuna hexkanosuh, Onusep CteBaHoBUD
Secretariat: Branko Stevanovi¢, Velibor Todorovi¢, Danijel Kovacevié, Radojica

Dekanovic, Oliver Stevanovic
Texuuuku cexperap: Tujana Tumapau; Technical Secretary: Tijana Timarac




28. TOOUIILE CABJETOBAKBE IOKTOPA BETEPUHAPCKE MEJUIIMHE PEINIYBJIUKE CPIICKE (FOCHA Y XEPLIETOBHUHA) — 2023
28t Annual Counselling of Doctors of Veterinary Medicine of Republic of Srpska (Bosnia and Hercegovina) — 2023

Hayunu u nporpaMckH oadop / Scientific and Programme Committee:
ITpencjepuunk: [Iparo H. Henuh / President: Drago N. Nedi¢

YnanosH: Popomyd Tpkyma, Munopag Mupunosuh (CPB), Xemko Lsetnuh (XP),
Huxan ®ejsuh, Myxamen Cmajnosuh, Aumpej Kupdumn (CJ10), Jlazo TTeHm0OBCKH
(MK), Janko HWBaunoB (BT'), Iparan Iledep (CPB), Ipenpar Cnujenuesuh (BB),
Majkn T'wncmopd (CAI), Koc Atuna (MAB), HWean Cranunh (CPB), Becna
hophesuh (CPB), bpauko Benebur (CPB), obpuna Jakuh Jumuh (CPBE), Hophe
Casuh, MwmmBoje Hapmaxaun, Becna Kamada, emko Crnamojesuh, [Iparan
Kacaruh, bojan 'onuh, Pajko JlatunoBuh, Buonera Cantpay, Munenko Illapuh,
Cunuma latapuh, Cnasen I'pbuh, 3opan hepuh, HoBanuna Mwurtposuh, I'opan
[Mapaur, Herocsag Jlykuh.

Members: Rodoljub Trkulja, Milorad Mirilovi¢ (SRB), Zeljko Cvetni¢ (CRO), Nihad
Fejzi¢, Muhamed Smajlovié, Andrej Kirbi$ (SLO), Lazo Pendovski (MK), Janko Ivanov
(BG), Dragan Sefer (SRB), Predrag Slijepcevi¢ (GB), Michael Gilsdorf (USA), Koész
Attila (HU), Ivan Stanci¢ (SRB), Vesna Dordevi¢ (SRB), Branko Velebit (SRB),
Dobrila Jaki¢ Dimi¢ (SRB), Porde Savi¢, Milivoje Nadazdin, Vesna Kalaba, Zeljko
Sladojevi¢, Dragan Kasagic, Bojan Golic¢, Rajko Latinovié, Violeta Santrac, Milenko
Sarié, Sinisa Gatarié, Slaven Grbi¢, Zoran Perié, Novalina Mitrovié, Goran Paras,
Negoslav Lukic.

Anpeca opranusaropa:
- Berepunapcka komopa Penydnuke Cprcke:
[Tpencjenuvk komope u IlpencjemHUK opraHu3anuvoHor oxdopa: Benudop Kecwuh,
IBM
bama Jlyka, llapuiie Munurie 46; Tesn/daxc: 051/466-321
E-mail: vetkomrs@teol.net; Bed cajt: www.vetkom.rs.ba
- Hayunu u nporpamcku ondop, npencjenuuk: [Tpod.aop Oparo H. Hepuh;
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

Mjecro onpxaBama / Venue:
Tpedumwe, I'pan Cynua, 15-17. jyna 2023.
Trebinje, Grad Sunca, June, 15" — 17" 2023.




28. TOOUILIE CABJETOBAFE IOKTOPA BETEPUHAPCKE MEIULIMHE PEIYBJIUKE CPIICKE (BOCHA U XEPLIETOBHUHA) — 2023
28t Annual Counselling of Doctors of Veterinary Medicine of Republic of Srpska (Bosnia and Hercegovina) - 2023




28. TOOUIILE CABJETOBAKBE IOKTOPA BETEPUHAPCKE MEJUIIMHE PEINIYBJIUKE CPIICKE (FOCHA Y XEPLIETOBHUHA) — 2023
28t Annual Counselling of Doctors of Veterinary Medicine of Republic of Srpska (Bosnia and Hercegovina) — 2023

CAIPXKAJ - CONTENT

ETIM300THUOJIOKA CUTYALIUJA Y PEITYBJIMIIU CPIICKOJ Y 2022.
roOovHU

Kpuctuna Casuh, [Iparana Oxsseina, Becua Kapan, bojana bajaruh, Herocnas
1. | Jlykuh, Bnagumup Bynarosuh 17
EPIZOOTIOLOGICAL SITUATION IN THE REPUBLIC OF SRPSKA IN 2022
Kristina Savi¢, Dragana Okljesa, Vesna Karan, Bojana Bajagi¢, Negoslav
Luki¢, Vladimir Bulatovi¢

KOJIMKO U KAKO HAJUTEXXHE UHCTUTYLIUJE YYECTBYJY Y
[MPUMJEHU KOHIEIITA ,JEJHO 31PABJBE“?

Iparo H. Hepuh, Mumnom [etposuh, Tamam [Terposuh, Huna Ponuh
Bykmup, Iparana Jumutpujesuh, Jejan Jlaymesuh, MBan Tomnak, Huxan
®dejzuh, Jlazo [lenmoBcku, XKesmko LIBeTHrh

HOW MUCH AND HOW DO COMPETENT INSTITUTIONS PARTICIPATE
IN THE APPLICATION OF THE "ONE HEALTH" CONCEPT?

Drago N. Nedi¢, Milo§ Petrovi¢, Tamas Petrovi¢, Nina Rodi¢ Vukmir,
Dragana Dirpitrijevic’, Dejan Lausevi¢, Ivan Toplak, Nihad Fejzi¢, Lazo
Pendovski, Zeljko Cvetnic¢

19

OUBJBE JKUBOTHUIHE KAO 3HAYAJHA ETTM300THUOJIOIIKA KAPUKA
Muwupocnas A. Banmuuh, Ava Bacuh, Iparo H. Heguh

WILD ANIMALS AS AN IMPORTANT EPIZOOTOLOGICAL LINK
Miroslav A Val¢i¢, Ana Vasi¢, Drago N. Nedi¢

22

EQ®EKAT BUOIIUIA PA3JIMUUTOT XEMHUJCKOI' CACTABA HA
EPAJTUKALINIY CAJIMOHEJIO3HOI' BUODPUIIMA

Anexcannpa llImutpaHn, bojan ['onuh, Oparo H. Hepuh

EFFICACY OF BIOCIDES WITH DIFFERENT CHEMICAL COMPOUNDS ON
THE ERADICATION OF SALMONELLA SPP. BIOFILM

Aleksandra Smitran, Bojan Goli¢, Drago N. Nedi¢

25

KOHTPOJIA BJECHHWJIA ¥ PEITYBJIUIIX CPIICKOJ ¥ 2022. TOOUHH
Iapko decnorosuh, Jenena Mapuh, Cowa Hukonuh, Usona Cybuh, Jparan
Kacaruh, Onusep CreBanoBuh, [Iparan Kuexesuh

RABIES CONTROL IN THE REPUBLIC OF SRPSKA IN 2022

Darko Despotovi¢, Jelena Mari¢, Sonja Nikoli¢, Ivona Subi¢, Dragan Kasagic,
Oliver Stevanovi¢, Dragan KneZevi¢

29

BRUCELOZA PASA-POTENCIJALNI RIZIK ZA LJUDSKO ZDRAVLIJE

Lejla Veli¢, Toni Eterovié¢, DZeno Hadzovi¢, Selmir Veli¢, Amina Hrkovi¢-
Porobija, Sabina Seri¢-Haraci¢, Benjamin Cengi¢, Dzenita Hazi-Alagi¢, Amel
Cutuk, Pamela Bejdi¢, Nejra Hadzimusi¢

BRUCELLOSIS IN DOGS - A POTENTIAL RISK FOR HUMAN HEALTH

Lejla Veli¢, Toni Eterovi¢, Dzeno Hadzovi¢, Selmir Veli¢, Amina Hrkovic-
Porobija, Sabina Seri¢-Haraci¢, Benjamin Cengi¢, DZenita Hazi-Alagic¢, Amel
Cutuk, Pamela Bejdi¢, Nejra Hadzimusi¢

31




28. TOOUIILE CABJETOBAKBE IOKTOPA BETEPUHAPCKE MEJUIIMHE PEINYB/IUKE CPIICKE (BOCHA U XEPLITETOBHUHA) — 2023
28th Annual Counselling of Doctors of Veterinary Medicine of Republic of Srpska (Bosnia and Hercegovina) - 2023

BAKTEPUJCKE HHOEKIIHUJE ¥ KOMITJIEKCY PECITHPATOPHUX
BOJIECTU CBUIHA

Hemama 3npaskosuh, Onusep Paganosuh, boxunap Casuh, Munan
Hunkosuh, WBan [TaBnosuh, JoBan bojkoBcku, Hemamwa Jesgumuposuh
BACTERIAL INFECTIONS IN THE COMPLEX RESPIRATORY DISEASES
OF PIGS

Nemanja Zdravkovié¢, Oliver Radanovi¢, Bozidar Savi¢, Milan Ninkovi¢, Ivan
Pavlovi¢, Jovan Bojkovski, Nemanja Jezdimirovi¢

33

[MPUMJEHA KOHIEIITA ,JEOJHO 31PABJBE* Y YKUBUHAPCTBY U
KHUHAPCKOJ MHIYCTPHUJU: CBEOBYXBATAH ITPEIJIE[

Iparo H. Henuh, Anexcannpa llImutpan, bojan 'onuh, Onusep CreBaHoBuh,
bussana ITehanar, Iejana Kpuera, Jenena Mapuh, Coma Hukomnuh, Tama
Wnuh, 3opaun bpkuh, UBona Cybuh, Japko Jecnorosuh, Xemko Crnagojesuh,
Iparan Kacaruh, Iparan Kuexesuh

APPLICATION OF THE "ONE HEALTH" CONCEPT IN POULTRY
FARMING AND THE POULTRY INDUSTRY: A COMPREHENSIVE REVIEW

Drago N. Nedi¢, Aleksandra Smitran, Bojan Goli¢, Oliver Stevanovi¢, Biljana
Pecanac, Dejana Krneta, Jelena Mari¢, Sonja Nikoli¢, Tanja Ili¢, Zoran Brkic,
Ivona Subi¢, Darko Despotovi¢, Dragan Kasagic¢, Zeljko Sladojevi¢, Dragan
Knezevic¢

35

FACTPOMHTECTHUHAJIHE HEMATOJIE KOJI OBAIIA - AKTYEJIHA
CUTYALIUJA U CABPEMEHE CTPATETMJE KOHTPOJIE

®wmun HITpdan, Cnoboman Kpwajuh, Oparuna Crojanosuh, Pamomup PaTajan

GASTROINTESTINAL NEMATODES IN SHEEP - CURRENT SITUATION
AND MODERN CONTROL STRATEGIES

Filip Strbac, Slobodan Krnjaji¢, Dragica Stojanovi¢, Radomir Ratajac

39

MOHOKJ/IOHCKA AHTHUTEJIA + EJIUCA - JOBUTHA KOMBUHAILIUJA Y
ITWUJATHOCTHULIY 3APA3SHUX BOJIECTHU XKMBOTUBA

Mupocnas Bamunh, Onusepa Bamunh

MONOCLONAL ANTIBODIES + ELISA - A WINNING COMBINATION IN
THE DIAGNOSIS OF INFECTIOUS DISEASES OF ANIMALS

Miroslav Valci¢, Olivera Valc¢i¢

10. 41

YTIPAB/JbBAILE CABPEMEHUM TEXHOJIOTHUJAMA Y JKUBUHAPCKOJ
IMTPOU3BOJHHU

bojan Cranapesuh, Mwian Urinh, Mupocnas Xuruh, [lejan Jlazapesuh,
boxxupap bnarojesuh, Mupocnas Casuh

MANAGEMENT OF MODERN TECHNOLOGIES IN POULTRY
PRODUCTION

Bojan Stanarevi¢, Milan Ignji¢, Miroslav Zigic’, Dejan Lazarevi¢, Bozidar
Blagojevi¢, Miroslav Savi¢

11. 44

12| 3HAYAJ HEPYJIOIUVIASMHUHA Y I-PEAKTUBHOI [IPOTEMHA KAO 54
| MOTYRUX MAPKEPA 3A IUJATHOCTUKY MUKCOBOJIO3HE




28. TOOUIILE CABJETOBAKBE IOKTOPA BETEPUHAPCKE MEJUIIMHE PEINIYBJIUKE CPIICKE (FOCHA Y XEPLIETOBHUHA) — 2023
28t Annual Counselling of Doctors of Veterinary Medicine of Republic of Srpska (Bosnia and Hercegovina) — 2023

HWHOEKIHUJE Y3POKOBAHE Myxobolus cerebralis KO
KAJTM®OPHUICKE ITACTPMKE (Oncorhynchus mykiss)

IOumutpuHka 3anpjaHosa, Lurnem Ypky, l'anun Hukonos, Anexcannap
ArtaHacoB

THE SIGNIFICANCE OF CERULOPLASMIN AND C-REACTIVE PROTEIN
AS POSSIBLE MARKERS FOR THE DIAGNOSIS OF MYXOBOLOUS
INFECTION CAUSED BY MYXOBOLUS CEREBRALIS IN RAINBOW
TROUT (ONCORHYNCHUS MYKISS)

Dimitrinka Zapryanova, Cigdem Urku, Galin Nikolov, Alexander Atanasoff

BABE3HWO3A, EPJINXVO3A U AHAITJIASMO3A ITACA HA TTOJPYYJY
LHEHTPAJIHUX OINIITUHA BEOT'PAIIA'Y TOKY 2021. TOJUHE

HWBau I[aBnosuh, Biama Autuh, [Iparana I[Terkosuh, Bmamumup Tep3us,
Iparauna Tep3uH, Urop Yuajes, bojana Yuajes, Huxona Henesskosuh,
13.| Anekcanmgpa Tacuh 56
BABESIOSIS, EHRLICHIOSIS AND ANAPLASMOSIS OF DOGS IN THE
CENTRAL MUNICIPALITIES OF BELGRADE ESTABLISHED DURING 2021

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

PAITMOHAJIHA YIIOTPEBA XOPMOHA Y PEITPOOYKIWJX MJIEHHUX
KPABA

Munan Maneruh, Bnagumup Mara, Cnobonanka Bakawatl, Iparan bypcah,
14.| Oparuwa ITaykosuh, ®unun Cnacojesuh, Benubop Kecuh 60
RATIONAL USE OF HORMONES IN DAIRY COWS REPRODUCTION

Milan Maleti¢, Vladimir Maga$, Slobodanka Vakanjac, Dragan Bursac,
DragiSa Paukovi¢, Filip Spasojevi¢, Velibor Kesi¢

3HAYAJ AHAJIU3E METABOJIMYUKOT ITPOO®UJIA Y KOHTPOJIU 30PABJBA
" OJPXHUBOJ ITPOU3BOJHU HA TOBEOJAPCKUM ®APMAMA

Cpeten Hepuh, MBan Byjanau, Pagumia IIpoganosuh, JoBan bojkoBcku, CeeTta
Apcuh, Jyman bomrmakosuh, Jbydomup JoBanosuh, [Janujena Kuposcku
THE IMPORTANCE OF METABOLIC PROFILE ANALYSIS FOR HEALTH
CONTROL AND SUSTAINABLE PRODUCTION IN CATTLE FARMS

Sreten Nedi¢, Ivan Vujanac, Radi$a Prodanovi¢, Jovan Bojkovski, Sveta
Arsi¢, DuSan Bosnjakovi¢, Ljubomir Jovanovi¢, Danijela Kirovski

15. 62

OSJETLJIVOST BAKTERIJSKIH SOJEVA IZOLOVANIH U SLUCAJEVIMA
MASTITISA KRAVA NA ANTIBIOTIKE I ETERICNA ULJA

Sajma Huremovi¢

SENSITIVITY OF BACTERIAL STRAINS ISOLATED IN CASES OF COW
MASTITIS TO ANTIBIOTICS AND ESSENTIAL OILS

Sajma Huremovi¢

16. 66

POTA BUPYCHA JUJAPEJA TEJTAJU ITPE U ITOCJIE BAKIITMHAILIUJE -

17. YickycTBO

68




28. TOOUIILE CABJETOBAKBE IOKTOPA BETEPUHAPCKE MEJUIIMHE PEINYB/IUKE CPIICKE (BOCHA U XEPLITETOBHUHA) — 2023
28th Annual Counselling of Doctors of Veterinary Medicine of Republic of Srpska (Bosnia and Hercegovina) - 2023

Munan Hunkosuh, Hemamwa 3gpaBkosuh, Mapko Hukonuh, Mapuja
[MaBnoBsuh, Hemamwa Jesgumuposuh, 3opana 3yposay CanyHuuh, JoBaH
bojkoBcku
ROTAVIRUSES DIARRHEA IN CALVES BEFORE AND AFTER
VACCINATION — EXPERIENCE
Milan Ninkovi¢, Nemanja Zdravkovi¢, Marko Nikoli¢, Marija Pavlovi¢,
Nemanja Jezdimirovi¢, Zorana Zurovac SapundZi¢, Jovan Bojkovski
[MATOTEHE3A JIAMUHUTHUCA MJIEUHUX KPABA
JoBaH bojkoBcku, Cperen Henuh, Ceera Apcuh, HBan Byjanau, Paguura
[TpopanoBuh, Anexcangpa Murposuh, lejan byrapcku, Hukomnaoc K.

18. [MTanoycuc, EMmanoyun Kanautsakuc, Munad Hunkosuh 71
PATHOGENISIS OF LAMINITS IN DAIRY COWS
Jovan Bojkovski, Sreten Nedi¢, Sveta Arsi¢, Ivan Vujanac, Radisa
Prodanovi¢, Aleksandra Mitrovi¢, Dejan Bugarski, Nikolaos K. Panousis,
Emmanouil, Kalaitzakis, Milan Ninkovi¢
ULOGA DOKTORA VETERINARSKE MEDICINE U UPRAVLJANJU
ZDRAVLJEM I REPRODUKCIJOM NA MODERNOJ SVINJARSKOJ FARMI
Dragan Ristevski, Snezana Ristevski, Zoran Spori¢, Stojan Nikoli¢, Milan
Maletic¢

19.| THE ROLE OF THE DOCTOR OF VETERINARY MEDICINE IN THE 75
MANAGEMENT OF HEALTH AND REPRODUCTION ON A MODERN PIG
FARM
Dragan Ristevski, Snezana Ristevski, Zoran Spori¢, Stojan Nikoli¢, Milan
Maletic¢
PUHOCKOIIHUJA TTACA

20 Bamwa Kpcruh, [Japko JJlaBuTkoB g4

| RHINOSCOPY IN DOGS

Vanja Krsti¢, Darko Davitkov
DIJAGNOSTIKA DISPLAZIJE KUKOVA I LAKTOVA KOD PASA -
MEDUNARODNI SISTEMI SERTIFIKOVANJA

2. Bojan Toholj 36
DIAGNOSIS OF HIP AND ELBOW DYSPLASIA IN DOGS -
INTERNATIONAL CERTIFICATION SYSTEMS
Bojan Toholj
OCEKIVANA I NEOCEKIVANA APNEJA KOD PASA U TOKU OPSTE
ANESTEZIJE-KAKO DA REAGUJEMO

2 Maja Vasiljevi¢, Milo$ buri¢ 28

| EXPECTED AND UNEXPECTED APNEA IN DOGS DURING GENERAL

ANESTHESIA-HOW TO REACT
Maja Vasiljevi¢, Milo$ buri¢

23. PRIMENA KOMPJUTERIZOVANE TOMOGRAFIJE U VETERINARSKOJ 90
PRAKSI — NASA ISKUSTVA




28. TOOUIILE CABJETOBAKBE IOKTOPA BETEPUHAPCKE MEJUIIMHE PEINIYBJIUKE CPIICKE (FOCHA Y XEPLIETOBHUHA) — 2023
28t Annual Counselling of Doctors of Veterinary Medicine of Republic of Srpska (Bosnia and Hercegovina) — 2023

Mina Stevanovic¢

APPLICATION OF COMPUTED TOMOGRAPHY IN VETERINARY
PRACTICE — OUR EXPERIENCES

Mina Stevanovic¢

HIRURSKI PRISTUP BOLESTI INTERVERTEBRALNOG DISKA — MOJA
ISKUSTVA

Dragan Ristanovi¢

. 2
24 SURGICAL APPROACH TO INTERVERTEBRAL DISC DISEASE — MY J
EXPERIENCES
Dragan Ristanovi¢
CPIE — TTOYETAK
25 bopucnas Kenman 94
| HEART — THE BEGGINING
Borislav Kecman
SANACIJA PRELOMA LAKATNOG ZGLOBA KOD PSA — prikaz sluc¢aja
26 Goran Para$, Sara Mucibabi¢, Sanja Bozi¢, Bojan Goji¢, Ognjen Para$ 96
| REPAIR OF ELBOW JOINT FRACTURES IN DOG - case report
Goran Para$, Sara Mucibabi¢, Sanja Bozi¢, Bojan Goji¢, Ognjen Para$
PELODERA STRONGYLOIDES DERMATITIS - PRIKAZ SLUCAJA
27 Damjan Radoja, Oliver Stevanovi¢ 98

PELODERA STRONGYLOIDES DERMATITIS - CASE REPORT
Damjan Radoja, Oliver Stevanovic¢

®APMAKO-TEPAIINJA XJIPEBHUX KOBUJIA

Tujana Kykypuh, Muxajno Epneman, 3opana KoBauesuh, Ban 'anuh, MBan
28.| Cranuunh 100

PHARMACO-THERAPY OF GRAVID MARES
Tijana Kukuri¢, Mihajlo Erdeljan, Zorana Kovacevi¢, Ivan Gali¢, Ivan Stancic¢

UTICAJ PREANESTEZIOLOSKIH ANALIZA KRVI NA ASA
KLASIFIKACIJU I ODABIR ANESTEZIOLOSKOG PROTOKOLA KOD PASA
I MACAKA

Strahinja Cibi¢

INFLUENCE OF PRE-ANESTHESIOLOGY BLOOD ANALYSIS ON ASA
CLASSIFICATION AND SELECTION OF ANESTHESIA PROTOCOL IN
DOGS AND CATS

Strahinja Cibi¢

29. 102

EHIOKPHUHHU ITIOPEMERAJH KOJJ CTAPUJUX KOBA

Muxajno Epneman, Tujana Kykypuh, Muogpar Pagunosuh, YiBaHa laBunos,
AnHamapua l'andu Bykomanosuh

ENDOCRINE DISORDERS IN ELDERLY HORSES

30. 104




28. TOOUIILE CABJETOBAKBE IOKTOPA BETEPUHAPCKE MEJUIIMHE PEINYB/IUKE CPIICKE (BOCHA U XEPLITETOBHUHA) — 2023
28th Annual Counselling of Doctors of Veterinary Medicine of Republic of Srpska (Bosnia and Hercegovina) - 2023

Mihajlo Erdeljan, Tijana Kukuri¢, Miodrag Radinovi¢, Ivana Davidov,
Annamaria Galfi Vukomanovi¢

Y3POUU MOPBUJUTETA U MOPTAJIUTETA V ITOITYJIALTUJU
BEJIOTJIABOT CYTIIA (GYPS FULVUS) Y CPBUJH (2018-2023)

Iapkxo Mapunkosuh, Bnagumup Hewnh, [lajana JJaButkoB, Munan Aauunh

MORBIDITY AND MORTALITY CAUSES IN THE EUROPEAN GRIFFON
VULTURE (GYPS FULVUS) POPULATION IN SERBIA (2018-2023)

Darko Marinkovié¢, Vladimir NeS$i¢, Dajana Davitkov, Milan Anici¢

31. 106

KIIMHUYKHU CITYYAJ KOMIUVTHUKOBAHE CPHAHE UHCYOUITUIETTUJE
KO ®PAHITYCKOTI BYJIIOTA

Cumeon Koues, Hukona KocraguHos, JlazapuH JIazapos

CLINICAL CASE OF COMPLICATED HEART FAILURE IN FRENCH
BULLDOG

Simeon Kosev, Nikola Kostadinov, Lazarin Lazarov

32. 108

PAIVOJIOUIKE KAPAKTEPUCTUKE OCTEOCAPKOMA ITACA
Annamapua 'andu Bykomanosuh, VBaHa Jasunos, bojana bnarojesuh,
Muxajno Epneman

RADIOLOGICAL CHARACTERISTICS OF OSTEOSARCOMA DOGS
Annamaria Galfi Vukomanovi¢, Ivana Davidov, Bojana Blagojevi¢, Mihajlo
Erdeljan

33. 110

YJIOB U ITPOU3BOIHA PUBE Y CBETY U1 CPEUJU

Muwunan XK. bantuh, Jenena Jawuh, Mununa [numnh, Mapuja Bourkosuh,
bpanucnas bantuh, Anexcannpa Tacuh, Iparo H. Hepuh

FISH CATCH AND PRODUCTION IN THE WORLD AND SERBIA

Milan Z. Balti¢, Jelena J anji¢, Milica Glisi¢, Marija Boskovi¢, Branislav Balti¢,
Aleksandra Tasi¢, Drago N. Nedi¢

34. 112

MUKPOBHUOJIOIKA YUCTORA Y JIAHIIY XPAHE
bojau 'onmuh, Iparo H. Henuh, Iparan Kacaruh
MICROBIOLOGICAL PURITY IN THE FOOD CHAIN
Bojan Goli¢, Drago N. Nedi¢, Dragan Kasagic¢

35. 114

MOHHUTOPHUHI MUKPOBHUOJIOIIKE UCITPABHOCTHU XPAHE ¥
YIOCTUTEJbBCKUM OBJEKTHUMA U OBJEKTHUMA 3A TIPEPATY U
[TPOMET MECA HA TEPUTOPHUJU I'PAJA BUJEJbBUHE TOKOM 2022.
T'OOUHE

bopuma Bauuh, Benemup Kapupuh, Becna Xuskosuh, bojan bamuh,
36.| CnaBumia Crankuh, bojan 'aBpuh, Teomop Mapkosuh, Cnodonanka [Tanuh 120
MONITORING OF MICROBIOLOGICAL SAFETY OF FOOD IN CATERING
FACILITIES AND MEAT PROCESSING FACILITIES ON THE TERRITORY
OF THE CITY OF BIJELJINA DURING 2022

Borisa Ivani¢, Velemir Kadiri¢, Vesna Zivkovi¢, Bojan Basi¢, Slavi$a Stankic,
Bojan Gavri¢, Teodor Markovi¢, Slobodanka Panié

10




28. TOOUIILE CABJETOBAKBE IOKTOPA BETEPUHAPCKE MEJUIIMHE PEINIYBJIUKE CPIICKE (FOCHA Y XEPLIETOBHUHA) — 2023
28t Annual Counselling of Doctors of Veterinary Medicine of Republic of Srpska (Bosnia and Hercegovina) — 2023

MHUKPOBHOJIOIIKA UCITPABHOCT CUPEBA HA BEOTPAIICKUM
MUJADAMA

Panocnasa Casuh PagosanoBuh, Jacna hophesuh, Munujana Cunhuh,
37.| Cnodonanka Janmhujesuh 122
MICROBIOLOGICAL SAFETY OF CHEESES AT BELGRADE MARKETS

Radoslava Savi¢ Radovanovi¢, Jasna Dordevi¢, Milijana Sindic¢, Slobodanka
Janicijevié

BOOAY UHOYCTPUJU XPAHE — MUKPOBHOJIOIIKH OCBPT
bojau 'omuh, Iparo H. Henwh, bumsana Iehanan

WATER IN THE FOOD INDUSTRY — MICROBIOLOGICAL REVIEW
Bojan Goli¢, Drago N. Nedi¢, Biljana Pec¢anac

38. 126

ULOGA NAUCNOG INSTITUTA ZA VETERINARSTVO “NOVI SAD" U
NACIONALNOM MONITORINGU BEZBEDNOSTI HRANE ZIVOTINJSKOG
POREKLA TOKOM 2022. GODINE

Jelena VraneSevi¢, Suzana Vidakovi¢ Knezevié¢, Andela Pavlovi¢, Milo$ Peli¢,
Dragana Ljubojevi¢ Peli¢, Brankica Kartalovi¢, Dubravka Milanov

THE ROLE OF THE SCIENTIFIC VETERINARY INSTITUTE "NOVI SAD"
IN THE NATIONAL MONITORING OF ANIMAL ORIGIN FOOD SAFETY
DURING 2022

Jelena VraneSevi¢, Suzana Vidakovi¢ Knezevié¢, Andela Pavlovi¢, Milo$ Peli¢,
Dragana Ljubojevi¢ Peli¢, Brankica Kartalovi¢, Dubravka Milanov

39. 132

HEOIIXOJHOCT YCKIIABUBAA PETYJIATUBE O KOHTPOJIHN
TPUXWHEJIO3E Y PEITYBJIMIIU CPIICKOJ CA EBPOIICKHUM
MMPABUJIUMA

Iapko decnotosuh, Iparan Kuexesuh

THE NECESSITY OF HARMONIZING REGULATIONS ON THE CONTROL
OF TRICHINELLOSIS IN THE REPUBLIC OF SRPSKA WITH EUROPEAN
RULES

Darko Despotovi¢, Dragan Knezevic¢

40. 134

KONTROLA KVALITETA PREGLEDA UZORAKA MESA NA PRISUSTVO
LARVI TRICHINELLA — ISKUSTVO 1Z SRBIJE

Sasa Vasilev, Branko Suvajdzi¢, Ljiljana Sablji¢, Ivana Miti¢, Nedjeljko
Karabasil, Branislav Vejnovi¢, Milorad Mirilovi¢, Milo$ Petrovi¢, Marija
Gnjatovi¢. Dragan Vasilev

QUALITY CONTROL OF EXAMINATION OF MEAT SAMPLES FOR THE
PRESENCE OF TRICHINELLA LARVAE - EXPERIENCE FROM SERBIA
Sasa Vasilev, Branko Suvajdzi¢, Ljiljana Sablji¢, Ivana Miti¢, Nedjeljko
Karabasil, Branislav Vejnovi¢, Milorad Mirilovi¢, Milo$ Petrovi¢, Marija
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[TpenaBame 10 MO3UBY

EITU300THOJIOIIKA CUTYALIMJA Y PEITYBJIMIIU CPIICKOJ Y 2022.
IrOOuHHU

Kpuctuna Casuh'*, [Iparana Oxsema’, Becua Kapan', bojana Bajaruh',
Herocnas Jlykuh', Bragumup Bynarosuh'

1 MHMHHCTapCTBO NOJBONIPUBPESE, IyMapCTBa M Bononpuspene Penydnuke Cprcke,
* Kopecniogentnu aytop: dr sci. vet. med. Kpuctuna Casuh, k.savic@mps.vladars.net

Kparak cagpxkaj: MUHHCTApCTBO NOJBIIOPUBpENE, IMIYMAapCTBa M BOLONPHUBpENE
Penydnuke Cpricke, pecop 3a BEeTEPUHAPCTBO, HA OCHOBY NOJaTaka I0OWjeHUX 01
CTpaHe  BETepUHApPCKUX  OpraHu3aldja, BeTEpUHAPCKe  HHCHOEKUWje U
BETEPUHAPCKUX CMELHjaIUCTUUYKUX YCTAaHOBA PENOBHO NMpAaTH MOjaBy U KpeTame
3apasHuX DosnecTH )HUBOTUBA. [locedHa naxkmwa ce nokIama HonecTuma Koje uMajy
WHTEH3UTET Dp30r IWHpewa, 300H03amMa U DosecTimMa Koje HapyllaBajy eKOHOMU]jY
3emipe. [la 61 ce Moryie peny3srMaTy NoTpedHe Mjepe TOHECEH je HU3 MPOIKca KOju
omoryhasajy JierajHo, KBaJIMTETHO U OJIarOBpeMeHO cIpoBoheme onrosapajyhux
mjepa. Onpehene 3apasHe HonecTy KUBOTHHA N10jaB/byjy Ce Ha HAaLIEM MTPOCTOPY y
BeheM WIM MaweM ODMMYy TOKOM Ljesie TOJWHEe, HEeKe CIIOPaJfUYHO a Heke
rogvHama. Y 2022. roquHU NpHjaB/beHo je cenam xapuire Q rposHuie/o0doseno
36 oBua, 27 k03€ M CceJaM roeena, 42 apuliTa aMEpPUYKE TPYJIEKHU IMUETTUEET
nerna/odomeno 314 nuenuwUX [pylITaBa, MeT jKapuilTa Opyuenose Ko3a M
oBana/odomeno 54 oBale, YETUPH ’KapullTa OpylLeno3e rosena/odospeno wWecT
roBesia, LIECT )KapHIITa WH(EKTHBHE aHeMUje KONmUTapa/odo/meno ocaM Komwa,
jemHOo KapHILITe JIeNnToCnupo3e/0d0sbeso jeIHO ToBeue, IBa XKapULITa apTPUTHCA U
eHlledanuTrca ko3a/odosmeno 25 ko3a, 38 xapuinTa TpUXUHeNo3e/odossesio 39
IOVB/BMX CBHIA U jeJaH MelBjell, jeoHO KapHILUTe Tydepkyno3e KUBHHe/0dobena
jenHa OTHOA, CefaM  JKapUIUTa  PENpoNyKTUBHOI W PeCHUpPaTOpPHOT
cuHIpoMa/odossenno 76 cBUma W Apyre donectd. Llwb oBOr paja jecte mpHKas
nojaBe 3apasHux Oonectm y Penydmumnm Cprnckoj y 2022. rODWHHM U HBHXOBO
IPOCTOPHO LIMPEke, aHaau3a NPUKYIUbeHUX U3BjellTaja y ckiany ca IlpaBUTHUKOM
0 HauMvHy oDaBjelITaBaka O CyYMHBH Ha 3apa3Hy OOJNECT XKUBOTHHA, HAYWHY U
MOCTYNIKy TPWjaBe W OjfjaBe 3ap3aHUX O0NecTH kuBOTHHA (,CiTyk0eHU TTTaCHUK
Penydnuke Cprncke” dpoj 6/09) 1 opyrum mponucuma Ha CHa3H.

Kibyune pwujeun: 3apasHe 0OosnecTd, 300HO3€, €NHU300THOJIOIIKA CHUTyaluja,
Penybnunka Cpricka
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Lecture by invitation
EPIZOOTIOLOGICAL SITUATION IN THE REPUBLIC OF SRPSKA IN 2022

Kristina Savi¢'*, Dragana Okljesa’, Vesna Karan', Bojana Bajagi¢', Negoslav
Luki¢', Vladimir Bulatovi¢'

1 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 diseases 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 measures.
Certain infectious animal diseases appear in our area to a greater or lesser extent
throughout the year, some sporadically and some over the years. In 2022, seven
outbreaks of Q fever were reported / affected 36 sheeps, 27 goats and seven
bovine animal, 42 outbreaks of American foul brood / infected 314 bee colonies,
five outbreaks of goat and sheep brucellosis / infected 54 sheeps, four outbreaks
of bovine brucellosis / infected six bovine animals, six outbreaks of equine
infectious anemia / infected eight horses, one outbreak of leptospirosis/ infected
one bovine animals, two outbreaks of Caprine artritis et encefalitis / infected 25
goats, 38 outbreaks of trichinellosis /infected 39 wild boars and one bear, one
outbreak of tuberculosis avium /infected one bird, seven outbreaks of porcine
reproductive and respiratory syndrome / infected 76 pigs and other diseases. The
aim of this paper is to present the occurrence of infectious diseases in the Republic
of Srpska in 2022 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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KOJINKO 1 KAKO HAIJIEXXHE HHCTHUTYIHUJE YYECTBYJY Y IPUMJEHHU
KOHUEIITA ,JEJHO 30PABJBE*

IOparo H. Heguh'2*, Munom [Terposuh?, Tamam [Terposuh?, Huna Ponuh
Byxkmup®, Iparana Jumutpujesuh®, [lejan Jlaymesuh’, MBan Tomnak®, Huxan
dejzuh?, Jlazo ITenposcku®, Xemko 1peTHrh!!

1 daxynrer BeTepuHapcKke MegulMHe YHUBep3uTeTa y beorpany, Cpduja
2 JY BetepuHapcku HHCTUTYT Penydnuke Cprncke "IIp Baco bytosan”, bamwa Jlyka, buX-Penydnvka
Cprncka
3 MuHHCTapCTBO [IO/BONPUBPEJIE, IIyMapCTBa U BOJOIPUBPENE, YIIpaBa 3a BeTepuHy, beorpan,
Cpbuja
4 Hayuynu uHCTUTYT 3a BeTepuHapcTBo "Hosu Capn”, Hosu Can, Cpduja
5 MepuuuHckH daxyaTeT, YHUBEP3UTET Y bawoj Jlyuu u J3Y MHCTUTYT 3a jaBHO 30paBCTBO
Penydnuke Cprcke, bama Jlyka, buX-Penybnuka Cprcka
6 UHcTuTyT 3a jaBHO 3apasibe Cpbuje "Ip Munan Josanosuh baryt”, Beorpan, Cpbuja
7 CrnenujanucTUuKa BeTepuHapcKa Jaboparopyja, [Togropuna, lipaa F'opa
8 Ynusepsurer y Jbydmany, Berepunapcku dakynteT — MHCTUTYT 3a MEUKPOOHOJIOTH)Y U
napasurosnoryjy, Jbydmsana, Cosenuja
9 Berepunapcku (axynter YHusepsurera y CapajeBy, CapajeBo, bocHa u XepuerosrHa
10 Ynusepsurer ,CB. Kupun u Metonuj” Bo Cxonje, @axynTeT 3a BeTepUHapHa MeguuuHa, Ckomje,
Penydnnka CesepHa Makenonuja
11 XpBarcka akafieMHja 3HaHOCTH U YMjETHOCTH, 3arped, XBarcka
KopecnogenTau aytop: Ip Oparo H. Henuh, penosru npocdecop; e-mail: drago.nedic@gmail.com

Kparak cagpxaj:

KonnenT ,JemHo 3apasibe” mperno3Haje mMehycodHy moBesaHOCT 37paBiba JbYIH,
30paBiba KUBOTHHA U KUBOTHE cpenuHe. [IpomoBulle capanwmy U KOOPIUHALU)Y
u3Mely pasnUuUUTHUX OUCLMIUIMHA U CEKTOpa Kako O ce MOCTUITIK ONTUMAIHU
30paBCTBEHU pe3yiTaTH 3a CBe. MHOre HajJlekxHe WHCTUTYLHje W OpraHusaunuje
aKTUBHO yYECTBYJY y IPUMjeHHU KOHLeNTa ,JenHo 3apasme”. To ybyuyje:
CsjeTcka 3mpaBcTBeHa opraHusanuja (C30) uCTHYE BaXXHOCT MPUCTYTA jemHOT
30paBjba U aKTUBHO ra IPOMOBHUILE KPO3 Pa3INYUTE UHULWjaTUBE U Capanmby.
Opranusanuja 3a xpany u nomomnpuspeny (®AQ) mpenosHaje 3Ha4aj jemHOT
3[paBjba y pjeliaBamy 300H03a U MTUTawka 0e30eTHOCTH XpaHe. Ouu biucko capabhyjy
Ca IpyTUM OpraHusanyjaMa Ha UMIUIEMEHTAUUjU CTpaTeryje JemHo 3apasibe.
CejeTcka opraHusauuja 3a 3gpasme xuBoThka (OWUE) urpa wevyuyHy ynory y
npahewy 1 KOHTPOIH DOJIeCTH )KUBOTH A LIMPOM cBHjeTa. OHU capalyjy ca opyrum
WHCTUTYLIHjaMa Kako O 0jadyasy MpUCTyN JenHOr 3paBsba U NODOJBINATN 31PaBIbe
KUBOTHHA.

IlenTpu 3a koHTpoiny U npeBeHuHWjy domectu (CDC, ECDC) ce dokycupajy Ha
IpPEBEHLHjy U KOHTpoay Oonectu. OHM akTHUBHO y4YeCTBYjy y Hamopuma JemHo
3opasbe capabyjyhu ca [Opyrum areHudjama M CIPOBOJE HCTPaKMBama O
300HO3aMa.

YHUBEpP3UTETH W HCTPAKUBAYKE HHCTUTYLHje Cy YCIOCTaBWIM IPOTpaMe WU
oJjesbema 3a jeIHO 30PaBJbe 3a CIPOBOheme NHTEPAUCHUIVIMHAPHUX UCTPAKHUBaka,
00yKy CTpy4Ymaka ¥ IPOMOBHCAkE CBUjECTH O MPUHLUIKMA jeTHOT 3[paBiba.
Hesnagune opranuszanuje (HBO), kao mro cy EcoHealth Alliance, World Wildlife
Fund (WWF), u the Wildlife Conservation Society (WCS) akTUBHO Cy yK/byyeHe y
WHHLWjaTUBE JenHo 3npaBssbe. OHM pasie Ha HANOpUMa 3a 04yBamwe, HaA30p donecTu
Y IPOMOBUCAKE OOPKUBUX ITPAKCH.
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HanuoHanHe Y JIOKajHE 3OpaBCTBEHE BJACTM HMajy BeoMa BaXkHy YIOTy Y
NpUMjeHHU KOHLenTa JegHo 3apasibe. MHOre 3eMJbe Cy Mperno3Haie BaXHOCT jeJHOT
30paBJba ¥ OCHOBAJIE Cy KOMUTETE WIH paJHEe IpyIie 3a CIpPoBohewe U KOOpAUHALIH]Y
aKTUBHOCTHU Y CEKTOPY 3[IpaBiba JbYyOH U KUBOTHUHA.

BaxkHO je HamoMeHyTH Jla 0dum yuyemha M NMpHUMjeHe KOHLENTa jegHOTr 3IpaBiba
MOXXE BapUpaTH Y PA3IUUYUTHM UHCTUTYyLIHjaMa U 3eM/baMa.

Omnurra onjeHa je fa je jol yBHjeK HEZOBOJbHA aKTUBHOCT HAIUIEKHUX UHCTUTYLIH]ja
y NIpUMjeHH KOHLIeNnTa JegHo 30paBibe.

Kibyune pwujeun: ,JemHo 3gpaBibe”, 300HO3€, aHTUMHUKPOOHA pe3UCTEHLW)a,
6e30eqHOCT XpaHe, HAIUIEXKHE UHCTUTYIIH]E
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Lecture by invitation

HOW MUCH AND HOW DO COMPETENT INSTITUTIONS PARTICIPATE IN THE
APPLICATION OF THE "ONE HEALTH" CONCEPT?

Drago N. Nedi¢t2*, Milo§ Petrovi¢3, Tamas$ Petrovi¢4, Nina Rodi¢ Vukmir5, Dragana Dimitrijevics,
Dejan Lausevi¢?, Ivan Toplaks, Nihad Fejzi¢?, Lazo Pendovskit?, Zeljko Cvetni¢1!

1 Faculty of Veterinary medicine University of Belgrade, Serbia
2 PI Veterinary Institute of the Republic of Srpska ,l,Dr. Vaso Butozan* Banja Luka, B&H-Republic
of Srpska
3 Ministry of Agriculture, Forestry and Water Management, Veterinary Directorate, Belgrade,
Serbia
4 Scientific Veterinary Institute "Novi Sad”, Novi Sad, Serbia
5 Faculty of Medicine, University of Banja Luka and Public Health Institute of the Republic of
Srpska, Banja Luka, B&H-Republic of Srpska
6 Public Health Institute of Serbia ,Dr. Milan Jovanovic Batut“, Belgrade, Serbia
7 Diagnostic Veterinary Laboratory, Podgorica, Montenegro
8 University of Ljubljana, Veterinary Faculty — Institute on microbiology and parasitology,
Ljubljana, Slovenia
9 Faculty of Veterinary Medicine, University of Sarajevo, Sarajevo, Bosnia and Herzegovina
10 Ss. Cyril and Methodius University in Skopje, Faculty of Veterinary Medicine — Skopje,
Republic of North Macedonia
11 Croatian academy of sciences and arts, Zagreb, Croatia
Corresponding Author: Dr Drago N. Nedi¢, Professor Full; e-mail: drago.nedic@gmail.com

Abstract: The "One Health" concept recognizes the interconnectedness of human
health, animal health, and the environment. It promotes collaboration and
coordination among different disciplines and sectors to achieve optimal health
outcomes for all. Many competent institutions and organizations have been
actively participating in the application of the "One Health" concept. These
include:

World Health Organization (WHO) acknowledges the importance of the One
Health approach and has been actively promoting it through various initiatives
and collaborations.

Food and Agriculture Organization (FAO) recognizes the significance of One
Health in addressing zoonotic diseases and food safety issues. They work closely
with other organizations to implement One Health strategies.

World Organization for Animal Health (OIE) plays a crucial role in monitoring
and controlling animal diseases worldwide. They collaborate with other
institutions to strengthen the One Health approach and improve animal health.
Centers for Disease Control and Prevention (CDC, ECDC) focuses on disease
prevention and control. They actively engage in One Health efforts by
collaborating with other agencies and conducting research on zoonotic diseases.
Universities and Research Institutions have established One Health programs or
departments to conduct interdisciplinary research, train professionals, and
promote awareness of One Health principles.

Non-Governmental Organizations (NGOs) such as EcoHealth Alliance, World
Wildlife Fund (WWF), and the Wildlife Conservation Society (WCS), are actively
involved in One Health initiatives. They work on conservation efforts, disease
surveillance, and promoting sustainable practices.

National and local health authorities have a very important role in implementing
the One Health concept. Many countries have recognized the importance of One
Health and have established committees or task forces to implement and
coordinate efforts across human and animal health sectors.
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It's important to note that the extent of participation and application of the One
Health concept may vary across institutions and countries.

The general assessment is that the activity of competent institutions in applying
the One Health concept is still insufficient.

Key words: "One Health", zoonoses, antimicrobial resistance, food safety,
competent institutions
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JHUBJBE )JKUBOTHILE KAO 3HAYAJHA EITM300THOJ/IOMIKA KAPHUKA

Mupocnas A. Barunh', Ara Bacuh?, Jlparo Heguh?

1 IIp. cuu. BeT. Men. Mupocnas Banuuh, penossu npodecop YHuBepsutera y beorpany,
daxynTer BeTepuHapcke Mmegunvne (y nensuju), beorpan, Cpduja
2 Ip. cuu. BeT. Men. Ana Bacuh, HayyHu capagHuk, HayuyHH MHCTUTYT 32 BETEPUHAPCTBO
Cpbwuje, beorpan, Cpbuja
3 Ip. cuu. Bet. men. [Iparo Heguh, penosuu npodecop Yuusepsureta y beorpany,
daxynTer BeTepuHapcke Mmegunvne, beorpan, Cpduja
* KopecnogentHu ayTop: miroslaval@mail.com

Kparak cagpxaj:

[TokpuBajyhu 3HauajaH CErMeHT BeTepUHApCKe MeAWLMHe, [o/ke paja
enu300THoOTHje ce DaBu nopemehajemM 3apaBsiba, TPOM3BOAHUX KapaKTEPUCTHUKA
¥ 10dpoduTH y nomynanujama )XKUBOTUBCKUX BPCTa Kao M (paKTOpUMa KOju yTHUY
Ha oBe mopemehaje. OTyma ce MIaBHU CMep eNMU300THUOJIONIKMX HCTPaKUBakha
OJHOCH Ha OBe mopemehaje y momynanujaMa OHUX KUBOTHHCKHX BpPCTa Koje Cy
€KOHOMCKH 3HayajHe WIM KOje HMajy oppeheHy conujasHy KOMIIOHEHTY.
Hocagamma WCKYyCTBa, 3aCHOBaHA HAa IOCMAaTpamy €MHU300THOJIOTHjE eKOHOMCKHU
3HauyajHUX 3apa3HuX DOJeCTH WM 300HO3a, yKa3yjy [a je MpakTHUYHO Hemoryhe
pa3yMmeTH, a ca TUMe U Cy30HjaTH, KOHTPOJHUCATH U UCKOPEHUBATH €MTHU300THje (U
enuieMuje), a fa Ce €NU300THOJIOIIKA HWCTPaXUBama HE OOHOCE W Ha [HBIBE
XKuBoTUBe. lllTaBuile, MO3HaBalkEM HayWHA TPAHCMUCHUjE TMOjESUHUX 3apasHUX
Oonecty y momnysnaldjama JUB/BUX XKUBOTHIA U COPOBOhHewmeM Mepa Cy30ujama,
KOHTpOJIEe U epafuKalyje, y HEKUM ClTydajeBUMa je Moryhe y MOTIyHOCTH YKIOHUTH
pU3UK 1O 3apaBme AoMahux »kuBOTMHA U Jbynu. Hekaga, kao y ciaydajy
JIeNTOCIIUPO3e, a yciiel ,Bullle cuwie” (MouBape, dape u Mame cTajahe Bose), mepe
uMajy orpaHuueHy edekat. Mehytum, y cirydajy becHuia opanHa BakIJMHaLMja npe
CBera JUCHULA, YCI0BWIA je TPEKU] Y €EMU300TUOIOIIKOM JIAHIY Tj. TPAHCMHUCH]H Off
pe3epBoapa 1o nomMahux KMBOTHHKA U JbyOU. Y paly Cce pasMarpajy eleMeHTH y
CacTaBy TPYU OCHOBHE €MU300THOJIOIIKE KOMIIOHEHTe (IpUjeMYHrBa BPCTa, Y3POUHH
daxTop u dhakTop cpefirHe), KOjU Ce OHOCE Ha TOMYyJIallHjy TUB/BUX KHUBOTHHA, a
y OIp)KaBaky M TPaHCMHCHjU Haj3HAYajHUjUX 3apasHUX OO0JIECTHU y PEruoHy,
Dakrepujcke (enTocnuposa, TyJapemMuja, nacTepenosa, TydepKynosa, dpyuenosa,
aHTPAKC, UPBEHU BeTap, aucTepuosa, Q rposHuna) U BUpycHe (decHuso, aBujapHa
uHdyeHna, Adbpuuka ¥ KIacHYHa Kyra cBuma, Morbus Aujeszky, mrenehak,
NaHJIeyKONeHHja MayaKa) €THOJIOTH]e.

KipyuHe peuH: JuB/bay, €IU300THONIOTH]jA, UH(EKTHBHE DosecTu

3axBanauna: Pan je ¢dbuHaHCHUpaH CpencTBUMA MpojekTa (UHAHCHPAHOT Of CTpaHe
MuHucTapcTBa 3a Hayky, TEXHOJIOUIKM pa3Boj U uHoBauuje, Penybnuke Cpduje. Yrosop
Opoj: 451-03-68/2022-14/200143 nog pykoBonctsom IIpod. Ip. Mupocnasa Bamunha.
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WILD ANIMALS AS AN IMPORTANT EPIZOOTOLOGICAL LINK

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

1 Dr. sci. Vet. Med Miroslav Val¢i¢, full professor, University of Belgrade, Faculty of
Veterinary Medicine (retired), Belgrade, Serbia
2 Dr. sci. Vet. Med Ana Vasi¢, research associate, Scientific Institute of Veterinary
Medicine of Serbia, Belgrade, Serbia
3 Dr. sci. Vet. Med Drago Nedi¢, full professor, University of Belgrade, Faculty of
Veterinary Medicine, Belgrade, Serbia
* Corresponding author: miroslaval@mail.com

Abstract:

Covering a significant segment of veterinary medicine, the field of epizootiology
deals with disorders of health, production characteristics and welfare in
populations of animal species as well as the factors that influence these disorders.
Hence, the main direction of epizootiology research refers to these disorders in
the populations of those animal species that are economically significant or that
have a certain social component. Previous experiences, based on the observation
of the epizootiology of economically significant infectious diseases or zoonoses,
indicate that it is practically impossible to understand, and therefore suppress,
control and eradicate epizootics (and epidemics), without epizootic studies also
referring to wild animals. Moreover, by knowing the way of transmission of
certain infectious diseases in wild animal populations and implementing
suppression, control and eradication measures, in some cases it is possible to
completely remove the risk to the health of domestic animals and humans.
Sometimes, as in the case of leptospirosis, and due to "Force Majeure" (swamps,
ponds and small stagnant water), the measures have a limited effect. However, in
the case of rabies, oral vaccination, primarily of foxes, caused a break in the
epizootiological chain, i.e. transmission from reservoirs to domestic animals and
humans. The study discusses the elements in the composition of three basic
epizootiological components (susceptible species, causative factor and
environmental factor), which affect the population of wild animals, and in the
maintenance and transmission of the most important infectious diseases in the
region, Dbacterial (leptospirosis, tularemia, pasteurellosis, tuberculosis,
brucellosis, anthrax, erysipelas, listeriosis, Q fever) and viral (rabies, avian
influenza, African and classical swine fever, Morbus Aujszky, distemper, feline
panleukopenia) etiologies.

Key words: wild animals, epizootiology, infectious diseases

Acknowledgments: The work was funded by the project financed by the Ministry of
Science, Technological Development and Innovation of the Republic of Serbia. Contract
number: 451-03-68/2022-14/200143 under the direction of Prof. dr. Miroslav Val¢i¢.
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[TpenaBame 10 MO3UBY

E®EKAT BUOLIN A PA3/THYUTOI XEMHUJCKOI CACTABA HA
EPAJUKALINTY CAJIMOHE/IO3HOI BUO®HIIMA

Anexkcangpa llImutpan', bojan l'onuh?, Jparo Heguh?:3

1 Yuusep3ureT y bawoj JIynu, MeguuuHcku daxynret, bawa Jlyka, Pemydmuka
Cprncka, buX
2JY Berepunapcku HHCTHTYT Penybnuke Cpricke "IIp Baco byrosan", bama Jlyka,
Penybnuka Cpncka, buX
3 YuuBepsureT y beorpany, ®akynreT BeTepuHapcke menuuune, beorpan, Cpduja
* Kopecnopentnu aytop: aleksandra.smitran@med.unibl.org

Kparak cagpxaj: CanMoHene  yBHjeK  INPENCTaB/bajy  WHTEPECAHTHY
MUKDOOMOJIONIKY TeMaTHKy, jep crhajajy Mely HajydecTtanuje 300HOTCKe
DakTepHjcke maToreHe KOjy Ce JIaKO ¥ jeJTHOCTAaBHO IIPEHOCE Ca KUBOTHIbA HA JbYLE
IpeKko TEPMUYKH HeOBO/bHO oOpahennx HamupHuua. Hako je tokom COVID-19
MaHJeMHje JOIJIO 10 CMarheha yIeCcTaIOCTH XyMaHUX CaJIMOHeN03a 3a Yak 22% Ha
I7100aIHOM HUBOY, CaJIMOHENe W [a/be MpeACTaB/bajy APYry Hajueurhy LpHjeBHY
DakTepHjCcKy 300HO3y Ca roguIlkboM HHOHAeHnoM of 13,3 cioydyajesa Ha 100 000
cTraHOBHUKA. Ha nonpyujy Penybnuke Cprcke cajiMOHENO3€ Cy Ha IIPBOM MjECTy
KaJ Cy y IUTawy LpyjeBHe HH(eKuYje, ca 3HaYajHUM MaJJOM YYecTanocTy ca 14, 5
IIPOMHJIA Ha CBera 4 mpomuia 300T eENUAEMUOIOMKUX Mjepa U MIPenopykKa TOKOM
nangemuje. C 0d63upoM na je mpornaumeH Kpaj MaHAeMHje W JJa BHUIIE He IOCTOje
enuaeMHoJIOIIKe Mjepe, OUEKUBAHO je na he ce W y4ecTaJioCT CaJIMOHET03HUX
uH(deKuYja BpaTUTH Ha MPeTXoOHU HUBO. CaliMOHesNo03e ce Hajueurhe nosesyjy ca
HEIOBO/BHO TepMHUYKH oOpaheHum mnunehum Mecom, Kao M ca TNPEIUBUMA,
KpemMama U COCeBHMA y YMjH cacTaB y/a3e TepMHUUKHA HeobpaheHa jaja, 0OmHOCHO
)KyMaHLIa, ay Tpeda HarIaCUTH U 3Hayaj CBUBCKOT MECA U IIPOU3BOJIA OJf CBUECKOT
Meca, Kao U CBjeke M CyXo Bohe, MOroToBo MOPHUjEKIOM U3 er30TUYHUX 3eMarba.
3axBasbyjyhu pa3Bojy Hayke W TEXHOJIOTHje, CXBaTHJIM CMO Ja DaKkTepuje MOory
INpPEeXUB/bABAaTH y [IBa O00IMKA, Kao IOjeOUHA4YHH, IUIAHKTOHCKH OONIULM, M
yopyxeHe, y ¢opmu duodunma. bakrepujcku duodunm je BUA 3ajeSHUUYKOT
CYKVBOTa ¥ HAaYWH IIPEKMB/baBama 0aKTepHja Y HEMIOBOJbHUM yCJIIOBUMA. YHyTap
duodunma ce Hamaze DAKTEPHjCKM COjeBHM KOjU Ce METaDONIMUKKA W TEeHEeTCKH
PasIUKyjy Y OOHOCY Ha IJTAaHKTOHCKE COjeBe Of KOjUX Cy MoTekyin. Metabonuszam
DakTepdja yHyTap OwodwiMma je 3HaYajHO YCIIOPEH Y OJHOCY Ha IJIaHKTOHCKe
¢opme, 300r orpaHMYEHE KOTMYUHE NOCTYIIHUX XpalkbUBUX Matepyja. Takohe, u Ha
T€HEeTCKOM HHUBOY je yO4eHa MOTHYHO Opyraudja eKCmpecHja reHa y OJHOCY Ha
IUTAaHKTOHCKE cojeBe. JlomaTHy 3alITHUTYy DakTepHjama yHyTap OuoduimMa mpyxa
OMOTa4 Of, NIOoJHcaxapupa, Koju dakrepuje came CTBapajy, ald TEK HAKOH IITO
nobujy curHan fa npely y dopmy duodunma. bruodunm ce cTBapa y HEKOITHKO
KOpaka, KOju oApa3yMHujeBajy NpBo anxepeHuujy (MpubydbuBame) NojeJUHAUHUX
00nYKa, 3aTUM HUXOBO PAa3MHOXKABame HA JTATOM MjeCTy, HAaKOH uera odujajy
CUTHaln 3a 1mpenasak y QopMmy OumoduimMa W MPOAYKUUjY 3aLITUTHOT
MoJInCaxapuaHOT oMoTada. Kpajwbu ucxon je hopmupatse 3peor duoguima.
buodbunm mnpencraBba  33jeJHUMYKHM  HAYMH ~ Er3UCTEHIHWje CBUX  BpCTa
MHMKPOOpPTraHM3Ma Yy NPUPOAH, KaKO Ha >XMBUM OWhHMMa, Tako U Ha HEXUBUM
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oljexTHMa. Y TOM KOHTEKCTY j€ BEOMa Ba’KHO YTBPIOUTH CIIOCODHOCT MPOAyKUHje
Ovodunima Ko# caqMoOHena KoOje ce H30/Iyjy W3 HaMHUPHULA JKUBOTUHCKOT
NopHjexsia, MOrOTOBO Ha Pa3IMuMTUM MOBpUIMHAMa (MeTaJl, CTak/Io, IaCcTHKa), ca
KOojuMa Mory fohu y 10TH1Iaj y OKBUPY IpexpaMdeHe HHAYCTPHje U yTOCTUTesbCTBA.
Ham uwmp je na yTBPOMMO KOjU CEPOTHMIOBH Ce Hajuemrhe [eTekTyjy W [Ja
aHaJIM3WpaMO EBEHTYaJHO MNPHUCYTHY pas3ivWKy Yy MNPOIOyKUWUju Ouoduiama Koxn
pas3nIuuUTHX cepoTumoBa. Epagukanyja, Tj. ykiamawmwe dakTepujckor duoduima
IpencTas/ba MpaBU HM3a30B 300r €rsonoincaxapUjHOT OMOTada KOje CHHTETHILY
Daxtepuje yHyTap duodunma. OBaj monucaxapupgHu OMOTad UM omoryhasa Jia ce
CHa)KHO 3aJIMjeTIe 3a IOBPIUKHY, a [1aje UM U OTIIOPHOCT Ha BEJIMKY OPOj pasInduTHX
XEMHJCKUX CYNCTaHIM, TaKO Ja jeIWHUW W HAjCUTYPDHUjU HAUMH YKIamama
ovodunma npencrasba GUIMYKO OACTpPABUBaKE Ca CymncrpaTta. Tamo raje Huje
moryhe Ha TakaB HayuMH YKJIOHWTH OHOQUIM, NpUMjewyjy ce Ouonumu
(mesuH(ULNjeHCH) KOju UMajy Mawy uid Behy eUKacHOCT y epaguKalyjy 3penor
ovodunma. JomaTHu npodaeM NpencTaB/ba YUHEHHLA Ja HEeKH OWOLUIU MOry
OLITETUTH TMOBPIIMHY Ha KO0jOj Ce Hajasd OMO(UIM, IUTO IpPENCTaB/ba BETHUKU
npodnemM y UAHYCTPUjU WIHM YTOCTUTEIBCTBY 300T omTehewa MalliHa WIK anapara
KOjU Ce KOpHUCTE y HaBeAEeHHM rpaHama. 300r Tora je BeoMa Ba)KHO YTBPIUTH
edukacHOCT dMouMAa pasIMUMATOr XEMHjCKOT CacTaBa Ha €pajuKalujy 3pesor
duodunma. [Momanu U3 JOCTyHE TUTEPATYpPe TOBOPE Jia Cy penapaTu XJopa uMajy
0ospy e(pUKaACHOCT y OZHOCY Ha aJIKOXOJI ¥ BOZOHUK MEPOKCH], T1a je U Hall LIUsb Aa
ce y dmmuckoj dymyhHoCTH crnipoBefly C/IMUHA MCIHWTHBAaka U KOI Hac. Pe3ynrtaTu
Oynyhux ncTpakvBamwa M UMaly U NPaKTUYHU 3HAuaj, jep Ou ce MOTTIM KOPUCTUTH
y BUAy TMpenopyka 3a NpakTUYHy NpHUMjeHy Yy 3euH(eKUWju MallhHa Y
npexpaMmOeH0j UHAYCTPHUjH, Kao U 3a Ae3uHEKLHjy MOBPLUIMHA Yy YyTOCTUTE/LCTBY,
30paBCTBY U CTOYAPCTBY.

KipyuHe pHjeun: canmonena, bnodunm, 300Ho3e, duouus
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EFFICACY OF BIOCIDES WITH DIFFERENT CHEMICAL COMPOUNDS ON
THE ERADICATION OF SALMONELLA SPP. BIOFILM

Aleksandra Smitran, Bojan Goli¢?, Drago Nedi¢23

t University of Banja Luka, Faculty of Medicine, Banja Luka, Republic of Srpska, B&H
2PI Veterinary Institute of Republic of Srpska "Dr. Vaso Butozan", Banja Luka, Republic
of Srpska, B&H
3 University of Belgrade, Faculty of Veterinary Medicine, Belgrade, Serbia

* Corresponding author: aleksandra.smitran@med.unibl.org

Abstract: Salmonella spp. are always an interesting microbiological topic, because
they are among the most common zoonotic bacterial pathogens which can be
easily transmitted from animals to humans through thermally insufficiently
processed foods. Although the incidence of human salmonellosis has decreased by
22% globally during the COVID-19 pandemic, these bacteria still occupy the
second place among the most common intestinal bacterial zoonosis with an
annual incidence of 13.3 cases per 100,000 population globally. In the Republic of
Srpska, salmonellosis is the most common intestinal infection, with a significant
drop in frequency from 14.5 per thousand to only 4 per thousand due to
epidemiological measures and recommendations during the pandemic. Given that
the end of the COVID-19 pandemic has been declared and that there are no longer
any epidemiological measures, it is expected that the frequency of salmonellosis
will be as high as before the pandemic. Salmonellosis is the most often associated
with improperly thermal processing of chicken meat, as well as with dressings,
creams and sauces that include non-thermally processed eggs or egg yolks, but the
importance of pork meat and pork meat products, as well as fresh and dried fruit,
should also be emphasized.

With the development of science and technology, we realized that bacteria can
survive in two forms, as individual, planktonic forms, as it is well known, and also,
as we recently have discovered, associated in the form of biofilms. Bacterial
biofilm is a form of coexistence and a mode for bacterial survival in unfavorable
conditions. Inside of the biofilms, bacterial strains differ metabolically and
genetically from the planktonic strains from which they originated. The
metabolism of bacteria within the biofilm is significantly slowed down compared
to free-living planktonic forms, due to the limited amount of available nutrients.
Also, at the genetic level, completely different levels of gene expression was
observed compared to planktonic strains. Additional protection for the bacteria
inside the biofilm is provided by a exopolysaccharide coat, produced by bacteria,
after they give to each other a signal to switch from planktonic to the biofilm form.
A biofilm is created in several steps, which include the adherence tu substratum
of individual forms as the first step in this process, then bacterial replication, after
which they receive a signal for transitioning in the biofilm mode and the
production of a protective exopolysaccharide coat. The end result of this complex
process is the formation of a mature bacterial biofilm.

Biofilm represents a survival mode of all types of microorganisms in nature, both
on living creatures and on nonhost objects. In this context, it is very important to
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determine the ability of Salmonella spp. isolated from foods of animal origin to
produce biofilms on different surfaces (metal, glass, plastic), with which they may
come into contact during food processing in food industry and catering. Our goal
is to determine which serotypes are most often detected and to analyze if there
are any differences in biofilm production potential among different bacterial
serotypes. Eradication of the bacterial biofilm is a real challenge due to the
exopolysaccharide coat synthesized by the bacteria placed inside of the biofilm
community. This coat allows them to have strong fixation to the nonhost surface,
and also gives them impenetrable resistance and protection against different
chemical substances. Sometimes, the only way for biofilm removal is physical
elimination from the substrate. In the cases where it is not possible for physical
biofilm displacement, biocides (disinfectants) are applied, which have a different
potential for the eradication of the mature biofilm. An additional problem is the
fact that some biocides can damage the nonhost surface and this represents a huge
problem in the food industry or catering due to damage of the machines or
devices. Therefore, it is very important to determine the effectiveness of biocides
of different chemical composition on the eradication of mature biofilm. Available
data show that chlorine preparations are more effective than alcohol and
hydrogen peroxide, so our goal is to conduct similar tests in our country. The
results of future research would also have practical significance, as they could be
used in the form of recommendations for practical application in the disinfection
of machines in the food industry, as well as for the disinfection of surfaces in
catering, healthcare and animal husbandry.

Keywords: Salmonella, biofilm, zoonozes, biocid
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KOHTPOJIA BJECHHUJ/IA Y PEITIYBJIHWLH CPIICKOJ Y 2022. TOJWUHHU

IMapxo HecnotoBuh'*, Jenena Mapuh!, Cowa Huxonuh!, UBona Cybuh!, Iparan
Kacaruh!, Onusep CreBanosuh', [Iparan Kuexesuh'

1 JY Berepunapcku unctuTyT Penydnuke Cprcke ,JJp Baco byrosan” bama Jlyka,
Penydnuka Cpncka, buX
* e-mail koHTaKT 0cobe: darko.despotovic@virs-vb.com

Kparak cagpixaj

Bjecauno y Penydnuuu Cpnckoj (PC) ce cy3duja opamiHOM BakIJMHALIMjOM JIMCULIA
npotus OjecHWIa Koja je modena y nujenoj bocam m XepuerosuHu (buX) mop
KoopnvHanujom Kanuenapuje 3a BeTepuHapCTBO y OkBUpYy HIIA mpojexra jom
2011. ronuHe. Pe3yntaty opanHe BakLMHaldje cy Beoma ycrmjemHud. Beh 2015.
rogvHe HUje duso yrBpheHor ciydaja OjecHuna, mehytum 2020. ronvHe npujaBbeH
je ciy4daj djecHuna kop nca. KoHTposia yCIjeltHOCTH OpaIHE BaKLIMHALIMjE je BeoMa
Ba)KaH CETMEHT OBOI NIPOjeKTa, KA0 W aKTUBHM MOHHUTODHHI KQjU Ce IPOBOIOU
IIpeTparoM TKUBA MO3ra Ha €BEHTYaJIHO IPUCYCTBO BUpYycCa OjeCHWIA TEXHUKOM
¢noypocuentHux antutyjena. Jeuembpa 2022. u janyapa 2023. rogune 46 of
IUIaHWpaHHX 96 JI0BauKUX yApYyKema JocTaBwiIo je 188 on minannpanmx 480 nucuna
y naboparopuje BerepuHapckor uHcTtuTyTa Penydnuke Cpricke. Ha moctaBbeHUM
NUCULIaMa POBeJEeHe Cy IaHKWpaHe nperpare. Kog 75 nodujeH je mo3UTUBAH Halas
Ha TeTpauukiavHe. O4ekWBaHO, HajBeha rpymna TeTpauUK/IWH MO3UTUBHUX OWnia je
crapocTty Behe off TpH roJiMHe, a HajMama 10 jelHe ToJIMHe, TIje je camo KOJl TPU O]
53 mucuue (5,7%) nokasan duomapkep. Metronom EJIMCA yTBpheHa cy aHTUTH]jena
KOZ 25 nucuia U Hajla3u aHTUTHjesla KOPennpajy ca Hajla3oM TeTpalWKINHA, TOK
kon 33,3% nucuia ca duomMapkepom HHUCY yTBpheHa aHTHUTHjena. Y30plUU MO3ra
DOCTaB/bEHUX JIMCULIA Jajy Cy HETaTUBAH Pe3yyTaT Ha IPUCYCTBO BUpyCa OjeCcHuUa.
Tokom 2022. rogvHe NacCHBHUM HAA30POM IPETPaKEHO je 27 KUBOTHHA Ha
IIPUCYCTBO BUpyca djecHmIa U 'y CBUM CJIy4yajeBrma NODHjeH je HeraTUBaH PesyiTar.
be3 o003upa Ha HeraTWBHE pe3ysiTaTe AaKTUBHOI M IaCHUBHOI Haj30pa IMOCTOjH
moryhHocT fa BUpyC OjecHWIa ¥ Aabe UUPKy/Iuile mely AUB/BUM KUBOTHHAMA.
HeonxonHo je ompe3HO MpoLjewrBaTH pe3yiTare, mpyje csera 300r manor dpoja
DIOCTaB/bEHUX y30paka. IloTpedHo je mmaHWUpaTH HACTaBaK Opa/lHE BaKUHMHALUje
IOVBJBUX KUBOTHBA Yy CKJIaAy Ca UCKyCTBUMa 3eMasba KOje Cy BaKUMHALUWjy IpBe
oTroyene. Y KOHTPOJIH YCIJEIIHOCTH OpajHe BaKUWHALMje JMCHLA MOTPEDHO je
3HauajHUje moactahu JjoBayka yIpyXewa [Ja Ceé MHOIO aKkTHBHHje YK/byde y
Iporpam KOHTPOJIE, @ Y MPOBjepy BaKIMHAIHOT CTaTyCa YK/bYUYHUTH U LIaKale, KOju
3ay3uMajy cBe Beha noppyyja ca K0jux UCTUCKY]y JIUCHULIE.

Kibyune pujeun: DjecHHIIO, BAaKIMHALYja, IUCULE, akany, Permybnuka Cpncka
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RABIES CONTROL IN THE REPUBLIC OF SRPSKA IN 2022

Darko Despotovi¢!*, Jelena Mari¢!, Sonja Nikoli¢!, Ivona Subi¢!, Dragan
Kasagic¢!, Oliver Stevanovic!, Dragan Knezevic¢!

1 JU Veterinary Institute of the Republic of Srpska "Dr. Vaso Butozan" Banja Luka,
Republic of Srpska, Bosnia and Herzegovina
* e-mail contact person: darko.despotovic@virs-vb.com

Abstract

Rabies in Republic of Srpska (RS) is controlled by oral vaccination of foxes, which
began throughout Bosnia and Herzegovina (BiH) under the coordination of the
Veterinary Office within the IPA project back in 2011. The results of oral
vaccination are very successful, so 2015 was already without a single confirmed
case of rabies. The case of rabies in a dog in 2020 reminded us that rabies has not
been completely eradicated. Control of the success of oral vaccination is a very
important segment of this project, as well as active monitoring, which is carried
out by searching the brain tissue for the possible presence of the rabies virus using
the fluorescent antibody technique. In December 2022 and January 2023, 46 of
the planned 96 hunting associations delivered 188 of the planned 480 foxes to the
laboratories of the Veterinary Institute of the Republic of Srpska. Planned
searches were conducted on all foxes. Positive test for tetracyclines was obtained
at 75 foxes. As expected, the largest tetracycline-positive group was older than
three years, and the smallest was under one year old, where only three out of 53
foxes (5,7%) showed a biomarker. In 25 foxes, antibodies were determined by the
ELISA method and the antibody findings correlate with the tetracycline finding,
while only 33.3% of the foxes with the biomarker developed demonstrable
antibodies. Brain samples from the delivered foxes tested negative for the
presence of the rabies virus. During 2022, 27 animals were examine for the rabies
virus by passive surveillance and in all cases a negative result was obtained.
Regardless of the negative results of active and passive surveillance, there is a
possibility that the rabies virus circulates among wild animals. It is necessary to
evaluate the results cautiously, primarily due to the small number of submitted
samples. It is necessary to plan the continuation of oral vaccination of wild
animals in accordance with the experiences of the countries that first started
vaccination. In the control of the success of oral vaccination of foxes, it is
necessary to encourage hunting associations to become more actively involved in
the control program, and to include jackals in checking the vaccination status,
which occupy ever larger areas from which foxes are displaced.

Keywords: rabies, vaccination, foxes, jackals, the Republic of Srpska
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BRUCELOZA PASA-POTENCIJALNI RIZIK ZA LJUDSKO ZDRAVLJE

Lejla Veli¢!", Toni Eterovic¢!, Dzeno HadZovi¢?, Selmir Veli¢ 3, Amina Hrkovic-
Porobija', Sabina Seri¢-Haraci¢!, Benjamin Cengic', Dzenita Hazi-Alagic!, Amel
Cutuk?!, Pamela Bejdi¢!, Nejra HadZimusic¢!

1 Veterinarski fakultet, Sarajevo, Bosna i Hercegovina
2 Ured za veterinarstvo, Bosna i Hercegovina
3 Kantonalna inspekcija Sarajevo, Bosna i Hercegovina
* Kontakt: lejla.velic@vfs.unsa.ba

Kratak sadrzaj:

Brucella canis je vazan uzrocnik reproduktivnih poremecaja kod pasa, pogotovo u
uzgajivacnicama. Infekcije mogu rezultirati pobacajem i mrtvorodenjem kod kuja,
dok kod muZijaka mogu prouzrokovati epididimitis, prostatitis, orhitis i
abnormalnosti sperme.. Slucajevi bruceloze izazvane sa B. abortus, B. suis i B.
melitensis pasa karakteristicni su za endemi¢nna podrucja bruceloze domacih
prezivara i svinja. Infekcija nastupi konzumacijom kontaminiranih materijala kao
$to su: pobaceni fetusi, placente i sirovog mlijeka. Klini¢ki znakovi infekcije sa
B.canis kod pasa nisu patognomonicni, a tok bolesti je uglavnom subklinican. Od
klinickih znakova moze se uoCiti groznica, gubitak teZine, orhitis, izostajanje
estrusa, artritisom, i ponekad abortus. Za ostale zoonoti¢ne vrste brucela, psi su
samo slucajni domacini i kao primarni izvori imaju neznatnu ulogu u odrzavanju
i Sirenju bolesti, a infekcija nema tendenciju Sirenja unutar vrste.

Cilj rada je prikazati stanje bruceloze u populaciji pasa u Bosni i Hercegovini, a na
osnovu izvrenih testiranja krvnih seruma pasa u 2022. godini. Tokom
istrazivanog perioda ukupno je isptano 1517 uzoraka krv metodama Rose bengal
- 2-mercaptoethanol (1517) i RVK (863) prilikom cega je utvrdeno 37 pozitivnih
reaktora metodom Rose bengal - 2-mercaptoethanol i 59 RVK metodom.

Razlozi pojave B. canis u populaciji pasa u BIH mogli bi biti losi zdravstveni uslovi u
uzgajivacnicama pasa, veliki broj pasa lutalica koji nisu pod veterinarskom
kontrolom i sve ve¢a medunarodna trgovina psima lutalicama. Uzgoj u komercijalne
svrhe u vrlo loSim uvjetima drZanja bez veterinarske skrbi moze predstavljati
dodatne rizike. Uvoz tih Stenaca i medunarodna trgovina psima lutalicama bila je
predispozicija prekograni¢nom prijenos inficiranih pasa koji, $to je potvrdeno
redovnim pojavama pozitivnih Zivotinja analizom uzoraka pasa porijeklom iz BIH
pocevsi od 2015. godine u Engleskoj.

Klju¢ne rijeci: bruceloza, Brucella canis, zoonoza, psi

31




28. TOIUIIHE CABJETOBAKE JOKTOPA BETEPUHAPCKE MEJULIMHE PEITYBITUKE CPIICKE (FOCHA U XEPLIETOBUHA) — 2023
28t Annual Counselling of Doctors of Veterinary Medicine of Republic of Srpska (Bosnia and Hercegovina) - 2023

BRUCELLOSIS IN DOGS - A POTENTIAL RISK FOR HUMAN HEALTH

Lejla Veli¢', Toni Eterovi¢!, Dzeno Hadzovic?, Selmir Veli¢ 3, Amina Hrkovic-
Porobija!, Sabina Seri¢-Haraci¢!, Benjamin Cengic', DZenita Hazi-Alagic!, Amel
Cutuk?, Pamela Bejdi¢!, Nejra Hadzimusic¢!

1 Veterinary Faculty, Sarajevo, Bosnia and Herzegovina
2 Veterinary Office, Bosnia and Herzegovina
3 Cantonal Inspection Sarajevo, Bosnia and Herzegovinalnstitution
* Corresponding author: lejla.velic@vfs.unsa.ba

Abstract: Brucella canis is an important cause of reproductive disorders in dogs,
especially in kennels. Infections can result in abortions and stillbirths in bitches,
while in males they can cause epididymitis, prostatitis, orchitis and sperm
abnormalities. Cases of brucellosis caused by B. abortus, B. suis and B. melitensis
in dogs are common in endemic areas of brucellosis in domestic ruminants and
pigs. Infection occurs through the ingestion of contaminated materials such as:
aborted fetuses, placentas and raw milk. Clinical signs of infection with B. canis in
dogs are not pathognomonic, and the course of the disease is mostly subclinical.
When present, clinical signs include fever, weight loss, orchitis, absence of estrus,
arthritis, and sometimes abortion. For other zoonotic brucella species, dogs are
only accidental hosts, and as primary sources, play a minor role in maintaining
and spreading of the disease, and the infection does not tend to spread within the
species. Based on blood serum tests performed on dogs in 2022, the paper's
objective is to illustrate the brucellosis situation among the dog population in
Bosnia and Herzegovina. During the research period, a total of 1517 blood samples
were tested using the Rose Bengal - 2-mercaptoethanol test (1517 samples) and
the complement fixation test (CFT) (863 samples), where 37 positive reactors were
determined using the Rose Bengal - 2-mercaptoethanol method and 59 using the
CFT method. Poor kennel conditions, a large number of stray dogs that are not
under veterinary control, and the growing international trade in stray dogs may
have contributed to the B. canis outbreak in Bosnia and Herzegovina's dog
population. The reasons for the appearance of B. canis in the dog population in
Bosnia and Herzegovina could be poor health conditions in dog kennels, a large
number of stray dogs that are not under veterinary control, and the growing
international trade in breeding dogs. Breeding for commercial purposes in very
poor housing conditions without veterinary care can pose additional risks. The
import of these puppies and the international trade of stray dogs were predisposed
to the cross-border transfer of infected dogs, which was confirmed by the regular
occurrence of positive animals by analyzing samples of dogs originating from
Bosnia and Herzegovina starting in 2015 in England.

Key words: brucellosis, Brucella canis, zoonosis, dogs
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BAKTEPHUJCKE HH®EKIIHUJE Y KOMIUIEKCY PECITHPATOPHHUX
BOJIECTH CBUHA

Hemama 3npaskosuh!*, Onusep Paganosuh!, boxxunap Casuh'!, Munan
Hunkosuh!, UBan ITaBnosuh!, JoBan bojkoBcku?, Hemawa Jeagumuposuh'

"HayuyHu HHCTUTYT 3a BeTepuHapcTBo Cpduje, beorpan, Cpduja
2dakynTeT BeTepuHapCKe MeUlIuHe, YHUBep3uTeT y beorpany, beorpan, Cpduja
*e-mawi: nemanja.zdravkovic@nivs.rs

Kparak cagpixaj

[THeymoOHUje y CBUBapCKOj MPOU3BOLBY ITPENCTaB/bajy BPJIO 3HaYajaH 3paBCTBEHU
U exOoHOMCKH npodnem. Ilopen Ouonmomkux areHaca 3a 1ojaBy obonema
pecnupaTopHOTr TpakTa, 3HayajHy yJIOTy MMajy W HecrneuuduuHu (HakTopH, NMpU
YyeMy ce Mpe CBera MUCIN Ha KBAJIUTET Ba3dyXa, MPUCYCTBO MUKPOOPTaHHW3ama U
yecTulla TMpalivHe Yy aMOWjeHTy y KOMe J>KUBOTHHWe OopaBe. Kommiekc
pecniupatopHe donecty cBuma (PRDC) je 3ajenHMUKM TEPMHH 3a IHEYMOHHUje
CBUHA KOje UMajy MynTU(daKTOpHjaHy €THONOTH]y, a He 03HayaBa HeKu ogpeheHu
00/IMK MHEYMOHUje, IPY YeMy ITpeBajieHIla U30JI0BaHUX NaTOreHa Bapupa usmehy
W yHyTap NpOW3BOAHMX 3amata. Op mpernenaHux ysopaka miyha, Hajuemhe
u3onoBaHe Dakrepujcke Bpcre Owne cy Pasteurella multocida w Actinobacillus
pleuropenumonide. 3Hayaj OBUX Y3pOYHMKA NMHEYMOHHWja CBHHA je MOTBpHEH H
PpaHUjUX TOOVHA.

Kipyune peun: PRDC, nneymonyja, Pasteurella, Actinobacillus
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BACTERIAL INFECTIONS IN THE COMPLEX RESPIRATORY DISEASES OF
PIGS

Nemanja Zdravkovi¢!*, Oliver Radanovic¢!, Bozidar Savi¢!, Milan Ninkovi¢!?, Ivan
Pavlovic!, Jovan Bojkovski?, Nemanja Jezdimirovi¢!

1Scientific Veterinary Institute of Serbia, Belgrade, Serbia
2Faculty of Veterinary Medicine, University of Belgrade, Belgrade, Serbia
*e-mail: nemanja.zdravkovic@nivs.rs

Abstract

Pneumonia in pig production represents a very significant health and economic
problem. In addition to biological agents for the occurrence of respiratory tract
diseases, non-specific factors also play a significant role, primarily referring to air
quality, the presence of microorganisms and dust particles in the environment
where animals live. Porcine respiratory disease complex (PRDC) is a collective
term for swine pneumonias that have a multifactorial etiology, rather than a
specific form of pneumonia, with the prevalence of isolated pathogens varying
between and within production herds. Of the examined lung samples, the most
frequently isolated bacterial species were Pasteurella multocida and
Actinobacillus pleuropenumoniae. The importance of these causative agents of
swine pneumonia has been confirmed in previous years.

Key words: PRDC, pneumonia, Pasteurella, Actinobacillus
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[TpenaBame 10 MO3UBY

IMPUMJEHA KOHUEIITA ,JEJHO 30PABJBE" Y )JKUBUHAPCTBY U
XKHUHAPCKOJ HHOYCTPUJU: CBEOBYXBATAH IIPEIJIE[]

IOparo H. Heguh'!?*, Anexcannpa llImutpan3, bojan ['onuh!, Onusep
CreBanoBuh', bupana ITehanan!, Jlejana Kpuera!, Jenena Mapuh!, Cowa
Huxonuh!, Tawa Unuh!, 3opan bpkuh'!, UBona Cybuh!, Jlapko [lecnotoBuh?,
Kemko Crnamojesuh!, Iparan Kacaruh!, Iparan Kuexesuh'
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2 Yuusep3urera y beorpany, ®axynrer BetepuHapcke Mmenuuuse, beorpag, Cpouja
3 Yuusep3uret y bawoj Jlynu, Menuuuncky dakynter, bawa Jlyka, Pemydnuka Cprcka,
buX
* KopecnogentHu aytop: drago.nedic@virs-vb.com

Kparak cagpxaj:

KoHuent ,JegHo 3mpaB/be” Ce MOjaBHO KA0 XOJIMUCTUYKH MPUCTYI 3a PEIlaBame
mehycobHe MOBE3aHOCTH 34paB/ba JbYOW, JKUBOTHHA W )KUBOTHE CpefuHe. Y
KOHTEKCTy >XUBUHAPCTBA W ’KUBUHAPCKE WMHOYCTPHje, MIPUMjeHa KOHLeNnTa JemHo
3opasibe 100Uja cBe Behy makby 300T Cl10’keHe AMHAMUKE U IIOTEHIUjaIHUX PU3UKA
MOBE3aHUX Ca CUCTEMHUMA NPOU3BOIHE KUBUHE. OBaj HAYYHU IIPEIJIE] UMa 3a LIWb
Ia HUCTpaXW paslv4yvTe OUMEH3Wje MNpHMjeHe IMPUCTyNa jeJHOT 3IpaBba Y
KUBUHAPCTBY U )KMBUHAPCKO] HWHOYCTPHWjH, HArnalmaBajyhu mHeroB 3Hayaj M
NOTEHLWjalHe KOPUCTH.

Y3roj KUBUHE UTpa KJbY4YHY YJIOTY y II100a/IHOj MPOU3BOAKY XpaHe, 0de3dehyjyhu
NPUCTYTIauHe U3BOpE MPOTEWHA 3a 3a/l0BO/baBambe HyTPUTHUBHUX NoTpeda pactyhe
nomynauyje. MehyTum, HHTEH3UBUpawke U €KCIaH3Wja KUBUHAPCKE NMPOU3BOIHE
IOBEIN Cy JO HEKOJWKO HU3a30Ba, YKbyuyyjyhu musdujame 300HO3a, OTIIOPHOCT Ha
aHTUMHUKDPOOHe N1HjeKkoBe, 3araheme KUBOTHE CpeAUHE U 3aDPUHYTOCT 3a JOOPOOHT.
Konuent jegHor 3npasiba HyOU MYJTHUIUCLUIUIMHADHYU OKBUD 3@ peLlaBame OBUX
¥3a30Ba HHTErpalyjoM BeTepUHApPCKEe MEOWLMHE, jaBHOI 3[paBba, HAyKe O
)KUBOTHOj CPEIUHU U IPYTUX PEJIEBAHTHUX JUCLUIIIMHA.

Y KOHTEKCTy 300HOTCKHX DOJIeCTH, Kao IITO je MTU4Yja HH@IyeHIla, TPUCTYT JeTHO
30paBJbe HarjallaBa capagmwy usmely NokTopa BeTeprHapCKe MeULIMHE U JOKTOpa
MmeouluHe Kako 6w ce modospiao HaA30p OoecTH, paHO OTKPUBAWkE WU Op3u
onrosop. IIlpoMoBucameM pasmjeHe HHPOPMaLYja, 3ajeJHUUKUX IPOLjeHa PU3HUKa
U KOODIWHHMCAHUX CTpaTervja KOHTpOJIe, KOHLENT JeoHO 34pasibe NOoDOJbIIaBa
KanaluTeT 3a MpeBeHIWjy U ydiakaBawe MpeHOolleka 300H03a Ha HHTepdejcy
YOBjeKa U XXUBOTHUHE.

[lppMjeHa KOHLENTa jenHOTr 3[paBba y *KUBUHAPCKOj UHAYCTPHUjH IPEBA3WIA3H
ynpaspame Oonectuma. OH IpenosHaje yTHULaje KUBUHAPCKE MPOW3BOAKE Ha
YKUBOTHY CpenuHy, ykbyuyjyhu 3arahewme Bofe U Ba3gyxa, ylipaB/bake OTNaJoM U
NOTEHWjalIHU IIPEHOC I'eHa OTIIOPHOCTH Ha aHTHUMUKPOOHE JHjeKOBE. YCBajameM
OIpPKMBUX W €KOJIOWIKK MPUXBAT/BUBHUX IPAKCH, Ka0 WITO Cy nodospliaHe Mjepe
duonowke de3demHOCTH, MPAaBWIHO yIpaB/bamke OTIIANOM M CMameHa ynorpeda
aHTHUMUKPOOHUX CpencTaBa, )KUBUHAPCKA UHIYCTPHja MOXE NONPUHUJETH U jaBHOM
30paBjby U 0UyBamwy XUBOTHE CPEIUHE.
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Konuent jenHor 31passba MPeno3Haje BaXXHOCT JOOPOOUTH KUBOTHIA Y CHCTEMUMA
y3roja »xuBuHe. OdesdehuBawme MODPOOMTH ’KHMBHHE He CamMO [a OOMPUHOCU
eTUUKUM pa3maTpawmrma, Beh yTuue u Ha pesynrare jaBHOT 3npasiba. CTpec H
yrpokeHa fodpodut mory nosehaTy MOAI0KHOCT KUBUHE DONECTUMA U CMAaBUTH
YKynHy nOpoayKTUBHOCT. CnpoBoheme cTaHAapha [OOOPOOUTH IKUBOTHHA,
nobosblllathe Mjepa OuocurypHoctd W 00e3behuBame onrosapajyhux yciaoBa
CMj€ellTaja MOTy TPOMOBHUCATH 3[PaBHjy MOMyIalujy )KUBUHE U YOJIQKUTH PU3KKE
or bonecty.

Y 3aKk/byuKy, IpUMjeHa KOHLeNTa jeJHOT 34paBiba Y ’KUBUHAPCTBY U KUBUHAPCKO]
WHIYCTPUjU HYIOWU CBEODyXBaTaH M HWHTErpaTUBAaH MPHUCTYN 33 pjellaBambe
BUILECTPYKHX U3a30Ba Ca KOjUMa Ce Cyo4yaBajy OB ceKTopH. [logctruyhu capanmwy
Mehy 3avHTepecoBaHUM CTpaHama, ykbydyjyhu JoKTope BeTepuHapcKke MeuLuHe,
crykOeHuKe 3a  jaBHO 3OpaB/be, KpeaTope TOJIUTHKEe, HWCTPpaXUBA4Ye U
npodecroHanlle U3 MHAYCTpPHUje, KOHLENT JemgHO 34paBjbe OJaKIliaBa Pas3Boj U
UMIUIEMEHTalYjy e(@UKacHUX CTpaTerdja 3a MpeBeHLHjy OoyecTH, OLPKUBOCT
JKUBOTHE CpEeNHMHE W NOoDOosblIaHy JOOpOOMT KUBOTHHKA. [IpuxBaTame mpUHLUIA
jemHor 3gpaB/ba y CUCTEMUMa MPOU3BOIHE )KUBUHE MMa BEIUKU NMOTEHLHjan 3a
OuUyBawe 30paB/ba JbYAH, 3ALUTUTYy JOOPOOUTH ’KUBOTHHA W IPOMOBHCAE
OIpP’KMBHUX MPAKCH y3roja XKUBKHE y OynyhHOCTH.

Pedepenue: 1. Gibbs, E. P. J. (2014). The evolution of One Health: a decade of
progress and challenges for the future. Veterinary Record, 174(4), 85-91; 2.
Cardona, C. J. (2013). One Health: perspectives on a concept study. Cadernos de
Saude Publica, 29(12), 2291-2293; 3. Rweyemamu, M., Kambarage, D.,
Karimuribo, E., & Wambura, P. (2013). The Africa One Health initiative: progress,
challenges, and opportunities. Veterinary Record, 173(14), 356-359; 4. Kadohira,
M., Hill, G., & Bolin, C. (2014). Challenges to One Health: socio-cultural issues and
stakeholder perceptions of integrated approaches to health in Cameroon. Annals
of the New York Academy of Sciences, 1334(1), 76-87; 5. Karesh, W. B., Dobson,
A., Lloyd-Smith, J. O., Lubroth, J., Dixon, M. A., Bennett, M., ... & Epstein, J. H.
(2012). Ecology of zoonoses: natural and unnatural histories. The Lancet,
380(9857), 1936-1945; 6. Capua, 1., & Alexander, D. J. (2010). Avian influenza and
other diseases caused by influenza A viruses of the family Orthomyxoviridae.
Infections in poultry, 177-212.

Kbyune pwHjeun: ,JemHo 3apaBibe”, 300HO3€”, XUBWUHADPCTBO, BETEPHUHAPCKA U
XyMaHa MeguliuHa
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Lecture by invitation

APPLICATION OF THE "ONE HEALTH" CONCEPT IN POULTRY FARMING
AND THE POULTRY INDUSTRY: A COMPREHENSIVE REVIEW

Drago N. Nedi¢!?*, Aleksandra Smitran3, Bojan Goli¢!, Oliver Stevanovic!,
Biljana Pecanac!, Dejana Krneta', Jelena Mari¢!, Sonja Nikoli¢!, Tanja Ili¢?,
Zoran Brki¢!, Ivona Subi¢!, Darko Despotovi¢!, Dragan Kasagic¢!, Zeljko
Sladojevic!, Dragan Knezevic!

1 PI Veterinary Institute of the Republic of Srpska ,Dr. Vaso Butozan“ Banja Luka,
Republic of Srpska, B&H
2 University of Belgrade, Faculty of Veterinary medicine, Belgrade, Serbia
t University of Banja Luka, Faculty of Medicine, Banja Luka, Republic of Srpska, B&H
* Corresponding Author: drago.nedic@virs-vb.com

Abstract:

The "One Health" concept has emerged as a holistic approach to address the
interconnectedness of human, animal, and environmental health. In the context
of poultry farming and the poultry industry, the application of the One Health
concept has gained increasing attention due to the complex dynamics and
potential risks associated with poultry production systems. This scientific review
aims to explore the various dimensions of applying the One Health approach in
poultry farming and the poultry industry, highlighting its significance and
potential benefits.

Poultry farming plays a crucial role in global food production, providing
affordable protein sources to meet the nutritional needs of a growing population.
However, the intensification and expansion of poultry production have led to
several challenges, including zoonotic disease outbreaks, antimicrobial resistance,
environmental pollution, and welfare concerns. The One Health concept offers a
multidisciplinary framework to address these challenges by integrating veterinary
medicine, public health, environmental science, and other relevant disciplines.
In the context of zoonotic diseases, such as avian influenza, the One Health
approach emphasizes collaboration between veterinary and human health
professionals to enhance disease surveillance, early detection, and rapid response.
By promoting information sharing, joint risk assessments, and coordinated
control strategies, the One Health concept enhances the capacity to prevent and
mitigate zoonotic disease transmission at the human-animal interface.
Furthermore, the application of the One Health concept in the poultry industry
extends beyond disease management. It recognizes the environmental impacts of
poultry production, including water and air pollution, waste management, and the
potential transmission of antimicrobial resistance genes. By adopting sustainable
and environmentally friendly practices, such as improved biosecurity measures,
proper waste management, and reduced use of antimicrobials, the poultry
industry can contribute to both public health and environmental preservation.
Moreover, the One Health concept acknowledges the importance of animal
welfare in poultry farming systems. Ensuring the well-being of poultry not only
contributes to ethical considerations but also impacts public health outcomes.
Stress and compromised welfare can increase the susceptibility of poultry to
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diseases and reduce overall productivity. Implementing animal welfare standards,
enhancing biosecurity measures, and providing appropriate housing conditions
can promote healthier poultry populations and mitigate disease risks.

In conclusion, the application of the One Health concept in poultry farming and
the poultry industry offers a comprehensive and integrative approach to address
the multifaceted challenges faced by these sectors. By fostering collaboration
among stakeholders, including veterinarians, public health officials,
policymakers, researchers, and industry professionals, the One Health concept
facilitates the development and implementation of effective strategies for disease
prevention, environmental sustainability, and improved animal welfare.
Embracing the principles of One Health in poultry production systems holds great
potential to safeguard human health, protect animal welfare, and promote
sustainable and resilient poultry farming practices in the future.

References: 1. Gibbs, E. P. J. (2014). The evolution of One Health: a decade of
progress and challenges for the future. Veterinary Record, 174(4), 85-91; 2.
Cardona, C. J. (2013). One Health: perspectives on a concept study. Cadernos de
Saude Publica, 29(12), 2291-2293; 3. Rweyemamu, M., Kambarage, D.,
Karimuribo, E., & Wambura, P. (2013). The Africa One Health initiative: progress,
challenges, and opportunities. Veterinary Record, 173(14), 356-359; 4. Kadohira,
M., Hill, G., & Bolin, C. (2014). Challenges to One Health: socio-cultural issues and
stakeholder perceptions of integrated approaches to health in Cameroon. Annals
of the New York Academy of Sciences, 1334(1), 76-87; 5. Karesh, W. B., Dobson,
A., Lloyd-Smith, J. O., Lubroth, J., Dixon, M. A., Bennett, M., ... & Epstein, J. H.
(2012). Ecology of zoonoses: natural and unnatural histories. The Lancet,
380(9857), 1936-1945; 6. Capua, 1., & Alexander, D. J. (2010). Avian influenza and
other diseases caused by influenza A viruses of the family Orthomyxoviridae.
Infections in poultry, 177-212.

Keywords: "One health", zoonoses", poultry farming, veterinary and humane
medicine
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TACTPOUHTECTUHA/THE HEMATOJE KOJ] OBALIA - AKTYEJIHA
CHUTYALIMJA U CABPEMEHE CTPATETHJE KOHTPOIJIE

®unun Ultpdau', Cnodoman Kpwajuh?, Iparuna Crojanosuh?, Pagomup Patajan*

top ®unun lTpdau, uctpakvBay-capagHuK, MHCTUTYT 32 MyJITUIUCLIUIIMHAPHA
HCTpaXUBamwa, YHUBep3urera y beorpany, beorpan, Cpduja
2np Cnobonan Kpwajuh, BULIM HayuyHU capagHUK, MHCTUTYT 32 MyJITHIUCLIUIIHHADHA
HCTpaXuBamwa, YHUBep3urera y beorpany, beorpan, Cpduja
3mp Iparuna CrojaHoBuh, penosHH npodecop, Ilomonpuspenuu gakynreT, YHUBep3UTeTa
y Hosom Cany, Hosu Cag, Cpbuja
4np Papomup PaTtajan, BUIIM HayYHH capagHuK, HaydHHU HHCTUTYT 3a BETEPUHAPCTBO
Hogwu Can, Hosu Can, Cpbuja
*e-mail koHTaKT 0CO0de: filip.strbac@imsi.bg.ac.rs

Kparak cagpxaj

l'acTpouHTECTHHAIHE HEMAaTole IpeAcTaB/bajy BEOMa Ba)KHE IapasvuTe Kof,
nomMahux >XKMBOTHIA, HAPOYUTO KOZA Maiux npexusapa. Kon osama odormema
Hajuewrhe UMajy CyOKIMHUYAH TOK Ca CMalbemheM TeJleCHe Mace U MPOU3BOAE, a
NIOHEKaZ, MOXKe NOhU U [0 BUI/BUBUX KIMHUYKUX CHMIITOMA TOMYT aHEMHje, jake
Ivjapeje, aHOPEKCHje U I'yDHUTaka IPOTEHHA LITO CBE 3ajeIHO MOXKE NOBECTH U IO
yruayha. KomepuujanHu npenapaty nonyT deH3sMMHUIA30/1a 1 MaKPOLUKIUYHUX
JIaKTOHA Cy Ce JelleHHjama Ca YCIIeXOM KOPUCTWIH Y KOHTPOJIM OBHX IapaswuTa.
MehyTuM, mHUXOBa HepalMOHaJHAa TNpUMEHa je JoBela [0 PasBoja
AHTUXEJIMUHTHYKE Pe3UCTeHLYje, onajama e(pUKACHOCTH JeKOBa U MOCIAeIUYHUX
€KOHOMCKHUX TyOuTaka KOjU YrpokaBajy ONpXXUBOCT rajema osaua. Ilopen Tora,
IPUMEHA KOMEpLHjaHUX IIperapara je [oBe3aHa M ca pe3unyama Koje 0CTaBibajy
Y ’KUBOTHIBCKHAM NIPOU3BOSUMA U XKUBOTHO) CPEIUHH, IIPH YEMY j€ IPUCYTaH U PacT
[IeHe OBUX Ipemapara. 300r Tora Ce akTUBHO Tpara 3a HOBHjUM CTpaTerujama 3a
KOHTPOJIy OBHMX IapasuTa, a KOje Ce OClamajy Ha HMHTErpucaH MpHUCTYN KOjU
NoJipa3yMeBa IPUMEHY BULIE Pa3IuYUTHX cTpaTervja. Ca jenHe cTpaHe, Ty Clianajy
CTpaTervje paluHdOHajAHEe NPUMEHE KOMEpPLMjaJlHUX IpernapaTa 3aCHOBAaHUX Ha
pedyruju  (UWbaHU TPETMAHW W LWbAHU CEJIEKTHBHU TPETMaHU), Kao U
KOMOMHaNMja ¥ poTauyja aHTUXEIMUHTHKA U3 PA3INYUTUX XEMUjCKUX rpymna. Ca
Iopyre CTpaHe, WHTErpUCaH IPUCTYNl IOApasymeBa M YIOTpPedy pasmuyuTHX
aATEPHAaTUBHUX CTpaTervja IONyT TEeHETCKe CEJEKLHje >XUBOTUHA HMPUPOLHO
PE3UCTEHTHUX HAa  HEMATOlEe, paUMOHAJIHO  yIpaB/bake  INallkbalKnma,
u3dasaHcupaHy MCXpaHy y3 OOIMYHCKAa XpaHHBA, OMOJIOUIKY KOHTPOJY (ynotpedy
I/bMBa, DaKTepuja U CJIMYHO), Pa3B0Oj BaKLMHA Kao M ynoTrpedy OOTaHUYKHUX
npenapata (dupaka M HUXOBUX MPOU3BOLA MOMYT €KCTPAKTa M €TapCKUX yiba).
Pa3nuuynTa HCTpakuBama Cy IokKasana e(UKACHOCT HaBENEeHUX CTpaTeruja y
KOHTPOJIM TaCTPOMHTECTHHAJHUX HEMATOJa OBalld, NpWU 4YeMmy ce Hajdoomu
pe3yiaTaTd IMOCTHXKY BHUXOBOM KOMOWHOBaHOM npumMeHOM. Ha oBaj HauuH je
moryhe nmoctuhu ycnopaBame pa3Boja U IIHpeha aHTUXeJIMUHTHYKE Pe3UCTeHLIYje,
Kao Y O KMBY KOHTPOJIy OBHUX IIapa3uTa U CMalkemhe eKOHOMCKUX I'yOuTaKa.

KbyuHe peuH: OBLle, TaCTPOUHTECTHHAJIHE HEMATOAE, AHTUXEIMUHTUYKA
PE3UCTEHIIMja, UHTETPUCAHA KOHTPOJA, PAallMOHATIHA MPUMEHA aHTUXEJIMHUHTHUKA,
aJITepHAaTUBHE CTPATETHje
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GASTROINTESTINAL NEMATODES IN SHEEP - CURRENT SITUATION
AND MODERN CONTROL STRATEGIES

Filip Strbac®’, Slobodan Krnjaji¢2, Dragica Stojanovi¢3, Radomir Ratajac*

1dr Filip Strbac, Research Assistant, Institute for Multidisciplinary Research, University
of Belgrade, Belgrade, Serbia
2dr Slobodan Krnjaji¢, Associate Research Professor, Institute for Multidisciplinary
Research, University of Belgrade, Belgrade, Serbia
3dr Dragica Stojanovi¢, Full Professor, Faculty of Agriculture, University of Novi Sad,
Novi Sad, Serbia
4dr Radomir Ratajac, Associate Research Professor, Scientific Veterinary Institute Novi
Sad, Novi Sad, Serbia

* contact person e-mail: filip.strbac@imsi.bg.ac.rs

Abstract

Gastrointestinal nematodes represent very important parasites in domestic
animals, especially in small ruminants. In sheep, diseases usually have a
subclinical course with a decrease in body weight and production, whereby
sometimes visible clinical symptoms such as anaemia, severe diarrhea, anorexia
and protein loss with a possible fatal outcome may occur. Commercial drugs such
as benzimidasoles and macrocyclic lactones have been used successfully for
decades in the control of these parasites. However, their inappropriate use has led
to the development of anthelmintic resistance, decreasing efficacy of drugs and
consequent economic losses that endanger the sustainability of sheep farming. In
addition, application of commercial preparations is also associated with the
residues in animal products and the environment, while the increase in their price
is also present. Therefore, novel strategies for the control of these parasites are
actively sought, which rely on an integrated approach that involves the application
of several different strategies. On the one hand, these include strategies for the
rational application of commercial drugs based on refugia (target treatments and
target selective treatments), as well as the combination and rotation of
anthelmintics from different chemical groups. On the other hand, an integrated
approach implies the use of various alternative strategies, such as genetic
selection of animals naturally resistant to nematodes, rational management of
pastures, balanced nutrition with supplementary nutrients, biological control (use
of fungi, bacteria, etc.), development of vaccines, as well as the use of botanical
preparations (plants and their products such as extracts and essential oils).
Various studies have proven the effectiveness of the mentioned strategies in the
control of gastrointestinal nematodes of sheep, whereby the best results are
achieved by their combined application. In this way, it is possible to slow down
the development and spread of anthelmintic resistance, and to achieve sustainable
control of these parasites and reduction of economic losses.

Keywords: sheep, gastrointestinal nematodes, anthelmintic resistance, integrated
control, rational use of anthelmintics, alternative strategies
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MOHOKJ/IOHCKA AHTHTEJIA + EJIMCA - JOBUTHA KOMBUHAILINJA'Y
OUJATHOCTHUIIH 3APA3HHUX BOJIECTH )KUBOTHIBA

Mupocnas Banuuh'! u Onusepa Bamuuh?

1 IIp. cuu. BeT. Men. Mupocnas Banuuh, penossu npodecop YHuBepsutera y beorpany,
daxynTeT BeTepuHapcke MeJulMHe (y MeH3uju),
2 Ip. cuu. BeT. Men. OnuBepa Bamuuh, Banpensu npogecop YHuBepsuTera y beorpany,
daxynTeT BeTepuHapCKe MeTULITHE
E-maun: miroslaval@mail.com

Kparak cagpixaj

[Tojam ,cepomnouike peaxkuuje”, OOHOCH Ceé HAa METONle AWjarHOCTHKE Mpe CBera
3apa3HuXx DOJIeCTH JKUBOTHUHA (U JbYyU) Y KOjUMA Ce KOPUCTE:

a. CepyMH NOTEHUHjaIHO DOJIECHUX MalfjeHaTa y Kojuma Ce J0Kasyjy NMPUCyTHa
aHTHTeNa U

0. MPeTXOJHO MPUNPEM/bEHU CHEUU(PUYHH CEPyMHU 3a NOKA3WBalke aHTUTeHa Yy
y30pLIMMa OPEKIOM OF NauyjeHara.

MehyTtuMm, y 0ba ciyyaja ce y cepymy Hajla3H BEJIMKUA OPOj UMYHOITIODy/IMHA KOjH,
MaKo Cy CBM CHenU(UYHHU 33 JaTH Y3POYHUK 000/bema, UMaK MOoCemyjy pasinduTe
cnenudUYHUCTH Tj. Maparone, 3a IOjeJUHE ENUTOINe KOjUX je y CTPYKTypH
Y3POYHHUKA, BEJIMKK Opoj. To 3HaUM 1a je Takas MMONIMKIOHCKHA CEPYM, HACTAO0 Kao
nocjenula KMyHHA3alyje eIUM MUKPOOPTaHU3MOM.

MOHOK/IOHCKa aHTUTeNna mpousBoje xubpupHe henuje (xudpumomu), Hacraie
CHajameM CIUIEHOLMTAa KOju CHUHTeTHUy HWMyHornodynuH (b henuwje) wu
mujenoMckux henuja. TakBa xudpunHa henuja, cnenudUUHOCT AyTyje CIUIEHOLUTY
Tj. UMYHCKOj henuju ciesuHe UMYHM30BaHOT Ha NpPUMeEp MUIIA, a DECMPTHOCT je
NocjaenLa TeHETCKOr MaTepHujaia TyMopcke, Mujenomcke henuje. PeBomyuuja y
CEepoJIOTHjH KOjY je OBa TEXHUKA U3a3Bajia, MOCIeInIla je YhbeHHIle a TakBa henuja
HEOTPAaHUUYEHO JIyYH aHTHUTeNa CclieurYHa 32 N0jeJUHAYHU E€NUTOI y CTPYKTYPH
MHUKpoopraHusma. Kajga 3HaMO Ja MHUKpPOOpraHHW3UMH (BUpycCH, Oakrepuje)
1ocenyjy BeoMa BeIUKH 0p0j pasauyuTHX eNnuTomna (CTPYKTYpPHH, MOBPIIWHCKH,
TPOU3BOAM MeTaboIru3Ma...), KOju KoJl BeJTUKOT Opoja MuUKpoda 3Ha4ajHO BapHUPajy,
OHJIa je jaCHO [ia Cé MOHOKJIOHCKMM aHTUTEINMA MOTY IeTeKTOBaTH MPAaKTUYHO CBE
BapHjalyje y aHTUT€HOj CTPYKTYPH Ha IPUMEP BUPYCa, a Kao Nociaequna MyTanyja
(BUpyC KOPOHA) WM peacopThpama (OPTOMUKCOBUPYC).

JemaH o OCHOBHHX NpPHHLHWIIA CEPOJIOIIKHUX DPEaKLHja jecTe Ja Ce KOMIUIEKC
AQHTUTEH-aHTUTEN0 YYMHU BUI/bMBUM. EH3umcke umyHo peaxuuje (EJIMCA) Beh
OyXU MEPUOJ BPEMEHA MPENCTa/bajy 3Ha4YajaH CETMEHT CEePOOIIKEe OUjarHOCTHUKE
3apasHux OosecTH (Jieyko3a ropefa Ha HpuMep). 3aCHHMBAjy C€ Ha BUIJBUBO]
peakuyju Koja je mociaenuua pasiarama Cyncrpara Ioj IejCTBOM €H3MMa KOjH je
B€3aH 3a MOJeKya aHTuTena wid (pehe) aHtureHa. Yuramwe pesynTara je
00jeKTUBHO, CIEKTPO(OTOMETPOM.

Monoxnoncka antutena u EJIMCA npepcrasba KOMOWHALM]y Y CEPOIOLIKUM
IOVjarHOCTUYKUM HCIIUTUBABHUMA, KOja Ca jeHe CTpaHe MOXE Jja eTeKTyje aHTUTeH
Tj. Y3pDOUHHUK 3apa3He DOJIECTU U BEerOBE BapHjalHje alu U Ija, IPUMEHOM ,,CEHABUY"
METOJE, TOKaKe CEPOKOHBEP3Hjy 0DOJIEIE )KUBOTHUE.
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Y pany he butu npuKaszaHW OCHOBHH MPUHIIUIHK HAaBeJJEeHUX METOJa Kao ¥ HhHUX0BA
MpUMeEHa Y CePOIOIIKO]j NUjarHOCTULIM 3aPa3HUX DOJIECTH KUBOTUHA.

Kipyune peun: MoHokIoHCKa aHTuTena, EJIMCA, ceponoiuke peakuuje.

3axBanauna: Pan je dwuHaHCHpaH cpeincTBUMa MpojekTa (UHAHCHPAHOT Off CTpaHe
MuHucTapcTBa 3a Hayky, TEXHOJIOUIKM pa3Boj U uHoBauuje, Penybnuke Cpduje. Yrosop
Opoj: 451-03-68/2022-14/200143 nog pykoBonctsom IIpod. Ip. Mupocnasa Bamunha.
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MONOCLONAL ANTIBODIES + ELISA - A WINNING COMBINATION IN
THE DIAGNOSIS OF INFECTIOUS DISEASES OF ANIMALS

Miroslav Valc¢ié?*, Olivera Valc¢ic¢?

1 Dr. sci. Vet. Med Miroslav Valc¢i¢, full professor of the University of Belgrade, Faculty
of Veterinary Medicine (retired),
2 Dr. sci. Vet. Med Olivera Val¢i¢, associate professor, University of Belgrade, Faculty of
Veterinary Medicine
E-mail: miroslaval@mail.com

Abstract: The term "serological reactions" refers to methods of diagnosis primarily
of infectious diseases of animals (and humans) in which they use as follows:

a. sera of potentially sick patients in which the presence of antibodies is proven and
b. previously prepared specific sera for proving antigens in patient samples.
However, in both cases, there is a large number of immunoglobulins in the serum,
which, although they are all specific for the given causative diseases, still have
different specificities, ie. paratopes, for certain epitopes of which there are a large
number in the structure of the causative agent. This means that such a polyclonal
serum was created as a result of immunization with the whole microorganism.
Monoclonal antibodies are produced by hybrid cells (hybridomas), formed by the
fusion of immunoglobulin-synthesizing splenocytes (B cells) and myeloma cells. Such
a hybrid cell owes its specificity to the splenocyte, ie the immune cell of the spleen of
an immunized mouse, for example, and its immortality is a consequence of the genetic
material of a tumor, myeloma cell. The revolution in serology caused by this technique
is a consequence of the fact that a given cell indefinitely secretes antibodies specific
for an individual epitope in the microorganism's structure. Bearing in mind that
microorganisms (viruses, bacteria) possess a very large number of different epitopes
(structural, surface, metabolic products...), which vary significantly in a large number
of microbes, then it is clear that monoclonal antibodies can detect practically all
variations in the antigenic structure for example viruses, and as a result of mutations
(corona virus) or reassortment (orthomyxovirus).

One of the basic principles of serological reactions is to make the antigen-antibody
complex visible. Enzyme immuno assays (ELISA) have been a significant segment of
serological diagnostics of infectious diseases (bovine leukosis, for example) for a long
time. They are based on a visible reaction that is a consequence of the decomposition
of the substrate under the action of an enzyme that is bound to an antibody molecule
or (rarely) an antigen. The reading of the results is objective, with a
spectrophotometer.

Monoclonal antibodies and ELISA represent a combination in serological diagnostic
tests, which, on the one hand, can detect the antigen, i.e. the causative agent of an
infectious disease and its variations, but also to prove the seroconversion of an
infected animal, by the so called "sandwich" method.

The paper will present the basic principles of the mentioned methods as well as their
application in the serological diagnosis of infectious animal diseases.

Key words: Monoclonal antibodies, ELISA, serologic reactions
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Kparak cagpxaj:

CaBpeMeHe TEXHOJIOTHje Cy JOHHjesie PeBOyLIMOHApHEe MTPOMjeHE Y KUBUHAPCKY
npou3Boawy, yuHehu je edukacHujoM, npodUTadUIHUjOM U OOpKUBHjoM. EBO
HEKHUX O]l TPUM]jEHa CaBPEMEHUX TEXHOJIOTH]ja Y XKUBUHAPCKO] MPOU3BOIBH:

AyTOMATCKH CHCTEMH 332 XPaBhEHE H NI0jeHnE:

AyTOMAaTH30BaHU CHCTEMH 33 XpaWmEmE U Hallajame I0CTajy CBE MONYJIapHUH Y
IIPOU3BOMY KUBHUHE, jep NPYKajy OpojHe MPeJHOCTH Y OGHOCY Ha TPAaAULIMOHAIHE
METOJle Xpamema U Hanajawa. OBU CUCTEMH KOPUCTE CEH30pE U ayTOMaTU30BaHe
ypehaje 3a obe3behuBame xpaHe W BOjle MTHIAMa, IITO MOMa)ke Ja Ce YIITEAH
BpUjeMe W pal, CMamH I'yduTak xpaHe W modosplia 3npasbe nTuua. [IpemHoctn
Kopuirhewa ayTOMAaTU30BAaHUX CHCTEMA 3a Xpawmewme U MOojeme Yy MPOU3BOAHH
KUBUHE:

- cMamyje ce motpeda 3a pyYHHM PajioM, IITO MOXe OUTH CKyIo U OyroTpajHo. OBH
CUCTEMHM Ce MOTy IporpamMupartH a ode3del)yjy xpaHy u Boay y ompeheHo BpHjeme,
To ocinodaha BprjeMe MObONPUBPEAHULIMMA Iia ce DOKYCHPajy Ha OpyTe 3afaTKe.
- 00e3dehyjy jenHKaMa TauHy KOJWYMHY XpaHe Koja UM je motpedHa, cMamwyjyhu
KOJIMYMHY pacuname xpaHe. OBo He camo f[a LITegu HOBal, Beh U momaxe Ja ce
CMamH yTHULIAj )KUBUHAPCKE MPOU3BOJIE HA KUBOTHY CPEIUHY.

- OCUTYpaBajy Za NTULE MMajy MPUCTYI YUCTOj BOOM y CBAKOM TPEHYTKY, IUTO
MoMaXke Ja Ce CMawM pU3KMK of Oomectu u nexumgpauuje. [lopen Tora,
ayTOMaTHU30BaHU CUCTEMH 3a Xpameme MOIY Ce NMpOorpaMupaTH Aa ajy NTuiama
TayHy KOJHWYWHY XPaH/BMBHUX MaTepHja Koja UM je moTpedHa, IUTO MOMaXe y
IIPOMOBHUCAWY 30paBOr pacTa v pasBoja.

- MOTy MOMONH J1a Cé CMamU PU3UK O]l IpeHollewa donecty usmehy ntuua. OBu
CUCTEMH Cy 4YeCTO 3aTBOPEHM, WITO IOMake Ja Ce CIPEYH yJasaK CIIO/bHHUX
3arahuBaya y KMBUHapPHHKE.
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- nmnpyxajyhm mnrvuama KOH3UCTEHTHO CHal0AujeBame XpaHOM U BOIOM,
ayTOMaTU30BaHU CUCTEMU MOTY momoh# Jia ce modosbia npyupacT ntyuua u noseha
IPONYKTUBHOCT.

AyTOMaTH30BaHU CHUCTEMH 33 Xpawmewme M Mojeme Cy eduKacaH HayuH 3a
nodospuIame ePUKACHOCTH, CMabemhe TPOLUIKOBA U TPOMOBHCae DObET 34paBsba U
IPONYKTUBHOCTH NITHULIA Y }KUBUHAPCKOj IPOU3BOIH.

CucreMu 3a KOHTPOITY KJIHME:

CucteMu 3a KOHTPONY KJIMME Cy Ba)KaH aCMeKT CaBPeMEHOr y3roja XXHUBHWHE, jep
NOMaXy y peryiucamy TEMIIEpAType, BIaXKHOCTH W KBaJIUTeTa Basdyxa YHyTap
KMBUHapHUKa. OBU CHUCTEMH KOPHUCTE CEH30pe M ayToMaTu3oBaHe ypehaje 3a
CTBapame ONTUMAIHUX YCI0Ba KUBOTHE CPENUHE 3a NTHIE, WITO MOMaXKe Ja Ce
nodosbllla BUXO0BO 3[paBibe, NOOPOOMT W NPOAYKTUBHOCT. Heke on mpemHOCTH
Kopulrhemwa CUCTEMA 32 KOHTPOIY KJIUMeE Y Y3T0jy KUBUHE:

- TIOMaXxy Ja Ce CTBOPH YIOJHO OKPYKEHE 3a NTHULle, IUTO MOMAaXE Y CMamemy
CTpeca W crpedaBawy Oomnectu. PerynucameM TeMIlepaType U BIIQKHOCTH, OB
cucTeMu Takohe mory momohu y chpedaBawy peclUpaTOpPHUX NpodiemMa H
TOIUIOTHOT CTpeca, ITO MOXKE DUTH yODHUYajeHO Y XKUBUHAPCKO] MPOU3BOIBH.

- CTBapameM ONTUMAJTHUX YCJI0Ba )KUBOTHE CpEeUHE, CUCTEMH 33 KOHTPOIIY KITUME
MOry MoMohHu fia ce nodosplIajy CTone pacTa nNTuna v noseha npogykTuBHocT. OBO
Mozke foBectu 1o Beher mpodwuTa 3a hapmepa.

- MOI'y Ce MpOTrpaMHUpaTH Ia page eprKacHO, LITO IOMaXKe y CMamewhy TPOLIKOBA
eHepryje. Ha npumjep, cucteMm ce MOXe MOJECUTH Jla Ce UCK/bYYH Kaja je CIo/bHa
TeMIepaTypa ONTHMalHa, WIX [a Pafgy HWKUM HHTEH3UTETOM TOKOM INEpPHOna
HUCKE aKTUBHOCTH NTULIA.

- MOry noMohu Jia ce CMawbH PU3HK Off TpeHolIekha DOIeCTH OIpKaBambeM YUCTOT U
30paBOr OKPYKEmWa Y KUBUHAPHULIA. KOHTPOJIOM TEMIIEpATypE U BIKHOCTH, OBU
CUCTeMU Takohe mory momohwu y cripeyaBamwy pacTa WITETHUX DaKkTepuja U JPyrux
NaToreHa.

- MOry moMohdu [ia ce CMawm{ yTHLA] Ha KUBOTHY CpPeAHWHYy Of y3roja >KUBUHE
MUHUMU3HDakbeM YIOTpede eHepruje U CMamemeM EMHCHje TracoBa CTaKIEHe
Daumre. OBO Moxe momMohM y CTBapawy OJpKHMBHje U €KOJIOLIKH OATOBOPHH]E
UHOYCTPHjE.

Cse y cBEMY, CUCTEMHU 38 KOHTPOILY KJIUME Cy CYLITHHCKA TEXHOJIOTHja Y MOIEPHOM
y3rojy XUBHHE, jep MMOMaKy y CTBapamwy 3IpaBOl M MPOLYKTUBHOI OKPYXXEHa 3a
NTHUIle, HUCTOBPEMEHO CMawyjyhu TpOLIKOBE eHepruje U mnodospuiaBajyhu
OIIP>KUBOCT XKUBOTHE CpELUHE.

lT'eHeTcka cenekiyja y JKUBHHApPCTBY

l'eneTcka cenexknuja je Ba)KHA TEXHOJIOTHja KOja Ce KOPHCTH y MOLEPHOM
JKUBUHAPCTBY 3a MNo0OsplIake MepopMaHCH M MPOAYKTUBHOCTH mnTuua. OBa
TEXHOJIOTHja YKJbY4Yje CEJIEKTUBHO y3r0j NITHLIA Ca MOKEJBHUM 0CODHMHAMa, Kao IITO
cy nosehaH npupact, epUKaCHOCT XpaHe ¥ OTIOPHOCT Ha Donectu. Ha Taj HauuH
¢apmepu Mory na MNpOU3BOJe MTHIE Koje Cy Oosbe mMpuiaaroheHe HUXOBUM
cnenudUYHUM TPOM3BOOHUM CHUCTEMHUMA, LITO pe3yaTupa Behum npodUToM H
OIPKMBHUjHUM IOCJIOBakeM. EBO HEKHX O]l MPEJHOCTH T€HETCKE CeIeKIUje Y Y3Tojy
KUBUHE:
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- MOoXxe ToMohu /1a ce MPOUW3BeNy NTHIlE Koje OpXke pacTy, umajy bosme crorme
KOHBEpP3Hje XpaHe U IPOM3BOJe BULIe Meca Wi jaja. OBo Moxke JoBecTH fo Beher
npodwura 3a papmepa u eduKacHUjer Kopuirhemwa pecypca.

- MOXKe TOMOhHU Jia ce Mpor3Bey NTHIle KOje Cy OTIIOpPHH]je Ha DosecTH, cMamwyjyhu
notpedy 3a aHTUOMOTMLMMA W JIpyrum aujekoBuma. OBOo Moxke momohu gma ce
CMamHy PU3HK O]l PE3UCTEHLIHje Ha aHTUOMOTHKE U nodosplia 3apasibe U NoDpodUT
NTHLA.

- [IpousBonmwa nruua Koje cy edUKacHUje y MpeTBapamy XpaHe y Meco WM jaja,
reHeTcKa CeJeKUdja Moke NOMONM [ia ce CMawM yTHULA] HA )KUBOTHY CPENUHY Of
y3roja »xuBuHe. OBO MOXe NOMONM y CTBapawy ONPXXUBHjE W €KOJOLIKU
OJTOBOPHUj€ UHAYCTPHJE.

- MOe moMohu Ja ce mpou3Beny NTHLE KOje Cy OTIIOPHHje U Mame MOIJI0KHE
CTpecy, WTO JOBOAU 10 Dorbe JOOPOOUTH KUBOTHA U CMAkEHE CTOTIE CMPTHOCTH.
- MOXe€ Ce KOpDUCTHTH 3a MpOU3BOIWY IMTHLA Koje cy Oosme mpunarohene
cnenudUYHUM OPOU3BOOHUM CHUCTEMHMA, Kao IUTO Cy CJI0DOAHU Y3r0oj WIH
opraicku ysroj. OBo Moxe MOMOhH f[a ce 3al0BO/bU MOTPaXKka MOTpollaya 3a
OIP’KHBHjOM M €TUYKU TPOU3BELEHOM XPaHOM.

Ykpartko, reHeTCKa ceneKkuyja je BakHa TEXHOIOTHja y CaBPEMEHOM Y3I0jy )KUBUHE,
jep moMake na ce nodosplla MPOAYKTUBHOCT, OTIIOPHOCT Ha HONECTH, OOPKUBOCT
KUBOTHE CpefvHe, NOOpODMT ’KUBOTHMHA U MpuUiarohaBawe crnequPpUIHUM
IIPOU3BOJHUM CUCTEMHMA.

BakuuHe H Mjepe dHononike e30eIHOCTH y CaBpeMEeHOM )XHBHHAPCTBY
Bakuuue n mjepe dmosnomke de3deJHOCTH Cy KPUTHUHE KOMIOHEHTE CaBPEMEHOT
y3roja KMBHHE, jep IOMaKy y ClIpedaBamwy U KOHTPOJIM LIUpEma DOIECTH Y jaTUMa.
KopumheweM BakiMHa M NMPUMjeHOM Mjepa Ouosouke de3denHocTH, dapmepH
MOTy [a CMame€ PHU3UK O] HU3bhjamka 0O0MecTM ¥ MHUHHUMM3HUDAjy mnotpedy 3a
aHTUOMOTULIMMA U JIPyrUM nujekoBumMa. OBO BOAM 3[paBUjUM jenuHKama, Behoj
NPONYKTUBHOCTH W OIP’KHMBHjOj U €TUUHHjOj UHIOYCTpUjU. Hekux on mpemHOCTH
BaKUJUHA U Mjepa DMOCUTYPHOCTH Y CABPEMEHOM Y3I0jy XKUBUHE CY:

- BaknuHe cy MohHO CpefcTBO 3a MpPEBEHIIHjy W KOHTPOJY OOJIECTH Yy jaTHMa
KMBUHE. BakiMHanMjom NTHLla MPOTUB yOOMYajeHUX maToreHa, apmepu Mory na
CMame pU3MK o u3drjama HomecTy 1 MUHUMU3UPAjy noTpedy 3a aHTHOHOTHLIMA
Y IPYTUM JIUjEKOBUMA.

- IlpeBeHuujoM Oonectd, BakuMHE MOry NMOMOhHM fAa ce cMawmu norpeda 3a
aHTUOMOTHLIMMA Yy Y3rojy kuBuHe. OBO MOXe MOMoOhM na ce chopujedn pasBoj
DakTrepuja OTHOPHUX HAa aHTUOUOTHKE Y MOOO0JbIA 3APAB/EE U TOOPOOUT NTHLA.

- IIpeBeHIMjOM ¥ KOHTPOIOM DOJIECTH, BAKUUHE U Mjepe DHONIOWKe de3demHoCTH
mory nomohu za ce nodosplia 3apasibe U 0dpoduT nTuna. OBO MOXe JOBECTH 10
HIDKE CTOIIE CMPTHOCTH, Mame 30PaBCTBEHUX MpodiemMa MoBe3aHux ca domectuma
u Dospe oniute JOOPOOUTH KUBOTUA.

- [IpeBennjom DostecT 1 MUHUMU3HPABEM NIOTPEDE 32 aHTUOMOTULIMMA, BAKIIUHE
U Mjepe Ouonomke Oe3begHocTH MoOTry MmoMohu Ja ce modosbilla MPUPACT,
edUKaCHOCT XpaHe W MPOU3BOAma jaja. OBO moBoAM /10 Behe MPOMYKTUBHOCTH M
mpoduTabUIHU]ET TTOCI0Baka 3a MOJbOTTPUBPETHUKE.

- Mjepe Ouonomke 06e30eHOCTM Kao IITO CYy KOHTPOJNMCAHU MPUCTYI
JKUBUHAapHHULIAMa, CTPOre CaHUTapHe MpaKkCe U ynorpeda JIMUHE 3alITUTHE ONpeme
MOy TOMOhWU [ia ce CIpHjeyuy YHOIIewe U lupewe donecty y jatuma. OBo momMaxe
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Y OIp’KaBamy 3[paBba ¥ NPOSYKTUBHOCTH NITHULIA U CMamkyje PU3UK Off IPEHOLIEHA
Oonectu Ha opyre dapme.

Ykparko, BakuvHe U Mjepe duonomke 5e3DemHOCTH Cy OCHOBHE TEXHOJIOTHjE Y
CaBpEMEHOM Y3I0jy JKHMBHHE, jep NMOMaxy y INPEBEHLHWjU U KOHTPOIU OOJIECTH,
CMamewy yrnorpede aHTUOMOTHKA, ODOsbLIAkY NOOPOOUTH KUBOTHIBA, TOBEhawy
MPONYKTUBHOCTH Y MOOO/BLIIaKY OMOCUTYPHOCTH.

IIpenn3sHa HCXpaHa y CABPEMEHOM KHBHHAPCTBY

[TpeunsHa ucxpaHa je HajcaBpeMeHHja TeXHOJIOTHja KOja Ce CBe BHUIIe KOPUCTH Y
CaBPEMEHOM Y3rojy ’KMBHHE 3a ONTHUMU3aLUjy GopMmysaldja XxpaHe U ModosblIamke
30paB/ba M NPOAYKTUBHOCTHM MTHLA. OBa TEXHONOIHWja YK/bydyje KOpULIheme
nojaTaka M aHaJUTHKe 3a Kpewpame npuwiaroheHux Qopmynanuja xpaHe Koje
3a/10BOJbaBajy crienindUUHEe HYyTPUTHUBHE MOTpede MnojequHauyHuX jaTta. Ha Taj HaUuMH
¢apmepu Mory gna modoseplllajy KOHBEP3HWjy CTOYHE XpaHe, CMawme OTnaj |
MUHUMU3HUDAjy YTHLA] CBOjUX AKTHMBHOCTH Ha JXHMBOTHY cpenuHy. Heke on
IPeNHOCTH NIPELU3HE UCXPAaHE Y MOLIEPHOM Yy3I0jy XKUBUHE Cy:

- [MpunarohaBaweM dopmynanvja XxpaHe 3a UCXpaHy crnenupUYHUM noTpedama
CBAKOT jaTa, Ipelx3Ha UCXpaHa MOoXe MoMohu fa ce modosplia KOHBEp3Uja XpaHe U
cmawy otnan. OBO [JOBOOWM [0 HIKHX TpPOLIKOBA XpaHE M ONpPXKUBHje U
npoduTabunHuje UHOYCTpHje.

- [IpeursHa ucxpaHa mosxke nomohu y nodosbliamy 30pasba U JOOPOOUTH NTHULIA
TaKo IITO UM 00e3delyje mpeunsHe XpaH/bUBE MaTepHje Koje Cy UM MoTpedHe 3a
OIlp’KaBame ONTHMAJIHOTI 3[paB/ba U pacra. OBO MOXE JOBECTH [0 HHUXKE CTOIE
CMPTHOCTH, Mamer Opoja 3ApaBCcTBeHUX mnpobrema u Hospe ommTe AOOPOOUTH
KUBOTHHA.

- [NoBehana npoxpyxTuBHOCT: [Ipyxajyhu nTrljlama Mpenu3He XpaH/bUBe MaTepHje
KOje Cy UM moTpedHe, Mpelnu3Ha MCXpaHa MOe momohu y modospliamy CTOTe
pacTa, Tpou3BO/ikE jaja U kBasiuTeTa Meca. OBO 1oBoau 10 Behe MpOyKTHBHOCTH U
npoguTadunHujer NocaoBamwa 3a N0bONPUBPEIHUKE.

- Ontumusanujom dopmynanvja XpaHe 3a JKUBOTHHE W CMabemeM O0TNaja,
npelnu3Ha UCXpaHa MOXKe MOMONM [la cé CMawM YTULAj Ha KUBOTHY CPENUHY Off
y3roja »xuBuHe. OBO MOe NOMONM y CTBapawy ONPXXUBHjE W €KOJOLIKU
OJTOBOPHUj€ UHAYCTPHJE.

- IlpeuusHa wucxpaHa Ce MOXE KOPUCTHUTH 3a Kpeupawe MpuiaroheHux
¢opmynanuja XpaHe Koje 3aoOBO/baBajy crneuudUyHe HYTPUTHUBHE MOTpede
JEOVHKH y pa3IMYUTHM IIPOU3BOJHUM CUCTEMHMA, Kao IITO Cy CJIODOJHU Y3T0j Ulx
opraicka mnoseonpuBpena. OBO Moke NOMOhHM Ja Ce 3aJ0BO/bU TNOTPaKiba
NOTpOLIAayYa 3a ONPKUBUjOM U €TUYKH ITPOU3BENEHOM XPAHOM.

Iaksne, mpenyu3Ha UCXpaHa je BaKHA TEXHOJIOTHja y CABPEMEHOM Y3rojy XKUBHHE, jEp
noMaxke fa ce mnodospia eUKACHOCT XpaHe, 3[paBbe NTHLA, MPOLYKTHUBHOCT,
OIpP’KHUBOCT )KMBOTHE CpeJWuHe W Mpunarohasawe crnenqudUUYHUM MPOU3BOIHUM
CUCTEMUMA.

AHanu3a nojgaraka y CaBpeMeHOM JKHBHHAPCTBY

AHanu3a mojaTaka je BakKHa TEXHOJOTHja KOja Ceé KOPUCTH y CaBPEMEHOM
YKUBUHAPCTBY 3a MPUKYIUbae, aHAIU3Y U TyMadyewhe BeTUKHUX KOJTMYMHA NoaTaKa
KaKko du ce moHujene Home MHPOPMHUCAHE OATYKE U ONTUMH30Baia MPOU3BOAKA.
Kopucrehu aHanuTuKy mnojartaka, (apmMepd MoOry Ia CTeKHy YBHI y CBoOje
NIOCIOBake KOjU MO’KIA HHje BUI/bUB KPO3 TPAaSULIMOHAIHE METOJe TIoCMaTpamwa 1
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ynpasbaka. OBO 1OBOAM [0 NODOJ/BLUIAHOT [JOHOIIEWAa Omjyka, Behe
NPOOYKTUBHOCTA U OApXUBHje W mpodurtadunHuje unHpyctpuje. IlpemHocTH
aHaJIM3e NoJaTaKa y MOLEPHOM Y3rojy KUBHUHE CY:

- [IpukymbameM U aHAIM30M BEJUKUX KOJIWYMHA TMojaTaka, ¢apmMepu Mory
IOHOCHUTH OZTyKe Ha OCHOBY MH(OpPMHUCamka 0 CBOM MOCI0Bawy. OBO MOXE JOBECTH
1o Ho/pMX MpakcH ympas/baka, MOoOosbIIaHe MPOLYKTUBHOCTH M NMpoduUTabuiHuje
UHOYCTpPHjE.

- AHanusa nojataka Moxe nomohu gna ce uneHTU(DUKYjy HeedUKACHOCTH Yy
NPOM3BOOHUM  TpolecMMa MW JaHUUMa CcHabpoujeBawa, omoryhasajyhu
MOJEONTPUBPENHULIMMA [Ja ONTUMHU3Y]jy CBOj€ Ollepanuje ¥ cMame oTnag. To 1oBonu
D0 H)KUX TPOILIKOBA U OPXKUBH]je UHIYCTPH]e.

- [IlpahewemM u aHanuM3OoM TOfaTaka O 34paB/by MTHLA, [OHAIIAKY H
nepdopmaHcama, apMepu MOry HUAEHTU(PUKOBATH MOTEHLHjaTHE 3IPaBCTBEHE
npobiemMe U MpeAy3eTH MPOAKTUBHE Mjepe 3a MODOJbIIake JOOPOOUTH KHUBOTHHA.
OBO MOXe [IOBECTH [0 HWXKE CTOIEe CMPTHOCTH, Mamer Opoja 30paBCTBEHUX
npodiema u Hospe onumTe JOOPOOUTH KUBOTHUHA.

- AHayM3a rnojlaTaka MoXke Jla Ce KOPUCTH 3a Ipaheme u3dujama U KpeTawa domecTu
U Jpyrux NOTEHUHWjaIHUX NpHjeThH 3a jata kuBuHe. OBO mOMaxe
MOJEONPUBPENHULIMMA [l IPENYy3My IPOAKTHBHE Mjepe 3a CIpedaBame LIUpema
DonecTy 1 ofpKaBame 3IpaBiba U MPOAYKTUBHOCTH CBOjUX NTHIIA.

- [IpahewemM ¥ aHaIM30M MoJaTaka O MOTPOLIKH XPaHE 3a XKUBOTUHE, YIIOTPedU
BOJE W NPOHM3BOAKM OTHaza, ¢apmepu Mory Aa ugeHTudUKyjy moryhHocTd 3a
CMamewe YyTHLaja Ha JKUBOTHY CPEUHY U CTBAapamke OOPKUBHjE UHAYCTPHjE.
AHanu3a mojaTtaka je BaXKHAa TEXHOJOTHja Y CAaBPEMEHOM Y3rojy KUBUHE, jep
nomaxe (papMmeprma fa JOHECy OJJIlyKe Ha OCHOBY MH(OPMHCAHOCTH, noBehajy
edukacHoCcT, mobdospiiajy H0oOpPOdUT IKUBOTHHA, M0ODOJBINAJy OWOCHUTYPHOCT M
10D 0JbIIajy OLPKUBOCT XKUBOTHE CPENUHE.

3aKspydax:

MopepHe TexHonoryje cy TpaHcopmMucaae MPOU3BOIKY KUBHHE Y edUKACHH]Y,
npoduTadunHujy U OOpKUBMjy HUHAOYCTpHjy. OBe TeXHO/IOTWje Cy LOBene [0
nosehaHe MPOOYKTUBHOCTH, MOOOJbIIAKkA AOOPOOUTH KUBOTUHA M CMameHOT
yTHLaja Ha )KUBOTHY CPENUHY.
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MANAGEMENT OF MODERN TECHNOLOGIES IN POULTRY PRODUCTION
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Abstract:

Modern technologies have revolutionized the poultry production industry,
making it more efficient, profitable, and sustainable. Here are some of the
applications of modern technologies in poultry production:

Automated feeding and watering systems:

Automated feeding and watering systems are becoming increasingly popular in
poultry production, as they provide a number of benefits over traditional feeding
and watering methods. These systems use sensors and automated devices to
provide feed and water to birds, which helps to save time and labor, reduce feed
wastage, and improve bird health. The benefits of using automated feeding and
watering systems in poultry production:

- reduce the need for manual labor, which can be costly and time-consuming.
These systems can be programmed to provide feed and water at specific times,
which frees up time for farm workers to focus on other tasks.

- provide birds with the exact amount of feed they need, reducing the amount of
feed wastage. This not only saves money, but also helps to reduce the
environmental impact of poultry production.

- ensure that birds have access to clean water at all times, which helps to reduce
the risk of disease and dehydration. In addition, automated feeding systems can
be programmed to provide birds with the exact amount of nutrients they need,
which helps to promote healthy growth and development.

- can help to reduce the risk of disease transmission between birds. These systems
are often enclosed, which helps to prevent outside contaminants from entering
the poultry house.

- by providing birds with a consistent supply of feed and water, automated systems
can help to improve bird growth rates and increase productivity.
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Automated feeding and watering systems are an effective way to improve
efficiency, reduce costs, and promote better bird health and productivity in
poultry production.

Climate control systems:

Climate control systems are an important aspect of modern poultry farming, as
they help to regulate temperature, humidity, and air quality inside the poultry
house. These systems use sensors and automated devices to create optimal
environmental conditions for the birds, which helps to improve their health,
welfare, and productivity.

Some of the benefits of using climate control systems in poultry farming:

- help to create a comfortable environment for the birds, which helps to reduce
stress and prevent disease. By regulating temperature and humidity, these
systems can also help to prevent respiratory problems and heat stress, which can
be common in poultry production.

- By creating optimal environmental conditions, climate control systems can help
to improve bird growth rates and increase productivity. This can lead to higher
profits for the farmer.

- can be programmed to operate efficiently, which helps to reduce energy costs.
For example, the system can be set to turn off when the outside temperature is
optimal, or to operate at a lower intensity during periods of low bird activity.

- can help to reduce the risk of disease transmission by maintaining a clean and
healthy environment inside the poultry house. By controlling temperature and
humidity, these systems can also help to prevent the growth of harmful bacteria
and other pathogens.

- can help to reduce the environmental impact of poultry farming by minimizing
energy use and reducing greenhouse gas emissions. This can help to create a more
sustainable and environmentally responsible industry.

Climate control systems are an essential technology in modern poultry farming,
as they help to create a healthy and productive environment for the birds, while
also reducing energy costs and improving environmental sustainability.

Genetic selection in poultry farming

Genetic selection is an important technology used in modern poultry farming to
improve the performance and productivity of birds. This technology involves
selectively breeding birds with desirable traits, such as increased growth rate, feed
efficiency, and disease resistance. By doing so, farmers can produce birds that are
better suited to their specific production systems, resulting in higher profits and
more sustainable operations.

Here are some of the benefits of genetic selection in poultry farming:

- can help to produce birds that grow faster, have better feed conversion rates, and
produce more meat or eggs. This can lead to higher profits for the farmer and a
more efficient use of resources.

- can help to produce birds that are more resistant to diseases, reducing the need
for antibiotics and other medications. This can help to reduce the risk of antibiotic
resistance and improve the health and welfare of the birds.

- By producing birds that are more efficient at converting feed into meat or eggs,
genetic selection can help to reduce the environmental impact of poultry farming.
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This can help to create a more sustainable and environmentally responsible
industry.

- can help to produce birds that are more resilient and less susceptible to stress,
resulting in better animal welfare and reduced mortality rates.

- can be used to produce birds that are better suited to specific production
systems, such as free-range or organic farming. This can help to meet consumer
demand for more sustainable and ethically produced food.

In summary, genetic selection is an important technology in modern poultry
farming, as it helps to improve productivity, disease resistance, environmental
sustainability, animal welfare, and customization to specific production systems.

Vaccines and biosecurity measures in modern poultry farming

Vaccines and biosecurity measures are critical components of modern poultry
farming, as they help to prevent and control the spread of diseases in flocks. By
using vaccines and implementing biosecurity measures, farmers can reduce the
risk of disease outbreaks and minimize the need for antibiotics and other
medications. This leads to healthier birds, higher productivity, and a more
sustainable and ethical industry.

Here are some of the benefits of vaccines and biosecurity measures in modern
poultry farming:

- Vaccines are a powerful tool for preventing and controlling diseases in poultry
flocks. By vaccinating birds against common pathogens, farmers can reduce the
risk of disease outbreaks and minimize the need for antibiotics and other
medications.

- By preventing disease, vaccines can help to reduce the need for antibiotics in
poultry farming. This can help to prevent the development of antibiotic-resistant
bacteria and improve the health and welfare of the birds.

- By preventing and controlling diseases, vaccines and biosecurity measures can
help to improve the health and welfare of the birds. This can result in lower
mortality rates, fewer disease-related health problems, and better overall animal
welfare.

- By preventing diseases and minimizing the need for antibiotics, vaccines and
biosecurity measures can help to improve bird growth rates, feed efficiency, and
egg production. This leads to higher productivity and more profitable operations
for farmers.

- Biosecurity measures such as controlled access to poultry houses, strict
sanitation practices, and the use of personal protective equipment can help to
prevent the introduction and spread of diseases in flocks. This helps to maintain
the health and productivity of the birds and reduce the risk of disease
transmission to other farms.

In summary, vaccines and biosecurity measures are essential technologies in
modern poultry farming, as they help to prevent and control diseases, reduce the
use of antibiotics, improve animal welfare, increase productivity, and enhance
biosecurity.

Precision nutrition in modern poultry farming

Precision nutrition is a cutting-edge technology that is increasingly being used in
modern poultry farming to optimize feed formulations and improve the health
and productivity of birds. This technology involves using data and analytics to
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create customized feed formulations that meet the specific nutritional needs of
individual flocks. By doing so, farmers can improve feed efficiency, reduce waste,
and minimize the environmental impact of their operations.

Here are some of the benefits of precision nutrition in modern poultry farming:

- By customizing feed formulations to meet the specific nutritional needs of each
flock, precision nutrition can help to improve feed efficiency and reduce waste.
This leads to lower feed costs and a more sustainable and profitable industry.

- Precision nutrition can help to improve the health and welfare of birds by
providing them with the precise nutrients they need to maintain optimal health
and growth. This can lead to lower mortality rates, fewer health problems, and
better overall animal welfare.

- Increased productivity: By providing birds with the precise nutrients they need,
precision nutrition can help to improve growth rates, egg production, and meat
quality. This leads to higher productivity and more profitable operations for
farmers.

- By optimizing feed formulations and reducing waste, precision nutrition can
help to reduce the environmental impact of poultry farming. This can help to
create a more sustainable and environmentally responsible industry.

- Precision nutrition can be used to create customized feed formulations that meet
the specific nutritional needs of birds in different production systems, such as
free-range or organic farming. This can help to meet consumer demand for more
sustainable and ethically produced food.

In summary, precision nutrition is an important technology in modern poultry
farming, as it helps to improve feed efficiency, bird health, productivity,
environmental sustainability, and customization to specific production systems.

Data analytics in modern poultry farming

Data analytics is an important technology used in modern poultry farming to
collect, analyze, and interpret large amounts of data in order to make more
informed decisions and optimize production. By using data analytics, farmers can
gain insights into their operations that may not be visible through traditional
observation and management methods. This leads to improved decision-making,
higher productivity, and a more sustainable and profitable industry.

Here are some of the benefits of data analytics in modern poultry farming:

- By collecting and analyzing large amounts of data, farmers can make more
informed decisions about their operations. This can lead to better management
practices, improved productivity, and a more profitable industry.

- Data analytics can help to identify inefficiencies in production processes and
supply chains, allowing farmers to optimize their operations and reduce waste.
This leads to lower costs and a more sustainable industry.

- By monitoring and analyzing data on bird health, behavior, and performance,
farmers can identify potential health problems and take proactive measures to
improve animal welfare. This can lead to lower mortality rates, fewer health
problems, and better overall animal welfare.

- Data analytics can be used to monitor and track disease outbreaks and other
potential threats to poultry flocks. This helps farmers to take proactive measures
to prevent the spread of disease and maintain the health and productivity of their
birds.
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- By monitoring and analyzing data on feed consumption, water usage, and waste
production, farmers can identify opportunities to reduce their environmental
impact and create a more sustainable industry.

In summary, data analytics is an important technology in modern poultry
farming, as it helps farmers to make more informed decisions, increase efficiency,
improve animal welfare, enhance biosecurity, and improve environmental
sustainability.

Conclusion:

Modern technologies have transformed poultry production into a more efficient,
profitable, and sustainable industry. These technologies have led to increased
productivity, improved animal welfare, and reduced environmental impact.
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Abstract

Myxobolus cerebralis is the etiological agent of the as one of the most devastating
diseases (Whirling disease) in salmonids. It belongs to subphylum Myxozoa and
possesses the highest susceptibility to the rainbow trout (Oncorhynchus mykiss).
The parasitic infections in trout are more difficult to diagnose than bacterial and
viral infections due to the lack of specific marker that is why the change in the
levels of certain Acute Phase Proteins (APPs) could possibly be used as a
diagnostic tool for myxobolosis. Some of the APPs are well defined as diagnostic
parameters in veterinary medicine for evaluation of infection and inflammation
whereas in piscine medicine the importance and the function of APPs has not
been fully determined. Furthermore, new research is still needed to develop an
understanding of the diagnostic significance of APPs in fish and the
differentiation of their values in different types of disorders. The present study
evaluated the modulation of ceruloplasmin (Cp) and C-reactive protein (CRP)
following inflammatory stimulus by natural infection of Myxobolus cerebralis in
rainbow trout (Oncorhynchus mykiss).

Keywords: C-reactive protein, ceruloplasmin, Myxobolus cerebralis, rainbow trout

Acknowledgments: This work has been supported by Trakia University, Research Grant
(HIT 4/2021)

54




28. TOOUIILE CABJETOBAKBE IOKTOPA BETEPUHAPCKE MEJUIIMHE PEINIYBJIUKE CPIICKE (FOCHA Y XEPLIETOBHUHA) — 2023
28t Annual Counselling of Doctors of Veterinary Medicine of Republic of Srpska (Bosnia and Hercegovina) — 2023

3HAYAJ HEPYJIOIIZTASBMHHA U II-PEAKTHUBHOTI ITPOTEMHA KAO
MOTI'YRHUX MAPKEPA 3A TUJATHOCTHUKY MUKCOBOJIO3HE HH®EKIIHUJE
Y3POKOBAHE Myxobolus cerebralis KOO KATU®OPHHUICKE ITACTPMKE
(Oncorhynchus mykiss)

MumuTpHHKa 3anpjanoBa’ " Llurnem Ypxy?, Fanun Hukonos®, Anexcannap
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Kparak cagpxaj:

Myxobolus cerebralis je eTHONOLIKYA areHC Kao jeoHe Of Hajpa3opHUjUX OOIecTu
(Bupnunrosa donect- Whirling disease) xox canmonupa. Ilpunaga noppumymy
Muxko3oa (Myxozoa) W mocjemyje HajBehy O0CjeT/BMBOCT Ha Kaau(OPHHUjCKY
nactpMKy (Oncorhynchus mykiss). Ilapa3utcke uH@ekIuje Ko MacCTPMKe Texe ce
IOWjarHOCTUKYjy of OaKkTepujcKMX W BUPYCHUX HH@eknHja 300r HemocTaTka
cnenudUYHOT Mapkepa, na Ou ce MpoMjeHa HHUBOa OfpeheHHX MpOTeruHa aKyTHe
¢ase (AIIIT) moria KOPUCTUTH Ka0 IUjarHOCTUUKH anat 3a MUKcodono3y. Heku on
ATIITI cy nodpo neduHUCAHM KAaO AMjarHOCTUYKU MapaMeTPU Y BETEPUHAPCKO]
MEIULMHU 3a MpoljeHy MH@eKuuje U ynaae, JOK Y MEJULUHU 33 pude 3Hayaj u
¢yukuuja AIlIl Huje y notnyHOCTH yTBpheHa. lllTaBuiue, HOBa UCTpaXKUBamka Cy U
nasee noTpedHa na Ou ce pasBWwiIo pasyMUjeBame NUjarHOCTUYKOr 3Havaja Allll-ay
pudama u pudepeHUWjauMje BUXOBUX BPHjEIHOCTH y PA3IUYUTUM BpCcTama
nopemehaja. OBa cTyauja je mpouujeHuna Mogynauujy uepysnomnasmuHa (1n) u LI-
peaxtuBHOr mpoTenHa (LIPTI) HakoH WH@IAaMaTOPHOT CTUMYJIyca NPUPOLHOM
uHdexirjom Myxobolus cerebralis xon kanudopHHujcke mactpmke (Oncorhynchus
mykiss).

KipyuHe pujeun: l]-peakTHBHHU NMpOTEHH, Lepysomna3mMuH, Myxobolus cerebralis,
Kanu@OopHHjCKa MacTpMKa

3axBannune: OBaj pan je mogpxao YHuBep3uTeT Tpakua, UcTpaxuBauku rpadT (HII
4/2021)
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BFABE3HO03A, EPJINXHUO3A U AHAIIVTA3BMO3A ITACA HA ITIOOPYUJY
HEHTPAJTHHUX OINIIITHUHA BEOTPAJA Y TOKY 2021. TOOUHE
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3nem Jlparana [etkosuh, Betepunapcka amdynanra Petwellness Eva, Hosu beorpan, Cpbuja
* Ber.cren. Bnapumup Tep3ul, Berepunapcka amdynanrta Tep3us [let&Ber, beorpazn,Cpduja
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>nem Bojana Yuajes, Berepunapcka amdynanra Illana, beorpan,Cpduja
* Korespodentni autor: dripavlovic58@gmail.com

Kparak cagpixaj:

Toxkom 2021.ropune mpernenaHa je KpB of 317 maca ca CUMITOMHMA KOjU CY
yKa3WBa/IM Ha IPUCYCTBO Dadesnose, epnuxrose U aHamiasmose. Cymma Ha donect
Cce ToCTaB/hajla Ha OCHOBY KIWHHMUKE CJIMKe W Halasa kprema Rhipicephalus
sanguineus, Dermacentor marginatus u D.rectuculatus. IlujarHO3a epiauxuose u
aHarmasMmo3se ce mocTtaBbana npumeHom IDEXX 4Dx Plus Test u Hama3om
Y3pOUHHKAa y KPBHHMM pasmasvma a 0adesmos3a Hama3oM y3pNYHHUKA Yy KPBHUM
pa3smasuma nepudepHe kpBu OojeHom 1o [uwemcu. KpBHM mnapasutu cy
YCTaHOB/beHU KoZ 81,76 % CyCHeKTHUX >KUBOTHHA. B.canis je ycTaHOB/bEeHa Yy
75.74% a B.gibsoni y 11.85%, epnuxuo3a y 4.11% u anammtasmosa y 3,71%.
babdesuno3sa je noctana Hajuemhe obo/beme naca a KapaKTepulile ra BUCOKA TeJeCHa
TeMIlepaTypa, UKTepyC, XeMaTypHja, HHaleTeHUa ¥ anaTtvja. Yruayha cy moryha
KOJl 1aca CBUX y3pacTa, Maga y BehuHHU ciydajeBa bosecT mpotude akyTHO. OBO
obonewme je 3almUX JELEHHja TOOWHA Yy €KCIaH3Wuju Ha nopapydjy beorpapa.
KnumaTcke mpoMeHe HacTajae y 3aib0j AelleHHjH yThLane Cy Aa OBe HHQeKnuje
13ryde CBOj yobuuajeHu Ce30HCKH KapaKTep Tako /ia ce cpehy TOKOM Iiejie TofnHa
alli UMakK U Ja/be OCTaje HajBeha mpeBaieHlla TOKOM MposehHOT U jecewmer Mmuka
OpojHocTH nonynauyje kpnessa. [IpBu c1y4aj epinxuose naca Ha nogpyyjy beorpana
3abenexeH je TokoM 2002.ropune Epnnxuosa je odosneme naca v jbyIx y3pOKOBAHO
ca Erhrlichia canis w E. ewingi. Uuxybauuja tpaje 1o 20 nana. Odosnewe nmourme
TeMIApaTypoM W XemaTypHjoM Oe3 nujaHose. OcCTasd CHUMITOMH Cy C1adocT,
Kallla/b, OTe’KaHO AUCae, 3aMOp, yrnana mwiyha, KOHCTaHTHA TPO3HULIA, aPTPUTHC,
CaJvBalyja U3 BYIIKE WIN OUYHjy, Jelpecrja v ryduTak TeXuHe. Y XeMaTOIOIKOM
Haja3y KapaKTepUCTHYHA je TPOMOOLMTONEHHja. Y KPBHOM pa3ma3y Y3pPOYHUKE
Ha/lla3UMO Y MOHOLMTHMA. AHamiasMo3Mo3a je Takohe 300HO3a y3pOKOBaHa ca
Anaplasma phagocytophilum w A.platys. Obonewe je y beorpagy npBd HyT
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peructpoBano 2011. Hajuewhu KkIMHMYKM 3HaUW Koju ce mnpumehyjy kop
aHaluIa3Mo3e yKbydyjy 0om y 3rodoBHMa, TpO3HHULY, JIETAPTHjy U aHOPEKCH]Y.
[Tpermenom KpBHE CIHMKE YOUWIM CMO CMamewme Tpombdouuta kop 4 mca, ma
CMaTpamo [ia Ce y TUM CJIydajeBUMa paguio o uHdexkuuju ca A.platis.

Kipyune peun: dabesnosa, epauxro3a, aHamwiasmosa, cH, Kpnesmsd, beorpan
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* Corresponding author: dripavlovic58@gmail.com

Abstract:

During 2021, the blood of 317 dogs with symptoms that indicated the presence of
babesiosis, ehrlichiosis and anaplasmosis was examined. Suspicion of the disease
is established on the basis of the clinical picture and the findings of ticks
Rhipicephalus sanguineus, Dermacentor marginatus and D.recticulatus. The
diagnosis of ehrlichiosis and anaplasmosis was made using the IDEXX 4Dx Plus
Test and the finding of the causative agent in blood smears, and babesiosis by the
finding of the causative agent in blood smears of peripheral blood stained by
Giemsa. Blood parasites were found in 81.76% of suspected animals. B.canis was
found in 75.74% and B.gibsoni in 11.85%, ehrlichiosis in 4.11% and anaplasmosis
in 3.71%. Babesiosis has become the most common disease in dogs and is
characterized by high body temperature, icterus, hematuria, inappetence and
apathy. Deaths are possible in dogs of all ages, although in most cases the disease
is acute. This disease has been expanding in the area of Belgrade for the past
decades. Climatic changes in the last decade have caused these infections to lose
their usual seasonal character, so that they occur throughout the year, but the
highest prevalence remains during the spring and autumn peak of the tick
population. The first case of ehrlichiosis in dogs in the Belgrade area was recorded
in 2002. Ehrlichiosis is a disease of dogs and humans caused by Ehrlichia canis and
E. ewingi. Incubation lasts up to 20 days. The disease begins with temperature and
hematuria without cyanosis. Other symptoms include weakness, cough, shortness
of breath, fatigue, pneumonia, constant fever, arthritis, salivation from the nose
or eyes, depression and weight loss. In the hematological findings,
thrombocytopenia is characteristic. In the blood smear, we find the causative
agents in monocytes. Anaplasmosis is also a zoonosis caused by Anaplasma
phagocytophilum and A.platys. The disease was first registered in Belgrade in 2011.
The most common clinical signs observed in anaplasmosis include joint pain,
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fever, lethargy, and anorexia. By examining the blood count, we observed a
decrease in platelets in 4 dogs, so we are of the opinion that in those cases it was

an infection with A.platys.
Key wordc: babesiosis, ehrlichiosis, anaplasmosis, dogs, ticks, Belgrade
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PAITMOHAJTHA YIIOTPEBA XOPMOHA Y PETIPOOYKIINIHY MJIEYHHUX
KPABA

Munan Maneruh!, Bnagumup Maram!, Cnobomanka Bakawaii!, [Iparan bypcah?,
Iparuma IMaykosuh3, dunun Cnacojesuh?, Benudop Kecuh?

1 ip Munan Manetuh, Banpeguu npodecop, PakynreT BeTEpUHAPCKE MENULIMHE, YHUBEP3UTET y
Beorpapy.
1 mp Bnagumup Marau, Banpesnu npodecop, dakynTeT BeTepuHapCKe MEOULIMHE, YHUBEP3HUTET y
beorpany
1 ip Cnobopanka Bakamal, pefoBHH Ipodecop, dakynTeT BeTeEpUHAPCKE MEOULIMHE, Y HUBEP3HUTET y
beorpany
21BM cneu. IparaH bypcah, noxropaunz, Jenrta arpap Hosu beorpan
3 1BM Jlparuiua ITaykosuh, noktopasz, YcraHosa CTyneHTCKH LeHTap ,beorpan”, beorpan
41BM cnen. ®unun Cnacojesuh, noxropann, An Taxpa, beorpan
5 1BM Benubdop Kecuh, npencenuvk Berepunapcke komope Pemydnuke Cprcke
" KopecnonenTHu aytop: maletic@vet.bg.ac.rs

Kparak cagpxaj:

XOpMOHM M aQHTUOMOTHLM Cy Hajyemrhe KopulIheHW JIEKOBU y PENpPOAYKLUjU
KUBOTHHA. Y Topehemwy ca Apyrum TepamnujcKum HHAUKAUjaMa, XOPMOHH Ce BUILIE
KOpDHUCTe HEro aHTUOMOTHLHU Yy Jedewmy penponykTUBHUX nopemehaja. Odonene
KUBOTHIE Tpeda JIeYNTH KaKO Ca CTaHOBUILUTA JOOPOOUTH KHMBOTHUIA, TAKO U 300T
oIpkaBawka U yHampehewa WUXOBUX NPOU3BOJAHUX pe3yiaTaTa. Ycoex Yy
PenponyKIHju MepH Ce BPJIOo MPeLU3HUM NapaMeTpuma e(pUKaCHOCTH IPOU3BOLHE
Kao IITO Cy WHAEKC OCeMemaBamwa, Oy)XKHMHA CEepBUC Nepuona, mehyrenundeHo
pasnodibe, PENPONYKTMBHH PpEMOHT 3amaTta. [IpuMeHa XOpMOHa 3axTeBa
pauMoOHalaH NPUCTYN KOjU MOApasyMeBa MOCTaB/bake MPELU3HE AHWjarHose U y
CKIafly ca TMM W u3bopa Tepamujckor mpotokosna. Hajuewrhe uHaukanuje 3a
IIPUMEHY XOPMOHA OJHOCE CE HAa TPOTOKOJIE CHHXPOHHU3alHje eCTpyca U OBy1auyje,
Jedyeme MaToNOIIKUX CTama PENpPOAYKTUBHUX OpraHa (LKCTE Ha jajHULIMMA,
€HIOMETPUTHUCH, TUOMEeTpPA, UTH) 38 UHAYLHWjy nopohaja uau nodavaja, OGHOCHO
Kao NOTIIOPHA Tepanyja y Jeyewy MacTUTUCA. Y CIIENTHOCT IPUMEHEHe TEpanyje He
3aBUCH HCK/BYYMBO O] HM3D0opa XOpPMOHCKOr MpoToKosia, Beh W on omurer
30paBCTBEHOI CTaTyca KpaBe, BeHe KOHAULMje, METADOINYKOr CcTaryca, UCXpaHe
amd ¥ amOMjeTaJIHUX yCIoBa (TOTUIOTHH CTpec, NOCTYIHOCT XpaHe W BOJIE,
300XUTHjE€HCKU yCI0BH). XOPMOHCKM IPOTOKOIM KOjU MMajy 3a UWb (PUKCHpame
BpEMEHA OCEMEHmaBama U MOCIENUYHO CMameha MAaHUIYJIaTUBHHUX TPOIIKOBA U
aHTaXKOBame JbYLCTBA, BPJIO Cy OCET/BMBHM Ha NPONYCTE Yy MEHALMEHTy. Y
penpoIykuMju KpaBa Hajueurhe NpUMEHUBAHW XOPMOHHU Cy NPOCTAaIIaHIWHH,
TOHAJOTPOIHU PUIHM3UHT XOPMOH U HErOBH U30MEPH, CUHTETCKU XUNO(HU3aPHU U
eKCTpaxunodusapHy rOHaJOTPOIIMHY, IPOT€CTEPOHCKY MHTPABarvHaaIHU anapaTH
U OKCUTOUMH. CBH HaBeNEHU XOPMOHHU Cy 0e30emHM 3a NMPUMEHY KOJI MJIEYHHX
KpaBa jep HE OCTaB/bajy PE3ULYE y MIIEKY.

KibyuHe peun: Kpase, IPOTOKOJIH, PEPONYKIHja, XOPMOHH

3axBasHULIA: "Paj je moapKaH cpencTBUMa MUHKCTAPCTBA HAyKe, TEXHOIOUIKOT PasBoja
v uHoBauuja Penybnuke Cpduje (Yrosop 6poj 451-03-47/2023-01/200143).
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Lecture by invitation

RATIONAL USE OF HORMONES IN DAIRY COWS REPRODUCTION

Milan Maleti¢!, Vladimir Magas', Slobodanka Vakanjac!, Dragan Bursac?,
DragiSa Paukovi¢?, Filip Spasojevic¢?, Velibor Kesi¢?

1 PhD Milan Maleti¢, associate professor, Faculty of veterinary medicine University of
Belgrade
1 PhD Vladimir Magas, associate professor, Faculty of veterinary medicine University of
Belgrade
1 PhD Slobodanka Vakanjac, full professor, Faculty of veterinary medicine University of
Belgrade
2DVM spec. Dragan Bursa¢, PhD student, Delta agrar Novi Beograd
3DVM Dragis$a Paukovi¢, PhD student, Institution Student center "Belgrade", Belgrade
4DVM spec. Filip Spasojevi¢, PhD student, Al Dahra, Belgrade
5 DVM Velibor Kesi¢, president of Veterinary chamber of Republic of Srpska
* Corresponding author: maletic@vet.bg.ac.rs

Abstract:

Hormones and antibiotics are the most commonly used drugs in animal
reproduction. Compared to other therapeutic indications, hormones are used
more than antibiotics in the treatment of reproductive disorders. Diseased
animals should be treated both from the point of view of animal welfare and to
maintain and improve their production results. Success in reproduction is
measured by very precise parameters of production efficiency, such as the
insemination index, the length of the service period, the intercalving period, and
the reproductive overhaul of the herd. The use of hormones requires a rational
approach, which implies the establishment of a precise diagnosis and, accordingly,
the selection of a therapeutic protocol. The most common indications for the use
of hormones refer to estrus and ovulation synchronization protocols, the
treatment of pathological conditions of the reproductive organs (ovarian cysts,
endometritis, pyometra, etc.) for the induction of childbirth or abortion, that is,
as supportive therapy in the treatment of mastitis. The success of the applied
therapy does not depend exclusively on the choice of hormonal protocol, but also
on the general health status of the cow, its condition, metabolic status, nutrition,
and environmental conditions (heat stress, availability of food and water, animal
hygiene conditions). Hormonal protocols, which aim to fix the time of
insemination and consequently reduce manipulative costs and human resources,
are very sensitive to management failures. In cow reproduction, the most
commonly used hormones are prostaglandins, gonadotropic releasing hormone
and its isomers, synthetic pituitary and extrahypophyseal gonadotropins,
progesterone intravaginal devices and oxytocin. All the mentioned hormones are
safe for use in dairy cows because they do not leave residues in the milk.

Key words: cows, protocols, reproduction, hormones

Acknowledgments: The study was supported by the Ministry of Science, Technological
Development and Inovation of the Republic of Serbia (Contract number 451-03-47/2023-
01/200143).
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[TpenaBame 10 MO3UBY

3HAYAJ AHAJIN3E METABO/THYKOTI ITPO®HUJIA Y KOHTPOJIU 30PABJ/bA
H OJPXHUBOJ ITPOU3BOOHHU HA TOBEJAPCKHUM ®PAPMAMA

Cperen Henuh', Ban Byjanau?, Paguma Ilponanosuh?, JoBan bojkoBcku?, CBeTta
Apcuh®, Jyman bourwaxkosuh®, Jbybomup JoBanosuh’, lanujena Kuposcku®

1 op Cperen Henuh, nouenrt, Karegpa 3a fonectu nankapa, ®akynter BeTepuHapcke
menunvHe, YHuBep3uTetr y beorpany, Cpduja
2 cneun. gp. BeT. CBera Apcuh, acucrent, Karenpa 3a 6onectu nankapa, PakynreT
BeTepUHApCKe MenuiinHe, YHuBep3uTeT y beorpany, Cpduja
3 np HUBaH ByjHau, penosuu npodecop, Karenpa 3a bonectu nankapa, ®akynrer
BeTepUHApPCKe MenuiinHe, YHuBep3uTeT y beorpany, Cpduja
4 np Papuuia [Tpopanosuh, Banpenuu npodecop, Katenpa 3a donectu nankapa, ®axynrer
BeTepUHApPCKe MenuiinHe, YHuBep3uTeT y beorpany, Cpduja
5 np JoBaH bojkoBcku, pegoBHH podecop, Karenpa 3a bonectu nankapa, Pakynarer
BeTepHHApPCKe MenuiinHe, YHuBep3uTeT y beorpany, Cpduja
6 np. Bet.ymaH bommwakosuh, acucrent, Katenpa 3a gpusuonoryjy u duoxemujy,
daxynTer BeTepuHapcke Megulvne, YHuBep3uTer y beorpany, Cpduja
7 np Jbydomup JoBanosuh, nouenr, Karenpa 3a ¢pusuonorujy u duoxemujy, daxynret
BeTepHHApPCKe MenuiinHe, YHuBep3uTeT y beorpany, Cpduja
8 np Manujena Kuposcku, penosHu npodecop, Katenpa 3a gpusuonoryjy u duoxemujy,
daxynTer BeTepuHapcke Megunvne, YHuBep3uTer y beorpany, Cpduja
* sreten.nedic@vet.bg.ac.rs

Kparak cagpixaj

AHanu3a MeTabonuukor mnpodwia mpeactaBmba ofgpehuBawme HHUOXEMMjCKUX
napaMerapa KpBH 3HauajHUX 3a MPOLEHY 30PaBCTBEHOT CTaTyca U MPOU3BOIHUX
nepdopMaHCH KOJ BHUCOKO-MJIeYHUX KpaBa. [locedaH 3Havaj aHanuse
MeTadonuykor mnpoduiaa oriefa Ce y TMPOLEHHM HCKOPUCTUBOCTH XPaH/BUBHUX
MaTepHja 0dpoka Kof KpaBa y Pa3TuIUTUM (azama MPOU3BOJIHO PEITPOTYKTHBHOT
UUKIyCa, OBHOCHO O HHUXOBOM EHEPreTCKOM, MPOTeHMHCKOM W MHUHEPATHOM
crarycy. [lopen Tora, aHanusa MeTadonuukor mnpodwuna omoryhaBa Ham
IIPaBOBPEMEHO OTKPUBAKE CYNKIMHUYKUX U KIMHUYKUX [TOCTIIAPTATTHUX 000/bemha
KOja Cy MOBe3aHa Ca JIaKTalljOM U PEenpoAyKLUjoM, LITO MPeNCcTaBba MPUOPUTET
Ha CaBpeMeHUM (papMama BUCOKO-MJIEYHUX KPaBa, jep TU (aKTOPH 3HAUajHO YTUUY
Ha PEeHTadWIHOCT MPOU3BOAKE. Y PYTHHCKOj aHA/JIM3U MeTaboMU4YKor npoduna y
CTaguMa BHCOKO-MJIEUHHUX KpaBa oppelyjy ce KOHLeHTpauuje TIIIyKo3e,
OetaxugpokcudyrepHe kucenuHe (bXb), ykynHuXx mnporedHa, andymuHa,
Kanuujyma, pocdopa, ypee, ykynHor dunupydrHa, TpUIIMLepra Kao U aKkTUBHOCT
eH3MMa jeTpe acnapraT-aMuHoTpancdepase (ACT) u rama-riyTamuntpancdepase
(ITT). bpoj mapamerapa MeTadonuukor mpodusaa 3aBUCH Of €THOJIOTHje U
naToresHese odomema Ha (apmMu Koja MOTy f[a Ce UCI0/baBajy Y KIMHUUYKO]j H
CYNKIMHUYKOj popmu. Takohe, onpehrBawme napamerapa meTaboanykor npoduia
Tpeda fa ce odaBu y cBUM (pa3ama MPOU3BOAHO-PENPOAYKTUBHOT LIUKIyCa KpaBa,
3acylleme, MyepnepyujyM 1 JIakTalvja, Kao ¥ J1a ce 00yxBaTH penpe3eHTaTuBaH dpoj
KUBOTHHA Ha (apmu. 3Hayaj aHanu3e MeTabonuykor mpodusiaa Ha BUCOKO-
MIeyHUM (apMama oryiefia Ce y BheroBoj MpegHOCTH Hafl OCTaIUM JUjaTHOCTUYKUM
npoueaypama y carjieiaBamby U OTKpHBaby Kako 30PaBCTBEHUX Mpodiema, Tako U
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IPOLIEHN CHadAEBEHOCTH M UCKOPUCTUBOCTH XPaH/BUBUX MaTepHja u3 odpoka. Ha
Taj HayuH, omoryhaBa ce npeBeHUIHja Kao MW OnaroBpemeHa Tepamnuja
MeTabONMMYKKX U IPYTUX 30pPaBCTBEHUX IpodieMa KOJ BUCOKOM-MIIEYHUX KpPaBa,
YUME Ce OAp’KaBa 3[paBjbe CTala Ha BUCOKOM HHMBOYy. Ha OCHOBY cBera HaBeJE€HOT
MOXE Ce 3aK/byYWUTH [ja aHa/h3a MeTadOIUYKOr Mpoduia JUPEKTHO AONPUHOCH
OJIpKUBOj (hapMCKOj MPOW3BOIHU, UYHjHU je TJIAaBHU aCIeKT OuyyBamke 3/paBiba
JKUBOTHIbA U MUHUMAaJIaH HETaTUBAH YTULA] HA KUBOTHY CPELHHY.

KibyuHe peun: BUCOKO-MJIeuHe KpaBe, MeTadoMUuKku mpoduil, KOHTPOJIA 3IpaBiba

3axsanuuua: Pap je nogp:xan on ctpane ®onpa 3a Hayky Penybnuke Cpduje, Opoj npojexTa
7750295, "Mitigation of methane production from dairy cattle farm by nutritive
modulation of cow s metabolism-MitiMetCattle"
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THE IMPORTANCE OF METABOLIC PROFILE ANALYSIS FOR HEALTH
CONTROL AND SUSTAINABLE PRODUCTION IN CATTLE FARMS

Sreten Nedi¢", Ivan Vujanac?, Radi$a Prodanovi¢3, Jovan Bojkovski4, Sveta
Arsi¢®, DuSan Bos$njakovic®, Ljubomir Jovanovi¢?, Danijela Kirovski?
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Biochemistry, Faculty of Veterinary Medicine, University of Belgrade, Serbia
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Biochemistry, Faculty of Veterinary Medicine, University of Belgrade, Serbia
8 dr Danijela Kirovski, Full professor, Department for Physiology and Biochemistry,
Faculty of Veterinary Medicine, University of Belgrade, Serbia
* sreten.nedic@vet.bg.ac.rs

Abstract

Metabolic profile analysis represents the determination of blood biochemical
parameters important for the assessment of health status and production
performance of high-yielding dairy cows. The particular importance of metabolic
profile analysis is reflected in the evaluation of feed nutrient utilization in cows
at different stages of the production and reproduction cycle, i.e. their energy,
protein and mineral status. In addition, metabolic profile analysis allows timely
detection of subclinical and clinical postpartum diseases related to lactation and
reproduction, which is of primary importance in modern dairy farms, as these
factors significantly affect the profitability of production. Routine analysis of the
metabolic profile in herds of high-yielding dairy cows includes determination of
concentrations of glucose, beta-hydroxybutyric acid (BHB), total proteins,
albumin, calcium, phosphorus, urea, total bilirubin, triglycerides, and activity of
the liver enzymes aspartate aminotransferase (AST) and gamma-
glutamyltransferase (GGT). The number of parameters of the metabolic profile
depends on the etiology and pathogenesis of the diseases in the farm, which can
manifest themselves in clinical and subclinical forms. In addition, the
determination of the parameters of the metabolic profile should be carried out at
all stages of the production and reproductive cycle of cows, in the dry period, in
the postpartum period and in lactation, and should include a representative
number of animals on the farm. The importance of metabolic profile analysis in
high-yield dairy farms is demonstrated by its advantage over other diagnostic
techniques in assessing and detecting health problems and in evaluating the
intake and utilization of nutrients from meals. In this way, it is possible to prevent
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metabolic and other health problems in high-yielding cows and treat them in a
timely manner, thus maintaining the health of the herd at a high level. From all
this, it can be concluded that metabolic profile analysis directly contributes to
sustainable agricultural production, the most important aspect of which is the
preservation of animal health and the minimization of negative impacts on the
environment.

Keywords: high yielding cows, metabolic profile, health control

Acknowledgments: The work was supported by the Science Fund of the Republic of Serbia,
project number 7750295, "Mitigation of methane production from dairy cattle farm by
nutritional modulation of cow s metabolism-MitiMetCattle"
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OSJETLJIVOST BAKTERIJSKIH SOJEVA IZOLOVANIH U SLUCAJEVIMA
MASTITISA KRAVA NA ANTIBIOTIKE I ETERICNA ULJA

Sajma Huremovi¢'*

1 Sajma Huremovi¢, Magistar primijenjene mikrobiologije, specijalista veterinarske
medicine, direktor, Javna Ustanova Veterinarski zavod Tuzlanskog kantona, Tuzla,
Bosna i Hercegovina,

* e-adresa autora: sajma.huremovic@vetzavodtk.ba

Kratak sadrzaj:

Mastitis je upalna reakcija vimena kod krava koju uzrokuju mikroorganizmi,
hemijske ili mehanicke povrede. Bakterijski mastitis uzrokuje nekoliko vrsta
bakterija. Navedeni patogeni spadaju u dvije glavne grupe: kontagiozni mastitisi
uzrokovani bakterijskim vrstama Staphylococcus aureus, Streptococcus agalactiae,
Streptococcus  dysgalactiae, Mycoplasma bovis i ubikvitarne bakterije E. coli,
Pseudomonas aeruginosa, Proteus spp. Trenutno se umjesto upotrebe antibiotika
traze nove strategije za smanjenje ovog klinickog zdravstvenog problema. Osnovni
cilj istrazivanja ovog magistarskog rada je utvrdivanje osjetljivosti bakterijskih
sojeva uzrocnika mastitisa na antibiotike i etericna ulja origana (Origanum
compactum, Origanum majorana) i timijana (Thymus serpyllum). U istraZivanju su
se koristili uzorci sekreta vimena muznih krava sa podruc¢ja Kalesije i Gradacca
dobiveni masinskim i ru¢nim na¢inom. Analizirali su se uzorci 200 mlije¢nih grla
sa razli¢itim periodima laktacije i starosti.

Klju¢ne rijeci: mastitis, patogeni, antibiotici, eteri¢na ulja.
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SENSITIVITY OF BACTERIAL STRAINS ISOLATED IN CASES OF COW
MASTITIS TO ANTIBIOTICS AND ESSENTIAL OILS

Sajma Huremovi¢'*

1 Sajma Huremovi¢, Master of Applied Microbiology, specialist in veterinary medicine,
director, Public Institution Veterinary Institute of Tuzla Canton, Tuzla, Bosnia and
Herzegovina,

* author's e-mail address: sajma.huremovic@vetzavodtk.ba

Abstract:

Mastitis is an inflammatory reaction of the udder in cows caused by
microorganisms, chemical or mechanical injuries. Bacterial mastitis is caused by
several types of bacteria. These pathogens fall into two main groups: contagious
mastitis caused by bacterial species Staph. aureus, S. agalactiae, S. dysgalactiae,
Mycoplasma bovis and ubiquitous bacteria E. coli, Pseudomonas aeruginosa, Proteus
spp. Currently, instead of using antibiotics, new strategies are being sought to
reduce this clinical health problem.The main goal of this master's thesis is to
determine the susceptibility of bacterial strains to antibiotics and essential oils of
Origanum compactum, Origanum majorana and Thymus serpyllum. The research
used udder samples of dairy cows from the regions Kalesija and Gradacac obtained
by mechanically and manually milking. Samples of 200 dairy cows with different
periods of lactation and age were analyzed.

Key words: mastitis, pathogens, antibiotics, essential oils.
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POTA BUPYCHA JUJAPEJA TEJIAQH ITPE U ITOCJIE BAKIOHUHAIIHNJE -
HCKYCTBO
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BetepuHapcTBo Cpduje, beorpam, Cpbuja

2 np BeT. Mapko Huxonuh, capagauk 3a Mmukpoduonoryjy, CnenujanucTuyka

BeTepuHapcKa tabopatopwHja, [Togropuna, Lipaa 'opa
1 op cuu. BeT. Men. Mapuja IlaBnosuh, Hayunu capagHuk, Hayunu uHCTHTYT 3a
BetepuHapcTBo Cpduje, beorpam, Cpbuja
1 1p cuu. BeT. Me. Hemama Jesgumuposuh, HayyHu capafHuk, HayyHu HHCTUTYT 3a
BetepuHapcTBo Cpduje, beorpam, Cpbuja
1op BeT. 3opaHa 3yposal CanmyHuuh, ucrpaxupay capagHuk, HayyHu HHCTUTYT 3a
BetepuHapcTBo Cpduje, beorpam, Cpbuja
3snpod. np JoBaH bojkoBcky, pegoBHU podecop, Karenpa 3a bonectu nankapa, ®akynrer
BeTepuHapcke menuuuHe, beorpan, Cpduja
‘e-mail koHTaKT ocode: milan.ninkovic1992@gmail.com

Kparak cagpxaj:

Ilujapeje koI HOBOPOH)EHMUX Telafu CTBApajy Benuke npobneme cTBapajyhu Benuke
eKOHOMCKe Iybutke. Bupycuu y3pounmnnu nujapeja Kopona u Pora BUpycC y IpBUm
NaHMMa KHMBOTA JOBOJE N0 TEUIKUX JUjapeja Koje ce MOTYy 3aBpIIMTH yruHyhem
tenanu. Bupycu Pora m KopoHa oTBapajy BpaTa 3a CeKymapHe OaKTepujcke
Y3pOUHHKE KOMIUTUKYjyhy KJIWHHWYKY CIHKY AUjapeje. Y OBOM papny je NMpHKasaH
C1ly4yaj [ujapeja Kop Tenagu NIpOy3pOKOBaHM Pora BUpycMMa MW pesyirar
BaKUWHAaUWje HAaKOH ciay4aja. ®apmu 22 xpaBe, CUMEHTAJICKE pace TOKOM Jyna
2022. ropuHe 3abenexeHa cy yruayha kon 3 TeneTa, cTapocTu of 5 1o 12 naHa,
[Topen mpumemeHe ajeKkBaTHe Tepamnuje, Tenan cy Op3o yrumasana. KnmHuuka
CMKa Kopj oDonenux Tenaju je Ouma akyTHOr TOKa, HU3pasUTHUM MpOdy3HUM
cagprkajeM, ca MPUCYTHOM AexXunpaTanujoM, anatujom. [lopen tora, kao 3HadajaH
npenyucnonupajyhm ¢axkrop HacTaHka Jujapeja jecTe W TOIUIOTHH CTpeC, Ihe Cy

IHEeBHe TeMmmepaType ce kpetane U A0 40 °C. 3a AUjarHOCTUYKO UCTIUTUBAKE Y3€TH
Cy pexranHu OpuceBu opn obonenux Ttenagu. Ilpucycrtso Pota Bupyca y
ucnutyjyhum dpucesuma norspheno je PCR metomom. 30or npucytHor npodiema
Ha (¢apMH HM3BpLIEHA je BaKUWHAlLMje CBUX TPaBUAHHUX KpaBa y mepuopy 4-12
HeJeba Mpe OYEKHWBAHOT TEPMUHA TEJbekha KOMEPLWjaTIHO JOCTYITHOM BaKIIMHOM.
[l[ppmeHOM BakLWHaNUWje KpaBa Yy MNeEpUOLy 3acyliewma 4-12 Hepeme 1pe
OUYEKUBAHOI Tebewa NpoTuB KopoHa ¥ Pora BUpyca IOCTHXE Ce€ afieKBaTHA
NaCUBHA 3alUTUTa KOJA HOBOpOheHMX Tenagu. Pe3ynTratv BakUWHALUje BHUCOKO
CTEOHHUX KpaBa oryiefja Kpo3 CMawmemne MojaBe Jujapeja, CMawmemwe cTomne yrunyha,
CMamewme TPOIIKOBA JIEYEHA, KAa0 M CMameHe ynorpede aHTUOMOTHKA Kao
HajBa)KHUjEr 3a/aTka y CllpevyaBama Ja/ber pacTa aHTUMHUKpPOOHE pe3ucTeHuyje.
HajBa)kHHjU 3aK/by4yak U3 OBOT CTy4yaja je [a 0jaBe HOBUX CiIy4yajeBa Jujapeja Huje
3aDenexeHo, 3Ha4ajHO je CMameHa ynorpeda aHTUOMOTHKA KOJ, TEJIaAH KOjU TOTHYY
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0J BAKLJUHUCAHUX KPaBa, U y KaCHUjUM (daszama OAroja Taksa Teaaf Cy MHOTO Mame
VMaJly 30paBCTBEHUX ITpodiema.
KipyuHe peun: poTa BUpYC, KOPOHA BUPYC, Tesal, BaKMHaLMja,

3axBannuna: Paj je nogpxaH cpencTBUMa MUHMCTapCTBa MPOCBeTe, HAYKe, U
TexHoJouKor passoja Penybnuke Cpduje (Yrosop 6poj 451-03-47/2023-01/200030).
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ROTAVIRUSES DIARRHEA IN CALVES BEFORE AND AFTER
VACCINATION — EXPERIENCE

Milan Ninkovi¢!, Nemanja Zdravkovi¢!, Marko Nikoli¢?, Marija Pavlovi¢!?,
Nemanja Jezdimirovi¢!, Zorana Zurovac Sapundzi¢!, Jovan Bojkovski3
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2DVM Marko Nikoli¢, associate for microbiology, Diagnostic Veterinary Laboratory,
Podgorica, Montenegro
1PhD Marija Pavlovi¢, research associate, Serbian Institute of Veterinary Science,
Belgrade, Serbia
1 PhD Nemanja Jezdimirovi¢, research associate, Serbian Institute of Veterinary Science,
Belgrade, Serbia
1t DVM Zorana Zurovac Sapundzi¢, research assistant, Serbian Institute of Veterinary
Science, Belgrade, Serbia
3 PhD Jovan Bojkovski, full professor, Department of Ruminants and Swine diseases,
Faculty of Veterinary Medicine, University of Belgrade, Serbia
‘e-mail: milan.ninkovic1992@gmail.com
Abstract:
Diarrhea in newborn calves creates major problems, creating major economic losses.
Viral causes of diarrhea Corona and Rota virus in the first days of life lead to severe
diarrhea that can end in the death of calves. Rota and Corona viruses open the door
for secondary bacterial agents, complicating the clinical picture of diarrhea. This
paper presents a case of diarrhea in calves caused by Rota viruses and the result of
vaccination after the case. On the farm of 20 cows, the Simmental breed, in July 2022,
the deaths of 3 calves, aged from 5 to 12 days, were recorded. Despite the applied
adequate therapy, the calves died quickly. The clinical picture in the affected calves
was acute, with marked profuse content, with dehydration and apathy present. In
addition, as a significant predisposing factor for the occurrence of diarrhea is heat

stress, where daily temperatures ranged up to 40 °C. Rectal swabs from sick calves
were taken for diagnostic testing. The presence of Rotavirus in the test swabs was
confirmed by the PCR method. Due to the current problem on the farm, all pregnant
cows were vaccinated in the period 4-12 weeks before the expected calving date with
a commercially available vaccine. Vaccination of cows during the drying period 4-12
weeks before the expected calving against Corona and Rotavirus achieves adequate
passive immune protection in newborn calves. The results of vaccination of highly
pregnant cows are reflected in the reduction of diarrhea, the reduction of death rates,
the reduction of treatment costs, as well as the reduced use of antibiotics is the most
important task in preventing the further growth of antimicrobial resistance. The most
important conclusion from this case is that no new cases of diarrhea were recorded,
the use of antibiotics in calves from vaccinated cows was significantly reduced, and in
the later stages of rearing such calves had much fewer health problems.

Keywords: rotavirus, coronavirus, calves, vaccination,

Acknowledgment: The work was supported by funds from the Ministry of Education,
Science and Technological Development of the Republic of Serbia (Contract number 451-
03-47/2023-01/200030).
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IMTATOT'EHE3A TAMHUHHUTHCA M/IEYHHUX KPABA

JoBaH bojkoscku'!, Cperen Hepuh!, CBeta Apcuh!, Ban Byjanau', Paguma
[Tpomanosuh', Anekcangpa Mutposuh', lejan byrapcku?, Hukonaoc K.
[Manoycuc?, EMmanoywmn Kanautsakuc?, Munan Huakosuh*

1np JoBaH bojkoBcky, penosuu nmpodecop, YHusep3uret y beorpany ®axynrer
BeTepuHapcKke MmenuiinHe, Katenpa 3a donectu nanaxkapa, beorpan, Cpouja
2 np Cperen Henuh, nouent, YHusep3uret y beorpany ®axynTer BerepuHapcke
menunune, Karenpa 3a donectn namakapa, beorpan, Cpduja
3 Csera Apcuh IBM, YuusepsureT y beorpany ®akynreT BeTepuHapcke MefULIUHE,
Karenpa 3a donectn nankapa, beorpaa, Cpduja
4 [Ip Weax Byjanau, penosuu npodecop, YHuBepsutetr y beorpagy ®akynrer
BeTepuHapcke MmenuiinHe, Katenpa 3a donectu nanakapa, beorpan, Cpduja
5 Ip Papuiua ITponanosuh, Banpenuu npodecop, YuusepsureT y beorpany ®axynrer
BeTepuHapcke MmenuiinHe, Katenpa 3a donectu nanakapa, beorpan, Cpduja
6 IBM Anexcangpa Mutposuh, acucrent, YuusepsureT y beorpany ®akynret
BeTepuHapcke MmenuiinHe, Katenpa 3a donectu nanakapa, beorpan, Cpduja
7 Ip [ejan Byrapcku, BOIIW Hay4YHU capagHUK, HayuyHu HUCTUTYT 3a BeTepuHapcTBo HoBu
Cag, Pymenauxu nyt 20, Hosu Cagn, Cpduja
8 Ip Hukomnaoc K. ITanoycuc, penosuu npodecop, akynaTer BeTepuHapcke MeJULIMHE,
Apucrortenos Yuusepsurert, ConyH, ['puka
9 Ip EMmanoyun Kanaut3akuc, BaHpenHu npodecop, PakynteT BeTepuHapcke MegUuLIuHe,
Apucrortenos Yausepsurert, ConyH, ['puka
10 IBM Munad Hunkosuh, uctpaxusad, Hayunu uHCTUTYT 3a BeTepuHapcTo Cpduuje,
E-maun: bojkovski@vet.bg.ac.rs

Kparak cagpxaj:

XpOMOCT je HajpaHHjH, aad W HAJjBAKHUJU KIUHUYKA CHUMIOTOM 000JbeHma
akponogujyma roseza. Ilpema nurepatypuum nogauuma y 90 % ciydajeBa y3pok
XPOMOCTH je JTOKaJIM30BaH y nanuuma, a y 10 % ciydajeBaje y ApyrumM aHaTOMCKUM
nenoBuMa exkctpeMmuTeTa. [latosomky mpoilec je y 88 % ciydajeBa UCIO/bEH HA
3aIlBbUM EKCTPEMHUTETHMA. JIaMHUHHUTHC TMIpeAcTaBba aCEeNTHUYHO 3ala/bere
KopHjyMa mnanaka. Kao yspouu HacTaHka OBOI 000/beHma NOPEN MEXaHWUYKOT
npeontepehema mnamaka HaBOAe Ce W TOKCMYHM y3pouu. [ly)ke IaBame J1aKo
CBap/bUBE KOHIIEHTPOBAHE XpaHe, CTBApame auuio3e y Oypary, Haria NMpoMeHa
XpaHe, NOCEDHO UCXpaHa 3€JIEHUM jeUMOM, OBCEM, CBEXKE MOKOLIEHHM MIIATUM
JeryMHHO3aMa M HCXpaHa IUIECHUBOM XpaHOM, MOIy [OBeCTH [0 II0jaBe
JTaMUHUTHUCA. JIAMUHHUTHC je 4eCTO pe3ynTaT yTUuliaja BEJIUKOr Opoja YMHHOLA, Kao
IITO Cy MeTaboNMYKX W JurecTUBHU nopemehaju, mopohaj cTpec, MacTUTHC,
METPUTUC, AUCIOKAMja CUPHILTA, JIOKULITE O€3 WIM ca BPJIO Maja0 MPOCTHPKE,
HEMOTyhHOCT KpeTamwa, MPErojeHoCT U JIOI MeHaMEeHT ucxpaHe. OBpok koju
DIOBOOY IO allWA03€, JOBOIH U 10 JIAMHUHHTHCA, BPJIO j€ TeXaK 3a KOPEKLHjy Kaja ce
Hajsehy mpoueHaT XpaHWBa y OOPOKY CacTOjU OJf YIJbeHO XUIPAaTHUX MaTepHja.
Cmarpa ce J1a Ba30akTHUBHE MaTepHje (XUCTaMHH) KOje ya3e y KPBOTOK 13 Dypara
noBofie 1o omrtehema kopujyMa namaka. Metabonmnuuku nopemehaj HacTaje ycien
Huckor pH cangprkaja 6ypara v 1aHuaHO [o1asy 10 naTodU3noI0IKUX opemehaja
KOjU Ha Kpajy pe3ylaTupajy HCXeMHjOM KOpHjyMa Iamaka W KIWHUYKH
MaHU(ECTHUM JIAMUHUTUCOM (0JJ1aramem Hory 300r Dosa, a HOHeKaz U TPUHYAHOT
nexama). Bepyje ce na ocuM XHWCTaMHWHA U DAKTEPHjCKM €HOOTOKCHUHH, MJIEYHA
KUCEJIMHA W JApyre OWOJIOIIKM aKTUBHE MaTepHje MONPHUHOCE HACTAaHKY OBOT
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odomewa. [IprmMeHa OCHOBHHMX TNpPUHLMNA MCXpPaHE MY3HUX KpaBa MOTry
NpPEeBEHUPATH M0jaBy JaMUHUTHCA CAMUM TUM U T0jaBy €KOHOMCKHX ryDuTaka
yciiel XpOMOCTH.

Kipyunepeus: MieyHe KpaBe, IaMUHUTHUC, [TaTOreHesa

3axBanHuna: Pax je mogp)kaH cpencTBUMa MUHHCTApCTBA HayKe, TEXHOIOUIKOT Pa3Boja
uHoBauyja Penybnuke Cpbuje (Yrosop 6poj 451-03-47/2023-01/200143).
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PATHOGENISIS OF LAMINITS IN DAIRY COWS

Jovan Bojkovski!, Sreten Nedi¢?, Sveta Arsic¢3, Ivan Vujanac?, RadiSa
Prodanovic¢®, Aleksandra Mitrovi¢é, Dejan Bugarski’, Nikolaos K. Panousis8,
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10 DVM Milan Ninkovi¢, researcher, Scintific veterinary institute Serbia, Belgrade, Serbia

bojkovski@vet.bg.ac.rs

Abstract:

Lameness is the earliest, but also the most important clinical symptom of
acropodium disease in cattle. According to literature data, in 90% of cases the
cause of lameness is localized in the ankles, and in 10% of cases it is in other
anatomical parts of the extremities. In 88% of cases, the pathological process is
manifested in the hind limbs. Laminitis is an aseptic inflammation of the corium
of toe. In addition to mechanical overloading of the toe, toxic causes are cited as
the causes of this disease. Prolonged administration of easily digestible
concentrated food, creation of acidosis in the rumen, sudden change of food,
especially feeding on green barley, oats, freshly cut young legumes and feeding on
moldy food, can lead to the appearance of laminitis. Laminitis is often the result
of the influence of a large number of factors, such as metabolic and digestive
disorders, childbirth stress, mastitis, metritis, dislocation of the abomazus, bed
without or with very little mat, inability to move, obesity and poor nutrition
management. A meal that leads to acidosis also leads to laminitis, it is very
difficult to correct when the largest percentage of nutrients in the meal consists
of carbohydrates. It is believed that vasoactive substances (histamine) entering
the bloodstream from the rumen lead to damage to the corium of the papilla. The
metabolic disorder is caused by the low pH content of the rumen and leads to
pathophysiological disorders in a chain, which ultimately result in ischemia of the
corium of the toe and clinically manifest laminitis (postponement of the legs due
to pain, and sometimes forced lying down). It is believed that, in addition to
histamine, bacterial endotoxins, lactic acid and others biologically active
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substances contribute to the development of this disease. The application of the
basic principles of feeding dairy cows can prevent the occurrence of laminitis and
thus the occurrence of economic losses due to lameness

Key words dairy cows, laminitis, pathogene

Acknowledgement: The study was supported by the Ministry of Science, Technological
Development and Innovation of the Republic of Serbia (Contract number 451-03-
47/2023-01/200143).
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[TpenaBame 10 MO3UBY

ULOGA DOKTORA VETERINARSKE MEDICINE U UPRAVLJANJU
ZDRAVLJEM I REPRODUKCIJOM NA MODERNOJ SVINJARSKOJ FARMI

Dragan Ristevski'*, Snezana Ristevski’, Zoran Spori¢®, Stojan Nikoli¢*,
Milan Maleti¢®

1 DVM spec. Dragan Ristevski, Direktor svinjarstva, A.D. Napredak Stara Pazova, Farma
Svinja Petrovi¢ Sala$, Stara Pazova, Srbija
2 DVM Snezana Ristevski, Delta agrar, Novi Beograd, Srbija
3 DVM Zoran Spori¢, Delta agrar, Novi Beograd, Srbija
4 Dipl. inZ. stocarstva Stojan Nikoli¢, Delta agrar, Novi Beograd, Srbija
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* Korespodentni autor: E-mail: dragan.ristevski@deltaagrar.rs

Kratak sadrzaj:

Kada kazemo uloga doktora veterinarske medicine na svinjarskoj farmi, pomisli
se na leCenje svinja i preventive. Uloga doktora veterinarske medicine nije samo
ta vec je viSestruka i mnogo sloZenija od lecenja i vakcinacije svinja. Doktor
veterinarske medicine na svinjarskoj farmi je odgovoran za:

- zdravstveno stanje Zivotinja

- reprodukciju Zivotinja

- propisivanje i primenu biosigurnosnih mera i procedura

- organizovanje rada veterinarskih tehnicara (delegira zadatke, definie ciljeve,
prati rezultate rada, motiviSe zaposlene, u¢i zaposlene radu i usavrSava
njihovo znanje)

- kontrolu ispravnosti sto¢ne hrane

- sprovodenje obavezne vakcinacije i mera za suzbijanje zaraznih bolesti

- za utroSak veterinarskih lekova, ekonomic¢nost lecenja, blagovremenu
nabavku lekova, instrumenata i sredstava za preventivne mere

- obezbedenje uslova rada za svoje zaposlene i njihovu bezbednost na radu
- zdravstvenu ispravnost prodatih svinja (tovljenika, prasadi)
- svakodnevno edukovanje i usavrsavanje u struci.

Svaka farma svinja treba da ima protokole i programe koji su regulisani i kojih se
zaposleni pridrzavaju i koriste u radu.

Program terapiranja i program vakcinacije propisuje veterinar i veterinarski
tehnicari ga svakodnevno koriste u radu.

Program terapiranja u sebi sadrZi i program preventive. U njemu je za svaku
kategoriju svinja propisan princip rada koja se terapeutska sredstva koriste u
lecenju i preventive i u kojim dozama. Vrsta tretmana i njegova duzina, karence
lekova. U program terapiranja je objasnjen i svakodnevni postupak sa Zivotinjama,
pomaganje pri prasenju, postupak sa prasadima posle prasenja, nakon zalucenja,
nakon prelaska u tov...

U protokolu terapiranja je objasnjen i program dehelmintizacije svinja.
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Program vakcinacije takode prepisuje veterinar . Ovaj protokol osim vakcinacija
koje su obavezne po program mera sadrzi i ostale vakcinacije koje se rade na farmi.
Sastoji se od naziva vakcina, doza, Zivotne starosti kada se rade i dana u nedelji
kada se rade. Veterinar nakon seroloskih proba i nakon svakodnevnog obilaska
farme odlucuje koje ¢e se vakcine koristiti sem vakcine za klasi¢nu kugu svinja
koja je obavezna po zakonu. Vakcinacija je specifican vid zastite Zivotinja od
odredene bolesti kod koga se unoSenjem antigena u organizam, organizam
stimuliSe na stvaranje antitela protiv tih bolesti. U svinjarstvu se koriste vakcine
kod krmaca koje ¢e preneti antitela kod novorodene prasadi (slucaj sa vakcinom
protiv E.coli i klostridije).

NajceS¢e vakcine koje se koriste u svinjarstvu su protiv slede¢ih bolesti:
parvoviroze, crvenog vetra, klostridioze, kolibaciloze, cirkovirusa, mikoplazme,
prrs-a, app-a, gleserove bolesti.

Farme sa intezivnom proizvodnjom imaju propisane i planove rada za nedelju,
mesec, kvartal i godinu. Svaka farma koja ima preko 100 krmaca treba da ima
nedeljni menadzment. Nedeljni menadzment oznacava nedeljnu proizvodnju na
farmi propisuje Sta se kojeg dana radi na farmi. Primer: Cetvrtkom je zalucenje
krmaca i prasadi, samim tim smo odredili da ¢e najviSe osemenjavanja na farmi
biti u ponedeljak, utorak i sredu. Kasnije ¢e se te krmace najvise prasiti vikendom
kada je najmanja guzva na farmi i kada je najmirnije. Onda prodaja tovljenika
ponedeljkom i utorkom, samim tim toviliSte se pere sredom i Cetvrtkom i
dezinfikuje u petak, odmara za vikend i naseljava ponedeljkom, kastracija prasadi
sreda, cetvrtak...

Zdrave zivotinje, tj. zdrav zapat je preduslov da imamo dobru proizvodnju.
Seroloska kontrola Zapata obavezna je da se radi jednom godi$nje, a pozeljno je
raditi ¢eSce probe i sagledati zdravstveni status farme.

Zdrave krmace daju zdravu prasad. Nabavljati nazimice sa farmi sa visokim
zdravstvenim statusom i dobrim reproduktivnim rezultatima.

Najveci zdravstveni stasus imaju SPF farme crvenog nivoa. To su farme koje su
slobodne od zaraznih bolesti (enzootske pneumonije, atroficnog rinitisa,
pleuropneumonije, dizenterije, prrs-a, kks, africke kuge svinja, aujeckijeve
bolesti, bruceloze, salmoneloze, tuberkuloze, TGE, vasi i suge).

Pre svega Zivotinjama treba obezbediti adekvatne uslove drzanja, ishrane i
napajanja. Higijena mora da bude na visokom nivou, hrana higijenski ispravna i
kvalitetna i dovoljne koli¢ine higijenski ispravne pija¢e vode. Starosne i
proizvodne kategorije treba razdvojiti i tako smanjiti Sirenje bolesti u zapatu.
Kod nas su komercijalne farme projektovane tako da se sve starosne kategorije
nalaze na jednoj lokaciji i zato se dosta mora voditi racuna o kretanju svinja,
prebacivanju iz kategorije u kategoriju, nabavke novih grla, isporuke tovljenika...
Svetski trend je razdvajanje kategorija svinja u druge objekte (farme) i na druge
lokacije. Takav nacin drzanja svinja se zove MULTISAJT. Primer je da se
bukariste, cekaliste i prasiliSte nalaze na jednoj lokaciji. Zalu¢ena prasad se
prevoze na drugu udaljenu lokaciju, to su prasad od 7-25 kilograma i prasad od
25-100 kilograma se tove na trecoj lokaciji. Ovim nacinom je smanjen rizik od
Sirenja bolesti u zapatu i dosta je lakSe kontrolisati zdravstvenu situaciju na samo
jednoj kategoriji. Ovaj trend Ce se razvijati i u nasoj zemlji u narednim godinama.
Odrzavanje dobrog zdravstvenog statusa na farmi ostvaruje se svakodnevnim i
celodnevnim monitoringom svinja na farmi. U sagledavanju zdravstvenog stanja
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zajednicki ucestvuju veterinari, stocari, veterinarski tehnicari, tj. svi zaposleni u
proizvodnji. Zdravstvena zastita pocinje od biosigurnosnih mera koje su propisane
na farmi.

Biosigurnost je skup preventivnih mera koje sluze kao zaStita svinja od infekcije
iz spoljasnjih izvora. Biosigurnosne mere se koriste i unutar farme da se smanji
prenoSenje infekcije izmedu razli¢itih starosnih kategorija. Svinje se pomeraju
uvek unapred u stariju starosnu grupu nikako starija prasad kod mladih. Mora se
postovati ALL IN—ALL OUT procedura. Objekti se nakon praZnjenja peru,
dezinfikuju i odmaraju pre naseljavanja novih svinja.

Farma mora biti ogradena zi¢anom ogradom sa svih strana da se onemoguci ulazak
divljih Zivotinja, pasa lutalica i nezaposlenih ljudi. Ulaz kontroli$e cuvarska sluzba
i vr$i evidenciju ulaska i izlaska sa farme. Ulazak kamionima za isporuku svinja,
isporuku hrane kao i drugim prevoznim sredstvima moguc je samo kroz rampu i
dezinfekcionu barijeru u kojoj se nalazi dezinfekciono sredstvo. Pre samog ulaska
u krug farme treba izvr$iti pregled kamiona i njihove ¢istoce. Necistim kamionima
se mora zabraniti ulazak u krug farme i poslati na pranje i ponovnu dezinfekciju.
Najvedi rizik i najc¢esc¢i vektor u prenoSenju bolesti su zaposleni i posetioci.

Na farmi se moraju propisati pravila ulaska zaposlenih i posetilaca ukoliko je
poseta uopSte moguca. Zaposleni pre ulaska u farmu se tusiraju, peru kosu, oblace
¢istu farmsku odecu i obucu. Zaposleni ne smeju da imaju kontakt sa drugim
svinjama sem na farmi, a ukoliko se to desi treba da odmaraju 48 sati pa tek onda
da dodu na posao. Prilikom isporuke tovljenika radnici ne smeju biti u kontaktu
sa kamionom, a ni voza¢ kamiona sa farmom.

Glodari su prenosioci zaraznih bolesti i veliki zagadivaci hrane i objekata.
Biosigurnosnim merama se smanjuje ili ¢ak unistavaju svi glodari unutar objekata.
Oko svih objekata treba nasuti Sljunak u $irini od 70-100 cm i time sprecava
kopanje kanala i ulazak spolja. MiSolovke i pacolovke sa mamcima treba postaviti
duz objekta na minimum svakih 15 metara, postaviti na puteve kretanja glodara.
Unutar objekta postaviti klopke sa mamcima, a mogu se ubaciti i macke kao
prirodni neprijatelji. Macke moraju biti vakcinisane i o¢i$¢ene od parazita.

Ptice su takode vektor razlicitih zaraznih bolesti i mora im se onemoguciti ulazak
u objekte. Na svim objektima treba da se nalaze vrata, na otvorima za ventilaciju
postaviti zicu kroz koju ptice ne mogu da produ.

Insekti su takode vektor bolesti i njihov broj treba svesti na minimum.

Muve su najrasprostranjenije u objektima za drZanje svinja i protiv njih se treba
boriti dobrom higijenom kada za osoku, dezinsekcionim sredstvima, elektri¢nim
lampama za uniStavanje muva, muvama kanibalima...

Novonabavljena grla moraju biti u karantinu. Karantin traje 30 dana i za to vreme
se rade obavezne analize krvi po programu mera, a mogu se raditi i analize na
ostale bolesti. Zaposleni u karantinu za vreme trajanja karantina ne ulaze u farmu.
Biosigurnosne mere moraju biti na visokom nivou. Po zavrSetku karantina svinje
se prebacuju u farmu.

Aklimatizacija nazimica se radi pre ubacivanja nazimica u proizvodnju.
Aklimatizacija je upoznavanje (zarazavanje) nazimica sa uslovima i bolestima koji
se nalaze na farmi. Ukoliko se aklimatizacija radi zbog PRRS-a ona treba da traje
minimum osam nedelja. Za to vreme nazimica se zarazi i prestane da izlucuje
virus. Nakon osam nedelja nazimica vise nije klicono$a. Novonabavljenim grlima
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se u boks stavljaju svinje sa farme najcesce iz odgoja i pocetka tova koje pokazuju
simptome bolesti. U toku trajanja aklimatizacije vrse se seroloske probe i prati se
stanje nazimica. Nazimice se kupuju sa nekih 110-120 dana starosti tako da nakon
osam nedelja mogu da predu u nazimarnik i da udu u proizvodnju.

Nazimice se vakciniSu 180. dana starosti protiv parvovirusa i crvenog vetra, a
revakcinacija se radi za mesec dana. Na trziStu postoje vakcine koje u sebi sadrze
oba antigena, kao i pojedinacne vakcine.

Vakcinacija protiv klasi¢ne kuge svinja minim 15 dana pre pripusta, preporuka
195. dan. Mogu se raditi vakcinacije protiv cirkovirusa, app-a, gleserove bolesti...
Osemenjavaju se nazimice koje su stare 240 dana i tada su polno zrele. Pre toga
su im preskotena 3-4 estrusa i imaju oko 130 kilograma. Nazimice se
osemenjavaju u grupnim boksovima, nerast je sve vreme ispred njih i stimuliSe ih.
Osemenjavaju se Cetvorokratno za dva dana u intervalima od 12 ¢asova zbog
kraceg trajanja estrusa. Nakon osemenjavanja se prebacuju u ukljeStenja ili ostaju
u grupnim boksovima sa osemenjenim nazimicama.

Preduslov za dobru reprodukciju osim zdravih Zivotinja je pravovremeno otkriven
estrus, stimulacija i pravovremeno i pravilno osemenjavanje.

Krmace se osemenjavaju dva puta u razmaku od 24 ¢asa nakon otkrivanja estrusa.
Nakon stimulacije nerastom i probe stajanja osemenjavaju se 5-8 minuta
nezagrejanim semenom. Seme se ne greje da spermatozoidi ne bi gubili energiju i
bili Sto duze Zivi u genitalnom traktu krmace. Nakon osemenjavanja vrsi se
ulrazvu¢na provera suprasnosti 28. i 45. dan i nakon toga se krmace prebacuju u
Cekaliste. U cekalistu ostaju do 5-7 dana pre praSenja kada se prebacuju u
prasiliste.

0d vakcinacija koje se rade kod krmaca osim vakcinacije protiv KKS-a koje se radi
minimum 15 dana pre pripusta mogu se raditi i druge vakcinacije zavisno od
epizootioloSke situacije i zdravstvenog stanja krmaca. Preporuka je da se rade
vakcinacije protiv kolibaciloze i klostridioze Sest i tri nedelje pre praSenja.
Vakcinacija protiv crvenog vetra i parvoviroze se radi 2-3 nedelje pre pripusta.
Vitaminizacija krmaca se radi na zaluc¢enju i dve nedelje pre prasenja vitaminom
AD3E ili multivitaminskim kompleksima.

Dehelmintizacija krmaca se radi najceS¢e sezonski u prolece i jesen.

Moze se raditi preko hrane ili injekciono, injekciono se radi dve nedelje pre
prasenja. Pre prebacivanja u prasiliSte krmace se peru Samponom za krmace i sa
toplom vodom i smeStaju se u Ciste boksove u prasilistu.

Graviditet traje od 114-117 (118) dana. Vrlo vazna stvar da ne bi doSlo do
profesionalne greske jer nova genetika pogotovo Danbred genetika ima duzi
graviditet. PraSenja su ve¢inom nocu i zbog toga moramo obezbediti danono¢nu
smenu u prasiliStu.

Nakon prebacivanja krmace u prasiliSte smanjuje se koli¢ina hrane i daje se hrana
sa vise celuloze. Tako sprecavamo pojavu mastitisa, metritisa i agalakcije, a takode
sprecava se pojava opstipacije i krmaca se lak$e prasi.

Preporuka je da se kod visokoproduktivnih rasa nakon 5-og opraSenog praseta
daje oksitocin. Osim olak$anog prasenja davanje oksitocina smanjuje rizik od
nastanka mastitisa, metritisa i agalakcije. Pomaganje pri prasenju je propisano u
protokolu lecenja i sastoji se u tome da se mora navudi Cista sireta koja je
premazana nekim lubrikantom (mozZe i jestivo ulje) i pomo¢i tek kada nakon
dvadesetak minuta ne oprasi novo prase. Prasenje kod krmaca traje od pola sata
do Sest sati. Primeceno je da kod prasenja koja su trajala duZe od Sest sati povecana
pojava oboljenja nakon prasenja i povecan mortalitet kod prasadi. Krmaca i prasad
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su iznureni, dolazi do smanjenog lucenja mleka, a prasad nema dovoljno snage da
uzme kolostrum. Kod krmaca koje se teSko prase i kod kojih cerviks nije dovoljno
otvoren daje se 5 ml relaksina. Nakon 15-30 minuta cerviks je otvoren i prasad se
lakse prasi.

Telesna temperature se meri tri dana nakon prasenja i terapira se svaka krmaca
koja ima preko 39,3°C.

Ishrana krmaca u prasilistu je jako bitna kako koli¢ina hrane tako i hranljiva
vrednost. Nakon zavrSenog prasenja koli¢ina hrane se povecava na svaka dva dana
dok se ne dode do pika laktacije. PoSto krmace u toku laktacije jedu viSe hrane
moraju se hraniti 3-5 puta dnevno da bi mogle da pojedu celu koli¢inu. Samim tim
krmaca ¢e nakon praSenja ustati svaki put kada je hranjenje i pi¢ce vodu. Tako se
smanjuje rizik od upale vimena i metritisa. Preporuka je da se krmace podizu da
piju vodu ¢ak i u toku prasenja. Krmaca sa 12-14 prasadi proizvede dnevno 12
litara mleka i za tu koli¢inu treba da pojede od 12-15 kilograma koncetrovane
hrane. Tu koli¢inu hrane je nemoguce pojesti u jedan ili dva obroka i zato se
krmace hrane 3-5 puta. Ukoliko na farmi imamo i noénu smenu hranjenje se
obavlja i noc¢u.

Slika 1: Prasiliste

Najcesc¢a oboljenja kod krmaca u laktaciji su mastitisi, metritisi, hipo i agalakcije.
Uzrocnici su E.coli 70%, streptokoke, stafilokoke, parvovirusi, pseudomonas,
prrs...

Incidence pojavljivanja ovih oboljenja je i do 20% na farmama. Oboljenja su sem
uzrocnika uslovljena i velikim brojem faktora kao S$to su uslovi drzanja, ishrana,
higijena i menadzment. Genetski faktori i hormonski poremecaji takode mogu biti
znacajni u patogenezi bolesti. Bolest je najceS¢e akutnog toka i leCi se
antibioticima (propisan nacin leCenja u program terapiranja), nesteroidnim
inflamatornim lekovima (NSAIL), hormonskim preparatima, infuzionim
rastvorima, vitaminima. Bolest nije fatalnog ishoda po krmace koje dobro reaguju
na terapiju, ali je kod prasadi smrtnost velika ako se ne reaguje na vreme. Moze se
dogoditi da celo leglo ugine usled gladi, nagnjecenja...
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Klini¢ki pregled je najlakSe obaviti dok prasad pokuSavaju da sisaju. Tada se
uocava da nema kolostruma i da prasad uzalud pokuSava da dode do kolostruma,
javljaju se ozlede na papilama i mamarnom kompleksu koji su tvrdi edematozni a
koza vimena je crvena. Krmace su apaticne i leze na trbuhu nedozvoljavajuci
prasadima da sisaju jer im sisanje stvara bol. Kod krmaca kod kojih je prisutan
mukopurulentni iscedak doslo je do pojave endometritisa.

Kod pojeve endometritisa terapija je antibioticima Sirokog spektra i hormonalna
terapija (prostaglandini).

Slika 3: Metritis i gnojni iscedak

Temperatura i stress u prasiliStu takode imaju vaznu ulogu kod nastajanja
oboljenja krmaca i prasadi. Pri ulasku krmaca u prasiliSte temperatura treba da
bude oko 20-21 stepen. Pri ve¢im temperaturama 27 stepeni i vise moZe doc¢i do
smanjenja lu¢enja mleka.

80




28. TOOUIILE CABJETOBAKBE IOKTOPA BETEPUHAPCKE MEJUIIMHE PEINIYBJIUKE CPIICKE (FOCHA Y XEPLIETOBHUHA) — 2023
28t Annual Counselling of Doctors of Veterinary Medicine of Republic of Srpska (Bosnia and Hercegovina) — 2023

Prasad uginjava najviSe u prvih pet dana nakon praSenja. Tada je prasad
najranjivija i tada se mora najviSe posvetiti paznje. Osnovni cilj je da prasad posisa
kolostrum u prvih 12-24 ¢asa nakon praSenja i tek tada se pristupa radu sa
prasadima (egalizacija, pomeranje prasadi, pravljenje dojara...).

Prasad uginjava usled:

1. Hladnoce i to 20% od svih uginuca. Temperatura kod prasadi (kucica za
prasad) treba da je 33-34°C. Razna istraZivanja pokazuju da svako smanjenje
temperature za samo jedan stepen povecava mortalitet za %.

2. Gladi —Mortalitet prasadi na sisi se kre¢e i do 50% usled gladi. Najveci
procenat od uginuca prasadi u prasiliStu nastaje usled hipoglikemije i
hiperazotemije prasadi. Nakon zavr$enog prasenja i posisanog kolostruma
mora se pristupiti zaprimanju legala, egalizaciji istih, sortiranju, vadenju
viska prasadi (pravljenju dojara).

Krmace se drze u proizvodnji 6-8 praSenja i nakon toga se bez obzira na
proizvodne rezultate $alju na klanje. Pod krmace prvog do Cetvrtog pariteta se
stavlja 14 prasadi da sisa, a pod starije po 12 prasadi (naravno, prebroje se
mamarni kompleksi i utvrdi da 1li imaju toliko papilla). Nakon popijenog
kolostruma vr$i se zaprimanje legala, broji se Zivo i mtvooprasena prasad, broje se
muska i Zenska prasad, duzina i tok prasenja i upisuje u knjigu prasenja. Svi ti
podaci su nam potrebni u daljoj selekciji krmaca.

Nakon toga vrsi se egalizacija legala, a nakon toga se ukoliko ima viSka prasadi

prave dojare (krmace koje e zaluciti dva legla). Mora se voditi ratuna da u istom

leglu nemamo veliku razliku u velic¢ini i tezini kod prasadi jer tako manja prasad
nece moci da sisa i uginuti od gladi ili zaostati u rastu.

Za dojare se biraju krmace koje imaju najbolju prasad i one se zaluc¢uju i dodaje

im se novo leglo. Gleda se da se viSak novooprasenih prasadi stavi pod krmacu koja

se prasila prethodnog dana.

3. Nagnjecenja 15-20% od uginuca. Temperatura, glad, bolesti imaju veliki
uticaj na nagnjecenja prasadi od strane krmaca

4. Bolesti 10-15 %

NajceS¢a oboljenja koja se javljaju kod prasadi na sisi su kolibaciloze,
streptokokoze, nekroti¢ni enteritis, transmisibilni gastroenteritis, gleserova
bolest, pneumonije izazvane virusima PRRS-a i cirkovirusima. Za svaku bolest
postoji simpomatska terapija koja je propisana u program terapiranja na farmi.
Takode svako terapiranje svinja na farmi se upisuje u ambulatorni protokol.
Ambulatorni protokol nam pomaze da sagledmo i da lakSe pratimo zdravstveno
stanje na farmi.

Zalucenje je sledeci stresan faktor kod prasadi i ukoliko se zalu¢enje obavi dobro
imacemo manje problema u odgoju prasadi. Zaluuuje se prasad koja je dovoljno
stara minimum 21 dan i koja imaju minimalno 6 kilograma. Zdravstveno stanje na
farmi odreduje da li ¢e se na zalu€enju aplikovati neki antibiotik ili terapirati
antibiotik kroz hranu i vodu. Zdravstveno stanje na farmi odreduje i vrstu
vakcinacije koja ¢e se raditi kod prasadi na zalu¢enju. Kada se ve¢ hvata prasad i
stresira najbolje je tada obaviti preventivnu terapiju ili vakcinaciju. Osim
sortiranja po velicini, prasad se sortira i po polu. Sortiranje po polu smanjuje rizik
od manifestacije bolesti izazvane cirkovirusima.
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Prasad je u odgoju oko 7 nedelja i za to vreme treba da dostigne telesnu masu od
23-25 kilograma nakon cega se prebacuje u toviliSte.

Tov svinja na savremenim farmama traje oko tri meseca i za to vreme tovljenici
dostizu telesnu masu od 100 kilograma. Terapiranje tovljenika zavisi od vrste
oboljenja i propisano je u program terapiranja na farmi.

ZAKLJUCAK

Dobra zdravstvena situacija, svakodnevni monitoring svinja, kvalitetna ishrana,
higijena, dobra genetika i dobar menadZment na farmi su preduslovi za
funkcionisanje farme i ekonomsku isplativost. Znanje koje je steceno na fakultetu
je dobar osnov za rad veterinara na farmama, ali se znanje mora stalno
nadogradivati i usvajati.

Kljuc¢ne reci: svinje, zdravlje, menadZment na farmi, zdravlje i reprodukcija svinja
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Abstract:

When we say the role of a doctor of veterinary medicine on a pig farm, we think
of the treatment of pigs and prevention. The role of the doctor of veterinary
medicine is not only that, but it is multiple and much more complex than treating
and vaccinating pigs. The doctor of veterinary medicine on the pig farm is
responsible for:

- health status of animals

- reproduction of animals

- prescription and application of biosecurity measures and procedures

- organizing the work of veterinary technicians (delegates tasks, defines goals,
monitors work results, motivates employees, teaches employees to work and
improves their knowledge)

- control of the correctness of animal feed

- implementation of mandatory vaccination and measures to combat infectious
diseases

- for the consumption of veterinary drugs, economy of treatment, timely
procurement of drugs, instruments and means for preventive measures

- ensuring working conditions for its employees and their safety at work

- the health condition of sold pigs (fattening pigs, piglets)

- daily education and training in the profession.

Good health status, daily monitoring of pigs, quality nutrition, hygiene, good
genetics and good management on the farm are prerequisites for the functioning
of the farm and economic profitability. The knowledge acquired at the university
is a good basis for the work of a veterinarian on farms, but the knowledge must be
constantly upgraded and adopted.

Keywords: pigs, health, farm management, health and reproduction of pigs
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Kparak cagxaj

PuHOCKOMNYja je eHAO0CKONCKa BU3yanu3alidja HOCHe myTubuHe. M3Bonou ce momohy
Criel[Mja/THUX eHJI0CKOIA ¥ YeCTO HaM TTpy»a BakHe HHMOpMalivje 10 KOjux OUcMo
TEUIKO NOLUUIM OPYTMM IUjarHOCTUYKHUM METOfamMa. AHaTOMCKH IVIENaHO, NPEIE]

odyxBara fiBe mpolienype: anterionu rinoskopiju i posteriornu rinoskopiju. Obomemwna
HOCHEe IIYIJbUHE MOTY Ceé MaHU(EeCTOBAaTH Ca jeSHUM WM BHUIIE KIUHUYKUX
CUMIITOMAa Kao IUTO Cy: KHjawke, HOCHU HcLelaK, CTpUIop ¥ orTok auua. Osa
IOHjarHOCTUYKa METOJA je MHOWKOBaHa Kaja MOCTOjU CyMBba Ha XPOHUUHY yHaly
HOCHE CJIy3HHUIle, acClepruio3y Koj Iaca, Kao U Ha MPHUCYCTBO CTPAHOT Tela WIH
HeOoIUla3Hje y HOCHUM XOJHHUIIMMA. Y NI0jeIUHUM CTydajeBUMa, fia O ce IOoTBpauIa
Ta4yHa JHjarHo3a HEOMXOOHO je HUONCUpaTh U3MEWEHY CITy3HULY HOCHUX XOOHUKA.

KibyuHe peuu: pUHOCKONHja, EHAOCKOIN]a, 1ac
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RHINOSCOPY IN DOGS

Vanja Krsti¢"", Darko Davitkov'

1 Faculty of Veterinary Medicine, University of Belgrade, Belgrade, Serbia
* vanjak@vet.bg.ac.rs

Abstract

Rhinoscopy is an endoscopic visualization of the nasal cavity. It is performed
using special endoscopes and often gives us important information that would be
difficult to obtain using other diagnostic methods. Anatomically, the examination
includes two procedures: anterior rhinoscopy and posterior rhinoscopy. Diseases
of the nasal cavity can be manifested with one or more clinical symptoms such as:
sneezing, nasal discharge, stridor and swelling of the face. This diagnostic method
is indicated when there is a suspicion of chronic inflammation of the nasal
mucosa, aspergillosis in dogs, as well as the presence of a foreign body or neoplasia
in the nasal cavities. In some cases, in order to confirm the correct diagnosis, a
biopsy of the altered mucous membrane of the nasal cavities is necessary.

Key words: rhinoscopy, endoscopy, dog
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DIJAGNOSTIKA DISPLAZIJE KUKOVA I LAKTOVA KOD PASA —
MEDUNARODNI SISTEMI SERTIFIKOVANJA

Bojan Toholj**

1 dr Bojan Toholj, redovni profesor, Univerzitet u Novom Sadu, Poljoprivredni fakultet,
Departman za veterinarsku medicinu
*bojantoholj@email.com

Kratak sadrzaj:

Displazija kukova i laktova kod pasa su genetski predodredene razvojne
nepravilnost u gradi kukova. To su najcesce nasledne ortopedska bolest u pasa.
Javljaju se u Cistokrvnih, ali i u ukr$tenih i meSanih rasa, i ako u nekih rasa pasa
se statisticki gledano, pojavljuje s vecom incidencijom. Poznato je da u
odgovaraju¢im uticajima okoline, dolazi do ekspresije odgovornih gena i
fenotipske manifestacije bolesti. Sredi$nje mesto unutar razmatranja patogeneze
bolesti pripada pocetnoj i u razli¢itom opsegu prisutnoj labavosti kukova, kao
razlogu pojave sekundarne artroze. Pojam displazije lakta obuhvata razliite
razvojne poremecaje lakatnog zgloba. Lakat je kompleksan zglob koji se sastoji od
artikulacije tri kosti: ramena kost (humerus), Zbica (radius) i lakatna kost (ulna).
Ako te tri kosti ne naleZu savrSeno, kao posledica razvojnih poremecaja, dolazi do
abnormalne koncentracije sila na odredene anatomske strukture lakatnog zgloba.
Time nastaju degenerativne promene i displazija lakta koja se o€ituje jednim ili
kombinacijom viSe patoloSkih procesa. Ti procesi ukljuuju: fragmentisani
medijalni koronoidni izdanak ulne (FMCP), nesrasteni ankonealni izdanak (UAP),
osteohondrozu kondila humerusa; osteohondrosis dissecans (OCD),
inkongruenciju zglobnih povr$ina. Budu¢i da su displazija kukova i displazija
laktova, skrivene mane u toku prve godine Zivota, a da su u isto vreme nasledne,
onda je sasvim razumljivo interesovanje stru¢ne i kinoloske javnosti da se odredi
pouzdan sistem rane dijagnostike ovih oboljenja, a sve u cilju eradikacije ili pak
smanjenja incidence ovih oboljenja. Sistemska kontrola displazije je prvi put
organizovana u Svedskoj osamdesetih godina, proslog veka, kada je primecena
velika prevalencija displazije kod rotvajlera i retrivera. Opisano je nekoliko
sistema dijagnostike displazije kukova i laktova, a danas su najce$¢e u upotrebi:
FCI sistem dijagnostike (Federation Cynologique Internationale), OFA (Orthpedic
Foundation for Animals), Penn Hip (University of Pennsylvania Hip Improvement
Program), BVA (British Veterinary Association).

Klju¢ne reci: displazija kukova, dispalzija laktova
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DIAGNOSIS OF HIP AND ELBOW DYSPLASIA IN DOGS - INTERNATIONAL
CERTIFICATION SYSTEMS

Bojan Toholj'*

1 Dr. Bojan Toholj, full professor, University of Novi Sad, Faculty of Agriculture,
Department of Veterinary Medicine
*bojantoholj@gmail.com

Abstract:

Hip and elbow dysplasia in dogs are genetically determined developmental
irregularities in the structure of this joints. These are the most common
hereditary orthopedic diseases in dogs. They occur in purebreds, but also in
crossbred and mixed breeds, and in some dog breeds, statistically speaking, they
appear with a higher incidence. It is known that in appropriate environmental
influences, the responsible genes are expressed and the phenotypic manifestation
of the disease occurs. The central place in the consideration of the pathogenesis
of the disease belongs to the initial and varying degrees of laxity of the hips, as
the reason for the appearance of secondary arthrosis. The term elbow dysplasia
encompasses various developmental disorders of the elbow joint. The elbow is a
complex joint consisting of the articulation of three bones: the shoulder bone
(humerus), the radius (radius) and the ulna (ulna). If these three bones do not fit
perfectly, as a result of developmental disorders, there is an abnormal
concentration of forces on certain anatomical structures of the elbow joint. This
results in degenerative changes and dysplasia of the elbow, which is manifested
by one or a combination of several pathological processes. These processes
include: fragmented medial coronoid process of the ulna (FMCP), unfused
anconeal process (UAP), osteochondrosis of the humeral condyle;
osteochondrosis dissecans (OCD), incongruence of joint surfaces. Since hip
dysplasia and elbow dysplasia are hidden defects during the first year of life, and
at the same time they are hereditary, it is quite understandable that the
professional and public is interested in determining a reliable early diagnosis
system for these diseases, all with the aim of eradicating or on the other hand,
reducing the incidence of these diseases. Systemic control of dysplasia was first
organized in Sweden in the eighties of the last century, when a high prevalence of
dysplasia was noticed in Rottweilers and retrievers. Several diagnostic systems for
hip and elbow dysplasia have been described, and today they are most commonly
used: FCI diagnostic system (Federation Cynologique Internationale), OFA
(Orthpedic Foundation for Animals), Penn Hip (University of Pennsylvania Hip
Improvement Program), BVA (British Veterinary Association).

Key words: hip dysplasia, elbow dysplasia
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OCEKIVANA I NEOCEKIVANA APNEJA KOD PASA U TOKU OPSTE
ANESTEZIJE-KAKO DA REAGUJEMO

Maja Vasiljevi¢"", Milos Puri¢®

1 Maja Vasiljevi¢, asistent sa doktoratom, Katedra za hirurgiju, ortopediju i
oftalmologiju, Fakultet veterinarske medicine, Beograd, Srbija
2 Milo$ Duri¢, asistent, Katedra za bolesti kopitara, mesojeda, zivine i divljac¢i, Fakultet
veterinarske medicine, Beograd, Srbija
‘majavasiljevicmaja@gmail.com

Kratak sadrzaj:
Respiratorni putevi se protezu od usne ili nosne Supljine do alveola. Ocekivana ili
neocekivana apneja kod pasa moze nastati usled brojnih komplikacija, kao $to su:

paraliza larinksa, kolaps traheje, pneumonija, plu¢ni edem, pneumotoraks,
intratorakalne mase i dijafragmatska hernija. Anestezija moze izazvati
komplikacije, jer sam izbor anestetika moze pogorSati, ili ¢ak izazvati i
neocekivanu apneju. Medutim, ponekad je indikovano izazvati o¢ekivanu apneju
upotrebom razlic¢itih sedativa, analgetika i opStih anestetika, kako bi se pacijentu,
sa potencijalno navedenom patologijom respiratornog trakta, omogucila

adekvatna razmena gasova u strogo kontrolisanim uslovima. Pracenje i
monitoring pacijenta su veoma znacajni i treba da budu usmereni prema
pravilnom funkcionisanju respiratornog sistema, odnosno da se omoguci dovoljna
koli¢ina i koncentracija kiseonik (O2) prema pacijentu, kao i uklanjanje ugljen-
dioksid (CO2) iz Celija u celom telu. Takode, na sli¢can nacin kod pasa je ponekad
neophodno indukovati apneju u toku nekih dijagnostickih procedura, radi $to
kvalitetnijeg i preciznijeg nalaza. Ve¢ina anestetika izaziva odredeni stepen
respiratorne depresije. Stepen respiratorne depresije ili apneja generalno zavise
od doze analgetika, sedativa i opStih anestetika. Kvalitetnim monitoringom,
mehanickom ili manuelnom ventilacijom ocekivana ili neocekivana apneja, kod
pasa, moze se vrlo uspesno kontrolisati.

Kljuc¢ne reci: ocekivana, neocekivana, apneja, pas, anestezija
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EXPECTED AND UNEXPECTED APNEA IN DOGS DURING GENERAL
ANESTHESIA-HOW TO REACT
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1 Maja Vasiljevi¢, PhD assistant, Department of Surgery, Orthopedics and
Ophthalmology, Faculty of Veterinary Medicine, Belgrade, Serbia
2 Milos buri¢, assistant, Department of Equine, Carnivore, Poultry and Game Diseases,
Faculty of Veterinary Medicine, Belgrade, Serbia
*majavasiljevicmaja@gmail.com

Abstract:

The respiratory tract extends from the mouth or nasal cavity to the alveoli.
Expected or unexpected apnea in dogs can occur due to a number of
complications, such as: laryngeal paralysis, tracheal collapse, pneumonia,
pulmonary edema, pneumothorax, intrathoracic masses, and diaphragmatic
hernia. Anesthesia can cause complications, as the choice of anesthetic itself can
worsen or even cause unexpected apnea. However, it is sometimes indicated to
induce expected apnea using various sedatives, analgesics and general anesthetics,
in order to allow the patient, with the potentially mentioned pathology of the
respiratory tract, adequate gas exchange under strictly controlled conditions.
Follow-up and monitoring of the patient are very important and should be
directed towards the proper functioning of the respiratory system, i.e. to enable a
sufficient amount and concentration of oxygen (02) to the patient, as well as the
removal of carbon dioxide (COZ2) from cells throughout the body. Also, in a similar
way, it is sometimes necessary to induce apnea in dogs during some diagnostic
procedures, for the sake of the highest quality and most accurate findings. Most
anesthetics cause some degree of respiratory depression. The degree of
respiratory depression or apnea generally depends on the dose of analgesics,
sedatives, and general anesthetics. With quality monitoring, mechanical or
manual ventilation, expected or unexpected apnea in dogs can be very successfully
controlled.

Key words: expected, unexpected, apnea, dog, anesthesia
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Kratak sadrzaj:

Kompjuterizovana tomografija spada u najsavremeniji metod dijagnostike sa
Sirokom primenom u veterinarskoj praksi. Zasniva se na upotrebi X zraka i
racunara. Detektorski sistem pretvara X zrake u elektri¢ne impulse koji se prenose
u racunar, gde se transformisu u digitalnu sliku. Skener je rendgenoloski aparat u
kome se nalazi rendgenska cev, a sa suprotne strane detektor.

Rendgenski snimci nastaju dejstvom X zracenja poput svetlosti ili radio talasa koje
mogu biti usmerene na telo. Razlika u prikazu pojedinih struktura tela ogleda se
u razli¢itom stepenu apsorpcije rendgen zraka.

Multislajsni CT skeneri su brzi da mogu da skeniraju velike delove tela u samo
nekoliko sekundi.

Upotreba CT aparata u veterinarskoj medicini prvi put je zabelezena 1980. godine
u istrazivanjima bolesti centralnog nervnog sistema i neoplazija kod pasa. Sa
razvojem tehnickih karakteristika CT aparata, kao i upotrebljivosti u medicinskim
naukama iskoristivost kompjuterizovane tomografije povecala se i u veterinarskoj
medicini. U veterinarskoj medicini malih Zivotinja (kuénih ljubimaca) kori$¢enje
CT aparata indikovano je u velikom broju patoloskih stanja, od bolesti toraksa i
abdomena, muskuloskeletnog sistema, intrakranijalnih i ekstrakranijalnih lezija.
Redovno se koristi u dijagnostici malignih bolesti kao i odredivanja faze
(stejdzinga tumora). Nodularne metastatske bolesti plu¢a gotovo je nemoguce
utvrditi klasicnim rendgenografskim aparatom. Vrlo je vazno koriS¢enje 3D
rekonstrukcija u CT dijagnostici u veterinarskoj medicini, kao pomoc u planiranju
hirurskih intervencija, planiranju postoperativnog toka, a takode moze imati
veliki znacaj u edukaciji kako studenata, tako i veterinara prakticara. Skoro u
potpunosti zamenjuje mijelografiju kao metodu dijagnostike bolesti ki¢mene
mozdine zbog vece bezbednosti i brzine.

Klju¢ne reci: Kompjuterizovana tomografija, X zraci, veterinarska medicina
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APPLICATION OF COMPUTED TOMOGRAPHY IN VETERINARY PRACTICE
— OUR EXPERIENCES

Mina Stevanovi¢'*

1 Mina Stevanovi¢, Doctor of veterinary medicine, Pet Vet Care, Belgrade, Serbia
* Corresponding author: stevanovicminal@gmail.com

Abstract:

Computed tomography is one of the most modern diagnostic methods with wide
application in veterinary practice. It is based on the use of X-rays and computers.
The detector system converts X-rays into electrical impulses that are transmitted
to a computer, where they are transformed into a digital image. The scanner is an
X-ray machine with an X-ray tube and a detector on the opposite side.

X-ray images are produced by X-rays such as light or radio waves, which can be
directed at the body. The difference in the display of individual body structures is
reflected in the varying degrees of X-ray absorption.

Multi-purpose CT scans are fast enough to scan large areas of the body in just a
few seconds.

The use of CT in veterinary medicine was first recorded in 1980 in studies of
diseases of the central nervous system and neoplasias in dogs. With the
development of technical characteristics of CT devices, as well as usability in
medical sciences, the usage of computed tomography has increased in veterinary
medicine. In veterinary medicine of small animals (pets) the use of CT is indicated
in a large number of pathological conditions, from diseases of thorax and
abdomen, musculoskeletal system, as well as intracranial and extracranial lesions.
Itisregularly used in the diagnosis of malignant diseases as well as in determining
the stage (stages of tumor). Nodular metastatic lung diseases are almost
impossible to determine with a classic X-ray machine. It is very important to use
3D reconstruction in CT diagnostics in veterinary medicine as an aid in planning
surgical interventions, planning postoperative flow and can also have great
importance in educating both students and veterinary practitioners. It almost
completely replaces myelography as a method of diagnosing spinal cord disease
due to greater safety and speed.

Keywords: Computed tomography, X-rays, veterinary medicine
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HIRURSKI PRISTUP BOLESTI INTERVERTEBRALNOG DISKA — MOJA
ISKUSTVA

Dragan Ristanovi¢!'

1 Dragan Ristanovi¢, Doktor veterinarske medicine, spec., Univerzitet u
Beogradu, Fakultet veterinarske medicine, Katedra za hirurgiju, ortopediju i
oftalmologiju, Beograd, Srbija
* Kontakt: dragan.ristanovic@vet.bg.ac.rs

Kratak sadrzaj:

Bolest intervertebralnog diska je jedno od najce$¢ih neuroloSkih stanja koje
srecemo kod pasa, rede kod macaka. Hondrodistrofi¢ne rase kao $to su jazavicari,
francuski buldozi kao i psi rase $i-cu su predisponirani za ova stanja, koja se
manifestuju bolom , parezom ili paralizom prednjih i zadnjih ekstremiteta. Pored
ovih rasa, patologiju intervertebralnog diska sre¢emo kod biglova i nemackih
ovcara. Takvo stanje znacajno utic¢e na kvalitet Zivota.

Meduprsljenski diskovi su Zelatinozne mase okruzene fibroznim omotacem koje
amortizuju i ublaZavaju frikciju izmedju prsljenova. Tipi¢ni problem se deSava
kada sadrzaj diska izadje u intervertebralni kanal i na taj nacin uzrokuje
kompresiju kicmene mozdine. Bolest intervertebralnog diska moze biti akutna,
Hansen I, gde dolazi do ekstruzije unutrasnjeg sadrzaja diska ili hroni¢na,
odnosno Hansen 11, pri ¢emu dolazi do protruzije spoljasnjeg fibroznog omotaca
diska.

Klini¢ki znaci su najées$ce bol u vratu, ledjima, ataksija, slabost i u krajnjoj situaciji
paraliza ekstremiteta.

Dijagnoza se postavlja na osnovu klinicke slike i naprednih tehnika snimanja.
Kompjuterizovana tomografija (CT), kao i magnetna rezonanca su najbolji nac¢in
postavljanja dijagnoze. Ovim snimanjem ustanovljava se ta¢na patologija i
lokalizacija procesa.

Kod velikog broja pacijenata do oporavka dolazi konzervativhim metodama
lecenja, ali se smatra da je procent uspesnosti oporavka pacijenata nakon hirurske
intervencije blizu 95%.

Najcesce hirurSke procedure koje se obavljaju su fenestracija diska i dekompresija
ki¢cmene mozdine. Dekompresija kicmene mozdine u nivou vratnog dela ki¢me
obavlja se sa ventralne strane tzv. Ventral slot, dok se u nivou torakolumbalnog
dela ki¢me najcesce vrsi hemilaminektomija.

Kljucne reci: Intervertebralni disk, psi, macke, Kompjuterizovana tomografija,
Magnetna rezonanca
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Abstract:

Intervertebral disc disease is one of the most common neurological conditions
that we encounter in dogs, less often in cats. Chondrodistrophic breeds such as
dachshunds, French bulldogs as well as dogs of the shi-tzu breed are predisposed
to these conditions, which are manifested by pain, paresis or paralysis of the
anterior and posterior extremities. In addition to these breeds, the pathology of
the intervertebral disc is encountered in beagles and German shepherds. Such a
situation significantly affects the quality of life.

The intervertebral discs are gelatinous masses surrounded by a fibrous sheath that
depreciates and relieves friction between the vertebrae. A typical problem occurs
when the contents of the disc go out into the intervertebral canal and thus cause
compression of the spinal cord. Intervertebral disc disease can be acute, Hansen
I, where extrusion of the internal contents of the disc occurs or chronic, i.e.
Hansen II, whereby protrusion of the outer fibrous membrane of the disc occurs.
Clinical signs are most often pain in the neck and back, ataxia, weakness and, in
extreme situation, paralysis of the extremities.

The diagnosis is made on the basis of clinical picture and advanced imaging
techniques. Computed tomography (CT) as well as magnetic resonance imaging
are the best way to diagnose. This type of scaning establishes the exact pathology
and localization of the process.

In a large number of patients, recovery occurs with conservative methods of
treatment, but the percentage of success of recovery of patients after surgical
intervention is considered to be close to 95%.

The most common surgical procedures performed are disc fenestration and
decompression of the spinal cord. Decompression of the spinal cord at the level of
the cervical spine is performed from the ventral side of the so-called Ventral slot,
while in the level of the thoracolumbar part of the spine, hemilaminectomy is
more common.

Keywords: Intervertebral disc, dogs, cats, Computed tomography, Magnetic
resonance imaging
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* KOHTaKT: kecman.borislav@gmail.com

Kparak cagpxaj:

BakHOCT ommTer KIMHUYKOT IPErefa, K0 M HAaYyWHU Iperjiefa KapIUOJIOUIKH
IEeKOMIIeH30BaHOT ManujeHTa. AyckyaTauyja cpua U miayha kao Hen30CTaBaH [1eo
mpernena CBAaKOr ManujeHTa. Kako 3BydYM HOpPMa/IHO CpLE, a Kako OOJIECHO,
IIpaKTU4YaH HAYMH M NPUCTYI NOYETKy ayckynranuje. lllta ce uyje ca necHe, a mra
ca JieBe CTpaHe rpynHor kowa. Kako pasnukoBaTv cpyaHe ToHOBe. Ilpuctyn
exokapgouorpaduju. 3amrto je dutHa exokappuorpaduja. Kagma exo pagutu y
crajahem nomnosajy, kaga y nexxehem. Kaga pagutu peHAreH rpyqHoOr KoIa, a Kaga
je  To  KOHTpauHOuKOBaHO. Kako moriematu  jyrynapHu — peditykc.
Enexktpokapnuorpam kao OWTaH €0 KapOUOJIOUIKOI Mpersnena U BeroBU JTUMUTH,
IITa CMO HEKaja Y4YWiH, a IUTa CMO 10 caja casHanu. lllta cy KpBHU napameTpu
Cp4YaHor O0TKa3a ¥ [a JIu yonuTe nocroje. Kpeatnn kuHasa, 3adimyna oko me. Kako
U3Iiefa MOTIYH KapOWOJIOMIKK Iperiel M Kako ra HalulaTUTH. BakHOCT mpBOT
npernena IPpWIKNKOM IIpBe BaKUHAaNUKje. 3Hayaj HOBUjUX METOLA Y KapIHUOJIOTHjH.

Kibyune peun: Kappuonoryja, ayckyJatauuja, nperien, cpue

3axBanHuna: 3axBabyjeM ce npodecopy Bawu Kpctuhy u octanum npodecopuma 1wro cy
Me Hay4yWIH Aa CTOjUM U Kkana domu!
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Lecture by invitation
HEART — THE BEGGINING

Borislav Kecman'*

1 Borislav Kecman, DVM, VS Vet Haus, Beograd, Srbija
* Corresponding author: kecman.borislav@gmail.com

Abstract:

The importance of general clinical examination, as well as the methods of
examination of a cardiologically decompensated patient. Auscultation of the heart
and lungs as an indispensable part of every patient's examination. What does a
normal heart sound like, and what does a sick heart sound like, a practical way
and approach to the beginning of auscultation. What is heard from the right and
what from the left side of the chest. How to distinguish heart sounds. Approach
to echocardiography. Why echocardiography is important. When to do the echo
in a standing position, when in recumbency position. When to do a chest X-ray,
and when it is contraindicated. How to observe a jugular reflux.
Electrocardiogram as an essential part of cardiology examination and its limits,
what we used to learn and what we have learned so far. What are the blood
parameters of heart failure and do they even exist. Creatine kinase, the
misconception about it. What a complete cardiology examination looks like and
how to charge for it. The importance of the first examination during the first
vaccination. Importance of newer methods in cardiology.

Key words: Cardiology, auscultation, examination, heart

I would like to thank professor Vanja Krsti¢ and all my professors for teaching me to stand
even when it hurts!
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[TpenaBame 10 MO3UBY
SANACIJA PRELOMA LAKATNOG ZGLOBA KOD PSA — prikaz slucaja

Goran Para$!" Sara Mucibabi¢?, Sanja Bozi¢3, Bojan Goji¢4, Ognjen Paras®

1DVM Goran Paras$, doktor veterinarske medicine, Veterinarska ambulanta , [TAPAIII*,
Marka Lipovca 168, 78000 Banja Luka, Republika Srpska, Bosna i Hercegovina
2DVM, Sara Mucibabi¢, doktor veterinarske medicine,Veterinarska ambulanta , MIM
COOP*, Jovana Ducica 44a, 78000 Banja Luka, Republika Srpska, Bosna i Hercegovina
3DVM, Sanja Bozi¢, doktor veterinarske medicine,Veterinarska ambulanta ,MIM COOP*,
Jovana Ducica 44a, 78000 Banja Luka, Republika Srpska, Bosna i Hercegovina
4DVM, Bojan Goji¢, doktor veterinarske medicine,Veterinarska ambulanta ,MIM COOP*,
Jovana Ducica 44a, 78000 Banja Luka, Republika Srpska, Bosna i Hercegovina
50gnjen Para$, student Univerzitet Veterinarske Medicine, Veterinarplac 1, 1210 Be¢,
Austrija
* e-mail kontakt osobe: parasgoran@yahoo.com

Kratak sadrzaj: Prelom lakatnog zgloba spada u sloZene intraartikularne
prelome, koji onemogucavaju kretanje zivotinje i pruzrokuju intenzivnu bol.
Intraartikularni prelomi javljaju se kao posledice traumatskih povreda kostiju i
mekih tkiva koje grade zglob, naj¢eSce usljed mehani¢kog pada ili udarca psa. U
nasem slucaju imamo Stene rase francuski buldog staro Sest mjeseci sa prelomom
distalnog kondilusa ramene kosti u mjestu uzglobljavanja sa lakatnim kostima.
Prvo je uraden opsti klinicki pregleda psa, zatim RTG snimak prednje lijeve noge
psa i gdje je dijagnostikovan spomenuti prelom. Uz pristanak vlasnika uradena je
osteosinteza preloma lakatnog zgloba psa. Za fiksaciju fragmenata polomljene
kosti koriS¢en je ostesintetski materijal, plo¢ica sa vijcima izradenim od
biokompatibilnih legura titanijuma i celika adekvatne veli¢ine u odnosu na
veli¢inu polomljene kosti. Pristup regiji hirur§kog zahvata bio je specifican zbog
mjesta preloma kosti. Prije uvodenja psa u injekcionu kataleptoid anesteziju
uradene su hematoloska i biohemijska analiza krvi, kao i op$ti internisticki
pregled Zivotinje. Nakon uspjeSno zavrSene hirurSke intervencije preloma
lakatnog zgloba uraden je postoperativni tretman, analgezija, antibiotska terapija
i previjanje sa postavljanjem longete. Znacaj hirurske intervencije u ovom slucaju
je velik jer je psu u potpunosti vracena moguc¢nost da normalno hoda. Sutradan je
uraden kontrolni pregled i pracen je tok oporavka. Nakon dva mjeseca uraden je
kontrolni RTG snimak i hirurski zahvat uklanjanja osteosintetskog materijala.
Nakon nekoliko dana pas je koristio operisanu lijevu prednju nogu u poptunosti i
nisu postojale promjene u Semi hoda u odnosu na zdravu nogu. Ovaj rad je primjer
i podstrek svim kolegama koji se srecu sa prelomima sko¢nih zglobova kod pasa u
svojoj praksi i ukazuje na neophodnu paznju i pristup ovoj regiji kako bi operativni
zahvat uspio u potpunosti.

Kljuc¢ne rijeci: lakatni zglob, osteosinteza, biokompatibilni materijali, Sema hoda
psa
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Lecture by invitation

REPAIR OF ELBOW JOINT FRACTURES IN DOG - case report —

Goran Para$!" Sara Mucibabi¢?, Sanja Bozi¢3, Bojan Goji¢4, Ognjen Paras®

1DVM Goran Paras, Doctor of Veterinary Medicine, Veterinary Clinic "PARAS", Marka
Lipovca 168, 78000 Banja Luka, Republic of Srpska, Bosnia and Herzegovina
2DVM, Sara Mucibabi¢, Doctor of Veterinary Medicine, "MIM COOP" Veterinary Clinic,
Jovana Duci¢a 44a, 78000 Banja Luka, Republic of Srpska, Bosnia and Herzegovina
3DVM, Sanja Bozi¢, Doctor of Veterinary Medicine, "MIM COOP" Veterinary Clinic,
Jovana Ducica 44a, 78000 Banja Luka, Republic of Srpska, Bosnia and Herzegovina
4DVM, Bojan Goji¢, Doctor of Veterinary Medicine, "MIM COOP" Veterinary Clinic,
Jovana Ducica 44a, 78000 Banja Luka, Republic of Srpska, Bosnia and Herzegovina
50gnjen Para$, student, University of Veterinary Medicine, Veterinarplac 1, 1210
Vienna, Austria
* e-mail contact person: parasgoran@yahoo.com

Abstract: Fracture of the elbow joint belongs to complex intra-articular fractures,
which prevent movement of animal and cause intense pain. Intra-articular
fractures occur as a result of traumatic injuries to the bones and soft tissues that
make up joint, most often as a result of a mechanical fall or a dog bite. In our case,
we have a six-month-old French bulldog puppy with a fracture of distal condyle
of humerus at point of articulation with ulna. First, a general clinical examination
of dog was performed, then an X-ray image of front left leg of the dog was
performed, where mentioned fracture was diagnosed. With owner's consent,
osteosynthesis of dog's elbow fracture was performed. For fixation of broken bone
fragments, an osteosynthetic material was used, a plate with screws made of
biocompatible titanium alloys and steel of an adequate size in relation to size of
broken bone. Access to the region of surgical intervention was specific due to
location of bone fracture. Before introducing dog to injectable cataleptoid
anesthesia, hematological and biochemical blood analysis, as well as a general
internal examination of animal, were performed. After the successful completion
of surgical intervention for fracture of elbow joint, postoperative treatment,
analgesia, antibiotic therapy and dressing with the placement of a longette were
performed. Importance of surgical intervention in this case is great because dog
was completely restored to ability to walk normally. The next day, a control
examination was performed and course of recovery was monitored. After two
months, a control X-ray image was taken and a surgical procedure was performed
to remove osteosynthetic material. After a few days, dog used operated left front
leg completely and there were no changes in walking pattern compared to healthy
leg. This paper is an example and an encouragement to all colleagues who come
across ankle fractures in dogs in their practice and indicates necessary attention
and approach to this region in order for operation to succeed completely.

Key words: elbow joint, osteosynthesis, biocompatible materials, dog walking
pattern
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PELODERA STRONGYLOIDES DERMATITIS - PRIKAZ SLUCAJA
Damjan Radoja'*, Oliver Stevanovic?

1 Damjan Radoja, doktor veterinarske medicine, Veterinarska stanica Trgovet, Gradiska,
RS-BiH
2 Oliver Stevanovi¢, doktor veterinarske medicine, JU Veterinarski institut Republike
Srpske ,,Dr Vaso Butozan“ Banja Luka, RS-BiH
* Kontakt: damjan.bgvet@gmail.com

Kratak sadrzaj:

U ambulantu veterinarske stanice , Trgovet” javio se vlasnik ¢iji pas Zenka, rase
posavski goni¢, stara 8 godina ima lezije po kozi. Rec¢eno je da je pas prethodno
lije¢en u drugoj ambulanti pod sumnjom na Sugu. Iz anamneze saznajemo da
promjene traju oko mjesec i po dana. Promjene su pocele da se javljaju nakon
povratka iz lova na lisicu. Re¢eno je da je pas bio nestao na nekoliko dana i da su
prve promjene primije¢ene nakon $to se kuja vratila ku¢i. Takode, rekao je i da sa
tim psom u istom boksu boravi jo$ jedna mlada Zenka, ¢erka dovedene kuje, i da
su se i njoj po nogama pocele javljati promjene. Lezije nakon prvobitno date
terapije se nisu smanjile. Prema rije¢ima vlasnika, veterinar je psu dao ivermektin,
sumnjajuci na Sugarca. Klinickim pregledom ustanovljene su lezije difuzno po kozi
glave, toraksa, abdomena i ekstremiteta. Pas nije pokazivao znakove pruritusa niti
je koza djelovala inflamirana. Pomjene su podrazumijevale difuzan gubitak
dla¢nog pokrivaca. Kako bismo iskljucili prisustvo demodeksa, uradili smo duboki
skarifikat koze sa promijenjenih mijesta. Pregledom je ustanovljeno prisustvo
larvi. Morfoloskom determinacijom larve su odredene kao Pelodera strongyloides.
Sutra dan, doveden je i drugi pas na pregled, te je i kod nje ustanovljeno prisustvo
istih larvi ali uz manje kozne lezije. Uradena je i kompletna krvna slika obe kuje
gdje je kod starije zapazena leukopenija sa granulocitopenijom i limfocitozom dok
je kod mlade kuje bila prisutna samo monocitoza. U terapiju je uveden
imidakloprid u kombinaciji sa moksidektinom (Moximed) u vidu spot on
preparata. Nakon 20 dana, lezije su se smanjile. Na insistiranje vlasnika, terapija
je ponovljena samo starijoj kuji, jer su se mladoj lezije povukle. Nakon mjesec dana
mladoj kuji su opet pocele da se javljaju promjene po kozi. Pregledom stelje iz

Kljucne rijeci: Pelodera strongyloides, dermatitis, bolesti pasa
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PELODERA STRONGYLOIDES DERMATITIS - CASE REPORT
Damjan Radoja'*, Oliver Stevanovic?

1 Damjan Radoja, Doctor of veterinary medicine, Veterinary station Trgovet, Gradiska
2 Oliver Stevanovi¢, Doctor of veterinary medicine, PI Veterinary Institute of Republic
of Srpska ,Dr. Vaso Butozna“, Banja Luka, RS-B&H
* Kontakt: damjan.bgvet@gmail.com

Abstract:

The owner of an 8-year-old Posavina hound female dog came to the clinic of the
"Trgovet" veterinary station with skin lesions. It is said that the dog was previously
treated at another clinic under suspection of scabies dermatitis. From the
anamnesis, we learn that the changes last about a month and a half. Changes
began to appear after returning from the fox hunt. It is said that the dog was
missing for several days and the first changes were noticed after the bitch
returned home. He also said that another younger female, the daughter of the
brought bitch, was placed with that dog in the same box, and that she also started
to show changes in her legs. The lesions did not shrink after the initial therapy.
According to the owner, the vet gave the dog ivermectin, suspecting scabies
dermatitis. A clinical examination revealed diffuse lesions on the scalp, thorax,
abdomen and extremities. The dog did not show signs of pruritus nor did the skin
appear inflamed. The changes implied a diffuse loss of hair cover. In order to rule
out the presence of demodex, we made a deep scarification of the skin from the
changed places. The inspection revealed the presence of larvae. Larvae were
identified as Pelodera strongyloides by morphological determination. The next
day, younger dog was brought in for examination, and the presence of the same
larvae was found in her, but with smaller skin lesions. A complete blood count of
both dogs was performed, where the older dog showed leukopenia with
granulocytopenia and lymphocytosis, while the younger dog only had
monocytosis. In therapy, imidacloprid was introduced in combination with
moxidectin (Moximed) in the form of a spot on preparation. After 20 days, the
lesions had shrunk. At the owner's insistence, the therapy was repeated only for
the older dog, because the younger one's lesions had disappeared. After a month,
the younger bitch started to show skin changes again. The presence of Pelodera
strongyloides larvae was not noticed when examining the litter from the box.

Key words: Pelodera strongyloides, dermatitis, dog diseases
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®APMAKO-TEPAITHUJA XKOJPEBPHHUX KOBUJTA

Tujana Kykypuh', Muxajno Epneman?, 3opana Kosauesuh?, Man l'anuh?, Ban
Cranuuh®

1Ip Bet. men. Tujana Kykypuh, acucrent, [lomonpuspensu dakynteT, JJenaptman 3a

BeTEepUHApCKy MeguLrHy, YHuBep3uteT y Hosom Cany, Cpbuja
2]Ip Muxajno Eppeman, Baunpenuu npodecop, Ilossonpuspennu dakynter, lenapTmaH 3a
BeTEepUHApPCKy MeguLrHy, YHuBep3uteT y Hosom Cany, Cpbuja
3]1p 3opana Kosauesuh, Banapennu npodecop, [lossonpuspenuu daxynrer, [Jlenaprman
3a BeTepUHapCcKy MeguLuHy, YHuBep3uteT y Hosom Cany, Cpouja
4]lp UBan l'anuh, acucrenrt, [lomonpuspesHu gaxynreT, JlenapTMan 3a BeTEPUHAPCKY
menunuHy, YausepsuteT y HoBom Cagy, Cpduja
5[0p WBan Cranuuh, penosuu npodecop, [lomonpuspennu gakynreT, Jenaptmas 3a
BeTEepUHApCKy MeguLrHy, YHuBep3uteT y Hosom Cany, Cpbuja
‘e-mail koHTaKT ocode: tijana.kukuric@gmail.com

Kparak cagpxaj:

Onabup besdemHoTr MpenapaTa y Tepanuju XapedHux kKodua, mpeacTaBba U3a30B
U MPOJIEMCKO T0OJbE, Ca MHOIUTBOM IUTama U YECTO HEIMOY3LaHUM OATOBOPHUMA.
MHoOrH Ccy IeKOBH y CBaKOAHEBHOj ynoTpedu y BeTEPUHAPCKOj MpakcH, MehyTum,
KaJa je pedy 0 TpaBUAMTETY, ONPE3 MOCTOjU yCel usMeweHe apMakOKHHETHKE U
(papMakoOUHUMHUKE JIEKOBa, Ka0 U Moryher HeraTUBHOTI yTHIIaja Ha pa3Boj 1074,
WIM TaK UHAyKudje adopryca. JIeKOBMU MOry YTHLATH Ha (eTyc AUPEKTHO,
pOIacKOM Kpo3 IUIAaleHTy, Ienyjyhu Ha Heypolouke W KapOUOBacKylapHe
(yxHIM]je, WK UHAWPEKTHO, YTULIajeM Ha MPOTOK KpBU y Matepuuu. C 003upom Ha
OCKYJHOCT UCTPa)KMBamba Ha TPaBUJHUM KOOWIMMA, YECTO Ce Y MPAKCH I03UBaMO
Ha JIEKOBE Of0OpeHe y XyMaHOj MEeINULVHM, 4yuja je e(@UKACHOT U CUTYPHOCT
WCIIMTHBAHA Ha MOMyJIalyju TpaBUgHUX xeHa. Unak, Tpeda ysetn y 063up pasnuke
y aHaTOMHUjU ¥ (DU3UOJIOTHjU KeHa U kobuia. Manu je dpoj mpenapara Koju cy
3auCTa CUTYpHH 3a ynotpedy Kop KOpebHHX Kodwia, 3aTO je HEONXOAHO jaCHO
pas3rpaHUYMHUTH MOryhy KOpHCT off IITEeTe, ajay Ipe CBera pa3jaHuCUTH U penocien
NPUOPUTETA, T€ Y XUTHUM CUTyalldjama, afleKBaTHO CaHUpATH Kodumy. Omiyky o
XUPYPLIKOj HWHTEPBEHLMWjU INOHOCHMO CIpPaM XWTHOCTH CTama, a Oe3dbegHOCT
aHecTe3Wje IOCTHKEMO Y3 IPUMEHY HIKUX [03a y [peMeNuKauujH, Y3
VHXaJallMOHy aHecTe3Wjy U KOHTPOJIly KPBHOI NPUTHCKA, KOju he ocurypatu
ONTHMAJIHy XeMocCTady Kobune M 1mioga. HecrepounHW aHTHHHQIAMaTOPHU
NeKoBH, nomyT GQIYHUKCUH MeryMuHa, ¢eHundyra3oHa, GUPOKOKcHda u
METaMH30J1 HaTpHjyMa, HUCY JOBO/BHO MUCTPAXKUBAHH, aJIU Ce y MPAKCH KOPUCTe.
Onpe3 moctoju y ynorpedbu CMasMONWTHKA, MHOMYT XUOCHWH-OyTHAOpOMHUIA
(byckonan), 3dor moryher omymrtama nepBukca. Ca NpUMEHOM CTepouza y
rpaBUAMTETY MocedHo Tpeda dUTH ompesaH, JOK aHTUOUOTHLIM Y Maw0oj WiH Behoj
MEPHU CTHXKY [0 IUIOLA, TE€ je 4eCTO M3a30B HAIllpaBUTH HajMame IUTeTaH U3Dop.
Ynotpeda dapmako-Tepanuje Kop kIpedHUX Kodwia HUKaA HUje De3 pusMka, U
3aTo yBeK Tpeda y3eTH y 003Mp NPEsHOCTH U MaHe NMOTeHUMjanHe Tepanyje. Liwp
OBOT paja jecTe Ja Ha OCHOBY IpeEIefa JUTEpaTUpe YKake Ha JIEKOBE KOjU Ce
CUTYPHO WJIH Ca PE3epBOM MOIy yHoTpedrpaBaTH y IpaBUAMTETYy KoOwia, Te na
UCTaKHE NOoTpede 3a ONCEKHUjUM UCTPAKUBAakbHUMa Ha OBOM I0JbY.

KibyuHe peuu: rpaBUIUTET, Tepanyja, »kIpedHe xodune
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PHARMACO-THERAPY OF GRAVID MARES

Tijana Kukuri¢', Mihajlo Erdeljan?, Zorana Kovacevi¢3, Ivan Gali¢?, Ivan
Stancic®

1Dr. vet. med. Tijana Kukuri¢, Assistant, Faculty of Agriculture, Department of
Veterinary Medicine, University of Novi Sad, Serbia
2Dr. Mihajlo Erdeljan, Associate professor, Faculty of Agriculture, Department of
Veterinary Medicine, University of Novi Sad, Serbia
3Dr. Zorana Kovacevi¢, Associate professor, Faculty of Agriculture, Department of
Veterinary Medicine, University of Novi Sad, Serbia
4Dr. Ivan Gali¢, Assistant, Faculty of Agriculture, Department of Veterinary
Medicine, University of Novi Sad, Serbia
5Dr. Ivan Stanci¢, Full Professor, Faculty of Agriculture, Department of Veterinary
Medicine, University of Novi Sad, Serbia
‘contact person e-mail: tijana.kukuric@gmail.com

Summary:

Choosing a safe drug in the therapy of gravid mares is a challenge and a problem
field, with many questions and unreliable answers. Many drugs are in daily use in
veterinary practice, however, when it comes to pregnancy, caution exists due to
altered pharmacokinetics and pharmacodynamics of drugs, as well as possible
negative impact on fetal development, or induction of abortion. Medicines can
affect the fetus directly, by passing through the placenta, affecting neurological
and cardiovascular functions, or indirectly, by affecting blood flow in the uterus.
Given the paucity of research on pregnant mares, in practice we often refer to
drugs approved in human medicine, the effectiveness and safety of which have
been tested on the population of pregnant women. However, the differences in
anatomy and physiology of females and mares should be taken into account. There
is a small number of drugs that are really safe to use in gravid mares, so it is
necessary to clearly delineate the possible benefit from the harm, but above all to
clarify the order of priorities, and in emergency situations, adequately sanitize the
mare. The decision on surgical intervention is made according to the urgency of
the situation, and the safety of anesthesia is achieved with the use of lower doses
in premedication, inhalation anesthesia and blood pressure control, which will
ensure optimal hemostasis of the mare and fetus. Non-steroidal anti-
inflammatory drugs, such as flunixin meglumine, phenylbutazone, firocoxib and
metamizole sodium, have not been sufficiently studied, but are used in practice.
Caution exists in the use of antispasmodics, such as hyoscine-butylbromide
(Buscopan), due to the possible relaxation of the cervix. We should definitely be
careful with the use of steroids during gravidy, while antibiotics reach the fetus
to a greater or lesser extent, so it is a challenge to make the least harmful choice.
The use of pharmacotherapy in gravid mares is never without risk, and therefore
the advantages and disadvantages of potential therapy should always be
considered. The aim of this paper is to indicate, based on the review of the
literature, the drugs that can be used safely or with caution in gravid mares, and
to highlight the need for more extensive research in this field.

Key words: gravidity, therapy, gravid mares
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UTICAJ PREANESTEZIOLOSKIH ANALIZA KRVI NA ASA KLASIFIKACIJU I
ODABIR ANESTEZIOLOSKOG PROTOKOLA KOD PASA I MACAKA

Strahinja Cibi¢*

1 Strahinja Cibi¢ DVM, Vet Planet Clinic, Beograd, Srbija
*strahinjavet@gmail.com

Kratak sadrzaj:

Da bi pravilno graduisali pacijente u ASA kategoriju i odabrali adekvatan
anesteziolo$ki protokol ¢esto posezemo za dodatnim dijagnostickim procedurama.
Jedna od njih je upravo analiza krvi. Rezultati ovih testiranja mogu promeniti ASA
kategoriju pacijenta, a samim tim mogu uveliko uticati na izbor adekvatnog
anestezioloSkog protokola i procenu sveukupnog rizika intervencije. Pored svih
benefita koje ove analize pruzaju, opravdanost rutinske primene
preanestezioloskih analiza krvi kod naizgled zdravih Zzivotinja moze biti
diskutabilana. Smatra se da anamneza i opSti klinicki pregled pacijenta
predstavljaju krucijalnu kariku u lancu donoSenja odluka o potrebnim
preanesteziolo$kim analizama, izmedu ostalog i o analizama krvi. Za pravilnu
preanestezioloSku evaluaciju pacijenta i donoSenje odluke o neophodnim
analizama, iskustvo i obucenost klinicara moZe odograti presudnu ulogu. Na
osnovu svega navedenog, dolazi se do zakljucka da pravilna preanestezioloSka
evaluacija pacijenta uz adekvatan odabir neophodnih preanestezioloskih analiza
krvi predstavlja najveci benefit po pacijente.

Klju¢ne reci: anestezija, analiza krvi, ASA kategorija, psi, macke
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INFLUENCE OF PRE-ANESTHESIOLOGY BLOOD ANALYSIS ON ASA
CLASSIFICATION AND SELECTION OF ANESTHESIA PROTOCOL IN DOGS
AND CATS

Strahinja Cibi¢*

1Strahinja Cibi¢ DVM, Vet Planet Clinic, Beograd, Srbija
*strahinjavet@gmail.com

Abstract:

In order to correctly classify patients into the ASA category and select an adequate
anesthesia protocol, we often resort to additional diagnostic procedures. One of
them is a blood test. The results of these tests can change the patient's ASA
category, and therefore, can greatly influence the choice of the adequate
anesthesia protocol and the assessment of the overall risk of the intervention. In
addition to all the benefits that these analyses provide, the justification of routine
application of pre-anesthesia blood analyses in apparently healthy animals can be
debatable. It is considered that the anamnesis and the general clinical
examination of the patient represent a crucial link in the chain of decision-making
on the necessary pre-anesthesia analyses, among others, on blood analyses. The
experience and training of the clinician can play a crucial role in the proper pre-
anesthesia evaluation of the patient and decision-making on the necessary
analyses. Based on all of the above, it is concluded that proper pre-
anesthesiological evaluation of the patient with adequate selection of the
necessary pre-anesthesiological blood tests represents the greatest benefit to
patients.

Keywords: anesthesia, blood analysis, ASA category, dogs, cats
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EHOOKPHHMU [IOPEMERAJH KO CTAPHJUX KOBA

Muxajno Eppeman!’, Tujana Kykypuh 2, Muonpar Pagunosuh?, Bana [laBunos?,
AnHamapwua 'angu Bykomanosuh®

1 IIp, Muxajno Epnemsan, BanpenHu npodecop, lenapTMaH 3a BeTepUHAPCKY MEIULIUHY,

[Tomonpuspenuu gaxynret, YuusepsuteT y Hosom Cany, Cpduja.

2 IBM, Tujana Kykypuh, acucrenr, JlenapTMaH 3a BEeTepUHAPCKy MEIULIUHY,
[Tomonpuspenuu gaxynret, YuusepsuteT y Hosom Cagny, Cpduja.

3 IIp, Muogpar Pagunosuh, Banpennu npodecop, JlenapTmMad 3a BeTepUHAPCKY
mepununy, [lossonpuBpennu daxynret, YHusep3ureT y Hosom Cany, Cpduja.
4 Ip, UBana [JlaBuzoB, BaHpenHU npodecop, JlenapTmaH 3a BeTEpUHAPCKY MEAULIUHY,
[Tomonpuspenuu gaxynret, YuusepsuteT y Hosom Cany, Cpduja.
5 IIp, Aunamapua ['andu Bykomanosuh, nouenr, [lenapTMaH 3a BEeTepUHAPCKYy MEIULIUHY,
[Nomonpuspenuu gaxynret, YuusepsuteT y Hosom Cany, Cpduja.
*eMawI KOHTAKT ocode: erdeljanm@polj.uns.ac.rs

Kparak cagpxaj: CBeTcka nomysianydja Kowa reHepaiHo crapyu. Ca THM TpeHIoOM
Ha 3Hayajy modujajy odosbema Koja Cy crenndUYHa 3a CTapuja Tpjia a TO Cy Tpe
CBera EHAOKpHUHHM mnopemehaju: mucyHKIMja Napc HHTEpMeAHja IJaHOyJie
nutyutapuje (PPID) ogHOCHO KyIIMHIOB CHHOPOM U METadOMUUKH CUHAPOM KOHa
(EMS). Kaga roBOpUMO 0 CTapUjuM KOBHMa 0OMYHO TOBOPUMO O TPIMMa CTapHjuUM
on 15 roguHa. KNMHMYKY Hanas KOju MOXKe OUTH 3ajeJHUUYKH 3a 00a CHHIpOMaA je
JTAMUHUTUC U TaJja TOBOPUMO O E€HIOKPHMHOM JIaMHUHHUTHCY. Konm meradomuykor
CUHIPOMA OCHM JIAMUHUTHCA, MOTY C€ jaBUTH U XUIIEPJIUIIEMH]jA, XUIIEPITIUKEMU]ja
Y XUIIEepITIMLEPUHEMH]A 3aTUM NPENYLHjaIHd 1 MAMapHU €leMH, ME3EHTEePHjaTHU
JTUIIOMHM Kao M MpodynemMu ca nakTauujoMm u ¢eprunuretom. Kox Kymwunrosor
CUHIPOHA MOXXEMO jOII JIWjaTHOCTHKOBATH I0jaBy BPJIO Oyre W KOBpLaBa JJake,
nvjaberec, MONMUYpHjy, MOTUANUIICH]Y U XUNEPXUAPO3Y 3aTHUM OTEXKAaHO 3apacTame
paHa, mceynosakTauujy, CIENwIo, npodieme ca TEKHMHOM U PENPOOYKLHjOM U
MpOMeHe Yy TOoHalmawy. TauaH MeXaHW3aH pas3Boja 000/bema HUje 10 Kpaja
odjalileH aau HHCYJIMHCKA PE3UCTeHLHja, TI0ja3HOCT W/WIA DPEruoHaaIHO
HarOMHUJIake MACTH Cy CBaKako yCKo moBehaHu ca JamuTHCOM. HaromunaBame
MacTd TOrofiyje pasBOjy HHCYJHWHCKe pe3UCTeHLHWje, YTHYe Ha ociodahame
NporvH(IaMaTOPHUX LMUTOKMHA M aJuNoOKWHa a noBehaHa TeXWHa CBaKako
nosehaBa nmpuTHcak Ha KonuTa. Pa3Bojy OBUX CHUHAPOMA IMOTOAyje 4ecT mpodaem
KOJ CTapHjUX KOWAa a TO je Jolle 3ydaslo YAPYKEHO Ca OPYTUM OUT€CTUBHUM
npobnemuma. Tepanuja kox o0da cuHApOMa 00yxBaTa PECTPUKIHUjy €Hepruje y
00pOKy KpO3 CMameme Kopulrhemwa )kuTapuia, Boha v nospha kao mro cy jadyke u
mapraperne y3 Kopuirhewe KBaJUTETHOT C€HA W PElOBAaH TPEHMHI 3aTUM 00pamy
KonmuTa W 3yDana, NMPUMEHY aHTUNApa3UTHKa W KO KyIIMHIroBOT CHUHApPOMA
NONMaMHUHCKUX arOHUCTA WIM aHTUCEPOTOHMHCKUX Ipenapara. Ipyru, mHoro pehu
eHIoKpuHU nopemehaju cy nujaberec MenuTycC (CaMOCTaJHM), XUIMOIIMKEMH]ja
M3a3BaHa WUHCYJINHOMOM, XUIOTUPOUTU3AM, XUNEPTUPOULIN3AM,
XUIleprapaTUpPOXUIN3aM, XUMOAJPEHOKOPTULIM3aM U XUIlepaJpEeHOKOPTULIN3aM.

Kibyune peum: crapuju KomH, KyIIMHrOB CHHOPOM, METadOIWYKH CHHIPOM,
eHI0KpUHU nopemehaju
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ENDOCRINE DISORDERS IN ELDERLY HORSES

Mihajlo Erdeljan"’, Tijana Kukuri¢?, Miodrag Radinovi¢®, Ivana Davidov*,
Annamaria Galfi Vukomanovié¢®

1 Dr, Mihajlo Erdeljan, Associate professor, Department for Veterinary Medicine,
Faculty of Agriculture, University of Novi Sad, Serbia.
2 DVM, Tijana Kukuri¢, Teaching assistant, Department for Veterinary Medicine,
Faculty of Agriculture, University of Novi Sad, Serbia.
3 Dr, Miodrag Radinovi¢, Associate Professor, Department for Veterinary Medicine,
Faculty of Agriculture, University of Novi Sad, Serbia.
4 Dr, Ivana Davidov, Associate Professor, Department for Veterinary Medicine, Faculty
of Agriculture, University of Novi Sad, Serbia.
5 Dr, Annamaria Galfi Vukomanovi¢, Assistant professor, Department for Veterinary
Medicine, Faculty of Agriculture, University of Novi Sad, Serbia.
*email of corresponding persona: erdeljanm@polj.uns.ac.rs

Abstract: The world's horse population is generally aging. With this trend,
diseases that are specific to older throats are gaining importance, and these are
primarily endocrine disorders: dysfunction of the pars intermedia of the pituitary
gland (PPID), i.e. Cushing's syndrome and equine metabolic syndrome (EMS).
When we talk about older horses we are usually talking about colts over 15 years
old. A clinical finding that can be common to both syndromes is laminitis, and
then we talk about endocrine laminitis. In metabolic syndrome, in addition to
laminitis, hyperlipemia, hyperglycemia, and hyperglycerinemia, as well as
preputial and mammary edema, mesenteric lipomas, and problems with lactation
and fertility may occur. In Cushing's syndrome, we can also diagnose the
appearance of very long and curly hair, diabetes, polyuria, polydipsia and
hyperhidrosis, followed by impaired wound healing, pseudolactation, blindness,
weight and reproduction problems, and changes in behavior. The exact
mechanism of disease development has not been fully explained, but insulin
resistance, obesity and/or regional fat accumulation are certainly closely
increased with laminitis. Accumulation of fat favors the development of insulin
resistance, affects the release of pro-inflammatory cytokines and adipokines, and
increased weight certainly increases the pressure on the hooves. The development
of these syndromes is favored by a common problem in older horses, which are
bad teeth combined with other digestive problems. Therapy for both syndromes
includes restriction of energy in the meal by reducing the use of cereals, fruits and
vegetables such as apples and carrots with the use of quality hay and regular
training, then treatment of hooves and teeth, the use of antiparasitics and in
Cushing's syndrome dopamine agonists or antiserotonin preparations. Other,
much less common endocrine disorders are diabetes mellitus (independent),
insulinoma-induced  hypoglycemia, = hypothyroidism, = hyperthyroidism,
hyperparathyroidism, hypoadrenocorticism, and hyperadrenocorticism.

Key words: older horses, Cushing's syndrome, metabolic syndrome, endocrine
disorders
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Y3POIUU MOPBUIHUTETA 1 MOPTAJIMTETA Y [1OITYJIAIMIH
BEJIOTJIABOT CYIIA (GYPS FULVUS) Y CPBHJH (2018-2023)

Iapko Mapunkosuh'*, Bnagumup Hemuh?, [lajana JJaButkos?, Mwian Auuunh*

1 IIp OJapko Mapunkosuh, penosuu npodecop, Karenpa 3a natonorujy, ®axynret
BeTepUHApCcKe MeauliuHe, YHuBep3ureT y beorpany, beorpan, Cpbuja
2 Ip Bnagpumup Hemuh, penosuu npodecop, Katenpa 3a cyacky BeTepUHAPCKY
menuuuHy, ®aKyyiTeT BeTepUHapcKe Menulube, Yausepsuret y beorpanmy, beorpan,
Cpbwuja
3 IIp Jajana JaBuTKOB, foueHT, KaTeapa 3a CyncKy BeTepuHApPCKy MeguLuHy, PakyaTeT
BeTepUHApCcKe MeauliuHe, YHuBep3ureT y beorpany, beorpan, Cpbuja
4 Ip Munan Auuuuh, nouenr, Karenpa 3a natonorujy, ®akynreTr BeTepuHapcke
MmenuuuHe, YHuBepsutet y beorpany, beorpaz, Cpbuja
* e-mail koHTaxT ocobe: darko@vet.bg.ac.rs
Kparak cagpixaj
benornaBu cyn (Gyps fulvus) je jemnaH ol yeTHpH BPCTe JIEIIWHAPa KOjU HACTAWYjy
Espony. To je jenuHa M CTPUKTHO 3amTHheHa BpcTa nemnHapa y CpOuju 1 HacTawyje
KalkOHE U KINCype peka YBau, Tpemmuna ¥ Munemeska. OBa NTHLA je jenHa of
Haj3HayajHUjUX YrpokeHUx Bpcra y Cpduju. Ycien yruuaja yoBeka (YIJIaBHOM Kao
NoCAefuLa TpoBamwa) Mocie [Ipyror CBETCKOI para OHMO je Ha MBHUIM HCTpedibema.
3axBabyjyhH BeTMKOM HaNopy KOH3EPBALMOHUCTA MOy allkja je cayyBaHa ajH je jour
YBEK OCET/BHBA. Y CKJIOMY HAamopa Ja Ce DeaomIaBy Cyll cadyyBa U 3aIUTHUTH CHCTEMCKO
npaheme MOPOUIUTETA U MOPTAIMTETA Ce cTpoBOfu of 2018. romuHe o faHac.
Y nomeHyTOM mepuony 27 neuieBa OeNOrJaBUX CyINOBa MpPOHaheHUX y NPUPOAH je
NaTOMOP(OIOMKK MperiaefaHo. M3BpiIeH je MaKpOCKONCKM M XUCTONATOJIOIIKH
npernen (HE, Ziehl-Neelsen, Grocott), a y HeKMM CJIydajeBUMa, kajia je OUI0 HEOTXOIHO
CIPOBEZIEHA Cy U MUKPODOHOJIONIKA, TAPa3UTOJIOIIKA U TOKCUKOJIOIIKA UCTUTHBAKkA, Kao
Y MOJIEKYJIapHO-TeHeTUYKa ucnutusama (PCR).
Hajuewrhu yspox MopduanTeTa 1 MOpTaIUTETA dUIIE Cy TpaymaTcke nospene (12/27) —
NafloBY, TpeNaTopH, WHTEPCIENHjCKE M HHTpPACHENUjCKe anTepauuje, Kao H
€JIEKTPOKylIMja, W yTamame. [lopen Tpayme uH(@iamaTOopmMe NpOMeHE Yy (OpMH
TUM@OLUTHOT MHUOKApAUTHCA U MepUKapOUTHCA, (PUOPHHOHEKPOTHYHE THEYMOHHU]E,
TUM@OLUTHOT TAaHKPEaTUTHCA U HEKPOTUYHOX EHTEPUTHCA CY YOUEHE KOog, 6/27 NTULa.
IereHepaTHBHEe NpPOMEHe Ha oOpraHuma (jerpa, cpue, Oydpesu) cy 3amaxkeHe y
XENaTOUUTHMA, KapAUOMHOLMTMMAa W TyOynouutumMa Kopx 6/27 mnruna. Taxobe,
MHQPEKTUBHU areHCHu Cy [OeTeKTOBaHW Kopi 4/27 nTuna, nNpyd 4emy je moTBpheHa
uH(pexuyja BUpycoM 3amagHor Huma (nmumdoxuctronutHH eHuedanutuc — PCR
notsphen WNV), T1ybepkynos3a (MynTtudoxanHa IpaHyJOMaTO3Ha IHEYMOHHja H
aepoCaKkylIUTUC — TO3UTUBHO Ha Ziehl-Neelsen dojeme), kiocTpupuosa (MacHBHA
KpBaB/betha W INpucyTHe OakTtepuje Clostridium sp. y OpraHMma) WU aclepruuiosa
(rpaHysioMaTo3Ha MHEYMOHHWja W aepOCaKyJIUTHC — MO3WUTUBHM Ha Grocoft Dojeme).
Beoma uHTEpecaHTaH Hajlas je Ja HU KOJ jeOHE JKUBOTHHE HHUje Do yTBpheHo
TPOBAME.
Kao €0 MyITHUOUCIHIIMHAPHUX HAYYHUX TUMOBA BETEPUHAPCKHU NATOJIOT UMa BEOMA
3HauajHy y OuyBamy Nomysanyje Denoriaasor cyna kao U CJIUX JPYTUX YTPOXKEHUX BPCTa
y Cpduju.
Kspyune peun: Benornasu cyn, Gyps fulvus, maTomop@orolike IpOMeHe, Y3pOoLu
MOpOUANTETa U MOPTAIUTETA
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MORBIDITY AND MORTALITY CAUSES IN THE EUROPEAN GRIFFON
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Abstract

The European griffon vulture (Gyps fulvus) is one of the four vulture species present
in Europe. It is the only and strictly protected vulture species in Serbia which inhabits
the gorges of the rivers Uvac, Tre$njca and MileSevka. This bird is one of the most
important endangered animal species in Serbia. Due to human impact (poisoning
mostly) after WWII it was on the edge of extinction in Serbia. Thanks to great effort
of conservationists the population is saved but still fragile. As a part of efforts to save
and protect European griffon vultures in Serbia a systematic survey of its morbidity
and mortality causes was conducted since 2018 until nowadays.

In mentioned period twenty-seven European griffon vulture carcasses found in nature
were submitted to pathomorphological examination. Macroscopical and
histopathological examination (HE, Ziehl-Neelsen, Grocott stains) were conducted,
sometimes followed by microbiological, parasitological and toxicological
examinations, as well as molecular-genetic examinations (PCR) when needed.
Trauma was the most frequent cause of morbidity and mortality (12/27) — fall,
predation, interspecies and intraspecies alterations, as well as electrocution, and
drowning. Beside trauma, inflammatory lesions were found in 6/27 birds, represented
by lymphocytic myocarditis and pericarditis, fibrinonecrotic pneumonia, lymphocytic
pancreatitis and necrotic enteritis. Degenerative changes of organs (liver, heart,
kidney) were seen in the hepatocytes, cardiomyocytes and tubulocytes (6/27 birds).
Also, infectious agents were detected in 4/27 birds, confirming West Nile virus
infection (lymphoplasmacytic encephalitis — PCR confirmation od WNV),
tuberculosis (multifocal granulomatous pneumonia and aerosaccculitis — positive for
Ziehl-Neelsen), clostridiosis (massive haemorrhages with presence of Clostridia in
organs) and aspergillosis (granulomatous pneumonia and aerosaccculitis — positive
for Grocott stain). Very interesting finding is that there was no evidence of poisoning
in any examined birds.

As part of multidisciplinary science teams veterinary pathologists play the very
important role in the conservation of the Eurasian griffon vulture population and also
all other endangered species in Serbia.

Keywords: European griffon vulture, Gyps fulvus, pathomorphological findings,
mortality and morbidity causes
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CLINICAL CASE OF COMPLICATED HEART FAILURE IN FRENCH
BULLDOG
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Abstract:

A 10-year-old French bulldog was presented at the Trakia university veterinary
hospital with a history of swelling all over the body, dyspnoea, cyanosis of mucous
membranes, and easy fatigue. The dog was earlier diagnosed in private clinic with
hypothyroidism. Treatment with dexamethasone, L thyroxine, Hepatiale forte,
vitamin C, and torasemide was prescribed, but there is not improvement in the
condition as a result of therapy. During our initial examination blood tests, X-ray,
echocardiography and ECG were performed. Physical examination revealed the
presence of anazarca, an enlarged abdomen with a barrel shape. Right-sided
systolic endocardial murmur was detected by auscultation. Blood tests showed
leukocytosis with neutrophilia, hyponatremia, hypokalemia, and slightly elevated
values of ALP, ALT, and UREA. Imaging studies, including X-ray and
echocardiography, revealed the presence of significant fluid collections in both
the chest cavity and the abdominal cavity. Moderate tricuspid valve regurgitation
and the presence of anechoic formation in the region of the left atrium also were
found. The electrocardiography showed Low-voltage QRS complexes, lack of
respiratory sinus arrhythmia and premature ventricular complexes. Due to the
advanced stage of the disease and the too pessimistic prognosis, a decision was
made to perform euthanasia. A subsequent autopsy revealed degenerative
changes in the liver, heart, and spleen. Neolpasia lienis, and myocardial infarct
also were detected. This case report highlights the importance of a comprehensive
diagnostic approach to identify the underlying causes of anasarca in dogs, as well
as the importance of timely treatment for this potentially life-threatening
condition.

Key words: anasarca, underlying causes, heart failure
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KIIMHHUYKH C/TYYAJ KOMIUVTHKOBAHE CPYAHE HHCY®OHUITUIJELTUJE
KOO ®PAHIIYCKOTI BYJIOOI
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1 IIp, CumeoHn Komes, noueHt, ®aKkynaTeT BeTEpUHAPCKe MeguLuHe, Tpakyja YHUBEP3UTET,
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2 Ip Hukona KocraguHos, goueHt, ®akynTeT BeTepuHapcKke MeguuuHe, Tpakuja
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3 Ip Jlazapus Jlazapos, Baupenuu mpodecop, Pakynrer BeTepuHapcKke MenuiuHe, Tpakua
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Kparak cagpxaj:

®pannycku Oynpmor crap 10 roguHa MpPENCTaBbEH je Y YHHUBEP3UTETCKO]
BETEpHUHAPCKOj donmHuLK Tpakuja ca UCTOPHUjOM OTOKA IO LIEJIOM Temly, SUCIHE]e,
MjaHO3€ CJIy30KOKe W Jakor 3amopa. Ilcy je paHuje y IpUBaTHOj KIMHHLMA
IOVjarHOCTUKOBAH XWIOTHpeo3a. IlpenucaHo je sedyeme pexkcameTa3oHOM, L
thyroxine, Hepatiale forte, vitamin C, u torasemide, aiu HHje [OIIJIO M0
noboJsblliakka CTama ycien Tepanuje. [[pUINKOM HHULIMjaIHOT ITpersiena ypaheHe cy
aHanuse KpBH, peHAareH, exokapauorpaduja u EKI. dusukamiHUM Hpernenom je
yTBpheHo mnpucycTBO aHas3apke, ysehaHor cromaka OauyBacTor OOnMKa.
AyckynTanvjom je OTKPUBEH INECHOCTPAHU CUCTOJIHU €HOOKapOHU wwym. KpBHH
TECTOBM Cy I[OKa3aJW JIEyKOLUTO3y Ca HeyTPODWINjOM, XHUIOHATPEMHU)jOM,
XUIOKaeMHjoM U diaro nosumeHuM BpenHoctuma AJIIL, AJIT u YPEA. Crynuje
CHUMama, yK/byuyjyhu peHIreHCKe CHUMKEe W exoKapauorpadujy, oTKpuiae cy
INPUCYCTBO 3HAYajHUX KOJIEKLWja TEYHOCTH W y TPYOHOj U TPOYIIHOj AyIUBH.
Y1BpheHa je U ymepeHa peryprurandja TPUKYCHUAHOT 3a7UCTKa W MPUCYCTBO
aHexoreHe ¢opmanuje y npeneny jgeBe nperkomope. Enexkrpokapauorpaduja je
nokasana HUCKOHamoHcke KPC komruiekce, HEIOCTAaTaKk PeCNUPAaTOpPHE CHUHYCHE
apUTMHU]E U NIpeypameHe BEHTPUKYJIaPHE KOMILIEKCE. 300T MOOAMAKIOr CTafujyMma
DonecTy ¥ NpeBUIlE NECUMUCTHYHE NMPOTHO3€E OHETA je OIIyKa Aa CE W3BPLIN
eyraHasyja. HakHagHa obnoykuuja OTKpwia je DereHepaTUBHE IIPOMEHE Y jeTpH,
cpuy U cine3uHd. OTKpUBEHa je U HeoIulasdua Ciae3vnHe, Kao U UHMApKT MUOKapaa.
OBaj wu3BelITaj C/lyyaja HaAmIallaBa BaXXHOCT CBEOOYXBATHOT AWjarHOCTHUYKOT
NpUCTYNa 3a WIEHTU(UKAUWjy OCHOBHMX y3pOKa aHacapke KOJ Maca, Kao |
Ba)KHOCT OJIarOBPEMEHOT JIeYerha OBOT MOTEHIIMjaTHO ONIaCHOT 110 KUBOT CTama.

KipyuHe peun: aHacapka, OCHOBHHU Y3pOLH, CpUaHa UHCYy DQHULIUjeHIIH]ja
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PAOUO/IOIIKE KAPAKTEPHUCTHKE OCTEOCAPKOMA ITACA

AnHaMmapHa 'andu Bykomanosuh*, HBana [laBunos, bojana biarojesuh,
Muxajno Epnessan

nou. np AuHamapua l'andu Bykomanosuh, npod. np YBana Jasunos, nou. np bojana
bnarojesuh, npod. nip Muxajno Epnemsan, YauusepsureT y Hosom Cany, [lossonpuspentu
daxkynreT, JlemapTMaH 3a BeTepuHapcky menuuuny, Tpr Jocuteja Odpanosuha 8, 21000
Hosu Can, Cpduja
* KopecnogeHTtHu ayTop: fou. ip AHHaMapua ['andu Bykomanosuh:
annamariagalfi@gmail.com

OcreocapkoM je Haj3aCTyIUb€HHja IpPUMapHa KOLITaHA HeOIulasHja maca Koja
NPBEHCTBEHO 3axBaTa MeTaduse AyTUX LIeBACTHUX KOCTH]jy, ajld Ce MOKe NOHEeKas
jaButTh ©U y Koctuma pedapa u rnaBe. PenareHorpadCk, NpUMapHU
aneHANKYJIapHU OCTEOCAPKOM TMOjaB/byje Ceé Ka0 OCTEOTUTHYHH, OCTEODTaCTUYHH
(OCTEOCKIePOTUYHN) WIM MELIOBUTH, KOjU HMa JUTHUYKE W MPOINYKTHUBHE
KapaxkTepucTuke. Ll1b OBOT pajia je fAa ce yKaXke Ha KapaKTepUCTUUHEe PaJUOJIOIIKe
3HaKe pa3MWYUTUX THUIOBA OCTEOCAapKOMa Maca M TaKo Olakila HHXO0BA
IvjarHoctuka. TOKOM HCTpakBama, Koje je 00yxsatuio pasnodsse ox 2013. rogune
no 2022. romvHe, yKynHO je obOpaheHo 1647 peHAreHcka CHMMKa Tmaca ca
CUMIITOMUMA 000/beHa TOKOMOPOTHOT CUCTEMA, Kao LITO CYy XPOMOCT, 110jaBa 0TOKa
v DonHOCT mpu nannauyju. OcTeocapkoMm je TUjarHOCTUKOBAH Kop 56/1647 (3,4%)
naca, NpU 4YeMy Cy OCTEOJUTUYHH W MELIOBUTH OCTE0CAPKOMH OWIH
HajsactymwseHuju  (55,36% wu  32,14%). Ha pEHOreHCKOM CHUMKY, KO&
OCTEOJIUTUYHOI OCTeocapka Cy OWIM HarjalleHW 3HalM pasapama M TydOuTKa
eJleMeHaTa NMpPUMapHE MaKPOCTPYKType KOCTH Ca HEjaCHOM TIpaHHULIOM u3Mehy
3axBaheHe W HOpPMajaHe CTPYKType KOCTH, IOK Cy KOJI MEIIOBUTOI THIA
ocTeocapkoma OWIM MCTOBPEMEHO NMPHUCYTHU 3HALK AECTPyKUHje U MpOoIyKuHje
kocTh. OcTeobmacTUdaH OCTEOCAapKOM je OM0 HajMame NeTeKTOBaHa KOLITaHa
HeoIIa3uja KoJ KOje Cé MOIJIO BHU3ye/JIM30BaTU U3PaKeHa MepuocTanHa Oyjama y
BUZly KapaKTePUCTUUHUX CyHUEBHMX 3paka W Kkopana. Ilopem Tora, TOKOM paHOT
cTagujyma odosbera, kon oppehenor Opoja maca (5,36%), Morao ce YO4YHTH
peaxkTuBHH Tpoyrao cnenuduuHor usrinena (,Codman’s triangle“) xoju HacTaje of
NEPUOCTAHOT U cydneprocTanHor dyjama. Ha 0cHOBY noOHjeHNX pe3ynTaTa MOXe
Cé 3aK/byYWTH 3Hauaj NpaBWIHE W TayHEe HUHTEpIpeTaldje PeHATeHOIOLIKUX
3HaKOBa OCTEOCAapKOMa Y Wby paHor oTkpuha odomemna.

Kspyune peun: perareHorpaduja, ocTeocapkoMm, KOIITaHA HEOIIa3Hja, nac
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RADIOLOGICAL CHARACTERISTICS OF OSTEOSARCOMA DOGS

Annamaria Galfi Vukomanovic¢*, Ivana Davidov, Bojana Blagojevi¢, Mihajlo
Erdeljan

Assoc. Dr. Annamaria Galfi Vukomanovi¢, prof. Dr. Ivana Davidov, Assoc. Dr. Bojana
Blagojevi¢, prof. Dr. Mihajlo Erdeljan, University of Novi Sad, Faculty of Agriculture,
Department of Veterinary Medicine, Trg Dositeja Obradovic¢a 8, 21000 Novi Sad, Serbia
* Corresponding author: Assoc. Dr. Annamaria Galfi Vukomanovi¢:
annamariagalfi@gmail.com

Abstract: Osteosarcoma is the most common primary bone neoplasia in dogs that
primarily affects the metaphysis of long tubular bones, but it can also sometimes
occur in the bones of the ribs and head. Radiographically, primary appendicular
osteosarcoma appears as osteolytic, osteoblastic (osteosclerotic) or mixed, having
lytic and productive features. The aim of this work is to indicate the characteristic
radiological signs of different types of osteosarcoma in dogs and thus facilitate
their diagnosis. During the research, which covered the period from 2013 to 2022,
a total of 1,647 x-rays of dogs with symptoms of locomotor system diseases, such
as lameness, swelling and pain on palpation, were processed. Osteosarcoma was
diagnosed in 56/1647 (3.4%) dogs, with osteolytic and mixed osteosarcoma being
the most common (55.36% and 32.14%). On the x-ray, in osteolytic osteosarcoma,
the signs of destruction and loss of elements of the primary bone macrostructure
were emphasized with an unclear border between the affected and normal bone
structure, while in the mixed type of osteosarcoma, signs of bone destruction and
production were simultaneously present. Osteoblastic osteosarcoma was the least
detected bone neoplasia in which pronounced periosteal swellings in the form of
characteristic sun rays and corals could be visualized. In addition, during the early
stage of the disease, in a certain number of dogs (5.36%), a reactive triangle of a
specific appearance ("Codman's triangle") could be observed, resulting from
periosteal and subperiosteal swelling. Based on the obtained results, it can be
concluded the importance of correct and accurate interpretation of radiological
signs of osteosarcoma in order to detect the disease early.

Key words: radiology, osteosarcoma, bone neoplasia, dog

111




28. TOOUIILE CABJETOBAKBE IOKTOPA BETEPUHAPCKE MEJUIIMHE PEINYB/IUKE CPIICKE (BOCHA U XEPLITETOBHUHA) — 2023
28th Annual Counselling of Doctors of Veterinary Medicine of Republic of Srpska (Bosnia and Hercegovina) - 2023

[IpenaBame 110 ITO3UBY

YJIOB U ITPOU3BOJIbA PUBE Y CBETY U CPBHUJH

Muan XK. bantuh', Jenena Jawuh!, Mununa I'mumnh!, Mapuja bomkosuh?,
bpanucnas bantuh?, Anexcannpa Tacuh3, [Iparo Hepuh!

1 Yuusepsutet y beorpagy, ®akynTer BerepuHapcke menunune, beorpan, Cpduja
2 VIHCTUTYT 3a XUTHjeHy U TeXHOIorujy meca, beorpag, Cpouja
3 Hayunu uHCTUTYT 3a BetepuHapcTBo Cpduje, beorpan, Cpduja
* e-mail koHTaxT ocobe: milanbaltic@gmail.com

Kparak cagpxaj:

Pruda je wu3y3eTHO BpeoHa HaMUPHHMLA Yy HCXpaHW Jbynu 300r Beoma 1odpo
n3dasaHCUpaHOr cafp)kaja MakpOHYTpHjeHaTa Kao IUTO Cy TO NMPOTEMHH, MACTH U
MUKPOHYTPHjEHTa OJJHOCHO MUHEpasia ¥ BUTaMHWHA. YicxpaHa pudoM LITUTH Jpyne Of
KapOWOBaCKyJIapHUX U KOPOHapHHUX DOJIECTH, TPEBEHNPA PAXUTUC U MEHTAITHE DONIECTH
kop neue. CTaHOBHUILTBO y CBeTy ce pubom cHajndesa W3 /iBa U3BOpa: Y/IOB puda U3
OTBOPEHHUX BOZAA (OKeaHH, MOPa, PeKe, jesepa) ¥ pudOM U3 aKBaKyJIType (MOPCKE BOAeE.
Oouare Bofie, MpUpOOHA U BemTayka jesepa). Ca mopacTomM dpoja CTaHOBHHKA Y CBETY
pacty u noTpede 3a XxpaHOM KaKO OW/BHOT TaKO M aHUMATHOT nopekna. O HaMUpHULA
aHMMaIHOr nmopekna puda rogvHama uMa Hajeehu mopacT 3axBabyjyhu, mpe cBera,
IIPOU3BOAKH pUbe y akBaKyATypH. AKBaKkyaTypa je dusa nosHara npe 2000 roguHa anu
HEH 3Hayaj y MPOU3BOMKBH pude MocTaje Mpeno3HaT TeK PaHUX AEBEINECETUX TrOoNvHa
npouior Bexka. TUX rooguHa ysoB pude U3 OTBOPEHMX Bofia (HajBehuM IETOM MOPEKIOM
Y3 OKeaHa U MOopa) NOCTUrao je pekopauux dmu3y 100 MUIMOHA TOHA, IITO je MPEeTUsI0
nopemehajy paBHOTeXe KUBOT cBeTa y Bomu. OrncraHak Hajyemhe yoBbeHUX puda
(cuTHa W KpynHa maaBa puda, ocnvhu) HOBeNeH je y MUTame na je mehyHapogHuM
YrOBOpPUMAa OTpaHHYEH YJIOB pubde y CBUM MOpPCKUM 30Hama. Op Taja ynos pude ce
ofpkaBa Ha oko 90 MunroHa ToHa roguime. [la du ce 3agoBoseuiie cBe Behe noTpede
3a pudom peliewe je HaheHO y aKBaKyJATYpH, Ia je OBAJECETUX TOAMHA OBOT BEKa
U3jeqHadyeHa IPOU3BOAA PUDE Y aKBaKyATyPH Ca yJI0BOM pude y OTBOPEHUM BOJjaMa.
YioB u npoussonwa pude y akBakyatypu ounu cy 2020. ropure 178 munuoHa Tona. Og
YKYTIHE TIPOU3BOIKE PUDE Y akBakyaTypH 1/3 ce nmpoussene y Kunu. Op 1960. romune
KaJa je MpoCeYHa MOTpOoLIka pyude y cBeTy dwia no cTaHoBHUKY 9,9 kr oHa je 2020.
roguHe nopacia Ha 20,2 kr. Og 1961. ronvHe KOMTUYWHA pude Ha TPXKUIITY pacia je 1o
TOAULIKO0j CTONH OF 3% a y UCTO Bpeme DP0oj CTAaHOBHUKA PACTAO je TOJULIEKEe TPOCeYHO
3a 1,65%. Cmarpa ce ga he no 2030. ropuHe noTpolIka pude 1Mo CTAHOBHUKY Y CBETY
rofulllke TopacTd Ha 21,4 kr. TpeHyTHO HajBehy moTpouiwy pude rofguuIme Mo
craHoBHUKY UMa Hcnmanp (91 xr) a HajMawy AdranucraH (0,24 xr). [Torpourma pude
1o CcTaHOBHUKY Y Cpduju je roguuime oko 7 Kr. Y CpOHjU ce ropuilmbe NMPOU3BENE Y
aKBaKY/ITypH (LIapaHCka ¥ HacTpMcka puda) 6.698 Tona pube, u ynosu 2.297 ToHa pude
(pexe, jesepa) (mpocex 2012-2021. roguHa). ¥ uctuMm roguma y Cpdujy je yBeseHo
rogutike ox 30.000 mo 36.000 ToHa pude (3amp3HyTa, KoH3epBe). Cpduja UMa Janexo
Behe MoryhHOCTH 3a NMpOM3BOIWY pHde y aKBaKyATypH alu pUdapCTBO Kao rpaHa
NOJbOIIPUBPENE NEIH FOIMHAMa Cy[JOMHY CTOYapCTBa I7Ee je eBUAEHTHO CMameme dpoja
rpia CToke (roBefia, CBUHA, XKUBHHE) U TIE jeJUHO CTarHUpa NPOU3BOAHA OBYHjEr Meca.

Kspyune peun: puba, Meco, yy0B pude, MOTpoLIkha pPUde, NCXpaHa CTAHOBHUILITBA

3axBanHHIA: Pan je nogp:xaH cpefcTBMMa MUHUCTapCTBa HayKe, TEXHOJIOIIKOT Pa3Boja ¥ HHOBaLUja
Penybnuke Cpbuje (Yrosop dpoj 451-03-47/2023-01/200143).
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Lecture by invitation

FISH CATCH AND PRODUCTION IN THE WORLD AND SERBIA

Milan Z. Balti¢'*, Jelena J anji¢!, Milica Glisi¢!, Marija Boskovi¢!, Branislav
Balti¢?, Aleksandra Tasi¢?, Drago Nedi¢!

1 University of Belgrade, Faculty of Veterinary Medicine, Belgrade, Serbia
2 Institute for Meat Hygiene and Technology, Belgrade, Serbia
3 Scientific Institute of Veterinary Medicine of Serbia, Belgrade, Serbia
* e-mail contact person: milanbaltic@gmail.com

Abstract:

Fish is an extremely valuable food in the human diet due to its very balanced content
of macronutrients such as proteins, fats and micronutrients, i.e. minerals and
vitamins. Eating fish protects people from cardiovascular and coronary diseases,
prevents rickets and mental diseases in children. The world population is supplied
with fish from two sources: from catching fish from open waters (oceans, seas, rivers,
lakes) and from aquaculture (seawater, brackish water, natural and artificial lakes).
With the increase of the world population, the demand for food of both plant and
animal origin is growing. Of the food of animal origin, fish has experienced the
greatest growth over the years, mainly due to the production of fish in aquaculture.
Aquaculture was known 2000 years ago, but its importance for fish production wasn't
recognized until the early 1990s. In those years, the catch of fish from open waters
(mainly from the oceans and seas) reached a record of almost 100 million tons,
threatening to upset the balance of aquatic life. The survival of the most commonly
caught fish (small and large bluefish, hake) is in question, so international agreements
limit fishing in all marine areas. Since then, fishing has been limited to about 90
million tons per year. To meet the growing demand for fish, a solution was found in
aquaculture, and so in the twenties of this century, fish production in aquaculture was
equated with fishing in open waters. The catch and production of fish in aquaculture
amounted to 178 million tons in 2020. Of the total aquaculture production, one-third
is produced in China. Since 1960, when the average fish consumption in the world
was 9.9 kg per capita, it has increased to 20.2 kg in 2020. Since 1961, the amount of
fish on the market has increased by 3% per year, while at the same time the population
has grown by an average of 1.65% per year. It is estimated that fish consumption per
capita in the world will increase to 21.4 kg annually by 2030. Currently, Iceland has
the highest annual fish consumption per capita (91 kg) and Afghanistan the lowest
(0.24 kg). Fish consumption per inhabitant in Serbia is about 7 kg per year. In Serbia,
6,698 tons of fish are produced annually in aquaculture (carp and trout) and 2,297
tons of fish (rivers, lakes) are caught (average 2012-2021). In the same years, 30,000
to 36,000 tons of fish (frozen, canned) were imported to Serbia annually.

Serbia has much greater possibilities for fish production in aquaculture, but fishing
as a branch of agriculture has for years shared the fate of livestock farming, where the
number of animals (cattle, pigs, poultry) is significantly decreasing and the
production of mutton is stagnating.

Keywords: fish, meat, fishing, fish consumption, population nutrition

Acknowledgment: The work was supported by funds from the Ministry of Science, Technological
Development and Innovation of the Republic of Serbia (Contract number 451-03-47/2023-
01/200143).
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[TpenaBame 10 MO3UBY

MHUKPOBHOJIOIIIKA YHUCTORA Y JIAHIIY XPAHE
bojan T'OJIURY, Iparo HEJUR?3, Iparan KACATUR*

1 op bojan l'onuh cneu. gp BeT., BUIIK HAy4YHU CapafHUK, JaBHa ycTaHOBa BeTepuHapcku
uHctuTyT Penybnuxke Cprcke ,JIp Baco byro3an” bawa Jlyka, bawa Jlyka, bocHa u
XepueropuHa
2 np Jparo Hepuh penosuu npodecop, JaBHa ycTraHoBa BeTeprHapcky HHCTUTYT
Penydnuke Cpncke ,JIp Baco bytosan“ bamwa Jlyka, bawa Jlyka, bocHa 1 XepuerosruHa
3 np Oparo Henuh pepoBuu mpodecop, YHuBep3uret y beorpany, ®axynrer BeTepuHapcke
menunune, beorpan, Cpbuja
4 np paran Kacaruh, Hay4yHU capagHUK, JaBHa ycTaHOBa BeTepuHapCKu MHCTUTYT
Penydnuke Cpncke ,JIp Baco bytosan“ bamwa Jlyka, bawa Jlyka, bocHa 1 XepuerosruHa
* Kopecnogentnu aytop: bojaun ['onuh, bojan.golic@virs-vb.com

Kparak cagpixaj

[Topen MUKPOOHMONOWIKUX KPUTEPUjyMa 3a XpaHy (kputepujymm OesdjemHocTH
XpaHe W KpUTEpPUjyMH XUTHjeHe Yy IMpouecy HOPOU3BOAHKE), MHUKPOOUOIOUIKU
KpUTEPHUjYMH 4UCTOhe Cy BeoMa BakKHA KapHvKa y MUKPOOMOJIOTHjH JlaHLla XpaHe.
[Tpocropyje y kojuMa ce pyKyje XpaHOM, IPEBO3HA CPEACTBA, IPpeIMETH, Ipudop U
ompeMa KOjU [o0jia3e y KOHTAKT C XpPaHOM MOPajy Cé PEemOBHO YUCTUTH H
ne3suH(UKOBaTH KaKo O ce u3djerao CBakM PU3UK O]l KOHTAMUHALMje, a XpaHa U
ocodse Mopajy OWTHM NON penoBHUM Han30poM. PykoBaouM XpaHOM MOpajy
OIp’KaBaTH BUCOK HUBO JIMYHE XUTHjeHEe U HOCUTH 0[roBapajyhy 3awtutHy ogjehy,
u OutH Oo0yueHHM O 3axTjeBUMa XUrWjeHe XpaHe. HempasBwiHo uuimihewe u
nesuH@ekuyja Cy OUPEKTHO IMOBE3aHW C pasHUM H3bujameM OosnectH Koje ce
npeHoce XpaHOM. KBanuTeT pykoBaolla XpaHOM 3aBHUCH OfI HUXOBOT 31PaBiba,
xurvjeHe u HaBuka. Odyka ocobsrpa KOje pyKyje XpaHOM, y BE3H C OCHOBHUM
KOHIIENITOM U 3aXTjeBUMA JIMYHE XUTHjeHe, CAaCTaBHU je OU0 Mmjepa 3a AodHjame
6e3djeqHoOTr MPOM3BOAA 32 MOTPOLIAYa. Y0OMYajeHo je fa ce XUTHjeHCKe MPoBjepe Y
odjekTuMa yCMjepaBajy Ha MOBPIIHHE KOje Cy Hajueurhe y KOHTaKTy C XpaHOM.

Y mukpoduonomkom mnperneny OpuceBa NpOLjeHa XWIHjeHe NOBPIIMHA Ce
YIJIaBHOM 3aCHUBa Ha ofpehuBamy Opoja komoHuja u Enterobacteriacea mo cm?.
[lopen oBuX, NOHEKaj Ce BpIIM HCIUTHBAKE MU HA TMPUCYCTBO IPYTUX
MUWKDOOpPraHu3ama, jep je mokasaHo na Salmonella spp., Shigella spp., Escherichia
coli, Staphylococcus aureus, Bacillus cereus ¥ ¢exaqHe CTPENTOKOKE MOTUUY Off
3apakeHUX 0coda Koje PYKyjy XpaHOM. Y HEKHM CiydajeBUMa MOTpedHOo je Ha
NOBpIIMHAMa KOje [oja3€ y KOHTAaKT C XpPaHOM YTBPOWTH TNPUCYCTBO Listeria
monocytogenes, ka0 y3pOYHHKAa JIUCTEPHO3e, TELIKe 3apa3He O0lecTd Jbynu H
KUBOTHUHA. Heka uctpaxuBama yKkasyjy Ia je )KHBOTHA CpeHMHA BULIE YK/by4YeHa y
MpolLeC MPOU3BOAKE Kao U3BOD Listeria monocytogenes HEro »KUBE XUBOTHHE U
NelmeBy, Tako na Tpeda odpaTuTH mNocedHy Nakky Ha Mpouec yuimlhewa M
nesuH@exuuje. 300r pU3KKa M0 jaBHO 34PaBibe, Y MPOU3BOIKBHY, IPEpany U IPOMETY
CIIpoBOJE ce o0DaBe3Ha WCIUTUBaWma Ha Listeria monocytogenes y NOCIOBawy C
rOTOBOM XpaHOM U Ha Salmonella y nmocioBamwy ¢ MECOM, ITPOU3BOIMMA OfT Meca U
NOJTYyTIPOU3BOJUMA.

Baxxehom perynatuBom gedHHHCAHU Cy KPUTEPUjyMU MUKPOOHOJIOIIKE YUCTOhe U
Y4eCcTaJIoCT KOHTpOJIe onipeMe, ypehaja, mpubopa, pagHuX MOBpIIWHA, pagHe ofjehe
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Y PYKy pagHHUKa y IPOU3BOJKBU U TPOMETY Y 00jEKTHMA U MPEBO3HUM CpPeACTBUMA
KOja Jjojla3e y KOHTAKT C XpaHOM, y KOjUMa IOCTOjU PU3HK OF I0jaBe W LIHMpEema
3apasHe OomectH. YmnopehuBamem [0OMjeHUX pesyiaTaTa MCIUTHBaWka Ca
KpUTEPUjyMHMa MHKPOOHONIOIIKE YHCTOhe, oOLjewyje Ce MNPUXBAT/BUBOCT
MHKpOOHOJIOUIKe YUCTOhe y30pka. Y30pak je NpUXBaT/bUBE MHUKPOOHMOIOLIKE
yrcTohe ako HUCIyHhaBa MUKPOOUOJIONIKE KPUTEPHUjyMe. YKOIUKO cafipxu 10 50%
BUIIE MHKPOOPTaHH3aMa, y30pak MOXe€ OWUTH NpUXBAT/bUBE MHUKPOOHOJIOIIKE
yucTohe, oA yCJI0BOM A He CaipKU NaToreHe dakrepuje.

[Iwb MCTpaKMBamwa je 1a ce NPOLUjeH! CTalbe MUKPOOHOIOUIKe YhCTohe Y JIaHLy
XpaHe.

Y3opuu dpucesa onpeme, ypehaja, npudopa, pafHUX NMOBPIIKHA, pagHe ofjehe u
PYKY pajHMKa y NMPOU3BOIHKHY, MPEPAAU U NMPOMETY y 00jeKTHMa U NPEBO3HUM
CPEACTBUMA KQjH [0/a3€ Y KOHTAKT C XpaHOM, TAje MOCTOjU OMACHOCT Off 10jaBe U
lmMpema 3apasHe 0oyecTH, KOPUIINeHU Cy 3a WUCIUTUBamle. Y30pLU MOTHYY W3
odjexaTa 3a MPOW3BOIWY, Npepany M OUCTPUOYLHjy XpaHe, pecTopaHa M OPYIHUX
YIOCTUTEBCKUX ODjeKaTa y KOjuMa Ce CITy’KH XpaHa, 00jexkaTa y 00/1acTh BaCIUTama,
odpasoBama U COLMja/HE 3alUTHTe (0DjeKTH 3a CMjellTaj Julna) U MPEeBO3HUX
CpencTaBa Koja jojia3e y KOHTAKT C XpaHOM. McniuTrBame je 06aBmeHo Tokom 2020.
ropuHe U 0dyxsaTtwiio je 2.958 y3opaxa.

OujewmuBame ycarjalleHOCTH Yy30paka W3BPIIEHO je Ha OCHOBY KaTeropuja
VCIIUTAaHUX y30paKa, apameTapa UCIUTHBAaba U MUKPOOUOIOUIKUX KPUTEPHjyMa
npukasaHux y cienehoj tabenu:

Kareropuja bpoj . Listeria
y3opaxa MHKpOOpraHu3ama Enterobacteriaceae monocytogenes Satmonella
Iopuynancke,
CTaKJIEHe, ITIaTKe <10 0-1 OncyctBo y OncyctBo y
MeTaJHe = 100cm?/6pucy | 100cm2/5pucy
nospumHe cfu/cm?
OcTare nospiuuHe
(opBeHe, < 0-1 OncyctBo y OncyctBO y
IUTACTUYHE, =30 100cm?/6pucy | 100cm2/dpucy
kameHe) cfu/cm?
Tamupy, 3gjenune,
pudop 3a jeno u
Mame nocyhe; 0
IICYyCTBO y OxncyctBo y
nocyhe u npubop <100 0-1
KOj# JOa3e y 100cmz2/6pucy | 100cm2/dpucy
KOHTAKT Ca XpaHOM
cfu/ml (cm2)
Pyke ocoda y
OncyctBo y OxncyctBO y
DOOUPY Ca XpaHOM <200 0-1
cfu/mi (cm?) 100cm?/6pucy | 100cm2/dpucy
boue win
amdanaxe 3a TeuHe 0-1 0-1 OﬂgygiBO y Ongyli?o y
mpousBoge cfu/ml pHucy pucy

cfu: colony forming units (jemuauia Koja opMupa KOJIOHHU]Y)

JTabopaTopHjcko UCTUTHBAE y30paka OprceBa BPIIEHO je ciaenehum meTomama:
- 0poj mukpoopranuzama npema BAS EN ISO 4833-1,
- Opoj Enterobacteriaceae mpema BAS EN ISO 21528-2,
- perekuwja Listeria monocytogenes mpema BAS EN 1SO 11290-1.
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- nmertexuuja Salmonella mpema BAS EN ISO 6579-1.
On yxymHor Opoja uCUTaHUX y3opaka opucesa, 94,22% je dwio 3amoBosbaBajyhe,
a 5,78% je buno HesagoBomasajyhe.
[TocMaTpaHo y OBHOCY Ha yKynaH dpoj ucnuTaHux ysopakxa, 77,19% ysopaka je
duno He3amoBosbaBajyhe 30or mosehaHnor dpoja Mukpoopranusama, a 22,81% 36or
nosehanor dpoja Enterobacteriaceae.
[Tatorenu Salmonella n Listeria monocytogenes HUCYy U30JI0BaHU HU Y jeTHOM y30DPKY
Opuca.
HodujeHn pe3ynTaTd yKasyjy Ia je ONIITH HHUBO XWTHWjeHEe y MPOU3BOOHH M
DUCTpUDYLHMjU XpaHE Ha BUCOKOM HUBOY, mocedHO 3D0r onCcycTBa maTOreHa
Salmonella w Listeria monocytogenes, aiu Ja W [Aajbeé TIOCTOjU PHU3UK O]
KOHTaMuHanuje Enterobacteridcede, Koje Cy HWHIOWUKATOPH XWUTHjeHA ITpoileca
IPOU3BOLHE.

JIutepatypa: 1. Watnick, P., & Kolter, R. (2000). Minireview: Biofilm, city of
microbs. Journal Bacteriology, 182, 2675-7679; 2. Aarnisalo, K., Tallavaara, K.,
Wirtanen, G., Maijala, R., & Raaska, L. (2006). The hygienic working practices of
maintenance personnel and equipment hygiene in the Finnish food industry. Food
control, 17, 1001-1011; 3. Lawrie, R.A. (1998). Lawrie’s meat science (6th ed.).
Cambridge, UK: Woodhead Publishing Limited; 4. Gill, C. O., & Jones, T. (1999).
The microbiological effects of breaking operations on hanging beef carcass sides.
Food Research International, 32, 453-459; 5. Samelis, J., & Metaxopoulos, J.
(1999). Incidence and principle sources of Listeria spp. and Listeria
monocytogenes contamination in processed meats and a meat processing plant.
Food Microbiology 16, 465-477.

KipyuHe  pujeun:  MUKpoOMONOIIKA  4uCTOha, JiaHal  XxpaHe,  Opoj
MUKpOOpraHu3ama, entepodakrepuje, Salmonella, Listeria monocytogenes.
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MICROBIOLOGICAL PURITY IN THE FOOD CHAIN
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1Dr. Sci. Bojan Goli¢ Specialist Dr. Vet., Senior Research Associate, Public Institution
Veterinary Institute of the Republic of Srpska "Dr. Vaso Butozan" Banja Luka, Banja
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2Dr. Sci. Drago Nedi¢ Full Professsor, Public Institution Veterinary Institute of the
Republic of Srpska "Dr. Vaso Butozan" Banja Luka, Banja Luka, Bosnia and Herzegovina
3 Dr. Sci. Drago Nedi¢ Full Professsor, University of Belgrade, Faculty of veterinary
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the Republic of Srpska "Dr. Vaso Butozan" Banja Luka, Banja Luka, Bosnia and
Herzegovina
* Corresponding author: Bojan Goli¢, bojan.golic@virs-vb.com

Abstract

In addition to microbiological criteria for food (food safety criteria and hygienic
criteria in the production process), microbiological purity criteria are a very
important link in the microbiology of the food chain. Premises where food is
handled, means of transport, items, utensils and equipment that come into
contact with food must be regularly cleaned and disinfected to avoid any risk of
contamination, and food and staff must be under regular supervision. Food
handlers must maintain a high level of personal hygiene and wear appropriate
protective clothing, and be trained in food hygiene requirements. Improper
cleaning and disinfection has been directly linked to various outbreaks of
foodborne illness. The quality of food handlers depends on their health, hygiene
and habits. The training of the staff who handle food, regarding the basic concept
and requirements of personal hygiene, is an integral part of the measures to obtain
a safe product for the consumer. It is common for hygiene checks in facilities to
be directed to surfaces that are most often in contact with food.

In the microbiological examination of swabs, the assessment of surface hygiene is
mainly based on the determination of the colony count and Enterobacteridacea per
cm?. In addition to these, testing is sometimes performed for the presence of other
microorganisms, because Salmonella spp., Shigella spp., Escherichia coli,
Staphylococcus aureus, Bacillus cereus and faecal streptococci have been proven to
originate from infected food handlers. In some cases, it is necessary, on surfaces
that come into contact with food, to determine the presence of Listeria
monocytogenes, as the cause of listeriosis, a serious infectious disease of humans
and animals. Some research indicate that the environment is more involved in the
production process as a source of Listeria monocytogenes than live animals and
carcasses, so special attention should be paid during the cleaning and disinfection
process. Due to the risk to public health, mandatory tests for Listeria
monocytogenes in the business of ready-to-eat food, and for Salmonella in the
business of meat, meat products and semi-products are carried out in production,
processing and trade.

The current regulation defines the criteria of microbiological purity and the
frequency of control of equipment, devices, accessories, work surfaces, work
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clothes and hands of workers in production and traffic in facilities and means of
transport that come into contact with food, in which there is a risk of the
appearance and spread of an infectious disease. By comparing the obtained test
results with the microbiological purity criteria, the acceptability of the
microbiological purity of the sample is assessed. A sample is acceptable
microbiological purity if it meets the microbiological criteria. If it contains up to
50% more microorganisms, the sample can be of acceptable microbiological
purity, provided that it does not contain pathogenic bacteria.

The aim of the research is to assess the state of microbiological purity in the food
chain.

Samples of swabs of equipment, devices, utensils, work surfaces, work clothes and
hands of workers in production, processing and traffic in facilities and means of
transport that come into contact with food, where there is a risk of the appearance
and spread of an infectious disease, were used as test material. The samples come
from facilities for the production, processing and distribution of food, restaurants
and other catering establishments where food is served, facilities in the field of
upbringing, education and social protection (facilities for housing people) and
means of transport that come into contact with food. The examination was carried
out during 2020 and included 2,958 samples.

Assessment of conformity of the samples was carried out on the basis of the
categories of tested samples, test parameters and microbiological criteria shown
in following Table:

Sample categories chll?rrllty Enterobacteriaceae morf;g;i?;znes Salmonella
Porcelain, glass, smooth <10 0-1 Absence in Absence in
metal surfaces cfu/cm? = 100cmz2/swab 100cmz2/swab
Other surfaces (wooden, < 0-1 Absence in Absence in
plastic, stone) cfu/cm? <30 100cm2/swab 100cmz2/swab
Plates, bowls, cutlery and
small dishes; dishes and . .
utensils that come in <100 0-1 18%’53256 mb 11(-)\(1))ser;7e 1nb
contact with food cfu/ml cme/swa cms/swa
(cm2)

Hands of food handlers <200 0-1 Absence in Absence in
cfu/ml (cm2) = 100cmz2/swab 100cmz2/swab
Bottles or containers for 0-1 0-1 Absence in Absence in
liquid products cfu/ml swab swab

cfu: colony forming units

Laboratory testing of water is performed by the following methods:
- enumeration of colony count according to BAS EN ISO 4833-1,
- enumeration of Enterobacteriaceae according to BAS EN 1SO 21528-2,
- detection of Listeria monocytogenes according to BAS EN ISO 11290-1.
- detection of Salmonella according to BAS EN ISO 6579-1.

Of the total number of swab samples examined, 94.22% were satisfactory and
5.78% were unsatisfactory.
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Observed in relation to the total number of tested samples, 77.19% of samples
were unsatisfactory due to an increased of colony count and 22.81% due to an
increased number of Enterobacteriaceae.

Pathogens Salmonella and Listeria monocytogenes were not isolated in any swab
sample.

Obtained results indicates that the general level of hygiene in the production and
distribution of food is at a high level, especially due to the absence of pathogens
Salmonella and Listeria monocytogenes, but that there is still a risk of contamination
with Enterobacteriaceae, which are indicators of the hygiene of the production
process.

References: 1. Watnick, P., & Kolter, R. (2000). Minireview: Biofilm, city of
microbs. Journal Bacteriology, 182, 2675-7679; 2. Aarnisalo, K., Tallavaara, K.,
Wirtanen, G., Maijala, R., & Raaska, L. (2006). The hygienic working practices of
maintenance personnel and equipment hygiene in the Finnish food industry. Food
control, 17, 1001-1011; 3. Lawrie, R.A. (1998). Lawrie’s meat science (6th ed.).
Cambridge, UK: Woodhead Publishing Limited; 4. Gill, C. O., & Jones, T. (1999).
The microbiological effects of breaking operations on hanging beef carcass sides.
Food Research International, 32, 453-459; 5. Samelis, J., & Metaxopoulos, J.
(1999). Incidence and principle sources of Listeria spp. and Listeria
monocytogenes contamination in processed meats and a meat processing plant.
Food Microbiology 16, 465-477.

Key words: microbiological purity, food chain, colony count, enterobacteria,
Salmonella, Listeria monocytogenes.
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MOHHUTOPHUHI MUKPOBHOJIOUIKE UCITPABHOCTH XPAHE Y
YTOCTHTEJbCKHUM OBJEKTHMA U OBJEKTHMA 3A IIPEPANY U ITIPOMET
MECA HA TEPUTOPHUJU I'PAJA BUJEJbUHE TOKOM 2022. TOOUHE

bopuwma MBanuh!*, Benemup Kapgupuh', Becna XXuskosuh?, bojan bamuh?,
Cnasuma Crankuh?, bojan I'aBpuh?, Teogop Mapkosuh!, Cnobonanka ITanuh!

1 BerepuHapcku 3aBop 100" Teonad”, bujemnna, bocHa u Xepiierosuxa,;
2 Berepunapcka uHcreknuja ['paga bujesruHa
* AyTop 3a kopecnogeHuyjy: doo.teolab@yahoo.com

Kparak cagpxaj

Hajuewrhu y3pounuuu OosecTH, HacTalMX HAKOH KOH3yMUpawa XpaHe, Cy
DakTepuje U BUXOBU TOKCHHH, KOjU YBUjEK IPEACTaBIbajy NOTEHIUjaIHy OMaCHOCT
10 37ipaBbe byau. [loganu u3 nurepatype roBope U To, Ija CBAKU LIECTU KOPUCHUK
yonyra pecropasa y CAJl-y, obonu on donecty NpeHOCHUBOM XPaHOM, a CJIMYHA je
yuecTtanocT ¥ y Esponu.

Pe3yntaTé MUKpOOHOJIOIIKOT HCIMTUBaka XpaHe, Be3aHU 3a 0Baj pafi,0[JHOCE Ce Ha
Ha ykynHO 120 yroctuTe/bCKM O0jekaT THIa pecropaHa, kade-nmuuepuja, kade-
NOCIaCTUYapHULIA, MECHUIIA U TIEKOTeKa Ha TEPUTOPHjHU rpana bujermune. Ysopuu
Cy Y3UMaHH Y OKBUPY MOHUTOPUHTa MUKPOOHMOJIOIIKE HCIIPAaBHOCTH XpaHe 3a 2022.
TOIMHY, KOje je cupoBena MHcneknyja 3a XpaHy ¥ BETEpUHApCKa UHCIIEKLHWja rpaja
bujemune, a aHanmu3e y3opaka BplieHe Ccy y JadopaTopuju BerepuHapckor 3aBoaa
Teonad y bujesnnn.

Mukpobduosomkom aHaiu3oM douio je odyxsaheHo ykynHo 231 y3opak xpaHe (83
TOTOBHX jesia, 22 mocaacTUYapcKa Mpou3BoAa, 45 cianonena, 5 y3opaka CeHABUYA
Ca pPa3INYUTHM NywewuMa U 6 canarta, 70 momympousBoja on Meca. [JodujeHu
pesynratd cy ynopeheHuM ca JIMMUTHMA NPOMUCAHUM Y MHUKPOOHOIOUIKUM
KpUTEPUjYMHUMa, a UCIUTHBawa Cy paheHa npumjeHom crangapaaux UCO merona
Uy CKIany 3a 3axTjeBuMa [IpaBuIHMKA 32 MUKPOOHOIOUIKY HCITPABHOCT XPaHe.
CBY HCNIUTHBAHU Y30PLHU XpPaHe Cy 3a[0BOJBHIIN KpUTEPHjyMe De3djeqHoCcTr XpaHe.
Hu y jelHOM Op MCIUTHMBAHMX y30pKa U3 YITOCTUTE/BCKUX objexara W odjexara 3a
IPOMET U Ipepajy Meca HUje NoKa3aHO MPUCYCTBO dakTepHja u3 popa Salmonella
spp. kao HU L.monocytogenes. bpoj koarymasa MO3UTHBHUX CTa(HIOKOKa -
Staphylococcus aureus duo je y rpaHdilama MTPONUCAHUX BPHjeHOCTH Kao U OpOj
E.coli nox je 6poj Enterobacteriaceae, W3Ha/i Mpenopy4YeHUX rpaHuUIla 3adubexeH
Koz 9 y3opka ciajosnesa, 2 mociaacTuyapcka Mpou3BoJa U y jeIHOj calaTh y CBUM
jeouHHLIaMa KOje YHMHE y30pak U TO Y PasIN4UTHUM OQjeKTHMa ,Te€ C€ y TaKBUM
odjekTuMa Mopa odpaTuTH Beha makwha Ha XUTHjeHy U Ha KOHCTAHTHY emyKalujy
0cod/pa KOja pyKyje ca XpaHOM.

Kibyune pwujeun: MuKpoOHOIOWIKA HCIPABHOCT, MOHUTOPHHI, YTOCTHUTE/bCKH
objexTH
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MONITORING OF MICROBIOLOGICAL SAFETY OF FOOD IN CATERING
FACILITIES AND MEAT PROCESSING FACILITIES ON THE TERRITORY OF
THE CITY OF BIJELJINA DURING 2022

Borisa Ivanic!’, Velemir Kadiric!, Vesna Zivkovi¢Z, Bojan Basi¢?, Slavia Stanki¢?,
Bojan Gavri¢?, Teodor Markovic!, Slobodanka Pani¢!

1Veterinary Laboratory doo Teolab, Bijeljina, Bosnia and Herzegovina
2Veterinary inspection Bijeljina
* Correspondent author doo.teolab@yahoo.com

Abstract:

The most common causes of foodborne disease are bacteria and their toxins,
which are always a potential danger to human health. Data from the literature
also show that every sixth user of restaurant services in the United States suffers
from foodborne disease and the frequency is similar in Europe.

The results of microbiological testing of food, related to this work, refer to a total
of 120 catering facilities such as restaurants, cafes-pizzerias, cafes-
confectioneries and meat processing facitilies in the city of Bijeljina. Samples
were taken as part of the Monitoring of microbiological safety of food for 2022,
conducted by the Food Inspectorate and Veterinary Inspectorate of the City of
Bijeljina, and the analysis of samples was performed in the laboratory of the
Veterinary Institute Teolab in Bijeljina.

The microbiological analysis included a total of 231 food samples (83 ready meals,
22 confectionery products, 45 ice cream, 5 sandwich samples with different
fillings and 6 salads and 70 meat products. The obtained results were compared
with the limits prescribed in the microbiological criteria, and the tests were
performed using standard ISO methods and in accordance with the requirements
of the Ordinance on microbiological safety of food.

All tested food samples met the food safety criteria. In none of the samples from
catering facilities was the presence of bacteria from the genus Salmonella spp. or
L.monocytogenes. The number of coagulase-positive staphylococci -
Staphylococcus aureus was within the prescribed values and as E.coli too while
the number of Enterobacteriaceae, above the recommended limits was recorded
in 9 ice cream samples, 2 confectionery products and in one sald in all units that
make up the sample in different facilities and in such facilities a larger attention
to hygiene and permanently education of food handling staff.

Key words: microbiological safety of food, monitoring, catering facilities
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MHUKPOBHOJIOIIKA UCITPABHOCT CUPEBA HA BEOIT'PAICKHUM
ITHJADAMA

Pamocnasa Casuh PamoBanosuh!, JacHa hophesuh!, Munujana Cunhuh',
Cnodonanka Jannhujesuh?

1 [Tpod.np Panocnasa Casuh PanosanoBuh, Banpennu npodecop, Karenpa 3a xurujeny u
TEXHOJIOTHjy HAMUPHHULIA aHUMAJIHOT nopekia, akynTer BeTepuHapcke MegulIMHe,
Yuusepsurert y beorpany, beorpan, Cpbuja
1 Ip Munujana Cunhuh, ctpyynu capagHuk, Karenpa 3a XurvjeHy ¥ TeXHOJIOTHjy
HaMHpHUIIAa aHUMaJTHOT nopekia, PakynTeT BeTepUHApCKe MeAULIUHE, YHUBEP3UTET y
beorpany, beorpan, Cpbuja
1 Ip Jacua Hophesuh, acucrent, KaTenpa 3a XxurujeHy U TeXHOJIOTHjY HAMUPHULIA
aHUMaJHor nopekia, ®akynTer BeTepuHapcke MenulHe, YHUBep3uTeT y beorpany,
beorpan, Cpbuja
2 Cneu.set.MenuuuHe Cnobonanka Jannhujesuh, penydauuky BeTepUHAPCKU UHCIIEKTOP,
MuHuKcTapCTBO NOBONPUBPENE, LIyMapCTBa U Boponpuspene, beorpaa, Cpouja
* e-mail koHTaKT ocode: mimica@vet.bg.ac.rs

Kparak cagpxaj:

Cup je mpousBoz of MieKa, KOju 3ay3uMa 3HauyajHO MeCTO y MCXpaHH pyau. Ha
Oeorpanckum nujanama Cy IPUCYTHU CUPEBH, KOjU Ce€ MPOU3BOAE OJ KyBaHOI M
CUPOBOT MJIEKa Ha TpafMLMOHAalaH HauyWH 0e3 NofaBama KOMEPLHjaTHUX CTaTep
KynTypa. [lotuay ca pasnuuutux reorpadckux jokanurera y Pemydnunu Cpouju.
Lws papa je duo [a ce uUCIWTa MHUKPODHMONOLIKA HCIPAaBHOCT CHUpeBa Ha
beorpanckum nvjanama.

HcnuraHo je ykynHo 43 y3opaka cupa (25 y3opaxa cupesa oz CHpoBOT U 18 yzopaka
CcUpeBa MPOU3BENEHUX Off KyBAHOI MJIEKa), Of KOjUX je 42 ucruTaHa y3opKka cupa
MPOU3BEIEHO Off KpPaB/ber MJeKa, NOK je caMo jedaH y30pak OWO MpPOW3BENEH Of
KO3Wjer MjeKa. Y30pKOBamwe je U3BPLIEHO Ha [BE Deorpaicke nujaune y LEHTPY
rpaga (Kanenuh u [Nanwiyna) TOKOM y3aCTOMHHMX BUKEHala Kaja je Ha 3eJIeHUM
nyjaljlaMa NPUCYTHO HajBULIE WHAWBUIYaTHUX NMpou3Bohaua, KOju U3HOCE CBOje
IIPOM3BOJE HA TPIXKUILTE.

Mukpoduonouika HUCOUTHBAaWa Cy BplleHa Npema [IpaBUIHUKY O OMNIITHUM H
nocedHUM yCJIOBUMA XUTHjeHe XpaHe Y OuI0 k0joj ¢asu MpousBoawe, nmpepane u
npomerta ("Cryxdenu rnacauk PC", 6p. 72/2010, 62/2018). 3a nokasuBame Listeria
monocytogenes xopuiihena je SRPS EN ISO 11290-2 meropa; 3a noka3uBame
Salmonella spp. je xopumhera SRPS EN ISO 6579 metomna; 3a UCIUTHBAE
KpUTEPHjyMa XWUTHjeHe TMpoLeca y30pUM CHUpeBa Cy HCIHUTAHU Ha MPUCYCTBO
Escherichia coli u xoarymnasa MO3WTHUBHE cTaduaokoke. 3a AokasuBawe E. coli
kopunrheHa je SRPS 1SO 16649 meToqa, a 3a I0Ka3uBame Koaryjia3a MO3UTHBHUX
crapunokoka SRPS EN ISO 6888-1 metoma. Y y3opuuma Cy HUCIHHUTAHU
¢usnukoxemujcku naramerpu pH BpemHoct nomohy nexamerpa (Testo 205) ca
yOOImHOM eJIeKTpoJJoM M aKTHBHOCT Boie (aw ) ca aBemerpoM (LabMaster-
aw,Novasina, I1IBajiiapcka).

Pesynraty cy mokasanu of YKynHO 43 MCIOWTAHUX y30paka CUpeBa Koaryniasa
NO3UTHBHE cTadUIoKoKe cy nokasaney 10 (23,25%) u E. coliy 21 (48,84%) cupesa.
Hu y jenHOM cHpy HUje Ioka3aHO MpUCYCcTBO Salmonella spp. u L. monocytogenes.
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bpoj xoarynasa nmosuTuBHUX cTaduiokoka ce kperao ofn 3,39 no 4,60 log CFU/g,
nok je dpoj E. coli 6uo on 3 no 4,34 log CFU/g. Hajawxka pH Bpepnoct 3,70 u
HajBuwa 6,40 cy 3abenexeHe y cCHpeBUMa O]l KyBaHOT myieka, cTapocTy 20 naHa u 1
IaH. AKTUBHOCT Bofe ce kpetana of 0,758 no 0,922.

Moxe ce 3aKbyyuTH Ja Cy HWCIOUTAaHU Y30pPUHM HCHYHABAIM KpUTEPHUjyMe
0e30eIHOCTH M KpUTEpHUjyME XWUTHjEHE y IpoLecy INPOU3BOAHE. Y30pKe cHpa y
KOjuUMa Cy [OKas3aHe Koaryjas3a MO3UTHBHe CTaUIOKOKe HUje DWUIo moTpedHo
VCIIUTATH Ha IPUCYCTBO EHTEPOTOKCHHA, jep HUje yTBpheH bpoj >10° CFU/g.

Kibyune peum: cup, Miexko, 0e3DemHOCT, XWIrHjeHa, Koarysjaas3a IIO3UTHBHE
cradunokoke, E. coli

3axBanHuua: "Pap je mogpkaH cpencTBUMa MMHUCTapCTBa Hayke, TEXHOJIOIIKOT pa3Boja U
uHoBauuja Pemybnuke Cpduje (Yrosop Opoj 451-03-472023-01 200143)." Ilocedna
3aXBaJIHOCT UHIUBUIYaTHUM NpousBohaumma cupa Ha deorpanckum nujanama Kanenuh u
[Manunyna 3a jbydasHO YCTYN/bEHE Y30PKE.
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MICROBIOLOGICAL SAFETY OF CHEESES AT BELGRADE MARKETS

Radoslava Savi¢ Radovanovi¢!, Jasna Pordevic¢!, Milijana Sindi¢!, Slobodanka
Janicijevic?

1 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
1 dr. Jasna Dodevi¢, PhD, Assistant, Department of Hygiene and Technology of Food
of animal origin, Faculty of Veterinary Medicine, University of Belgrade, Bulevar
oslobodenja 18, Belgrade, Serbia
1 dr. Milijana Sindi¢, spec.vet. med., PhD, Associate, Department of Hygiene and
Technology of Food of animal origin, Faculty of Veterinary Medicine, University of
Belgrade, Bulevar oslobodenja 18, Belgrade, Serbia
2 spec.vet.med. Slobodanka Jani¢ijevi¢, DVM, Republic Veterinary Inspector,
Ministry of Agriculture, Forestry and Water Management, Belgrade, Serbia
* e-mail: mimica@vet.bg.ac.rs

Abstract:

Cheese is a milk product which takes an important place in human diet. Cheeses
produced in a traditional manner from raw and cooked milk without addition of
comertial starers are present at Belgrade markets. They originate from different
localities in Republic of Serbia.

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.
The aim of the work was to examine the microbiological safety of cheeses at
Belgrade markets.

A total of 43 cheese samples were examined (25 cheese samples produced of raw
milk and 18 cheese samples produced of cooked milk), out of 42 cheese samples
were produced from cow's milk, while only one sample was produced from goat's
milk. Sampling was carried out at two Belgrade markets in the city center (Kaleni¢
and Palilula) during consecutive weekends when the largest number of individual
producers are present at the green markets, bringing their products to the market.
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). The SRPS EN ISO 11290-
2 method was used to detect Listeria monocytogenes; SRPS EN ISO 6579 method
was used to detect Salmonella spp. In aim to examine process hygiene criteria,
cheese samples were analysed for the presence of Escherichia coli and coagulase-
positive staphylococci. The SRPS ISO 16649 and SRPS EN ISO 6888-1 methods
were used to detect E. coli and coagulase-positive staphylococci, respectevely. The
samples were examined for physicochemical parameters, pH value using a pH
meter (Testo 205) by a stab electrode and water activity (aw) by awemeter
(LabMaster-aw, Novasina, Switzerland).

The results showed that out of 43 examined cheese samples, coagulase-positive
staphylococci were found in 10 (23.25%) and E. coli in 21 (48.84%) cheeses. The
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presence of Salmonella spp. and L. monocytogenes was not detected in none of
cheese samples.

The number of coagulase-positive staphylococci and E. coli ranged from 3.39 to
4.60 log CFU/g and 3 to 4.34 log CFU/g, respectevely. The lowest pH value 3.70
and the highest 6.40 were rmesaured in cheeses produced from cooked milk aged
20 days and 1 day. Water activity ranged from 0.758 to 0.922.

It can be concluded that examined samples met the safety and hygiene criteria in
the production process. Cheese samples in which coagulase-positive staphylococci
were found were not examined for the presence of enterotoxins, because the
number was not >10° CFU/g.

Key words: cheese, milk, safety, hygiene, coagulase-positive staphylococci, E. coli

Acknowledgments: This study was supported by the Ministry of Science, Technological
Development and Innovation (Contract number 451-03-472023-01 200143). Special
thanks to individual producers from belgrade markets Kaleni¢ and Palilula who kindly
gave us the samples.
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[TpenaBame 10 MO3UBY

BOJAY HHOYCTPHUJHU XPAHE — MUKPOBHOJIOIIKH OCBPT
bojan T'OJIMRY, paro HEJWHK?3, bumana [IERAHALL*

1 op bojan l'onuh cneu. gp BeT., BUIIK HAy4YHU CapafHUK, JaBHa ycTaHOBa BeTepuHapcku
uHctuTyT Penybnuxe Cprcke ,JIp Baco byro3an” bamwa Jlyka, bawa Jlyka, bocHa u
XepueropuHa
2 np Jparo Hepuh penosuu npodecop, JaBHa ycTraHoBa BeTeprHapcky HHCTUTYT
Penydnuke Cpncke ,JIp Baco bytosan“ bamwa Jlyka, bawa Jlyka, bocHa 1 XepuerosruHa
3 np Oparo Henuh pepoBuu mpodecop, YHuBep3uret y beorpany, ®axynrer BeTepuHapcke
menunune, beorpan, Cpbuja
4 1p bumpana [lehanau HayyHU capafHUK, JaBHa ycTaHOBa BeTeprHapcku HHCTUTYT
Penydnuke Cpncke ,JIp Baco bytosan“ bamwa Jlyka, bawa Jlyka, bocHa 1 XepuerosruHa
* Kopecnogentnu aytop: bojaun ['onuh, bojan.golic@virs-vb.com

Kparak cagpxaj
Bopa ce kOpHUCTH Ha pasnU4yUTE HAYMHE Y IIPOU3BOLKH XpaHe, YUMe MOCTaje U0
XpaHe HaMmjepHO, HeusdjexkHo WM o1y4ajHo. KoHTamuHauuja Xxpane
MHMKPOOPTraHM3MHUMa KOjH Ce IPEHOCe BOJOM JellaBa ce JUPEKTHO, MHOrO yelrhe,
MehyTUM, HHOUPEKTHO HAKOH YMHO)XaBama OBUX MHKpOOpraHuM3ama Ha
ounrheHUM MOBpIIMHAMAa ONpeMe Koja Ce KOPUCTH.
MUKpOOHONIOUIKKM KBajUTET BOJEe ce OOMYHO AedUHHIIE KAa0 MaKCHMAJIHO
IPUXBAT/bUB OpOj WM KOHUEHTpauuja DakTepyja Koje He MpenCcTaBsbajy ONacHOCT
1o 3apassse. HUBO HynTe BjepoBaTHOhe MUKPOOUOIOIIKE KOHTAMHUHALIMjEe BOJE 3a
nuhe He noctoju. HetauHo je pehu na cucrtemu 3a JUCTpUdYLIUjy U UCIOPYKY BOZE
3a nuhe Tpeda ma dymy cTepWwIHH, a aKTHUBHH PacT MUKPOOPraHM3ama Ce CMaTpa
I0Ka3aTe/beM KBapoBa y jeNVHHIIaMa 3a IIpepasy BOLE WIH JUCTPUOYLIUjH.
Bopa 3a mpame y mnpexpaMdeHO] MHOYyCTpPUjU MOKe OWUTH HU3BOP DaKkTepHjCKe
KOHTaMHHallMje ¥ JOJAaTHO YTPO3UTH KBanuTeT U be3bjesHocT xpane. Takohe, Boga
KOja Ce KOPUCTH TOKOM PYKOBamwa U 00pajie XpaHe MOXe OUTH [TOTEHIUjaTHH U3BOP
MHUKpOOHE KOHTaMHUHaldje ¢ MOTyhMM HeraTHBHUM NOC/befuliama 1o desdjeqHoct
XpaHe.
[TpousBoka ¥ AUCTPUDYIIMja OUOJOIIKK CTadMIHE BOZle 3a Muhe MOoXKe ce ToCTUhH
CaMo afieKBaTHUM IpahewmeM U KOHTPOJIIOM MUKPOOHUX ITpolieca TOKOM TpeTMaHa
U nuctpudyuuje Boge. CHadmjeBame BOJOM y MPOCTOPHjamMa 3a MPOU3BOIKBY XpPaHe
Tpeda ma Dynme mpemmeT MpoOLjeHe PU3WKA U OMACHOCTH Kako Ou ce 0be3dujemuno
oIp’kaBame oArosapajyher KBaauTeTa BOe TOKOM Ipolieca MPOU3BOIHE.
MHore 3apasHe DosecTd KUBOTH®BA U JbYLH NIPEHOCE CE BOOOM KOHTAMHUHUPAHOM
JBYICKUM W )KUBOTHEBCKUM H3JlydeBMHAaMa, KOja IIOCTaje H3BOP MaTOrEHHX
DakTepHja, BUpyca U apa3uTa (MpoTo30a, jaja MapasuTa) CIOCOOHUX Jla TpeXUBe y
pa3IuYUTUM Nepuoavma U nosehasajy pU3HK IO 30paB/beé MHOTHX JbYIH. IMIUPOM
cByjeTa. TemmnepaTypa BoJie je CyWITUHCKU (aKTOp KOjU yTUYe HAa KUHETHUKY pacTa
DakTepuja u mpoilece KOHKypeHIHje. Temmnepartype Boje 3a nmuhe ce 0duuHo kpehy
usmehy 3 m 25°C y eBpOINCKUM 3eMs/baMa U CE30HCKH Bapupajy yHyTap OBOT
TeMIepaTypHOT pacloHa Yak U YHyTap jeJHOT CUCTeMa IUCTPUOYIIHje Bofie 3a muhe.
[ToBulLIeHe TeMIlepaType BOAE Ce YeCTO MOoBe3yjy ¢ nmoBehaHoOM 3acTyrbeHouhy
DakTepdja y cucTeMuMa 3a JUCTpuOyUHjy Bosme 3a muhe, U ca Behum Opojem
WHIUKATOPCKUX OpraHu3ama Kao WTo cy Konudopmu. [la du ce eTMMUHUCAO PU3UK
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Ol MpeHoIIeHa 60eCTy, BOJJa HaMHUjemheHa MaCOBHOj MMOTPOIIKBHU Ce MpUje ynotpede
Tpetupa U nesuHdukyje. Ha oCHOBY pe3yntara MOry ce Ipefny3eTH aleKBaTHe Mjepe
KOjé yK/byuyjy MpPEeBEHUHWjy KOHTAaMUHALWje U CUCTeMCKY Ie3uHdeKkuujy. MHoru
NAaTOTeHW Cy MPUCYTHU CaMO o onpeheHHM yciioBUMa U, Kaja Cy MPHUCYTHH,
jaBmajy ce y Manom dpojy y nopehemwy c ApyruM MUKPOOPTraHU3MHUMA.
WHIUKATOPCKU OpPraHU3MU Ce KOPUCTE 3a MPOLjeHy MUKPOOUOJIOIKOT KBaIUTeTa
BoJe. Ynorpeba HWHAMKATOPCKUX Oakrtepuja, mnocedHo Escherichia coli wu
KomuGopMHMX DaKkTepHja, ka0 CpPeiicTBa 3a MPOIjeHy MOTEHIHjaJHOT MPUCYCTBA
MaToreHa KOju Ce MPEeHOCe BOAOM, je K/by4YHa 3a 3alUTHUTy jaBHOT 3[paBiba.
Escherichia coli je xonudopmHa dakTepHuja U cMaTpa ce TPUMapHUM HUHAUKATOPOM
KOHTaMuHaluje pekanrHe Bojie. EHTEpOKOKe YKk/byuyjy OpojHe BpPCTe Koje ce jaBrbajy
y delecy JbyoH U TOIJIOKPBHUX KUBOTHHA. [J1aBHU pasior 3a BUX0BO Habpajamwe je
npoLjeHa 3Hauaja npucycTBa KonudopMHUX DakTepuja y oncycTBy Escherichia coli
WIM [aBawme [oJaTHUX HH(POpMauuja NPWIMKOM IMpoljeHe cTerneHa moryhe
(exanHe KoHTamHuHauuje. Kao TakBHM, OHM Ce€ CMaTpajy CeKyHAAapHUM
VMHAWKaTOopuMa (pexanHor 3arahema. Mako npucycTBo Konu@opMHUX daKkTepHja He
yKasyje yBHjeK Ha NMPUjETHY 0 jaBHO 30paBibe, BUXOBO OTKPUBAKE j€é KOPHUCHA
WHIVKanyja fa Tpeda UCTpaKUTH ONepanuje TpeTHpama BOJie.

Oujena ycamiameHOCTH y30paka y oOpHOCy Ha [IpaBWJIHMK O 3OpaBCTBEHO]
UCIIPaBHOCTH BOJE HaMHjewmeHe 3a Jbyncky ynorpedy (CnyxbeHH I1acHHK
Penydnuke Cprcke 88/17) u3BpllueHa je HAa OCHOBY MapameTapa UCIUTHBawba U
MHKPOOHOIOUIKUX KPUTEPHjyMa NpUKasaHux y ciepehoj rabenu:

ITapameTap Kpurepujym
bpoj mukpoopranuzama Ha 22°C | 100/1 ml
bpoj mukpoopranuzama Ha 37°C | 20/1 ml

LIpyjeBHE EHTEPOKOKE 0/100 ml
Escherichia coli 0/100 mI
Konudopmu 0/100 ml

Iwbs uWCTpaXvBawa je YTBphHUBame MHUKPOOHMONOMWIKOr CTaTyca BOAe Y
npexpamMdeHoj HHIYCTPH]jH.
HcTtpakuBameM cy odyxBaheHU y30plid BO/ie KOja Ce KOPUCTH Yy MpexpamMdeHOoj
WHOYCTPHUjU. Y30pLH JOIa3€ U3 UHAYCTPHjE Meca, MIHjeKa U pude U yTOCTUTEIbCKAX
odjekata (xpaHa roroBa) ca Tepuropuje Penybnuke Cpncke (bocHa u
XepuerosuHa). UcnutuBame je 0d0aBbeHo Tokom 2022. ronuHe 1 00yxBaTuio je 192
y30pKa, o7l kojux je 75% 13 BomoBofa, a 25% u3 byHapa.
JTabopaTopHjcko UCTUTUBAE BOJie BPIIHU ce ciiefehuM MeTonama:

- ®poj mukpoopranuzama Ha Ha 22°C u 37°C mpema BAS EN 1SO 6222,

- 0poj xomudopmuux dakrepuja u Escherichia coli npema BAS EN 1SO 9308,

- 0poj upujeBHUx eHTepokoka nmpema BAS EN ISO 7899-2.
HctpaxkuBameM je yTBpheHo 79,69% 3amoBospaBajyhux ysopaka u 20,31%
He3aJoBo/baBajyhux y3opaka Boje. AHanusupajyhu pesyinrtaTe 3aL0BosbaBajyhux
y30pakKa y O/IHOCY Ha NMOopHjeksio y3opaka, 79,17% 3amoBosbaBajyhux yzopaka dumo
je u3 BojioBojia, a 81,30% w3 dyHapa. Y ofHOCY Ha UCIUTHBaHe TapaMmeTpe, 12,50%
y3opaka je duio 36or nosehanor 6poja ykynHor poja Mukpoopranuszama Ha 22°C
1 10,42% y3opaxa 30or nosehaHor dpoja Mukpoopranuzama Ha 37°C. Kazma cy y

127
e




28. TOOUIILE CABJETOBAKBE IOKTOPA BETEPUHAPCKE MEJUIIMHE PEINYB/IUKE CPIICKE (BOCHA U XEPLITETOBHUHA) — 2023
28th Annual Counselling of Doctors of Veterinary Medicine of Republic of Srpska (Bosnia and Hercegovina) - 2023

nuTawy natores, 8,85% ysopaxa je dumo 300r mpuUCyCTBa LPHjeBHUX EHTEPOKOKA,
5,73% 3dor npucyctsa Escherichia coli u xonudopma.

C 0b3upom Ha npucycTBo KonudopMHUX dakTepuja, Escherichia coli ¥ 1IpUjeBHUX
E€HTEepPOKOKa y BOJU KOja Ce KOPUCTH y MpexpaMOeH0j HHIOYCTPHjH, TOCTOJH PUSHK
0Jl MUKPODHOJIOIIKE KOHTAMUHALMje XpaHe ImyTeM Boze. OBo je nocedHo 3Ha4YajHO
€ 003UpoM Ha yauo OyHapCKe BOIE Y OJHOCY Ha YKyIHY BOAY KOja C€ KOPUCTH Y
UHIYCTPHUjU XpaHe.

JIuteparypa: 1. Dawson, D. (2000). Water Quality for the Food Industry:
Management and Microbiological Issues CCRFA Guideline No. 27. Chipping
Campden, UK: Campden and Chorleywood Food Research Association; 2. Dawson,
D. (1998). Water Quality for the Food Industry: An Introductory Manual CCRFA
Guideline No. 21. Chipping Campden, UK: Campden and Chorleywood Food
Research Association; 3. EU (2020). Directive (EU) 2020/2184 of the European
Parliament and of the Council on the quality of water intended for human
consumption (recast). Official Journal of Europian Union L435, 1-62; 4.
Gottschal, J. C. (1992): Substrate capturing and growth in various ecosystems. J.
Applied Bacteriol. Symp. Suppl., 73:39-48; 5. Prest, E. 1., Hammes, F., van
Loosdrecht, M. C. M., & Vrouwenvelder, J. S. (2016). Biological Stability of
Drinking Water: Controlling Factors, Methods, and Challenges. Front. Microbiol.
7,45.

KibyuHe pHjedn: MHAyCTpHja XpaHe, BOJA, MUKPOOHOIOrHja.
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Lecture by invitation

WATER IN THE FOOD INDUSTRY — MICROBIOLOGICAL REVIEW
Bojan GOLIC", Drago NEDIC?23, Biljana PECANAC!

1Dr. Sci. Bojan Goli¢ Specialist Dr. Vet., Senior Research Associate, Public Institution
Veterinary Institute of the Republic of Srpska "Dr. Vaso Butozan" Banja Luka, Banja
Luka, Bosnia and Herzegovina
2Dr. Sci. Drago Nedi¢ Full Professsor, Public Institution Veterinary Institute of the
Republic of Srpska "Dr. Vaso Butozan" Banja Luka, Banja Luka, Bosnia and Herzegovina
3 Dr. Sci. Drago Nedi¢ Full Professsor, University of Belgrade, Faculty of veterinary
medicine, Belgrade, Serbia
4Dr. Sci. Biljana Pe¢anac, Research Associate, Public Institution Veterinary Institute of
the Republic of Srpska "Dr. Vaso Butozan" Banja Luka, Banja Luka, Bosnia and
Herzegovina
* Corresponding author: Bojan Goli¢, bojan.golic@virs-vb.com

Abstract

Water is used in various ways in food production, thereby becoming part of the
food intentionally, inevitably or accidentally. The contamination of the food by
water-borne microorganisms occurs directly, much more often, however,
indirectly after multiplication of these microorganisms on the cleaned surfaces of
the equipment used.

The microbiological quality of water is commonly defined as a maximum
acceptable number or concentration of bacteria that do not constitute a health
hazard. Zero-probability level of microbiological contamination of drinking water
does not exist. It is incorrect to state that drinking water distribution and delivery
systems should be sterile, the active growth of microorganisms is considered
indicative of failures in water processing units or distribution.

Wash water ih food industry can be source of bacterial contamination and further
compromise the quality and safety of food. Allso, whe water used during handling
and processing of food can be potential sources of microbial contamination with
possible negative consequences on food safety.

The production and distribution of biological stable drinking water can only be
achieved by adequate monitoring and control of microbial processes during water
treatment and distribution. Water supplies within food production premises
should be subject to risk and hazard assessment to ensure that appropriate water
quality is maintained throughout the production process.

Many infectious diseases of animals and humans are transmitted by water
contaminated with human and animal excrement, which becomes a source of
pathogenic bacteria, viruses and parasites (protozoa, parasite eggs) capable of
surviving for different periods, and raise the health risk for many people
throughout the world. Water temperature is an essential factor influencing
bacterial growth kinetics and competition processes. Drinking water temperatures
typically range between 3 and 25°C in European countries, and fluctuate
seasonally within this temperature range even within a single drinking water
distribution system. Elevated water temperatures have often been associated with
increased bacterial abundance in drinking water distribution systems, and with
higher numbers in indicator organisms such as coliforms. In order to eliminate
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the risk related to disease transfer, water intended for mass consumption is
treated and disinfected before use. On the basis of the results, adequate measures
can be taken that include prevention of contamination and systemic disinfection.
Many pathogens are present only under specific conditions and, when present,
occur in low numbers compared with other micro-organisms.

Indicator organisms are used to assess the microbiological quality of water. The
use of indicator bacteria, in particular Escherichia coli and the coliform bacteria,
as a means of assessing the potential presence of water-borne pathogens has been
paramount to protecting public health. Escherichia coli is a coliform bacteria and
it is considered a primary indicator of fecal water contamination. Enterococci
include a number of species that occur in the faeces of humans and warmblooded
animals. The main reason for their enumeration is to assess the significance of the
presence of coliform bacteria in the absence of Escherichia coli, or to provide
additional information when assessing the extent of possible faecal
contamination. As such, they are regarded as secondary indicators of faecal
pollution. Whilst the presence of coliform bacteria does not always indicate a
public health threat, their detection is a useful indication that treatment
operations should be investigated.

Assessment of conformity of the samples in relation to the Rulebook on the health
safety of water intended for human consumption (Official Gazette of Republic of
Srpska 88/17) was carried out on the basis of the test parameters and
microbiological criteria shown in following Table:
Parameter Criteria
Total count at 22°C 100/1 ml
Total count at 37°C 20/1 ml
Intestinal enterococci | 0/100 ml
Escherichia coli 0/100 ml
Coliform bacteria 0/100 ml

The aim of the research is to determine the microbiological status of water in the
food industry.

The research included samples of water used in the food industry. The samples
come from the meat, milk and fish industry and catering facilities (ready to eat
food) from the territory of Republic of Srpska (Bosnia and Herzegovina). The
examination was carried out during 2022 and included 192 samples, of which 75%
originated from the water supply system, and 25% from wells.

Laboratory testing of water is performed by the following methods:

- enumeration of colony forming units expressed as total count of bacteria
cultivated at 22°C and 37°C according to BAS EN ISO 6222,

- enumeration of coliform bacteria and Escherichia coli according to BAS EN
ISO 9308,

- enumeration of intestinal enterococci according to BAS EN ISO 7899-2.
The research determined 79.69% satisfactory samples and 20.31% unsatisfactory
water samples. Analyzing the results of satisfactory samples in relation to the
origin of the samples, 79.17% of the satisfactory samples were from the water
supply system, and 81.30% were from wells. In relation to the tested parameters,
12.50% of samples were due to an increased number of total count of bacteria
cultivated at 22°C and 10.42% of samples were due to an increased number of
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total count of bacteria cultivated at 37°C. When it comes to pathogens, 8.85% of
the samples were due to the presence of intestinal enterococci, 5.73% due to the
presence of Escherichia coli and coliform.

Considering the presence of coliform bacteria, Escherichia coli and intestinal
enterococci in water used in the food industry, there is a risk of microbiological
contamination of food trough water. This is particularly significant considering
the share of well water in relation to the total water used in the food industry.

References: 1. Dawson, D. (2000). Water Quality for the Food Industry:
Management and Microbiological Issues CCRFA Guideline No. 27. Chipping
Campden, UK: Campden and Chorleywood Food Research Association; 2. Dawson,
D. (1998). Water Quality for the Food Industry: An Introductory Manual CCRFA
Guideline No. 21. Chipping Campden, UK: Campden and Chorleywood Food
Research Association; 3. EU (2020). Directive (EU) 2020/2184 of the European
Parliament and of the Council on the quality of water intended for human
consumption (recast). Official Journal of Europian Union L435, 1-62; 4.
Gottschal, J. C. (1992): Substrate capturing and growth in various ecosystems. J.
Applied Bacteriol. Symp. Suppl., 73:39-48; 5. Prest, E. 1., Hammes, F., van
Loosdrecht, M. C. M., & Vrouwenvelder, J. S. (2016). Biological Stability of
Drinking Water: Controlling Factors, Methods, and Challenges. Front. Microbiol.
7,45.

Key words: food industry, water, microbiology.
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ULOGA NAUCNOG INSTITUTA ZA VETERINARSTVO “NOVI SAD” U
NACIONALNOM MONITORINGU BEZBEDNOSTI HRANE ZIVOTINJSKOG
POREKLA TOKOM 2022. GODINE

Jelena VraneSevi¢!'+, Suzana Vidakovi¢ Knezevi¢?*, Andela Pavlovié3, Milos
Peli¢*, Dragana Ljubojevi¢ Peli¢®, Brankica Kartalovi¢é, Dubravka Milanov’

+ Ovi autori dele prvo autorstvo
1 Dr sci. vet. med., Jelena VraneSevi¢, nau¢ni saradnik, Nauc¢ni institut za veterinarstvo
“Novi Sad”, Novi Sad, Republika Srbija
2 Dr sci. vet. med., Suzana Vidakovi¢ Knezevi¢, nau¢ni saradnik, Nau¢ni institut za
veterinarstvo “Novi Sad”, Novi Sad, Republika Srbija
3 Drvet., Andela Pavlovi¢, Nau¢ni institut za veterinarstvo “Novi Sad”, Novi Sad,
Republika Srbija
4 Dr sci. vet. med., Milo§ Peli¢, nau¢ni saradnik, Nauc¢ni institut za veterinarstvo “Novi
Sad”, Novi Sad, Republika Srbija
5 Dr sci. vet. med., Dragana Ljubojevi¢ Peli¢, vis$i naucni saradnik, Naucni institut za
veterinarstvo “Novi Sad”, Novi Sad, Republika Srbija
6 Dr, Brankica Kartalovi¢, nau¢ni saradnik, Naucni institut za veterinarstvo “Novi Sad”,
Novi Sad, Republika Srbija
7 Dr sci. vet. med., Dubravka Milanov, nau¢ni savetnik, Nau¢ni institut za veterinarstvo
“Novi Sad”, Novi Sad, Republika Srbija
*e-mail: jelenababic@niv.ns.ac.rs + Ovi autori dele prvo autorstvo

Kratak sadrzaj: Sistemsko sprovodenje uzorkovanja i ispitivanja hrane
zivotinjskog porekla, sakupljanje, obrada i ocena podataka o rezultatima
ispitivanja, radi prac¢enja stepena usaglasenosti sa propisima kojima se ureduje
bezbednost hrane zivotinjskog porekla prema “Pravilniku o utvrdivanju Programa
monitoringa bezbednosti hrane Zivotinjskog porekla za 2021. godinu” (Sluzbeni
glasnik RS, br. 69/2021) realizovano je tokom 2022. godine. U okviru ovog
monitoringa Naucni institut za veterinarstvo “Novi Sad” je uzorkovao i ispitao,
prema nalogu inspektora, 546 uzoraka hrane Zivotinjskog porekla. Nadzorom su
obuhvac¢ena mikrobioloSka i hemijska ispitivanja. Broj jedinica sa grani¢nim
vrednostima, kao i metode ispitivanja su definisane Planom monitoringa koji se
nalazi u prilogu “Pravilnika o utvrdivanju Programa monitoringa bezbednosti
hrane zivotinjskog porekla za 2021. godinu” (Sluzbeni glasnik RS, br. 69/2021).
Dobijeni rezultati su dostavljeni Upravi za veterinu, Ministarstvu poljoprivrede,
Sumarstva i vodoprivrede. Monitoringom, Uprava za veterinu, zajedno sa
laboratorijama koje su bile uklju¢ene u monitoring bezbednosti hrane Zivotinjskog
porekla, medu kojima je i Nauc¢ni institut za veterinarstvo “Novi Sad”, stice uvid
u stanje bezbednosti hrane Zivotinjskog porekla na trzistu Republike Srbije i
sprovodi odgovarajuce aktvnosti i planove sa ciljem povecanja zastite zdravlja i
drugih interesa potroSaca.

Klju¢ne reci: nadzor, mikrobiolo$ka ispitivanja, hemijska ispitivanja

Zahvalnica: Ovaj rad je rezultat istrazivanja po Ugovoru sa Ministarstvom nauke,
tehnoloskog razvoja i inovacija Republike Srbije o realizaciji i finansiranju
naucnoistrazivackog rada NIV-NS u 2023. godini, broj 451-03-47/2023-01/200031.
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THE NATIONAL MONITORING OF ANIMAL ORIGIN FOOD SAFETY
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Abstract: Systematic implementation of sampling and testing of food of animal
origin, collection, processing and evaluation of results, in order to monitor the
degree of compliance with the regulations of the animal origin food safety
according to the Regulation on Establishing the Monitoring program for the
animal origin food safety for the year 2021 (Official Gazette of the Republic of
Serbia, No. 69/2021) was implemented during 2022. As part of this monitoring,
Scientific Veterinary Institute "Novi Sad" sampled and examined, according to
the order of veterinary inspectors, 546 samples of food of animal origin.
Surveillance included microbiological and chemical examination. The number of
units with limit values, as well as the testing methods, were defined by the
Monitoring plan, which is part of the Regulation on Establishing the Monitoring
program for the animal origin food safety for the year 2021 (Official Gazette of
the Republic of Serbia, No. 69/2021). The obtained results were submitted to the
Veterinary Directorate, Ministry of Agriculture, Forestry and Water Management.
Through monitoring, the Veterinary Directorate together with the laboratories
that were involved in the monitoring of the animal origin food safety, including
the Scientific Veterinary Institute "Novi Sad", gained insight into current
situation of the animal origin food safety on the market of the Republic of Serbia.
The Veterinary Directorate, Ministry of Agriculture, Forestry and Water
Management implements appropriate activities, and plans with aim to increase
the protection of health and other consumer interests.

Key words: surveillance, microbiological examination, chemical examination
Acknowledgments: This study was funded by Ministry of Science, Technological
Development and Innovation of Republic of Serbia by the Contract of implementation and
funding of research work of NIV-NS in 2023, Contract No: 451-03-47/2023-01/200031.
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HEOIIXOOHOCT YCKIIABHBAIbA PETYJIATHUBE O KOHTPOJIH
TPUXHWUHEJIO3E Y PEITYB/IMIIU CPIICKOJ CA EBPOIICKHM ITPABHJINMA

Ilapko JlecnoroBrh'*, Iparan Kuexesuh'
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Penydnuka Cpncka, buX
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Kparak cagpxaj:

Komucwuja Esponcke yuuje (EY) je, y uHTepecy jacHohe nponuca o KOHTpOJIU Meca
Ha TpuxuHesne, ofjaBuna Ypendy o yrBphuBamy nocedHHx mpaBuia 3a CiIykdeHy
KOHTpo/ly TpuxuHene y Mecy 0Opoj 2015/1375. OBa Ypenda mnpencrasbpa
KonudrkoBaHU TeKCT uctoumerne Ypende Komucuje (E3) &p. 2075/2005, xoju je
TOKOM BpeMeHa HEKOJIMKO MyTa MUujewaH. Ypemdbama (E3) dpoj 853/2004, dpoj
854/2004 n 882/2004 EBponckor napnamenta u Caseta cy yTBpheHH 30paBCTBEHH
YCJIOBY, TpaBWla M 3aXTjeBM y Be3W Ca XPAaHOM JKUBOTUHKCKOT MOpHjeKIa U
HeonxopHe Cnyx0eHe KoHTpose. OBe OCHOBHE €BPOIICKE PEryJaTHUBE Cy ¥
3axoHopascTBy Penybnuke Cprcke (PC) u bocHe u Xepuerosune (buX) nperouene
y 3aKoH 0 xpaHH, [IpaBWIHHK O CIyXD€HUM KOHTPOJIaMa IPOU3BOAA XKUBOTUHCKOT
nopyYjexkyia HaMHUjelhEeHUX 3a HCXpaHy Jbyad U IIpaBUIHUK O BepU@UKALUjU
cnykDeHMX KOHTpOJIa XpaHe U cydjexara y nociaoBawy ca xpaHoM. PC je y uuspy
ycknahuBama npomnuca ca peryinatuBama EY y nmorneny KoHTpose XxpaHe JOHH]jena
onrosapajyhe mpomuce, a y IWby KOHTPOJIe TPUXHUHEN03€ KOJ JbyOH, JoOMahuX U
IOUB/BUX KUBOTHHA, PC je HampaBwia BEJIHWKHU KOpak JOHOLIeweM [IpaBuiHMKa O
Mjepama 3a cy30dujame U UCKOPjemaBa TpUxuHenose xuBotumba 2010. rogune. OBaj
NPaBWIHUK je ogpeheHe meTone BjemiTayke JUTeCTHje 03HAYMO Kao MjepolaBHe 3a
npeTpary Meca Ha JapBe TPUXUHENa, IOK je MeTola KOMIIpecHje MOTIyHo u3daueHa
300r HEeTOBOJbHE OCjeT/BUBOCTH KOJ MH(EeKIIMja HUCKOT UHTe3UTeTa U HH(deKLrja ca
BpcToMm Trichinella pseudospiralis. Mehytum, npasuwiauk PC je moTpedHO TONyHUTH
ca 3axtjeuma EY VYpenbe 0dpoj 2015/1375 xoju Hamaxy [da BeTepUHApCKe
opra"usaiyje ¥ nabopaTtopHje Koje paje KOHTPOJIYy MeCa Ha JapBe TPUXUHEeNIa
MOpajy M[a ydecTByjy y odykama W MehynadopaTopHjckoM HCIUTHBAKY Koje
opraHu3yje pedepeHTHa sjabopaTopuja. Takohe, MpaBUIHUKOM CE MOPa HaTIaCUTH
Ila BETEPUHAPCKU MHCIEKTOPU O MeCy U TPyNOBUMA MMO3UTUBHUX KUBOTHHA MOTY
OJUTy4YMBATH TEK KaJl UX CJIyKOEHO y30PKyjy ¥ HCIIUTAjy Y CITy»k0eH0]j 1abopaTtopuju
3a TPUXHHEN03Y, Te Jja Ce y30pLHU CBUX NO3UTUBHUX XKUBOTHHA MOPAjy NOCTABUTH
pedepenTHoj JsabopaTopuju. IIpaBMIHHUK Mopa [JedUHHUCATH U MOTyhHOCT
nodujama cTaTyca odjeKara ca 3aHEMap/bBUBUM PU3UKOM O]l TPUXHHEIO3€ U, Y BE3U
ca TUM, 0DaBe3aH MOHUTOPHHT JUB/bUX )KUBOTHIA HA TPUXUHEI03Y.

KibyuHe pHjedn: TpPUXVHEN03a, 3aKOHCKA perynatrsa, EBporncka yHHja,
Penybnunka Cpricka
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Abstract:

The Commission of the European Union (EU) has, in the interest of clarity of
regulations on the control of trichinella in meat, published Regulation No.
2015/1375 on establishing special rules for the official control of trichinella in
meat. This Regulation represents the codified text of Commission Regulation (EC)
no. 2075/2005, which has been amended several times over time. Regulations (EC)
No. 853/2004, No. 854/2004 and No 882/2004 of the European Parliament and
the Council establish the health conditions, rules and requirements related to food
of animal origin and the necessary official controls. These basic European
regulations have been transposed in the legislation of Republic of Srpska (RS) and
Bosnia and Herzegovina into the Law on Food, the Rulebook on official controls
of products of animal origin intended for human consumption and the Rulebook
on the verification of official controls of food and subjects in the food business.
In order to harmonize regulations with EU regulations regarding food control, the
RS adopted appropriate regulations, and in order to control trichinosis in humans,
domestic and wild animals, the RS took a big step by adopting the Rulebook on
measures to control and eradicate animal trichinosis in 2010. This rulebook
designated certain methods of artificial digestion as authoritative for searching
meat for trichinella larvae, while the compression method was completely
excluded due to insufficient sensitivity in low-intensity infections and infections
with the species Trichinella pseudospiralis. However, the RS rulebook needs to be
supplemented with the requirements of EU Regulation No. 2015/1375, which
stipulate that veterinary organizations and laboratories that control meat for
trichinella larvae must participate in training and interlaboratory testing
organized by the reference laboratory. Also, the regulation must emphasize that
veterinary inspectors can only decide on the meat and carcasses of positive
animals when they are officially sampled and examined in the official laboratory
for trichinosis, and that samples of all positive animals must be submitted to the
reference laboratory. The Rulebook must also define the possibility of obtaining
the status of facilities with a negligible risk of trichinosis and, in connection with
that, the mandatory monitoring of wild animals for trichinosis.

Keywords: trichinellosis, legislation, European Union, the Republic of Srpska
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Kratak sadrzaj:
U zemljama Evropske unije redovno se sprovode redovne kontrole kvaliteta
pregleda uzoraka mesa na prisustvo larvi Trichinella (PT). U ovim ispitivanjima
ucestvuju sve laboratorije u kojima se koristi metod vestacke digestije mesa. Prvu
ovakvu proveru u Srbiji uspesno je organizovao INEP 2017 godine. U narednim
godinama redovno se sprovode ovakve kontrole. Tokom 2022 Fakultet
veterinarske medicine uspe$no je organizovao ovakvu kontrolu za laboratorije
veterinarskih specijalistickih instituta, nekih stanica i klanica. Krajem 2022 INEP
je od strane Ministarstva poljoprivrede Sumarstva i vodoprivrede, Uprave za
veterinu imenovan kao Nacionalna referentna laboratorija za otkrivanje trihinele
u mesu Zzivotinja (NRLT). Tokom 2023 godine NRLT Srbije je organizovala novu
kontrolu kvaliteta rada. Nasa iskustva pokazuju da redovno uce$c¢e u eksternim
kontrolama kvaliteta pregleda dovodi do postizanja boljih rezultata laboratorija
kroz vreme i bolje zastite potrosaca. Potrebno je da sve laboratorije u Srbiji (koje
se bave pregledom mesa na prisustvo larvi trihinela u mesu) ali i u okruzenju
ucestvuju u ovakvim proverama najmanje jednom godis$nje, kao i vanredno kad
kod imaju novog ¢lana tima. Takode, pozZeljno je da sve ove laboratorije imaju
referentni materijal (larve trihinela u alkoholu) i po potrebi zatraZze probne uzorke
radi treninga.
Kljuc¢ne reci: Trichinella, PT, Srbija
Zahvalnica: MPNTR broj ugovora 451-03-68/2022-14/200019 i 451-03-9/2021-14/200143
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Abstract:
In the European Union countries regular quality controls (PT) are carried out for
the examination of meat samples for the presence of Trichinella larvae. All
laboratories that use the method of artificial digestion of meat participate in these
tests. The first such control in Serbia was successfully organized by INEP in 2017.
In the following years, such controls were carried out regularly. During 2022, the
Faculty of Veterinary Medicine successfully organized control for laboratories
from veterinary specialist institutes, some veterinary stations and
slaughterhouses. At the end of 2022, INEP was appointed by the Ministry of
Agriculture, Forestry and Water Management, Veterinary Directorate as the
National Reference Laboratory for the detection of Trichinella in meat (NRLT).
During 2023, NRLT organized a new quality control. Our experience shows that
regular participation in external quality control leads to better laboratory results
over time and better consumer protection. It is necessary that all laboratories in
Serbia (which control meat for the presence of Trichinella larvae) and in the
surrounding countries participate in such controls at least once a year, as well as
aditionally when they have a new team member. Also, it is desirable that all these
laboratories have a reference material (Trichinella larvae in alcohol) and, if
necessary, request test samples for training purposes.
Keywords: Trichinella, PT, Serbia
Acknowledgment: MPNTR contract numbers 451-03-68/2022-14/200019 and 451-
03-9/2021-14/200143
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Sazetak

Uvod Prisutnost aflatoksina B1 u hrani namijenjenoj za mlijecne krave dovodi do
kontaminacije mlijeka i mlije¢nih proizvoda aflatoksinom M1 (AFM1), toksi¢nim
metabolitom kancerogenog mikotoksina.

Cilj Ci]j istrazivanja je utvrditi prevalenciju plijesni i aflatoksina M1 u mlije¢nim
proizvodima sakupljenim sa trziSta u Zenici, Bosna i Hercegovina.

Metode Ukupno 60 uzoraka (30 sireva i 30 jogurta) prikupljeno je sa trZista i
analizirano prema medunarodnim standardima za detekciju plijesni (ISO 21527-
1/21527-2:2009). Za otkrivanje aflatoksina M1 koriSten je imunoenzimski test
(ELISA).

Rezultati: U 60 uzoraka (30 uzoraka sira i 30 uzoraka jogurta) ispitana je
prisutnost plijesni i AFL M1. AFM1 je bio prisutan u 71,4% uzoraka sireva u
rasponu od 0,011 do 0,433 pg/kg iu 96,7% uzoraka jogurta u rasponu od 0,010 do
0,608 ng/kg. Dva uzorka sira imala su viSu razinu AFLM1 (0,154 1 0,433 pg/kg), i
pet uzoraka jogurta (0,060, 0,117, 0,222, 0,553 i 0,608 pg/kg). Plijesni su
detektovane u jednom uzorku sira (450 cfu/g) i u tri uzorka jogurta u rasponu od
6110 do 2400 cfu/g. Nize razine plijesni pronadene su u drugim uzorcima (<10
cfu/g).

Zakljuéci UocCena ucestalost i nivoi kontaminacije aflatoksinima izazivaju
zabrinutost i moraju potaknuti daljnje pracenje AFM1, kao i moguc¢nost revizije
vazeceg Pravilnika o kontaminatima u mlije¢nim proizvodima, kao $to su sirevi i
jogurti.

Kljuc¢ne rijeci: kontaminacija hrane, higijena, mikroorganizmi, mikotoksini
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Abstract:

Background The presence of aflatoxin B1 in the feed of dairy cattle results in
contamination of milk and dairy products with aflatoxin M1 (AFM1), a toxic
metabolite of the carcinogenic mycotoxin.

Objectives The aim of this study was to determine the prevalence of Moulds and
aflatoxin M1 in dairy products collected from marked in Zenica, Bosnia and
Herzegovina.

Methods A total of 60 samples (30 cheeses and 30 yogurts) were collected from
markets and analyzed according to International standards for detection of
Moulds (ISO 21527-1/21527-2:2009). Enzyme-linked immunosorbent assay
(ELISA) was used to detect aflatoxin M1.

Results: Among 60 samples (30 cheese samples and 30 yogurt samples) were
studeid for the presence of moulds and AFL M1. AFM1 was present in 71.4% of
cheese samples in the range of 0.011 to 0.433 pg/kg and in 96,7% of yogurt
samples in the range of 0.010 to 0.608 pg/kg. Two cheese samples were higher
level of AFLM1 (0.154 and 0.433 pg/kg) and five yogurt samples were higher level
of AFLM1 (0.060, 0.117, 0.222, 0.553 and 0.608 pg/kg). Moulds were detected in
one cheese sample (450 cfu/g) and in three yogurt samples in the range from 6110
to 2400 cfu/g. Lower moulds levels were found in other samples (<10 cfu/g).
Conclusions The observed frequency and levels of aflatoxin contamination raise
concern and must encourage further monitoring of AFM1 and the possibility of
revising the current rulebook on contaminants present in dairy products such as
cheeses and yogurts.

Keywords: food contamination, hygiene, microorganisms, mycotoxins
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Kparak cagpxaj:

K03MeTHYKO U JIEKOBUTO [1€jCTBO Marapeher myieka Mo3HaTo je XubaZamMa rofvHa.
Llws OBOr UCTpakUBama OMO je Ia Ce YTBPAU XEMHjCKM CacTaB U XUTHjEeHCKa
WCIPABHOCT CTAAHOT MjieKa DATKaHCKUX Marapvua JoOWjeHOT PyYHOM MYXOM Ca
Tpu (papme Marapaua y BojBomuHH, kako OM ce casHaao BHUIIEe O HYTPUTHUBHUM
cBojcTBUMA U De3denHocTy marapeher mieka. OcuM Tora, OBO HCTpakMBamwe Tpeda
Ia fompuHece Do/beM pasymeBamy MpodiiemMa U U3a3oBa Ha ¢apmama marapauna
7la yKake Ha OCHOBHe moTpede moTpoiiadya Marapeher mieka. [lTomahu dankaHcku
Maraparil npumnaja noponunu Equidae xoja cnaga y pen konurtapa (Perissodactyla),
y3rajaHux y OpACKO-IUIaHMHCKUM npenenuma bankaHckor nomyoctpsa. Marapehe
MJIEKO jé KOMIUIEKCHH pacTBOP CTOTMHE KOMIIOHEHTH KOje Ceé MOTy IOJEIWUTH Ha
NPOTEWHE, MACTH, YIJbeHe XUIpaTe, MUHepase U BUTamruHe. Marapehe mieko je o
CBOM XEMHjCKOM CacTaBy HajCINYHHjE KODW/BEM M MAjUMHOM MIJIEKY, a 3Ha4ajHO Ce
pasnuKyje Ol KpaB/ber, OBUMjer W KO3jer mjeKka. Y MOTPasu 3a MPUPOOHUM M
30paBUM HAauUMHOM KHMBOTA JbyIH Ce CBe BUILe Bpahajy TpaAULIMOHATHUM JIEKOBUMA
U XpaHHy, 300r vera ce gaHac cBe yeumrhe kopuctu marapehe mieko. 3or Tora ce
0TBapajy MHOTre MOTyhHOCTH, ajiv ¥ U3a30BH Koje Tpeda mpeBasuhu.

Kipyune peun: marapehe miexo, 6e3degHOCT Meka, KBaIUTET MileKa

3axBannuna: OBo HCTpakuBawe je (UHAHCUPATO MHUHHMCTApPCTBO IMPOCBETE, Hayke U
TeXHOJIOUIKOr pa3Boja Pemybnuke Cpduje (6poj yrosopa 451-03-47/2023-01/ 200117).
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DONKEY MILK PRODUCTION — POSSIBILITIES AND CHALLENGES

Marija Paji¢!", Ksenija Cobanovi¢?, Mihajlo Erdeljan3, Zolt Beckei4, Caba CorbaJ,
Tijana Kukuri¢ ¢, Tibor Rekecki’
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Abstract:

Cosmetic and health effects of donkey milk have been known for thousands of
years. The aim of this research was to determine the chemical composition and
hygienic suitability of the mixed milk of Balkan donkeys obtained by hand milking
from three donkey farms in Vojvodina, with the intention of learning more about
the nutritional properties and safety of donkey milk. In addition, this research
shall contribute to a better understanding of problems and challenges on donkey
farms and indicate the basic needs of donkey milk consumers. The native Balkan
donkey belongs to the Equidae family which is in the order of odd-toed ungulates
(Perissodactyla), bred in the hilly and mountainous areas of the Balkan Peninsula.
Donkey milk is a complex solution with hundreds of components that can be
divided into proteins, fats, carbohydrates, minerals and vitamins. In terms of its
chemical composition, donkey milk is most similar to mare milk and mother’s
milk, and is significantly different from cow’s, sheep’s and goat’s milk. In search
of a natural healthy lifestyle, people are rediscovering more and more traditional
medicines and foods, which is why donkey milk is nowdays used more and more
frequently. This opens up many opportunities, but also challenges that need to be
overcome.

Keywords: donkey milk, milk safety, milk quality

Acknowledgments: This research is financially supported by Ministry of Education,
Science and Technological Development, Republic of Serbia (Contract number 451-03-
47/2023-01/ 200117).
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UTICAJ DUZINE SKLADISTENJA NA LIPIDNI PROFIL BARENIH
KOBASICA
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Vicentijevi¢®
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Beograd, Republika Srbija
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Kratak sadrzaj: ProduZenje roka upotrebe je jedan od osnovnih izazova industrije
mesa, sa aspekta bezbednosti hrane, ali i negativnih ekonomskih i ekoloskih
uticaja gubitaka hrane. Osim da se obezbedi bezbednost i higijenska ispravnost
proizvoda, klju¢no je o€uvati njegova kvalitativna svojstva tokom roka upotrebe.
Cilj ovog istrazivanja je da utvrdi hemijski s i masnokiselinski profil vakuum
upakovanih pile¢ih barenih kobasica, tokom 45 dana skladiStenja na temperaturi
od 0 do +4°C. Isptivanja su vrsena od 0-og do 45-og dana, na svakih 10 dana u
jednakim vremenskim intervalima. AOAC (2021) je koriS¢en za utvrdivanje
sadrzaja vlage, masti, proteina i pepela. Determinacija masnih kiselina izvrSena je
na gasnom hromatografu (GC6890N, Agilent Tech., USA). Ukupan sadrzaj
proteina (15,50£0,39%) u ispitivanim uzorcima je bio u skladu sa regulativom
(>12%), dok je sadrzaj masti bio na nivou od 14,30%. pH vrednost u ispitivanim
uzorcima opada tokom perioda skladistenja, statisticki znacajno nakon 30-og dana
(P<0.05). Smatra se da nakupljanje produkata koji nastaju aktivnoScu
mikroorganizama, dovodi do promene pH vrednosti (razgradnjom glikogena
akkumulira se mle¢na kiselina). U ispitivanim uzorcima pile¢ih barenih kobasica,
utvrden je profil masnih kiselina, kao i zdravstveni indikatori i, pracena je njihova
promena tokom perioda ¢uvanja proizvoda. Ukupne nezasi¢ene masne kislene
opadaju, a zasi¢ene masne kiseline rastu tokom vremena skladiStenja, kao i
hiperholesterolemi¢ne masne kiseline, dok sadrzaj hipoholesterolemi¢nih masnih
kiselina pada. Najveci porast koncentracije, zabelezen je kod stearinske kiseline
(P<0.05), koja se smatra neutralnom, ali i miristinske kiseline, koje pokazuje
negativne efekte na sadrzaj holesterola u krvnoj plazmi. Medu nezasi¢enim
najzastupljenija je palmitinska kiselina, ¢iji se sadrZzaj ne menja znacajno tokom
ispitivanja (17,09%£0,11 i 16,9910,12, 0-o¢g i 45-0g dana istim redom). Promene
zastupljenosti pojedina¢nih masnih kiselina, kao i njihovih grupa mogu ukazivati
na smanjenje nutritivne vrednosti proizvoda sa duzinom ¢uvanja. Ipak, moze se
zakljuciti da se proizvodi u navedenom roku odrzivosti ne menjaju znatno sa
aspekta lipidnog statusa.

Kljuc¢ne reci: barene kobasice, rok upotrebe, masnokiselinski sastav
Zahvalnica: Istrazivanje je finansirano od strane Ministarstva prosvete, nauke i
tehnoloskog razvoja Republike Srbije (Ugovor br. 451-03-47/2023-01/200030).
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EFFECT OF STORAGE TIME ON LIPID PROFILE OF COOKED SAUSEGES
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Abstract: Improving the shelf life is one of the major challenges in meat industry,
due its role in meat safety, but equally from environmental and financial point of
view. During storage the biochemical processes lead to reduction of quality
properties. Fatty acid profile of cooked sausages undergo changes during storage,
primarily in degradation of unsaturated fatty acids and increase of saturated fatty
acids. Consequently, the nutritive quality will decrease. The aim of the present
study is to determine chemical composition and fatty acid profile of cooked
chicken sausges. AOAC (2021) method was applied for the determination of
moisture, ash, protein and fat contentAnalysis of fatty acid methyl esters (FAMEs)
was performed on a gas chromatograph (GC6890N, Agilent Tech., USA). Total
protein content in the examined samples was (15,50%£0,39%) in line with the
applicable legal regulation (>12%). Total fat conten was at the level of 14,30%.
Decrease of pH during storage is noticed in examined sausages, with the staistical
significance after 30 days of storage (P<0.05). Degradation of glycogen, as a result
of microbial activity, will lead to lactic acid formation and pH decrease. Changes
in fatty acid profile during shelf life were noted. SFA increased and MUFA and
PUFA decreased during refrigerating storage. Hypercholesterolemic fatty acids
increased, while the content of hypocholesterolemic fatty acids decreased. The
highest increase in concentration was recorded in stearic acid (P<0.05) that is
considered as neutral, followed by myristic which exert atherogenic effects.
Among unsaturated fatty acids, most prevalent was palmitic acid (17,09+0,11 and
16,9910,12, 0 i 45 day, respectively). Changes in the fatty acids may indicate a
decrease in the sausages nutritional value during storage. However, it can be
concluded that the products do not change significantly in terms of lipid status.

Key words: cooked sausages, shelf life, fatty acids

Acknowledgements: The study was funded by the Serbian Ministry of Science,
Technological Development and Innovation (Contract No. 451-03-47/2023-01/200030).
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EFEKAT ETARSKIH ULJA NA PATOGENE BAKTERIJE POREKLOM IZ MESA
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Kratak sadrzaj:

Meso je nutritivno vredna namirnica, zbog cega je sklona mikrobioloskoj
kontaminaciji i kvaru. Glavne hranom prenosive patogene bakterije, kao $to su
Salmonella spp., Listeria monocytogenes i Yersinia enterocolitica, Cesto povezuju sa
mesom. Ovi uzrocnici se nalaze na vrhu liste prijavljenih zoonoza kod ljudi. Kako
bi se povecao mikrobioloski kvalitet mesa poslednjih decenija su u upotrebi
alternativne supstance, izmedu ostalog i etarska ulja, jedinjenja dobijena
ekstrakcijom iz biljaka, koje ¢ine “bezbednu” alternativu hemijskim i sintetskim
aditivima, u cilju postizanja antimikrobnih i antioksidativnih efekata. Mnoga
istrazivanja prikazuju antibakterijsko dejstvo etarskih ulja. Efekat delovanja
etarskih ulja na bakterije ogleda se u inhibiciji njihovog rasta (bakteriostatski
efekat) ili njihovoj destrukciji (baktericidni efekat). U ovom radu prikazana su
komercijalno dostupna etarska ulja prepoznata kao bezbedna za prehrambenu
upotrebu, njihova antibakterijska dejstva protiv hranom prenosivih bakterija u in
vitro uslovima, mehanizmi delovanja ovih etarskih ulja na Gram pozitivne i Gram
negativne bakterije, kao i njihova primena na modelu mesa.

Klju¢ne reci: antibakterijska aktivnost, mehanizmi delovanja, mikrobioloski
kvalitet, ekstrakti biljaka

Zahvalnica: Ovaj rad je rezultat istrazivanja po Ugovoru sa Ministarstvom nauke,
tehnoloskog razvoja i inovacija Republike Srbije o realizaciji i finansiranju
naucnoistrazivackog rada NIV-NS u 2023. godini, broj 451-03-47/2023-01/200031.
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Abstract:

Meat is rich in nutrients and thus highly prone to microbial contamination. Main
foodborne pathogens, including Salmonella spp., Listeria monocytogenes, and
Yersinia enterocolitica, are associated with meat. Those agents are on top of the list
as the most reported zoonoses in humans. In order to increase the microbial
quality of meat, alternative substances are applied. This includes essential oils,
compounds extracted from plants, as a “safe” alternative to chemical or synthetic
antimicrobials and antioxidants. Many studies have demonstrated the
antibacterial activity of essential oils. The effect of essential oils on bacteria is
reflected in the inhibition of their growth (bacteriostatic effect) or the destruction
of the bacterial cell (bactericidal effect). This paper reviews commercially
available essential oils recognized as safe, in vitro antibacterial activity of essential
oils against foodborne pathogens, mechanisms of action of essential oils on Gram
positive and Gram negative bacteria, and application of essential oils in model
meat system.

Key words: antibacterial activity, mechanisms of action, microbial quality, plant
extracts
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Kparak cagpxaj:

[TogHy cucTeEM OpKama KUBUHE, NO3HAT U Ka0 OyDOKO JIEITIO WM CMjelITaj Ha
Jery, je IUPOKO KopuurheHa MeTosia 3a MPOU3BOIKY KOH3YMHHUX jaja. Hekonuko
Hay4YHHUX IIPUCTYIIA [TOAPKaBa MPEeJHOCTH OBOT CUCTEMA APrKamba.

[TopHM cucTeM Tpyka KOKOIIMMa NPHUPOAHUje OKpyXewe Yy mnopehewy ca
KOHBEHIJMOHAJIHUM CUCTEMHUMa KaBe3a. Kokouke umajy npuctyn sehem noapydjy
IIje MOTy fa LIEeTajy, Cjeme, Kymajy ce y IpalluHU WU M0Kasyjy Ipyra NpUpofHa
noHamama. HayuyHe cTyznuje cy okasase fa KOKOIIKE Y IOJHUM CUCTEMUMa UMajy
Oosbe mokasaTesbe JOOpOdUTH, YK/bY4yjyhy HM)KY HUBO CTPECa U MODOJBIIAHO CTake
nepja.

[Toguu cucremu omoryhaBajy KOKOIIMMaA [ia 3pa3e CBOje NOHAlLlake Y THHjex)emy
ode3dehyjyhu oxgrosapajyha mjecra 3a rHujexheme. McTpakuBawa Moxasyjy na
KOKOILIKE Y CHCTEMHUMa 3aCHOBAHHM Ha JIeny UMajy Behy TeHIeHUujy na KopucTe
THjue3Ma, MTo pe3yaTupa ModossllIlaHUM KBAJIUTETOM jaja. Mamwa je BjepoBaTHOha
na he jaja nonokeHa y rHUje3a OUTH MpsbaBa, UMajy MambU PU3UK O] TOM/bEHA U
yuMajy Behu ONIuTH KBaIUTeT.

Koxkourke y MoJHUM CUCTEMUMa UMajy IPWIKKY Aa Ce Kylajy y MpauluHH, IITO je
MPUPOOHO TIOHAUIake KOje UM MOMaKe Na OOpXKe JOOPOo CTame Mepja U CMame
uHdecTanujy napasurta. Kymawe y NOpallMHU MOACTHYe yuinhewe INepja H
nobossillaBa mepje, WTOo je KOPUCHO 3a T0OPOOUT KOKOIIaKa U KBAJIUTET jaja.
[Togau cuctem omoryhaBsa oborahuBame XKMBOTHE CpefuHe, Kao IITO Cy LIUPH
norneny, mwiatgopme U MpegMETH 3a KbykKawmwe U HCTpaxkuBawe. Oborahupame
IIPOMOBUIIE U3pa’KaBalke INPUPOJHOT MOHAllama, CMamyje CTpec W modospllasa
Onarocrame. HayuyHe cTyauje cy nokasajqe Ja KOKOIIKE Koje cy oborahene
YKUBOTHOM CpPEIUHOM MOKa3yjy CMameHy arpecHjy, modosplllaHy CHAary KOCTHjY M
noDOJBIIaHO OMINUTE BIaroCTame.
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Y nogHOM CcHUCTEMY, JIETJIO Ajenyje Kao MPUPOJHU MaTepHrjasl 3a MOJJI0Ty KOjUu yIHja
U pasnaxe crajibak. OBO MOMake y OJp)KaBamby YUCTHjET OKPY’KEHa 3a KOKOLIKE U
CMamwyje HMBOE aMOHHMjaKa, KOjU MOKe DUTH IUTeTaH 338 PECHUPATOPHO 3IpaBIbe
ntuna. [IpaBwiHO ympas/bame OTNANOM Yy NOOHUM CHUCTEMHMA je K/bYYHO 3a
CIpeYaBame HarOMWIaBamwa Bilare U Op KaBame JOOPOr KBaJIUTETa Basayxa.
Ba)kHO je HallOMeHyTH [ja Cy IpaBWIHEe MPaKCe yIpaBbawka, YKby4dyjyhu penoBHO
ynirhewe, oarosapajyhy BeHTwIauujy U npahemwe 34paBCTBEHUX MapameTapa, o[
CYLITHHCKOT 3Hayaja 3a ycmjex mogHor cucrema. [lopem Ttora, cnenuduyHU
pe3yiTatd Mory Jia Bapupajy y 3aBUCHOCTU Of (pakTopa Kao IUTO Cy MaTepujas
7ersna, BeJIMYMHA jaTa ¥ Ipakce ynpasbama. CBe y CBEMy, HayYyHa UCTpaKHUBama
NOJp)KaBajy NOOHU CHCTEM CMEINTaja 3a JKUBUHY Kao IIOBOJBHY ONUUJY 3a
TPOU3BO/IY KOH3YMHUX jaja, 0be3behyjyhu mobosbiiano modpodut kokomiaka u
MOTEHLHjaTHO NODoblIake KBAJUTETA jaja.

Metope cnodomHOr y3roja H OpraHCKe NO/BONPHBPEnE HyAe HEKOIUKO
NPEeJHOCTH y NMPOMU3BOIKBU KOH3YMHHUX jaja y mopehewy ca KOHBEHLIMOHATHHUM
MOJEONTPUBPENHUM ITpakcamMa. HaBomuMo HEKe Hay4yHe NPUCTYTIE KOjU MOLPKABAjy
IPeSHOCTH CJIODOIHOT y3roja UiIx OPraHCKe MOJbOITPUBPENE.

HayuHe cTynuje cy nokasasne fAa jaja U3 CJIODOOHOT y3roja Wik OpraHCKUX CUCTEMA
00MYHO MMajy NMOBO/BHUjU HYTPUTUBHHU CaCTaB y nopehemwy ca jajuMa o KOKoLIaKa
KOje ce y3rajajy Ha KOHBEHIIMOHJIHM HauuH. Kokolke U3 CI0D0JHOT y3roja uMajy
NPUCTYT PAa3IUYUTHM U3BOPUMA XpaHe, yKIbyuyjyhu UHCeKTe, TpaBy U OW/bKe, KOjUu
Mory odoraTUTH mpodui XpaH/BUBUX MaTepHja BUXOBUX jaja. McTpaxuBama cy
nmokaszaja 7a jaja W3 cia0oDOMHOT y3roja mory umatd Behu HUBO onapehenHux
XpaH/BUBUX MaTepHja Kao LITO Cy OMera-3 MacHE KHCenvHe, BUTaMUHU A U E, u
HWXKH HUBO XOJIecTeposia y nopehemwy ca KOHBEHLIHOHA/IHUM jajuMa.

Cucremu c;10600HOT y3roja ¥ OpraHcke MOJbOIPUBPERE Najy IPUOPHUTET JOOPOOUTH
KMUBOTHHA Tako LITO KOKOIIMMA OoMoryhasajy MpUCTyn OTBOPEHUM MOBpIIMHAMa
re MOTy ia UCIOJbe MPUPOIHO MOHAIlake Kao IITO je TPAXKEHkE XpaHe, Tpedamwe U
Kynawe y npamwdHd. OBo oborahuBawme AONPUHOCH MODOJBIIAKY AOOPOOUTH
Kokomaka, omoryhaBajyhu um Ja ce yk/byye y CBOje MPHUPOJHO TIOHAIIAE,
CMamyjy HUBOE CTpeCa U MPOMOBHILY OIIITE IaroCTame.

[Ipakca cimobogHOr ysroja M OpraHcke IOJbONPUBpeRe ce 4ecto (GOoKycupa Ha
OIpPKMBOCT U CMakE€me yTULdja Ha KUBOTHY cpenuHy. OBH CHCTEMH ODHWYHO
KOPHCTE MpaKCe NOMyT POTallMOHE UCHALIEe, OpraHCKe XpaHe U CMameHe ynotpede
nectTuuupa. TakBe mpakce Mory momohu y cMawewy eposdje Tiia, IPOMOBUCAkY
OvonvBep3uTeTa U CMawemwy 3arahema, LITO JOBOAHU IO €KOJIOMIKY TPUXBAT/BUBH]jET
IPUCTYIIa IPOU3BOIGH jaja.

Y KOHBEHIJMOHAIHO] IPOU3BOAKHY jaja, ynorpeda aHTUOHOTHKA je yobuuajeHa 3a
npeBeHUHjy OonectTw W mpomouujy pacra. Mehytum, y cucremuma ciodogHOT
y3roja ¥ OpraHCKMM CHCTEMHMA, I[IOCTOje CTPOTrHM MPONHCH O YyHnoTpedu
aHtTubuoTruka. OrpaHvuaBajyhu wiM enIMMHUHUIIYhH PYTHHCKYy ynotpedy
aHTHUOHMOTHKA, OBE METOJE y3roja MOMaXKy y yolakaBawy pa3Boja pe3ucTeHIje Ha
AHTUOMOTHKE U KOJ KUBOTHIHA U KO JbY I H.

HHTepec noTponiaya 3a Npor3Boje CI0D0JHOT y3Troja U OpraHcKke NPOU3BOJE PacTe,
BOhEH mepuenuujoM Ja OBe MeTOJe y3roja NPOW3BOAE 3ApaBUjy WU ETHUUYKH
npou3BefieHy xpaHy. Mako npedepeHuyje U nepuenuyje norpouayda HUCy CTPOro
Hay4yHe, OHE WUrpajy 3Ha4ajHy YJO0Ty y OOJIUKOBaky MOTPAXKHKke 3a CJIODOJHUM U
OpPraHCKUM jajuma, nojctuuyhu apmepe a yCBOje OBe MeTOJIe.

147
e




28. TOOUIILE CABJETOBAKBE IOKTOPA BETEPUHAPCKE MEJUIIMHE PEINYB/IUKE CPIICKE (BOCHA U XEPLITETOBHUHA) — 2023
28th Annual Counselling of Doctors of Veterinary Medicine of Republic of Srpska (Bosnia and Hercegovina) - 2023

BaxxHO je HamoMeHYTH [a Cy Hay4yHa HCTpPakKWBaka y OBOj 0DJaCTH y TOKY, a
KOHKPETHH Pe3yJTaTH MOTY BapUpPaTH y 3aBUCHOCTH Of PA3IUUUTUX (aKTopa Kao
IITO Cy Mpakce ympaBbaka (GapMoM, pace KOKomlaka M reorpadcka iokanuja.
Hnak, dpojHe CcTynuje v moTpaxkkba NoTpollaya oKasyjy NOTeHIUjaTHE IPENHOCTH
CJIODOJHOT y3roja Wi OPTaHCKe MOJbONPUBpeENe Y IPOU3BOAKY KOH3YMHHUX jaja.

Jlutepatrypa: HaBoguMo HeKOJMKO HayyHMX pedepeHlln Koje TOoBOpe O
MpeJHOCTAMA CHUCTEMa TMOAHOT CMelITaja, CJIODOJHOT Yy3roja MW OpraHCKe
MOJEONIPUBPENE Yy MPOU3BOSHH KOH3YMHUX jaja:

- [ITpeIHOCTH MIOJHOT CUCTEMA AprKama:

1. Lay, D.C., Fulton, R.M., Hester, P.Y., Karcher, D.M., Kjaer, J.B., Mench, J.A.,
Mullens, B.A., Newberry, R.C., Nicol, C.J., O'Sullivan, N.P., et al. (2011). Hen
welfare in different housing systems. Poultry Science 90(1), 278-294.

- [IpegHocTH C10DOAHOT y3roja:

1. Citarasu, T. (2010). Herbal biomedicines: A new opportunity for aquaculture

industry. Aquaculture International 18(3), 403-414. 2. Elson, H.A. (2019). Free-
range poultry production systems and welfare. In Achieving sustainable
production of poultry meat Volume 3: Safety, quality, and sustainability (pp. 241-

259). Burleigh Dodds Science Publishing. 3. Hester, P.Y. (2014). The effect of hen
genotype on egg production, egg quality, and bone strength of white- and brown-
shell table eggs in floor pens. Poultry Science 93(6), 1321-1327.

- MPEIHOCTH OPraHCKe MOJbOTIPUBPEE:

1. Mikkelsen, L.L., Fretté, X.C., and Sonesson, U. (2015). Environmental impacts
of organic food production. In Organic farming: An international history (pp. 231-
252). CABI. 2. Seufert, V., Ramankutty, N., and Foley, J.A. (2012). Comparing the
yields of organic and conventional agriculture. Nature 485(7397), 229-232. 3.
Srednicka-Tober, D., Baranski, M., Gromadzka-Ostrowska, J., Skwarto-Sonta, K.,
Rembiatkowska, E., Hajslova, J., Schulzova, V., Cakmak, I., Oztirk, L., Krogh
Larsen, M., et al. (2016). Effect of crop protection and fertilization regimes used
in organic and conventional production systems on feed composition and
physiological parameters in rats. Journal of Agricultural and Food Chemistry
64(46), 8985-8995.

KibyuHe pHjeyn: KUBHHAPCTBO, KOH3YMHA jaja, MOAHO IpKame, CJ1000JaH y3roj,
OpraHcKa ToJboNpUBpena
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ADVANTAGES OF THE FLOOR HOLDING SYSTEM, FREE-RANGE AND
ORGANIC AGRICULTURE IN THE PRODUCTION OF CONSUMABLE EGGS

Bojan Stanarevi¢'*, Milan Ignji¢?, Miroslav Zigi¢', Dejan Lazarevi¢1, Bozidar
Blagojevi¢', Miroslav Savi¢'

1 Bojan Stanarevi¢, Doctor of veterinary medicine, AGREKS, Donji Zabar, Republika
Srpska, BiH 5 5
2 Milan Ignji¢, Doctor of veterinary medicine, Veterinary Station "Samac" a.d., Samac,
} Republika Srpska, BiH }
3 Miroslav Zigi¢, graduate engineer in agronomy, AGREKS, Donji Zabar, Republika
Srpska, BiH 5
4 Dejan Lazarevic, agricultural engineer, AGREKS, Donji Zabar, Republika Srpska, BiH
5 Bozidar Blagojevi¢, graduate engineer in agronomy, AGREKS, Donji Zabar, Republika
Srpska, Bosnia and Herzegovina
6 Miroslav Savi¢, Doctor of veterinary medicine, Animal Komerc, Belgrade, Republic of
Serbia
* Corresponding author: e-mail: bojan.stanarevic@agreks.org

Abstract:

The floor system of poultry housing, also known as deep litter or litter-based
housing, is a widely used method for the production of table eggs. Several
scientific approaches support the benefits of this housing system.

The floor system provides hens with a more natural environment compared to
conventional cage systems. Hens have access to a larger area where they can walk,
perch, dustbathe, and exhibit other natural behaviors. Scientific studies have
shown that hens in floor systems experience better welfare indicators, including
lower stress levels and improved feather condition.

Floor systems allow hens to express their nesting behavior by providing suitable
nesting areas. Research indicates that hens in litter-based systems have a higher
tendency to use nests, resulting in improved egg quality. Eggs laid in nests are less
likely to be dirty, have a lower risk of breakage, and are of higher overall quality.
Hens in floor systems have the opportunity to engage in dustbathing, a natural
behavior that helps them maintain good feather condition and reduce parasite
infestations. Dustbathing promotes feather preening and improves plumage,
which is beneficial for hen welfare and egg quality.

The floor system allows for the provision of environmental enrichment, such as
perches, platforms, and objects for pecking and exploring. Enrichment promotes
the expression of natural behaviors, reduces stress, and improves welfare.
Scientific studies have shown that hens provided with environmental enrichment
exhibit reduced aggression, improved bone strength, and enhanced overall
welfare.

In the floor system, the litter acts as a natural bedding material that absorbs and
decomposes manure. This helps to maintain a cleaner environment for the hens
and reduces ammonia levels, which can be harmful to the birds' respiratory
health. Proper management of litter in floor systems is crucial to prevent moisture
buildup and maintain good air quality.
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It is important to note that proper management practices, including regular
cleaning, appropriate ventilation, and monitoring of health parameters, are
essential for the success of the floor system. Additionally, specific results may vary
depending on factors such as litter material, flock size, and management practices.
Overall, scientific research supports the floor system of poultry housing as a
favorable option for table egg production, providing improved welfare for hens
and potentially enhancing egg quality.

Free-range and organic farming methods offer several benefits in the
production of table eggs compared to conventional farming practices. Here are
some of the scientific approaches that support the advantages of free-range or
organic farming.

Scientific studies have shown that eggs from free-range or organic systems tend
to have a more favorable nutritional composition compared to eggs from
conventionally raised hens. Free-range hens have access to a diverse range of food
sources, including insects, grass, and plants, which can enrich the nutrient profile
of their eggs. Research has indicated that free-range eggs may have higher levels
of certain nutrients such as omega-3 fatty acids, vitamins A and E, and lower levels
of cholesterol compared to conventional eggs.

Free-range and organic farming systems prioritize animal welfare by providing
hens with access to outdoor areas where they can exhibit natural behaviors such
as foraging, scratching, and dust bathing. This enrichment contributes to
improved hen welfare, allowing them to engage in their natural behaviors,
reducing stress levels, and promoting overall well-being.

Free-range and organic farming practices often focus on sustainability and
reducing environmental impact. These systems typically employ practices such as
rotational grazing, organic feed, and reduced pesticide usage. Such practices can
help minimize soil erosion, promote biodiversity, and decrease pollution, leading
to a more environmentally friendly approach to egg production.

In conventional egg production, the use of antibiotics is common for disease
prevention and growth promotion. However, in free-range and organic systems,
there are strict regulations on antibiotic usage. By limiting or eliminating the
routine use of antibiotics, these farming methods help mitigate the development
of antibiotic resistance in both animals and humans.

Consumer interest in free-range and organic products has been increasing, driven
by the perception that these farming methods produce healthier and more
ethically produced food. While consumer preferences and perceptions are not
strictly scientific, they play a significant role in shaping the demand for free-range
and organic eggs, encouraging farmers to adopt these methods.

It is important to note that scientific research in this field is ongoing, and specific
results may vary depending on various factors such as farm management
practices, hen breeds, and geographical location. Nevertheless, multiple studies
and consumer demand demonstrate the potential benefits of free-range or organic
farming in the production of table eggs.

References: Here are some scientific references that discuss the advantages of
the floor housing system, free-range farming, and organic agriculture in the
production of consumable eggs:

- Advantages of the Floor Housing System:
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1. Lay, D.C., Fulton, R.M., Hester, P.Y., Karcher, D.M., Kjaer, J.B., Mench, J.A.,
Mullens, B.A., Newberry, R.C., Nicol, C.J., O'Sullivan, N.P., et al. (2011). Hen
welfare in different housing systems. Poultry Science 90(1), 278-294.

- Advantages of Free-Range Farming:

1. Citarasu, T. (2010). Herbal biomedicines: A new opportunity for aquaculture
industry. Aquaculture International 18(3), 403-414. 2. Elson, H.A. (2019). Free-
range poultry production systems and welfare. In Achieving sustainable
production of poultry meat Volume 3: Safety, quality, and sustainability (pp. 241-
259). Burleigh Dodds Science Publishing. 3. Hester, P.Y. (2014). The effect of hen
genotype on egg production, egg quality, and bone strength of white- and brown-
shell table eggs in floor pens. Poultry Science 93(6), 1321-1327.

- Advantages of Organic Agriculture:

1. Mikkelsen, L.L., Fretté, X.C., and Sonesson, U. (2015). Environmental impacts
of organic food production. In Organic farming: An international history (pp. 231-
252). CABI. 2. Seufert, V., Ramankutty, N., and Foley, J.A. (2012). Comparing the
yields of organic and conventional agriculture. Nature 485(7397), 229-232. 3.
Srednicka-Tober, D., Baranski, M., Gromadzka-Ostrowska, J., Skwarto-Sonta, K.,
Rembiatkowska, E., Hajslova, J., Schulzova, V., Cakmak, I., Oztirk, L., Krogh
Larsen, M., et al. (2016). Effect of crop protection and fertilization regimes used
in organic and conventional production systems on feed composition and
physiological parameters in rats. Journal of Agricultural and Food Chemistry
64(46), 8985-8995.

Keywords: poultry farming, table eggs, floor housing system, free-range farming,
organic farming
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[TpenaBame 10 MO3UBY

IMPUCYCTBO PE3UOYA TETPAIUUK/INHA Y M/TUJEKY KAO MOI'YRH
PHU3HUK I10 30PABJBE JbYJHU

bumana [IERAHALY, Jparo HEJWR?3, bojan T'OJIUR*

1 np bumana Ilehanal HayyHu capagHuk, JaBHa ycTaHOBa BeTepuHapcku HHCTUTYT

Penydnuke Cpncke ,JIp Baco bytosan“ bamwa Jlyka, bawa Jlyka, bocHa 1 XepuerosruHa
2 np Jparo Hepuh penosuu npodecop, JaBHa ycTraHoBa BeTeprHapcky HHCTUTYT
Penydnuke Cpncke ,JJp Baco byto3an“ bawa Jlyka, bamwa Jlyka, bocHa u Xepuerosuna
3 np Oparo Henuh pepoBuu mpodecop, YHuBep3uret y beorpany, ®axynrer BeTepuHapcke
menunune, beorpan, Cpbuja
4 np bojan l'onuh cneu. gp BeT., BUILK HAyYHU capafHUK, JaBHA ycTaHOBa BetepuHapcku
uHctutyT Penybnuxke Cprcke ,JIp Baco byro3an” bamwa Jlyka, bawa Jlyka, bocHa u
XepueropuHa
* KopecnogentHu aytop: Biljana Pecanac, biljana.pecanac@virs-vb.com

Kparak cagpixaj

30or cBoje BUCOKE OHMOJIOIIKE W MENULIMHCKE BPHUjENHOCTH, MIIHjEKO W MIIHjEYHHU
IIPOU3BOJH CYy BUCOKOKBAJINTETHE HAMUPHULIE KOj€ Cy BEOMa YECTE y JbYICKOj UCXPaHH.
[Ipahemwe u npolujeHa 3paBCTBEHEe UCIPABHOCTH OBUX HAMHUPHHUILIA je BEOMa CII0KEHO
Y O]l IPECYIHOT 3Hayaja 3a 3alITUTY 30paBiba JbYIU.

Y nujenom naHLy NPOU3BOIKBE XPaHe KUBOTUHCKOT IOPHjEKIa KOPUCTE C€ Pa3IuuHTe
(hapMaxoIOIKY aKTUBHE CYICTaHIle, a yecTa ynorpeda aHTUMUKPOOHUX JIMjeKoBa y
KJIMHUYKO] MPAaKCH Ha CTOYapCKUM ¢dapmama u3asuBa I0jaBy BHUXOBUX pe3unya y
pa3UuUTUM OpexpamMmOeHUM MpPOU3BOOUMA, YKby4dyjyhu MIHjeko W MiIHjeuHe
IIPOU3BOJE.

3a mpeBeHIUWjy U Cy30Wjame MaCTHUTHCA W3a3BAHOT MATOTEHWMaA, TETPALUKINHU Ce
Hajuyemwrhe KOPUCTe y MIIMjEYHOj MHIYCTPHUjU 300T HUCKE LIMjeHe W IIUPOKOT CIEeKTpa
njenoBara. Y LWhY 3allTUTe 31paB/ba TMoTpomiauya W ode3djehuBawma ycioBa 3a
HECMETAH IPOMET KUBOTHHA U IIPOU3BOJIA KUBOTHICKOT NOPHjeKIa, T0CedHO JaHac y
yCI0BUMa HWHTEH3WBHE IIPOU3BOAKE XpaHe, KOjy NpaTHd ynoTrpeda pasIuduTHX
BETEPHUHAPCKUX JIMj€KOBA, HEONXOJHA je KOHTPOJIa pe3uslya y MIIHjeKy.

Y cxnany c ogpenbama Onjiyke O MOHHUTOPHHIY pe3upya onpeheHHX CYINCTaHLH Y
KUBUM JKUBOTHHAMa M IPOW3BOAMMA XKUBOTUKBCKOT nopujexna (Cinyx0eHu riacHUK
Bocue u Xepuerosune, dp. 1/04, 40/09, 44/11), a 3a CBpXy KOHTpOJIe pe3uya y }KUBUM
KUBOTHAMa U Yy IPOU3BOJUMA KMBOTUCKOT TIOPHjeKsIa, JOHOCHU ce IiaH npahewa u
KOHTpOJIE pe3uaya, a KaKko je HaBOJeHO Y OMIyLIH, CBpXa IJIaHa je TPOBjEpUTH [Ia iU Ce
3a0pameHe CyIlCTaHLle KOPHUCTe y TPETMaHy >XUBOTHHA Ha TEpUTOpUju bocHe u
XepuerosuHe W Ja /M Ce MOLITyje KapeHUa Jdjeka, Te Aa JU Cy npoHaheHu
KOHTaMUWHAHTH, a CBE Y JU/bY 3alUTHUTE 3[JpaBsba OTPOLIAYA.

KoHTposia ¥ OljjeHa ycarjaalleHOCTH KOJWYWHE TEeTPAlUKINHA BPIIM C€ HAa OCHOBY
neUHUCAaHUX MAaKCUMAJTHO JTO3BOJbEHUX KOJIMYMHA Pe3ujlya OBUX cymncTaHiu (MIIK)
npeMa I[IpaBUJIHUKY O MaKCHUMAJHO [I03BOJbEHMM KOJWYHMHaAMa (apMaKoJIONIKH
aKTUBHUX CYIICTAHIIM Y TTPOU3BOJIMMA JKHUBOTHUECKOT nopujeksia (CmyxdeHU TIacHUK
Bocue u Xepuerosune, op. 84/22) npema cipenehoj tadenu:
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Terpauuxnus (TLT)

CylnCTaHUuje

Cyncrannuja Mapkep pesunmya MIK (pg/kg)
CyMa OCHOBHE 100
?(S%E[’EGTD&HHKJ‘[I/IH Cyncranmmje
U BEHOT 4-enumepa
CyMa OCHOBHE 100
?6<1QET)eTpauHI<HHH Cymcranmje
U BEHOT 4-enumepa
CyMa OCHOBHE 100

U BEHOT 4-enumepa

He cmuje ce mpuMjemnrBaTH
33 ’KMBOTHIBE YHjH CY
MIIMjEKO HaMUjEHEHH

JBY[CKOj IPeXpaHu

Hoxcunukiaud (J1T) -

Y norneny MakCHMalHO [03BO/beHE KOJMWYMHE pe3unya (apMaKOIOMIKH aKTUBHHUX
CYIICTaHIM, MpemMa KiacupUKaUuju, JOKCULMKINH Clafa y rpymy 3adpameHux 3a
IPUM]jEHY Ha XUBOTUBAMA KOje Ceé KOPUCTE Y UCXPaHU JBYIH.

Llwp ucTpaxuBama je a ce YTBPAU KOJIMYMHA TETPAUUKIWHA Y MIMjEKY U [a CE Ha
OCHOBY yCarlalleHOCTH Pe3yJiTaTa ca NMPONUCAHWM BPHjENHOCTUMA YTBPOH [a JU je
IpPUMjEHa TeTpaUMKINHA KON >KUBOTHHA HAMHJEHEHUX 338 HUCXpaHy JbyOou Owia
IPaBUIHO CIIPOBELEHA.

Ciyx0eHO y30pKOBame MiHjeka 00aB/bEHO je Mpema TONULIBEeM IJIaHy MOHUTOPHHTA
U KOHTpose pesnpya y buX y cxmamy ca cTpaTervjom y3opkoBama. McnutuBame je
oDaBspeHO y mepuopy on janyapa 2016. no mapra 2023. ronvne 1 yKynHO je 840 y3opaxka
KpaBJber, OBYjer U KO3jer MiHjeKa TECTUPAaHO Ha MPUCYCTBO TETPALMKIMHA Kao LITO je
IIPUKa3aHo y Tadenu:

l'oguHa YkynaH 6poj Op yxymnHor dpoj bpoj
y30paka Kpasise Kosje Osuyje y30paka
MIHjeKa MIIMjeko | MIHjeko | Midjeko | H3Ham MIK
2016. 138 128 7 3 -
2017. 137 120 12 5 -
2018. 85 75 5 1 -
2019. 135 122 12 1 -
2020. 136 122 10 4 1
(tetraciklin)
2021. 61 60 1 - -
2022. 140 123 11 6 -
2023. 8 6 - 2 -

3a cBpXe KOHTpOJie pe3ujlya ofipeheHux CymncTaHIM UHje je KOpUIlTehe 3adpambeHo Win
HUje 0onoDpeHo, HajMama 3axTjeBaHa IpaHHLla YYMHKOBUTOCTH H3BEADE MeTone ce
KOPHUCTH Kao pedepeHTHa Tauka 3a Mpeay3uMaime Mjepa, de3 o03upa Ha TeCTUpaHY
MaTpuly y ckiaagy ca [I[paBWIHHKOM 0 IPOBOhewy aHATUTUUKUX METONA U TYMaudewy
pesynrara (Cnyxbenu rmacauk bocHe u Xepuerosuse, op. 95/10).

OnpehuBame mpuUCyCcTBa pe3uflya TETPALUKIWHA Y MIIHjeKy CIPOBENEHO je MeTONOM
TeyHe Xpomartorpaduje ca MaceHoM crnekTpomerpujom (LC-MS/MS)- cemu-
KBAaHTUTAaTUBHU OPUjEHTALlMOHHU HUBO, @ Y CIy4yajy CYMBHUBOT pe3yiaTaTta NoTephyje ce
KOH(PUPMATUBHOM METOJOM.
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Pesyntatd mnoka3syjy [n1a je, OCMM Yy jeJHOM CIy4dajy y KojeM je ToOTBphHeHa
HeycarJaluleHOCT Hajla3a TeTPAlMKIWHA W3HaJ MPONHCaHe MAKHCMAHO J103BOJbEHE
KOJIMYKHE, TPUMjeHa TeTpauMuKINHA KOJ XUBOTHIA HAMHUjeHEHUX 32 UCXPaHy JbyIoU
Owia mDpaBWIHO CHPOBENEHa, TMOLITOBAHO je MPOMHCAHO BpUjeMe 3afprKaBama
aHTHOMOTHKA, TAaKO [1a 3IPaBsbe JbYAH HUje OWIO 3Ha4ajHO YTPOKEHO.

KipyuHe pHjeuyH: CHPOBO MIIMjeKO, pe3unye, TeTPaUuKINHY, 31PaBibe JbyoH
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PRESENCE OF TETRACYCLINE RESIDUES IN MILK AS A POSSIBLE RISK TO
HUMAN HEALTH
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Abstract

Due to their high biological and medicinal value, milk and milk products are high-
quality foods that are very common in the human diet, so monitoring and assessing
the healthiness of these foods is very complex and of crucial importance for the
protection of human health. Various pharmacologically active substances are used in
the entire chain of food production of animal origin, and the frequent use of
antimicrobial drugs in clinical practice on livestock farms causes the appearance of
their residues in various food products, including milk and dairy products.

For the prevention and control of mastitis caused by pathogens, tetracyclines are most
often used in the dairy industry due to their low cost and wide spectrum of action. To
protect the health of consumers and ensure the conditions for the smooth circulation
of animals and products of animal origin, especially today in the conditions of
intensive food production, which is followed using various veterinary drugs, it is
necessary to control residues in milk.

In accordance with the provisions of the Decision on monitoring residues of certain
substances in live animals and products of animal origin (Official Gazette of Bosnia
and Herzegovina, no. 1/04, 40/09, 44/11), and for the purpose of controlling residues
in live animals and products of animal origin, the residue monitoring and control plan,
and as stated in the decision, the purpose of the plan is to check whether prohibited
substances are used in the treatment of animals on the territory of Bosnia and
Herzegovina and whether the withdrawal period of the medicine is respected, and
whether contaminants were found, all with the aim of protecting the health of
consumers.

The control and assessment of the compliance of the amount of tetracycline are
carried out based on the defined maximum allowed amounts of residues of these
substances in products of animal origin (MDK) according to the Rulebook on the
maximum allowed amounts of pharmacologically active substances in products of
animal origin (Official Gazette of Bosnia and Herzegovina, no. 84/22) according to
the following table:
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Substance Marker analyte MIK (pg/kg)
Chlortetracycline (CTC) the sum of t.he ba51p substance 100
and its 4-epimer
. the sum of the basic substance 100
Oxytetracycline (OTC) and its 4-epimer
the sum of the basic substance 100

Tetracycline (TC) and its 4-epimer

It must not be used
for animals whose
milk is intended for
human
consumption

Doxycycline (DC) -

Considering the maximum allowed amount of residues of pharmacologically
active substances, according to the classification, doxycycline belongs to the
group prohibited for use on animals that are used for human consumption.

The aim of the research is to determine the amount of tetracycline in milk and
based on the compliance of the results with the prescribed values, to determine
whether the use of tetracycline in animals intended for human consumption was
properly carried out.

The official milk sampling was carried out according to the annual monitoring and
residue control plan in Bosnia and Herzegovina and in accordance with the
sampling strategy. The test was conducted in the period from January 2016 to
March 2023, and a total of 840 samples of cow's, sheep's, and goat's milk were
tested for the presence of tetracycline, as shown in the table:

Year Total number of From total number Number of
milk samples Cowmilk | Goat milk | Sheep milk samrilAeS Iaibove

2016. 138 128 7 3 -

2017. 137 120 12 5 -

2018. 85 75 5 1 -

2019. 135 122 12 1 -

2020. 136 122 10 4 1 (tetracycline)

2021. 61 60 1 - -

2022. 140 123 11 6 -

2023. 8 6 - 2 -

For controlling the residues of certain substances, the use of which is prohibited
or impermissible, the minimum required efficiency limit of the method is taken
as a reference point for taking measures, regardless of the tested matrix, in
accordance with the Rulebook on the application of analytical methods and
interpretation of results (Official Gazette of Bosnia and Herzegovina, no. 95/10).
The determination of the presence of tetracycline residues in milk was carried out
using the method of liquid chromatography with mass spectrometry (LC-MS/MS)
at the semi-quantitative orientation level, and in the case of doubtful results, it
was confirmed by a confirmatory method.

The results show that, except for one case in which the non-compliance of
tetracycline findings above the prescribed maximum allowed amount was
confirmed, the use of tetracycline in animals intended for human consumption
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was properly carried out and the prescribed antibiotic retention time was
respected, so that human health was not significantly threatened.

Key words: raw milk, tetracyclines, residues, human health
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IMPHUCYCTBO A®JIATOKCHHA M; Y CHPOBOM MJ/INJEKY ITIOPHJEK/IOM
CA ®PAPMHU MY3HHUX KPABA HA I1OJPYUJY PEITYBJIMKE CPIICKE

Tama HJIMR'*, Tujana MUJIYHOBHUR', Cama JIOBPHR', Iparan
KHEXEBHR', Oparo HETHR"?

1JY Berepunapcku UHctutyT Penydnuke Cpricke "Dr Vaso Butozan" Banja Luka,
Penybnuka Cpncka, bocHa n Xeprerosvusa
2yuuBepsuteT y beorpany, daxynrer BerepuHapcke meguunHe, beorpaa, Cpbuja
*KopecnonenTHu ayrop: tanja.ilic@virs-vb.com

Kpartku cagpixaj

Adnarokcud M; (AFM,) je xugpokcunoBaHu MmetadonuT adnatokcuna B1 (AFB,)
¥ MOXe ce Hahu y MiUjeKy, a MOTOM U Y OJPYTUM MIIHjeYHUM IPOU3BOOMMA Kaja
Ce KUBOTHUHE Y JIAKTalljU XpaHe KOHTAMUHHUPAHOM XpaHOM. Cucapu KOju yHOCe
XpaHy KOHTaMHWHHpaHy adnaTtokcuHoM B (AFB;) u3nydyjy y cBoje MiHjeko
KOJIMYKHE ITIaBHOT 4-XUPOKCUIOBAHOT MeTadoIMTa NO3HATOT Kao adiaTOKCUH M.
Takohe ce Mopa y3eTH y 003Up Jla je YCTAaHOB/BEHO Jla Cy MJafie >KUBOTUHE
ocetpuBHje HAa AFB; (1 cTora BjepoBaTHO ¥ HAa AFM;:) 05 0Zpacinx )XKUBOTHHA.
OBaj TOKCHH je KaTeropucaH oji crpaHe MelyHaponHe areHiyje 3a UCTpaKUBakbe
paxa (IARC) kao TokcHH Kkiace 2B, omHOCHO Moryhu KaHIleporeH 3a jbyie. 300r Tora
ce nmpucyctso AFM; y MujeKky ¥ MJIMje4HUM [IPOU3BOIMMA CMATpa HETIOKE/bHUM.
Jla du ce bynou 3alITUTHIM OF IUTETHUX edekaTa U3I0KeHOCTH MUKOTOKCHUHHUMA Y
MHOTUM 3em/baMa Cy oppeheHe rpaHvuHe BpHUjenHOCTH 3a adnaTOKCHHE Kao
3arahuBaue y XpaHH U XpaHU 3a xuBoTHmke. Ha mpumjep, EBporncka komucuja je
yCHocTaBuIa MakcuManHy rpanuny (ML) on 50 ng AFM4/ kg y Mnujeky u rpanuny
3a AFM; o 25 ng/kg y dopmynama 3a ofojuan, LOK Cy Apyra peryaaTopHa THjena
u Komucuja 3a Codex Alimentarius noctaBwiu Bumy rpanuny on 500 ng/kg y
CUPOBOM MIIHjEKY.

Y pany je uctpakvBaHo MpPUCYyCTBO admatokcnHa Ms (AFM;) y cHpOBOM MITHjeKy
no peruonuma Penybnuke Cprcke. AHanuse cy paheHe BalWIUpPaHOM H
akpenutoBaHoM ELISA metomom - OgppehuBame npucycrtBa adiaaTokcuHa M, y
MIIMjEKy U MIMjedyHuM npousBoguma, ELISA nujarnoctukym: I'screen ALFA M1,
Eurofins Technologis. y JlabopaTopHuju 3a HMYHOEH3UMCKa HCIHUTHBaWba XpaHe U
npunpemy nognora , JY Berepunapcku UactutyT PC 'Ip Baco bytosan'.

CHpoBO MIIMJEKO je TecTUpaHO Ha npucycrso AFM,; y 12 onmruHa ca TEpUTOpHje
Penybnuke Cprcke u nokas3aHo je npucyctBo AFM,; y CBaKkoj ONIUTHHY, IPH YEMY
je Hajsehn Opoj MO3UTHMBHUX y30paka 3adWbeKeH y OMIUTHHH/Tpany bujersuna,
Cembepuja. Hajsehu Opoj mosutuBHHX y3opaka y Cembepuju je oduekuBaH 390r
Opoja dapmMu ¥ My3HUX Tpia, Kao M 300T cacraBa, KapaKTepUCTHKA U THUIA
3eMJBHILTA, Kao HajouTHUje xutHuLe Penydnuke Cpricke.

Kipyune pujeun: Apnarokcud M1 (AFM,) , MiIHjeko, XpaHa 3a )KUBOTHEE
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THE PRESENCE OF AFLATOXIN M; IN RAW MILK ORIGINATING
FROM DAIRY COW FARMS IN THE REGION OF THE REPUBLIC OF
SRPSKA

Tanja ILIC'*, Dijana MILUNOVIC', Sasa LOVRIC', Dragan KNEZEVIC',
Drago NEDIC'?

1PI Veterinary Institute of RS "Dr Vaso Butozan" Banja Luka, Republic of Srpska, Bosnia
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2University of Belgrade, Faculty of Veterinary Medicine, Belgrade, Serbia
*Corresponding author: tanja.ilic@virs-vb.com

Abstract

Aflatoxin M (AFM,) is the hydroxylated metabolite of aflatoxin B, (AFB,) and can
be found in milk and subsequently in other dairy products when lactating animals
are fed with contaminated feedstuffs. Mammals that ingest aflatoxin B; (AFB,)-
contaminated diets excrete amounts of the principal 4-hydroxylated metabolite
known as aflatoxin M; into milk.

This toxin has been categorized by the International Agency for Research on
Cancer (IARC) as a class 2B toxin, a possible human carcinogen. To protect
humans against adverse effects from mycotoxin exposure, regulatory standards
(limit values) for aflatoxins as contaminants in food and feed have been set in
many countries. For instance, the European Commission (EC) established a
maximum limit (ML) of 50 ng of AFM,/kg in milk, and a limit for AFM, of 25 ng/kg
in infant formula and follow-up formula, while other regulatory authorities and
the Codex Alimentarius Commission have set a higher limit of 500 ng/kg in raw
milk.

The presence of aflatoxin M; in raw milk in the regions of Republic of Srpska was
investigated in this work. Analyses were carried out with a validated and
accredited ELISA method - I'Screen ALFA M, Eurofins Technologis in the
Laboratory for immunoenzymatic testing of food and media preparation, PI
Veterinary Institute of the RS "Dr Vaso Butozan.

The presence of AFM; was tested in raw milk in 12 municipalities in the Republika
Srpska area and AFM; presence was confirmed in each municipality, with the
largest number of positive samples recorded in the municipality/city of Bijeljina,
Semberija. The largest number of positive samples in Semberija is expected due
to the number of farms and dairy cows, as well as the composition, characteristics,
and type of land, as the most important granary field of Republic of Srpska.

Keywords: Aflatoxin M, (AFM,), milk, animal feed.
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INDEKSIRANJE PROFILA MASNIH KISELINA SVEZE DIMLJENIH
KOBASICA ZA NJIHOVU KARAKTERIZACIJU U ZDRAVOJ LJUDSKOJ
ISHRANI

Aleksandra Tasi¢!'*, Ivan Pavlovi¢!, Marija Pavlovi¢!, Milan Balti¢?
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Kratak sadrzaj: Meso je jedan od najvecih izvora nutitivnih elemenata kao $to su
masti, proteini, vitamini, minerali i mnoge druge bioaktivne komponente.
Svinjsko meso i proizvodi od svinjskog mesa su najkonzumiranija hrana u
Srpskom jelevniku. Zbog razlicitih opre¢nih misljenja i uticaja na razlicite bolesti,
cilj ove studije je bio da se ukaze na pozitivne i negativne efekte ishrane. Dimljene
kobasice su jedno od najomiljenijih jela Srpske kuhinje pa je ovde obradena
nutritivna vrednost, kao i profil masnih kiselina. Profil masnih kiselina zavisi pre
svega od hrane za Zivotinja, pa tako sastav tokom ishrane Zivotinja ima posledice
i razli¢iti uticaj na zdravlje. Pregled masnih kiselina se najbolje izrazava
karakterizacijom preko kvalitativnih i nutritivnih zdravstvenih indeksa. Takode,
sastav masnih kiselina uti¢e na senzorne karakteristike i nutritivni kvalitet
proizvoda. Metil estri masnih kiselina su analizirani koriS¢enjem gasne
hromatografije sa plameno jonizacionom detekcijom (GC/FID). Postupak analize
obuhvatio je proces ekstrakcije masti i potom proces esterifikacije masnih
kiselina. Dobijena nutritivna vrednost dimljenih kobasica je 1537kJ/ 368 kcal.
Sadrzaj ukupnih proteina je bio 16.0 %, a sadrzaj natrijum hlorida 2.4 %. Sadrzaj
masti je bio 34,2 %, od Cega je zasi¢enih masnih kiselina (SFA) 39,36 %. Najveca
je koli¢ina je palmitinske kiseline (C16:0) od 24,93 %, a druga po zastupljenosti je
stearinska kiselina (C18:0) sa 14,22 %. Procenat mononezasec¢enih Kiselina
(MUFA) je 47,86 %, a polinezasic¢enih kiselina (PUFA) je 14,78 %. Odnos n-6/n-3
kiselina je 34,74 $to ukazuje na deficijent u n-3 masnim kiselinama. Preporucena
vrednost odnosa PUFA/SFA od strane Evropske agencije za bezbednost hrane je
veca od 0,4, ali je u ispitivanim kobasicama 0,325. Odnos LA/ALA je 8,7 i to su
esencijalne kiseline koje ljudi ne mogu sintetisati. Povoljne vrednosti aterogenog
i trombogenog indeksa su manje od 1. U kobasicama aterogeni indeks (Al) je 0,45,
a trombogeni je nepovoljan i jednak je 1,25. Hipo/hiperholesterolemi¢ni indeks
(HH) ima vrednost od 2,17 i preporucena je Sto veca vrednost. Analiza sastava
masnih kiselina znacajna je zbog informisanja potro$aca, odnosno deklarisanja
prozvoda, kao i relavantnih informacija o zdravstvenom efektu u toku ishrane.

Kljucne reci: masne kiseline, aterogeni indeks, zdravstveni indeks

Zahvalica: Studiju je finansiralo Ministarstvo za nauku, tehnoloski razvoj i inovacije Srbije
(Ugovor br. 451-03-47/2023-01/200030).
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INDEXING OF THE FATTY ACID PROFILE OF FRESHLY SMOKED
SAUSAGES FOR ITS CARACTERIZATION IN A HEALTHY HUMAN DIET
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Abstract: Meat is one of the largest sources of nutritive elements such as fats,
proteins, vitamins, minerals and many other bioactive components. Pork and pork
products are the most consumed food in the Serbian menu. Due to the different
conflicting opinions and effects on different diseases, the aim of this study was to
point out the positive and negative effects of nutrition. Smoked sausages are one
of the most popular dishes of Serbian cuisine, so the nutritional value and fatty
acid profile are discussed here. The profile of fatty acids depends above all on the
food for the animals, so the composition during animal feeding has consequences
and different effects on health. The overview of fatty acids is best expressed by
characterization through qualitative and nutritional health indices. Also, the
composition of fatty acids affects the sensory characteristics and nutritional
quality of the product. Fatty acid methyl esters were analyzed using gas
chromatography with flame ionization detection (GC/FID). The analysis
procedure included the fat extraction process and then the fatty acid esterification
process. The obtained nutritional value of smoked sausages is 1537 kJ/ 368 kcal.
The total protein content was 16.0%, and the sodium chloride content was 2.4 %.
The fat content was 34.2 %, of which saturated fatty acids (SFA) were 39.36 %.
The largest quantity is palmitic acid (C16:0) of 24.93 %, and the second most
abundant is stearic acid (C18:0) with 14.22 9%. The percentage of
monounsaturated acids (MUFA) is 47.86 %, and polyunsaturated acids (PUFA) is
14.78 %. The n-6/n-3 acid ratio is 34.74, which indicates a deficiency in n-3 fatty
acids. The recommended value of the PUFA/SFA ratio by the European Food
Safety Agency is higher than 0.4, but in the tested sausages it is 0.325. The
LA/ALA ratio is 8.7 and these are essential acids that humans cannot synthesize.
Favorable values of atherogenic and thrombogenic index are less than 1. In
sausages, atherogenic index (Al) is 0.45, and thrombogenic is unfavorable and is
equal to 1.25. The hypo/hypercholesterolemic index (HH) has a value of 2.17 and
the highest possible value is recommended. The analysis of the composition of
fatty acids is important for consumer information, i.e. product declaration, as well
as relevant information about the health effect during nutrition.

Keywords: fatty acids, atherogenic index, health index

Acknowledgments: The study was funded by the Serbian Ministry of Science,
Technological Development and Innovation (Contract No. 451-03-47/2023-01/200030).
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XHUCTAMHH Y PUBH U PUBJbUM ITPOU3BOOHMA - BEPUOPUKALIUJA
HPLC METOJE

Jenena AHUUYWR!, Munujana T'OJIUWR?2, bukana [TIERAHAILIS3,

1 JeneHa AHUYMYWh CTPY4YHU capafHUK, JaBHa ycTaHOBa BeTepuHapCKu HHCTUTYT
Penydnuke Cpncke ,JIp Baco bytosan“ bamwa Jlyka, bawa Jlyka, bocHa 1 XepuerosruHa
2 Ma Munujana l'onuh BULIM CTPYyYHU capafHUK, JaBHa ycTaHOBA BeTepuHapCKy HHCTUTYT
Penydnuke Cpncke ,JJp Baco bytosan“ bawa Jlyka, bamwa Jlyka, bocHa u Xepuerosruna
3 np bumana Ilehanal HayyHu capagHuk, JaBHa ycTaHOBa BeTepuHapCcKku HHCTUTYT
Penydnuke Cpncke ,JIp Baco bytosan“ bamwa Jlyka, bawa Jlyka, bocHa 1 XepuerosruHa
*Kopecnonentuu aytop: Jenena Aunuuh, jelena.anicic@virs-vb.com

Kparak cagpixaj

dopmupame XUCTaMUHA y PUO/BUM NPOM3BOJUMA je y NUPEKTHO] KOPEIanuju ca
KOHLIEHTPALKjOM XHUCTHUOWHA Y TKUBY U HUBOOM MHUKDOOPraHHW3ama IPUCYTHUX Y
npousBopy. KonvuumHa xuCTaMHHA KOja HAcTaje 3aBHCH Of BpCTe DakTepwja,
TEMIIEpaType U BpeMEHa U3JI0KeHOCTH pube. HenpaswiHO CKiIaguuITemE, I0LIE
TpETUpPAakE W MaHUIyJanuja pudOM UM TNPOU3BONMMA [OBOOU [0 KBapema
HaMUpHULA KOje KOJ JbyOH Y3POKyje CHUMIITOME CJIWYHE aJIeprujcKoj peaxkuujy,
NO03HATO Kao ,CKOMOPOUIHO TpOBawe" (XUCTAMHUH WIM CKOMOPOTOKCHH). 3ato je
cagprkaj XUCTaMHHA Of BEJIUKE Ba)XKHOCTH 33 MPOLjEHYy TOKCUYHOCTH XpaHe M
IpPeJIOKEH je Kao WHAWKATOD XWIHjeHCKE HCIPaBHOCTH PH3MK 05 TpoBama
XUCTAMUHOM [JpXH C€ MO KOHTPOJIOM NPHUMjEHOM J[OOpPE XWUIHjeHCKe U
npor3Bohauyke IMpakce MOBE3aHe Ca CHUCTEMOM aHAIM3€ PHU3MKAa M KPUTHYHUX
KOHTPOJIHUX Ta4daka.

[IpaBUMHUK O MHKPODHONIOMIKMUM KPUTEPUjYMHUMAa 3a XpaHy IKUBOTHHCKOT
NOpUjEKIa TPONHCYje MAKCUMAJIHO [O03BOJbEHE KOJIWYMHE XUCTaMHHA Y
IpoU3BOAMMa pudapcraBa of pUO/BUX BPCTa NOBE3aHUX Ca BEIUKOM KOJIMYHMHOM
xuctuguHa y omcery on 100 mo 200 mg kg' koje ce mpoujewyjy aHanuzom
penpe3eHTaTUBHUX 9 jeNWHMIIA U3 CBaKe CEpHje y3opaka. Y30pak je aJeKBaTaH,
OIHOCHO 3amoBosbaBa onpende I[IpaBUIHHMKA YKOJIWKO: CpENlma BPHUjESHOCT
pesyntata u3 9 jegununa He npenasu 100 mg kg!; nBuje jenuHuue mpenase
BpHujenHoct of 100 mg kg, anu He npenase 200 mg kg' v ako HU jenHa jenUHULIA
He mnpenasu 200 mg kg'. Hsyserak cy mnpousBogu pubapctBa o0OpaheHu
€H3UMAaTCKUM CaspHjeBameM Yy CcajllaMypH IpPOU3BEAEHH O pudpUX BpCTa
MIOBE3aHUX Ca BEJINKOM KOJIMYMHOM XUCTHAHWHA KOJ KOjHUX j€ JO3BOJBEHU OIICETr Of
200 mo 400 mg kg' Ha 9 jenuHuna mnpousBoja U pudmH coc HodujeH
(epMeHTajoM puUdBUX NPOM3BOMA, KOjU HE CMHjé HUMATH KOHLEHTpaLHjy
xucramuHa Behy og 400 mg kg'y jenHoj jesuHuuy npovssona

[Tpema IIpaBWIHUKY O MUKPOOHOJIOIIKUM KPUTEPUjYMHUMA 33 XPaHy KUBOTHHCKOT
nopyjexna y Penybnuuu Cprckoj, pedepeHTHa MeToza 3a aHalIu3y U CIykdeHy
KOTpOJTy XMCTaMHWHA y pubH 1 mUx0BUM npoussBoguma je HPLC metopa.

Mertopa aHanM3e XuCTaMUHa Bepu(UKOBaHa je U UMIUIEMEHTHPA Y cKiamy ca BAS
EN [ISO 19343:2018, Mukpobduonoryja JaHna xpaHe — [lerekuuja W
KBaHTH(UKaLMja XUCTaMUHa Yy pudu 1 npoussoguma oz pude — HPLC metopa.
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Excrpaknyja y3opka BpIIM Ce€ MUjElIalEM Ca IMEPXIOPHOM KHCEJIHHOM,
IepuBaTU3anyja OaH3WI XJIOPUIOM, a pa3fiBajakbe TeYHOM Xpomartorpadujom ca
UV perekuujoM. MaceHa KOHLEHTpalMja XHMCTaMHHA CE€ U3padyyHaBa Kao OJHOC
MOBPIIMHA MMKOBA XUCTAMHUHA U UHTEPHOT CTaHapa MPEeKOo KaIudparuoHe KPUBE.
OuujemuBaHd (TeCTUpaHW) Cy obefehd mapaMeTpu  MeTofe:  YTHIIG]
MaTpHUKCa/TMHEeApHOCT, IUMHUT KBaHTU(HUKaLKje, TAYHOCT, MPELU3HOCT U MjepHa
HECUTYPHOCT 32 TPU BpCTe pude (TyHy, CKyLly U CApAUHY).

e oBOT pajma je MpUKasaTH eKCIepUMEHTajHe pe3yiTare nodujeHe mpH
BepudUKalKjU MeTOJle aHa/M3e XUCTaMHWHA TEYHOM XpomarorpadujomM ca YB
DETEKLIHN]OM 3a TP BPCTE prda U BUXOBUX POU3BOJA, T€ YTBPAUTH [1a JIU j€ METOLA
NpUXBaT/buBa Kao pedepeHTHa MeToda 3a onpehuBawme XHWCTaMHUHA y puUdH U
pubpuM MPOU3BOAMMA C 003UPOM Ha MPOMHUCAHE W MPENopydYeHe KPUTepUjyme 3a
MIOY3JaHOCT, TAYHOCT U NIPELIU3HOCT METOJE.

Jloka3aHa je TMHEapHOCT y pacnoHy KoHueHTpauudja o 0 mg kg no 500 mg kg ca
koedunrjeHTHMa Kopenauuje og 0,9925 no 0,9999. ITpumjep kamudparmoHe Kpuse
Yy MaTpHUKCy part je Ha Ciunu 1.

Cnuxa 1.

VWD1 A, Wavelength=254 nm (HISTAMIN\01032023 2023-03-01 12-56-09\STD 100 ppm.D)
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JIumuT KkBaHTH(UKauuje 3a cse Tpu Bpcte pude usHocu 10 mg kg'. TauHocT je
OLMjEemEeHa aHAIM30M KOHTPOJIHUX MaTepHjaia NMPeKo UCKOPULITE®A U MIPOCjeuHa
BpHjeHOCT u3HOCH 96,61%. [TpenusHOCT je ourjemeHa y yCI0BUMa TOHOB/BUBOCTH
¥ 0OHOB/BMBOCTH Ha TPU KOHIEHTPAIIMOHA HUBOA 32 TPU BPCTE pube U U3pakeHa je
Kao JIMMHUT IOHOB/BUBOCTHU ' U TUMUT OOHOB/BUBOCTH R. JIMMUTH 0OHOB/BUBOCTH R
3a TyHy u3Hoce 15,96 mo 24,89%, 3a ckymry 12,80 no 23,04%, 3a capauny ox 10,25
1o 32,17%. MjepHa HECUTYPHOCT NTPOLIMjekeHa je Ha TPYU KOHLEHTpalMOHa HUBOA
25 mg kg-1, 100 mg kg-1 u 220 mg kg-1 1 U3HOCH PECNEKTUBHO 3a TyHY 17,78 mg
kg1, 11,40 mg kg-1, 13,88 mg kg, 3a ckymy 16,46 mg kg, 12,56 mg kg, 9,14 mg
kg, 3a capouny 22,98 mg kg, 12,70 mg kg, 7,32 mg kg!. Jodujenu pesynratu
3a TIOHOBJBMBOCT U OOHOBJBMBOCT 3a TPH BpPCTe pude nodujeHn Bepudukanujom cy
ycarialuleHH ca TMpernopykaMa 3a HaBeleHe mapamerpe mate y BAS EN ISO
19343:2018.

Pe3ynraTu TeCTUpaHUX MapameTapa Bepudukalyje Cy ycarialeHHd ca 3aXTjeBUMa
U Ipenopykama 3a HaseneHe mapamerpe pare y BAS EN ISO 19343:2018.
[ToTBphuBameM MOYy3IaHOCTH, TAYHOCTH U MPELU3HOCTH, MeTofa je npuxBaheHa u
HMIUIEMEHTUDPaHa y JlabopaTopuju kao pedepeHTHa 3a ojpehuBame canpkaja
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XHUCTaMHWHA Y pUOM M HUXOBUM MPOH3BOJHMMA U MOXKE YYeCTBOBATH Yy CIYyKOeHOj
KOHTPOJIU XUCTaMUHA.

JIuteparypa: 1. Monique Etiene, Ifremer, Nantes (2016): Traceability — Valid —
Methodology for histamine and biogenic amines analysis, SEAFOODplus; 2.
Jaxmuh, C., banour, M. XK., Muxasses, XK., ITpoganos Pagynosuh, J. & Hemwuh, K.
(2017): Comparison of analytical methods for determination of histamine in
reference canned fish samples, IOP Conference Series: Eart and Environmental
Science Sci. 85; 3. Ahmed A. G., Magdy M. M., Sohair, A G. A. , Kennedy, G. and
Emad R. A. (2015): Optimization and Validation of Analytical Method for
Determination of Histamine in Fish using HPLC-FLD, Egyptian Journal of Pure
and Applied Science, 53, 2, 33-42: 4. Rhongxiang, C., Ynghua, D., Liu Yang, J. W.
F. Xu. (2015): Determination of Histamine by High-Performance Liquid
Chromatography After Precolumn Derivatization with o-Phtalaldehide-Sulfite,
Journal of Chromatografic Science 2016 Apr; 54, 4; 5. Malle, P., Vall¢, M.,
Bougelet, S. (1996): Assay of Biogenic Amines Involved in Fish Decomposition,
Journal of AOAC International

KipyuHe pHjeun: Bepudukanuja, XuCTaMuH, xpomarorpaduja
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Abstract

The formation of histamine in fish products is directly correlated with the
concentration of histidine in the tissue and the level of microorganisms present
in the product. The amount of histamine that is produced depends on the type of
bacteria, the temperature, and the time of exposure of the fish. Improper storage,
poor treatment, and manipulation of fish and products lead to food spoilage,
which in humans causes symptoms like an allergic reaction known as "scombroid
poisoning" (histamine or scombrotoxin). That is why the histamine content is of
great importance for the assessment of food toxicity and is proposed as an
indicator of hygienic correctness. The risk of histamine poisoning is kept under
control by applying good hygiene and production practices associated with a
system of risk analysis and critical control points.

The rulebook on microbiological criteria for food of animal origin prescribes the
maximum permitted amount of histamine in fishery products from fish species
associated with a large amount of histidine in the range of 100 to 200 mg kg-1,
which is estimated by analyzing nine representative units from each batch of
samples. The sample is adequate, that is, it meets the provisions of the Ordinance
if: the mean value of the results from 9 units does not exceed 100 mg kg-1; two
units exceed the value of 100 mg kg-1 but do not exceed 200 mg kg-1; and if no
unit exceeds 200 mg kg-1. Exceptions are fishery products processed by enzymatic
ripening in brine, produced from fish species associated with a large amount of
histidine, where the permitted range is from 200 to 400 mg kg-1 per 9 product
units, and fish sauce obtained by fermentation of fish products, which must not
have a histamine concentration higher than 400 mg kg-1 in one product unit.
According to the Rulebook on microbiological criteria for food of animal origin in
the Republic of Srpska, the reference method for the analysis and official control
of histamine in fish and their products is the HPLC method.

The method of histamine analysis is implemented and verified in accordance with
BAS EN ISO 19343:2018, Microbiology of the food chain — Detection and
quantification of histamine in fish and fishery products — HPLC Method.

Sample extraction is carried out by mixing with perchloric acid, derivatizing with
dansyl chloride, and separating by liquid chromatography with UV detection. The
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mass concentration of histamine is calculated as the ratio of the peak areas of
histamine and the internal standard via a calibration curve. The following
parameters of the method were evaluated (tested): influence of matrix/linearity,
limit of quantification, accuracy, precision, and measurement uncertainty for
three types of fish (tuna, mackerel, and sardine).

The aim of this work is to present the experimental results obtained during the
verification of the method of histamine analysis by liquid chromatography with
UV detection for three types of fish and their products and to determine whether
the method is acceptable as a reference method for the determination of
histamine in fish and fish products with regard to the prescribed and
recommended reliability criteria, accuracy, and precision of the method.
Linearity was demonstrated in the concentration range from 0 mg kg-1 to 500 mg
kg-1 with correlation coefficients from 0.9925 to 0.9999. An example of the
calibration curve in the matrix is given in Figure 1.

Figure 1. Linearity of histamine in the concentration range from 0 mg kg* to 500
mg kg1

VWD1 A, Wavelength=254 nm (HISTAMIN01032023 2023-03-01 12-56-09\STD 100 ppm.D)
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The limit of quantification for all three types of fish is 10 mg kg-1. The accuracy
was evaluated by analyzing the control materials through usability, and the
average value is 96.61%.

Precision was evalueted in conditions of repetability and reproducibility, at three
concentration levels for three tipes of fish, and expressed as limit of repetability r
and limit of reproducibility R. Limits of reproducibility R for tuna ranged from
15.96 to 24.89%, for mackerel from 12.80 to 23.04%, for sardine from 10.25 to
32.17%. Measurement uncertainty was evalueted at three concentration levels 25
mg kg, 100 mg kg* and 220 mg kg and results were respectively for tuna 17.78
mg kg, 11.40 mg kg!, 13.88 mg kg, for mackerel 16.46 mg kg, 12.56 mg kg,
9.14 mg kg!, for sardine 22.98 mg kg!, 12.70 mg kg, 7.32 mg kg'. Results
obtained by verification for repetability and reproducibility for three types of fish
are in accordance to recommendations for above parameters given in BAS EN ISO
19343:2018.

The results of the tested verification parameters are in accordance with the
requirements and recommendations for the specified parameters given in BAS EN
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ISO 19343:2018. By confirming the reliability, accuracy and precision, the
method was accepted and implemented in the laboratory as a reference for
determining the content of histamine in fish and their products and can
participate in the official control of histamine.

JIuteparypa: 1. Monique Etiene, Ifremer, Nantes (2016): Traceability — Valid —
Methodology for histamine and biogenic amines analysis, SEAFOODplus; 2.
Jaksi¢, S., Balo$, M. Z., Mihaljev, Z., Prodanov Radulovi¢, J. & Nesi¢, K. (2017):
Comparison of analytical methods for determination of histamine in reference
canned fish samples, IOP Conference Series: Eart and Environmental Science Sci.
85; 3. Ahmed A. G., Magdy M. M., Sohair, A G. A., Kennedy, G. and Emad R. A.
(2015): Optimization and Validation of Analytical Method for Determination of
Histamine in Fish using HPLC-FLD, Egyptian Journal of Pure and Applied
Science, 53, 2, 33-42: 4. Rhongxiang, C., Ynghua, D., Liu Yang, J. W. F. Xu. (2015):
Determination of Histamine by High-Performance Liquid Chromatography After
Precolumn  Derivatization with  o-Phtalaldehide-Sulfite, Journal of
Chromatografic Science 2016 Apr; 54, 4; 5. Malle, P., Vallé¢, M., Bougelet, S.
(1996): Assay of Biogenic Amines Involved in Fish Decomposition, Journal of
AOAC International.

Key words: verification, histamine, chromatography
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HISTOLOSKA ANALIZA POPRECNO-PRUGASTE MUSKULATURE U SVRHU
PROCJENE KVALITETA MESA

Nadzida Mlac¢o?*, Amela Katica?

1 Doktor veterinarskih nauka, Nadzida Mlac¢o, redovni profesor, Univerzitet u Sarajevu,
Veterinarski fakultet, Bosna i Hercegovina
2 Doktor veterinarskih nauka, Amela Katica, redovni profesor, Univerzitet u Sarajevu,
Veterinarski fakultet, Bosna i Hercegovina
* nadzida.mlaco@yahoo.com

Kratak sadrzaj:

sposobnost kontrakcije. Dimenzije miSi¢nih vlakana razlikuju se izmedu vrste
Zivotinja, rase, pola, izmedu pojedinih miSi¢a istog organizma. U naSim
istrazivanjima vr$ili smo uporedivanje debljine uzduznih presjeka miSi¢nih
vlakana uzorka A-mi$i¢ nepoznate anatomske topografije i uzorka B-Musculus
longissimus dorsi. Kod uzorka A debljina miSi¢nih vlakana je ve¢a u odnosu na
uzorak B. Takoder, prisutno je viSe jedara uz celijsku sarkolemu kod uzorka A u
odnosu na uzorak B. Neujednaceno je prisustvo elemenata vezivnog tkiva i u
jednom i u drugom uzorku (prisutno masno tkivo, kolagena., elasti¢na vlakna).
Nasim istraZivanjem uocili smo, takoder, da je neznatna razlika u debljini miSi¢nih
vlakana (srednja vrijednost) jednog i drugog miSica. Poznavanje histoloskih
osobina miSi¢nog tkiva neophodno je za uspjeSnu proizvodnju mesa. Meso je
proizvod koji nastaje kroz razli¢ite biohemijske procese nakon rigor mortis-a od
skeletnih miSi¢a.zivotinja. Koli¢ina i kvalitet mesa u velikoj mjeri zavisi od
karaktristika miSiénog tkiva, odnosno od strukture, broja, precnika i
zastupljenosti pojedinih tipova miSi¢nih vlakana, a selekcija i ishrana su odigrale
odluc¢ujucu ulogu, odnosno struktura misSi¢nog tkiva zavisi od mnogobrojnih
endogenih i egzogenih faktora, zavisi od fizicke aktivnosti, posebno u proizvodnji
svinja i peradi.

Klju¢ne rijeci: histologija, misic¢i, kvalitet mesa, goveda
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HISTOLOGICAL ANALYSIS OF STRIATED MUSCULATURE WITH THE
PURPOSE OF ASSESSING MEAT QUALITY

Nadzida Mlac¢o?*, Amela Katica?

1 PhD, Nadzida Mlaco, Full Professor, University of Sarajevo Veterinary Faculty,
Sarajevo, Bosnia and Herzegovina
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Abstract:

Skeletal muscles are made of striated muscle tissue the cells of which have the
capacities to contract. Dimensions of muscle fiber differ depending on the type of
animal, breed, sex, or individual muscles of the same organism. In our research,
we compared the thickness of the longitudinal of muscle fibers of sample A — a
muscle of unknown anatomic topography and sample B -Musculus longissimus
dorsi. In sample A, the thickness of muscle fibers is greater than in sample B. Also,
more nuclei are present along the cellular sarcolemma in sample A compared to
sample B. The presence of the elements of connective tissue varies in both samples
(the presence of fat tissue, collagen, elastic fibers). Our research finds that there
is a slight difference in the thickness of the muscle fibers (medium value) in both
muscles. Understanding the histological characteristics of muscle tissue is
necessary for successful meat production. Meat is a product that is created
through various biochemical processes following rigor mortis of the skeletal
muscles of animals. The amount and quality of meat greatly depend on the
characteristics of muscle tissue, i.e., the structure, number, diameter, and
representation of certain types of muscle tissue, and the selection and nutrition
played a decisive role, i.e., the structure of muscle tissue depends on multiple
endogenous and exogenous factors, physical activity, especially in pig and poultry
production.

Keywords: histology, muscles, meat quality, bovine
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Kratak sadrzaj:

Poslednjih godina veliku paZnju i interesovanje potroSaca i prehrambene
industrije privukla je upotreba prirodnih antimikrobnih jedinjenja u hrani. Jedan
od razloga takvog interesovanja je zloupotreba i pogresno rukovanje antibioticima
$to je dovelo do drasti¢nog porasta grupe mikroorganizama, uklju¢ujuciipatogene
koji se prenose hranom, koji su otporni na antimikrobne lijekove i na neke od
metoda obrade i cuvanja hrane. Pored toga povecanje svijest potro$aca o mogucem
negativnom uticaju sintetickih konzervansa na zdravlje u odnosu na prednost
prirodnih aditiva izazvalo je interesovanje medu istrazivatima za razvoj i
upoterebu prirodnih proizvoda u hrani. Takode, ovo je podstaklo prehrambenu
industriju da trazi aleternativne konzervanse koji mogu poboljsati bezbjednost i
kvalitet hrane. Poznato ja da jedinjenja dobijena iz prirodnih izvora imaju
potencijal da se koriste za bezbjednost hrane zbog svojih antibakterijskih svojstava
protiv Sirokog spectra patogena koji se prenose hranom.

Cilj ovog ispitivanja je bio da se ispita antibakterijsko djelovanje tinkture Allium
ursinum - primjenom disk difuzione metode na Sest bakterijskih kultura (tri Gram
pozitivne i tri Gram negativne bakterije)

Rezultati rada su pokazali da je tinktura Allium ursinum djelovala viSe inhibitorno
na Gram pozitivne nego na Gran negativne bakterije. Zona inhibicije kod Gram
pozitivnih bakterija je iznosila u opsegu od 23.33 do 26 mm, a kod Gram negativne
od 11,66 do 17,33 mm.

Kljucne rijeci: Allium ursinum L., disk difuziona metoda, antimikrobno djelovanje
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Abstract:

In recent years, the use of natural antimicrobial compounds in food has attracted
the attention and interest of consumers and the food industry. One of the reasons
for such interest is the misuse and mishandling of antibiotics, which has led to a
drastic increase of contamination by microorganisms, including foodborne
pathogens, that are resistant to antimicrobial drugs and to some methods of
processing and preserving food. In addition, increasing consumer awareness of
the possible negative impact of synthetic preservatives on health compared to the
advantage of natural additives has sparked interest among researchers in the
development and use of natural products in food. Also, this has encouraged the
food industry to look for alternative preservatives that can improve food safety
and food quality. It is known that compounds derived from natural sources have
the potential to be used for food safety because of their antibacterial properties
against a wide spectrum of foodborne pathogens.

The aim of this research was to test the antibacterial effect of Allium ursinum L.
(wild garlic) tincture - using the disc diffusion method on six bacterial cultures
(three Gram positive and three Gram negative bacteria).

The results showed that Allium ursinum tincture had a more inhibitory effect on
Gram-positive than on Gram-negative bacteria. The inhibition zone for Gram-
positive bacteria ranged from 23.33 to 26 mm, and for Gram-negative bacteria
from 11.66 to 17.33 mm.

Keywords: Allium ursinum L., disc diffusion method, antimicrobial activity
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Apstrakt

Kvasac predstavlja nutritivno vredno hranivo koje je bogat izvor proteina visoke
bioloske vrednosti, kompleksa vitamina B, minerala u tragovima i mnogih drugih
korisnih materija. Uglavnom je u upotrebi stocni i pivski kvasac.

Suvi stocni kvasac dobija se gajenjem gljivica kvasca (Torula utilis ili Saccharomyces
species) na razli¢itim podlogama (melasa, celuloza). Ovakav kvasac sadrzi 40-60%
sirovih proteina visoke bioloSke vrednosti i svarljivosti. Od esencijalnih
aminokiselina bogat je lizinom (3,47%), a sumpornih aminokiselina ima samo
1,14%, Sto ga razlikuje od animalnih i nekih biljnih proteinskih hraniva.
Najbogatiji je izvor vitamina B kompleksa od svih hraniva. Energetska vrednost
suvog stocnog kvasca je 10,1 MJ/kg hrane. Obi¢no se koristi u ishrani svinja i
zivine u kolicini od 1-7% u smesi.

Suvi pivski kvasac se dobija suSenjem sveZeg pivskog kvasca nakon filtracije pivske
Corbe fermentisane kvasc¢evim gljivicama (Saccharomyces species). Ovakav kvasac
sadrzi 40-50% proteina visoke bioloSke vrednosti i svarljivosti. Energetska
vrednost suvog pivskog kvasca je 7,7 MJ/kg hrane.

Pored ovoga, u hranu za Zivotinje mogu se dodati i Zzive Ccelije kvasca
(Saccharomices cerevisiae) (Live Yeast Cells-LYC) i njihov znacaj je viSestruk. Zive
celije kvasca spadaju u grupu potentnih mikroorganizama koji se koriste kao
dodatak u hrani za Zivotinje i predstavljaju alternativu za antibiotike koji su se
donedavno ucestalo koristili u ishrani zZivotinja kao stimulatori rasta. Za ulogu
kvasca kao promotera rasta najzasluzniji je mananoligosaharid, izolovan iz
spoljasnjeg cCelijskog =zida kvasca (S. cerevisiae). Dokazano je da se
suplementacijom obroka celim kvascem ili ¢elijskim zidom kvasca u kolic¢ini 1,0-
1,5 g/kg mogu poboljsati performanse rasta i prirasta mesa kod brojlera. Zive celije
kvasca poseduju velike koli¢ine polisaharida, zajedno sa manozom i glukanima, a
poznata je njihova uloga i u modulaciji imunoloSkog odgovora organizma u
interakciji sa razli¢itim imunokompetentnim celijama. Pored toga, dodavanje
zivog kvasca u hranu Zivotinja, moze uticati na poboljSanje varenja i apsorpciju
hranljivih materija iz intestinalnog trakta i to: modulacijom strukture creva,
inhibicijom patogenih bakterija i smanjenjem pH vrednosti u crevima ($to dovodi
do stvaranja organskih kiselina koje deluju kao zakiSeljivaci).

Kljuc¢ne reci: ishrana neprezivara, Zive Celije kvasca, performanse

Napomena: Rad je podrzan sredstvima Ministarstva nauke, tehnoloskog razvoja i
inovacija Republike Srbije (Ugovor broj 451-03-47/2023-01/200143)
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YEAST IN THE NUTRITION OF MONOGASTRIC ANIMALS

Radmila Markovi¢!, Dejan Peri¢!, Zeljko Maksimovi¢2, Svetlana Grdovi¢!, Dragan
Sefer!

1 Faculty of Veterinary Medicine, University of Belgrade, Serbia
2 Feix Nutrition D.0.0., Bulevar Kralja Petra I 55/20, 21000 Novi Sad, SERBIA
* Corresponding author: radmilam@vet.bg.ac.rs

Abstract

Yeast is a nutritionally valuable feed that is a rich source of proteins of high
biological value, vitamin B complex, trace minerals and many other useful
substances. Livestock and brewer's yeast are mainly used.

Dry yeast as feed is obtained by growing yeast fungi (Torula utilis or Saccharomyces
species) on different substrates (molasses, cellulose). This type of yeast contains
40-60% raw proteins of high biological value and digestibility. It is rich in lysine
(3.47%) of essential amino acids, and only 1.14% of sulfur amino acids, which
distinguishes it from animal and some vegetable protein nutrients. It is the richest
source of vitamin B complex of all nutrients. The energy value of dry animal yeast
is 10.1 MJ/kg of feed. It is usually used in the nutrition of pigs and poultry in the
amount of 1-7% in the mixture.

Dry brewer's yeast is obtained by drying fresh brewer's yeast after filtering beer
broth fermented with yeast fungi (Saccharomyces species). This type of yeast
contains 40-50% protein of high biological value and digestibility. The energy
value of dry brewer's yeast is 7.7 MJ/kg.

In addition to this, live yeast cells (Saccharomyces cerevisiae) (Live Yeast Cells-LYC)
can be added to animal feed and their importance is multiple. Live yeast cells
belong to a group of potent microorganisms that are used as an additive in animal
feed and represent an alternative to antibiotics, which until recently were often
used in animal nutrition as growth stimulators. The most important role of yeast
as a growth promoter is mannanoligosaccharide, isolated from the outer cell wall
of yeast (S. cerevisiae). It has been proven that supplementing the meal with whole
yeast or yeast cell wall in the amount of 1.0-1.5 g/kg can improve growth and meat
gain performance in broilers. Living yeast cells possess large amounts of
polysaccharides, together with mannose and glucans, and their role in modulating
the immune response of the organism in interaction with various
immunocompetent cells is known. In addition, the addition of live yeast in feed
can improve digestion and absorption of nutrients from the intestinal tract by:
modulating the structure of the intestine, inhibiting pathogenic bacteria and
reducing the pH value in the intestine (which leads to the creation of organic acids
that act as acidifiers).

Key words: non-ruminant nutrition, live yeast cells, performance

Acknowledgement: The study was supported by the Ministry of Science, Technological
Development and Innovation of the Republic of Serbia (Contract number 451-03-
47/2023-01/200143)
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IMPUMJEHA HOBUX AW* TUJAJIOINKHWX MOJEJIAY AKADJEMCKHUM
HCTPAXXHUBAIbUMA, BETEPUHAPCKOJ MEJULIMHU U YIIPAB/bAKLY
XKHNBOTHIHAMA: HOBE TEXHOJIOTHJE

Buonera Cantpau'”

1 JY Berepunapcku HHCTHTYT Penydnuke Cpncke ,JIp Baco Byrosan” bama Jlyka, bocna u
XepueropuHa
* KoHrakr: violeta.santrac@virs-vb.com

Kparak cagpxaj:

OBaj amcTpakT mnaje KpaTak Iperjiesl cBe Beher WHTepecoBawa 3a TNPUMjeHY
BjeliTayke uHTenureHnuje (A) 1 MalIMHCKOT y4ewa y BeTEPUHAPCKOj MEJULIUHY,
UCTpaKUBalky U CTOYApPCKUM aKTUBHOCTHMA. IOk jemHocTaBHa ['oorne mpertpara

AH y eetiepunapckoj mequuunu” naje MUWINOHE pe3yaTaTa, OYMIIenHo je na AU
1I0CTaje HOBU XOPU30HT Y 2023. MehyTuMm, ynpKkoc NOTEHIUjaTHUM NPEJHOCTHMA,
KJBYUYHO je 1mM03abaBUTH Ce IJTaBHUM NMUTakbHMMa BE3aHUM 3a canpkaj, be3dejmHocT,
MOY3[4aHOCT ¥ NOTpedy 3a maxbUBOM yrnoTpedom AU anarta.

Y wuctpaxkuBaky U o0pa3oBawmy, AW Hymu aHainW3y Tmojataka W MoryhHocTh
Mojienupamwa mpenBuhama, omoryhaBajyhu ucTrpaxkuBauMma ma Op3o obpabyjy
BellMKe 0a3e mopjaraka, UOEeHTUDUKYjy CKpuBeHe obpacue W Kopenauuje |
IpenJiaKy HOBE ITpaBlie UCTpa’KUBamwa. AnekBaTHa npeTtpara AW jesuka onakiasa
NPUCTYTI HAYYHOj TUTEPaTypH, IOMaXke Y OTKPUBawy HOBUX JIMjeKOBa U npensuha
edukacHOCT nujexa. Y BeTEepUHApCKoj MenunvHu, AW Mmoxke [da yHampujenu
CUCTEME [WjarHOCTHKe W [JOHOLIEWa OAIyKa, MOMaxyhu y uaeHTUUKaALUjU
OonecTty, NpoLjeHU Jiedewma U paHOM OTKpuBamy. lltaBume, AU moxe urpatm
yJI0Ty Y Hafg3opy donecty, npeauhamwy HUpewa U JU3ajHy IporpamMa BaKIIMHALKje.
OBe ammmkanuje [OBOAE IO MODOJBLIIAHOI [OHOIIEHmA OMIyKa, I[0D0/BLIIAHUX
pe3yntara u eduKkacHoOr kopuirhemwa pecypca.

TpeHyTHO HenocTajy cnenuduyHU nTponucy 3a AU y BeTepuHapCcKoj MeIULIMHY, ca
perynatopuuM  (OKycOM TpBEHCTBEHO Ha o0de3dehuBawy 0Oe3bemHocTH,
e(UKaCHOCTH W TAYHOCTH MENUUUHCKUX ypehaja 3acCHOBAaHMX Ha BjeIITAYKO]
WHTEJIUTEHIUjH. Y CTOYAapCKUM aKTUBHOCTHMA, AWl MOXe ONTHMH30BATH UCXOME
y3roja aHaJIM30M TEHETCKUX IofaTaka U OfadupoM CYNEPUOPHUX >KUBOTHHA.
[Topen tora, AU momaxke y mpeaBuhamwy Mpupacta ¥ ONTHUMHU3ALUjU TNPAKCH
yIlpaB/baka aHUMAJIHUM PECYPCHMa.

Hako He mocToju nmocedaH IIaH 3a efyKalujy pasindyuTUM je3UYKUM MOJEINuMa,
Large language models (LLMs) ChatGPT, Bard, Bing Chat, and Claude wurtgn,.,
YHUBEP3UTETH CBE BHIUE YK/bYy4yjy KypCEBE BjelITAUKE WHTEJIUTCHLHjE H
MAaIIMHCKOT YY€Hha Y CBOje HAaCTaBHE IUIaHOBE U Mporpame. 3aKOHOLABCTBO Y BE3U
ca AW amatuma y BeTeprUHapCkoM 00pa3oBamy joll HHUje jaCHO YCIOCTAaB/bEHO A Y
EBpONCKOj YHHjH je IpeAoKeH IHUPH OKBUD 3a €TUYKY U NOoy3naHy yrnorpedy AU.
Y CjenumenuM [IpxaBama, BeTepUHApCKe IIKOJIe UMajy ayTOHOMH]jY na onpebhyjy
WHTEerpalnyjy BelTayke HHTEJIUTEHIUje U CPOJHUX TEXHOJIOTHja Y CBOje IMporpame,
a TOLITOBamke IPONHCA U CMjEpHHIIA PEIEeBAaHTHUX OBJIACTH je O CYLITHHCKOT
3Hayaja.
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Y 3awbyuky, AU HMa NOTeHUHjaql Oa PEBOTYHHOHHU3HPA BETEPUHAPCKY
MEeIULMHY, UCTPaKUBambe U CTOYAapPCKe aKTUBHOCTH. MehyTtum, notpedaH je namu
Pa3Boj U Makika Y OJJHOCY Ha cafipXaj, be3bjeqHOCT ¥ TOy3MaHOCT uHMOpMaIlvja.
KOHTUHYHpaHO HCTpPaKUBAaKkE CIIOCODHOCTH BjElITAYKE HWHTEJIUTEHLH]E H
yckiaaheHoCT ca mponucuMa Koju ce pas3sujajy he obnukoBatu weH dynyhu ytunaj
y OBUM JoMeHHMa. Ha kpajy, Kao ¥ y cJ1y4ajy MHOTHX JPYTUX 00J1aCTH, CBE TOYNHBE

egyKarHujoM KOPHCHHKA.
Kibyune pujeun: AU, BeTepyuHapcKka MESULIMHA, a1aT, 00pa3oBame, UCTPAKUBAKE,
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APPLICATION OF NOVEL AI* DIALOGUE MODELS IN ACADEMIC
RESEARCH, VETERINARY MEDICINE AND ANIMAL MANAGEMENT:
EMERGING TECHNOLOGIES

Violeta Santrac?!*

1 PI Veterinary institute of the Republic of Srpska ,Dr. Vaso Butozan“ Banja Luka, BiH
* Contact: violeta.santrac@virs-vb.com

Abstract:
This abstract provides a short overview of the increasing interest in the application of
artificial intelligence (AI) and machine learning in veterinary medicine, research, and

livestock activities. While a simple Google search on "Al in veterinary medicine" yields
millions of results, it is evident that Al is becoming a new horizon in 2023. However,
despite the potential benefits, it is crucial to address major issues related to content,
safety, reliability, and the need for mindful usage with high-quality datasets.

In research and education, AI offers data analysis and prediction modeling
capabilities, enabling researchers to process large datasets quickly, identify hidden
patterns and correlations, and suggest new research directions. Natural Language
Processing (NLP) facilitates the extraction of insights from scientific literature, aids
in drug discovery, and predicts drug efficacy. In veterinary medicine, AI can
revolutionize diagnostics and decision-making systems, assisting in disease
identification, treatment evaluation, and early detection. Furthermore, Al can play a
role in disease surveillance, spread prediction, and vaccination program design. These
applications lead to improved decision-making, enhanced outcomes, and efficient
resource utilization. However, specific regulations for Al in veterinary medicine are
currently lacking, with regulatory focus primarily on ensuring the safety,
effectiveness, and accuracy of Al-based medical devices. In livestock activities, Al can
optimize breeding outcomes by analyzing genetic data and selecting superior animals.
Additionally, Al aids in predicting growth rates and optimizing livestock management
practices.

While there is no specific plan to educate veterinary students on different language
models, as ChatGPT, Bard, Bing Chat, Claude, etc., universities are increasingly
incorporating AI and machine learning courses into their curricula. Legislation
regarding Al tools in veterinary education is not yet clearly established in the
European Union, although a broader framework for ethical and trustworthy AI use
has been proposed. In the United States, veterinary schools have the autonomy to
determine the integration of Al and related technologies into their programs, and
adherence to regulations and guidelines from relevant authorities is essential.

In conclusion, Al has the potential to revolutionize veterinary medicine, research,
and livestock activities. However, further development and attention to content,
safety, and reliability are required. Continued exploration of Al's capabilities and
compliance with evolving regulations will shape its future impact in these domains.

And as for many other topics, all beginning with user education.
Keywords: Al, veterinary medicine, tool, education, research
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ETAPCKA YJbA JIEKOBUTHX BUJbAKA Y HCXPAHHU ITPEXXUBAPA

Csetnana I'pnosuh!’, [lejan Ilepuh?, Pagmuna Mapkosuh3, [Iparan Illedep?

IIpod. np Ceetnana I'pnosuh, penosuu npodecop, Katenpa 3a ucxpaHy ¥ H0TaHUKY,
daxynTeT BeTepuHapcke MmegulvHe, YHuBep3uTeT y beorpany, beorpan, Cpduja
2JIBM [lejan Ilepuh, acucrent, Karegpa 3a ucxpany v fotaHuky, daxkynrer BeTepuHapcke
menuuuHe, YHuBepsutetr y beorpany, beorpan, Cpduja
3[Ipod. np Panmuna Mapxosuh, penosuu npodecop, Katenpa 3a ncxpaHy ¥ H0TaHUKY,
daxynTeT BeTepuHapcke MegulnHe, YHuBep3uTer y beorpany, beorpan, Cpduja
4[Ipod. np Oparan Uledep, penosuu npodecop, Karenpa 3a ucxpany u doTaHuKy,
daxynTeT BeTepuHapcke MegulnHe, YHuBep3uTeT y beorpany, beorpan, Cpduja
*e-mail koHTaKT ocode: cecag@vet.bg.ac.rs

Kparak cagpxaj:

[IpexxuBapu JonpuHOCe noBehaHoj eMUCHjU racoBa y aTMoc@epu LTo NOBOLU [0
yBehaHor edexTa cTakieHe daumrTe. MeTaH, Kora eMUTYjy HpeXHWBapH, yTUYE Ha
r7100a/THO 3arpeBawme Yak 28 myTa BUILE Of YIJbeH-IUOKCHAA. 300T TOra y CBETY
BJIaJla BEJIMKO HHTEpEecOoBame 3a (PUTOAJUTUBHMMA KOjU OM MOINIM @ CBOjUM
XEMHjCKUM CaCTaBOM JieiTyjy Ha Dakrepuje y dypary npekuBapa ¥ yCIeurHo CMame
NpOAyKLUHjy MeTaHa. TaHWHM, CANOHUHH, (IaBOHOWOW U eTapcka yba Cy
CeKyHIapHu MeTadonuTH Ow/baka 3a KOje je JOKa3aHO Ja WUMajy NOTeHUOHjan 3a
ybnakaBame emMHCHje eHTepU4HOr meTaHa. OHU fenyjy Ha JUNUOHY MeMOpaHy
bakrepuja y Oypary, moBehaBajyhu meHy mnepmeadwiHocT, cTBapajyhu Tume
pucdananc v nu3y henuje. CMameHa KOHLEHTpalMja METAaHOTEHUX OaKTepuja
omoryhuna 1 cMameHy METaHOTEHe3y U Mawy MPOAYKLUjy MeTaHa.

Etapcka y/pa MMajy NMOBO/baH e@deKaT Ha OpraHrh3aM INpexuBapa Kao Iodpu
AQHTUOKCUJAHTH, aHTUHH(IaMaTOPHA jefumbeha U aHTUOAKTEpHjCKa jelumbema ca
IIUPOKHM CIIEKTPOM [iejCTBa Ha MHUKpoopraHusme. [lo maHac je ucnurtaH edexaT
€TapCKUX yJba HEKOIUKO CTOTHHA apOMAaTUYHUX OUbaKka Ha CMambewme MpoIyKiuje
€HTEPUYHOT MeTaHa KOJ Pa3IMuMTUX MpeXuBapa: KpaBe, ToBela, OBLE U KO3e.
Hajdosme edexTe mokasana cy erapcka y/ba apOMaTUUYHUX DUbaka KOje ce U UHaue
KOPHCTe Y HapOJHOj MEWLIMHHU 3a Jieuelhe PasIMuyUTHX 30PaBCTBEHUX Mpodiema
KOZI JbyNIA W XUBOTHHA: Oenu nyk (Allium sativum), tumujan (Thymus vulgaris),
eykanunryc (Eucaliptus spp.), opuraso (Origanum vulgare), uumet (Cinnamomum
zeylanicum), HaHa (Mentha piperita), documbak (Ocimum basilicum), mupta (Mirtus
communis), iefiuH (Artemisia annua), py3amapuH (Salvia rosmarinus), anuc (Illicium
verum), noop (Laurus nobilis) u mHore apyre. UcmuTHBama Cy TMokasaia [Ja
eTapcka y/ba UMajy Ba’kaH MOTEHLHWjal Kao perynaTopu UH BUTPO dhepMeHTauuje
Oypara, MUHUMH3UPajyhu MeTaHOreHesy W €eMHCHjy MeTaHa Yy armocdepy.
Onrosapajyha no3a ¥ BpCTa €TapCKOr y/ba CMABUIM Cy MPOOYKUHjy MeTaHa U
YKyIHY MPOU3BOAKY racosa u no 50%. I[Totpedna cy mama in vitro, anu u in vivo
UCTPa)XKUBamba IPUMEHE eTapCKUX y/ba y UCXPAHU MTPeXKUBapa.

KipyuHe peun: prezivari, metan, metanogeneza, etarska ulja, lekovite biljke

3axBanHuna: "Pan je moap)KaH CpeacTBUMa MUHHUCTApPCTBA HAayKe, TEXHOMOUIKOT
pa3Boja ¥ wuWHoOBauuja Pemybnuke Cpbduje (YroBop Opoj 451-03-47/2023-
01/200143).
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ESSENTIAL OILS OF MEDICINAL HERBS IN RUMINANT NUTRITION
Svetlana Grdovi¢!, Dejan Peri¢?, Radmila Markovi¢3, Dragan Sefert

1Prof. dr Svetlana Grdovi¢, full professor, Department of Animal Nurition and Botany,
Faculty of Veterinary Medicine, University of Belgrade, Belgrade, Serbia
2DVM Dejan Peri¢, teaching assistant, Department of Animal Nurition and Botany,
Faculty of Veterinary Medicine, University of Belgrade, Belgrade, Serbia
3Prof. dr Radmila Markovi¢, full professor, Department of Animal Nurition and Botany,
Faculty of Veterinary Medicine, University of Belgrade, Belgrade, Serbia
4Prof. dr Dragan Sefer, full professor, Department of Animal Nurition and Botany,
Faculty of Veterinary Medicine, University of Belgrade, Belgrade, Serbia
*contact person e-mail: cecag@vet.bg.ac.rs

Abstract:

Ruminants contribute to the increased emission of gases in the atmosphere, which
leads to an increased greenhouse effect. Methane, which is emitted by ruminants,
affects global warming as much as 28 times more than carbon dioxide. That is why
there is great interest in the world for phytoadditives that could, with their
chemical composition, act on the bacteria in the rumen's rumen and successfully
reduce methane production. Tannins, saponins, flavonoids, and essential oils are
secondary plant metabolites that have been shown to have the potential to
mitigate enteric methane emissions. They act on the lipid membrane of bacteria
in the rumen, increasing its permeability, thus creating imbalance and cell lysis.
A reduced concentration of methanogenic bacteria would enable reduced
methanogenesis and lower methane production.

Essential oils have a beneficial effect on the ruminant organism as good
antioxidants, anti-inflammatory compounds and antibacterial compounds with a
wide range of effects on microorganisms. To date, the effect of essential oils of
several hundred aromatic plants on the reduction of enteric methane production
in various ruminants has been examined: cows, cattle, sheep and goats. The best
effects were shown by the essential oils of aromatic plants that are also used in
folk medicine for the treatment of various health problems in humans and
animals: garlic (Allium sativum), thyme (Thymus vulgaris), eucalyptus (Eucaliptus
spp.), oregano (Origanum vulgare), cinnamon (Cinnamomum zeylanicum), mint
(Mentha piperita), basil (Ocimum basilicum), myrtle (Mirtus communis), wormwood
(Artemisia annua), rosemary (Salvia rosmarinus), anise (Illicium verum), laurel
(Laurus nobilis) and many others. Tests have shown that essential oils have
important potential as regulators of in vitro rumen fermentation, minimizing
methanogenesis and methane emission into the atmosphere. The appropriate dose
and type of essential oil reduced methane production and total gas production by
up to 50%. Further in vitro and in vivo studies of the use of essential oils in
ruminant nutrition are needed.

Keywords: ruminants, methane, methanogenesis, essential oils, medicinal herbs

Acknowledgments: The study was supported by the Ministry of Science, Technological
Development and Innovation of the Republic of Serbia (Contract number 451-03-
47/2023-01/200143)
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YTHIAJ AJI®A-TOKO®EPOJIA HA AKTUBHOCT GPx U KOHIUEHTPALINJY
MIA'Y KPBHOJ ITJTA3MH BPOJJIEPA

OnuBepa Bamunh'*, UBan JoBanosuh®, CBeTnana Munanosrh’

1 Ip Onusepa Banuuh, Banpenuu npod., dakynreTr BeTepuHapcke MegulrHe, beorpaz,
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Kparak cagpxaj:

Tokom pacta Opojnepa monasd OO0 aJanTUBHUX NPOMEHA aHTHOKCHUAATUBHOT
craryca. [mytatuon nepokcunasa (GPx) je jenan of eHsnma koju wtute henuje on
OKCHUIAQTUBHOT CTpeca, a MayioHauanaexus (MJIA) HacTaje TOKOM MepoKcHAAIje
docmunuaa henujcke meMdpaHe M TOy3/aH je MoKa3aTesb CTeleHa OKCHIAaTHBHOT
omrtehema.

Llws oBor pana je 6uo a ce ompene mpomeHe akTUBHOCTH GPX W KOHLeHTpauuje
MJIA toxkom mpBe 4 Heme/be TOBa (1., 14. u 28. ;maH), kao ¥ edekar AUjeTapHe
cymieMeHTauyje anda-rokodeponom (100 IU/kg xpane).

Ornien je cipoBefleH Ha TOBHUM nmuinhuma ctapocT of 1 maH 1o 28. maHa ToBa.
[Tunap cy duna nonemeHa y 2 ornense rpyme. [Ipsa rpyna 1j. kontpona (#=10) je
XpameHa CTaHJapIHOM CMELIOM KOja 3al0BOJbaBa CBE HYyTPUTHUBHE NOTpede, NOK je
npyra ornenHa rpyna (H=10) nodujana ucty xpany y3 pogarak 100 1U/kg xpane
anda-tokodepona. Y HazHaYEHUM JAaHUMA Y3UMaHU Cy y30pLH XelapUHHUCAHEe
KpBY IYHKIIMjOM KPHJIHE BEHE U3 KOj€E je y POKy OJl 2 yaca U3[JBOjeHa KpBHA IIa3Ma,
y K0joj cy onpehuBanu GPx u MIIA.

GPx mepeHa je xkyminoaHum TtectoM (Gunzler u cap. 1974). [IpuHuun mepema je
DasupaH Ha CHeKTpodOTOMETPUjCKOM perucTpoBamwy yTpomika NADPH vy
KyTUIOBaHOM €H3UMCKOM cuctemy. Manoumuanaexus (MIIA) je ompehen MmeTomom
OTNKCaHOM Of cTpaHe AHnpeese, 1988.

[Tpoceune BpenHoctu GPx cy ce kpetane y unrepsamny of 21,46 go 38,55 pkar/m.
HajHuxe mpoceyHe BpenHOCTH Cy 3adenexeHe 14. maHa TOBa, OOK Cy HajBUILIE
IpocevyHe BpeAHOCTH 3adenexeHe 28. naHa. Mehytum, BpegHOCTH akTUBHOCTH GPx
Cé HUCY CTAaTHCTUYKU pasnukoBane (m>0,05), HUTH M3Mely KOHTpOJHE rpyne H
rpyle CynjaeMeHTHpaHe anda-TokodeporoMm, HUTH NPWIMKOM mopehema rpymna
TOKOM IIOCMAaTPaHOT BpeMeHCKor nepuona. Bpegnoctu MJJA cy dune HajHmxke 14.
IaHa , MPU 4YeMy je KOHTPOJIHA Tpyna umana CUrHuukaHTHO (1n<0,01) Buue
BpenHoCcTH MJIA y opHOCY Ha TIpymy CyIuIeMeHTHpaHy anda-ToKo(epoaom.
3HauajaH nopact KoHueHTpauuje MIIA y miasmu dpojinepa je 3abenexeH 28. nana
TOBA, ITPX YEeMy Cy BPeJHOCTH KOHLIEHTpauuje y ode rpymne ckopo yrpoctpyhene.
HecynnemeHTupaHa rpyna je umana curaudukaitHo Behe BpemHoctu (n<0,05)
KOHLeHTpauuje MJJA y 0IHOCY Ha CyIJIEeMEeHTHpaHy IpyIy.

PesynraTy ykasyjy Ia TOKOM IpBE 4 Hefe/be TOBA [OJIA3H [0 3Ha4YajHUX IPOMEHA
N0Ka3aTe/ba aHTUOKCUIATUBHE 3alUTUTE U HUBOA INEPOKCHIALHje MEMOPAHCKHUX
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dochonunupa. Edexar cymnemeHTHpaHor anda-Tokodepona je 3HavajaH ca
acleKTa CMamemwa KoHueHTpanyje MJIA y rasmu.

Kipyune peun: GPx , MIIA, dpojnepu, anda-rokodepon

Pagn je moxmpkaH cpefcTBUMa MuHHCTapcTBa Hayke, TEXHOJIOLIKOT pa3Boja U MHOBaLMja
Pemnydnuke Cpbuje (YroBop 6poj 451-03-47/2023-01-200143)
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INFLUENCE OF ALPHA-TOCOPHEROL ON GPx ACTIVITY AND MDA
CONCENTRATION IN THE BLOOD PLASMA OF BROILERS

Olivera Val¢i¢'*, Ivan Jovanovi¢?, Svetlana Milanovié¢®

1 PhD Olivera Valci¢, associate prof., Faculty of Veterinary Medicine, Belgrade, Serbia
2 PhD Ivan Jovanovi¢, prof., Faculty of Veterinary Medicine, Belgrade, Serbia
3PhD Svetlana Milanovi¢, associate prof., Faculty of Veterinary Medicine, Belgrade,
Serbia
*Contact Email: olja@vet.bg.ac.rs

Abstract:

In broilers during the growth stage, adaptive changes in antioxidant status occur.
Glutathione peroxidase (GPx) is one of the enzymes that protect cells from
oxidative stress, and malondialdehyde (MDA) is formed during the peroxidation
of cell membrane phospholipids and is a reliable indicator of the degree of
oxidative damage.

The aim of this work was to determine changes in GPx activity and MDA
concentration during the first 4 weeks of growth (1st, 14th and 28th day), as well
as the effects of dietary supplementation with alpha-tocopherol (100 1U/kg feed)
on the above parameters.

The experiment was conducted on broiler chickens aged from 1 day to 28 days of
fattening. The chicks were divided into 2 experimental groups. The first i.e.
control group (n=10) was fed a standard mixture that meets the needs, while the
second experimental group (n=10) received the same mixture with the addition
of 100 IU/kg of feed alpha-tocopherol. On the indicated days, samples of
heparinized blood were taken by puncture of the wing vein, from which blood
plasma was separated within 2 hours, in which GPx and MDA were determined.
GPx was measured by the coupled test (Gunzler et al. 1974). The test is based on
the spectrophotometric registration of NADPH consumption in the coupled
enzyme system. Malondialdehyde (MDA) was determined based on
spectrophotometric light absorption of the resulting stable pink solution, using
the method described by Andreeva, 1988.

The average values obtained for GPx ranged from 21.46 to 38.55 pkat/l. The lowest
average values were recorded on the 14th day of fattening, while the highest
average values were recorded on the 28th day. However, GPx activity values were
not statistically significantly different (p>0.05), neither between the control
group and the group supplemented with alpha-tocopherol, nor when comparing
the groups during the observed time period. MDA values were the lowest on day
14, where the control group had significantly (p<0.01) higher MDA values
compared to the group supplemented with alpha-tocopherol. A significant
increase in the concentration of MDA in broiler plasma was recorded on the 28th
day of fattening, where the concentration values in both groups were almost
tripled. The non-supplemented group had significantly higher values (p<0.05) of
MDA concentration compared to the supplemented group.

The results indicate that during the first 4 weeks of fattening, there are significant
changes in the indicators of antioxidant protection and the level of peroxidation
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of membrane phospholipids. The effect of supplemented alpha-tocopherol is
significant from the point of view of reducing the concentration of MDA in
plasma.

Key words: GPx, MDA, broilers, alpha/tocopherol

The study was supported by the Ministry of Science, Technological Development and
Innovation of the Republic of Serbia (Contract number 451-03-47/2013-01/200143)
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YTHUAJ ITPOCTHUPKE Y BPOJJIEPCKOJ ITPOU3BOOHHHU

Cnodopnan Kuexesuh', Mapko I1ajuh!, Cysana Bunakosuh Kuexesuh'!, busana
Byphesuh', Munuua Xuskos banom', 3opan Pyxuh?, Munytun Hophesuh?

1 Ip Ber., Cnodonan Kuexxesuh, ucTpaxkuBay capagHuk, HayuHH HHCTUTYT 3a BeTepuHapcTBO “HoBu
Can”, Hosu Cagm, Penydnmuka Cpduja
2 JIp cuu. BeT. Men., Mapko Ilajuh, Hayunu capagHuk, HayuHu HHCTUTYT 3a BeTepuHapcTBo “HoBu
Can”, Hosu Cag, Penydnmuka Cpduja
3 IIp cuu. BetT. Mex., Cysana Bupakosuh Knexesuh, HayyHu capagHuk, HayuyH HHCTHTYT 3a
BeTepuHapcTeo “Hosu Can”, Hosu Cap, Penydnuka Cpbuja
4 JIp cuu. BeT. Men., bupana Hyphesuh, Hayunu capansuk, Hay4Hu HHCTUTYT 3a BETEPUHAPCTBO
“Hosu Can”, Hoeu Cag, Penydnuxa Cpduja
5 IIp cum. BeT. Men., Mununya Xuskos-baown, Hay4HH caBeTHHK, HayuyHH HHCTHTYT 3a
BeTepuHapcTBo “Hosu Can”, Hosu Cap, Penydmuka Cpbuja
6 IIp cuu. BeT. Mex., 3opaH Pyxuh, nouent, Yausepsuter y Hosom Cany, ITossonpuspensu
(axynTer, lenapTMmaH 3a BeTepuHapcky mepunusy, Hosu Caz, Penybnuka Cpouja
7 IIpod. Op, Munytus Hophesuh, penosau npodecop, YHuBep3uret y beorpagy, ®akynrer
BeTepUHapcKke MenunuHe, beorpasn, Permybnuka Cpbuja
*e-mail: slobodan.knezevic@niv.ns.ac.rs

Kparak cagpxaj:

Y mHTe3uBHOj HpOjnepCcKoj MPOU3BOAKH, OPOJIEPH Ce y3rajajy y MOOHOM CHUCTEMY
Ha AyOOKOj MPOCTUPLIX KOja UMa BEJIMKY allCOPILMOHM noTeHuyjat. [Ipemycios 3a
ycreumHy OpojlnepcKy MpOW3BOAY je onadup ameKkBaTHE IPOCTUpPKE. MemasuHy
Pa3TUUUTUX MaTepHjajia OPraHCKOT U HEOPraHCKOT MOpeksa, KOjy MpeacTaBbajy
Hajuenrhe CopeHU MPOWU3BOIH TO/BONIPUBPee (paTapCcke KyJAType) U ryMapcTBa
yuHe NpocTUpKy. Omadup BpcTe MaTepHjaa KOju ce ynoTpedspaBajy Kao MpOCTUPKa
3aBUCH OJ pEruoHa, LleHe W NOCTyNHOCTH Ha TpXUWTY. IIpocTupka nmpepcrasiba
bapujepy usmely noma odjexra v KUBHHE U HEHA CBPXa je a 00e3dbenu ynodHOCT 1
TOIUIOTHY M30/1alHjy, Kao ¥ [Ja CTUMYJHLIE NPUPONHO IOHAIIAKEe >KUBUHE.
[Tocnenmwux HEKOMIUKO roguHa 3aderneXeH je TPEHA CTATHOT [opacTa MPOU3BOIKBE
YKUBUHCKOT Meca. YTIOpesio ca pa3BHjameM Opojiepcke mpou3Boimwe, nosehasa ce u
3aDpHHYTOCT 3a ojjIarame U UCKopHIllhaBake aHUMATHOT OTIafia U M0jaBy IMITEeTHUX
racoBa. OdjexTH ca ToMKUM aMOUjeHTaTHUM YCJIOBHMa JIOBOJIE 110 ToBehaHOT HUBOA
Bjare y od0jekThuma, cTBapajyhu TIOBO/bBHE YCJIOBE 3a Ppa3BOj MATOTeHHUX
MMKpOOpraHM3ama, HapyllaBajyhu KBaJWUTET MPOCTHUPKE, IITO UMa 3@ MOCIeOULy
nosehaHe eMucHje MITETHUX racoBa (aMOHHWjaka, yI/beH AUOKCHAA W BOJOHHUK
cynduna) v nojaBy CyCrneHIOBaHUX YyecTHLa. [IpeTXoqHO HaBeleH! IUTETHU TaCOBU
U CYyCIIEHOOBaHE YECTHUIIE y BHUCOKHMM KOHIIEHTpalWjamMa Y3POKYjy 3IpaBCTBEHE
npobineme Opojnepa M 3amoC/IeHHUX y OJjeKTHMa 3a y3roj kuBHhHe. OnpxkuBa
Opojnepcka Mpou3BOAMWAa 3axXTeBa MaTepHjasl 3a NPOCTUPKY KOja He Hapyluasa
NPUPONHO OKpyXkemwe, Koja he omoryhutu cmamewme pasMHOXKaBama
MHUKpPOOpPraHHh3aMa M MpOOYKLHjy IUTETHUX TracoBa y OQjeKTHMMa 3a CMEILTaj
JKUBHHE, LITO MTO3UTHBHO YTHYE HA 3[IPaBCTBEHM CTAaTyC U MIPOM3BOJHE PE3yJITaTe
Opojnepa y ToBy.

KibyuHne peuH: mpoCTHpKa, OpOjiaepH, WITETHU TacOBH, CyCIEHOOBAHE YECTHLE,
NaTOTeHW MUKPOOPraHU3MHU

3axBanHuna: OBaj paj je pesyiTaT WUCTpakvBamwa IO YroBopy ca MUHMCTapCTBOM Hayke,
TEXHOJIOIIKOr Ppa3Boja W uHoBauuja Penybnuke Cpduje o peanusauuju ¥ (pUHaAHCUpaky
HayyHoucTpaxxusaukor paga HYUB-HC y 2023. rogunu, 6poj 451-03-47/2023-01/200031.
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INFLUENCE OF BEDDING MATERIAL IN BROILER PRODUCTION

Slobodan Knezevi¢!', Marko Paji¢!, Suzana Vidakovi¢ Knezevic!, Biljana
burdevi¢!, Milica Zivkov Balo$?!, Zoran Ruzi¢?, Milutin Dordevi¢3

1 DVM, Slobodan KnezZevi¢, Research Assistant, Scientific Veterinary Institute “Novi Sad”, Novi
Sad, Republic of Serbia
2 PhD, Marko Paji¢, Research Associate, Scientific Veterinary Institute “Novi Sad”, Novi Sad,
Republic of Serbia
3 PhD, Suzana Vidakovi¢ Knezevi¢, Research Associate, Scientific Veterinary Institute “Novi Sad”,
Novi Sad, Republic of Serbia
4 PhD, Biljana Durdevi¢, Research Associate, Scientific Veterinary Institute “Novi Sad”, Novi Sad,
5 Republic of Serbia
5 PhD, Milicia Zivkov-Balo$, Principal Research Fellow, Scientific Veterinary Institute “Novi Sad”,
Novi Sad, Republic of Serbia
6 PhD, Zoran Ruzi¢, Assistant Professor, University of Novi Sad, Faculty of Agriculture,
Department of veterinary medicine, Novi Sad, Republic of Serbia
7 PhD, Milutin Dordevi¢, Full Professor, University of Belgrade, Faculty of Veterinary Medicine,
Belgrade, Republic of Serbia
*e-mail: slobodan.knezevic@niv.ns.ac.rs

Abstract:

In intensive broiler production, broilers are reared in a floor system on a deep litter
that has a high absorption potential. For successful broiler production one of the most
important key factors is the selection of an adequate bedding material. Bedding
materials also referred to as “litter” is a mixture of different materials, organic and
inorganic origin, and usually represents secondary products of agriculture and
forestry. Choosing the type of material, used as the bedding material for broilers
depends on the region, price and market availability. The bedding material represents
a barrier between the floor of the poultry house and the poultry, and its purpose is to
provide comfort and thermal isolation, as well as to stimulate the natural behavior of
the poultry. In the last few years, there has been a trend of continuous increase in the
production of poultry meat. Along with the development of broiler production, the
concern about the disposal and utilization of animal waste and the occurrence of
harmful gases is also increased. Poultry houses with poor ambient conditions lead to
an increased level of moisture in the facility, creating favorable conditions for the
development of pathogenic microorganisms, deterioration of the quality of the litter,
which results in increased emissions of harmful gases (ammonia, carbon dioxide and
hydrogen sulfide), and the appearance of higher concentration of particulate matters.
The previously mentioned harmful gases and particulate matters in high
concentrations cause health problems for broilers and personnel involved in broiler
production. Sustainable broiler production requires bedding material to be
environmentally friendly, associated with thereduction of pathogenic
microorganisms and the production of harmful gases in poultry houses, resulting
positive effects on the broiler health status, and production performance of broilers
in fattening period.

Key words: bedding materials, broilers, harmful gases, particulate matters,
pathogenic microorganisms

Acknowledgments: This study was funded by Ministry of Science, Technological

Development and Innovation of Republic of Serbia by the Contract of implementation and
funding of research work of NIV-NS in 2023, Contract No: 451-03-47/2023-01/200031

184
A




28. TOOUIILE CABJETOBAKBE IOKTOPA BETEPUHAPCKE MEJUIIMHE PEINIYBJIUKE CPIICKE (FOCHA Y XEPLIETOBHUHA) — 2023
28t Annual Counselling of Doctors of Veterinary Medicine of Republic of Srpska (Bosnia and Hercegovina) — 2023

[TpenaBame 10 MO3UBY

IMMPHUCYCTBO A®/IATOKCHHA B, Y XPAHH 3A JKUBOTHILE ITOPHJEK/IOM
CA ®PAPMHU MY3HHUX KPABA HA I1OJPYUJY PEITYBJIMKE CPIICKE

Cama JIOBPHUR', Iparo HEOIUR'?, Xemko CIADOJEBUR', Iparan
KHEXEBHUR', Tama UJIUR', lujana MUJIYHOBUR'

1JY Berepunapcku Uuctutyt Penydnuke Cpncke "Ip Baco byrosan" bamwa Jlyka,
Penydnuka Cpncka, buX
2 Yuusepsuret y beorpany, ®axynrer BetepuHapcke Mmenuuuse, beorpag, Cpouja
* KopecnopneHTHU ayTop: sasa.lovric@virs-vb.com

Kparku cagpxaj:

AdnaToOKCHHM Cy CEKyHJaDHU METadOIUTH U TOKCHYHA jefUemha Koje IPOru3Boie
BpcTe Aspergilus, nocedHo Aspergilus flavus w Aspergilus parasiticus, kao u
Aspergilus nomius. Aspergilus-u cy TpUPOIHU 3arahuBaud XpaHe W TMPOHU3BOJIE
TOKCHHE TOJ MOBO/BHUM YCJIOBHMa TeMIEpaType, pelaTUBHE BJIaKHOCTH/Bare,
Kao U TOKOM JIOIIKX YCJIOBA CKIafuIITeHa. AQIaTOKCUHU Cy BUCOKO TOKCHYHA,
MyTareHa, TepaToreHa 1 KaHLlepOTreHa jefuberna.

AdnaTOKCUHM Y XPaHHU 33 )KUBOTHUHE JOBOJE [0 LITETHUX MOC/beANLIa Ha TPU HUBOA:
30paBJbe KUBOTHHA, 3APaBJbe JbYIHU KPO3 KOH3YMallljy KOHTAaMUHUPAaHU ITPOM3BOAA
KUBOTHUICKOT TOPHjeKIa U EeKOHOMCKE TyOWUTKe ycsbell NOJAaTHOT TeCTHpama,
OT03MBA, Jerpajalyje Wik yHUIITeHha UCIIUTUBAHOT y30pka. Kako du u3noxeHocT
KUBOTHUHA U jbynu AFB, duna wro je moryhe HM)Xa, MHOTe 3eMJbe LIMPOM CBeTa
NIOCTaBUJIE Cy MAaKCHMaJHe (3aKOHCKe) rpaHHle 32 HEeroBo MPUCYCTBO y XpPaHHU U
XPaHH 3a )KUBOTUHE.

Kapa AFB1 KOHTaMUHMpa XpaHy 3a JKUBOTHUBE KOj€ CY Y TaKTalujH, MIHjEKO OBUX
KUBOTUHA he cagpxkasath admatokcuH M; (AFM,), m1aBHM MeTadolnuT Koju
HacTaje OuoTpaHcopmanujom AFB:, koju je Takohe TOKCHYHO jemumemne.
Toxcuuynm edextu adnaroxkcuHa B, (AFB:) xon XUBOTHHA Cy PasIu4UTHU 300T
pasnuKa y oceT/bMBOCTH. [1okasano ce Ja TOKCHUYHA [03a 3a ToBena Bapupa on 300-
700 ppb.

Y pany je ucTpakxuBaHO MPUCYCTBO adiaTokcuHa By (AFB4) y XpaHu 3a KUBOTHHE
no peruonuma Penybnuke Cprcke. AHanuse Ccy paheHe BaJlMIUPAHOM H
akpenutoBaHoM ELISA mertomom - OppehuBamwe mpucyctBa adiaTokcuHa By y
XpaHH 3a xuBotume, ELISA nujarnoctuxym: Celer ALFA B1, Eurofins Technologis. y
JIabopartopuju 3a UMyHOEH3MMCKa UCIUTHBaWka XpaHe W MpUIIpeMy nopsiora , JY
Berepunapcku UHctutyT PC 'Ip Baco byro3an'.

XpaHa 3a KUBOTHBE je TeCTUpaHa Ha npucyctso AFB; y 46 onmtuHa ca tTepuropuje
Penydnuke Cprncke u fokasaHo je mpucyctso AFB; y 7,21% op yxymnHor dpoja
DOCTaB/bEHUX Y30paKa.

Krpyune pujeun: Adnatokcus B, (AFM,), ELISA MeTogna, XpaHa 3a JKUBOTHUHE
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THE PRESENCE OF AFLATOXIN B; IN FFED ORIGINATING FROM
DAIRY COW FARMS IN THE REGION OF THE REPUBLIC OF SRPSKA

Sasa LOVRIC', Drago NEDIC"?, Zeljko SLADOJEVIC', Dragan KNEZEVIC',
g ) .+ Drag
Tanja ILIC', Dijana MILUNOVIC'

1PI Veterinary Institute of RS "Dr. Vaso Butozan" Banja Luka, Republic of Srpska, B&H
2 University of Belgrade, faculty of Veterinary Medicine, Belgrade, Serbia
* Corresponding author: sasa.lovric@virs-vb.com

Abstract:

Aflatoxins are secondary metabolites and toxic compounds produced by the
Aspergilus species, particularly Aspergilus flavus and Aspergilus parasiticus, as well
as Aspergilus nomius. Aspergilus are natural contaminants of food and produce
toxins under favorable temperature, relative humidity/moisture and because of
poor storage conditions. Aflatoxins are highly toxic, mutagenic, teratogenic, and
carcinogenic compounds.

Aflatoxins in feed lead to harmful consequences at three levels: the health of the
livestock, the health of humans through the consumption of contaminated animal
products, and economic losses due to additional testing, rejection, degradation, or
destruction of the tested sample. To minimize the exposure of livestock and
humans to AFB,, many countries around the world have set maximum (legal)
limits for its presence in food and feed for livestock.

When AFB; contaminates food for livestock that are lactating, the milk of these
animals will contain aflatoxin M; (AFM,), the main metabolite resulting from
biotransformation of AFB,, which is also a toxic compound. The toxic effects of
aflatoxin By (AFB,) on livestock are different due to differences in sensitivity. It
has been shown that the toxic dose for cattle varies from 300-700 ppb.

The presence of aflatoxin B; (AFB,) in food for animals was investigated in the
regions of the Republic of Srpska. Analyses were performed with a validated and
accredited ELISA method - Determination of the presence of aflatoxin B, ELISA
diagnostic: Celer ALFA B;, Eurofins Technologies in the Laboratory for
immunoenzymatic testing of food and media preparation, PI Veterinary Institute
of the RS "Dr Vaso Butozan".

Feed was tested for the presence of aflatoxin B; (AFB;) in 46 municipalities of the
territory of the Republic of Srpska and it was shown that the presence of AFB; was
present in 7.21% of the total number of delivered samples.

Keywords: Aflatoxin B, (AFB,), ELISA method, feed.
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IMPUMEHA AHTUITAPASUTCKHUX JIEKOBA Y BETEPHHAPCKOJ
MEJUIIMHU U PA3BOJ PE3UCTEHIIHUJE

Buromup hynuh'', Cama MBanosuh?, Cynunna boposan?, Mugupa Myje3nnosuh3,
Hejana hynuh Munaaunosuh?

1 Ip Butomup hynuh, penosuu npodecop, PakynTer 3a npuMemwmeHy exosnoryjy ,dytypa“,
Yuusepsurer Merpononurad, beorpan

2 Ip Cawa ViBanosuh, Banpenuu npodecop, ®axynTer BeTepuHapcke MeIULIMHE,

Yuusepsurer y beorpany
3 Ip Uupupa Myjesunosuh, penosuu npodecop, ®akynarer BeTepuHapcke MeJULIMHE,
Yuusepsuret y CapajeBy, BUX

1 Ip Jejana hynuh Munagunosuh, acuctent, ®akynTeT BeTeprHapCcKe MeIULIMHE,

Yuusepsurer y beorpany.
* cpev57@gmail.com

Kparak cagpxaj

[To3HaTo je Ja ce MPUMEHOM aHTUIIAPa3UTCKUX JIEKOBA KO JOMahHX )KUBOTHHA,
KaKO Y KOHBEHIIMOHAIHOM Y3r0jy, TakO ¥ OHUX KOje ce CI0D00JHO ApXKe, MOCTHXKE
BullecTpyk edexar. Ilopen 3amTute 30paBba KUBOTHHA U MODOJBIIAKA
NPOOYKTUBHOCTA TAaKBUX jeOUHKH, OBa Mepa HMMa M LIMPHU 3HA4daj, jep ce
VHUILTAaBakEM Pa3HUX MapasuTa UCTOBPEMEHO CIpeYyaBa U NMPEHOIIEeHEe Pa3HUX
Oonectu. 3a pasnuKy o eKTomapasurta (KOjuU PeTko MOry H3as3BaTh yruHyhe
jenvHKM), eHpomapas3utd, (mopep Moryher mnopemehaja uMyHOr cratyca H
noBehama OCET/bMBOCTH Ha OpOjHE MaToreHe, OJJHOCHO DOJIEeCTH), U Te KaKO MOry
YIPO3UTH HUXOB KHUBOT.

W3 Tor pasnora, ¥ IEKOBH KOjU Ce KOPUCTe MPOTUB HaBEeIeHUX Nlapa3uTa UMajy sehu
3Hauaj. HajBakHHUje rpymne aHTHEHJONIapa3uTCKUX JIEKOBA KOjU Ce faHaC KOPUCTE Y
UUby Cy30ujama napasura KoJ »KUBOTHHA Cy: DEH3UMHUA30/IM, UMUA30THA30JIH,
TEeTPaXUAPONMUPUMHUINHY, NMUNEPa3suHH, MAKPOLUUKIUYHU JIAKTOHH, T€ y HEIITO
Mamw0j MEPU U MUPA3UHON30XHUHOJIUHHU.

MehyTtum, Bpio 4Yecta W HepalMOHaAHAa NPUMEHa AHTUNAPa3UTCKUX JIE€KOBa,
HapOYHUTO Yy MOCeke ABE A0 TPU IelleHuje, Y3pOKOoBaia je pa3Boj pe3ucTeHluje
KOJl eH[j0TIapa3nTa, TOTOBO Y LIeJIOM cBeTy. [1oka3ano ce [a je mojaBa pe3ucTeHIyje
HajBUIlE HU3PaKEHA KOJ MapasuTa MpeXxuBapa, a y HEIITO MameM CTeNeHYy KO
napasuTa CBUba, KOba U epajy.

Hako je mojaBa pesucTeHldje 3abenexeHa IIUPOM CBeTa, Tpeba uctahu na je y
EBpOICKOj yHHjH 3a cafia reHepaaHo Ha HWKeM HUBOY. be3 003upa Ha To, npensuha
ce na he npobnem neyewa nHPeEKUMja WIK TapasUTCKUX Donecty (30or cse Beher
pasBoja pesuctenuyje) y dynyhuoctu dutu cBe Behu. OBo nocebHo U3 pasnora, LITO
Ce IoCsIe yBohewa aBepMeKTHHA Y KIIMHUYKY ITPAKCy (a To je D10 joir ocaMmaeceTux
roJjvHa MPOLUIOT Beka) HUCY M0jaBWIX HOBU aHTHUEHIOMApa3uTCKU 1ekoBH. Crora,
y uusby dorme U eUKaCHUje Tepamnyje mapasuTcKuxX HH@ekuuja mopahe ce mosectu
BUILIE PayyHa O PalJMOHAIHU)jOj MPUMEHH aHTUIIAPA3UTCKUX JIEKOBA.

KibyuHe peuH: eKTONapaswTH, €HIONAapa3suTH, aHTUIIAPAa3UTCKU JIEKOBH, PasBoj
pesucreHuyje
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APPLICATION OF ANTI-PARASITIC DRUGS IN VETERINARY MEDICINE
AND THE DEVELOPMENT OF RESISTANCE

Vitomir Cupi¢!’, Sasa Ivanovic¢?, Suncica Borozan?, Indira Mujezinovic3, Dejana
Cupi¢ Miladinovic?
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University, Belgrade
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3Dr Indira Mujezinovi¢, full professor, Faculty of Veterinary Medicine, University of
) Sarajevo, BIH
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Abstract:

It is known that the application of antiparasitic drugs in domestic animals, both
in conventional breeding and those that are kept freely, achieves a multiple effect.
In addition to protecting the health of animals and improving the productivity of
such individuals, this measure has a wider significance, because by destroying
various parasites, the transmission of various diseases is also prevented. Unlike
ectoparasites (which can rarely cause the death of individuals), endoparasites, (in
addition to the possible disruption of the immune status and increased sensitivity
to numerous pathogens, i.e. diseases), they can threaten their life.

For this reason, the drugs used against said parasites are of greater importance.
The most important groups of antiendoparasitic drugs used today to control
parasites in animals are: benzimidazoles, imidazothiazoles,
tetrahydropyrimidines, piperazines, macrocyclic lactones, and to a lesser extent
pyrazinoisoquinolines.

However, the very frequent and irrational use of antiparasitic drugs, especially in
the last two to three decades, has caused the development of resistance in
endoparasites, almost all over the world. It was shown that the emergence of
resistance is most pronounced in ruminant parasites, and to a lesser extent in pigs,
horses and poultry parasites.

Although the occurrence of resistance has been recorded worldwide, it should be
noted that it is generally at a lower level in the European Union for now.
Nevertheless, it is predicted that the problem of treating infections or parasitic
diseases (due to the increasing development of resistance) will increase in the
future. This is especially due to the fact that after the introduction of avermectin
into clinical practice (which was still in the eighties of the last century), no new
anti-endoparasitic drugs appeared. Therefore, in order to achieve a better and
more effective treatment of parasitic infections, it will be necessary to take into
account more rational use of antiparasitic drugs.

Keywords: ectoparasites, endoparasites, antiparasitic drugs, development of
resistance
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CIIEHHHUJEC 3ABHCHE PA3JIUKE Y PAPMAKOKHHETHIIHU U
PAPMAKOOWHAMMHWIIH JTIEKOBA

Buromup hynuh'', Cama MBanosuh?, Cynunna boposan?, Munupa Myje3nnosuh?,
Iejana hynuh Munagunosuh?

1 Ip Butomup hynuh, penosuu npodecop, PakynTer 3a npuMemwmeHy exosnoryjy ,dytypa“,
Yuusepsurer Merpononurad, beorpan

2 [Ip Cawa ViBanosuh, Banpenuu npodecop, PaxynTer BeTepuHapcke MeIULIMHE,

Yuusepsurer y beorpany
3 Ip Uupupa Myjesunosuh, penosuu npodecop, akynarer BeTepuHapcke MeJULIMHE,
Yuusepsuret y CapajeBy, BUX

1 Ip Jejana hynuh Munagunosuh, acuctent, ®akynTeT BeTeprHapCKe MeIULIMHE,

Yuusepsurer y beorpany.
* cpev57@gmail.com

Kparak cagpxaj:

Berepunapcka MefuLMHA CE CBAaKOJHEBHO CyO4aBa Ca jeOUHCTBEHUM H3a30BOM,
KOjH Ce CacTOjU y 30paBCTBEHOM 30pHbaBamy U JIeuelkhy MHOTHX BPCTa )KUBOTHHA.
To cy npe cBera papMcKe )KMUBOTHIE, 3aTUM KyhHU /byOUMILIH (TICH U MavKe), pagHe
KUBOTHIE, CIOPTCKE >KUBOTHUEE, JIaDOPATOpPHjCKE KUBOTHUHE, Te pUDE W HEKH
DeckMuMemwalr (KOPUCHU MHCEKTH ), KAo LITO Cy MEJOHOCHE Tyere.

[Tokasano ce na r7aBHYU U3a30B 33 JOKTOpPE BETEPUHAPCKE MENULMHE, MTPUIUKOM
Nederma )KUBOTHIbA HUje U300p caMor neka, Beh ofpehuBame paliioHaIHOT peXxuma
no3upama 3a u3adpaHu jiek (Koju YKbydyje BEIMYMHY [103€, UHTepBaj NO3Upama,
Tpajame jedyerma U Ha4YuH npumeHe seka). OBo U3 pasinora, WTo je yTBpheHo Ja Ha
PeXuM [o3upama 3a HEKHU JeK, KoJ ogpeheHe BpCTe KUBOTHIBE, MOXKE YTULIATH, HE
CaMo IPUPOZA W UHTEH3UTeT dosnecTtd, Beh u HU3 Apyrux ¢axTopa, Kao IITO Cy:
aHaToMHja, dbnoxemuja, GU3N0JIOTHja U MOHAIIAKE KUBOTHIHE.

YnpaBo HaBefeHW (AKTOPU MOTY MMATH 3a pe3ysTaTr BeJHKe OHOJOLIKe pasivKe
(Bapujauuje), koje yTUUY Ha JO3Upame TeKoBa U3Mel)y nojeIMHUX BPCTa KUBOTHHA.
YctBapu Owosomke Bapujandje Ccy 1ociaefuna  3HAdajHUX — pasiuKka Y
(apmaxoxuHeTIM (00MMy U Op3WHM ancopnuyje U IUCTpUdyuuje, OpP3UHU U
HAayWHy MeTadosu3Ma, Kao U eJMMHHAIIFje JIEKOBa), ald U apMaKoJIUHAMMUIIU
JIeKOBa, YHyTap U U3Mely MojefUHHUX BPCTa KUBOTHHA, a KOjU 3aBHCe OJ] Hampe[
HaBeleHUX dakropa.

HaBseneHne unmeHULe joll BULIe f0dHUjajy Ha 3HA4ajy, akO CE UMa y BUAY BEIUKU
Opoj BpcTa xuBoTHma. [Ipema CBeTCKOj OpraHusanyjyu 3a XpaHy U NOJOIPUBpENyY
(®AOQ) manac nocrtoju Buiie of 40 BpcTa JoMahux KHUBOTHHA, OfI KOjUX TTOCedHY
NaXIBY IPUBJIAYE OHE BPCTE M Pace, KOje Ce KOPUCTE 3a MPOU3BOIKBY XpaHe.

Taxo je mo3Haro fa dumojenu (KOWU U MPeXUBApH) MeTadoMHILy JTUOCOTyOUTHE
JleKOBe 3HAaTHO Oprke O]l MecoXkaepa (maca U Madaka). 3a Jbyle je Takohe Mmo3HaTo
na meTabonuuly ekoBe Copo (WM cropuje) y nopehemwy ca KUBOTHHAMa

KibyuHe peun: BeTEpUHApPCKa MEOULVHA, JIEYEHE KUBOTUHA, PEXKUM J03UpPamka,
duonoike Bapujaldje, hapMakokHHeTHKa U apMaKOAMHAMUKA JTeKOBa
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SPECIES DEPENDENT DIFFERENCES IN PHARMACOKINETICS AND
PHARMACODYNAMICS OF DRUGS

Vitomir Cupi¢!’, Sasa Ivanovic¢?, Suncica Borozan?, Indira Mujezinovi¢3, Dejana
Cupi¢ Miladinovic?

1Dr Vitomir Cupi¢, full professor, Faculty of Applied Ecology "Futura",Metropolitan
University, Belgrade
2Dr Sasa Ivanovi¢, associate professor, Faculty of Veterinary Medicine, University of
Belgrade
3 Dr Indira Mujezinovi¢, full professor, Faculty of Veterinary Medicine, University of
) Sarajevo, BIH
2Dr Dejana Cupi¢ Miladinovi¢, assistant, Faculty of Veterinary Medicine, University of
Belgrade
* cpev57@gmail.com

Abstract:

Veterinary medicine faces a unique challenge every day, which consists in the
health care and treatment of many types of animals. These are primarily farm
animals, then pets (dogs and cats), working animals, sports animals, laboratory
animals, and fish and some invertebrates (beneficial insects), such as honey bees

It has been shown that the main challenge for doctors of veterinary medicine,
when treating animals, is not the choice of the drug itself, but the determination
of a rational dosing regimen for the selected drug (which includes the size of the
dose, dosing interval, duration of treatment and method of administration of the
drug). This is due to the fact that it has been established that the dosage regime
for a drug in a certain type of animal can be influenced not only by the nature and
intensity of the disease, but also by a number of other factors, such as: anatomy,
biochemistry, physiology and behavior of the animal.

The aforementioned factors can result in large biological differences (variations),
which affect the dosage of drugs between individual species of animals. In fact,
biological variations are the result of significant differences in pharmacokinetics
(extent and speed of absorption and distribution, speed and method of
metabolism, as well as elimination of drugs), but also the pharmacodynamics of
drugs, within and between individual species of animals, which depend on the
aforementioned factors.

The mentioned facts become even more important, if one takes into account the
large number of animal species. According to the World Food and Agriculture
Organization (FAO), today there are more than 40 species of domestic animals, of
which special attention is drawn to those species and breeds used for food
production.

Thus, it is known that herbivores (horses and ruminants) metabolize liposoluble
drugs much faster than carnivores (dogs and cats). Humans are also known to
metabolize drugs slowly (or slower) compared to animals

Keywords: veterinary medicine, animal treatment, dosage regimen, biological
variations, pharmacokinetics and pharmacodynamics of drugs
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ZNACAJ KLINICKIH I DIJAGNOSTICKIH METODA U PREVENTIVI I
TERAPIJI OBOLJENJA RIBA U SLATKOVODNOJ AKVAKULTURI

Dusan Lazi¢!', Milo$ Peli¢!, Tijana Kukuri¢?, Nikolina Novakov?

1 dr vet. DuSan Lazi¢!", dr Milo$ Peli¢t, Nauéni institut za veterinarstvo Novi
Sad, Repiblika Srbija
2 dr vet. Tijana Kukuri¢, dr Nikolina Novakov, Poljoprivredni fakultet,
Departman za veterinarsku medicine, Novi Sad, Republika Srbija
*e-mail kontakt osobe: dusan.l@niv.ns.ac.rs

Kratki sadrzaj

U cilju pouzdanog utvrdivanja zdravstvenog statusa riba odgajanih u slatkovodnoj
akvakulturi, neophodno je upoznati se sa svim dostupnim anamnesti¢kim
podacima, patolo$kim promenama i rezultatima identifikacije infektivnog agensa
ili neinfektivnih uzroka pojave fizioloskih poremecaja, kako bi, ukrStanjem ovih
nalaza utvrdili najverovatniji uzrok bolesti i osnovne faktore koji su uticali na njen
nastanak. Ribe okruzuje mnos$tvo razli¢itih mikroorganizama: virusi bakterije,
paraziti i gnjivice. Obolenje je rezultat dejstva mnogih faktora kao S$to su
patogenost i virulencija uzrocnika, stanje imunog sistema riba i ambijentalni
uslovi (fizicki i hemijski parametri vode, gustina nasada i dr.) Na vreme uociti i
prepoznati simptome bolesti kod riba predstavlja jedan od prvih koraka ka
postavljanju adekvatne dijagnoze bolesti odnosno uocavanja problema koji je
doveo do odredenih simptoma. Pri farmskim uslovima gde se zdravstveni status
riba prati i drZi pod kontrolom uz primenu svih profilaktickih i preventivnih mera,
u koliko se primate znaci bolesti riba, oni se pazljivo isprate, a nekoliko obolelih
riba se pregleda i secira radi utvrdivanja klinickih i patoanatomskih znakova
bolesti. Ukoliko postoji sumnja da je infektivni agens uzro¢nik oboljenja uzimaju
se uzorci i Salju na laboratrorijska ispitivanja, u cilju dobijanja ta¢nih
dijagnostickih rezultata i potvrde uzroc¢nika oboljenja ili uginuca riba. S druge
strane odredene profilakticke mere koje je neophodno sprovoditi na ribnjacima
imaju veliki znacaj u prevenciji bolesti.

Kljucne reci: Kontrola bolesti riba, klinicka dijagnostika, dijagnosti¢e metode,
zdravstveni status riba, preventiva i terapija, slatkovodna akvakultura.
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THE IMPORTANCE OF CLINICAL AND DIAGNOSTIC METHODS IN THE
PREVENTION AND TREATMENT OF FISH DISEASES IN FRESHWATER
AQUACULTURE

Dusan Lazi¢!', Milo$ Peli¢!, Tijana Kukuri¢?, Nikolina Novakov?

1 dr vet. Dusan Lazi¢, PhD Milos Peli¢, Scientific Veterinary Institute Novi Sad, Serbia
2 dr vet. Tijana Kukuri¢, PhD Nikolina Novakov, Department of Veterinary Medicine,
Faculty of Agriculture, Novi Sad, Serbia
*contact person e-mail: dusan.l@niv.ns.ac.rs

Abstract

In order to reliably determine the health status of fish raised in freshwater
aquaculture, it is necessary to be familiar with all available anamnestic data,
pathological changes, and the results of identifying infectious agents or non-
infectious causes of physiological disorders, in order to determine the most likely
cause of the disease and the basic factors that influenced its onset by combining
these findings. Fish are surrounded by a multitude of different microorganisms:
viruses, bacteria, parasites, and fungi. Disease is the result of the action of many
factors such as the pathogenicity and virulence of the causative agents, the state
of the fish's immune system, and ambient conditions (physical and chemical water
parameters, stocking density, etc.). Recognizing and identifying the symptoms of
fish diseases in a timely manner is one of the first steps towards establishing an
adequate diagnosis of the disease or identifying the problem that led to certain
symptoms. Under farm conditions where the health status of fish is monitored
and kept under control by applying all prophylactic and preventive measures, if
signs of fish disease are detected, they are carefully monitored, and a few diseased
fish are examined and dissected to determine the clinical and pathological signs
of the disease. If there is suspicion that an infectious agent is the cause of the
disease, samples are taken and sent for laboratory testing in order to obtain
accurate diagnostic results and confirm the cause of the disease or fish mortality.
On the other hand, certain prophylactic measures that must be implemented on
fish farms are of great importance in disease prevention.

Key words: Fish disease control, clinical diagnosis, diagnostic methods, fish
health status, prevention and therapy, freshwater aquaculture.
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HWHOBATHUBHHU ITPUCTYIT Y OBYIIHU ITACA TPATAYA

Ierap Cuxumuh'*, Bpanko Cysajuuh’, iparan Bacunes'

1 Yuusepsutet y beorpagy, ®akynTer BerepuHapcke megunune, beorpan, Cpduja
* KopecnogentHu aytop: postdiplomske_studije@vet.bg.ac.rs

Kparak cagpxaj:

Obyka maca Tparaya Kpo3 TpaJWLHOHAIHW NPUCTYI IMOApPa3yMeBa IOCTAB/bAIE
MaMala Ha 3eMJ/by, Ha MO3HULHjU BpXa OTHCKA CTONald, U HaKOH TOra Harpamy y
CaKpHBEHOj YUHHjHU ca XpaHoM. Llusb oBOT paja je ma ce yBeAy MHOBaLMje Koje du
nodosbllasie TEXHUKY OOYKE maca, Y CMHUCIy KBajWTeTa paja U Kpajlmer ucxopa
o0yke. CXOIHO TOME, IPOMEHEH je HAaYMH NI0CTaB/bakba MaMalla Kao U BUJ Harpane
Koju ce 0de3delyje mcuma. MaMIlH ce TTOCTaB/bajy MOMONQy Mojarada y pyny koja je
Halnpas/beHa y MOJyI03M OyliaueM Ha TayHO ofpeheHoj myOuHHU Kkoja je peryarucaHa
TPaHUYHHUKOM. 3a IOJIaralke Ce KOPUCTH CIENUjaTHO 33 OBy HaMEHy HalaB/beH
WHCTPYMEHT - KJIWIHHU nosarad. Kao Harpaza 3a 00aB/beHU paj KOPUCTH CE MECHU
npousBop op roeeher dyTa vceueH Ha BenuMuMHy Kouke mehepa, camamypew,
IPOJVMIBEH, NEJTUMHUYHO 3alleYeH W BaKyMusHpaH. Pesnratu cy mokasanu fa ce
IIPUMEHOM OBHUX UHOBaLMja y 00yLIM Iaca Tparaya 3HayajHO I000/pIIAa0 KBAJIUTET U
Op3uHa obyke. Haume, ncu cy umanu Hosbe UHTEpecoBamwe 3a pan, Behu aguHUTET
npema 0ie/beHOj Harpaju U CaMUM TUM Behy MOTHBaLUjy 3a pag.

Kipyune peun: mac, Tpar, odyka, Harpana
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INNOVATIVE APPROACH TO TRAINING OF HOUNDS

Petar Sikimic'*, Branko Suvajdzic', Dragan Vasilev'

1 University of Belgrade, Faculty of Veterinary Medicine, Belgrade, Serbia
* Corresponding author: postdiplomske_studije@vet.bg.ac.rs

Abstract:

The training of hound dogs traditionally use of baits placed on the thumbprint on
the ground followed by treat in the hidden bowl. The aim of the paper is to
describe introduced innovations in aim to improve quality of the dog training
technique and to achieve better result of the training. Therefore the bait
positioning and the treat formula for dogs. The bait is placed by the planter in the
hole dug by the drill to determined depth. The device plunger-planter for baits is
specially designed for dog training. The treat is formulated from beef hindquarter
meat salted, smoked, partly baked and cut on chunks sized as sugar cubes. The
results showed that our innovative training procedure significantly improve the
quality and decreases the training period. The result revealed increased
motivation of dogs for working and better affinity for the treat offered.

Keywords: dog, trace, training, treat
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AHTHH®J/IAMATOPHH E®EKAT THAMHHA Y TKUBY MO3T'A KOJ
JAITAHCKHX ITPETIEJTHIIA (COTURNIX JAPONICA) TPETUPAHUX
XJIOPITUPH®OCOM

Iejana hynuh Munagunosuh'*, Cynuuua boposan!, Munena hophesuh!, Munom
bnarojesuh!, Usana Hemwh'!, Hukona Iykuh!, Cama MBaHosuh!, Butomup
hynuh?

1Ip Nejana hynuh MunanuHosuh, acUCTeHT ca foKTopaToM, PaKkyaTeT BeTepuHapcKe
menunvHe, YHuBep3uTetr y beorpagy, Cpduja
1Ip Cynuuua boposaH, penosuu npodecop daxynrer BeTepuHapcke
menunuHe,YHusep3ureT y beorpany, Cpbuja
1[Ip Munena Hophesuh, Banpenuu npodecop, PaxynTer BeTepuHapCcKke MeTULIMHE,
Yuusep3suret y beorpamy, Cpbuja
1Ip Munow bnarojesuh, Banpenuu npodecop, ®akynteT BeTepuHapcke MeIULIUHE
Yuusep3suret y beorpanmy, Cpbuja
1Ip Bana Hewwnh, nouent, ®axkynrer BeTepuHapcKke MegULIMHe, Y HUBEP3UTET Y
beorpagny, Cpduja
1Ip Huxona Iykuh, acucrent, ®axynTer BeTepuHapCcKke MeIULIMHE, YHUBEP3UTET Y
beorpany, Cpduja
1Ip Cawa MiBanoBuh, Banpegnu npodecop, daxkynrer BeTepuHapcke MeJULIMHE,
Yuusep3suret y beorpamy, Cpbuja
2]Tp Buromup hynuh, penosuu npodecop, daxynrer 3a npumemweny exonoryjy ,dyrypa“,
Yuusepsuretr Metpononurtas, beorpan, Cpduja
* KopecniopentHu aytop dexyc.vet@gmail.com

Kparak cagpixaj:
Llwp oBOr UCTpakuBamwa OHO je fa ce ucnura yrtuuaj ButamuHa b1l (Tmamuna) Ha
uH(}rIaMaTopHe TPOMEHEe Yy MO3ry jalaHCKUX Mpenenuna TpeTUpPaHUX

xnopnupudocom (CPF). WcnutuBanu cy cIeneny MH(IaMaTOpHU THapaMeTpH:
KOHLIEHTpauuja BOJOHHUK-Nepokcuna — H;0;, akTUBHOCT MUjenonepokcuaase —
MPO, axtuBHOCT nuwiookcureHase — COKS, wunrepneykuna — 1 (IL-1) u
UHTepeykuHa — 6 (IL-6).

HcTpakuBame je CIpOBENEHO Ha OCaMIeceT MyXkjaKa jallaHCKUX npenenuna (2
KOHTPOJIHE I'pyIe U 6 eKClIepUMeHTanHuX rpymna, H = 10), crapoctu 3-4 Heperse.
JemHa KOHTPOJIHA IpyTa je modujaia nepopaaHo (IyTeM COHe) caMo BUTaMUH b1,
IOK je Ipyra nmpumaina, Takohe mepopasHO YUCTO KYKypy3HO yibe. Xynopnupudoc
PpacTBOpeH y KyKypy3HOM yJby [IaBaH je jequHKama (TpH rpylie Mpenenuna), mpeko
COHZIe TOKOM 7 y3aCTONHHUX AaHa y nos3ama of 1,5 mg/kg .M., 3 mg/kg T.M. 1 6
mg/kg T.M. [Ipyre Tpu rpymne cy tpetupase ca 10 mg/kg T.m Butamuna b1 i.m. 30
MuH HakoH npumeHe (CPF-a (y rope HaBeleHUM [103amMa) TOKOM 7 Yy3aCTOITHHX
DaHa.

AxtuBHOcT MPO u xonuentpauuja H;O, mMepeHe cy crneKkTpogOTOMETpHjCKU

kopuirthewem Cecil CE 2021 UV/VIS cnektpodoTtomerpa. 3a merekuujy COKS
kopuctunu cmo Western Blot anammsy, pmox cy IL-1 u IL-6 onpehenu
KomepuujanrHUM ELISA TecTomM (€H3UMCKHM HMYHOCOPOEHTHH TeCT).

Hamra crynuja je mokasana jia je CPF moeo nmo nmoserthawa KoHIeHTpaldje H,0z,
akTuBHOCTU MPO, anu je HaKOH TpeTMaHa THAMWUHOM JIOLUIO [0 CMamemha OBUX
napamertapa. [losehawe axktuBHocTu COKS HakoH TpeTmaHa XI0pnupudoCoM
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noKasyje ykasyje na je fouuio 1o nosehamwa MH(IaMaTOpHE peaklyje U pabUBOCT
vhenuja M3M0KeHUX Xjopnupudocy, AOK je BUTaMHUH b1 y3pOKOBao CMameme
BUX0Be excnpecHje. Takohe xnopnupudoc CTUMyIHLIE OOTOBOP UMYHOT CUCTeMa
npeko mnoBehaHor syuewa IL-1 u IL-6, mok B1 cMamyje NPOIYKIHjy OBUX
NpOVH(IaMaTOPHUX LIUTOKHHA.

Cee y cBeMy, OBM pe3yJTaTH Aajy HOBE YBHUIE y HCTpaKMBame THAMHUHA Kao
,JIPOTHBYIIQJIHOI BUTAMHWHA"“, TakO0 Ja Cy [Oa/ka HUCTpaKMBamka THAaMHHA Kao
NOTEHLMjaIHOT TepaneyThKa NoTpedHa U OnpasiaHa.

KipyuHe peun: xsopnupudoc, THaMHUH, HH(pIaMaTOpPHA peakuuja
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ANTINFLAMMATORY EFFECT OF THIAMINE IN THE BRAIN OF JAPANESE
QUAILS (COTURNIX JAPONICA) TREATED WITH CHLORPYRIFOS
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Abstract:

The aim of this study was to investigate the influence of vitamin B1 (thiamine) on
inflammatory changes in the brain of Japanese quail treated with chlorpyrifos.
The following inflammatory parameters were examined: concentration of
hydrogen peroxide-H,0,, activity of myeloperoxidase — MPO, activity of
cyclooxygenase — COX and interleukins — 1 (IL-1) and interleukins — 6 (IL-6).
The study was conducted on eighty male Japanese quails (2 control groups and 6
experimental groups, n= 10), 3-4 weeks old. One control group was treated only
with vitamin B1, while the second one received pure corn oil. CPF dissolved in
corn oil was administered to three groups of quails by gavage for 7 consecutive
days at doses of 1.5 mg/kg BW, 3 mg/kg BW and 6 mg/kg BW. Another three
groups were treated with 10 mg/kg BW of vitamin B1 i.m. 30 min after CPF
administration (in above mentioned doses) for 7 consecutive days.

Activity of MPO and concentration of H,0, was measured spectrophotometrically
using a Cecil CE 2021 UV/VIS spectrophotometer. For detection of COX we used
Western blot analysis, while IL-1 and IL-6 were determined with a commercial
ELISA test (Enzyme linked Immunosorbent Assay).

Our study have shown that CPF has led to increase in the concentration of H;0,,
activity of MPO, but after thiamine treatment there has been a decrease of these
parameters. Increase of COX after CPF treatment demonstrates an increase of
inflammatory reaction and vulnerability of cells exposed to CPF, while vitamin B1
caused a decrease in their expression. Also CPF stimulates the response of the
immune system by increasing secretion of IL-1 and IL-6, while B1 lowers the
production of these proinflamatory cytokines.

Overall these results are giving new insights in to thiamine research as an "anti-
inflammatory vitamin", so further investigations of thiamine as a potential
therapeutic are well deserved and justified.

Keywords: chlorpyrifos, thiamine, inflammatory reaction
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JY Betepunapcku uHCcTUTYT Penybnuke Cprcke ,JIp Baco byto3an” bama
Jlyka (JY BHUPCBB) je jemuHCTBEHa, HAlMOHA/IHA, CHELHjaTUCTAYKA U
HayyHa MHCTUTyLWja BeTepUHApPCKe MeNulMHe ydja ce ¢hopma, 0OIuK U
CTPY4YHHU Ipodua 00IMKOBAO KPO3 AelleHHje YIIOPHOT U CTPIUBMBOT paja.
[TpoTexnu BUILENELIEHUjCKU MTEPUOL Cy OOMIBEKUIN DPOjHU EHTY3UjacTH,
CTpyuYmalll BUCOKOT Mpodwuia, KOjU Cy 3a OCHOBHO Hauyeno CBOra pana
MOCTaB/balld UCK/BYYUBO CTaHAapne cTpyke. KOHTMHyWpaHW pas3Boj ce
Dasvpao Ha cTBapHUM noOTpedamMa Npakce U 3axXTjeBUMa CaBPEMEHHUX
nadoparopujckux pocturayha. [IpumMjeHa ersakTHUX MeETOZa 3a MOTBPIY
cympu Ha oppeheHe OonecT IKUBOTHHA U 300HO3a, KOHTpOJIA
VCIIPaBHOCTU U De30jeIHOCTH HaMHUPHUIIA aHUMAJIHOT NOPEK/Ia U CTOYHE
XpaHe je CTalHMW 3ajartak U obase3a HHcrturyta. [laHamwu u dymyhu
3axTjeBd Da3WpaHM Ha HOBUM CTaBOBMMAa M CTaHAApIUMa [0 MUTaWY
neduHULIMje 3mpaBiba 00aBe3yjy BerepuHapcku WHCTHUTYT Pemydmuke
Cpricke fa joul CHaKHHjE W ONTOBOPHHjE IPUXBATH M3a30B€ U MOCTaHE
CUTypHA U pecnexkTaduiaHa WHCTUTYLHja Y JaHLy €BPOICKUX U CBjETCKUX
pedepeHTHUX N1adopaTopHja, abupmuiryhu cBoje ¥ UHTEPECe CBOje 3eMJbe.
Berepunapckn uHCTHUTYT MMa 60 3anocieHux of Kojux je 30 BHCOKO
00pa3oBaHUX, KOjU Cy 3ay’KEHHU Jla CBAaKU [JaH OpPUHY O 3[paB/by rpahaHa
Penybnuke Cpncke. [lopen cjepuura y bamamyuu, UHCTUTYT nma U
nadoparopujy y bujersnau koja je ycrnocTas/beHa ca [U/bEM a Ce LITO MpHje
IpUME U o0paje [OCTaB/bEHU Yy30pUM U3 mpunagajyhe peruje.
JlabopaTtopuje MHCTUTYTa ONPEMIBEHE CYy CaBPEMEHOM J1adopaTopHjCKOM
ONPEMOM 3a IUjarHOCTUKY 3apa3HUX O0IeCTH KUBOTHIHA, MUKPODHOJIOLIKE
Y KBJINTaTUBHE aHAJIM3€ XPAaHE M XPaHeE 3a JKUBOTUIE.

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

Bama JTyka 78000, bpanka PanuueBwha 18; Ten: +38751229210; ®axc:
+38751229242,

Bbujessuna 76300, Pavancka 00, Tel: +38755221480; faks:
+38755221484,
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