24. TOOUIIBLE CABJETOBAILE IOKTOPA BETEPUHAPCKE
MEIJUIHHE PEITYBJ/IMKE CPIICKE (POCHA U XEPLIETOBHHA)
MEBYHAPOOHU HAYYHH CKYII

24rd Annual Counselling of Doctors of Veterinary
Medicine of Republic of Srpska (Bosnia and Hercegovina)
International Scientific Meeting

3bOPHHUK
KPATKHUX CAAPHAJA

Book of Abstracts

24.

bujemsuna, ETHo ceno Cranummhu, 12-15. jyHa 2019.







24. TOOUIIHE CABJETOBAIBLE TOKTOPA BETEPUHAPCKE
MEIJUIHWHE PENTYB/IUKE CPIICKE (FOCHA U XEPIUETOBHHA)
MEBYHAPOJIH HAYYHH CKYII

24rd Annual Counselling of Doctors of Veterinary
Medicine of Republic of Srpska (Bosnia and Hercegovina)
International Scientific Meeting

3bOPHHUK
KPATKUX CAAPIKAJA

Book of Abstracts

24.

bujemuna, ETHO ceno Cranumuhu, 12-15. jyna 2019.



24. TOOWIIBE CABJETOBAKE JOKTOPA BETEPUHAPCKE MEIWIIUHE PEITYBJIUKE CPIICKE (BOCHA U XEPLIETOBUHA) - 2019
24rd Annual Counselling of Doctors of Veterinary Medicine of Republic of Srpska (Bosnia and Hercegovina) - 2019

[ToxpoBuresmbu:
MHHHCTAPCTBO I10/bOITPUBPEIE, ITYMAPCTBA H BOOOITPHUBPEJE
"
JY Betepunapcku HHCTUTYT Penrydnuke Cpuicke "Ip Baco byto3an”

Opranusartopu:
BETEPUHAPCKA KOMOPA PEITYBJIUKE CPIICKE
u
OPYIITBO BETEPUHAPA PEITYB/IUKE CPIICKE

CyopraHusaTtopu:
daxkyaTeT BeTepHHApPCKE MeJUIIHHe YHUBep3uTeTa y beorpany
JY BerepuHapcku HHCTHTYT Penybnuke Cprncke "JIp Baco byro3an”
IenapT™MaH 3a BeTepHHapcKy MenunuHy, [loonpuBpenHu daxyrer,
Yuusepsuret y HoBom Canmy

OpranH3anHOHH 0O00P:
Ipencjenunk: Cama boukosuh
Unanosu: [Iparan Kuexesuh, Pagmuina Hojo, Jbusana l'ojuh, Jbydomup Kanada,
Iparo Canpo, Orwen Byjunosuh, Mupko Anawa, Benubop Topmoposuh, Patko
Mujarosuh, Urop Yerap, Cnasuia Crnacojesuh, Jenena Ilasuh, [lepuua bypruh,
Benudop Kecuh, Anexkcanpmap bpamguh, Munagen [paruuesuh, Pangojuna
Hekanosuh, Oparan Manuu, Pagan Tomuh, CreBan Paguh, Janujen Kosauesuh,
bpanucnas l'anuh, borocnas 'otosan, 3opan Jamjanan, Huko Mwussac, [Ipegpar
Hosaxosuh.
Cexpetapnjat: bpanko CresaHoBuh, Munenko [llapuh, bpanko bjenajan.
Texunuku cekpetap: Tujana Tumapat.

Hayunu onbop:

IMpencjenuunk: Jparo H. Hepuh, ['1aBHY ¥ 0OTOBOPHU YPEOHUK

YnanosHu: Ponomyd Tpxyma, Bnago Teonoposuh (CPB), XKemko LiseTnuh (XP),
Huxan ®ejsuh, Augpej Kupdum (CJIO), Hexrapuoc I'mapgunuc (I'P), Jlaso
[Mennoscku (MK), Janko WanoB (bI'), [Ipenpar Cnujenuesuh (Bb), Munomup
Kosau (PYC), Majkn l'uncmopd (CALL), Kooc3 Atunna (MAB), Mapko Lunuosuh
(CPB), HOparan Kacaruh, Hhophe Casuh, Munusoje Hapaxpun (CPB), Xemko
Cnapojesuh, Becna Kanaba, Pajko Jlatunosuh, Buosnera Canrpau, ['opan ITapau,
Becna hophesuh (CPB), Cunniua l'atapuh, Cnasen 'pduh, bpanko Benebur (CPB),
3opaHn hepuh, HoBanuna Mutposuh, Herocnas JIykuh.

MjecTo opgpxaBama:
bujemuna, ETHO ceno Crannmnhu, 12-15. jyna 2019.

2



24. TOOWIIHE CABJETOBAKE JOKTOPA BETEPUHAPCKE MEJUIIMHE PEIYB/JIUKE CPIICKE (FOCHA Y XEPLIJETOBHUHA) - 2019
24rd Annual Counselling of Doctors of Veterinary Medicine of Republic of Srpska (Bosnia and Hercegovina) - 2019

Patron:
MINISTRY OF AGRICULTURE, FORESTRY AND WATER MANAGEMENT
and
PI Veterinary Institute of Republic of Srpska "Dr. Vaso Butozan*

Organizers:
VETERINARY CHAMBER OF REPUBLIC OF SRPSKA
and
VETERINARY ASSOCIATION OF REPUBLIC OF SRPSKA

Co-organizers:
Faculty of Veterinary medicine University of Belgrade
PI Veterinary Institute of Republic of Srpska "Dr. Vaso Butozan*“
Department of Veterinary Medicine, Faculty of Agriculture,
Universty of Novi Sad

Organizational board:
President: Sasa Boskovi¢
Members: Dragan Knezevi¢, Radmila Cojo, Ljiljana Goji¢, Ljubomir Kalaba,
Drago Sando, Ognjen Vujinovi¢, Mirko Alasa, Velibor Todorovi¢, Ratko Mijatovic,
Igor Cegar, Slavisa Spasojevi¢, Jelena Pavi¢, Perica Burgi¢, Velibor Kesic,
Aleksandar Bradi¢, Mladen Dragicevi¢, Radojica BPekanovi¢, Dragan Mali§, Radan
Tomi¢, Stevan Radi¢, Danijel Kovacevi¢, Branislav Gali¢, Bogoslav Gotovac, Zoran
Damjanac, Niko Miljas, Predrag Novakovic.
Secretariat: Branko Stevanovi¢, Milenko Sari¢, Branko Bjelajac.
Technical Secretary: Tijana Timarac.

Hayunu onbop / Scientific Committee:

President: Drago N. Nedi¢, Chief editor

Members: Rodoljub Trkulja, Vlado Teodorovi¢ (SRB), Zeljko Cvetni¢ (CRO),
Nihad Fejzi¢, Andrej Kirbi§ (SLO), Nektarios Giadinis (GR), Lazo Pendovski
(MK), Janko Ivanov (BG), Predrag Slijepcevi¢ (GB), Milomir Kova¢ (RUS),
Michael Gilsdorf (USA), Koo6sz Attila (HU), Dragan Kasagi¢, Dorde Savi¢, Milivoje
Nadazdin (SRB), Zeljko Sladojevi¢, Vesna Kalaba, Rajko Latinovi¢, Violeta
Santra¢, Goran Para$, Vesna Dordevi¢ (SRB), Marko Cincovi¢ (SRB), SiniSa
Gatari¢, Slaven Grbi¢, Branko Velebit (SRB), Zoran Deri¢, Novalina Mitrovi¢,
Negoslav Luki¢.

Venue:



24. TONWIIHE CABJETOBAKE JOKTOPA BETEPUHAPCKE MEJULIMHE PEIYBJIUKE CPIICKE (FOCHA ¥ XEPLUETOBHWHA) - 2019

24rd Annual Counselling of Doctors of Veterinary Medicine of Republic of Srpska (Bosnia and Hercegovina) - 2019

.......

CAIPXAJ / CONTENT
Crpanuna / Page

IMPEIJIED BETEPUHAPCKO EITMIEMHOJ/IOIIKE CUTYALIUJE Y C21
PEITYB/JIHUIIN CPIICKOJ Y 2018. TOOUHHU :
Iparo Henuh, Onusep CteBanosuh, Jenena Mapuh, Buonera Cantpady,

bojan l'onuh, paran Kacaruh, Cowa Hukonuh, Kpructuna llesuh, Herocnas

JTyxwuh, Oparan Kuexesuh, XKemko CragojeBuh

OVERVIEW OF THE VETERINARY EPIDEMIOLOGICAL SITUATION

IN THE REPUBLIC OF SRPSKA IN 2018

Drago Nedi¢, Oliver Stevanovi¢, Jelena Mari¢, Violeta Santrac¢, Bojan Goli¢,

Dragan Kasagi¢, Sonja Nikoli¢, Kristina Sevi¢, Negoslav Luki¢, Dragan KneZevi¢,

Zeljko Sladojevi¢

...................................................................................

+ EMMM300THOJIOIIKA CUTYALIUJA Y CPBHUJH 2018. TOOUHE : 23
. bobau Bypuh, Jenuua Yzenau, Tatjana JIadyc, Cama Ocrojuh, Anekcanapa :

* Hukonuh, Mupjana Kapamapkosuh, Onusepa Bykennh

+ EPIZOOTIOLOGICAL SITUATION IN SERBIA IN 2018.

. Boban buri¢, Jelica Uzelac, Tatjana Labus, Sasa Ostoji¢, Aleksandra Nikoli¢,

+ Mirjana Karamarkovi¢, Olivera Vukeli¢

: AKTUELNA VETERINARSKO EPIDEMIOLOSKA SITUACIJA U + 25
. CRNOJ GORI U 2018. GODINI :
Dejan Lausevi¢, Suncica Boljevi¢, Mevlida Hrapovi¢

 CURRENT VETERINARY EPIDEMIOLOGICAL SITUATION IN

. MONTENEGRO IN 2018

© Dejan Lausevi¢, Sun¢ica Boljevi¢, Mevlida Hrapovi¢

: BOLESTI KOJE SU MIJENJALE SVIJET 27

. Zeljko Cvetni¢, Darko Majnari¢, Branko Ba¢anek, Jadranka Jurmanovi¢, Jadranka ;
+ Sokolovi¢, Ivica Pavljak, Tomislav Sukali¢, Vesna Jaki Tkalec, Ana Kon¢urat,

: Maja Ki$, Sanja Furmeg

+ DISEASES WHICH CHANGED THE WORLD

: Zeljko Cvetni¢, Darko Majnari¢, Branko Ba¢anek, Jadranka Jurmanovi¢, Jadranka
+ Sokolovi¢, Ivica Pavljak, Tomislav Sukali¢, Vesna Jaki Tkalec, Ana Kon¢urat,

. Maja Ki$, Sanja Furmeg

...................................................................................

: IPUMAPHA 3AIIITHTA IITEHAIH — TUJIEME H YUHHEHHIIE ' 29

+ Mupocnas Bamuunh, Cowa Pagojuunh, Harawa Cresuh, Munosan MunosaHosuh
: PRIMARY PUPPY VACCINATION — DILEMMAS AND FACTS
Miroslav Valci¢, Sonja Radojici¢, Natasa Stevi¢, Milovan Milovanovi¢

.......

. AOPHYKA KYTA CBHIbA — PACTIPOCTPAFEHOCT Y EBPOITH H 31

+ EITM300THOJIOLIKE MJEPE 3A CITIPEYABAIHA TTIOJABE M IIIMPEA
Iparo Henuh, XKemko LiBetHuh, Mupocnas Bamunh, [lparan Kacaruh, Comwa

. Hukonuh, Jenena Mapuh, Onusep Cresanosuh, MBoHa [lanuh, [ejana Kphera,

. Iapxo lecnorosuh, Buonera Canrpady, Xemko Crnagojesuh

: AFRICAN SWINE FEVER - DISTRIBUTION IN EUROPE AND THE

+ EPIZOOTIC MEASURES TO PREVENT THE OCCURRENCE AND SPREAD
: Drago Nedi¢, Zeljko Cvetni¢, Miroslav Val¢i¢, Dragan Kasagi¢, Sonja Nikoli¢,
JelenaMari¢, Oliver Stevanovi¢, Ivona Pani¢, Dejana Krneta, Darko Despotovic,

' Violeta SantraC,Zeljko Sladojevi¢



24. TONWIIHE CABJETOBAKE JOKTOPA BETEPUHAPCKE MEJULIMHE PEIYBJIUKE CPIICKE (FOCHA ¥ XEPLUETOBHWHA) - 2019

24rd Annual Counselling of Doctors of Veterinary Medicine of Republic of Srpska (Bosnia and Hercegovina) - 2019

: AFRICKA SVINJSKA KUGA-KARAKTERISTIKE VIRUSA I ZNACAJ

: BIOSIGURNOSNIH MERA

. Nada Plavsa, Nenad Stojanac, Mira Majki¢, Ognjen Stevancevi¢

: AFRICAN SWINE FEVER -VIRUS CHARACTERISTICS AND THE
 IMPORTANCE OF BIOSAFETY MEASURES

: Nada Plavsa, Ognjen Stevancevi¢, Nenad Stojanac, Mira Majki¢

...... o

8

: MIKOZE I MIKOTOKSIKOZE REPTILA

Lejla Veli¢, Amina Hrkovi¢ Porobija, Toni Eterovi¢, Husein Ohran,
. Benjamin Cengi¢, Dzeno Hadzovi¢, Amel Cutuk

* MYCOSES AND MYCOTOXICOSIS OF REPTILES

. Lejla Veli¢, Amina Hrkovi¢ Porobija, Toni Eterovi¢, Husein Ohran,
: Benjamin Cengi¢, Dzeno Hadzovi¢, Amel Cutuk

+ AHAJTU3A ®PHUHAHCHUJCKE U3BOIJPHBOCTHU H OOPXKHBOCTHU .
. CTPATETHIJE 3A KOHTPOJIY BPYLEJIO3E Y MAJIUX ITPEXXHBAPA Y

MAKEIOOHHJH: BAKIIMHAIIUJA

+ 3opan Aranacos, Pussan Hcmannu

: ANALYSIS OF FINANCIAL FEASIBILITY AND VIABILITY OF THE
STRATEGY FOR CONTROL OF BRUCELLOSIS IN SMALL

+ RUMINANTS IN MACEDONIA: VACCINES UNITES

Zoran Atanasov, Rizvan Ismaili

..........................................................................................

+ DETEKCIJA ANTITIJELA PROTIV CHLAMYDOPHILA ABORTUS

KOD PREZIVARA SA ANAMNEZOM POBACAJA

. Jelena Mari¢, Dejana Krneta

DETECTION OF ANTIBODY ON CHLAMYDOPHILA ABORTUS IN
RUMINANTS WITH AN ANAMNESIS OF ABORTION

: Jelena Mari¢, Dejana Krneta

' '
...... R T T T T T T L L I
'

11

. SVEOBUHVATNA STUDIJA VIRUSA VIRUSNE DIJAREJE GOVEDA U

SLOVENIJI: PRIKUPLJENI PODACI POSLEDNJIH DVADESET
GODINA

i Ivan Toplak, Danijela Rihtari¢, Peter Hostnik, Joze Grom
COMPREHENSIVE STUDY OF BOVINE VIRAL DIARRHEA VIRUS
STRAINS CIRCULATING IN SLOVENIA: DATA COLLECTED OVER
 TWENTY YEARS

+ Ivan Toplak, Danijela Rihtari¢, Peter Hostnik, Joze Grom

...........................................................................................

BBJIB MHO®EKIIWJA Y 3AITATUMA TOBEJA Y PEITYBJIMITU CPIICKOJ

: Iparan Kacaruh, Jenena Mapuh, Onusep CreBanosuh, MBona Cybuh,
. Coma Huxonuh, Japko JecnotoBuh

: BVDV INFECTION IN CATTLE HERDS IN THE REPUBLIC OF SRPSKA

Dragan Kasagi¢, Jelena Mari¢, Oliver Stevanovi¢, Ivona Subi¢, Sonja Nikoli¢,
: Darko Despotovié

: U3PAJIA MOJIEJIA 3A KOHTPOJTY H EPATUKAIIHUJY BOJIECTH

. IINTABOT JESHUKA'Y PEITYB/IMIIW CPBHIHU

: Cnomenka hypuh, CnaBomyb CtaHojeBuh, bpanucnas Bejuosuh, Panucnasa
» Teopoposuh, [lparo Henuh, Hapga Tajouh, Munopan Mupunosuh

: DESIGN OF THE CONTROL AND ERADICATION MODEL BLUE
+ TONGUE DISEASE IN THE REPUBLIC OF SERBIA

L

51



24. TONWIIHE CABJETOBAKE JOKTOPA BETEPUHAPCKE MEJULIMHE PEIYBJIUKE CPIICKE (FOCHA ¥ XEPLUETOBHWHA) - 2019

24rd Annual Counselling of Doctors of Veterinary Medicine of Republic of Srpska (Bosnia and Hercegovina) - 2019

'
"""" r

15

.......

.......

.......

© Spomenka Djuri¢, Slavoljub Stanojevi¢, Branislav Vejnovi¢, Radislava Teodorovi¢, :
. Drago Nedi¢, Nada Tajdi¢, Milorad Mirilovi¢ :

BHUPYC AYJECKHMJEBE BOJIECTH CBUHA 57
: Nparan Porax, Hukonuna HoBakos, Munena Camojnosuh, Casa Jlasuh :
AUJESZKY'S DISEASE OF SWINE

: Dragan Rogan, Nikolina Novakov, Milena Samojlovi¢, Sava Lazi¢

...................................................................................

ITPABUJIHHUK H ITPOTPAM CY3BHJALA U HCKOPEIbHBAHA 59
AYJECKHJEBE BOJIECTH '

: Casa Jla3uh, bodan Bhypuh, Cama Octojuh, Bnagumup [Nonauex, I'ocnasa Jlasuh,

+ Tatjana Jlabyc, [lejan Byrapcku, Ouana Jlymynosuh, Munena Camojnosuh,

: Tamaur ITerpoBuh

+ ARULEBOOK AND PROGRAM ON SUPPRESSION AND

» ERADICATION OF AUJESZKY'S DISEASE

Sava Lazi¢, Boban Duri¢, Sasa Ostoji¢, Vladimir Polacek, Gospava Lazi¢,

: Tatjana Labus, Dejan Bugarski, Diana Lupulovi¢, Milena Samojlovi¢,

+ Tamag Petrovi¢

. BAKITHHA ITPOTHB AYJECKHJEBE BOJIECTH MOPEHUBAK® . 61
: IPOM3BOBAYA BETEPUHAPCKH 3ABOJ] CYBOTHUIIA :

+ Mapxo Kuposcxy, Jbussana ITaymax, Casa Jlasuh

. VACCINE AGAINST AUJESZKY S DISEASE MORBIVAK®

: PRODUCED BY VETERINARY INSTITUTE “SUBOTICA”

Marko Kirovski, Ljiljana Pausak, Sava Lazi¢

....................................................................................

XYMOPAJTHA HMYHOJIOIIIKHX OOTrOBOP CBUHhbA BAKITHHHCA- 63
HHX ITPOTUB AYJECKHJEBE FOJIECTU MOPEUBAK BAKITUHOM

+ Tocnagra Jlasnh, Mapko Kuposcku, Bnagumup Ilonauek, Iejan Byrapcku, Tamaru
[Metposuh, TuaHa JIynynosuh, Munena Camojnosuh, Casa Jlasuh

» HUMORAL IMMUNOLOGICAL RESPONSE IN PIGS VACCINATED
AGAINST AUJESZKY'S DISEASE WITH MORBIVAK VACCINE

. Gospava Lazi¢, Marko Kirovski, Vladimir Polacek, Dejan Bugarski,

Tamas Petrovi¢, Diana Lupulovi¢, Milena Samojlovi¢, Sava Lazi¢

. AYJECKHUJEBA BOJIECT KOJ ITACA H MAYAKA . 65
: T'ocnasa Jlasuh, HoBanuna Mutposuh, Teonop Mapkosuh, [Iparan Jlesnauh, '

. bojan Tonancku, Tamaur ITerposuh, Tuana Jlynynosuh, Munena Camojnosuh,

© Bumana Byphesuh, Bragumup ITonavex, Casa Jlasuh

. AUJESZKY'S DISEASE IN DOGS AND CATS

Gospava Lazi¢, Novalina Mitrovi¢, Teodor Markovi¢, Dragan Levnai¢,

. Bojan Topalski, Tama$ Petrovi¢, Diana Lupulovi¢, Milena Samojlovic,

Biljana burdevi¢, Vladimir Polac¢ek, Sava Lazi¢

HAJBAXXHHUJE BUPYCHE PECITHPATOPHE BOJIECTH KOJI KOFbA 67
: Muxajno Epmeman, MBana JlaBuznos, Muogpar Pagunosuh, 3opana KoBauesuh :
THE MOST IMPORTANT VIRAL RESPIRATORY DISEASES

. IN HORSES

+ Mihajlo Erdeljan, Ivana Davidov, Miodrag Radinovi¢, Zorana Kovacevi¢

KIIMHHYKO-ITAPA3UTOJIOIIKHY KPUTEPHUJYMU 3A TUJATHO- 69

CTHUKY PE3UCTEHILIHIJE U PESUIHNJEHIIHUJE KOJ ITPEXXUBAPA
: Tamapa Unuh, 3opan Kynmuuuh, Japko Jecnorosuh, bojan I'ajuh,
+ HManuua borynosuh, Canga Jumutpujesuh



24. TOOWIIBE CABJETOBAKE JOKTOPA BETEPUHAPCKE MEIWIIUHE PEITYBJIMKE CPIICKE (FOCHA Y XEPILIETOBHHA) - 2019
24rd Annual Counselling of Doctors of Veterinary Medicine of Republic of Srpska (Bosnia and Hercegovina) - 2019

: CLINICAL-PARASITOLOGICAL CRITERIA FOR DIAGNOSIS OF
RESISTANCE AND RESILIENCE IN RUMINANTS

» Tamara Ili¢, Zoran Kulisi¢, Darko Despotovi¢, Bojan Gaji¢, Danica Bogunovi¢,
+ Sanda Dimitrijevi¢

21 | EKOHOMCKA AHAJIU3A BOJIECTHU JKUBOTHUIHA 71
Iparo Henuh, Huxan ®ejsuh, Munopag Mupunosuh, Haga Tajouh, ;
i Cnomenka Bypuh, bpanucnas Bejnosuh
ECONOMIC ANALYSIS OF ANIMAL DISEASES
. Drago Nedi¢, Nihad Fejzi¢, Milorad Mirilovi¢, Nada Tajdi¢, Spomenka Duri¢,
© Branislav Vejnovi¢

22 . EKOHOMCKA EBAJIYALIUJA TTPOT'PAMA 3A EPAIUKALIUTY . 75
: TPUXUHEJIO3E :
+ Mwunopan Mupunosuh, Hana Tajouh, Cnomenxa Bypuh, bpanucnas Bejuosuh,
© Ilparo Hexuh, Bnago Teogoposuh
. ECONOMIC EVALUATION OF THE PROGRAM FOR ERADICATION
: OF TRIHINELLOSIS
+ Milorad Mirilovi¢, Nada Tajdi¢, Spomenka Duri¢, Branislav Vejnovic,
: Drago Nedi¢, Vlado Teodorovié¢

23 : IIPBHU HAJIA3 MOLINEUS PATENS KOl TUCHIA Y CPBUJH + 79
. Uan I1aBnosuh, Cnobonan CraHojeBuh, ITasne 'aBpuiosuh, Onusep CteBaHOBHN, |
+ bpanncnas Kypewymuh, Hemara 3npaskosuh, MBan [lobpocassbesrh '
: FIRST OCCURENCE OF MOLINEUS PATENS CODE IN FOXES
+ IN SERBIA
: Ivan Pavlovi¢, Slobodan Stanojevi¢, Pavle Gavrilovi¢, Oliver Stevanovic,
+ Branislav Kureljusi¢, Nemanja Zdravkovi¢, Ivan Dobrosavljevi¢

24 | KAPJUOPECITHPATOPHE HEMATOJE KOJ KAPHUBOPA Y . 81
» PEITYBJIMIIU CPIICKOJ :

+ Onusep Cresanosuh, [lejan Byjanuh, Musan lobpujesuh, Hrop Tpbojesuh,

. Hesen I'ajuh, Jparo Hepguh, Xemko Cnagojesuh

: CARDIORESPIRATORY NEMATODES IN CARNIVORES IN

. REPUBLIC OF SRPSKA :
' Oliver Stevanovi¢, Dejan Vujani¢, Miljan Dobrijevic, Igor Trbojevi¢, Neven Gajic,
: Drago Nedi¢, Zeljko Sladojevi¢ :

25 . PE3YJITATHU ITAPA3UTOJIOIUKHX ITPEITIEJA ITAPKOBA Y . 83
+ KPYIIIEBITY TOKOM 2017 TOJJUHE :
Jenena Panuesuh, MBan [1aBnosuh
: RESULTS OF PARASITOLOGICAL EXAMINATION OF PARKS IN
KRUSEVAC DURING 2017
+ Jelena Raicevi¢, Ivan Pavlovié¢

: 26 : MMAPA3HUTH BAJIKAHCKE JTUBOKO3E Y PENIYB/IHIIH CPIICKOJ . 85
; + Omusep Cresanopuh, emko Cexymuh :

: PARASITES OF THE BALKAN CHAMOIS IN REPUBLIC OF SRPSKA

. Oliver Stevanovi¢, Zeljko Sekuli¢

'
...... feeeecmsescessssssessscsmssssessssssessssEssssessssssesssssssssessssssessssssoesesesd
'

: 27 : VITALNOST U ODNOSU NA UCESCE PATOGENA U PCELINJOJ . 87
' . ZAJEDNICI I ,DIJAGNOSTICKA POTREBA” :
' Violeta Santrac



24. TONWIIHE CABJETOBAKE JOKTOPA BETEPUHAPCKE MEJULIMHE PEIYBJIUKE CPIICKE (FOCHA ¥ XEPLUETOBHWHA) - 2019

24rd Annual Counselling of Doctors of Veterinary Medicine of Republic of Srpska (Bosnia and Hercegovina) - 2019

......

......

VITALITY VERSUS PATHOGEN LOAD IN THE HIVE AND
: "DIAGNOSTIC NEED"?
' Violeta Santrac¢

Le e e ecccccce;cccccccccce-ss-cecsccee-se----eeeeeeese--eemeeeememmmmmmmaeaaaaaaa feeeeaa s

+ AHTUBAPO3HH E®EKAT JIHTHJYMOBHX COJIH 89
. Ypouw I'maBununh, Hemamwa JoBanosuh, Mapko Pucranuh, bpanucnas Bejuosuh,

+ Jespocuma Cresanosuh, Heserka Anexcuh, 3opan CraHumuposuh

: ANTI-VARROA EFFECT OF LITHIUM SALTS

Uro$ Glavini¢, Nemanja Jovanovi¢, Marko Ristani¢, Branislav Vejnovi¢,

' Jevrosima Stevanovi¢, Nevenka Aleksi¢, Zoran Stanimirovic¢

.....................................................................................

M3PAJIA ITPOI'PAMA H EKOHOMCKA EBAJTYAIIUJA MOJZIEJIA 3A 93
» CMAILbEHE FPOJA HHOEKTA Y ITYEJIUBHUM IPYIITBUMA :

: Bpanucias Bejuosuh, Cnomenka Bypuh, Musnopan Mupunosuh, Hama Tajnuh,

» IOparo Hepuh, Jespocuma CreBanosuh, 3opan Ctanumuposuh

PROGRAM MANAGEMENT AND ECONOMIC EVALUATION OF THE
MODEL FOR REDUCING THE INFECT NUMBER IN HONEY

: BEE COLONIES

Branislav Vejnovi¢, Spomenka Puri¢, Milorad Mirilovi¢, Nada Tajdi¢,

: Drago Nedi¢, Jevrosima Stevanovi¢, Zoran Stanimirovic

: BOJIECTH JECETAPCKUX PUBA Y UHTEH3UBHOJ AKBAKYJITYPH : 97
. Hukonuna Hosaxkos, [lparan PoraH, bojana Bunosuh, Bnagumup Papocassesuh,

+ Henap Crojauar, Mupocnas Ypouresuh, Mupocias hupkosuh

. STURGEON DISEASES IN INTENSIVE AQUACULTURE PRODUCTION

+ Nikolina Novakov, Dragan Rogan, Bojana Vidovi¢, Vladimir Radosavljevic,

' Nenad Stojanac, Miroslav Urosevi¢, Miroslav Cirkovi¢

 AKBAKYJITYPA U BOJIECTH PHBA Y CPBHUJU — JIETHUC/IATUBA Y 101
.+ OOHOCY HA EBPOIICKY YHUJY :
Mupocnas H. Ypowesuh, Huxonuna Hosaxos, Mupocnas himpkosuh,

: Henan Crojanan, JoBan Mupuerta

: THE AQUACULTURE AND FISH DISEASES IN SERBIA —

: LEGISLATION IN RELATION TO THE EUROPEAN UNION

i Miroslav I. Urosevic, Nikolina Novakov, Miroslav Cirkovic, Nenad Stojanac,

+ Jovan Mirceta

.....................................................................................

» HCTOPHUJCKH OCBPT HA ITPOU3BOIBY XPAHE Y CPEUJHU » 103
: Munan JK. Bantwh, Jenena Jawwh, AnToHWja Pajunh, Mapuja Bomkosuh, '

: Jenena hupuh, Pagmuna Mapxosuh, JIparo Heguh

: HISTORICAL REVIEW ON FOOD MANUFACTURING IN SERBIA

: Milan Z. Balti¢, Jelena Janji¢, Antonija Raj¢i¢, Marija Boskovi¢, Jelena Ciri¢,

+ Radmila Markovi¢, Drago Nedi¢

. YERSINIA ENTEROCOLITICA Y JTAHIIY ITPOU3BOJHE MECA CBUIbA : 107
+ Hebhessko KapabGacur, Munowr Apcih, Mupjana Jlumurpujesuh, Iparan Bacuies, ; '
: Hparo Hepuh, Bnano Teogoposuh

. YERSINIA ENTEROCOLITICA IN THE PIG MEAT PRODUCTION

» Nedjeljko Karabasil, Milo$ Arsi¢, Mirjana Dimitrijevi¢, Dragan Vasilev,

+ Drago Nedi¢, Vlado Teodorovi¢

.....................................................................................

: XPAH/bUBA BPEJTHOCT TOI/IOTOM OBPAREHHX ITPOM3BOJIA 109 :
+ O MECA : ;
: Iparan Bacunes, Cunsana Crajkosuh, Mupjana Jumurpujesuh,

+ Hebermxo Kapabacun, Bnaso Teogoposuh
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NUTRITIVE VALUE OF HEAT TREATED MEAT PRODUCTS
. Dragan Vasilev, Silvana Stajkovi¢, Mirjana Dimitrijevi¢, Nedjeljko Karabasil,
+ Vlado Teodorovi¢

[A—— Le e e ecccccce;cccccccccce-ss-cecsccee-se----eeeeeeese--eemeeeememmmmmmmaeaaaaaaa feeeeaa s
h ' '

35 : 300HOTCKA TYBEPKYJIO3A — IIITA HAM JE YHHHUTH? S 111
. Tujana JleguHa, JacHa hHophesuh, Munujana babuh, Cuexxana Bynajuh : '
: ZOONOTIC TUBERCULOSIS — WHAT SHOULD BE DONE?
i Tijana Ledina, Jasna Pordevi¢, Milijana Babi¢, Snezana Bulaji¢

..........................................................................................

36 : MHUOIIATHUJE KOJI GPOJJIEPA C 113
. Antonuja Pajunh, Munuua Jlaynanosuh, Jenena Jawuh, bpanucnas bantuh, ' ;
Cnahan Hemwth, MBana bpankoswuh Jlazuh, Munasn XK. Bantuh
» MYOPATHIES IN BROILER CHICKENS :
© Antonija Raj¢i¢, Milica Laudanovi¢, Jelena Janji¢, Branislav Balti¢, Sladjan Nesic, :

: Ivana Brankovi¢ Lazi¢, Milan Z. Balti¢ .

..........................................................................................

37 : ODREDIVANJE ORGANSKIH KISELINA U AUTOHTONOM C 117
: LIVANJSKOM SIRU POMOCU HPLC METODE : :
Husein Ohran, Amina Hrkovi¢-Porobija, Aida HodZi¢, Mensur Vegara,

» Vinko Batini¢, Lejla Veli¢, Almira Softi¢, Toni Eterovi¢

 DETECTION OF ORGANIC ACIDS IN THE AUTOCHTHONOUS
LIVNO CHEESE BY THE HPLC METHOD

: Husein Ohran, Amina Hrkovi¢-Porobija, Aida Hodzi¢, Mensur Vegara,

. Vinko Batini¢, Lejla Veli¢, Almira Softi¢, Toni Eterovi¢

' '
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'

38 HUCITUTUBAKE CITOCOBHOCTH HU30/IATA PSEUDOMONAS SPP. 119
IOA CTBAPAJY BUOO®PHU/IM '
. Papocnasa Casuh Pamosanosuh, Harama Pajuh Casuh, Una 'ajuh, 3opan [lemuh, |
: Hemama 3npaBkosuh :
» INVESTIGATION OF BIOFILM FORMING ABILITY IN
* PSEUDOMONAS SPP: ISOLATES
+ Radoslava Savi¢ Radovanovi¢, Natasa Raji¢ Savi¢, Ina Gaji¢, Zoran Pesic,
: Nemanja Zdravkovi¢

39 : UTICAJ ZACINSKIH EKSTRAKATA NA RAST BAKTERIJA RODA C 121
. Listeria U MESU I PROIZVODIMA OD MESA : ;
© Nevena Grkovi¢, Nedjeljko Karabasil, Dragan Vasilev, Drago Nedic,

. Vlado Teodorovi¢, Mirjana Dimitrijevi¢

+ EFFECT OF SPICE EXTRACTS ON GROWTH OF Listeria spp. IN
+ MEAT AND MEAT PRODUCT

. Nevena Grkovi¢, Nedjeljko Karabasil, Dragan Vasilev, Drago Nedic,

+ Vlado Teodorovi¢, Mirjana Dimitrijevi¢

40 pH BPEJHOCT U KBAJIUTET MECA CBUIHA + 125 !
. CunBana Crajkosuh, [Iparan Bacunes, Mupjana Jumutpujesuh, ' ;
© Bramo Teomoposuh, Hehemko Kapadacun
. pH VALUE AND PORK QUALITY
. Silvana Stajkovi¢, Dragan Vasilev, Mirjana Dimitrijevi¢, Vlado Teodorovic,

+ Nedeljko Karabasil

| MIKROBIOLOSKA ISPRAVNOST SIROVOG MESA 1Z UVOZA 0127
: ' Suzana Vidakovi¢, Jelena Vrane$evi¢, Slobodan Knezevi¢, Milo$ Peli¢, ' .
+ Zoran Ruzi¢, Marko Paji¢, Dragana Ljubojevic¢ Peli¢
: MICROBIOLOGICAL QUALITY OF IMPORTED RAW MEAT
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Suzana Vidakovi¢, Jelena VraneSevi¢, Slobodan Knezevi¢, Milos Peli¢,
' Zoran Ruzi¢, Marko Paji¢, Dragana Ljubojevi¢ Peli¢
42 : U3IPAIIIbA MAJTUX IIOTOHA PELTUPKY/IALIITMOHHUX CHUCTEMA 3A : 129
: TAJEIbE PUBA ;
: Mupocnas hupkosuh, Hukonnna HoBakos
 CONSTRUCTION OF SMALL CAPACITY RECIRCULATION
: AQUACULTURE SYSTEMS
' Miroslav Cirkovi¢, Nikolina Novakov

...... Lecccceccccecececcece-c-;s-cescececes-ces-s-c;-se;-;e-ce;ss-mes-;s-c;sss;ce=cs=mscs=ssms=ms=loceeans-
' '

43 : 3HAYAJ I[TPOOUIIIEHCH TECTHPAHA (ITT) 3ATIOTBPOY 131
» PE3YJITATA JIABOPATOPHIJCKHUX UCITUTHBAKHA '
+ bopumra MBanuh, Benemup Kagupuh, Hoanuaa Mutposuh, Teonop Mapkosuh
» THE IMPORTANCE OF PROFICIENCY TESTING (PT) FOR
: CONFIRMATION OF RESULTS OF LABORATORY EXAMINATIONS
: Borisa Ivani¢, Velemir Kadiri¢, Novalina Mitrovi¢, Teodor Markovi¢

' '
Flalild Ll it mm e

44 : ANTIBAKTERIJSKO DJELOVANJE PROPOLISA NA ODABRANE ' 133
: PATOGENE ;
. Vesna Kalaba, Bojan Goli¢, Tanja Ili¢, Dragana Kalaba, Nina Zrni¢
: TESTING ANTIBACTERIAL PROPERTIES OF PROPOLIS
+ Vesna Kalaba, Bojan Goli¢, Tanja Ili¢, Dragana Kalaba, Nina Zrni¢

...........................................................................................

45 . CAIOPXXAJ ITPOTEMHA U KOJIATEHA Y KOBACHIIAMA C » 135
TPXXHILTA PEITYB/ITUKE CPIICKE :
bumana I[Nehanan, Jenena Aununh, Munujana 'onuh, PagoBan Jedrennh
: THE CONTENT OF PROTEINS AND COLLAGEN IN SAUSAGES
FROM THE REPUBLIC OF SRPSKA MARKET
. Biljana Pecanac , Jelena Anici¢, Milijana Goli¢, Radovan Jeftenic¢

..........................................................................................

46 SADRZAJ TOKSICNIH METALA I ELEMENATA U MESU I MESNIM 139
» PROIZVODIMA :
© Nina Bilandzi¢, Marija Sedak, Bruno Calopek, Maja Dokic¢
» TOXIC METALS AND ELEMENTS CONTENTS IN MEAT AND MEAT
: PRODUCTS
Nina Bilandzi¢, Marija Sedak, Bruno Calopek, Maja boki¢

. 47 . KONTROLA AFLATOKSINA M1 U SIROVOM KRAVLJEM MLUUEKU : 141 :
: Nina Bilandzi¢, Ivana Varenina, Bozica Solomun Kolanovi¢, Durdica Bozi¢ : .
: Luburi¢, Ines Varga, Luka Cvetni¢, Zeljko Cvetni¢
 CONTROL OF AFLATOXIN M1 IN RAW COW MILK
. Nina Bilandzi¢, Ivana Varenina, Bozica Solomun Kolanovi¢, Durdica BoZzi¢
: Luburi¢, Ines Varga, Luka Cvetni¢, Zeljko Cvetni¢

'
...... oo P
d

. 48 . KVALITETA BUNARSKIH VODA NA POLJOPRIVREDNIM 143
: . GOSPODARSTVIMA SJEVERNOZAPADNE HRVATSKE : :
: Marija Denzi¢ Lugomer, Damir Pavlicek
. WATER QUALITY ON FAMILY FARMS IN NORTHWEST CROATIA
: Marija Denzi¢ Lugomer, Damir Pavlicek

...... o P
b d

49 ZDRAVSTVENA ISPRAVNOST VODE ZA NAPAJANJE ZIVOTINJA NA 145
' : POLJOPRIVREDNIM GOSPODARSTVIMA SJEVEROZAPADNE : '
HRVATSKE
: Vesna Jaki Tkalec, Sanja Furmeg, Maja Ki$, Jadranka Sokolovi¢
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 THE HEALTH SAFETY OF DRINKING WATER FOR ANIMALS ON
: FARMS IN THE NORTHWEST CROATIA
. Vesna Jaki Tkalec, Sanja Furmeg, Maja Ki$, Jadranka Sokolovi¢

fecans Lecuceuucsucsuesnauanceancansoansaunscansncancentea s oI s eEnoennsoennannannannaa e neceaa
v

50 E®EKAT MAPUHHUPAIbA U ITAKOBAA Y BAKYYM HA 147
» CEH30PCKE KAPAKTEPHUCTHKE ITUJIERUX ®HUJIETA .
Munuua I'mumnh, Mapuja bourkosuh, JacHa Hophesuh, Jenena Jawuh,

» Harama I'mamounuja, Tatjana bantuh, Munasn XK. bantuh :
EFFECT OF MARINATING AND VACUUM PACKAGING ON SENSORY
» PROPERTIES OF CHICKEN BREAST FILLETS :
Milica Glisi¢, Marija Boskovi¢, Jasna Dordevi¢, Jelena Janji¢, Natasa Glamoclija,

: Tatjana Balti¢, Milan Z. Balti¢

51 : YTHUIIAJ U350PA XPAHUBA HA JIMITUOHE UHIEKCE MECA U . 151 .
: MACHOT TKHBA CBUFA 5 ;
. Jenena Jawuh, Munuua Jlaynanosuh, Pagmuna Mapkosuh, bpanucnas M. bantuh, .
Jenena hiupuh, Munka [Tonosuh, Munaun bantuh :
THE INFLUENCE OF FOOD SELECTION ON LIPID INDICES OF
. PORK MEAT AND FAT TISSUE
Jelena Janji¢, Milica Laudanovi¢, Radmila Markovi¢, Branislav M. Balti¢,
: Jelena Ciri¢, Milka Popovi¢, Milan Balti¢

52 ANTIBAKTERIJSKA AKTIVNOST CINAMALDEHIDA, KARVAKROLA, 155
P-CIMENA I ETARSKOG ULJA ORIGANA NA STAPHYLOCOCCUS ' :
AUREUS I ESCHERICHIA COLI
' MarijavBoékovic’, Nemanja Zdravkovi¢, Milica Glisi¢, Milijana Babi¢,
 Milan Z. Balti¢
ANTIMICROBIAL ACTIVITY OF CINAMALDEHYDE, CARVACROL,

P- CYMENE AND OREGANO (ORIGANUM VULGARE)
» ESSENTIAL OIL AGAINST STAPHYLOCOCCUS AUREUS AND
: ESCHERICHIA COLI
MarijavBoékovic', Nemanja Zdravkovi¢, Milica Glisi¢, Milijana Babi¢,
: Milan Z. Balti¢
53 EKCTPALEJIYJIAPHE BE3HUKYJIE Y CEMEHOJ ITJIASMHA 157
. Muoppar Jlazapesuh, Anexcannap Munosanosuh, Tomucnas bapHa : :
+ EXTRACELLULAR VESICLES IN SEMINAL PLASMA
+ Miodrag Lazarevi¢, Aleksandar Milovanovi¢, Tomislav Barna

' 54 + KOHIUEHTPAILIMJA HMYHOIJIOBYJIHHA I' Y KOJIOCTPYMY 159
: . KPMAYA I[TOPEKJIOM O ITPEAKBUX OOHOCHO 3AO0BUX : ;

: MAMAPHHUX KOMITJIEKCA

+ Wemko Cnapojesuh, Mapko Kuposcku, HBan Byjanauy, Panuuwa ITponanosuh,

: Hanujena Kuposcku

+ IMMUNOGLOBULIN G IN SOW COLOSTRUM FROM ANTERIOR

» AND POSTERIOR MAMMARY GLANDS

Zeljko Sladojevi¢, Marko Kirovski, IvanVujanac, RadiSa Prodanovi¢,

: Danijela Kirovski

..........................................................................................

: 55 : MHCYJIMHCKA CEH3UTHUBHOCT Y PE3UCTEHLIMJA Y 3ACYILEY : 163
: + U PAHOJ JIAKTAITHJH KOJI KPABA IIOBERAHE TEJIECHE ; :
. KOHITHITHJE
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: Maja Jomenosuh-Mapunkosuh, Mapko Lluniosuh, bpanucnasa benuh,

+ Papojuna Hoxosuh

» INSULIN SENSITIVITY AND RESISTANCE DURING DRY PERIOD

: AND EARLY LACTATION IN COWS WITH HIGH BODY CONDITION
 SCORE

. Maja Dosenovi¢-Marinkovi¢, Marko R. Cincovi¢, Branislava Beli¢,

+ Radojica Dokovi¢

..........................................................................................

58

' YIIOPEOHO UCITUTUBAKE ITPEITAPATA SYNCROPART® U

+ FOLLIGON® Y CHHXPOHH3AIIHJH ILE DE FRANCE HJHJBE)KHHA
: TIPUJIHKOM JIATIAPOCKOIICKOT WJIH HEPBHKAJTHOT

» BEIIITAYKOI OCEMEIbABAKBA :
Anexcannap Munosanosuh, Munour OrwanoBuh, Jenena Anuh, Tomucnas bapHa,
: Mwuoppar Jlazapesuh, Heena MakcumoBuh '
: COMPARATIVE INVESTIGATION OF SYNCHROPART® AND
 FOLLIGON® IN SYNCHRONIZATION OF ILE DE FRANCE EWE
+ HOGGET PRIOR TO LAPAROSCOPIC OR CERVICAL ARTIFICIAL
» INSEMINATION

Aleksandar Milovanovi¢, Milo§ Ognjanovi¢, Jelena Api¢, Tomislav Barna,

. Miodrag Lazarevi¢, Nevena Maksimovi¢

. A2A2 MJIEKO - YTBPRHUBAIE THIIA g-KA3EMHCKOT TEHA
! KOJI TOBEJIA

Mapxo Pucranuh, Ypouw I'maBunuh, Munan Maneruh, Munas Pajkosuh,

: HWrop Kpwauh, Hesenxa Anexcuh, 3opan Cranumuposuh

+ A2A2 MILK - DETERMINATION OF g-CASEIN GENE IN CATTLE
: Marko Ristani¢, Uro$ Glavini¢, Milan Maleti¢, Milan Rajkovi¢, Igor Krnjaic,
 Nevenka Aleksi¢, Zoran Stanimirovi¢

' '
..... R T T T T T T L L I
'

BAJIMJAITUJA YIIOTPEBE UMYHO®/JIYOPECHEHTHE METOJIE 3A
» OOPEBUBAKBE KOHHEHTPAIITUJE HHCY/JITUHA 'Y KPBU TOBEJA
Mapko P. IIunnosuh, bpanucnasa benuh, MBana Jlakuh

VALIDATION OF IMMUNOFLUORESCENCE METHOD FOR

» DETECTION OF INSULIN IN BOVINE BLOOD

+ Marko R. Cincovi¢, Branislava Beli¢, Ivana Laki¢

 MTHTPAUHIUBUTYAJTHO BAPUPAIHE XEMATOJIOIIKHX

: IAPAMETAPA KOJJ MJIEYHHHUX KPABA

© Bama Kosauesuh, bpanucnasa benwh, Mapko P. Iluniosuh, Meana Jlakuh
. INTRAINDIVIDUAL VARIATION OF HEMATOLOGICAL

. PARAMETERS IN DAIRY COWS

: Vanja Kovacevi¢, Branislava Beli¢, Marko R. Cincovi¢, Ivana Laki¢

: BHOXEMHUJCKH ITAPAMETPH Y KPBHU CTAPUJUX ITACA

 PA3JIMYHUTOI3OPABCTBEHOI CTATYCA

. Canpgpa Huxonuh, Mapko P. Llunuosuh, bpanucnasa benuh, MBana Jlakuh
: BIOCHEMICAL PARAMETERS OF BLOOD IN OLD DOG WITH

: DIFFERENT HEALTH STATUS

Sandra Nikoli¢, Marko R. Cincovi¢, Branislava Beli¢, Ivana Laki¢

.......
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3OPABCTBEHOI CTATYCA

bpanucnasa benuh, Mapxo P. Llunuosuh, Cannpa Hukonuh, WBana Jlakuh
: COMPLET BLOOD COUNT OF BLOOD IN OLD DOG WITH
. DIFFERENT HEALTH STATUS

' Branislava Beli¢, Marko R. Cincovi¢, Sandra Nikoli¢, Ivana Lakié¢

...................................................................................

» VREDNOSTI THI INDEKSA DOBIJENIH NA OSNOVU PODATAKA

HIDROMETEOROLOSKOG ZAVODA I NJIHOV UTICAJ NA
TOPLOTNO OPTERECENJE KRAVA NA FARMI

: Mira Majki¢, Marko R. Cincovi¢, Branislava Beli¢, Ivana Laki¢, Nada Plavsa
VALUES OF THI INDEX BASED ON THE DATA OF REPUBLIC
HYDROMETEOROLOGICAL INSTITUTE SERBIA AND IMPACT

: ON THE THERMAL CONFORT COWS

Mira Majki¢, Marko R. Cincovi¢, Branislava Beli¢, Ivana Laki¢, Nada Plavsa

YTHULAJ TEJIECHE KOHOUIINJE JYHHIIA HA KOHUEHTPAITUJY

I'TYKO3E, BETA XUOJPOKCHUBYTHUPATA U AKTUBHOCT
TJIYTATHOH ITEPOKCHIA3E

. Anexcangap Hukuuh, Joana Jeumenuna, Onvsepa Bamuuh,

+ Csernana MunaHosuh

» EFFECT OF HEIFER BODY CONDITION ON GLUCOSE AND BETA-
HYDROXIBUTIRATE CONCENTRATIONS AND GLUTATHIONE
PEROXIDASE ACTIVITY

. Aleksandar Niksi¢, Jovana Je¢menica, Olivera Valc¢i¢, Svetlana Milanovi¢

+ JETPA'Y CJIETIOT KYYETA (SPALAX LEUCODON)

: MBana Hemwnh, Munom bnarojesuh, Munena hophesuh, [Jparo Henuh, Mapuja
© 3npaskoBuh, bopucias Tomkosuh
. THE LIVER IN THE MOLE RAT

Ivana NeSi¢, Milo$ Blagojevi¢, Milena Dordevi¢, Drago Nedi¢, Marija Zdravkovic,

. Borislav Toskovic¢

: YTHUIIAJ IYHEHOCTH CEPYMCKOT BAKYTAJHEPA HA HACTAHAK
 XEMOJIH3E Y30PAKA KPBHU ITOPEKJIOM O MIIEYHHUX KPABA

: HNanujen Kosauesuh, Mapko P. llunijosuh, bpanucnasa benuh, MBana Jlakuh

. EFFECT OF SERUM VACUTAINER FILLING ON THE OCCURRENCE OF : :
. HEMOLYSIS OF BLOOD SAMPLES ORIGINATING FROM DAIRY COWS

Danijel Kovacevi¢, Marko R. Cincovi¢, Branislava Beli¢, Ivana Laki¢

...........................................................................................

OHUJATHOCTHKA PEITPOOYKTHUBHHUX IIOPEMERAJA MJIEYUHHX

: KPABA YIIOTPEBOM YJITPA3BYKA

Tonu JoeHcky, bpanko Aranacos, Bnagumup [letkos, Jlaso [lennoscku, Mapko
: Camapuyja, Jypaj I'pusem, becup Jamapu, bopuc CrojaHoB

: DIAGNOSIS OF THE REPRODUCTIVE DISORDERS IN DAIRY COWS BY
» ULTRASOUND

Toni Dovenski, Branko Atanasov, Vladimir Petkov, Lazo Pendovski,
. Marko Samardzija, JurajGrizelj, Besir Jasari, Boris Stojanov

* VALIDACIJA TESTA FLUORESCENTNE POLARIZACIJE (FPA) NA
: PROGESTERON U MLEKU, KAO POTENCIJALNOG TESTA

PRILAGOPENOG PRIMENI NA TERENU U CILJU POBOLJSANJA
: REPRODUKCIJE NA FARMAMA MLECNIH KRAVA

. KPBHA CJIMKA KOl CTAPHJHUX ITACA PA3/THYHUTOI
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¢ Miladin Kostovi¢, Adam Suluburi¢, Milovan Stojanovi¢
+ VALIDATION OF PROGESTERONE FLUORESCENCE POLARIZATION
» ASSAY (FPA) IN MILK AS A POTENTIAL COW-SIDE TEST IN

: IMPROVING THE REPRODUCTIVE PERFORMANCE ON DAIRY FARMS

. Miladin Kostovic, Adam Suluburic, Milovan Stojanovic

JIAITAPACKOIICKH TPETMAH ODHCIIOKAITUJE CHUPHIITA HA

. JIEBO KOJ KPABA "ONE STEP” METOIOM
© Cperen Hemuh, Usan Byjanau, Panuma Iponanosuh, Ceeta Apcuh,
. Josan BojkoBscku, Jbybomup Josanosuh, [Janujena Kuposcku

+ LAPAROSCOPIC TREATMENT OF LEFT ABOMASAL DISPLACEMENT

In COWS WITH “ONE STEP” METHOD
: Sreten Nedi¢, IvanVujanac, Radi$a Prodanovi¢, Sveta Arsi¢, Jovan Bojkovski,
. Ljubomir Jovanovi¢, Danijela Kirovski

© YJIOTA BETEPUHAPA Y OJIP)KMBOJ CTOYAPCKOJ ITPOU3BOIHH

'Y MJIEHHOM T'OBEJAPCTBY JTAHAC

. bojan bnonn

+ THE ROLE OF VETERINARS IN SUSTAINABLE STORAGE
. PRODUCTION IN MILK BREEDING TODAY

Bojan Blond

'
[A—— Le e e ceccccce;ccccccccc;e-c-c-ce--ccee-se----eeeeeeese--eemeeeemem-mmmmmaaaaaaaaa [T
y V

70

INMPETJIEN UCTPAXXHUBAIHA ITIOFAYAJA OBALIA H KO3A

* Y3POKOBAHHUX CA E.COLI

Nektarios D. Giadinis, Evanthia J. Petridou, George Filioussis, Harilaos Karatzias

. A RETROSPECTIVE STUDY OF ABORTIONS CAUSED BY E. COLI
: IN SHEEP AND GOAT HERDS

Nektarios D. Giadinis, Evanthia J. Petridou, George Filioussis, Harilaos Karatzias

...... g
'

71

© YIIOPEITHO UCITUTHUBAKE PA3JIMYUTHX TEPAITUICKHUX

ITPOTOKOJIA 3AOCTAJIE ITOCTE/bHUIIE HA PEITPOOYKTHBHE

. IAPAMETPE BUCOKO M/IEYHHUX KPABA

Munan Manetruh, ®unun Cnacojesuh, Enun Xamsuh

COMPARATIVE STUDY OF DIFFERENT THERAPEUTIC APPROACH
: OF RETAINED PLACENTA ON REPRODUCTIVE PARAMETERS OF
HIGHER MILK COWS

. Milan Maleti¢, Filip Spasojevi¢, Edin Hamzi¢

' '
------ P i e L ]
'

72

: IATOAHATOMCKE ITPOMEHE KOJI THEYMOHHJA TEJIATH

+ WBaHa JaBunoB, Muonpar Pagunosuh, Muxajno Eppeman, Hophe ITaBuuesuh,
* 3opana Kopauesnh, Aunamapua ['andu, Hsana Jlakuh

RINGWORM FINDINGS IN BEEF CATTLE

: Ivana Davidov, Miodrag Radinovi¢, Mihajlo Erdeljan, Dorde Pavicevi¢,
Zorana Kovacevi¢, Annamaria Galfi, Ivana Laki¢

YTHUIAJ TOIUIOTHOTI CTPECA HA METABOJIMYKY AJAIITALINIY

KPABA Y PA3JIMUYUTUM ®A3AMA JIAKTAIIUJE

JosaHn CraHojeBuh, Muogpar Pagunosuh, Mapko P. Llunnosuh,

: Bpanucnasa benmuh

THE EFFECT OF HEAT STRESS ON THE METABOLIC ADAPTATION
» OF COWS IN DIFFERENT STAGES OF LACTATION

Jovan Stanojevi¢, Miodrag Radinovi¢, Marko R. Cincovi¢, Branislava Beli¢
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.......

.......

' NAJCESCI ZDRAVSTVENI PROBLEMI NA KOMERCIJALNIM v 211
: FARMAMA SVINJA :

. Jovan Bojkovski, Jasna Prodanov-Radulovi¢, Milica Zivkov-Balog, Radisa

© Prodanovi¢, Ivan Vujanac, Sreten Nedi¢, Sveta Arsi¢, Branko Angjelovski,

i Renata Reli¢ '
 THE MOST COMMON ANIMAL HEALTH PROBLEMS ON COMERCIAL

. PIG FARMS '
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Kparak cagpixaj

BeTepuHapcko enugeMHuOsOIIKA CUTAayluja MpeNCTaB/ba Mpersel I0jaB/bUBamba
3apa3Hux Dosiecty Ha ozxpeheHoM moapyyjy U y onpeheHo Bpujeme. [TpunagHuuu
MeJULUHCKEe W BeTEPUHAPCKO MeOuIMHCKe mpodecuje DPUHY O 3IpaBiby JbyOH
OHOCHO ’MBOTHMHA. WMajyhu y Bumy ma je orpoman Opoj 3apasHux donectu
300HO3HOI KapakTepa oOHzAa Tpeda J[da gjenyjy jeOUHCTBEHO Uy J100poj
KOOpJHUHALUjH C TOCeDHUM aKLIEHTOM fia To Oyie y KOHLIENTY je[JUHCTBEHOT 3/IpaBiba
"One Health”. Op BeTepunapcke ciayxbe ce mocedHO o4YeKyje aKTUBHO yueuthe y
KOHTPOJIM T10jaBe U LINpema 300H03a y foMahoj momynauujy »KUBOTUA, AU U TIPU
YBO3y JKHBOTHIA W NMPOU3BOJA XKUBOTHUICKOI MOpHjexna. Beoma je 3Ha4ajHO
DIOHOLIEHE TOJULIKEr MjaHa 3a INpedy3uMame Mjepa cIopedyaBame I0jaBe U
cy30ujama 3apa3sHux DOJIeCTH jep ce Ha Taj HauuH onpelyjy Mjepe aKTUBHOT M
NIaCUBHOT HaJ30pa Haf MOjefUHUM 3apa3Hum donectuma. Tokom 2018. rogune y
Penybnuuu Cprckoj cy ytephene cnenehe donmectu: Bpyuenosa oBaua M Kosa
peructpoBasa je y 138 ciyvajeBa (cepono3uTUBHMX) Ha 28 xapuiuta (oBue y 120
ciyyajeBa 'y 22 oxapumrta u 18 ko3a y 6 pgBopumTa). bpyuenosa rosena
perucTpoBasa je Ha 15 umama ca 23 ciyvaja. bpynenosa je yrephena u kop naca y
YETUPH [IBOPHUILITA Ca 110 jeJHUM CiIy4ajeM. bosect miasor je3uka je yrephena Ha 35
nmamwa ca 114 cioydajeBa (rosema 26/36, oBue 9/78). VHdexkTuBHa aHemuja
konurtapa je yrephena Ha 10 noxanutera ca 11 ciyvajeBa. Jlemrocnuposa je
MpUjaB/beHa Ha TET KapulliTa ca YKyNmHO 5 ciayvajeBa (3 roeena u M0 jefHa OBLA U
ko3a). [lapaTybepkysnosa je perucTpoBaHa KOJ rosefia y 3 »KapHuIlTa ca M0 jeJHUM
cnyvajeM. TpuxuHenosa je yTBpheHa Ha 26 jKapullTa ca MO jeAHUM Cly4ajem
(momahe cBume-5, nusibe ceume-20, measjen-1). Xnamupguduna adopryc yrepheHa
je y 16 pBopumra y 18 cnyuajeBa (rosema 14/14, osue 2/4). Knoctpupujym
nep@puHreHc je yTBpheH Koz oBala y [Ba JBOPHULITA Ca MO jeIHUM ciydajem. Kjy
rpo3HULA je mpHjasbeHa y 12 aBopuiuta ca 43 ciydaja (oBue 7/37, ko3e %, rosesa
2/2). CanmoHeno3a xx1uBrHe je yTBpheHa Ha nBuje papme ca ykynHo 7400 jeguHKu.
Jleyko3a xuBHHE je yTBpheHa y jeZHOM OBOPHUIITY ca TpU ciaydaja. bonectu muena
perucTpoBase Cy Ha 57 )apHiuTa kog 347 MUenuBUX OpyLITaBa (aMeprudKa TPyJIex
nuenumer nerna 50/334, Hozemo3a 6/12, Bapoo3sa 1/1).

Kpyyne pujeun: 3apasHe Oo/lecTH I)KMBOTHHA, 300HO3€, BETEPHHApCKa
enugemuosnoryja, Pemybdnuka Cpncka
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OVERVIEW OF THE VETERINARY EPIDEMIOLOGICAL SITUATION
IN THE REPUBLIC OF SRPSKA IN 2018

Drago Nedi¢™, Oliver Stevanovi¢’, Jelena Maric”, Violeta Santra¢’, Bojan Goli¢’,
Dragan Kasagic”, Sonja Nikoli¢”, Kristina Sevi¢’, Negoslav Lukic”,
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3 Ministry of Agriculture, Forestry and Water Economy of Republic of Srpska,
*Corresponding Author: Dr. Drago N. Nedi¢, Professor Full; e-mail: drago.nedic@gmail.com

Abstract

Veterinary epidemiological situation is an overview of the occurrence of
infectious diseases in a particular area and at a specific time. Members of the
medical and veterinary medical profession take care of the health of people or
animals. Bearing in mind that a huge number of infectious diseases of zoonotic
character they should act in unison and in good coordination with a special
emphasis that it should be in the concept of unique health "One Health". The
veterinary service is particularly expected to actively participate in the control of
the occurrence and spread of zoonoses in the domestic animal population, as well
as in the import of animals and products of animal origin. It is very important to
adopt an annual plan to take measures to prevent the occurrence and to suppress
contagious diseases as it determines the measures of active and passive
surveillance of certain infectious deseases. In 2018, the following diseases were
identified in Republika Srpska: Brucellosis in sheep and goats was registered in
138 cases (seropositive) in 28 outbreaks (sheep in 120 cases in 22 outbreaks and
18 goats in 6 outbreaks). Bovine brucellosis is registered in 15 farms with 23 cases.
Brucellosis is also found in dogs in four outbreaks with one case. Bluetongue
disease was detected in 35 farms with 114 cases (cattle 26/36, sheep 9/78). Equine
infectious anemia was identifies in 10 locations with 11 cases. Leptospirosis was
reported in five outbreaks with a total of 5 cases (3 of cattle and one sheep and
goat). Paratuberculosis was registered in cattle in 3 outbreaks with one case.
Trichinellosis was identified in 26 outbreaks with one case (domestic pigs-5, wild
boars-20, bear-1). Chlamydophila abortus was found in 16 outbreaks with 18
cases (cattle 14/14, sheep 2/4). Clostridium perfringens was identified in sheep in
two outbreaks with one case. The Q-fever was reported in 12 outbreaks with 43
cases (sheep 7/37, goat 3/4, cattle 2/2). Salmonellosis poultry was detected in two
farms with a total of 7400 individuals. Avian leukosis was found in one outbreaks
with three cases. Bee diseases were recorded in 57 outbreaks in 347 bee society's
(American foulbrood 50/334, Nozemosis 6/12, Varoosis 1/1).

Keywords: infectious animal diseases, zoonoses, veterinary epidemiology,
Republika Srpska
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Kparak cagpixaj

Enusootrnonomka curyauuja y Pemydnuum Cpduju je y 2018. ronuHu Ouna
cTaduiHa TMPBEHCTBEHO 3axBabyjyhu cmpoBohewy BaKUMHALMje MTPOTUB
HonynapHor gepmatutuca (HJ) u bonectu ruiasor jesuka (BI1J) anu u ciposohewy
NPEBEHTUBHUX Mepa paiu 3alITUTE Of mojaBe adpuuke Kyre csuma (AKC).
Bakumnnauujom npotuB HJI u BIIJ je odyxsahena uenokynHa mnomynanuja
IIPHjEMYHUBUX KUBOTHUHA LITO je OMOryhuao fodap UMyHH CTaTyC IPOTHUB OBHX
DOJIecT ajiv je U enu300TUONOLIKA CUTyalldja y PETHOHY 3HATHO MOBOJbHH]jA HETO
NPETXOOHUX FOAWHA. YKYIIHO je MPOTUB HOAYJIapHOI JepMaTUTHCA BaKLIMHUCAHO
772.695 roBesia a MPOTHUB DOJIECTH TJIABOT je3rKka je BaKIIMHUCAHO/DyCTepr30BaHO
253.446 rosena u 416.748 oBaua a peBakIMHHUCAHO 266.142 rosema u 792.451.
oBala

HaanocT, enu3o0THONOIIKA CHUTyaldja y pernoHy nosogom AKC je Beoma
HEIOBOJbHA jep je TM0jaBa HOBUX JKapULITa OBE DOJECTH y CyCEeIHUM 3emMibama
(Pymynuja, Mahapcka v byrapcka) o3duspHa npetwa 3a nojasy AKC u y Cpouju. Y
TOM CMHUCIY je YnpaBa 3a BeTepHUHy Ipeny3esia HU3 NPEBEHTHMBHUX Mepa U
aKTHBHOCTH.

becnuno je yrepheno kox 1 gusme xusotume y 2018. ronvnu a HactaBak OPBJI
VMMa OTPOMaH 3Hayaj y UICKOPEHHUBaY OBE DOJIECTH.

[ToBo/pHA cHUTyallWja youaBa ce Kajia je y muTawy Opyuenosa ropeaa (2 »apuiura, 2
obonene XUBOTUIE), TyOepysno3a rosena (8 »kapuiura, 17 odosienux rosema),
€H300TCKa J1eyKo3a rosega (13 »kapuiurta, 30 odonenux xxruBotumwa), Kjy rposuuna
(8 xapuura, 20 odonenux roeena), TpUXHUHeno3a (66 xkapuwta, 73 obonenux
ceuma). Huje Odwio 3HauajHMje TOjaBe INOjeNUHMX 300HO3a, a Capajma ca
enuIeMHUOJIOIKOM CITY»KO0M je modpa.

C 063upoM, Ha aKkTye/lHy enU300THONIOUIKY CUTyaluujy Ha bankaHy U 3empama y
OKpYKEBY, a/lu U y Lesn0j EBpony, ocToju cTayiHa ONACHOCT Of T0jaB/bHUBama
DonecTH koje cy ce Beh nmojaspuBasie Ha TepuTopHju Penydnuke Cpduje, kao mto cy
CJIMHAaBKa U war, tbykacti dosecT, NTHYjU TPUI aJTU U TI0jaBa APYTHUX DOJIECTH KOje
Cy IOCIejie Ha €BPONCKH KOHTHMHEHT (adphuka Kyra CBUIA, DOTHHE MaIuX
MpexuBapa), WTo noBehaBa 3Hayaj CTAJHOT jayawa KamnaluTeTa BETEPUHAPCKE
cnyxde y 3eM/bM M yHanpehewy capanme ca mpousBohaurma, WHIOYCTPUjOM H
IPYTUM HaZJIEKHUM CITyKDama, YK/bY4dyjyhu 34paBCcTBEHY CIYyXOy.

KibyyHe peud: emM300THONOMIKA CUTyaldja, BaKUWHALUWja, HOAYyJIapHU
TIepMaTUTHC, DOJIECT JIaBOT je3uKa, a)pruuKa Kyra CBUba, 300HO3€
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Summary

The epidemiological situation in the Republic of Serbia was stable in 2018.
primarily due to the implementation of vaccination against Lumpy skin disease
(LSD) and Blue-tongue disease (BTD), but also baceuse of the implementation of
preventive measures to protect against the occurrence of African swine fever
(ASF). Vaccination against LSD and BTD covers the entire population of
susceptible animals, which has allowed a good immune status against these
diseases, but the epizootiological situation in the region is considerably more
favorable than in previous years. A total of 772,695 cattle were vaccinated against
nodular dermatitis, and 253,446 cattle and 416,748 sheep were vaccinated /
bustered, and 266,142 cattleand 792,451 revaccinated sheep

Unfortunately, the epidemiological situation of the ASF is very unfavorable
because the emergence of new outbreaks of the disease in neighboring countries
(Romania, Hungary and Bulgaria) is a serious threat to the onset of ASF in our
country. In this regard, the Veterinary Directorate undertook a number of
preventive measures and activities.

Rabies was found in 1 wild animal in 2018 and the continuation of ORV has a huge
importance in the eradication of this disease.

The favorable situation is observed when it comes to bovine brucellosis (2
outbreaks, 2 diseased animals), tuberculosis of cattle (8 outbreaks, 17 diseased
cattle), enzootic leucosis of cattle (13 outbreaks, 30 diseased animals), Q fever (8
outbreaks, 20 diseased cattle), trichinellosis (66 outbreaks, 73 diseased cattle).
There was no significant occurrence of certain zoonoses, and cooperation with the
epidemiological service is good.

Considering the current epidemiological situation in the Balkans and the
surrounding countries, but also throughout Europe, there is a constant risk of the
occurrence of diseases already occurring in the territory of the Republic of Serbia,
such as foot-and-mouth disease, Newcastle disease, avian flu, but also the
occurrence of some exotic diseases that entered the European continent (African
swine fever, pest of small ruminants), which increases the importance of
continuously strengthening the capacity of the veterinary service in the country
and enhancing cooperation with manufacturers, industry and other competent
services, include and the health service.

Keywords: epizootiological situation, vaccination, lumpy skin disease, blue
tongue disease, African swine fever, zoonosis
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AKTUELNA VETERINARSKO EPIDEMIOLOSKA SITUACIJA
U CRNOJ GORI U 2018. GODINI

Dejan Lausevi¢™, Suncica Boljevi¢’, Mevlida Hrapovi¢’

1 Specijalisticka veterinarska laboratorija, Podgorica, Crna Gora
2 Uprava za bezbjednost hrane, veterinu i fitosanitarne poslove, Podgorica, Crna Gora
* Korespodentni autor: dejanlausevic@t-com.me

Kratak sadrzaj

Veterinarska sluzba Crne Gore redovno sprovodi aktivnosti u cilju kontrole i
ocuvanja epizootioloske situacije u zemlji. Koordinisanim akcijama Uprave za
bezbjednost hrane, veterinu i fitosanitarne poslove, terenske veterinarske sluzbe,
veterinarske inspekcije i Specijalisticke veterinarske laboratorije, realizuju se
programi zdravstvene zastite zivotinja koji ukljuc¢uju i sprovodenje redovnih
aktivnih i pasivnih nadzora zaraznih bolesti Zivotinja i zoonoza, kao i
preduzimanje pravovremenih i adekvatnih mjera reagovanja.

Veterinarsko epidemiolo$ka situacija u Crnoj Gori tokom 2018. godine bila je na
slitcnom, zadovoljavaju¢em, nivou kao i godinu ranije, ali i mnogo povoljnija u
odnosu na dvije godine ranije. Ovo je posljedica uspjeSno sprovedene i djelotvorne
vakcinacije goveda protiv bolesti kvrgave koze u periodu 2016. - 2018. godina, kao
i uspjesSno sprovedene vakcinacije goveda i ovaca protiv bolesti plavi jezik u
periodu 2017. - 2018. godina. Ove sprovedene mjere vakcinacija su dovele do toga
dau 2018. godininije registrovan ni jedan sluc¢aj bolesti kvrgave koze i bolesti plavi
jezik.

Tokom 2018. godine, enzootska leukoza goveda registrovana je u 8 slucajeva na
teritoriji samo jedne opStine. Istovremeno, registrovana je pojava q-groznice na
pet gazdinstava kod ovaca i 13 gazdinstava kod goveda na teritoriji Sest opStina.
Americka kuga pcelinjag legla, kao najopasnija bolest pcelinjeg legla na prostoru
Crne Gore registrovana je u 22 pcelinja drustava, u Sest pcelinjaka, na teritoriji tri
opstine. Nijesu registrovani slu¢ajevi bruceloze, dok je posljednji slucaj klasi¢ne
kuge svinja registrovan 2007. godine. Bjesnilo nije registrovano jo$ od 2012.
godine, vjerovatno kao posljedica redovnog uspjeSnog sprovodenja oralne
vakcinacije divljih karnivora.

Nakon drasti¢no usloznjene veterinarsko epidemioloske situacije u 2016. godini
uslovljene pojavom bolesti kvrgave koze goveda, bolesti plavog jezika i avijarne
influence, tokom 2017.12018. godine doslo je do potpune stabilizacije situacije u
zemlji stavljenjem ovih bolesti pod kontrolu. Uspjesni rezultati sprovedenih
veterinarskih mjera, za koje je dokazano da daju rezultate, su smjernica za dalje
preduzimanje istih ili slicnih mjera i kada su neke druge zarazne bolesti zivotinja u
pitanju. U cilju uspje$ne kontrole zaraznih bolesti zivotinja, zajednicki regionalni
pristup nausaglasavanjuiu preduzimanju mjera, moraimati prioritet.

Kljuc¢ne rijeci: veterinarsko epidemioloska situacija, zarazne bolesti Zivotinja,
Crna Gora.
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IN MONTENEGRO IN 2018
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Summary

Veterinary service of Montenegro has been implementing activities aimed at
control and maintenance of favourable epizootiological situation in the country
on a regular basis. Animal health protection programmes involving both the
implementation of regular active and passive surveillance of infectious animal
diseases and zoonoses as well as undertaking of prompt and appropriate response
measures have been implemented by coordinated activities of the Administration
for Food Safety, Veterinary and Phytosanitary Affairs, the field veterinary service,
the veterinary inspectorate and the Diagnostic Veterinary Laboratory.

Veterinary epidemiological situation in Montenegro in the course of 2018 was ata
similar, satisfactory level as the year before, but much more favourable than two
years earlier. Thatis the result of the effective and efficient vaccination of bovine
animals against Lumpy Skin Disease in the period 2016 - 2018 as well as of the
effective vaccination of bovine and ovine animals against Bluetongue Disease in
the period 2017 -2018. As a result of these vaccination measures, in 2018 there
were no registered cases of Lumpy Skin Disease or Bluetongue Disease.

In the course of 2018, Enzootic Bovine Leucosis was registered in 8 cases on the
territory of only one municipality. At the same time, Q-fever was registered in
five holdings in sheep and in 13 holdings in cattle on the territories of six
municipalities. American Foulbrood, as the most dangerous bee disease on the
territory of Montenegro was registered in 22 bee hives in six bee hive yards on the
territories of three municipalities. There were no registered cases of Brucellosis
while the most recent case of Classical Swine Fever was registered in 2007. Rabies
has not been registered since 2012, probably as a result of regular effective oral
vaccination campaigns targeting wild carnivores.

Following the drastically challenging veterinary epidemiological situation in
2016, caused by the outbreak of the Lumpy Skin Disease, Bluetongue Disease and
Avian Influenza, the situation in the country was fully stabilised in the course of
2017 and 2018 by placing these diseases under control. Effectiveness of veterinary
measures implemented, that evidently yielded results, provide guidelines for
further undertaking of the same or similar measures for some other infectious
animal diseases as well. In order to be able to place infectious animal diseases
effectively under control, joint regional approach to harmonisation and
undertaking of measures must be given a priority.

Key words: veterinary epidemiological situation, infectious animal diseases,
Montenegro.
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Kratki sadrzaj

Razlicite zarazne bolesti tijekom povijesti imale su dubok utjecaj na covjecanstvo.
Njihova pojava unistila je i devastiranima cijela podrucja, uzrokovala broj Zrtava
koji je osjetno nadrastao i one u ratovima, a nakon pojave takvih bolesti mijenjao
se i tijek povijesti. Najvaznije zarazne bolesti poznate su i zapisane u najranijim
poznatim zapisima, od postanka svijeta bile su pratitelj ljudskoga roda, velik je
njihov utjecaj na razvoj, patnju i smrt koju su tijekom stolje¢a uzrokovale u ljudi.
Boginje spadaju u najsmrtonosnije i najstrasnije virusne bolesti s kojima se
suocilo ¢ovjeCanstvo. Pandemija $panjolske gripe iz 1918. godine je najveci
globalni demografski potres koji je svijet ikada dozivio. Jedna od najvaznijih
transmisivnih (vektorskih) bolesti koje prenose komarci, a uzro¢nik su protozoe je
malarija. USi prenose uzroc¢nika pjegavog tifusa, rovovske groznice i rekurentne
(povratne) groznice. Kugu u prirodnim zariStima prenosi Stakorska buha i jedna
od najopasnijih bakterijskih bolesti. Stalni pratilac stradanja, nesrece i patnje
ljudi tijekom ratovanja bio je pjegavi tifus. Mnoge ljudske sudbine bile su
povezane s tuberkulozom, ona je oduvijek bila neizostavni dio Zivota zajednice.
Lepra je jedna od najstarijih i najstrasnijih bolesti. Bila je sinonim za
stigmatizaciju i diskriminaciju zbog velikih deformacija na tijelu. Sifilis je stalni i
nezeljeni suputnik covjecanstva vec¢ viSe od 400 godina. Od prve pojave sifilis je
bila stigmatizirana, sramotna bolest. Suvremena povijest kolere zapocela 1817.
godine. Kolera uzrokuju teSku klinicku bolest uz ljudsku patnju i paniku, a
narusava drustvenu i gospodarsku strukturu te razvoj zajednice gdje god se
pojave. Vidljivo je da su kroz ¢itavu povijest zarazne bolesti imale znatan utjecale
na razvoj i prosperitet ¢ovjecanstva. Povijest ljudskog roda zabiljezila je mnoge
vazne ratove i bitke, ali mozda su se najvece bitke vodile, a mnoge se jo$ vode,
upravo protiv zaraznih bolesti.

Kljuc¢ne rijeci: bolesti, povijest, svijet
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DISEASES WHICH CHANGED THE WORLD
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Ana Koncurat', Maja Ki$', Sanja Furmeg'

' Croatian Veterinary Institute - Regional Department Krizevci, Krizevci, Croatia
* Corresponding author: Regular member of the Academy of Sciences: cvetnic@veinst.hr

Abstract

Numerous contagious diseases in history had a profound impact on mankind.
Their occurrence has destroyed whole areas, resulting in a great number of
victims that have outgrown even war casualties, and after such diseases the
history has changed. The most notable contagious diseases are known and
recorded in the earliest known scripts, and are present and followers of mankind
from the beginning of the world with a high influence on the development,
suffering and death of people. Smallpox fall into the most deadly and terrible viral
diseases. The 1918 Spanish Flu pandemic is the largest global demographic
earthquake the world has ever experienced. One of the most important
transmissible (vector) diseases which spreads by mosquitoes is caused by
protozoa and known as malaria. Ears can convey by spotted typhus, trench fever
and recurrent fever. Plague in the natural focal pointsis transmitted by the rat flea
and is one of the most dangerous bacterial diseases. A constant companion of
suffering, misfortune, and suffering during warfare was spotted typhus. Many
human destinies have been associated with tuberculosis, it had always been an
indispensable part of community life. Leprosy is one of the oldest and most fearful
diseases. It was synonymous with stigmatization and discrimination because of
great deformities on the body. Syphilis has been a constant and unwanted
companion of humanity for over 400 years. From the first appearance, syphilis
was a stigmatized, disgraceful disease. Cholera causes severe clinical illness with
suffering and panic, disturbs the social and economic structure and development
of the community wherever it occurs. It is evident diseases had a significant
impact on the development and prosperity of mankind throughout the history.
The history of the mankind has recorded many important wars and battles, but
perhaps the biggest battles are against infectious diseases.

Keywords: diseases, history, world
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Yuusep3urera y beorpany. Byn. Ocnobohema 8, 11000 Beorpaz.

* KopecrogenTHu aytop: miroslaval@mail.com

Kparak canpxaj

JemHa o mocnefmUX MaH300THja, AECHIa Ce KOJ Iaca Kazia je y MOC/IeN e JBe JeKane
20. Bexa MapBOBUPYC YCJIOB/bAaBA0 BEJTMKYA MOPTAIUTET LITEHANH y3pacTa Off je[HOT 10
Tpu Mecena. [Topen oBor BUpyca, y IpUMapHOj UMyHONIPOUIAKCH 0] THHEKTUBHUX
DosecTH, HEONMXOJHO je Aa Ce LITeHe 3alITUTH Of wTeHehaka W aZeHOBUPYCHE
uH(deKLYje, ay cay4ajy a ce paiy 0 pu3UYHOM PETHOHY, U 0f jenTocnupose. KacHyje,
KOJl LITeHaJH M Taca CTapyjux of 4 Mecena, UMyHonpoduaakca Moxe fa ce odasba
npema npenopykama npoussohaya BakiiuHe, MehyTHM y TOM Cilyuajy je Maby pU3HK Ia
he xUBOTHHA U [1a yTHHE.

[IpymapHa 3alITUTa He MOJpa3ymMeBa CaMO allIMKalWjy jefHe, [IBe WX BUILE 103a
BaKLHMHA Y IPBUX HEKOJIMKO HEJE/ba )KUBOTA LITEHANU. Y CYLITHHHU, OHa II0Apa3syMeBa
IPOTOKOJI BaKlMHAaLWje KOjU rapaHTyje Aa LITeHe, y3pacta 4 W BULIe Meceuu dyxe
30paBo U 3alUTUNEHO 07 Haj3HAaYajHUjUX UHAEKTUBHUX DOJIECTH Naca.

Pa3Boj HOBUX MMyHOreHa KOjU Ce Haja3e y BaKUuWHama, KOMOUHAlMja pasIHMuUTUX
BUPYCHUX U DAaKTEPHjCKUX, )KUBUX BaKIMHAIHHUX COjeBa U MHAKTHBHCAHUX aHTUIEHA
YCJIOBHO je Ja Ce Ha TPXKUIUTY Haja3u Behu Opoj MOHO M MONUBAJIEHTHUX NTpenapaTa
KOjU Ce KOPHUCTe KOJ IUTEeHaAH y3pacTa Ao Tpu Mecena. Ca Apyre cTpaHe, IPUCYCTBO
MaTepHaJIHUX aHTUTeNa, IITHUTehH IITeHe y MPBUX HEKOJIWKO He[esba, NMpEeACTaB/ba
OuTaH oTexaBajyhu aktop y c1ydajy ia Ce npBa f03a BaKUWHE alIMKYyje Y IEPHORY
Kaja MOXe 1a nohe 1o uHTtepdepeHnyje ca bUMa. Y TakBUM CllydajeBUMa, MOTy ia Ce
OYeKyjy 3HauajHu MPodIeMH y CMUCITY TYOUTKA MTAaCUBHE 3aIUTUTE U IPUjeMUHBOCTH 3a
uH(deK1je, a Kao nocyiesulla BakMHauuje.

[Tonasehu of 0CHOBHUX MPUHIIUIIA DUOJIOTHjE, MOXKe [la Ce KaXKE J1a Ce y CYIITHHU pagu
0 TIpHjeMUHBO]j BPCTH (I1ac, OOHOCHO LITeHe) U Y3pOUHUKY (DakTepujama ¥ BUpyCcUMa).
Hmajyhu y Busy cieupUUHOCTH UMYHCKOT CUCTEMA IICa Kao BPCTe, IPUKA3aHu Cy
MEXaHM3MM IIpeHollema 3alUTUTe ca Majke Ha deryce U wTeHan. McroBpemeHo,
IIPUKa3aHU Cy U Pe3yJITaTH UCIIUTUBAKba XYMOPAJIHOT UMYHHTETA Kao II0Ka3aTesba HE
CaMo 3alITUTe ITeHanu Beh u oTe)xaBajyhe 0KOJTHOCTH YKOJIMKO Ce BaKLMHA aIUIHKYje
KUBOTHbaMa ca BEhOM KOHLIEHTPALMjOM MaTEPHAIHUX aHTUTENA.

[Topen OCHOBHE 3alUTHUTE IITEHAAH OJf HABEEHUX 000/b€ba, Y PETHOHUMA y KOjUMa je
DeCHWJIO eH300TCKO 0D0/bEE, TIPUMAapHa 3allTUTa 00yXBaTa M BaKIIMHALIAjy MTPOTHUB
OBOT 3apa3Hor obomewa. Mehytum, y BehuHuM ciydyajeBa, UMyHonpoduUIakca
MIPOTHUB DECHHUIIA je Y HaIJIeXKHOCTH CUCTEMA 30PaBCTBEHE 3aIUTUTE )KUBOTUHA, KOjH CE
peryJuiie o 3aKoHy.

KibyuHe peun: ITeHas, BAaKLIMHALIA]jA

3axBanHHNA: PUHAHCHjCKH, paj je ocCTBapeH 3axBa/byjyhu mnonpiuny MUHHCTApCTBA Hayke U
TEeXHOJIOIIKOT pa3Boja, P. Cpduje, mpojextu TP37015u TP31088
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PRIMARY PUPPY VACCINATION - DILEMMAS AND FACTS
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1 Dr Miroslav Valci¢, full professor, Dr. Sonja Radojici¢, full professor, dr. Natasa Stevic,
assistant, Milovan Milovanovi¢, graduate veterinarian. Department of Infectious Diseases of
Animals and Bee Disease, Faculty of Veterinary Medicine, University of Belgrade.

Bul. Oslobodenja 8, 11000 Belgrade.

* Correspondent author: miroslaval@mail.com

Summary

One of the last panzootias occurred in the last two decades of the 20th century
when parvovirus caused high mortality in one to three months old puppies. Beside
protection of parvovirosis, in primary puppies' protection, one should pay
attention on distemper and adenovirus infections. In enzootic regions, primary
protection of puppies comprises leptospirosis, as well. Later on, dogs older than 4
months, should be vaccinated according to the vaccine producers and distributors
suggestions. However, in this age and later, there is a little risk for vaccinated dog
to succumb to infections with the above mentioned diseases.

Primary dog protection does not mean only one, two or more vaccine doses in the
first few weeks of the puppy. In essence, it means a vaccine protocol that
guaranties that puppies at the age of 4 months and older, will be protected from the
mostimportant infectious diseases of dogs.

As aresult of developments of the new vaccine immunogens, various combinations
of viral and bacterial, aswell as attenuated live and killed vaccine strains. There is a
number of mono and polyvalent vaccines on the market that are used in puppies up
to three months of age. On the other hand, maternally acquired antibodies, while
protecting puppies still pose a problem if they are in high concentration to
interfere with vaccine antigens. In that case, major problems occur such as loss of
passive protection as well susceptibility to the infections as a result of vaccination.
Baring in mind basic biological principles, in essence there is a susceptible species
(puppy) and a microorganisms (viruses and bacteria). Taking into consideration
the specificities of the dogimmune system, as well as mechanisms of the puppy and
fetus protection, mechanisms of immunity transfer have been discussed in this
paper. Results of the humoral immunity not only as a sign of the protection of
puppies, but at the same time as a problem in the case the vaccine is applied while
there are still high concentrations of maternally acquired antibodies.

Apart of the basic puppies protection, in the region where rabies in an enzootic
disease, the primary vaccination protocol includes the rabies vaccine, as well.
However, in most cases, vaccination against rabies is regulated by local
legislation.

Keywords: puppies, vaccination
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Kparak cagpxaj

Adpuuka Kyra CBuUma je BUPYyCHa MH(EKTHUBHA DOJECT JUB/BMX CBHHA K0ja je
natoreHa U 3a JoMahe CBUBE KOJ KOjUX H3a3vBa aKyTHO, y BehuHHU cirydajeBa
CMPTOHOCHO 000JbE€HE. Y3POUHHUK OB€ DOIECTH CE DP30 LIHPH y NOMNYJIalUjHu CBUBbA
Y M3a3vBa 030M/bHE EKOHOMCKE LITeTe. 3apakaBame Ce JellaBa JUPEKTHO MPeKo
3apa)X€HUX OUB/BUX U [OMahuX CBHUIbA; HHIUPEKTHO NPEKO OTNajaKka XpaHe, XpaHe
Y IpyTOT MaTepHjajia v MpeKo DUOIOKUX BEKTOPa.

3Hauu D0JIeCTH ¥ CMPTHOCT MOJKE [la BApupa IpeMa BUPYJIEHIIUjH BUPYCa ¥ BPCTU
CBMBA: aKyTHa ()OpMa KapaKTEpHILIE CE€ BUCOKOM TEMIIEPAaTypPOM, LEMPECHjOM,
QHOPEKCHJOM W TyOUTKOM aleTHTa, XeMOparvjama y KOXH (JPBEHUIIO KOXKE Ha
yIIMMa, CTOMaky ¥ Horama), abopTycH, uvjanose, nospahama, nujapeja 1 CMpT y
poky of 6-13 nana (wnu fo 20 faHa). CTona CMPTHOCTH MOske ia U3HOCH 1 1o 100%.
CyDaxkyTHa ¥ XpoHHWYHa OpMa Cy U3a3BaHe YMjEPEHO WJIM HUCKO BHUPYJIETHUM
BHUPYCOM, KOjU MPOY3POKYyjeé Mamke WHTEH3UBHE KIWHUUKE CUMITOME KOjU MOTY
TpajaTh MHOTO Ay»e. CToma CMPTHOCTH je HH)Ka, alli MOXKE U Jasbe Ja ce kpehe of
30-70%. XpoHHYHH 0OAMK DOJECTH YK/bydyyje TyOUTaK TeXHHE, UCIpPEeKUAaHe
rpO3HUIIE, pecnupaTopHe Temkohe, XpOHUYHE KOKHE yiuepalnuje U apTpUTHCe.
Pa3nuuuTe BpCTe CBUKBA MOTY OUTH pa3nnyuTo noanoxse supycy AKC. Adppuuka
IVBJba CBUbA MOKe DUTH 3apakeHa 0e3 BUIJbMBUX KJIMHUUYKHUX 3HaKOBa DOJIECTH Ia
Cy 4€CTO OHE pe3epBOapH OBOT BUpYCa.

[TpeBeHTHBa MoOJpasyMHjeBa KIaCUYHE CaHUTApHe Mjepe ykpydyjyhu pano
OTKPUBakEe W XYMaHO YOWjawe CBUIA U HELIKOAJbMBO YHHUIITABAHKE JIEIIeBE U
oTIaja; TeMe/bHO uyulthewe U Ae3suH@eKuuja;, KOHTposla KpeTama; Hansop U
DETa/bHO €MUIEMHOIOUIKO UCIIUTUBAamke; CTPOre BETEPUHAPCKO CaHUTapHE Mjepe
Ha (papmama.

Toxom 2018. rogune npujasbeHo je 5.403 ciydajeBa adppuuke Kyre CBHEA KOJ
IUBJBUX CBUBA M Npeko 600 HOBUX CilydajeBa KOJ IWB/BMX CBHHA y 0BOj, 2019.
rogueu. Y EBpornckoj yHuju (ca Ykpajunom), y 2018. rogunu ouno je 1.449
»apumra AKC xop nomahux cBrma, fok je y 2017. ronuHu Oumno npujasBbeHo 265
xkapumta. Bume on 500.000 momahux cBuma je 3axBaheHO on kaza Tpaje
enuaemuja (on 2014. ropuHe), OOK je ykynaH dpoj u Behu ako ce ysme y 003up
MPEeBEHTUBHO yOujawe nomahux cBUma y 3apakeHoj 30HU. Y benruju je youjeHo
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5.222 cBume Ha 22 UMama y 3apakeHoM nopapydjy raje je AKC norsphena camo
KOOIVBJ/BUX CBUBA. Y PyMyHUjU je npujaBpeHo 1163 xapuray 2018,a44y2019.
TOJJMHY y onyaauuju nomahux csuma. Y 0Boj 3eMsbH je 300r nojase AKC ydujeHo
Buie o7 361.000 cBuma, a Kao MPEBEHTUBHA Mjepa CITPOBEAEHO je HEeIlKO/JbUBO
YHULITaBawe JoMahux ceuma youjawem suie of 50.000 ceuma Ha 7.500 dapmu.
Y semmama EY (Mtanuja-Capnunuja, [Mosscka, EcTonuja, JIuTBaHuja, JleToHuja,
Pymynuja, Byrapcka,) dosect je mpucyTHa y IoNyJaauuju noMahux U OUB/BHX
cBUMA. 10K je y Yewkoj, benruju u Mahapckoj notephena camo y nomynauuju
IUBJbUX CBUHA.

Ha repuropuju EY nponucare cy mjepe no nutawy AKC Jupextusom 2002/60. Y
Oyuery EY 3a 2019. roguny 3a koHTpoly U uckopjewuBawe AKC npensubheHo je
14,3 MmwinoHa eBpa, Of yera Hajsuile 3a [lommcky 4,2 MunroHa espa, 3a PymyHujy
3,4 u 3a Cnosauky 1,7 mwinona espa. Op 2013. po 2018. romuue EY je
(hvHaHCHUpana Mjepe UCKopjewmrBama U xuTHe mjepe 30or AKC y usHocy of 59,2
munroHa espa. U lllmanuju, y net roqyuHa NpoLHjemkeH je Mporpam UCKopjenrBarmba
Ha OKO 92 MUIHOHA floslapa.

Y Kunu ce ¥ gasse npyjasibyjy HoBH crydajeBu AKC-a. Of moyeTka aBrycra npouuie
roJJMHe PErucTpoBaHo je 1o 90 xxapumray 22 nposuHuyje. Bume og 630.000 cBuma
MOPpaJIOo je DUTH YHULITEHO Kao IPeBEHTHUBHA Mjepa.

Y Pycwuju je 2018. roguHe 3abusbexeno mpexo 250 enuzootuja AKC xon nomahux
CBUBA, yOUjeHo je oko 250.000 cBuma. YKymHO, 0 IpBOTr kapuira donecty 2007.
roguHe y Pycuju je ydujeHo oko 8 MWIMOHA CBUbA Ma Cy 3a0U/bEIKEHHU TYOULIH Y
CBUAPCTBY y U3HOCY 01 507 MUIIMOHA €BPA.

Adpruka Kyra CBUmba Ce HUje M0jaBUIa Y CYCjeNHUM 3eM/baMa ajlH Ce y TUM
3eMJbaMa ITpefly3MMajy NpeBeHTHBHE Mjepe.

Y Penybnuuu XpBaTCcKoj akTUBHOCTH Ha[JIEXXKHUX Cy YCMjepeHe Ha NPeBEeHLHUjy U
Haj30p nonynauvje nomahux v UB/BUX CBUBbA. [lopen kopulhewa BULLIe TPONUca
JIoHelleH je u nporpaM KoHTtposne AKC y Penybnnuun XpBaTCKOj y CBpPXYy paHOr
oTkpuBama yHoca Bupyca AKC kojum ce y 2019. ronunu y CBpXy pPaHOT OTKpHBamba
yHoca Bupyca AKC mianupa nperpara HEKOJIMKO xubaza ysopaka Ha AKC. Yjenno
ce Ha AKC mpeTpakyjy CBU y30pLHM MOPHjeKJIOM OJl JOMahHUX CBUHA KOjU CYy
DIOCTaB/beHU Ha JIadopaTOpHUjCKy Iperpary 300r CyMmbe, OOHOCHO Yy CBPXY
WCK/byUHBamha KJIaCHYHe Kyre CBUHA Y CKIamy ¢ [IporpaMmom KOHTpOJIe KIacuuHe
KyTe CBUBa Ko fomahux ceumway 2019. ronunu.

Y Penybnuuun Cpduju Huje peructpoBaHa mnojaBa AKC. I[Ipeny3umajy ce
IIPEBEHTUBHE MjEpe 3a CIpedaBame IojaBe doMecTH y ckiagy ca 3aKOHOM H
MO/I3aKOHCKUM aKTHMa, a NMOCedHO BaHPEJHO [JOHEUIEHUM aKTHUMa 3a paHo
OTKpUBAKE, OUjarHOCTUKY, CIIpeYaBame IIUPEHa, Cy30ujame U HCKOPjeHhHUBAKBE
AKC.

Hapnexxuu opranm y Penydnuuu Cprickoj mpate nojasy v kpetawe AKC y EBponiu u
Mjepe Koje ce mpefy3umajy y IojeIuHUM semibama. [Ipenysumajy ce Mjepe Kao To
je Mjepa paHOT OTKpHBaka H3JI0BOM [AUB/BUX CBHHBA U J1abopaToOpHjcKOM
KOHTposioM Ha npucyctso Bupyca AKC. Hmajyhu y BuOy HEONXOOHOCT
npeny3uMama OrcexxHujux Mjepa JY BetepuHapcku HHCTUTYT Penybnuke Cpricke
"IIp Baco ByTo3aHn" je akpeguTOBao ABUje NHWjarHOCTUUYKe T1adopaTopujcke MeToe
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(ceponomka ¥ MosnekynapHa) no crangapny ISO IEC 17025 u nmpunpemuo
[Tporpam pujaraoctuke u crpevyasama nojase AKC y Penydnnnu Cprickoj y 2019.
TOINVHY U YIYyTHO MUHUCTAPCTBY NOJONIPUBPELE, IIyMapCTBa U BOLOIIPUBPENE U
Brapu Penydnuke Cpricke Ha pasMaTpame.

W3 pacnonoxuBrx HHGOpMaLUja Ce MOXKe 3aK/bByUUTH J1a Cy 3emibe wianune EY
Ka0 ¥ CyCjefHEe 3eMJb€ YJIOXKWIE OIPOMHA CpENCTBA 3a CIpedYaBame II0jaBe,
CMameme N0C/IeNLa I0jaBe U ucKopjermuBame AKC.

be3 003upa Ha cBe npeny3eTe Mjepe He ITOCTOjU rapaHLiyja ia CE MOXKE HallpaBUTH
alCoyTHa 3allTHTa, ald Ce MPEBEHTUBHUM MjepamMa MOIYy CMAamUTH LITETHE
MoCJIeAuLe YKOIUKO Ce HOIeCT UakK MojaBy.

KipyuHe pHjeun: cBUHE, BUPYC, a)prUuKa Kyra CBUIbA, EMU300THONIOTHja
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THE EPIZOOTIC MEASURES TO PREVENT THE OCCURRENCE
AND SPREAD

Drago Nedi¢", Zeljko Cvetni¢’, Miroslav Val¢i¢’, Dragan Kasagi¢',
Sonja Nikoli¢', Jelena Maric¢', Oliver Stevanovi¢', Ivona Pani¢', Dejana Krneta',
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1 Public institution Veterinary Institute of the Republic of Srpska "Dr. Vaso Butozan"
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2 Croatian Veterinary Institute, Zagreb, Republic of Croatia
3 Faculty of Veterinary Medicine, University of Belgrade, Belgrade, Republic of Serbia
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Abstract

African swine fever is a viral infectious disease of wild pig that is pathogenic both
for domestic pigs, in which causes acute, in most cases the deadly disease. The
cause of this disease spreads rapidly in a swine population, and causes serious
economic damage. Infection occur directly from an infected wild and domestic
pigs; indirectly through food waste, food and other materials and through the
biological vector.

The symptoms and the mortality can vary according to the virulence of the virus
and the type of porcine: acute form characterized by high fever, depression,
anorexia, and loss of appetite, hemorrhages in the skin (skin redness of the ears,
abdomen and legs), abortion, cyanosis, vomiting, diarrhea, and death within 6-13
days (or 20 days). The mortality rate can be up to 100%. Subacute and chronic form
are caused by moderate or low virulent virus, which causes less intense clinical
symptoms that can last much longer. The mortality rate is lower, but can still
ranges from 30-70%. Chronic form of disease includes weight loss, intermittent
fever, respiratory failure, chronic ulcers or arthritis. Different types of pigs may be
subject to different virus ASF. African wild pigs can be infected with no clinical
signs of disease, therefore they are often the reservoirs of the virus.

Prevention includes classical sanitary measures including early detection and
humane killing of pig and safe destruction of the bodies and the waste; thorough
cleaning and disinfection; motion control; supervision and detailed
epidemiological research; strict veterinary and sanitary measures on farms.
During 2018, 5,403 cases of African swine fever were reported in feral pigs and
more than 600 new cases in wild boar in this year (2019). In the European Union
(with Ukraine), in 2018 there were 1,449 outbreaks of ASF in domestic pigs, while
in 2017 there were 265 outbreaks reported. More than 500,000 domestic pigs were
affected since the last epidemic (from 2014), while the total numberis higher if you
take into account the preventive killing of domestic pigs in the infected zone. In
Belgium, 5. 222 pigs were killed on 22 farms in the protection zone where ASF
confirmed only in wild boar. Romania has reported 1,163 outbreaks in 2018 and 44
in 2019 in the population of domestic pigs. In this country is due to the
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emergence of ASF killed more than 361,000 pigs as a preventive measure carried
out the safe disposal of domestic swine killing more than 50,000 pigs on 7,500
farms. In the EU countries (Italy-Sardinia, Poland, Estonia, Lithuania, Latvia,
Romania, Bulgaria) disease is present in the population of domestic and wild pigs,
while in the Czech Republic, Belgium and Hungary confirmed only in the wild
boar population.

On the territory of the EU, the actions on AKS Directive 2002/60 were regulated.
The EU budget for 2019 for the control and eradication of ASF has provided 14.3
million euros, most of which for Poland, 4.2 million euros, 3.4 for Romania and for
Slovakia 1.7 million euros. From 2013 to 2018, the EU-funded eradication
measures and emergency measures for ASF in the amount of 59.2 million euros.
In Spain, in the five years, a program of eradication was estimated at around $ 92
million.

In China, new cases ASF are continuing to be reported. Since the beginning of
August last year, 90 outbreaks in the 22 provinces were registered. More than
630,000 pigs had to be destroyed as a preventive measure. In Russia in 2018, over
250 ASF epizootic in domestic pigs were recorded, some 250,000 pigs were killed.
In total, since the first outbreak of the disease in 2007 in Russia about 8 million
pigs were killed and they recorded losses in pig breeding in the amount of 507
million euros. ASF did not occur in countries in our region, but preventive
measures are being taken in these countries.

In Croatia, the activities of the relevant ones aimed at the prevention and control
of the population of domestic and wild pigs. In addition to using more regulation
and the program controls ASF was adopted in Croatia for the purpose of early
detection of the virus entry ASF that in 2019 for the purpose of early detection of
the virus entry ASF plans to search a couple of thousands of samples of ASF. At the
same time at ASF, all samples originating from domestic pigs that were submitted
for laboratory testing for suspicion are being searched, that in order to exclude
classical swine fever in accordance with the Program of control of classical swine
feverin domestic pigsin 2019.

In the Republic of Serbia, ASF was not registered. Preventive measures are being
taken to prevent disease outbreaks in accordance with the law and regulations,
especially the adopted emergency laws for the early detection, diagnosis,
containment, control and eradication of ASF.

The competent authorities of the Republic of Srpska monitor the occurrence and
movement of ASF in Europe and measures which are being taken in individual
countries. Measures shall be taken as a measure of early detection of catching wild
pigs and laboratory control for the presence of virus ASF. Bearing in mind the
necessity to take more extensive measures PI Veterinary Institute of Republic of
Srpska "Dr Vaso Butozan" accredited two diagnostic laboratory methods
(serological and molecular) according to ISO 17025 and prepared diagnostic
program and preventing ASF in Republic of Srpskain 2019 and headed Ministry of
agriculture, Forestry and Water Management of the Republic of Srpska
Government for consideration.

From the information available it can be concluded that the EU Member States

35



24. TOOWIIBE CABJETOBAKE JOKTOPA BETEPUHAPCKE MEIWIIUHE PEITYBJIUKE CPIICKE (BOCHA U XEPLIETOBUHA) - 2019
24rd Annual Counselling of Doctors of Veterinary Medicine of Republic of Srpska (Bosnia and Hercegovina) - 2019

and neighboring countries have invested enormous resources to prevent the
occurrence, reduce the result of the occurrence and the eradication of ASF.
Despite all the measures taken, there is no guarantee that it can make an absolute
protection, but preventive measures can reduce the harmful consequences if the
disease still occurs.

Keywords: pigs, virus, African swine fever, epidemiology
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AFRICKA SVINJSKA KUGA-KARAKTERISTIKE VIRUSA I
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Kratak sadrzaj

Africka kuga svinja (AKS) je zarazna virusna bolest svinja koja dovodi do velikih
ekonomskih gubitaka zbog potrebe depopulacije svinja u zarazenom podrucju,
obaveznim rigoroznim sanitarnim merama i trgovinskim ogracenjima. Navedeni
faktori dovode do ugrozavanja medunarodnog prometa, sigurnosti hrane i
ograniCavanja proizvodnje svinjskog mesa u zemljama u kojima je ova bolest
potvrdena. Uzrocnik bolesti je jedinstveni dvolan¢ani DNK artropodama prenosiv
virus (arbovirus) koji poseduje spoljasnji omotac¢, familija Asfarviridae, rod
Asfivirus. Virus unistava temperatura od 56°C za 70 minuta, a 60°C za 20 minuta.
Otporan je u Sirokom rasponu pH < 3,91 > 11,5, prezivljava 18 meseci u krvnom
serumu drzanom na 4°C, a i do nekoliko godina u zamrznutom mesu. Visoko je
rezistentan u izlucevinama (fecesiurin) u zivotnoj sredini. U te¢cnom stajnjaku na
17°C prezivljava 84 dana, na 4°C 112 dana, a na 37°C samo 3 dana. U fecesu
zarazenih zivotinja na temperature 4 do 6°C prezivljava 159 dana, na 4°C 8 dana, a
na 37°C prezivljava 4 dana. Ukoliko se nade u krvi koja dospe u zemlju prezivljava
81 dan (Kovalenko et all., 1972). Sve podvrste divljih svinja (Sus scrofa) su
podjednako prijemcive na virus AKS. Prirodni domacin i rezervoar virusa AKS su
africke divlje svinje (ne ispoljavaju klinicke znake bolesti) i Ornithodoros sp. krpelj
(familija Argasidae). Domace svinje predstavljaju slu¢ajnog domacina. Kod
domacih svinja AKS se prvenstveno prenosi direktnim kontaktom, oronazalno,
putem ekskreta (feces, urin,...) inficiranih svinja, ili ingestijom svinjskog mesa ili
drugih kontaminiranih proizvoda koji sadrze virus (npr. pomije, otpad,
leSevi,Itd.). Drugi putevi prenoSenja bolesti su indirektni, uklju¢ujuci kontakt sa
kontaminiranim predmetima, ode¢om, obucom ili opremom, kao i ujedom
inficiranog Ornithodoros mekog krpelja. Bolest nije zoonoza. Bolest je prvi put
potvrdena u Keniji 1909. godine sa izrazenom klinickom slikom hemoragijske
groznice i 100% mortalitem kod domacih svinja. Kroz prethodni period AKS je
bila enzootski prisutna u podsaharskoj Africi, na italijanskom ostrvu Sardiniji kao
i delovima Kavkaza i isto¢ne Evrope. Izuzetno visok potencijal za prekograni¢no
Sirenje AKS dokazan je nakon njenog unoSenja na Kavkaz 2007. godine i njeno
dalje Sirenje u viSe zemalja Sirom Afrike, Azije i Evrope, i kod domacih i kod divljih
svinja. Uzimajuci u obzir veoma intezivno prekograni¢no kretanje pojedinaca, kao
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i medunarodni promet svinjskih proizvoda, predmeta i zaraZenih divljih svinja,
postoji veoma ozbiljan rizik daljeg Sirenja AKS iz ovih podrucja. Bilo koja drzava u
kojoj se uzgajaju svinje je u riziku od pojave africke kuge svinja. Sektor
proizvodnje svinja na sitnim individualnim gazdinstvima, sa niskim nivoom
biosigurnosti, je narocito ugrozen.

Kako trenutno nema efikasne vakcine ili lecenja, najbolja strategija protiv AKS za
drzave ili zone koje su i dalje slobodne od bolesti je sprecavanje ulaska virusa
putem poboljSane kontrole granice, adekvatnog podizanja svesti i poboljSanja
biosigurnosti direktno u stoc¢arskim objektima, ali i kontinuirano prikupljanje i
neskodljivo uniStavanje kuhinjskog otpada koji potice iz prevoznih sredstava u
medunarodnom prevozu (avioni, brodovi,...). Sprecavanje prodora bolesti
ogranicavanjem kretanja divljih svinja je mnogo neizvesnije, a rano otkrivanje je
kljucno kod sprecavanja Sirenja AKS. Kod zarazenih drzava, pored sprovodenja
kampanja podizanja svesti i poboljSanja biosigurnosnih mera na
farmama/gazdinstvima, od presudnog znacaja je brzi odgovor u slucaju pojave
Zarista organic¢avanjem kretanja Zivotinja i primenom ,stamping out“ metode.

U zarazenim drzavama ¢lanicama EU, divlje svinje igraju glavnu ulogu kod pojave,
Sirenja i odrzavanja AKS. lako nije u potpunosti razjasnjeno, smatra se da do
prenoSenja oboljenja dolazi usled interakcije divljih svinja sa domacim svinjama
drzanim u loSim biosigurnosnim uslovima (narocito slobodno pustenim
svinjama). LeSevi uginulih Zivotinja kao i ostaci hrane sa kontaminiranim
svinjskim mesom su znacajni kod pojave i Sirenja AKS. Od dezinfekcionih
sredstava dobar efekat su pokazali: 2% rastvor NaOH, Virkon S I dr. Prema
podacima o znacaju bolesti i ekonomskim efektima na budzet u zemljama gde se
vrsilo iskorenjivanje ukazuju da se radi o ogromnim finansijskim sredstvima i
fizickim naporima svih sluzbi (veterinari, drzavna uprava, lovci, odgajivaci,...).
Tako je na Kubi, od uvodenje bolesti 1980., uklju¢ujuci i program iskorjenjivanja,
utro$eno oko 9,4 miliona dolara (Simeon-Negrin & Frias-Lepoureau 2002), a u
Spaniji, u poslednjih pet godina procijenjen je program iskorjenjivanja na oko 92
miliona dolara (Arias & Sanchez-Vizcaino 2002). NajbliZi registrovani slucajevi
pojave AKS zabeleZeni krajem januara 2019. u okolini Aradai Temisvara (Barna) u
Rumuniji, predstavljaju veliki rizik od Sirenja ove bolesti u Republiku Srbiju,
stoga je cilj ovog rada bio da se ukaZze na osnovne karakteristike virusa AKS, kao i
znacaj biosigurnosnih mera prema grani¢nim prelazima, otpadu iz medunardnih
transportnih sredstava, kao i biosigurnosnim merama kod malih i velikih
proizvodaca svinja.

Klju¢nereci: AKS, karakteristike virusa, biosigurnosne mere.

Zahvalnica: Ova studija je podrzana grantom TR31084 Ministarstva za obrazovanje, nauku i
tehnoloski razvoj Srbije
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Abstract

African Swine Fever (AKS) is an infectious viral pig disease, which leads to major
economic losses due to the need to depopulate pigs in the infected area,
mandatory rigorous sanitary measures and trade fires. The above factors lead to
the threat of international traffic, food safety and restrictions on the production
of pork in countries where this disease is confirmed. The disease causative agent is
a unique two-pronged DNA arthropods portable virus (arbovirus) that has an
outer shell, the Asfarviridae family, the Asfivirus family. The virus destroys the
temperature of 56°C for 70 minutes and 60°C for 20 minutes. It is resistant to a
wide range of pH <3.9 and> 11.5, survives for 18 months in blood serum held at
4°C, and for several years in frozen meat. It is highly resistant to excretions (feces
and urine) in the environment. In a 17°C, a liquid mushroom survives for 84 days,
at 4°C 112 days, and at 37°C for only 3 days. In faeces of infected animals,
temperatures from 4 to 6°C survive for 159 days, 4°C for 8 days, and 37°C for 4 days.
If itis found in the blood that reaches the ground, it survives 81 days (Kovalenko
et all., 1972). All sub-species of wild boar (Sus scrofa) are equally susceptible to
AKS virus. Natural host and AKS virus reservoir are African wild boars (do not
show clinical signs of disease) and Ornithodoros sp. tick (family Argasidae).
Domestic pigs are a random host. In domestic pigs, AKS is primarily transmitted
by direct contact, oronazally, by excrement (feces, urine, ...) of infected pigs, or
ingestion of pork or other contaminated products containing a virus (for example,
sweets, waste, corpses, etc.). Other pathways of the disease are indirect, including
contact with contaminated objects, clothing, footwear or equipment, aswell as the
bite of the infected Ornithodoros soft tick. The disease isnot zoonosis. The disease
was first confirmed in Kenya in 1909 with a pronounced clinical picture of
hemorrhagic fever and 100% mortality in domestic swine. During the previous
period AKS was enzootic present in sub-Saharan Africa, on the Italian island of
Sardinia, as well as parts of the Caucasus and eastern Europe. The extremely high
potential for cross-border spread of AKS has been proven since its introduction
into the Caucasusin 2007 and its further spread in several countries across Africa,
Asia and Europe, both in domestic and wild boar populations. Taking into account
the very intense cross-border movement of individuals, as well as the
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international trade in pig products, items and infected wild boars, there is a very
serious risk of further spread of AKS from these areas. Any country in which pigs
areraised is at risk of the appearance of African pigs. The pig production sector on
tiny individual farms, with a low level of biosecurity, is particularly at risk.

As there is currently no effective vaccine or treatment, the best strategy against
AKS for countries or zones that are still free of disease is to prevent viral entry
through improved border control, adequate awareness raising and biosecurity
enhancement directly in livestock facilities, but also continuous collection and
harmless destruction kitchen waste from international transport vehicles
(airplanes, ships, ...). Preventing the spread of disease by restricting the
movement of wild boar is much more uncertain, and early detection is crucial in
preventing the spread of AIDS. In the case of infected countries, in addition to
conducting awareness-raising campaigns and improving biosecurity measures on
farms / farms, it is crucial to quickly respond to the occurrence of a focal point by
organizing the movement of animals and using the stamping out method.

In infected EU Member States, wild boar plays a major role in the emergence,
expansion and maintenance of AKS. Although not fully understood, it is
considered that the transmission of the disease is due to the interaction of wild
boars with domestic pigs kept in poor biosafety conditions (especially freely
released pigs). The dead bodies of dead animals as well as the foodstuffs with
contaminated pork are important for the occurrence and spread of AKS. Of the
disinfectants, good effect was shown: 2% NaOH solution, Virkon S et al.
According to the data on the importance of the disease and the economic effects
on the budget in the countries where the eradication took place, they indicate that
this is a huge financial resource and the physical efforts of all services
(veterinarians, state administration, hunters, breeders ...). Thus, in Cuba since the
introduction of the 1980 illness (including Simeon-Negrin & Frias-Lepoureau
2002), and in Spain, in the last five years, a program of eradication was estimated
at around $ 92 million (Arias & Sanchez-Vizcaino 2002). The nearest registered
cases of the AKS occurrence at the end of January 2019 in the Arada and
Timisoara (Barna) areas in Romania pose a great risk of the spread of this disease
to the Republic of Serbia, therefore the aim of this paper was to point out the basic
characteristics of the AKS virus as well as the significance biosecurity measures
towards the border crossing points, waste from international vehicles, as well as
biosafety measures for small and large pig producers.

Keywords: AKS, virus characteristics, Biosecurity measurements.

Acknowledgments: This study was supported by grant TR31084 from Serbian Ministry of
Education, Science and Technological Development

40



24. TOOWIIBE CABJETOBAKE JOKTOPA BETEPUHAPCKE MEIWIIUHE PEITYBJIUKE CPIICKE (BOCHA U XEPLIETOBUHA) - 2019
24rd Annual Counselling of Doctors of Veterinary Medicine of Republic of Srpska (Bosnia and Hercegovina) - 2019

Predavanje po pozivu
MIKOZE 1 MIKOTOKSIKOZE REPTILA

Lejla Veli¢™*, Amina Hrkovi¢ Porobija’, Toni Eterovi¢’, Husein Ohran’,
Benjamin Cengi¢’, Dzeno Hadzovi¢’, Amel Cutuk’

1 Dr. Lejla Veli¢, docent, Univerzitet u Sarajevu -
Veterinarski fakultet, Sarajevo, Bosna i Hercegovina
2 Dr. Amina Hrkovi¢ Porobija, docent, Univerzitet u Sarajevu -
Veterinarski fakultet, Sarajevo, Bosna i Hercegovina
3 Mr.sci. Toni Eterovi¢, magistar, Univerzitet u Sarajevu -
Veterinarski fakultet, Sarajevo, Bosna i Hercegovina
4 Husein Ohran, diplomirani veterinar, Univerzitet u Sarajevu -
Veterinarski fakultet, Sarajevo, Bosna i Hercegovina
5 Dr. Benjamin Cengi¢, docent, Univerzitet u Sarajevu -
Veterinarski fakultet, Sarajevo, Bosna i Hercegovina
6 Mr.sci Dzeno Hadzovi¢, epidemiolog Ured za veterinarstvo Bosne i Hercegovine,
Sarajevo, Bosna i Hercegovina
7 Dr. Amel Cituk, docent, Univerzitet u Sarajevu -
Veterinarski fakultet, Sarajevo, Bosna i Hercegovina
* Korespodentni autor: lejla.velic@vfs.unsa.ba

Kratak sadrzaj

Gljivice su izuzetno raSireni mikroorganizmi. Opisano je viSe od 100.000 vrsta
koje ¢ine ogromno carstvo Mycota ili Eumycota, odnosno prave gljivice. Mogu
uzrokovati oboljenja invadiranjem tkiva (mikoze) i proizvodnjom toksina
(mikotoksikoze). Takoder, mogu izazvati reakcije hipersenzitivnosti
(dermatomikoze), te duboke ili sistemske mikoze koje uticu na jedan ili vise
organskih sistema. Dermatomikoze, koje se obi¢no javljaju kod zmija i guStera,
ve¢inom zahvataju kozu i sluznice i €esto su uzrokovane oportunistickim
organizmima kao $to su vrste Candida. Subkutane mikoze uzrokovane gljivicama
koje napadaju dermis i subkutis su obi¢no lokalnog karaktera. Sistemske mikoze
kod reptila uglavnom poticu iz respiratornog i digestivnog sistema, a povezuju se
sa oportunisti¢kim saprofitskim gljivicama. Mnogi gljivi¢ni agensi ustanovljeni su
kod reptila, ukljucujuci vrste Aspergillus, vrste Mucor, vrste Candida, vrste
Penicillum i vrste Geotrichum, od kojih je nekoliko identificirano kao primarni
patogeni. Za lijecenje gljivicnih infekcija reptila, najceS¢e se koriste azoli,
ukljucujudi itrakonazol i ketokonazol, te makrolidni antibiotici, kao $to su
amfotericin Binistatin.

Kljucnerijec¢i: mikoze, mikotoksikoze, reptili, zoonoze
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Abstract

Fungi are extremely successful organisms, and more than100,000 species have
bee described forming the Kingdom Fungi (Mycota or eumycota) or true fungi.
Fungi may cause disease by invading the tissue (mycosis) and producing toxins
(mycotoxicosis), or they can induce hypersensitivity. Mycoses are typically
classified as superficial mycoses, mycoses affecting skin or dermatomycoses and
deep or systemic mycoses affecting one or many organ systems. Dermatomycoses,
commonly seen in snakes and lizards affect the skin and mucocutaneous
junctions, are often caused by opportunistic organisms such as Candida species.
Subcutaneous mycoses are caused by fungal organisms affecting the dermis and
sub cutis and are localized in most cases. In reptiles, systemic mycoses often
originate from the respiratory or gastrointestinal tract and commonly are
associated with opportunistic saprophytic fungi. Fungal agents such as
Aspergillus species, Mucor species, Candida species, Penicillum species, and
Geotrichum species are often found in reptiles, of which some are identified as
primary pathogens. For the treatment of fungal infections in reptiles, azoles,
including itraconazole and ketoconazole, and polyene macrolide antibiotics, such
as amphotericin B and nystatin, are used most commonly.

Keywords: mycoses, mycotoxicosis, reptiles, zoonoses
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Kparak cagpxaj

Llnmb u3BewnTaja je fa ce mpeseHTyje (puHaHCHjcKe (EKOHOMCKe) edpeKTe MpuMjeHe
METO/la MaCOBHE BaKLWHAlLlMje MaJUX MpeXuBapa y OFNHOCY HAa METOAOJIOTHjU
IOWjarHOCTUKE U CTAMIIIIUHT ayTa (TecT M Kiamwe). M3BemTaj uMa 3a Wb NPYKUTH
OJITOBOP Ha TO fa i ofpeheHu NoMuTHKa MpeBeHIInje U KOHTPOoJe 3apasHe doyiecTr
KUBOTHA PE3yJTHpa OYMIVIEJHUM KOPUCTHMA 32 YUTABO JPYLITBO U jaCHO
(pvHAHCHjCKy MPEJHOCT Y OLHOCY Ha APYTe METOZE.

bpyuenosa je jenHa on Haj3sHauyajHUjUX 300HO3€ y MakenoHHjH, ay IpOILIOM
cTopehy je eHpeMcKka MPUCYTHH y JKUBOTMHBAMa W JjpyguMa. bpynenosa je y
IIPOLIJIOCTH MMaJsla 3HayajaH yTULaj Ha 30paBCTBEHHU CTATyCa /by U JKUBOTHHA Y
3eMJbH, Kao ¥ LIMPHU COLIMO0-eKOHOMCKH yTHLaj. [lopen 1odpo mo3HaTor HeraTUBHO
yTHLlaja Ha 34paBibe, Opylieno3a Ko4 MaluX NIPeXxUBapa UMao BEJIUKE EKOHOMCKE
YTULIAjU: CMambeme U r'ydDuTak NpoOU3BOAKE, HapyyeHa Tprosuja (MehyHaponHe u
HalMOHaIHE) 300T PECTPUKTUBHUX Mjepa 3A4PAaBCTBEHE 3alUTHUTA, Kao U 3Dor
TPOLIKOBH 3a CIIpOBOhewe Mjepa KOHTPOJIe U TPeBeHLIM]je Kao U YTHULAj Ha 3[IpaBje
JbY IV U TPOILKOBE jaBHOT 3IpaBCTBa.

ExoHOMCKe aHanu3e MpyXajy MONPUIKY MPUIMKOM Kpeupama IMOJUTHKA Yy
onpehuBamy Kako Hajbo/be asouupamy OrpaHUYEHUX pecypca 3a 3IpaBCTBEHY
3aLITUTY KUBOTHHA.

Y 3aBHUCHOCTH Off IPUMEKBEHE MTOJIMTUKE TPEBEHLUjE U KOHTPOJIE, TPOILIKOBH MOT'Y
OWTH rpynucaHo y TPH IVIaBHA IPyTie: TPOLUIKOBY IPEBEHTUBHUX MEPa, TPOLIKOBH 3a
Mepe KOHTpOJe W epajukanuje (OmepaTUBHU TPOIUKOBH y Cly4dajy H3DHjama
DosecTy, [UjarHOCTUYKO UCIIUTHUBAKE U KOMIIEH3alyja U YKIambake )KUBOTUHA) U
WHIVUPEKTHH TPOLIKOBH (M3TYO/beH TPOGUT).

Y ocHOBM moCTOje nBa OCHOBHAa MeETOAA 338 KOHTPOJIY OpyLeno3e y Malux
npexuBapi: (1) MOMUTHKY TecTUpawa U Kiawa , U (2) BaKUHaLUja ca TeCTOM U
yKIambamheM MO3UTUBHUX )KUBOTHHA .

Jo 2008 roguHe NMpUMHjeHmEHA je MOMUTHKA TeCcTHpawa U Kiama, a on 2008
MOJIUTHUKY BaKLMHAaLUWje ca AUjarHOCTUYKUM HCIUTHBABUMA U yKIambambeM
MO3UTUBHUX )KUBOTHHA .

43



24. TOOWIIBE CABJETOBAKE JOKTOPA BETEPUHAPCKE MEIWIIUHE PEITYBJIUKE CPIICKE (BOCHA U XEPLIETOBUHA) - 2019
24rd Annual Counselling of Doctors of Veterinary Medicine of Republic of Srpska (Bosnia and Hercegovina) - 2019

BakuuHanyja je jenHa o 4eCTo NPUMEBHUBY IPEBEHTUBHUX Mepa Ca all/IMKalujoM
Ha HHUBOY MOjeJUHAYHUX >KUBOTHUHA KOjU omoryhaBa BHCOK CTEIEH 3alITUTE
II0jeIVHIIA U MOIyJIaljkje U 3alUTUTY jaBHOT 3[4paBsba. Tpeda HAlOMEHYTH [ia je y
oopeheHUM ciy4yajeBMMa, MOJMTHKA BaKLMHALMje TOBE3€HA Ca YMHU BUCOKUM
(pmHAHCHjCKUM M3TanMMa KOjH Ce TIOHAaBbajy, ILITO je jenaH oJi OCHOBHUX paKTopa
Koje Tpeda pasMOTPUTH Y CMHUCITY HETOBE NMPHUMjeHE. Y HEKUM CJIy4ajeBHMa,
IpUMjeHa BaKlIMHaLUWje MO)Ke OWUTH orpaHudaBajyhu GaxTop 3a IpPUCTyN
oIpeheHUM M3BO3HUM TPXKUILTHMA, 300T Uera je »erosa NpuMjembrUBOCT CMakbeHa
(Tj. mpuMjemyje ce camo kpahH (jeJHOTOOUILBH ) WIH BULLIE TONULIBH TEPUOT,
HW3BewTaj naje npernen dUHaHCHpamwa 3a CIpoBohewe BakuHauuje y nopehemwy ca
CpPEACTBUMA YTPOLIEHUM Yy TMPOTEKIOM MEpPHUOAY 3a CIPOBOhHEmE MOIUTHKE
TeCTUpamka v Kiiama .

[TpuMeHa METOJ0JIOTHje BaKIMHALIMje TPOTUB OpyLieno3e KoJ MaIuX MpexruBapa y
MakeioHUjY ToKa3asa ce UCTIJIATUBOM U pe3yATUpaia HeTO EKOHOMCKOM KOPUCTH
3a ApxaBy. Pasnuka nokasyje IpegHOCT NMPHUMjEHE MOJMTHUKE BaKUWUHAUUje y
OOHOCY Ha Jpyre MOJUTHUKE Ca OYUIVIEOHUM (DUHAHCHjCKHM YTHULAjeM, OHOCHO
ylTefamay UMOBUHH

Kipyuyne peun: dpyuenosa / MOMUTHKA KOHTPOJE W TNpeBeHLHWja / eKOHOMCKa
OIIPKUBOCT.
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Kpatka cogpxuHa

Llen Ha M3/1arameTo e Mpe3eHTHPpambe Ha GUHAHCUCKUTE (EKOHOMCKHUTE) e(PeKTH O
CIpoBelyBamke Ha METOJOJIOTHjaTa Ha MaCHBHA BaKUWHAlLMja Ha MayuTe
npeXMBapyd BO OJHOC HA METOJ0JIOTHjaTa Ha JUjarHOCTUYKO HCIUTYBame U
HeIITeTHO oncTpaHyBawe (test and slaughter). M3marameTo uma 3a uen na
0de3denu 04roBOPOT Aaly OfipefieHa MOJIMTHKA Ha KOHTPOJIa Ha 3apa3Ha DOoJecT Kaj
KUBOTHUTE OJHOCHO OApPENEH METOJl Ha NMPEeBEHTHUBA U KOHTPOJA pe3ysTUpa Co
ouursnesneH deHeUT 3a L€J0TO OMIITECTBO, KAKO U jaCHO M3pa3eHa (UHAHCHCKA
IPeIHOCT BO OOJHOC Ha JPYTH METOIU.

bpyuenosara e egHa of HajsHaYajHUTE 300HOTCKH DojecH BO MakenoHHja, ¥ BO
M3MHUHATHOT BEK € eHIeMUYHO [TPUCYTHA Kaj )KUBOTHUTE U JTy eTo. bpynenosara Bo
WU3MHUHATUOT MEpUOJ] UMalle 3HAUWTEeJeH MMIIAKT Ha 30PaBCTBEHHUOT CTATyC Ha
Iy €TO U KMUBOTHHUTe BO Pemydnukara, kako W TMOUIMPOKH COLIHOEKOHOMCKH
BIujaHdja. OcBeH #0dPO MO3HATUOT HEraTUBEH 3APaBCTBEH edekT, dpyuenosara
Kaj MaJINTe TPeXUBApH, pe3yaupa 1 BO HEKOIKY ()OpMHU Ha eKOHOMCKH BJIMjaHHja:
namajuyBame U I'yOewme Ha IPOH3BOACTBOTO, IOPEMETYBalkEe HA MOXXHOCTHUTE 3a
IIPOMET U TProsuja (Me yHapOAHA U BHATPEIIHA) NOpagy PECTPUKTUBHUTE MEPKHU
Ha 3[paBCTBEHA 3aLITUTA, TPOLIOLUTE U PACXOUTE 3a TPUMEHYBake Ha MEPKH Ha
KOHTPOJIa U MIPEBEHTHBA KaKO W BJIHjaHUETO Ha jaBHOTO 3JPAaBCTBO HA XyMaHaTa
MOMyJsalikja U TPOLIOLIM 3a jaBHOTO 34 paBje.

EKOHOMCKHTE aHaJW3W [aBaaT MOJAPIIKA MPU Kpeupawe Ha TMOJUTHKUA BO
oIpelnyBame Kako € Hajoodpo Ja ce ajouudpaaTr JUMHUTHpPAHHUTE PecypcH 3a
30paBCTBEHA 3aLITUTA Ha JKUBOTHHUTE.

Bo 3aBUCHOCT o MpUMeHeTaTa MOIUTHKA Ha IPEBEHTHUBA U KOHTPOJIA PACXOAUTe
MOXKE Jla ce rpynupaaT BO TP OCHOBHM I'PYIIH: PACXOAY 3a NPEBEHTUBHU MEPKH,
pacxoiy 3aKOHTPOJIA Ha I0jaBa — KapuIlTa (onepaTHBHY TPOLUIKOBH IIPH 110jaBa Ha
Donecra, oi3eMame U KOMIIEH3alllja, ¥ HeMITeTHOJ O/ICTPaHyBamke Ha )KUBOTHUTE)
Y MHOUPEKTHU TpOLIOUH (M3rydeHa nodmBKa).

Bo ocHOBa mocTojaT 2 0OCHOBHU METOJU 3a CIIpaByBamwe CO MOjaBaTa Ha dpyuenosa
Kaj MasiuTe mpekuBapH: (1) JUjarHOCTUYKO UCTIUTYBAE U HELIETHO OJICTPaHyBambe
Y (2) BaKUMHALMja CO JUjarHOCTUYKO MCIUTYBame U HELITETO OJCTPaHyBambe Ha
MO3UTUBHUTE I'pJia.
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Io 2008 roguHa € mMpUMeHyBaHa IOIWTHKA Ha JUjarHOCTUYKO HCIUTYBake U
CTEMIIUHT ayT, 32 BO 2008 roguHa Jja ce mpejie Ha MOJUTHUKA HA BaKLMHALIKjA CO
IWjarHOCTUYKO UCITUTYBAhE U HELITETO ONCTPaHyBambe Ha TO3UTUBHUTE IpJia.
Baknnnanujata nmpectaByBa HajueCTO NMPUMEHYBaHa NPEBEHTHBHA MepKa
NpUMeHaTa Ha HUBO Ha WHIMBUIYAIHO XKMBOTHU CO KOja ce ode3denyBa BHCOK
CTENEeH Ha MOeIUHEYHA U IPYIHA 3aIUTHUTA KAKO M 3alITUTA Ha jaBHOTO 34PABCTBO.
[Tpu oBa Tpeda ia ce MMa ieKa BO OOPENEHU ClTydau NOJIUTUKATa Ha BaKIIMHALMja ce
jaByBa Kako BUCOK MOBTOPYBAauky (PMHAHCHUCKH PacxXofi, LITO € efeH O] OCHOBHUTE
(axTopu koW Tpeda a ce 3eMaT BO MPENBUJ BO OJHOC HA Hej3MHA mpuMeHa. Bo
OIpefeHu CJlyyad MPUMEHATa Ha BaKUHWHALMWja MOXe Oa Oupe OorpaHu4YyBauykd
(haxop 3a mpucTan Ha OApPeNeHN W3BO3HHU MasapH, O KOU MPUYUHU CE HaMmalyBa
Hej3HMHaTa NMPUMEHIUBOCT (OOHOCHO Ceé NPUMEHyBa CaMO OJpPENEeH NOKpaTOK
(€IHOTOAMILEH ) MU TIOBE € TOLUILEH TePUOS,

Bo u3snarameTo e fageH nperien Ha (PMHAHCUCKU CPENCTBA 3@ CIPOBEAyBame Ha
BaKlMHaLjaTa BO CropeAda CO CpencTBaTa KOM BO M3MHHATHOT NEpUOL ce
IIOTPOLIEHH 3a CIIPOBEyBame Ha IIOJUTHKA Ha JWjarHOCTHUKO HCIIUTYBAaWE U
HEUITETHO OTCTPaHYBaE.

[TprumeHaTa Ha METOHOJIOTHjaTa Ha BaKUHWHAIWja TPOTUB DpyLenosa Kaj MauTe
npexxuBapy Bo MakeoHHUja ce mokaxa kako cost effective u pesyntupa Bo HETO
eKOHOMCKH OeHeduT 3a OpxaBata. Of pasnukaTa € BOOUIMBA MPESHOCTA Ha
IPUMEHATa Ha CIIPOBENyBakE HA MOJIUTHKA Ha BaKIIMHALIMja BO OGHOC Ha APYTUTE
NIOJIUTUKY CO OYUITIEHUOT (PUHAHCUCKH UMITAKT OHOCHO 3alITesiaTa Ha CPeCcTBa
Kiryuynu 300poBu: Opy1iesnosa / TOJUTHUKY 32 KOHTPOJIA U TPEBEHTHBA / EKOHOMCKA
WCIIJIaTIUBOCT.
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Abstract

The purpose of the report is to present the financial (economic) effects of
implementing the method of massive vaccination of small ruminants in relation to
the methodology of diagnostic testing and stampping out testing (test and
slaughter) . Report aims to provide the answer to whether a particular policy of
prevention and control of infectious animal disease result with obvious benefits
for the whole society and clearly marked financial advantage over other methods.
Brucellosis is one of the most significant zoonotic disease in Macedonia, and in the
past century is endemic present in animals and humans. Brucellosis in the past
had significant impact on health status of people and animals in the country, as
well as broader socio-economic impacts. Besides the well-known adverse health
effect, brucellosis in small ruminants had big economic impacts: incrasing and
loss of production, disruption of trade and commerce (international and national)
due to the restrictive measures of health care, as expenditures for implementation
of measures of control and prevention as well as impact on health of humans and
public health expenditure.

Economic analyzes provide support when creating policies in determining how
best to allocate limited resources for animal health care.

Depending on the applied policy of prevention and controla costs can be grouped
into three main groups:cost for preventive measures, expenditure for control
measurst — outbreaks (operative costs in case of outbreask, stamping out and
compesation and removal of animals) and indirect costs (lost profits).

Basically there are two basic methods for dealing with the occurrence of
brucellosis in small ruminants: (1) test and slaughter policy, and (2) vaccination
with test and removal of positive animals.

By 2008, a policy of test and slaughter was applied , and in 2008 to switch to a
policy of vaccination with a diagnostic examination and a removal of the positive
animals.

Vaccination is an often applied preventive measure with application on the level
of individual animals that provides a high degree of individual and group
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protection and the protection of public health. Should be noted that in certain
cases, the vaccination policy appears to be a high repetitive financial expenditure,
which is one of the fundamental factors to be considered in terms of its
application. In some cases, the application of vaccination may be a limiting factor
for access to certain export markets, for which reasons its applicability is reduced
(ie only a shorter (one-year) or more annual period is applied.

The report provides an overview of the funding for the implementation of the
vaccination compared with the funds spent in the past period for the
implementation of a test and slaughter policy.

The application of the methodology of vaccination against brucellosis in small
ruminants in Macedonia proved cost effective and results in a net economic
benefit for the state. The difference shows the advantage of applying the policy of
vaccination in relation to other policies with the obvious financial impact, ie
savingsinassets

Key words: brucellosis / control policies and prevention / economic viability
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DETEKCIJA ANTITIJELA PROTIV CHLAMYDOPHILA ABORTUS KOD
PREZIVARA SA ANAMNEZOM POBACAJA
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Kratak sadrzaj

Chlamydophila abortus je intracelularni mikroorganizam koji pripada familiji
Chlamydiaceae,unutar koje se prema novijoj klasifikaciji nalazi jedanaest odvojenih
specijesa. Zbog svog afiniteta prema reproduktivnom traktu smatra se jednim od
najznacajnijih uzroc¢nika abortusa kod ovaca i koza,ali i radanja avitalnog i
mrtvorodenog podmlatka. Kod ovaca abortus se obi¢no javlja u posljednje dvije do tri
sedmice graviditeta, dok se kod koza moze javiti u bilo koje vrijeme, ali najces$ce tokom
zadnje dvije do tri sedmice graviditeta. Takode, moze da uzrokuje i orhitise, $to
rezultira Sirenju uzro¢nika putem sjemena. Medutim, C.abortus kod goveda izaziva
sporadi¢ne pobacaje, koji se javljaju obicno pred kraj zadnjeg trimestra graviditeta,
mada mogu i ranije, a njen zoonotski potencijal svrstava je u red uzro¢nika znacajnih
kako za veterinarsku tako i za humanu medicinu. Moze se reci, da unazad nekoliko
godina, prisustvo ovog patogena nije bilo predmet razmatranja kada su abortusi u
pitanju. Naknadnom analizom uzoraka seruma preZivara koji su ispitivani na druge
uzrocnike pobacaja, utvrdili smo znatan broj uzoraka koji su seroloski bili pozitivni na
prisustvo antitijela protiv Chlamydophila abortus. To ispitivanje rezultiralo je da ovaj
patogen, do sada zakonski neprepoznat dobije svoje mjesto u smislu obaveznog
ispitivanja kada su pobacaji prezivara u pitanju. Test koji se koristi u nasoj laboratoriji
je ELISA test, Chlamydophila abortus Antibody Test Kit, namjenjen za detekciju
antitijela protiv Chlamydophila abortus u serumu i plazmi prezivara.

Dosadasnja ispitivanja su pokazala da je ovaj patogen zastupljen u izvjesnoj mjeri i
prisutan na terenu kao jedan od moguc¢ih uzroc¢nika abortusa malih, ali i velikih
prezivara. Ispitujuci dostavljene serume preZivara sa anamnezom pobacaja u periodu
2017.12018. godine, kaoi prvi trimestar 2019. godine, od ukupno dostavljenih 280
uzoraka, kod 79 uzoraka je utvrdeno prisistvo antitijela protiv Chlamydophila
abortus, Sto ¢ini 28,2%.

Opstine iz kojih su poticali pozitivni uzorci su Banja Luka, Celinac, Knezevo, Sokolac,
M. Grad, Samac, Prijedor, Han Pijesak, Bijeljina, Srbac, Gradiska, Laktasi.
Napominjemo da su dostavljeni uzorci poticali ve¢inom od goveda, dok su ovce bile u
manjem broju.

Smatramo da ovi podaci govore u prilog znac¢aju Chlamydophile aborus kao uzro¢nika
pobacaja kod prezivara, ali i da su potrebna dalja ispitivanja koja bi osim seroloske
ukljucilaimolekularnu dijagnostiku. Takode, za sada nemamo konkretnih podataka o
veli¢ini stada u kojima je doslo do abortusa izazvanih ovim uzro¢nikom, kao i dinamici
pobacaja na viSegodiSnjem nivou. Za kraj, mozda ono i najbitnije, ostaje otvoreno
pitanje zauzimanja konkretnog stava kada je u pitanju borba protiv uzro¢nika u
smislu terapijei/ili preventive.

Kljuéne rije¢i: Chlamydophila abortus, abortusi, prezivari, zoonoze, ELISA
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DETECTION OF ANTIBODY ON CHLAMYDOPHILA ABORTUS IN
RUMINANTS WITH AN ANAMNESIS OF ABORTION
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Abstract

Chlamydophila abortus is an intracellular microorganism which belongs to the
Chlamydiaceae family within which there are eleven separate species according to a
newer classification. Because of its affinity to the reproductive tract, Chlamydophila
abortus is considered one of the most important causative agents of abortion in sheep
and goats as well as of stillborn and weak lambs. Abortion usually occurs in last two to
three weeks of gravidity period in sheep, whereas abortion may occur at any time of
gravidity period in goats, but mostly during the last two or three weeks of gravidity
period. Chlamydophila abortus may also cause orchitis and that results in spreading of
causative agent through the semen. However, Chlamydophila abortus causes sporadic
abortions in cattle and these abortions usually occur at the end of the last quarter of a
gravidity period although in some cases even earlier. According to its zoonosis
potential, it is classified in class of causative agents important for the both veterinary
and human medicine. It could be said that in the last several years, the presence of this
pathogen was not a subject of discussions referring to the abortion topics. When
ruminants' sera samples tested on the other abortion causative agents were analyzed
later, it was estimated a rather large number of samples which were positive on
presence of antibodies on Chlamydophila abortus. As a result of that study, this
pathogen earlier not legally recognized, gets its place in sense of obligatory testing
regarding abortions in ruminants. The test for detection of antibody on
Chlamydophila abortus in ruminants' serum and plasma used in our laboratory is
ELISA Chlamydophila abortus Antibody Test Kit.

Previous studies showed that this pathogen was present to the certain extent on the
field as one of the potential causes of abortion in small as well as in big ruminants.
Testing total of 280 serum samples of ruminants with an abortion anamnesis in period
2017-2018 as well as in the first quarter of 2019, it was estimated the presence of
antibody on Chlamydophila abortusin 79 samples, thatisin 28.2%.

Positive samples were from the region of Banja Luka, Celinac, Knezevo, Sokolac,
M.Grad, Samac, Prijedor, Han Pijesak, Bijeljina, Srbac, Gradiska, Laktasi. It is to
mention that these samples were taken mostly from cattle, whereas sheep were in
smaller number.

We think that these data show the importance of Chlamydophila abortus as a
causative agent of abortion in ruminants but that it is also necessary to carry out
further studies which, besides serological, should include molecular diagnostics, too.
For now, we also have neither exact data of the herd size in which abortions caused by
this causative agent occurred nor abortion dynamics at the level of several years. At
the end, and this may be of the most importance, it is opened question — which
concrete attitude to assume in struggle against this causative agent in sense of therapy
and/or prevention.

Keywords: Chlamydophila abortus, abortions, ruminants, zoonoses, ELISA
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SVEOBUHVATNA STUDIJA VIRUSA VIRUSNE DIJAREJE GOVEDA
U SLOVENUIJI: PRIKUPLJENI PODACI POSLEDNJIH
DVADESET GODINA

Ivan Toplak', Danijela Rihtari¢', Peter Hostnik', Joze Grom'

1 Univerzitet u Ljubljani, Veterinarski fakultet, Institut za mikrobiologiju i parazitologiju,
Jedinica za virologiju, Ljubljana, Slovenija
* Korespodentni autor: ivan.topla@vf.uni-lj.si

Kratak sadrzaj

Molekularno epidemiolosko istrazivanje sojeva virusa virusne dijareje goveda
(BVDV) pruza dobar uvid u postojanost i transmisiju razli¢itih podtipova BVDV
izmedu zarazenih stada u Sloveniji. Na osnovu genetskog poredenja 5
'nekodirajuc¢eg regiona (5'NCR) virusnog genoma, pracena je pojava razli¢itih
terenskih sojeva BVDV tokom poslednjih dvadeset godina. Prenos razlicitih
sojevaizmedu stada, uvodenje novih sojeva u regiju i pracenje stabilnosti virusnog
genoma, tokom duzeg vremenskog perioda, predstavljaju vazne podatke za
razumijevanje kontrolnih mjera i mogucnosti za iskorjenjivanje ove bolesti. 376
BVDV pozitivnih uzoraka, nastalih iz 156 razli¢itih inficiranih stada, grupisano je
usedam podtipova BVDV (1a=1,1b=23,1d=100,1e=9,1f=238,1g=4i1h=1).
Iz podataka prikupljenih tokom dvadeset godina, potvrdeno je da su pojedinacni
sojevi genetski vrlo stabilni u 5'NCR, sa razlikama izmedu 0 i 2 nukleotida izmedu
sadas$njih i najstarijih BVDV sojeva iz arhivske zbirke. Ova sveobuhvatna studija
potvrdila je da je vecina novih unosSenja u stada rezultat prijenosa jednog od
nekoliko "autohtonih" BVDV sojeva koji su prisutni na nasoj teritoriji najmanje
dvije decenije. Povremeno su u zemlju uvedeni novi BVDV podtipovi (BVDV 1a, 1e
i 1h) i novi virusni sojevi prethodno otkrivenih podtipova, najverovatnije sa
trgovinom pozitivnih Zivotinja iz drugih zemalja. BVDV 2 nikada nije
identifikovan u Sloveniji. Iako se od 2014. godine provodi dobrovoljni program za
certifikaciju statusa slobodnog BVDV-a, u posljednjih pet godina nije bilo
znacajnijih poboljSanja. PoboljSanje zdravstvenog stanja BVDV u Sloveniji moze
se ocekivati primjenom programa obaveznog iskorjenjivanja u svih stada goveda.
Klju¢ne rijeci: virus virusne dijareje goveda, epidemiologija, transmisija,
detekcija, goveda
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Virology Unit, Ljubljana, Slovenia
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Abstract

Molecular epidemiological study of bovine viral diarrhea virus (BVDV) strains
provides good insight into the persistence and transmissions of different subtypes
of BVDV between infected herds in Slovenia. Based on genetic comparison of 5'
non-coding region (5'NCR) of viral genome, the occurrence of different BVDV
field strains during last twenty years were monitored. The transmission of
different strains between herds, the introduction of new strains into the region
and monitoring of the stability of viral genome, over a longer period of time,
represent important data for understanding control measures and possibility for
eradication of the disease. 376 BVDV positive samples, originated from 156
different infected herds, were clustered into seven subtypes of BVDV (1a=1,
1b=23, 1d=100, 1e=9, 1f=238, 1¢g=4 and 1h=1). From data, collected over twenty
years, it was confirmed that the individual strains are genetically very stable in
5'NCR, with 0 to 2 nucleotides difference between the present and the oldest
BVDV strains from archive collection. This comprehensive study confirmed that
most of the new introductions into herds are result of transmission of one of the
several "autochthonous" BVDV strains that have been present in our territory for
at least two decades. Occasionally new BVDV subtypes (BVDV 1a, 1e and 1h) and
new viral strains of previously detected subtypes have been introduced into
country, most likely with the trade of positive animals from other countries.
BVDV 2 has never been identified in Slovenia. Although voluntary program for
certification of BVDV free status is running since 2014 no major improvement
was recognized in last five years. The improvement of BVDV health situation in
Slovenia can be expected with implementation of a mandatory eradication
program for all cattle herds.

Keywords: bovine viral darrhea virus, epidemiology, transmission, detection,
cattle
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Kparaxk cagpxaj

l'oBeha BupycHa nujapeja (Bovine Viral Diarhea—BVD) je BupychHa uHdexuuja
roBejia Yju je y3pouHuk Bupyc (Bovine Viral Diarhea Virus—BVDV). 'oBeza cBux
y3pacTa Cy nojijiokHa HHGeKLHju BUpycuma ropehux BupycHux nujapeja (bBIB).
boBrHa BUpYCHA Jujapeja je 3HaYajHO pallupeHa y uujesom ceujety. MHdekuuja
BBl BUpycoMm, oCUM KOJIl TOBEHa, jaB/ba CE KOA OBala, CBUHA, K032 W JUBJBUX
npexrBapa. OBe KUBOTHIE MOTY OUTH U Pe3epBOApH BUPYCa, a CAMUM TUM U U3BOP
uHdekuyje. )KuBoTHIBE KOje Cy MpeXxuBjesie UHTpayTepUHy HUHQEKIHjy y MPBOM
TpOMjecedjy TpaBUSUTETA CY TOTOBO YBUjE€K CTAITHO UH(ULIMPAHE Tj. IEP3UCTEHTHO
uHduuupane (ITH). [TH )xuBOTHRE Cy IVIaBHU pPE3EPBOAp BUpYyCa Yy NOMyJIalHjH U
U3JIy4dyjy BEJIMKe KOJIWUYMHEe BUpYycCa Yy YpUHY, (pexanujama, MIHjeKy U CIEpPMH.
HpeHTu@dukanvja TakBUX roBefla je K/bYYHH €JIEMEHT y KOHTPOIU HH(EKLHje.
Hajsehe mrere koje BBIIB wuH@eKkUWja HAHOCH TOBEHNAPCTBY CYy AUPEKTHE
noc/beiulle TpaHCIUIaleHTapHe WHdeknuje, kao pesyarar deTanHuX yruHyha,
KOHTeHUTAIHUX Man@opmaluja, HEOHATaJHOT W IMOCTHATaJIHOT MOpTaaUTeTa
yKkpydyjyhu u Donect ciysHuna, cinad pact u nepdopMaHce MPEeXUBjeTux
JKUBOTHIA, Ka0 U HH(GEKUHje pPecnupaTOpHOT M JUTeCTUBHOT TpakTa. 3ajaTak
KoHTposie BBJIB wuHbekuuje je mnpeseHuWja mnpeHaTanHe uH@ekuuje. OBaj
NIOCTyNnaK 00yxBaTa U yCTaHOB/bAaBabE U OTK/Iabambe eP3UCTEHTHO UH(PUIIMPAaHUX
(ITN) jenvuku u3 3anata. Y Penydnunu Cprckoj je on kpaja 2018. rog. mo maja
2019. ron. y MHCTUTYTY yKYNHO aHaiu3upaHo 151 y3opaka cepyma U IyHUX KpBU
rosena Ha BB]I. KopuiiteHu cy komepurjaqiHud UMyHOeH3UMCKU TecToBU ELISA Ha
IIPUCYCTBO aHTUTHjesa U aHTUreHa, kao ¥ Real Time PCR 3a nokasuBame reHoma
BUpyCa. YKYINHO je duio 112 cepono3uTUBHUX y30paKa, 3 IO3UTUBHA Ha IPUCYCTBO
aHTUreHa v 4 Ha npucyctso resoma bBIB. C 063upom Ha nocrojame donectu u
palMpeHoCcTH Ha TepuTopuju Perybnuke Cpricke U mTeTa Koje OHa IPOY3pOKyje y
MPOMETY JKUBUX >KUBOTHIHA M IMPOU3BOJA JKUBOTUICKOT MOPHjeKsIa, MOCTOjU
noTpeda 3a JOHOUIEHEM Mjepa MOTUTHKE y 0BOj 001aCTH.

Kibyune pujeun: BB/IB, Penydnuka Cpricka, I[TH
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Abstract

Bovine Viral Diarhea (BVD) is a viral infection of of cattle caused by virus Bovine
Viral Diarhea Virus-BVDV. Cattle of all ages are susceptible to infection with
bovine viral diarrheal virus (BVDV). Bovine viral diarrhea is widely spread
throughout the world. Infection with BVD virus, except for cattle, occurs in sheep,
pigs, goats and wild ruminants. These animals can be source of the viral infection.
Animals surviving intrauterine infection in the first trimester of gravidity are
almost always permanently infected, ie, persistent Infection (PI). PI animals are
the main reservoir of the virus in the population and secretive large amounts of
virus in urine, faeces, milk and sperm. Identification of such cattle is a key
element in controlling the infection. The greatest economic loses by BVDV
infection inflicts on cattle breeding is the direct consequences of transplantation,
as a result of fetal deaths, congenital malformations, neonatal and postnatal
mortality including mucous membrane disease, poor growth and performance of
survivors, and respiratory and digestive tract infections. The task of controlling
BVDV infection is the prevention of prenatal infection. This procedure also
includes the establishment and removal of persistent infected (PI) animals from
the farms. In the Republic of Srpska, from the end of 2018, to the May 2019 in the
Institute, a total of 119 samples of serum and whole blood samples of bovine
animals on BVD were analyzed. Commercial immuno-enzyme ELISA assays for
the presence of antibodies and antigens, as well as Real Time PCR for the detection
of the genome of the virus, were used. In total, there were 96 seropositive samples,
3 positive samples for the presence of antigen and 4 for the presence of the BVDV
genome. Given that disease is widespread on the territory of the Republic of
Srpska and the damage it causes in the trade of live animals and products of
animal origin, there is aneed for disease control.

Keywords: BVDV, Republic of Srpska, PI
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Kparak cagpxaj

Bonect nnasor jesuka (BI1J) je BUpyCHO HEKOHTAarMO3HO 000/bee JOMahUX U JUBIBUX
npekrBapa, Koje ce MpeTekKHO jaBba KOZ oBala, u3azBaHo PHK Bupycom u3 pogma
Orbivirus u damunuje Reoviridae. Bupyc miaBor jesuka (bTB) ce mnpeHocu
xemaTodariuMm HHcekTMMa U3 popa Culicoides. IluHaMMKa W LIMpewe 0O0IecTH
YCIOB/BEHO je KIMMAaTCKUM (pakTopuma, mehycodHOM HHTepakLujoM BHUpyca ca
IOMyJallijOM BEKTOpa M INpHjeMuyuBOM momynauujom gomahuna. BI1J ce jaBma
CE30HCKM y KacCHUM JIETHUM MecelMma O0WYHO, Kaja je TMomyiandja BeKTopa
HajdpojHMja. Bupyc ce y mpuponu onpkaBa MH(MEKUHjOM BEKTOpa W MPHjEMYUBUX
nomahuna. BTB y Penynunu Cpduju je KOHTPONHCAH BaKLUHALWjOM U YBOhemeM
BUCOKHX OMOCUTYDHOCHHX Mepa Ha ¢apmMama U y 00jeKTHMa y KOjUMa Ce Opxe
JKUBOTHIE Kao Uy BehruHU 3eMasba eBporncke yuuje (EY).

Jla du ce mpurKasana LeaoKyllHa eNU300THOIOoMKa cUuTyanHja y Penybnunu Cpdujuy,
HacTasa Kao nociaenuna nojase bI1J u na 01 ce u3BpiumIa aHanu3a eEKOHOMCKUX LITETa
PasBUjeH je U NIPUMEmEH CTOXaCTHUKHM MoJiesl Koju MehycobHO moBesyje kinMartcke
(hakTope, momynauujy BeKTOpa, NpHjeMurBe JomahHWHEe W Mepe MHTepBeHLUje,
ogHOCHO Mepe KkoHTpone BIIJ. Mogpen cumynupa AHEBHO INpEHOLIEHme OOIECTH
BEKTOPHMA KpO3 IPHjEMYMBY MOMyNalHjy, a CaM UHTEH3UTET IPEHOUIEHA, OTHOCHO
OpOjHOCT ¥ BEKTOPCKU KaIlalIUTET YCIOB/BEHH CYy KIMMATCKUM (DakTOpUMa, OFHOCHO
ITHEBHUM IPOMEHaMa ITPoCeYHe TeMIIepaType.

AHanu3a CEH3UTUBHOCTU MOJIeNIa je MoKasana fia Cy IpOMeHe apameTpa Mofiena Koje
ce OIHOCE Ha DPOjHOCT BEKTOPA, HajyTHULIAjHUje Ha UCXO[l CIeHapHUja, a CAMUM TUM U Ha
IUHaMuUKy enusooTuje. [IpomeHa cpeawe Temneparype 3a 20% y ojHocy Ha
CTaHJApIHY NeBHjalidjy BULIETONUILHEr Npoceka, NOBoAW Ao moBehama dpoja
000JIeNNX KUBOTHHA Y OFHOCY Ha NOYETHO CTame. IIpy odyxBaTy BaKUHALKjOM Of
1%, mouwio je 0O cMamewa 0poja odbomenux oBaua 3a 5,45% cpenwe BPEOHOCTH,
onHocHO 0,01% BpenmHocTu p95 (95-percentil) KymynaTUBHE WHUUIEHIIE TMOYETHOT
crama. Kop rosena, 3a ucTv 00yxBaT BakLIMHALIMjOM KyMyJslaTUBHa uHUuaeHna bI1J je
duna ymameHa je 3a 6,20% cpenmwe BpemHOCTH, OOHOCHO 6,51% BpenHocTH p95
KyMyJIaTUBHE UHLIUJEHLIe IOYETHOT CTama. Y Mamwemwe of 1% dpoja BekTopa JOBOAHU 10
penykuurje Opoja odonenux osaua on 8,12% on cpenme BpeJHOCTH KyMyJlaTHBHE
WHIUJEHIe, 0K je KOJI roBefla 0BO YMamewe U3HoCumo 4,37% of cpelie BpeIHOCTH
KyMyJIaTUBHE UHLIUZIEHLIE.

Kipyune peun: bosect niaBor je3uka, CHMyJialyja, CTpaTerdja KOHTPOIIE.
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DESIGN OF THE CONTROL AND ERADICATION MODEL
BLUE TONGUE DISEASE IN THE REPUBLIC OF SERBIA
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Radislava Teodorovi¢', Drago Nedi¢', Nada Tajdi¢', Milorad Mirilovi¢'
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Abstract

Bluetongue disease (BT) is a viral, non-contagious disease of domestic and wild
ruminants, predominantly in sheep, caused by the RNA virus from the genus
Orbivirus and the Reoviridae family. The bluetongue virus (BTV) is transmitted to the
Culicoides by hematofaginous insects. The dynamics and spread of the disease are
conditioned by climatic factors, interaction of the virus with the population of the
vector and the host population. BT occurs seasonally in late summer months, usually
when the population of the vector is the most numerous. Virus is naturally sustained
by infection by vectors and host susceptible hosts. BTV in the Republic of Serbia is
controlled by vaccination and the introduction of high biosafety measures on farms
and in animal husbandry facilities, as well as in most European Union (EU) countries.
In order to show the whole epizootiological situation in the Republic of Serbia, a
consequence of the occurrence of BT and to analyze the economic damage, a
stochastic model has been developed and applied. This model interconnects climatic
factors, the population of vectors, susceptible hosts and intervention measures, or
the control measures of BT. The model simulates daily transmission of disease to
vectors through a receptive population, and the intensity of transmission i.e. the
number and vector capacity are conditioned by climate factors, or daily changes in
average temperature.

The sensitivity analysis of the model has shown that the changes in the model
parameter that refer to the number of vectors are most influential on the outcome of
the scenarios, and consequently on the dynamics of the epizootics. Changing the
mean temperature by 20% compared to the standard deviation of the perennial
average, leads to an increase in the number of diseased animals compared to the
initial state. In the coverage of vaccination of 1%, the number of diseased sheep
decreased by 5.45% of the mean value, or 0.01% of the value of the p95 (95-
percentile) cumulative incidence of the initial state. In cattle, for the same
vaccination coverage, the cumulative incidence of BPJ was decreased by 6.20% of the
mean value, i.e. 6.51% of the p95 cumulative incidence index value. A reduction of
1% of the number of vectors leads to a reduction in the number of diseased sheep of
8.12% of the mean cumulative incidence, while in cattle this reduction was 4.37% of
the mean cumulative incidence.

Keywords: Bluetongue disease, simulation, control strategy.
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Kparak canpxaj

AyjeckujeBo odosbeme je mpuMapHa DosecT CBUBba Maja 3HaTaH Opoj U Opyrux
JKUBOTHICKHMX BPCTA je MPHUjeMUJbHB, Kao LITO CY KOWBH, TOBefa, OBLE,K03€, [ICH, Mayke
Kao W Kp3Hawuue (cekyHnapHU nomahunu). Bupyc AyjeckujeBe Donectd nmpumnaga
dbamunuju Herpesviridae, nondamunuju Alphaherpesvirinae u v3asuBa 000beHme
peCcnupaTopHOr, PENpPONYKTHUBHOT M HEPBHOI CHUCTEMA, Maja Kop IOjefUHUX
JKUBOTHUCKUX BPCTa MOXe H3a3BaTd M henujcky Tpancdhopmauujy. JIaTeHTHOCT je
Hajuenrha nocienuia WH@EKIHje, a BUPYC ce ODWYHO TOKOM JIATEHTHOT Mepuoza
JIOKaNIM3yje y TPUTeMUHATHUM TaHIIjaMa ¥ ToH3unaMa. Camo jefaH CepoTHI BUpyca
je ycraHosmeH. MHbexnuja cBuma je eHgemMuyHa y BehuHu 3emarba. ODosbewme je
HCKOPEHEHO Y MHOTMM 3eMa/bama TokoM nocnenwux 20 rogunHa. Odomeme CBUHA
r3a3BaHo BUpycom AyjeckujeBe dosnecty (BAB) y cepoHeraTMBHUM 3amaTUMa CBUbA
M3a3uBa OTPOMHE EKOHOMCKe LITeTe U BpJio OP30 Ce LIMPH Ha CBe KAaTEropHje CBUMA.
Bupyc ce ymIaBHOM IIMPH OpOHA3aJHUM CEKPETOM, MIIEKOM U CEMEHOM.
TpaHcMmucHja BUpyca Cce YyITIaBHOM fielllaBa JUPEKTHUM KOHTaKTOM, Il M a€POCOJIOM.
TpaHcIulaHLeHTaIHe HHeKLHje Cy yecTe, a modaueHu deTycH cy U3BOp HHpeKUHje 3a
BAB. OBue cy u3y3eTHO nprjeMusbrBe 3a BAbB, a nH(dexuja Moke HacTaTH JUPEKTHUM
KOHTaKTOM Ca CBUEAMa WIH YKOIUKO OBIIE [ejle UCTH JKUBOTHHU IIPOCTOP Ca CBUIBAMA.
KapHuBopy ce uHOULUpajy Kaja Ce XpaHe KOHTaMHUHUpDaHUM MmecoM ca BABD.
TpaHcmucHja BUpyca ca CeKOHAApHUX fJoMahyHa je BpJIo TMMUTHpaHa U3 pasjiora LTo
jé MHKyDallMOHU NEPUOL KOZ OBUX XKMBOTHHA KpaTakK, KIMHUYKH 3HALIW BPJIO O30 Cce
HCI0JbaBajy, KpaTKo Tpajy ¥ uMHGeKkuuja ce odWuHO Op30 3aBpllaBa JeTATHUM
ucxonom. Ilocne nHdeEKNHUje BUPYC Ce PENIUKYje Y eNUTenujyMmy HasodapHuHKca U
TOHCHIaMa. Bupyc ce mMpu ca MpUMapHUX JOKalWja O PerMOHaTHUX TUM@HUX
YBOPOBA, @ 3aTUM JI0 LIEHTPAJIHOT HEPBHOTI CHCTEMAa W aKCOHa KpaHHWjaJIHUX HEpBA.
Bupynentau cojesr BAB Bpiio Op30 n3a3uBajy BAPEMHU)y ¥ OMBajy paclipOCTPameHU 110
LIeJIOM OpraHu3My, a MoCcebHO y pPecrnupaTOpPHOM TpaKTy, UHQUUUPajy Makpodare
W 3HAaTHO yMawyjy ®BUX0BYy darouyutHy crnocobHoct. Kontpona BAB ce
Hajloy3faHWje BpIIM BakuuHauujom. Kopucrte ce MopudukoBaHe JKUBE,
WHaKTUBUCaHe U DIVA BakilMHe, KOZ KOjUX je TeH TAMUguHe knHasa (TK) ocTpameH Kao
Y TeH KOju Kojupa HeDWUTHE MOBPIIMHCKE ITIMKO NMPOTeHHe BHUpyca. UckopemHBame
BAB ce moxe mocTuhM BaklMHALMjoOM, TperaefioM KPBHUX CepyMma U yKIamambeMm
CEPONMO3UTUBHUX JENUHKU-AENONyNIalljoM Kao H OfBajaleM WH(MHULIHWPAHUX OF
3paBUX jeJUHKH.

Kipyune peun: AyjeckujeBa donect, BUpyC AyjeckujeBe DOECTH, CBHKE, BaKIIHHA,
HCKOpEeHhHUBambe
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Abstract

Aujeszky's disease is primary disease of swine, although a diverse range of
secondary host, including horses, cattle, sheep, goats, dogs, cats, and many feral
species, can become infected and develop disease. Aujesyky's disease virus (ADV)
belongs to the family Herpesviridae, subfamily Alphaherpesvirinae and cause
disease of the respiratory, reproductive and nervous system; may cause cell
transformation in some species. Latency is common outcome of infection with
ADV with virus localizing in the trigeminal ganglia and tonsils. A single serotype
of the virus is recognized only. Infection of swine in many countries remain
endemic, while in many countries around the world disease has been eradicated in
past 20 years. ADV infection in naive herds can be devastating, with rapid spread
to pigs of all ages. The virus is shed in oronasal secretions, milk and semen.
Transmission usually occurs by direct contact or by aerosols. Transplacental
transmission occurs and aborted fetuses are a source of virus. Sheep, which are
highly susceptible, may acquire infection following direct contact with pigs or
when sharing the same airspace. Carnivores may become infected after being feed
with pig infected meat. Transmission of virus from the secondary host is limited
because the incubation period of virus is short and the brief clinical course is
invariably fatal in these incidental hosts. Following infection, the virus replicates
in the epithelium of the nasopharynx and tonsils. Virus spreads from these
primary sites to regional lymph nodes and subsequently to the CNS along axons of
the cranial nerves. Virulent strains of ADV produce a brief viraemia and become
widely distributed throughout the body, particularly in the respiratory tract while
virus replicates in alveolar macrophages and considerable diminish their
phagocytic function. Control of ADV is most successful by vaccination and
serological testing. Modified life, inactivated and gene- deleted DIVA vaccines
have been produced in which thymidine kinase (TK) gene has been deleted
together with a gene encoding one of the non-essential surface glycoproteins.
Eradication of ADV could be achieved by vaccination, by test and removal of
seropositive animals, depopulation or by segregation of litters.

Key words: Aujeszky's disease, virus Aujeszky's disease, swine, vaccines,
eradication
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Kparak cagpxaj

JenaH of yciioBa Mel)yHapoIHOT IpoMeTa CBUba U IIPOM3BOAA Off CBUBCKOT Meca je
u3paja U MMIUIEMEHTalMja MO[3aKOHCKUX aKaTa Kojuma ce AyjeckujeBa domect
CTaB/ba MOA KOHTpoiy. M3panma um umiuiemeHTtauuja IlpasunHuka u [Iporpama o
cy3dujamy 1 UcKopewHuBawy AyjeckujeBe DonecT Mopajy OUTH ycariaueHu ca Beh
MpPOTMMCAaHUM JUpeKTHBamMa EBporcke yHuje, a To cy, mpe cBera, 64/432 EEZ,
2008/185 EC. Umnnementauujom [IpaBunHuka u Ilporpamom o cys3dujamy
AyjeckujeBe DonecTy, koju Mopajy OUTH y CKIafy Ca HaBeNEHUM IUPEKTHBaMa,
CTUYY Ce YCJIOBU [l C€ CBUIbE U TPOU3BOJY OJ CBUEBCKOX MECa MOTY IUIaCUpaTy Ha
mehyHapopHa TpkuLITa, a mocedHo Ha TpkuLITe EBporcke yHuje.

HcTtpaxkuBauu Hay4yHOr MHCTHTYyTa 3a BeTepuHapcTBO ,HoBu Cap“ y capapmu ca
npeAcTaBHULMMa YmpaBe 3a BerepuHy Pemybnuke Cpluje cy wuspaguim
[TpaBUIHUK O Mepama KOHTpoie, Cy30Wjama W HCKOpemHBama AyjeckdjeBe
DonectH, Koju ywpyuyje U IIporpam uckopemrBama OBe 00JecTH. Y pany Cy
NpeCTaB/beHU K/bYYHHU elleMeHTH [IpaBUIHMKA KOjU Ce 0JHOCE Ha: MPOIUCHUBAbE
Mepa y Clly4ajy CyMme D0JIeCTH, eMU300THOJIOIIKA UCTPaXHBamwba, 1ad0paTOPUCKO-
IWjarHOCTUYKA UCIUTHBAMA, MPOTNUCHBAake Mepa KOJ Cjlyyaja MoTBpheHe nojase
Donectu U Mepe cy3dHjama U UCKOpewHBawa AyjeckujeBe DOeCTH, yby4dyjyhu 1
BakUMHaUujy. I[IporpaMm koHTpone, cy3dujama U HCKOpewmHBama AyjecKkujeBe
Donecty je cactaBHU [eo [IpaBwiHKa W NedUHHUIIE BUllle elemeHaTa. KibydyHH
enemeHTu [Iporpama cy: Kareropusauuja rasguHcTaBa (rasgUHCTBO CITYKOEHO
ciodopHo o Ayjeckujese DOIECTH, ra3fUHCTBO C1000JHO 0ff AyjecKujeBe HoecTH y
KOMEe ce CIPOBOJOW BaKLMHAlLMja ,MapKep” BaKUWHOM, ra3fMHCTBO CIODOAHO Of
AyjeckujeBe DONeCTM y KOME Ce CHPOBOOW BaKIMHALMja KOHBEHLMOHATHOM
BaKIJMHOM, Ta30UHCTBO HEIMIO3HATOT CTaTyCa, 3apaXeHO ra3guHCcTBO), CTparervja u
NOCTYNUX CHpoBohema KaTeropusauuje ra3guHcrasa, ®ase um ¢uHaHCHpame
cpoBohema [Tporpama uckopewrBama AyjeckujeBe DoecTH.

Kibyune peun: AyjeckujeBa DosiecT, MpaBWIHHK, IPOrpaM, KOHTpOJIA, Cy3dujame,
HCKOPEBHBAKE

3axBasHHLA: McTpakuBama Cy peann3oBaHa IpeMa NMpojeKkTy TeXHOJOWKor passoja TP 31084,
(rHaHCHpaHOT Off cTpaHe MUHHCTApCTBA ITPOCBETe, HAyke M TEXHOJOIIKOT pa3Boja Pemybnuke

Cpbuje.
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Abstract

One of the conditions for the international trade of pigs and pork products is
development and implementation of secondary legislation on control measures of
Aujeszky's disease. Development and implementation of Rulebook and Program
on suppression and eradication of Aujeszky's disease must be in accordance with
the already established directives of the European Union, primarily 64/432 EEZ
and 2008/185 EC. By implementing Rulebook and Program on suppression and
eradication of Aujeszky's disease that is in accordance with abovementioned
directives, conditions for placing pigs and pork products from the Republic of
Serbia into the international markets, especially the European Union market, are
created.

Researchers of the Scientific Veterinary Institute "Novi Sad" in cooperation with
representatives of the Veterinary Directorate have created a Rulebook on
measures of control, suppression and eradication of Aujeszky's disease, which
also includes Eradication Program for this disease. This paper has given the key
elements of the Rulebook regarding to measures to be applied in case of suspicion
and confirmation of disease, epizootiological investigation, diagnostic methods,
notification obligations, suppression and eradication of Aujeszky's disease
including vaccination. The program of control, suppression and eradication of
Aujesky's disease is an integral part of the Rulebook and it defines several
elements. The key elements of the Program are: Categorization of households (a
household officially free of Aujeszky's disease, a household free of Aujeszky's
disease in which "marker" vaccination is carried out, a household free from
Aujeszky's disease in which conventional vaccination is carried out, a household
of unknown status, infected household), Strategy and procedures for
categorization of households, Phases and budget of the implementation of
Eradication Program for Aujeszky's disease.

Key words: Aujeszky's disease, rulebook, program, control, suppression,
eradication
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Kparak cagpxaj

AyjeckujeBa domect (Morbus Aujeszky) je akyTHa BUpyCHa 3apasHa 00JecT
nomahMx U [UB/BUX XKUBOTHHA, KOja CE MACOBHO jaB/ba CAMO KOJI CBUHA. Y 3DOYHUK
npunana nopoauuu Herpesviridae, mornoponuuu Alphaherpesvirinae, pony
Varicellovirus. Uukybauuja Tpaje o 10 maHa a M3paKeHOCT 3HAKOBA 000JbeHa
3aBUCH O]l y3pacTa cBuma. Kojg mpacagu nonasu no nosehama TenecHe
TeMIiepatype y3 TpeMop Mumuha y3 cinadoct M moryhe KpaTKOTpajHe
enwientudopmHe Hanage. KoJ cTapujux CBHmbA, TOB/BEHHKA, J0JIa3u IO OIarux
peCnMpaTOpHUX CUMITOMA KOjU KaCHUje Mpesia3e y yOP3aHO U OTeXaHO AUCame
KOje Ce MOXKe 3aBpIIUTH yTuHyheM. YecTa je mojaBa U HEypOJIOIIKUX nopeMehaja.
Kop rpaBupgHMX KpMayda 4ecTH cy abopTycu win pahame cy1ado BUTaIHe Mpacanu
iy MpTBopoheHuaau. [Tpacaz je BpJio oceT/bMBa Ha 3apasy Ia je MOPOUANUTET KOJ
BUX BPJIO BEJIMKK a MopTanuTteT ToToBo 100%, IOk Cy CBUHe CcTapHje of 6 mecenn
3HATHO OTIIOPHHU]E 1a je KOJ BhUX CMPTHOCT 0k0 10%. MMyHCKa 3a1uTHTa Npacany ce
oclama Ha MPUCYCTBO aHTHUTENAa y KOJIOCTPyMy M MIleKy. BakuuHa IpoTHB
Ayjecxujese donectu MOPEUBAK® canpyu KUBH aTeHyHPaHH BUPYC AyjeCKHjeBe
bonectu (coj Bartha) u xopucTH ce 3a aKTHBHY MMYHH3alHjy 30paBUX CBUBbA U
npacany. [Tpacan koja MOTUYY OJf MMyHHU30BaHUX MajKH Ce BAKJUHULIY CejaM JaHa
npe ondujama, a OHa KOja MOTUYY O]l HEMMYHHU30BaHUX MajKH Tpeda BaKCUHUCATH
Hajmame ca 14 gaHa crapoctu. [Ipacan ce peBakIJMHULLY Ca TPU 10 YeTUPH HeJlerbe
crapoctd. UMyHuUTeT HacTaje 3a 14 1aHa, a mocie peBaKLUHALHWje 3aIUTUTA Tpaje
TO/IVHY [laHa.

KipyuHne peun: cBume, Ayjeckrjesa 0JecT, BakIiuHa
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Summary:

Aujeszky"s disease (Morbus Aujeszky) is acute viral contagious disease of
domestic and wild animal species, that is common in swine. Causer belongs to
family Herpesviridae, subfamily Alphaherpesvirinae, genus Varicellovirus.
Incubation period is up to 10 days and illness intensity is age dependent. In the
older pigs, mild respiratory symptoms occur which may later convert to frequent
and difficult breathing with lethal outcome. Neurological damages are often. In
pregnant sows abortions or birth or poor vital/dead newborns are often. Piglets
are very sensitive to infection and therefore morbidity is almost 100 %, while pigs
older than 6 months are more resistant with mortality around 10 %. Immune
protection of piglets is relayed on antibody occurrence in colostrum. Vaccine
against Aujeszky's disease MORBIVAK® contains live attenuated Aujeszky s
disease virus (strain Bartha) and is used for active immunization of healthy pigs
and piglets. Piglets that originated from immunized mothers should be vaccinated
seven days before weaning and those that originated from non immunised
mothers should be vaccinated at least at 14 days of age. Piglets are revaccinated at
the age of three to four months. Immunity occurs 14 days later and protection
lasts a year after revaccination.

Keywords: pigs, Aujeszky ' s disease, MORBIVAK®
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Kparak cagpixaj

BakuuHauuja mpencTaB/ba jedHy Of HajedUKacHUjUX Mepa Yy Ccy3dujamy H
UCKOpDEWBHBA®By MHOTUX 3apasHUX 0o0JiecTH, ITOCEDHO BHUPYCHE ETHOJIOTH]E.
AyjeckujeBa bonect (MA) ko[ CBHIbA Ce HE MOXe Cy30WjaTH M UCKOPEemHUBaTU de3
ynoTpede BakuuHe. MehyHapooHU cTaHOApAM 3aXTeBajy Aa ynotpedrbeHa BaKLMHA
Mopa duTH ,MapkupaHa“, OZHOCHO Aa omoryhu gudepeHUujalljy UMyHOIOUIKOT
ogropopa mno mpuHuuny ,DIVA®. MapkupaHomM BakuuHOM ,gE“nporuB MA
»~MopbuBak"“, npoussohaua Berepunapckor 3asoma ,Cydotuua“, cnposeneHa je
BaKUMHAalWja U peBakuuHaudja 21-or mpacera. BaxkuuHauuja v peBakuuHaLdja
Ipacajy je CIIpoBefieHa y MHTEPBaLY Of] 3 HEZIE/bE. Y30pKOBamke KPBH j€ BPILEHO IIper,
BaKIMHALWjy, Tpe] peBaKLMHALU]Y U 3 Heflesbe ToC/Ie PeBakuHauuje. Y U3IBOjeHUM
y30pUMMa KPBHUX CepyMa BaKLMHHUCAHHUX U PEBAaKLMHHCAHUX Ipacafy BPLIEHO je
yTBphUBame XyMOpaJHOI MMYHOJIOLIKOT OATOBOpPa, OJHOCHO TPUCYCTBO
cnenUYHUX aHTUTeNna NMpoTUB BUpca MA. HMcnutuBama Cy BpLIEHAa MeToJama
EJIUCA gE u gB v Bupyc HeyTpanusauuHum tectom (BHT).Y cBUM y30puiuma KpBHUX
cepyMma npeJl BaKUMHAUWjy, HaBeJEHUM MeToJama, HHUje yTBphHeHo MpucycTBo
aHTuTesa NpoTuB BUpyca MA. Tpu Heferse nocie BakuuHauyje, merogom EJIMCA gB
MO3UTHBAH Hajla3 aHTHTeNa MPOTHUB BUpyca MA je yTBpheH y CBUM HMCIUTHUBAHUM
y3opuuma, nok mertogom EJIUCA gE HU y jemHOM Y30pKy HHUCY yTBpheHa oBa
antutena. IIpoceuna BpepgHoct S/N opHoca kop Mertone EJIMCA ¢gB je usHocuia
0,235,I1T0 UCIUTUBaHE y30pKe AedUWHUIIE ca MO3UTUBHUM Hama3oM. [Ipecedyna
BpenHocT S/N opHoca EJIMCA gE je wsnocwna 1,029 u y3opke peduHHLIE ca
HEraTUBHUM Hana3oM. Metomom BHT, aHTuTena npotuB BUpyca AyjecKkujese
Donectu cy yrBpheHa y CBUM UCTUTUBAHUM Y30pPLIMMa, a MPOCEYHA BPEIHOCT TUTPA je
nsHocuna 1,19 log2. Tpu Hefesbe Mocie peBakuHalLje aHTUTela MPOTUB BUpyca MA
cy yTBpheHa ko cBux y3opaka metonama EJIMCA gB u BHT. [Tpoceuna BpenHoct S/N
ogHoca, ytBphena EJIMCA ¢gB, je usHocuna 0,117, mrTo y3opke neduHuUlIe
MO3UTHBHUM Hala3oM, a MPOCEYHa BPEOHOCT TUTpPa aHTUTENA, yTBpheHa METONOM
BHT je usnocuna 1,24log2. Metonom EJIUCA gE anTuTena npotus Bupyca MA Hucy
yTBphEeHa HU y jeZHOM Yy30pKy, pocedaHa BpegHOCT S/N ogHOca KOJ UCIUTaHUX
y3opaka je usnocuna 0,961, mro yzopke fedUHHUILIE Ca HETATUBHUM HAJIa30M.
KibyuHe peun: AyjeckujeBa dosecT, BakIMHallMja, pPeBaKLHWHALWja, JeTeKLH]ja
anrurena, EJIUCA gE v gB, BUpyC HeyTpaln3anuja, UMyHOJIOIIKA PEaKTUBHOCT

3axBanHuna: HMcTpaxkuBama Cy peanusoBaHa npema mnpojextuma: TP 31081 u TP 31084,
¢uHaHCHpaHa Of CTpaHe MUWHHUCTApPCTBA MPOCBETe, Hayke M TEXHOJOUIKOT pa3Boja Pemydnnke
Cpbuje.
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HUMORAL IMMUNOLOGICAL RESPONSE IN PIGS VACCINATED
AGAINST AUJESZKY'S DISEASE WITH MORBIVAK VACCINE
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Summary

Vaccination is one of the most effective measures in suppression and eradication
of many infectious diseases, especially of viral etiology. Aujeszky's disease (MA)
cannot be suppressed and eradicated without the use of a vaccine. International
standards require the use of a marker vaccine, which can enable differentiation of
immunological response based on the DIVA principle (differentiating infected
from vaccinated animals). The marker gE vaccine against MA “Morbivak”
manufactured by Veterinary institute “Subotica” was used for vaccination and
revaccination of 21 piglets. Vaccination and revaccination of 21 piglets was
carried out in a 3 week interval. Blood sampling was conducted prior to
vaccination, before revaccination and 3 weeks after revaccination. Humoral
immunological response, i.e. the presence of specific antibodies against MA virus
was determined in blood sera samples of vaccinated and revaccinated piglets.
Testing was performed using ELISA gE and gB methods and virus neutralization
test (VNT). The presence of antibodies against MA virus was not determined in
blood sera samples taken prior to vaccination by these methods. Three weeks after
vaccination, the positive antibody finding against MA virus was determined in all
tested samples by gB ELISA, while no antibodies were detected in any sample by
gE ELISA. The average S/N ratio value of gB ELISA was 0.235, which defined all
tested samples with a positive antibody finding. The average S/N ratio value of gE
ELISA was 1.029, which defined all tested samples with a negative antibody
finding. Antibodies against MA virus were detected in all samples by VNT, with
average antibody titer of 1.19 log2. Three weeks after revaccination antibodies
against MA virus were determined in all sera samples by gB ELISA and VNT. The
average S/N ratio value of gB ELISA was 0.117, which defined all samples with a
positive antibody finding, and the average neutralization antibody titer was 1.24
log2. The presence of antibodies against MA virus was not determined by gE
ELISA in any sample. The average S/N ratio value of gE ELISA was 0.961, which
defined all samples with a negative antibody finding.

Key words: Aujeszky's disease, vaccination, revaccination, detection of
antibodies, ELISA gE/gB, VNT, immunological response.

Acknowledgement: This study was supported by grant from the Ministry of Education, Science and
Technological Development of the Republic of Serbia, Projects No. 31084.
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Kparak cagpixaj

Y papy je maT OnWC KIMHWYKE CIUKE, NUjarHOCTHKOBAamwba, U30/1aluje U MOTBPAe
M30J10BaHOT BUpYyca AyjeckujeBe DONECTH y KIIMHUYKAM MaTepHjasma 000Iennx
Y YTUHYJIMX Taca U Madyaka ca CyMmboM Ha AyjeckujeBy bonect. Tokom 2015., 2016.
u 2017. roguHe y nabopaTopHujy 3a BUPyConOrHjy HayuyHOT MHCTUTyTa 3a
BeTepruHapcTBO ,HoBu Cap“ cy HOCTaB/bEeHU JIEMIEBU WIM y30pLUU TKHMBA MO3ra U
NapeHXUMAaTO3HUX OpraHa of 3 rnca U 3 Mauke, KOjU Cy YTUHYJIH Ca CYyCIEeKTHUM
cUMIITOMUMa AyjeckujeBe DOeCTH. YTHUHYIH IICH Cy MOTHLAIHU Ca TepUTOpHje
rpaga Hosor Caza v bujersune, a yruHyse Mauke ca TepUTOpHje rpaga beorpaga
Hosor Capa. Kop cBux maca dosecT ce nojaBuia Mocjie KOH3yMHpamwa CBEXET
CBUBCKOT MeCa, WIN U3HYTPHULA 3aKIaHuX CBUKaA. bonecT ce dp3o passujana, a 'y
KJIWHUYKOj CJIIMOW NOMWHUpaAW Cy HEPBHM CUMITOMH M TIOBMILEHA TEJIECHA
TeMmrepaTypa. YruHyha Ccy HacTajana 3a 0ko 24 caTa Of MojaBe MPBUX CUMIITOMa
Donectu. JemaH ciny4aj JUjarHOCTHKOBama Ayjeckujese DojecTy naca je yrsphex
KOZ Tca, KOju je MOTULIA0 U3 OJrajuBavyHule, Y KOjoj je yTUHYyJIo 7 of yKynHo 16
naca. CBU yTUHYJIM NCU Cy UMaJIM BEOMa CJIMYHE CHUMIOTOME DOJIECTH, KOjU CY
HaCTaJI¥ OKO 24 caTa 1ocjie KOH3yMHUpamwa CBEXET CBUBCKOT MeCa, a 000JIeNH 11CH
Cy Y KpaTKOM BpEMEHCKOM HWHTepBajly CBU YIMHYJIU. [Ipyru ciydaj Ayjeckujese
DosiecTy KOA maca je HacTao KOH3yMHUpawmeM U3HYTpHLA 3aKIaHUX CBUBa. Tpehu
CJIy4aj, C€ MOXKE TOBE3aTH Ca HEKOHTPOJIMCAHUM HM371aCKOM IICa U3 JBOPHUILTA U
BETOBUM IOBPAaTKOM Ca KOMaJOM CBUBCKE KOCTH y YCTHMa. 3a [Be, Ol TpH
HCIIUTaHe MaukKe, ca I0ka30M BUpyca AyjeckujeBe DOECTH, He TIOCTOje oAl O
HaCTaHKy 0OJIeCTH, MOIUTO Cy Mayke Ouie nyTanuue, ma cy ca Beh pasBHjeHUM
KIMHUYKUM CUMITOMHUMA U CyMHbe Ha DECHWJIO MpeyseTe ca yaule U OLHETe Ha
oncepsauyjy. 3a Tpehy Mauky, BJIaCHHLM HHCYy MOIJIM [Ja M3HECY IOHATKE O
moryhHocTH UH(deK1je BUpycoM AyjeckrjeBe Do1eCTH.

Bupyc AyjeckujeBe domecTu je M30JI0BaH ymoTpedoM KOHTHHYHWpaHe KyJType
henuja PK-15 (ATCC), a noka3aH PCR TEXHUKOM.

Kipyune peun: [Icu, Mauke, Ayjeckrjesa DoJecT, U301anyja v [oKa3uBame BUpyca

3axBanHHNa: McTpakuBama Cy pealn3oBaHa Ipema NMpOjeKTy TeXHOJoWKor passoja TP 31084,
(uHaHCHpaHOr 0 cTpaHe MUHHCTapCcTBa NPOCBETE, HayKe M TEXHOJIOLIKOr pasBoja Pemybnuxe
Cpbyje.
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Abstract

This paper provides an overview of clinical signs, diagnosis, isolation and
confirmation of the isolated Aujesky's disease virus in tissue samples from dogs
and cats that died with clinical suspicion of Aujeszky's disease. During 2015, 2016
and 2017, carcasses or tissue samples of brain and parenchymal organs of 3 dogs
and 3 cats which died with clinical signs suspect to Aujeszky's disease, were
brought to the laboratory of Virology department of the Scientific veterinary
institute "Novi Sad". The dogs originated from the territory of Novi Sad and
Bijeljina, and the cats originated from the territory of Belgrade and Novi Sad. In all
dogs, the disease appeared after consuming fresh pork or pig offal. The disease
developed rapidly, and neurological signs and fever were dominant clinical signs.
The death occurred within about 24 hours from the onset of the first clinical signs
of the disease. The first case of Aujeszky's disease in dogs occurred in a dog
originating from a kennel, in which 7 out of 16 dogs died. All dogs that died showed
very similar signs of the disease, which occurred about 24 hours after consuming
fresh pork. All 7 dogs died in a short time interval afterwards. Another case of
Aujeszky's disease in dogs was caused by the consumption of offal of slaughtered
pigs. The third case can be associated with a dog leaving the yard and returning
with a piece of pig bone in the mouth. For two out of the three tested cats with
confirmed Aujeszky's disease, there were no data on the onset of the disease, as
the cats were stray , and were taken from the streets to the observation with
already developed clinical signs and suspicion of rabies. For the third cat, the
owners could not provide information about the possible route of infection with
the Aujeszky's disease virus.

The Aujeszky's disease virus was isolated using a continuous cell culture of RK-15
(ATCC) and confirmed by PCR method.

Keywords: Dogs, cats, Aujesky's disease, virus isolation and confirmation
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Kparak cagpikaj

BupycHe pecniupaTtopHe HHGEKLUje Cy CBaKaKo jeflaH 01 Hajuelrhrx 3paBCTBEHUX
mpodyieMa KofI Kowa IHUpoM cBeTa. OHe UMAjy Haj3HAUYajHUjU UHAHCHjCKH YTHLIA]
Ha WHIYCTPHjy KOBHUUKOr CIOpPTAa M KOWApPCTBO yommTe. Ha Hamem monpyyjy
BEpOBAaTHO Hajsehu mnpobieM mnpencraBba HHQIyEHLA, a 3a HOM CJIenu
PHUHOITHEYMOHHUTHUC, Ka0 ¥ BUPYCHU aPTEPUTHC KOjH je TeK 3aJHbUX TOJUHA [OOMO Ha
3Hauyajy. BupycHe pecnupaTtopHe uH@ekuuje cy Hajuemwrhe Be3aHa 3a CIIOPTCKe
KOMe€, jep Cy Ta I'pja y IPUIULH [1a Ce MeLlajy ca APYTUM KOBbHMa & TOM IPUINKOM
Cy U3JI0KEHa U CTpecy yCjef MyToBama U TaKMHUYema. YKOIUKO Ce pajguo o
VH/IUBUIYTHOM JIp)Kamy KOWa pafiv pa3oHO/ie OBaKkBa 000/beHa Cy Mambe 3HayajHa.
YrnaBHOM ce pagy 0 eH300TCKOM I10jaB/bUBaby, Be3aHOM 3a ofpehene xunogpome
WIH epreje, ca PETKUM eNHU300THjama, YIaBHOM HHyeHLe. [locnenwa Benvka
enupemuja uHdIyeHue je d0una y Hamwum kpajesuma 2004. roguHe, mehyTum,
Kpajem 2018. ronuHe 3adeneXeHU Cy NMO3WTHUBHU CITydajeBU KOJ BEJIUKOT Opoja
KOHa Ha TEPUTOpHjU Benuke bpuTanuje v To Kako KOJ HEBAKIIMHUCAHUX TAKO U KOJL
BAaKLJMHHCAHUX KOA Ca TEHOEHLWjoM Iunpewa Ha Ppanuycky, benrujy, Hemauxy,
Hpcky, Xonaugujy, Jancky u lllBencky. EkBunu xepnec Bupyc tun 1 (EHV-1) u tun
4 (EHV-4) n3asuBajy pecnupaTopHO 000JbeHhe — PUHOITHEYMOHUTHUC KOZ KOowba. OBa
IlBa TUIA Cy €HIEMHUYHH Y [TOIy/1alkjaMa Kowba IIMPOM CBETa Ca [TPeBaJeHIIOM Koja
uze 1o 50%. EHV-1 u EHV-4 y3pokyjy odo/sera ropsbhy peclnupaTopHUX MyTeBa,
nok je EHV-1 nosesan ca adopTycoMm, NepHHATATHUM MOPTAIUTETOM U
NapajJuTAYKUM HEYPOJIOUWIKUM OonecTUMa. BupycHu apreputuc komwa (EAV)
NpefcTaB/ba PECIUPATOPHO, BUPYCHO, KOHTAardo3Ho obomewe eksupga. EAV je
BUpYyC U3 damunuje Arteriviridae a Ha HauleM TOAPYyYjy MPUCYCTBO BUpyca je
JIOKa3aHO ceposiowku anu u y3 nomoh RT-PCR TexHuke W M3osaluje BUpyca.
Obosmeme Hajuewrhe mpoTvue CyOKITMHUUKM WIKM akyTHO. EAV uHdexuuja Mmoxe
¥3a3BaTH CUMIITOME CIIMYHE IPUITYy OJHOCHO PECTIMPATOPHE CUMIITOME DOIECTH U
TO KOJ OApaciuX KOmwa, adopTyc KOA rpaBUAHUX KOOWIA, WHTEPCTULIHMjaTHY
ITHEYMOHHUjY KO MIauX KApedasy U ep3uCcTeHTHY MHMEKLHjy KOZ TacTyBa.
KibyuHe peun: kOB, UHQIYEHLa, XEPIeC, apTEPUTHC
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Abstract

Viral respiratory infections are certainly one of the most common health
problems in horses around the world. They have the most significant financial
impact on the horse-breeding industry and horsemanship in general. In our area,
probably the biggest problem is influenza, followed by rhinopneumonitis, as well
as viral artheritis, which has only gained importance in recent years. Viral
respiratory infections are most commonly associated with sports horses, because
these throats are able to mix with other horses, and are under the stress due to
travel and competition.

If there is a work on individually keeping horses as a companion animals. such
diseases are less significant. Generally speaking, this is an enzootic occurrence
associated with certain hippodrome or stable, with rare epizootics, mainly
influenza. The last major epidemic of influenza was in our region in 2004;
however, at the end of 2018, there were positive cases in a large number of horses
on the territory of Great Britain, both in non-vaccinated and vaccinated horses
with the tendency of spreading to France, Belgium, Germany , Ireland, the
Netherlands, Denmark and Sweden. Equine herpes virus type 1 (EHV-1) and type
4 (EHV-4) cause a respiratory disease - rhinopneumonitis in horses. These two
types are endemic in horse population around the world with a prevalence of up to
50%. EHV-1 and EHV-4 cause upper respiratory tract diseases, while EHV-1 is
associated with abortion, prenatal mortality and paralytic neurological diseases.
Viral arteritis of the horse (EAV) is a respiratory, viral, contagious disease of
ungulates. EAV is a virus from the Arteriviridae family and in our area the
presence of the virus has been proven serologically but also with RT-PCR
technique and virus isolation. The disease usually passes subclinical or acute. EAV
infection can cause symptoms similar to flu or respiratory symptoms of the
disease, in adult horses, abortion in pregnant mares, and interstitial pneumonia in
young horses and persistent infection in stallion.

Keywords: horses, influenza, herpes, arteritis
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Kparak cagpikaj

KoHTpona racTpOMHTECTHHA/IHUX MapasuTa y pasJMuUTUM CUCTEMHMaA y3roja
IIpeXuBapa 3aCHUBAHA je Ha BaKUWHALWjH, XeMOTepanujy, Nodospllamy KBaJIATETa
MEHAlIMeHTa CTaZa U Kopullhewy reHeTCKUX NnoTeHuujana nomahuna. [lupom
CBEeTa JOMMHMPA CTpaTeruja KOHTpoJie XeJIMUHATA 3aCHOBaHa Ha YeCTOj ynotpedu
AHTUXEJIMUHTHKA, KOja Cé CMaTpa HeOAPKUBHUM, C 003UPOM Ha MojaBy cBe Beher
Opoja ¥ BpCTa napasuTa Koju Cy OTIOPHH Ha JieKoBe. Pa3Boj pe3ucTeHluje Ha CBe
TPU Tpylle aHTUXEJIMHUHTHKA IIHPOKOT CeKTpa (HUKOTUHCKU aHTHUXEJIMUHTHIIH,
OEeH3MMHUA30/IM U MaKpOIUAHU JIaKTOHM) M nosehana Opura 3a 3papasmbe
noTpollaya ycCJ0B/beHE TI0jaBOM pe3uaya NMPUMHUjeHEeHUX JHjeKkoBa y XpaHH,
DIOLATHO KOMIUIMKYjy KOHTPOJIY OBUX HEMaToZa. Y LIW/by CMamewa Op3uHe 1ojase
pe3uCTeHLMje Ha aHTUXEJIMUHTHKE KOJi TaCTPOMHTECTHHATHUX HEMATO/la MaJIUX
IpexuBapa W OpraHusaldje mnpoueca OPKHUBOT MHTETPUCAHOI YIpaBibakba
napasuTuMa, INI0DaNTHO je npuxsaheH NPUHLMWN UWBAaHOT CeJIEKTUBHOT TPETMaHa.
CnpoBoheme oBe cTpaTeryje je TeK OGHeAaBHO MOCTAI0 U3BOAJBUBO, Ca Pa3BOjeM U
IPaKTUYHOM MPUMEHOM CHUCTEMA, KOjH CITY’KHU 32 KIMHUUKY ITPOLjeHy aHeMHje KO
MaJIUX NpeXxuBapa 0d0IeNux off XeMOHXo03€e. [Topes Tora, KpaTKoTpajHe IpOMeHe
TEJIECHE TeXUHe U oapehuBame TelecHe KOHOULMje MOTy OWTH INOKas3aTesbu
eHJoTNapa3nTo3a, WTo oMoryhaBa dp3y umeHTHdUKALHUjy KUBOTHHA Koje he
BEPOBATHO MMATH KOPUCTH Of TpeTMaHa. JJoOWjeHU pe3ynTaTH KBAaHTHTATHBHE
KOTIPOJIOLIKE TUjarHOCTUKE U PE3YNITATH IPOLIEHE aHEMUje CY KPUTEPUjYMU KOjH
omoryhasajy nudepeHUHjaTHy AUjarHOCTUKY U3mel)y 3ApaBUX U PE3UTUjEHTHUX
JKUBOTHUHA W JaKUy OUjarHOCTUKY pesucreHuuje mapasurta. C ob3upom pa
Pe3WIHjeHTHEe J>KUBOTHE WIpajy Ba)KHY YJIOTY Y KOHTaMHUHALMjU Mallbhaka,
Pa3syMibUB je KIMHUYKO-TIAPA3UTOJIOIIKK 3HAyaj HHXOBOI MPABOBPEMEHOT
OTKpHBama.

KibyyHe peum: npexuBapH, PE3UCTEHLHja, aHTHUXEJIMWHTHULIM, pe3WIHjeHLHja,
IVjarTHOCTUYKY IapaMeTpu
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Abstract

The control of gastrointestinal parasites in different systems of rearing ruminants
is based on the vaccination, chemotherapy, improving the quality of herd
management and utilazing of genetic potential of the host. The strategy for the
control of helminths dominates all around world and is based on the frequent use
of anithelminitics, which is considered unsustainable, due to the phenomenon of
the increasing number and type of parasites which are resistent to drugs. The
development of the resistance in all three groups of a broad spectrum of
antihelminitics (nicotine antihelminitic, benzimidazoles and macrolide lactones)
and the increased concern for the health of consumers, caused by the presence of
the drug residues applied in food, more complicating the control of these
nematodes. In order to reduce the rate of the resistance to antihelminitics in
gastrointestinal nematodes of small ruminants and organization of sustainable
integrated management of parasites, globally accepted principle of targeted
selective treatment. Implementation of this strategy has recently become
feasible, with the development and practical application of the system, which is
used for clinical assessment of the anemia in small ruminants sicken by the
hemonhosis. In addition, the short-period change of weight and the
determination of body condition, may be indicators of endoparasitoses, which
allows a rapid identification of animals which are likely to benefit from the
treatment. The results of quantitative coprological diagnostics and evaluation of
the results in the degree of anemia, represent a criteria that provides differential
diagnosis between healthy and resilient animals, and easier diagnostics of parasite
resistance. Since the more resilient animals have an important role in the
contamination of grassland, the clinical and parasitological importance is
understood due to their timely detection.

Key words: ruminants, resistance, antheliminitics, resilience, diagnostic
parameters
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Kparax cagpxaj

Hajbome cpenctBo 3a Ddopdy mpotus Oosectu je HoBau. HamjeHa ce moxe
NOOUje/IMTH Ha HOBAll 3a IPEBEHTHUBHE Mjepe, HoBall 3a Cy3bujame U
HCKOpjemUBamke D0eCTH W HOBAll 3a CaHauujy wmTeTa of dosectu. CBakako je
HajBaXKHUjU CETMEHT Yyjlarawmwe Yy TMpeBeHUHjy ©Oonectn. 3a wu3djeraBame
KOMIUTMKALWja U CKyIMUX Mjepa OlopaBKa U pexabuauTaluje HeOmX0AHO je UMaTh
Ha YMy U3peKy Ja je "npesBeHUHja Dosba Of nujederna” Wik "Dosbe CIIPHjEeUUTH Hero
nvjeduTH”. EBUIEHTHO je [a Ce y MPEBEHLH]Y yaake Maso Ma Cy CTora CBe Jajbe
aKTUBHOCTH MO NpaBUiIy Beome "ckyme”. [IpeBeHTHBHE Mjepe Ce HeLOBOJbHO
pefy3rMajy y 3eMibama Koje MMajy OrpaHudYeHa OylleTCcKka CpefcTBa Ia Kaja He
MOCTOju "MPUTHCAK” jaBHOCTH, MpOM3BOhHaya, Tprosala, M3BO3HUKA M IPYTUX
cydjexaTa OHIa ce Mjepe He TTpeAy3uMajy. Y eKOHOMCKHU C/adHjuM CUCTeMUMA Ce
Hajuemhe pearyje no usdbujamy ogpehene donecty vy y HajdboeM CiTydajy Kana ce
1I0jaBH HEMocpesHa NpHjeTma of Iojase DOIeCTH Ha caMoj rpaHuLM. [1a unax ce He
MoXKe pehu [1a ce He ynaXke y IPEBEHTUBY, ajl je TO CBaKako BeOMa Majo y Halloj
3eMJbH Y OJHOCY Ha OKpYXeme, a NocedHO pasBUjeHe 3emsbe. Y pajly ce HaBoje
JoctynHe WHAOpMauuje O MJIaHUPaHUM OyLeTCKUM CpeNCcTBUMa 3a MojefuHe
3emJbe IIje Cce BUAU Ja je, Iopel HApOUNTO OMAaCHUX 3apa3sHUX 00JIeCTH a IocedHo
30HO03a npejBul)eHa U MpeBeHTUBHA aKTUBHOCT 3a DOMECTH Koje cy of 3Hadaja 3a
HallMOHAIHY €EKOHOMM]Y Kao LITO Cy HIIP. KJIaCUYHA KyTra CBUKa, OpyLeno3a, donect
MJIaBOT je3WKa Ma W aKTyejHa OMacHOCT of adpuuke Kyre cBUma. CBaka domect
nogpasyMujeBa a Ce Mpefy3mMy OINIITE MPEBEHTUBHE Mjepe y Koje Crazaajy
BETEPHUHAPCKO CAHUTAPHE Mjepe Ha papMamMa, KOHTPOJIa KpeTamwa U efyKalihje CBUX
cydjexara u rocedbHe Mjepe 3a nojenvHe DOJIECTH Kao WITO Cy BaKLWHALKje, PAHO
OTKPpUBAKE OTHOCHO dKTUBHH U ITACUBHU HAA30DP. Tpeﬁa CBAKAKO UMATHy BULIY Id HE
MOCTOjU TPEBEHTUBHA Mjepa Kkoja he amcomyTHO Oa copujedyd u3dUjame Heke
Donecty, anu he mpepyseTe NPEBEHTHBHE Mjepe CMambUTH LITETHE IMOCIeAule
nojaBe dosiecTU. YKOIUKO C€ He TIOCBETH MaXKkha HaBENEeHWM NPEBEHTUBHUM
Mjepama oHAga Moxe aohu mo usdujawma dosecTu 3a Koje je oHAA MOTpebHO
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noTpedHO M3[IBOjUTH MHOTO Beha cpefcTBa 3a BEHO Cy30ujame U epafguKalujy, a
3aBHCHO O KO0joj ce donmectu pagu OHOa je 0daBe3HO 00e3DenuTH W CpencTsa 3a
iahame HacTanux LITeTa 3aBUCHO 0 KOjoj ce donectr pagu. He Tpeda 3aHemaputu
YUIBEHULYY [a 3HaudajaH 0poj JbyAM MOXKe OCTaTH 0e3 maTepHjajiHe ersuCTeHLHje
IITO CMO WUMaad TMPUIMKY Ja BUIUMO Kaja cy 3dor dpyuenose yHUILTaBaHa
KOMIUIETHA CTaZa OBala, a YWTaBa AOMahMHCTBA Cy ocTajana De3 maTepujanHe
ersucteHuuje. IpxaBa Huje duna y moryhHoCTH na MHOTMMA aJeKBATHO
HaIOKHagy IITETY 300r yera ce MHOTH Off BUX HUCY HUKaja BPaTWIU TOj BPCTH
npousBoawe. Yak Cy U €KOHOMHje pa3BUjeHUX 3emMaba Ouiie y 030U/bHUM
npobiemMrma Kaja je OUjarHOCTMKOBaHa HoBa ¢gopma Kpojuseng-Jakydose
DonecTH kaga je ctana ynorpeda v mpomet roeeher meca. YBohewem CTPOTHX Mjepa
ynoTtpede XpaHe 3a )KUBOTHH€, 00aBe3HOT TPEBEHTUBHOT ITperiesia HaKOH Klawba U
KOHTPUIUCAHOT CaKyIJbakha U YHUILITABakha aHUMAIHOT OTIIaZla HUje PeueHo aa ce
HE MOXE JEeCHTH IojaBa DOJECTH, ajlld je OBUM INPEBEHTUBHUM Mjepama
3arapaHToBaHO fia he Honect OUTH OTKpHUBEHA IIPHje HETO IUTO YIPO3H NOTPOIIAYa.
Jaxse, ynarawmeM y HaBelleHe NPEBEHTHBHE Mjepe CIpHjedyeHe Cy OTPOMHe
€KOHOMCKe 1uTeTe. Mnu Ha nMpuMjepy NMpeBEHTUBHE BaKLMHAlMje CBHUIbA IIPOTUB
KJIaCUYHE Kyre cBUma Kaj je 3a oko 500.000 cBMba HEONMXOOHO U3[ABOjUTH OKO 2
MWIOHA KOHBEPTUOWIHUX Mapaka 1To je mpudnmxHo uujeru 5.000 csuma of 1o
100 xr o uujenu on 4 KM/kr. Kaga du ce nojaBuia ¥ Mpommpuia KiacuyHa Kyra
cBUMa 3axBaheHOCT O OuIa CUTypHO HEKOIMKO JleCeTUHA XUsbaJa CBUHbA LITO DU
3aXTHjeBaJio BULLIECTPYKO BUIIE HOBLIA Ka0 IUPEKTHe mTeTe. Konuke cy eKOHOMCKH
LITETHE TIOCIAefuLe MojaBe onpeheHux 3apasHux dosectd [ODpPO ce WIycTpyje
aKTyeJIHOM CUTyalldjoM ca appUUKOM KYTOM CBHHA. Y €BPOIIHU je 0f] OBE DOIECTH
Beh yHUIITEHO BUIlle MUJTMOHA CBHbA, YTPOKEeHA ITPOM3BOa, OHeMoTryheH H3B03
U gpyre wmreTHe nocinepuue. Y byunery EY je 3a KOHTpOIy W HCKOpjemHBame
adpuuke Kyre ceuma 3a 2019. roguny npensubheno 14,3 munroHa espa. Ox 2013.
1o 2018. ropure EY je dunancupana cupoBoheme Mjepa 3a 0By H0eCT y U3HOCY Of
59,2 munuoHa eBpa. [lopen Tora u3nBajajy ce OrpoOMHa CPEACTBA 3a HAOKHAZe
HaCTaJUX WITeTHUX TOCAeAWLla IO TpOu3Bohaue, TProBue W U3BO3HUKE.
PykoBOAgMOUM HaJI€XHUX BIaJUHUX WHCTUTYLHja M NPUBATHOT CEKTOpa ca
CTPY4YHUM CiaykDaMa Kao IUTO je BeTepUHApCKa U ofpeheHe HayyHe HHCTUTYLUje
Tpedajy Ia BUllle pa3roBapajy u fa du ce DoJbe pasyMjesie MpUjeTHhe U a ce U3BPILIE
ajeKBaTHa yJjarama y 3allTUTy NPOU3BOJHE W 34paBjba KUBOTHHA IMyTEM
IIPEBEHTUBHUX EKOHOMCKUX yylarama.

BeTepuHapcka ciy»xda je kao peryyincaHa U BeoMa 0IT0BOPHA MpodecHja MoTIyHO
onpenyvjesbeHa IPUHUUIY "IpeBeHLHja je dosba Of nujeyema’ U CIpPEMHA [a
y4ecTByje y CBUM aKTUBHOCTMMA OJf MHTEpeca 3a jaBHO 3[paBbe y KOHIENTY
"JepWHCTBEHO 37apasbe”’. OBaKkBUM NPUCTYIIOM ce MoOxe o00e3demutn Beha
CUTYDHOCT U D0Jbe 3[IpaBibe JbyIU U JKUBOTHIbA, TPOU3BIHA 34PaBCTBEHO De3denHe
XpaHe, U3B03 U HapaBHO DO/ba EKOHOMCKA CHUTyalluja y 3eMsbU. MHBecTHpame y
MpeBeHTHUBY YyBa HOBAL.

KspyuHe pujeun: HonecTy )KUBOTHHA, BETEPUHAPCKA EKOHOMHKA, MEHALIMEHT Y
BETEPUHAPCTBY, BETEPUHAPCKA €MUIeMUOIOTHja
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Abstract

The best means of fighting the disease is money. Money can be allocated for
preventive measures, for the control and eradication of the disease or for
remedying the damage from disease. Certainly, the most important segment is the
investment in disease prevention. To avoid complications and expensive recovery
and rehabilitation measures it is necessary to bear in mind the saying that
"prevention is better than healing" or "better prevent than cure". It is evident that
investment in prevention are small, and therefore all further activities, as a rule,
are "expensive". Preventive measures are underutilized in countries with limited
budgetary resources, and when there is no "pressure" of the public, producers,
traders, exporters and other entities, then measures are not taken. In economically
weaker systems, it is most commonly reacted after the outbreak of a particular
disease or, at best, when there is an immediate threat from the onset of disease at
the border. Still, one can not say that it is not invested in prevention, but it is
certainly very little in our country in relation to countries in our region, and
especially to the developed countries. The paper provides available information on
planned budgetary funds for individual countries where it can be seen that, in
addition to particularly dangerous infectious diseases and especially zonosis,
preventive activity for diseases that are important for the national economy, such
as, for example,classical swine fever, brucellosis, blue-tongue disease and even
current risk of African swine fever. Each disease implies taking general preventive
measures that include veterinary sanitary measures on farms,controlling
movements of animals and education of all subjects, and specific measures for
particular diseases such as vaccinations, early detection, or active and passive
surveillance. It should be borne in mind that there is no preventive measure that
will absolutely prevent the outbreak of a disease, but they will reduce the harmful
effects of the onset of the disease. Unless attention is paid to the above-mentioned
preventive measures, then there can be an outbreak of diseases, for which it is
necessary to allocate much more funds for its suppression and eradication, as well
as to provide means for payment of the damage incurred, depending on the disease
that has occurred. One should not ignore the fact that a significant number of
people can remain without material existence, as we had the opportunity to see
when complete herds of sheep were destroyed due to brucellosis, and
entire households were left without material existence. The state
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was not able to compensate adequately, to people wherefore many of them never
returned to that kind of production. Even the economies of the developed
countries were in serious trouble when a new form of Kreuzveld-Jakub disease
was diagnosed when the use and trade of beef was stopped. By introducing strict
animal feeding measures, a mandatory preventive examination after slaughter
and contaminated collection and destruction of animal waste, does not mean that
disease can not occur, but these preventive measures but these preventive
measures are a guarantee that the disease will be detected before consumers are
endangered. Therefore, the investing in the mentioned preventive measures has
prevented huge economic damage. Or, for example, preventive vaccination of pigs
against classical swine fever when it is necessary to allocate about 2 million
convertible marks for about 500,000 pigs, which is approximately 5,000 pigs of
100 kg at a price of 4 KM / kg. If the classical swine fever appeare and spread, it
would certainly be a few tens of thousands of pigs that would require more money
than direct damage. The harmful consequences of the appearance of certain
infectious diseases can be seen in the current situation with African swine fever.
In Europe, millions of pigs have already been destroyed due to this disease,
production is endangered, export is disabled, and there are other harmful effects.
In the EU budget, amount of 14.3 million euro is foreseen for the control and
eradication of African swine fever for the year 2019. In the period from 2013. to
2018., the EU funded the implementation of measures for this disease in the
amount of 59.2 million euros. In addition, there are huge funds to compensate for
the harmful effects that have been caused by manufacturers, traders and
exporters. The heads of relevant government institutions and the private sector
with expert services, such as veterinary and certain scientific institutions, need to
talk more and understand the threats better and to make adequate investments in
protecting production and animal health through preventive economic
investment.

The veterinary service is a regulated and highly responsible profession fully
committed to the principle of "prevention is better than treatment" and ready to
participate in all activities of public health interest in the concept of "Unique
health". This approach can provide greater safety and better health of people and
animals, production of health-safe food, export and, of course, a better economic
situation in the country. Investing in prevention protects money.

Key words: animal diseases, veterinary economics, veterinary management,
veterinary epidemiology
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Kparak cagpxaj

TpuxuHeno3a je KOCMOIOJUTCKA aHTPOMO300HO3a, KOja ce ybdpaja y rpymy
CUCTEMCKHUX DOJIeCTH, a MPOy3POKOBaHa je JIapBEHUM ODJIMIIMMa BasbKacTOT LIpBA
Trichinella species. OHa je jenHa o HajCTapUjUX W HAjyNOPHUjUX MapasUTCKUX
300HO3a KoOja ce Beh OyXW HH3 TrOAWHA HajlasW y XKM)XKU HHTEpPecOoBama
BETEPUHAPCKUX, MEAULIMHCKUX U DHUOJIOIIKUX HAYYHO-UCTPaKMBAYKUX PaSHUKA.
[Tapasutu u3 popa Trichinella n1jarHOCTUKOBAHU Cy Y BULIE Of CTO BpCTa foMahux
W JUB/BUX CHCapa U NTULA. Y OBOM HCTpPaKUBawky NPHUKa3aHU Cy pe3ysiTaTd
I00WjeHH MTPU KOHCTPYKUUjU MoJiesna 3a mpahewe U epafuKkalyjy TPUXUHENI03e Ha
OTPaHUYEHOM TOAPYYjy. HakoH ycTaHOB/baBawka CBUX TPOIIKOBA HEOMXOOHUX 3a
crpoBoheme nporpama 3a KOHTPOJTy ¥ epaguKaliijy TPUXUHEI03€, Kao U IprKasa u
IIpPOLEHE CBUX JODWUTH HACTaIMX Kao MOCIefuLia CMamema HH(EeKlIHje CBUHbA
napBama Trichinella spiralis, cMameHOT Opoja TPUXWMHOCKOIICKUX Mperiena u
cMameHor dpoja obonenux Jbyou NPUCTYNHIM CMO €KOHOMCKOj eBanayauuju
IpojekToBaHOr nmporpama. ExoHomcka eBajyanuja, OAHOCHO APYLITBEHA
OTMpPaBIAHOCT MpOrpama 3a KOHTPOIY U UCKOPehHBalbe TPUXUHEN03€e U3Be[eHa je
nomohy cost-benefit ananuse. [lomro ce pagy 0 MPUMEHH AUHAMUYKOT METOZA
OWMII0 je HeoNX0oHO U3BPIIMTH AUCKOHTOBAKE CBUX HOBYAHUX BPEIHOCTH Koje U ce
KOPUCTHJIE Y 0BOM IIPOrpaMy Kako OH Ce OHe CBeJle Ha Cafialilky BpefsHocT. OBo je
ypaheHo mpuMeHoM oparosapajyher nuckonTHoOr daxTopa. Ha 0CHOBY TpeHYTHHUX
WHQIATOPHUX KpeTawa, DAaHKAPCKUX KamaTa W MpoleHe KaMaTHUX CToma y
OymyhHoCTH M3pauyHalnu CMO Ja Ce CBa JUCKOHTOBama HU3BENy Ha OCHOBY
nuckoHTHe ctone of 3,00%. [Tpouecom JUCKOHTOBawa CMO YTBPAWIN Cafallbe
BPEJHOCTH TPOILIKOBA U IODUTH U Ha OCHOBY OBE aHAJIM3€ O[PEJUIM CMO OCHOBHE
KPUTEPHUjyMe 3a OLEHYy €KOHOMCKe ONpaBNaHOCTH CIpoBohema mporpama 3a
KOHTpOJy U €pajuKaluHjy TpuxuHeno3e. EKOHOMCKa ONpaBJaHOCT Mporpama
MpoLiekeHa je Ha OCHOBY HeTo cajaurwe BpenHoctv (HCB), ogHoca mobutu u
tTpowkoBa (OT) u unrepHe ctomne nospahaja (MCII). [Ipunukom uspauyHaBama
OBHMX IapameTapa IMOCTaBWIM CMO [Ba Mojena: Moneal A koju odyxBaTa CBe
TPOULIKOBe MpefBUl)eHe MPOrpamMoM 3a KOHTPOJY U epajuKkallijy TPUXHUHEN03e U
mogen b npu unjeM u3payyHaBamwby HHUCY Y3€TH Y 003Up TPOLIKOBU ODeeKaBama
CBUMA, jep ce odesexaBame CBHHA CIPOBOJHM HE3aBUCHO Of CIpoBohema
POjeKTOBAaHUX MOZeJTa 32 KOHTPOJLY U epafuKalyjy TPUXUHEN03e.
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ExoHOoMcka eBanyauuja u3paheHHX Mopena nporpama 3a KOHTPOIy U
UCKODEHhUBabe TPUXUHEI03€ Ha OTPaHUYeHOM eMH300THOJIOKOM NOIPYYjy, Koja
je ypaheHa Ha OCHOBY cost-benefit ananuse, nokasyje na cy odba mogesa (Monen A u
mozmen b) eKOHOMCKM ompaBiaHa, OJHOCHO o0Dda Mofena MMajy NO3WUTHBAH
€KOHOMCKH edekat. Y 0da Mozena HeTO Cafalll e BPEAHOCTH CY TO3UTUBHE (MO
A HCB=1.652.182,14 eBpa. u mogen b HCB=2.344.732,57 eBpa). Takohe, Ha OBOM
€IM300THOJIOIIKOM MTOAIPYYjYy U OJHOC JOOUTH U TPOIIKOBA y 00a Mozena je Behu of
jenunuue (monen A OT=1,64; monen b OT=1,25). Ha ocHOBY 0BUX pe3ynrara
YCTAaHOBJ/BEHO je Aa cy oda Mojena MpOjeKTOBAHOr Mporpama eKOHOMCKH
onpasnaHa ¥ ucruiatusa jep je koebunujer OJT sehu ox 1,00. Ha ocnosy UCII,
Kao Tpeher xpuTepujyMa 3a mpHUxBaTame NMpoOrpama, yCTaHOB/BEHO je na Ou oda
Mogpesna duia eKOHOMCKH OIlpaBaHa CBe JOK KaMaTHa CTOTa Ha FOOUILBEM HUBOY
He Ou mpenasuna 29,80% 3a momen A u 49,20% 3a mogen b.

KipyyHe peuu: TpUXHHEN03a, €KOHOMCKH T[OKa3aTesb, aHajau3a JO0OWUTH U
TPOILKOBA.
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Lecture by invitation

ECONOMIC EVALUATION OF THE PROGRAM FOR
ERADICATION OF TRIHINELLOSIS

Milorad Mirilovi¢™*, Nada Tajdi¢', Spomenka Puri¢',
Branislav Vejnovi¢', Drago Nedi¢', Vlado Teodorovi¢'

1 dr Milorad Mirilovi¢, associate professor, dr Nada Tajdi¢, assistant professor,
Spomenka Duri¢, dr vet. med., teaching assistant, dr Branislav Vejnovi¢, teaching assistant,
dr Drago Nedi¢, full professor, dr Vlado Teodorovic, full professor,

Faculty of Veterinary Medicine, University of Belgrade, Belgrade, Serbia
* Correspondent author: Munopan Mupunosuh: mija@vet.bg.ac.rs

Abstract

Trichinellosis is a cosmopolitan anthropozoonosis, which is a group of systemic
diseases, and is caused by larval forms of the Trichinella species. It is one of the
oldest and most controversial parasitic zoonoses that has been in the forefront of
veterinary, medical and biological research for many years. Parasites from the
genus Trichinella were diagnosed in more than one hundred species of domestic
and wild mammals and birds. This study shows the results of systematically
controlled pest control, which was carried out in one inhabited area, or zone.

This study shows the results obtained in the design of the trichinosis tracking and
eradication model in the limited area. After establishing all the costs necessary for
the implementation of the Trichinosis control and eradication program, as well as
the presentation and assessment of all the profits resulting from the reduction of
T. spiralis pigs infection, a reduced number of trichinoscopic examinations and a
reduced number of diseased people, we have accessed the economic evaluation of
the projected program. The economic evaluation, i.e. the social justification of
trichinosis control and eradication programs, was carried out using a cost-benefit
analysis. Since it was a dynamic method, it was necessary to discount all the
monetary values that would be used in this program in order to get them to the
present value. This was done using an appropriate discount factor. Based on
current inflation trends, bank interest rates and interest rate estimates in the
future, we calculated that all discounts are based on a discount rate of 3.00%. By
the discounting process we determined the present value of costs and profit and
based on this analysis we determined the basic criteria for assessing the economic
justification of the implementation of the Trichinelosis control and eradication
program. The economic feasibility of the program is estimated based on the net
present value (NPV), cost and benefit ratio (CBR) and internal rate of return
(IRR). When calculating these parameters, we set up two models: model A, which
includes all the costs foreseen by the Trichinellosis control and eradication
program and model B, whose calculation did not take into account the cost of
marking pigs, since the marking of pigs is carried out independently of the
implementation of the designed models for control and eradication Trichinellosis.
The economic evaluation of the developed models of trichinellosis control and
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eradication programs in a limited epizootiological field, which is based on cost-
benefit analysis, shows that both models (model A and model B) are economically
justified, i.e. both models have a positive economic effect. In both models, net
present values are positive (model A NPV =1,652,182.14 euros and model B NPV
=2,334,732.57 euros). Also, in this epizootiological field, both the profit and cost
ratio in both models is greater than the unit (model A CBR = 1.64, model B CBR =
1.25). Based on these results, it has been established that both models of the
projected program are economically viable and cost-effective, as the CBR
coefficient is greater than 1.00. Based on the IRR, as the third criterion for
accepting the program, it was established that both models would be economically
justified, while the interest rate on the annual level would not exceed 29.80% for
model A and 49.20% for model B.

Key words: Trichinellosis, economic indicator, profit and cost analysis.
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ITPBH HAJIA3 MOLINEUS PATENS KOJI IMCHULIA'Y CPBHJH

WBan [Masnosuh'™, Cnobonan Cranojesuh’, [Tasne Fappunosuh’,
Onusep Cresanosuh’, Bpanucnas Kypemymuh’, Hemama 3npaskosuh’,
WBan Jlodpocasmbesuh’

1 mp cuu.MBan [1aBnoBuh, HayuYH! capagHUK,
Hayunu uHCTHTYT 32 BeTepuHapcTso Cpbuje, beorpan, Cpbuja
2 np cuu., Cnodopan CraHojeBuh, HAyYHHU capafHUK,
Hayunu uHCTHTYT 3a BeTepuHapcTtBo Cpbuje, beorpaa, Cpbuja
3 nop cuu., [TaBne T'aBpunoBuh, Hay4YHU capagHUK, BeTeprHApCKU CrienyujamuCTHYKA
uHCTUTYT [Tanueso, [TaHueso, Cpduja
4 nBm, Onusep Cresanosuh, “BJI Bet” bama Jlyka, bama Jlyka, Penydnuka Cprcka, BiH
5 op cuu,bpanncinas Kypemyimnh, BUIIM HAYYHU CapafHUK,
HayuHu uHCTUTYT 3a BeTepuHapcTtBo Cpbuje, beorpan, Cpbuja
6 mp cuu Hemama 31paBkoBuh, Hay4YHU capafHHUK,
Hayunu uHCTUTYT 32 BeTepuHapctBo Cpduje,beorpan,Cpbuja
7 op cuu. MiBan JJodpocasbeBuh, Hay4yHH capafHUK,
BerepuHapcku crnenujanuctuuky HHCTHTYT [Toxapesan, [Toxxapesaw, Cpduja
* KopecnionentHu aytop: e-mail dripavlovic58@gmail.com

Kparax cagpxaj

Toxom MOHUTOPHHTa e(peKaCHOCTH OpaiHe BaKIIMHALIMje TUCHULIA U IPYTUX TUBIbUX
Mecojena nportus decHwia y P.Cpduju, crioBefeHe 1o ynyTcBy YIIpaBe 3a BETEPUHY
MuHucTapcTBa MobONpUBPeESe, IyMapcTBa U Bogonpuspene P.Cpbuje y nepuony
janyap-maprt 2019. mpernienaHo je 52 nena jgelia OATCpe/beHUuX Jruculla (yobuuajeHo
Cce 1asky camo Iyase). [IpuMeHOM CTaHAapAHUX MEeTOoa NapasuTOJIOUIKe CeKLHje
nperiaefiaHy Cy YHYTpallkby OPraHy YCTPe/beHUX XKUBOTHIbA U TPUCYCTBO MapasuTa
je ycraHoBmeHO kop 23 (44,23%). leTepMuHanyja napasura je paheHa Ha OCHOBY
MOP®OIOMIKUX KAPAKTEPUCTHKA U YCTAHOB/BEHO j€ IPUYCTBO OCaM BPCTa IapasuTa.
Y TaHKUM LIpeBUMa KOJ 1eT Iuchla HaheHo je mpucycTBo HemaTozne Molineus patens
(Dujardin, 1845). Haheno je o 17 no 43 mapasuta. OnHoC MyXjak-KeHka je oro 1:4.
IyxuHa Tena je mpoceuHo duma 6,8 MM a MakciMainHa wupuHa 0.139 Mmm (Ha HUBOY
Dase pemna). [yxuHa jemwaxa je usHocuna 0.311 mm. Pedpa komynatopue Sypce
pacnopehena cy y 2—-3 pena. Bentpanna pedpa ¢popmupajy 3ajeSHUYKH TPy U TPBO
WOy TapajiejiHo, a 3aTUM JUCTanHO. [y)KHMHa BEHTpPO-BEHTpPaJHUX pedapa je
nsHocwia 0,099 mm a natepo-BeHTpanHux 0.087 Mmm. bouHa pedpa motuuy of
3ajeJHUYKOr Tpyma IpPU YeHy Cy eKCTepHo-jaTepanHa pedpa Hemrto kpaha u
M31Bajajy ce kao npBo — gyxuHa uM je 0.097 = 0.004 mMm; menuo-naTepanHa pedpa
cy npoceuse gyxuHe 0.127 £ 0.001 mm u noctepo-d6ouyHa pedpa cy myxune 0.129 *
0.003 mm. MehycobHO, y CBOM IOUCTAITHOM [JeNy eKCTepHO-JaTepasHo pedpo
IOOUPYjy eKCTepHO-1op3anHo pedpo. dyxuHa cnukyiaje o 0,195 mm 1o 0.207 Mmm.
JlvcTanHu Kpaj CIIUKYyJIa [T0/IeJbEH je Y TPU eJla a jeNaH Of BUX je IyKU Off TpeocTana
nBa. ['ydepHakynyMm je y3ak v uspyxenu, gyxute 0,114 mm u wnpune 0,007 mm.
OBaj Hana3 je mpBu Hamas Molineus patens xon nucuia y Cpduju u Ha 3amagHom
bankany.

Kspyune pujeun: nucuue, Cpduja, Molineus patens
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FIRST OCCURENCE OF MOLINEUS PATENS CODE IN FOXES IN SERBIA

Ivan Pavlovi¢'™, Slobodan Stanojevi¢®, Pavle Gavrilovi¢’, Oliver Stevanovic',
Branislav Kureljusi¢’, Nemanja Zdravkovic¢®, Ivan Dobrosavljevi¢’
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2 PhD,Slobodan Stanojevi¢, Research Associate,
Scientific Veterinary Institute of Serbia,Belgrade,Serbia
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5 PhD,Branislav Kureljusi¢, Senior Research Associate,
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7 PhD,Ivan Dobrosavljevi¢, Research Associate, Veterinary Institute Pozarevac, Serbia

* Correspondin author: e-mail: dripavlovic58@gmail.com

Abstract

During the monitoring of efficacy of oral vaccination of foxes and other wild
carnivores against rabies in the Republic of Serbia, confession by instructions of
the Veterinary Department of the Ministry of agriculture, forestry and water
management of Republic of Serbia in the period January-March 2019, has been
examined 52 whole corpse of hunted fox (usually are sent only heads). By using
standard methods of the parasitology section, internal organs of shot animals
were examined and the presence of parasites was found at 23 (44.23%). The
determination of the parasite was based on morphological characteristics and the
presence of eight species of parasites was established.

In the small intestine of five foxes we found the presence of nematode Molineus
patens (Dujardin, 1845). It was found from 17 to 43 parasites. The ratio of male-
female was 1: 4.Body length 6.8 mm, maximum width 0.139 mm (at the level of tail
base). Oesophagus length 0.311 mm. Ribs of bursa copulatrix arranged in a 2—-3
pattern. Ventral ribs originate as a common trunk,initially run parallelly and then
diverge distally. Rib length: ventro-ventral 0.099 mm, latero-ventral 0.087 mm.
Lateral ribs originate as a common trunk;externo-lateral rib slightly shorter,
separates as the first —length 0.097 + 0.004; medio-lateral ribs —length 0.126 mm
and postero-lateral ribs — length 0.127 = 0.001 run close to each other, in their
distal part they depart from the externo-lateral rib and touch the externo-dorsal
rib. Externo-dorsal rib, length 0.100 mm, de parts from the basis of dorsal rib —
length 0.065 mm, which bi fur ca tes in its di stal part. Length of spicules: 0.195
mm and 0.207 mm. Di stal end of spi cu les di vi ded in three bran ches one of which
islon ger than the re ma ining two. Gu ber na cu lum nar row and elon ga te, its me
asure ments: length 0.114 mm, width 0.007 mm.

This finding is the first occurence of Molineus patens with foxes in Serbia and
the Western Balkans.

Key words: foxes, Serbia, Molineus patens
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IIpenaBame Mo MO3UBY

KAPOJUOPECITHPATOPHE HEMATOJE KOI KAPHUBOPA'Y
PEITYB/IMIIHU CPIICKOJ

Onusep Cresanosuh ™, [lejan Byjanuh', Muban [Jobpujesuh’,
Wrop Tpbojesuh’, Hesen l'ajuh’, Oparo Henuh', XKemko Cnagojesuh’

1 Berepunapcka amdynanta , bJI Bet* bama Jlyka, Crene Crenanosuha 173,
78000 bama Jlyka, bocHa n Xepuerosruaa
2 TIpuponHo MaTeMaTHUkH daxynreT bawa Jlyka, Mnanena CrojanoBuha 2,
78000 bama Jlyka, bocHa u Xepuerosuna
3 Berepunapcka ambynanTa ,MIMCOOP* Joana Iyuunha 44a,
78000 bama Jlyka, bocna u Xepuerosuna
4 JY BerepuHapcku HHCTUTYT Penydnuke Cprcke ,JIp Baco Bytosan” bama Jlyka,
bpanka Paguuesuha 18, 78000 bama Jlyka, bocHa u Xepueropusa
* KopecrogentHu ayTop: oliver.13.stevanovic.bih@gmail.com

Kparak cagpxaj

Y oBOM pamy je TpeAcTaB/beH Tperies, WCIOUTHBalka Ha IPHUCYCTBO
KapauopecnupaTopHux HemaTtonda ox 2016. no 2019. roguHe ko4 naca ¥ Madaka,
anyd U OUB/BUX Mecojena (IMcHlla, Llakala, ByKOBA, JWB/bE Mayke, ja3aBala).
Pesynraty cy npuKyIseHH U3 abopaTopuja BeTeprHapcke amdynanre ,bJI Betr”
bawa Jlyka, BerepuHapcke amdynante ,MIMCOOP” bawa Jlyka u JY
Betepunapckor nuctutyta Penydnuke Cprcke , Ip Baco byroszan” bawa Jlyka. Kox
nomahe mauke (Felis catus) cy yrBpheHa ABa ciydaja WHQeKIHje ca Madyjom
wiyhHom rmuctoM Aelurostrongylus abstrusus. Eucoleus aerophilus je ycTaHOBI/bEeH
Koz net naca (Canis familiaris) y 2018. 1 2019. ronuHu, ajiu Cy TpH 1ica MOKa3uBaia
CUMIITOME PecliupaTopHor fuctpeca. dpaHilycky cpuaHu UpB Win Angiostrongylus
vasorum je yCTaHOB/bEH KOJ Ica Ca ca OJlarMM KIMHUYKUM CUMOTOMHMa ca
nozppydyja Bpbdamwe, pypanuor nujena bawa Jlyke. Dirofilaria immitis je ycTaHOB/beHa
Kop jenHor nca. Kox ja3aBaua (Meles meles) je yrBpheHo npucyctBo Perostrongylus
(Aelurostrongylus) falciformis u Angiostrongylus daskalovi. Komponomkum
npersiefom 48 nucuia je yCTaHOB/bEHO 3HAUajHO MPUCYCTBO TPUXYPOUTIA U3 poja
Eucoleus spp. Kop yrunyine nusibe mauke (Felis silvestris) ca mogpydyja Tecnuha je
ycTaHOB/beHA Tellka tuiyhHa wuHdekuuja ca Aelurostrongulus abstrusus u
Angiostrongylus chabaudi. Kog 12 npernepanux wakana (Canis aureus) HUje
yTBphHEHO NPHUCYCTBO KapIUOpeCnUpaTOpHUX Hemarona. I[lpu post mortem
nperneny 25 Bykosa (Canis lupus), TAjarHOCTUKOBAH je jelaH cyvaj HHDeKIHje ca
Eucoleus aerophilus.

KibyyHe pHjeun: KkapauopecnupaTopHe Hemaroje, Mecojefu, Mac, Mauka,
Penybnuka Cpricka
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Lecture by invitation

CARDIORESPIRATORY NEMATODES IN CARNIVORES
IN REPUBLIC OF SRPSKA

Oliver Stevanovi¢'*, Dejan Vujani¢', Miljan Dobrijevic’,
Igor Trbojevi¢’, Neven Gaji¢’, Drago Nedi¢', Zeljko Sladojevi¢*

1Veterinary clinic "BL vet" Banja Luka, Stepe Stepanovica 173,
78000 Banja Luka, Bosnia and Herzegovina
2 Faculty of Sciences Banja Luka, Mladena Stojanovica 2, 78000 Banja Luka, Bosnia and Herzegovina
3 Veterinary clinic ,MIMCOOP* Jovana Duci¢a 44a, 78000 Banja Luka, Bosna i Hercegovina
4 PI Veterinary Institute of Republika Srpska "Dr Vaso Butozan" Banja Luka, Branka Radicevica 18,
78000 Banja Luka, Bosnia and Herzegovina
* Corresponding author: oliver.13.stevanovic.bih@gmail.com

Abstract

This paper represents a review of investigation for the presence of
cardiorespiratory nematodes from 2016 to 2019 in dogs and cats, as well in wild
carnivores (foxes, jackals, wolves, wild cats, badgers). The results were collected
from the laboratories of Veterinary clinic "BL vet" Banja Luka, Veterinary clinic
"MIMCOOP" Banja Luka and PI Veterinary Institute of the Republic of Srpska
"Dr Vaso Butozan" Banja Luka. In a domestic cat (Felis catus), two cases of
infection with the cat lungworm - Aelurostrongylus abstrusus were diagnosed.
Eucoleus aerophilus was recorded in five dogs (Canis familiaris), in 2018 and 2019,
but three dogs showed symptoms of respiratory distress. French heartworm or
Angiostrongylus vasorum was recorded in dog with mild clinical symptoms from
the area of Vrbanja - a rural area of Banja Luka. Dirofilaria immitis was recorded in
one dog. The presence of Perostrongylus (Aelurostrongylus) falciformis and
Angiostrongylus daskalovi was recorded in badgers (Meles meles). By coprological
examination of 48 foxes, a significant prevelance of trihuroid nematode from the
genus Eucoleus spp. was established. In the dead wildcat (Felis silvestris) from the
Teslic region, a severe pulmonary infection with Aelurostrongulus abstrusus and
Angiostrongylus chabaudi was recorded. The presence of cardiorespiratory
nematodes has not been confirmed in 12 examined jackals (Canis aureus). In the
post-mortem examination of 25 wolves (Canis lupus), one case of infection with
Eucoleus aerophilus was diagnosed.

Keywords: cardiorespiratory nematodes, carnivores, dog, cat, Republic of Srpska
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PE3YJITATH ITAPASUTOJIOINIKHUX ITPETJIEJA IIAPKOBA Y
KPYHIIEBIIY TOKOM 2017 TOOJUHE

Jenena Panuesuh'*, UBaH [TaBmosuh’

1 Macr. uHr. 3amT. %UB. cpef. Jenena Pandesuh,
Bucoka 1kosa CTpyKOBHUX CTynuja 3a BacnuTaue, Kpyuesat, Cpouja
2 np cuu. UBax I1aBnoBuh, Hay4HU CaBETHHUK,
Hay4nu uHCTHTYT 3a BeTepuHapcTBo Cpbuje, beorpan, Cpbuja
* KopecriogeHTHH ayTop: e-mail: jeca2202@gmail.com

Kparak cagpxaj

Y ypbaHoj cpenuHu kakBa je KpyuieBal, 3eieHe MOBPIIMHE U MTAPKOBU Cy IJIaBHO
MECTO Ha KOMe Ce UTpajy Iella ¥ MpeCTaB/bajy OAMOPHIITA IPANCKUX JbYIH, aln
TaKohe mpe/iCTaB/bajy U MecTa Ha KOjUMa BJIIaCHUILIM TTaca W3BOe CBOje Jbyoumiie u
Mecta rae cpehemo XHMBOTHEE jyTanuue. IIcu Ha OBUM NPOCTOpPHMA CBOjUM
WU3METOM CTaJHO KOHTAaMHHHpAjy 3ejeHe IMOBPIIKMHE, a HM3MET Iaca Cem CBOT
HENpPHUjaTHOI H3IJleJa U MUpHCa MpencraBba U EMUAEMHUOJIOIIKY OMAacHOCT C
0031MOpM 71 Cy TICH HOCHOLIM ¥ NTpaBy JoMahHHU BeJTUKOT Opoja BpcTa 300HOTCKUX
napasura.

C 003upoMm [1a 0BO IpeLcTaBsba INI00AIHU Tpodiiem U fa cy y Cpduju no capa pahena
camo uctpaxusama y beorpany, [Toxapesuy u Hosom Cany, mu cmo 2017.rogune
peuuiu na ypaguo NpeluMHHAapHA HUCTPa’kMBama 3araheHocTH NMapKOBCKUX
nospurHay Kpyuiesuy.

Y nwpy npahema napasuTcke KOHTAMUHUPAHOCTH MapPKOBa, IPeraefaHo je YKyIHo
70 y3opaka 3emspMiNTa U3 napkosa barpana, Cnobopuimite u [lpuspeHcka.
Marepjan 3a mapasuTONOIIKO WCIHUTHUBAKE je Y3MMaH Ha OCHOBY IOKasarerba
OHMOKIMMATCKUX yCii0Ba Bogehu ce MeTojoM 0 YBapoBy, KOjU 32 KOMIIOHEHTe UMa
TEMIIepaTypy M BIAXKHOCT Y MPOCEYHUM BPEAHOCTHMaA 3a UCIUTUBAHO NOApYyYje.
Marepyjan je nmnpereaH CegUMEHTAlMOHO-(JIOTAlHOHOM METOOOM, a
IeTepMHHalja jaja mpasvTa je paheHa Ha OCHOBY BUXOBUX MOPGOIOWIKUX
KapaKTepUCTHKa.

Op ykynHor Opoja y3opaka 3emJpMLITA MPUCYCTBO jaja MapasuTa W3 pona
Ancilostomidae sp.HaheHo je y 54.3%, Toxocara canis y 50.1%, Dipillidium caninum
u 61.7%, Giardia intestinalis y 31.1%, Taenia sp. 20,9%, Amoeba sp. y 15,3%,
Trichurisvulpisy 7.7% v Toxascaris leoninay 3.3%.

Ha ocHoBy ypaheHux aHanu3a XUIHMjEHCKOT CTaka NapKOBCKHX MOBPIIMHA
Kpymesua muinbsema CMO [a OU OATOBPHE Cyxde y rpany Tpedasie Ia MmocBeTe
MHOTO BHILIE Ia)KIbe OBOM ITpodyieMy Uy DyLIET YBPCTe OBe MPEIIese, KOju CBaKaKo
He OM nmpefcTaB/baiv BeIUKO (PUHAHCH)jCKO HU3[IBajame, a JoBeau O [0 3HauajHOT
CMamerma pu3nka oJ MH(QeKLrja byIu 0]l Mapa3suTCKUX 300HO3a Koje ce Hajase y
M3METY I1aca KOjH je pacyT 10 jaBHUM IIOBpILIMHAaMa Ipaja.

KibyuHe peud: nicy, mapasuTtH, 300Ho3e, Kpymesau, Cpduja
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RESULTS OF PARASITOLOGICAL EXAMINATION OF PARKS
IN KRUSEVAC DURING 2017

Jelena Raicevic'*, Ivan Pavlovic’
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Preschool Teacher Training College Krusevac, Krusevac, Serbia
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Abstract

In the urban environment, such as KruSevac, green areas and parks are the main
place where children play and represent resting places for city people, but they
also represent places where dog owners perform their pets and places where we
meet animal wanderers. Dogs in this area constantly contaminate green areas
with their feces, and the ejection of dogs, besides its unpleasant appearance and
smell, is an epidemiological hazard considering that dogs are carriers and real
hosts of many types of zoonotic parasites. Given that this is a global problem and
that only research in Belgrade, Pozarevac and Novi Sad has been conducted so far
in Serbia, we decided in 2017 to conduct preliminary research into the pollution of
parksin KruSevac.

In order to monitor the parasitic contamination of parks, a total of 70 soil samples
from the parks of Bagdala, Slobodiste and Prizren were examined. The
parasitological examination material was taken on the basis of bioclimatic
conditions indicators, guided by the Uvarov method, which for the components
has temperature and humidity in the average values for the investigated area. The
material was examined by the sedimentation-flotation method, and the detergent
particles of the eggs were made based on their morphological characteristics,Of
the total number of soil samples, the presence of eggs of parasites from the genus
Ancilostomidae sp is found in 54.3%, Toxocara canis in 50.1%, Dipillidium
caninum in 61.7%, Giardia intestinalis in 31.1%, Taenia sp. 20.9%, Amoeba sp. in
15.3%, Trichuris vulpisin 7.7% and Toxascaris leonine in 3.3%.

Based on the analyzes of the hygienic condition of park surfaces Krusevac, we are
thinking answering the services at work should pay much more attention to this
problem and budget include these reviews, which certainly would not represent a
huge financial separation and would lead to a significant reduction in the risk of
human infections from parasitic zoonoses found in feces dogs that are scattered
over public areas of the city.

Key words: dogs, parasites, zoonoses, Krusevac, Serbia

84



24. TOOWIIBE CABJETOBAKE JOKTOPA BETEPUHAPCKE MEIWIIUHE PEITYBJIUKE CPIICKE (BOCHA U XEPLIETOBUHA) - 2019
24rd Annual Counselling of Doctors of Veterinary Medicine of Republic of Srpska (Bosnia and Hercegovina) - 2019

ITAPA3HUTH BAJIKAHCKE OJTUBOKO3E Y PEITYB/IMIIH CPIICKOJ

Onusep Cresanosuh'™, Xemko Cekymuh’

1JY Betepunapcku uactutyT Perybnuke Cprcke ,Ip Baco byrosan” bama Jlyka,
bpanka Pagnuesuha 18, 78000 bama Jlyka, bocHa 1 Xeplerosuna
2 Hauvonanuu napk Cytjecka, Tjentumre 50, ®oua, bocHa u Xepuerosuna
* KopecrionentHu ayrop: oliver.13.stevanovic.bih@gmail.com

Kparak cagpikaj

bankaHcka auBoko3a (Rupicapra rupicapra balcanica) je moaBpcTa Koja Hace/baBa
UCKOHCKA CTAQHHUINTA Y TMOjeJUHUM IUIAHUHCKUM MOAPYYjUMa, Ka0 U CTPMHUM
KamkOHMMa IUIaHMHCKUX pujeka Pemybnuke Cpncke (buX). bpojHocT oBe Beoma
iemeHuTe BpcTe ce Beh of kpaja 19. ctomeha cmawuBao y buX, anu je nocedHo
aJlapMaHTHO CTame f1a ce HpojHOCT JUBOKO3e Ha MpocTtopuMa buX cBena Ha Mawe
o1 2.000 guBoko3ay nujenoj buX. Y 2017. ronuHu npernesaHy Cy JIEEeBH JIETaTHO
OICTpHje/beHUX TUBOKO3a ca noapyyja HanuronanHor napka CyTjecka v T0OBHUILTA Y
Bumerpamy Ha npucycTtBo napasurta. On eHponapasura cy yrsphenu Haemonchus
spp., Ostertagia spp., Marshallagia spp., Trichostrongylus spp. Nematodirus spp.,
Moniezia spp., Trichuris spp. Protostrongylidae u Eimeria spp. YTBphenu cy cienehu
exTonapasutu Ixodes ricinus, Haemaphysalis u Lipoptena cervi. Ha 0OCHOBY
I00WjeHHX pe3ysiTaTa, MOXe Ce 3ak/byUHTH ia Cy AUBOKO3e ca noapy4ja Pemybdnrke
Cpricke foMmahuHY 3a MHOTE ITApa3uTe, 0] KOjUX MOjeJUHU MOTY Ja 030UJbHO yTrpo3e
30pACTBEHO CTAKE JEAUHKHU Y OIYIaLHjH.

KspyuHe pHjeun: eHonapasuTy, eKTonapasuTy, JuBokose, Penybnuka Cpricka

85



24. TOOWIIBE CABJETOBAKE JOKTOPA BETEPUHAPCKE MEIWIIUHE PEITYBJIUKE CPIICKE (BOCHA U XEPLIETOBUHA) - 2019
24rd Annual Counselling of Doctors of Veterinary Medicine of Republic of Srpska (Bosnia and Hercegovina) - 2019

PARASITES OF THE BALKAN CHAMOIS IN REPUBLIC OF SRPSKA

Oliver Stevanovi¢', Zeljko Sekuli¢?

1 PI Veterinary Institute of Republic of Srpska “Dr. Vaso Butozan” Banja Luka,
Branka Radicevic¢a 18, 78000 Banja Luka, Bosnia and Herzegovina
2 National Park “Sutjeska” Foca, Tjentiste bb, 73300 Foca, Bosnia and Herzegovina
* Corresponding author: oliver.13.stevanovic.bih@gmail.com

Abstract

The Balkan chamois (Rupicapra rupicapra balcanica) is a subspecies that inhabit
the primeval habitats in individual mountainous areas, as well steep canyons of
the mountainous rivers of the Republic of Srpska (Bosnia and Herzegovina). The
number of this noble species has been decreasing in BiH since the end of the 19th
century, but it is especially alarming that the number was reduced to less than
2.000 animals throughout BiH. In 2017, corpses of legally hunted chamois from
the area of the National Park Sutjeska and hunting grounds in Visegrad were
examined in the presence of parasites. Following endoparasites were recorded:
Haemonchus contortus., Ostertagia (Teladorsagia) spp., Marshallagia spp.,
Trichostrongylus spp. Nematodirus spp., Moniezia spp., Trichuris spp.
Protostrongylidae and Eimeria spp. From ectoparasites, Ixodes ricinus,
Haemaphysalis and Lipoptena cervids have been found. On the basis of the obtained
results, it can be concluded that the chamois from the Republic of Srpska are the
hosts for many parasites, some of which can seriously endanger the health status
of individuals in the population.

Keywords: endoparasites, ectoparasites, chamois, Republic of Srpska
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VITALNOST U ODNOSU NA UCESCE PATOGENA U PCELINJOJ
ZAJEDNICI I ,DIJAGNOSTICKA POTREBA*“

Violeta Santra¢'*

1 Ph.D., M.Sc. DVM Violeta Santrac¢, nauc¢ni suradnik, JU Veterinarski Institut
Republike Srpske ,Dr Vaso Butozan“ Banja Luka, Republika Srpska, Bosna i Hercegovina

Kratak sadrzaj

Pcelarstvo je veoma posebna grana poljoprivrede koja se po mnogo ¢emu razlikuje
od uobicajenih farmskih nac¢ina uzgoja zivotijna u lancu stocarske proizvodnje.
Uticaj dolaska nove invazione vrste, Varroe sp. na takozvanu evropsku pcelu sasvim
je promijenio koncept onoga Sto prepoznajemo kao ZDRAVLJE pcelinje zajednice.
Ono $to se nakon intodukcije novog nametnika deSava u odnosu na zdravstveni
status pcelinje zajednice bilo bi pravilnije nazvati VITALNOST socijalnog
organizma. U razli¢itim uslovima ekoloskih sistema, uticaju razlika genetskih
predispozicija, raznovrsnosti i razli¢itog postupanja u radu sa onim $to nazivamo
upravljanje pcelinjom zajednicom, govoriti o ZDRAVLJU bilo bi sasvim pogresan
termin opisivanja trenutnog stanja pcelinjih zajednica u ve¢em dijelu svijeta i
modernom nacinu pcelarenja. U dosadadnjim istrazivackim radovima koji su
rezultirali publikacijama nije se koristio Specific Pathogen Free model niti za péelu
niti za pc¢elinju zajednicu. Ovo je jedan od razloga zbog kojih rezultat istrazivanja
teSko mogu postici zahtjeve ponovljivosti istrazivanja zbog nepobitno prisutnih
faktora koji dovode do veze “pojava-uzrocnik-koincidentnost* a koji su u pcelinjoj
zajednicivrlo zastupljeni.

Na koji nacin se pcelinje zajednice u nekim sluc¢ajevima uspjes$no izbore i prezive
uprkos faktorima prisutnih rizika vezanih za prisustvo virusa, gljivica, bakterija i
nametnika je pitanje za buduca istrazivanja. Koliko mnogo faktora od znacaja za
prezivljavanje pcelinje zajednice moZzemo prepoznati da dolaze iz okolisa a koliko
onih koji su nastali u samoj zajednici dodajuci pri tome i uticaj koji pcelar ima na
nastanak Stetnih poslijedica primjenama razli¢itih pcelarskih praksi? Pri ovome
posebno pitanje jeste kako na pravilan nacin kreirati obim i koli¢inu dijagnostickih
ispitivanja u vitalnoj ili uginuloj zajednici? Koliko opravdan i koliko skup moze biti
moguce izabrani pristup? U ovom kontekstu opravdanosti izbora, postavlja se
pitanje o tome da li ¢e izabran pristup biti u moguénosti rezultatima opravdati
vjecito prisutan istrazivacki izazov da ,vidimo prirodu stvari onakvu kakava ona
zaista jeste a ne onako kako je mi tumacimo rezultatima vlastitog ispitivanja*? Kako
razumjeti potreban nivo dijagnostickih koraka i alata koji bi bili opravdan
dijagnostickiizbor, potreban u dijagnostici vitalnosti pcela urecimo, 2019. godini?
Cak i kada bi kreirali vieslojne sisteme u nadzoru i primjeni dijagnosti¢kih izbora
(od kojih neki tek trebaju biti uspostavljeni) sta bi smo na kraju o konkretnom
slu¢aju mogli zakljuciti? Bi¢e vrlo interesantno znati budu¢nost modernog nacina
pcelarstva, naravno za svaku lokaciju specifi¢no. Ili, u vezi sa sadasnjim
trenutkom, moc¢i predvidjeti gdje ¢e nas dovesti sadasnje razumjevanje pcelarske
prakse. U dijagnostickom obimu takode.

Kljuc¢ne rijeci: medonosna pcela, patogeni, vitalnost, zdravlje, dijagnostika
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VITALITY VERSUS PATHOGEN LOAD IN THE HIVE AND
"DIAGNOSTIC NEED"?

Violeta Santra¢'*

1 Ph.D., M.Sc. DVM Violeta Santrac, PI Veterinary Institute of the Republic of Srpska,
»Dr Vaso Butozan", Banja Luka, Republic of Srpska, Bosnia and Hercegovina
* Corresponding Author: Dr Violeta Santrac, e-mail: violeta.santrac@virs-vb.com

Abstract

Beekeeping is not like any other livestock production system amongst food-
producing farms. The honey bee health is not something that after Varroa coming
to European bees we can call HEALTH. What we have to recognise is that we have
to talk now about honey bee VITALITY more than honey bee health status. In
different environments and different genetic materials and management
aproaches, health is the wrong term to explain current status in modern
beekeeping. There is not a thing like Specific Pathogen Free (SPF) honey bees or
honey bee hives. And that is the reason from which is not possible to validate many
research data because the ,Incidence- cause- coincidence” in the hives are
enormous. How to fight against or survive all risk factors that depending on viral,
fungal, bacterial and parasitic load is the question that we can't answer. How
many factors that have influences on survival rate we can estimate from the
environment and from inside hive plus all actions that beekeepers doing to
equilibrate predicted harmful effects that they recognised from what they were
educated. And how to merge a bunch of diagnostic testings that have to be done in
alive or dead honey bee community. How reasonable and costly that can be? And
how adequate selection of tests and causalities we have to perform and check to be
even close to the truth to "see nature by itself, not by our way of questioning"? What
will be the preferable number of diagnostic steps, or tools in diagnostic need in
2019? Even if we create multitasking platforms surveillance systems and
multipleks diagnostic tools (that have to be created), what will we have on the
end?

Will be interesting to know now what will future bring to beekeeping. Or, where
will existing beekeeping understanding, bring us.

Keywords: honey bee, pathogens, vitality, health, diagnostic
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AHTHBAPO3HH E®EKAT IMTUJYMOBHX COJIU

Ypom I'naurnh', Hemama JoBanosuh’, Mapko Pucranuh’, Bpanucnas Bejaosuh’,
Jepocuma CreBanosuh’, Hepenka Anexcuh’, 3opan CTanumuposuh’

1p Bet. men. Ypou ['maBunuh, acuctent, Katenpa 3a duonoryjy,
daxynTeT BeTepUHAapCKe MefuLIMHe, YHUBep3uTeT y beorpany, beorpan, Cpbuja
2]1p Bet. Mmen. Hemamwa JoBaHoBuh, ucTpakuBay npumpaBHUK, Karenpa 3a duosnoryjy,
daxynTer BeTeprHapcKke MeAulLiHe, YHUBep3uTeT y beorpany, beorpan, Cpbuja
310p Ber. men. Mapko Pucranuh, acucrent, Katenpa 3a duonorujy,
daxynTer BeTepuHapCcKe MenulivHe, YHUBep3uTeT y beorpany, beorpax, Cpbuja
4JTp bpanucnas Bejuosuh, acucrent, Karegpa 3a EKOHOMHUKY U CTaTHCTHKY,
dakynTer BeTepuHapCKe MeOULIMHE, YHUBEP3UTET y beorpany, beorpan, Cpduja
50p Jespocuma CreBaHoBuh, BaHpenHu npodecop, Katenpa 3a duonorujy,
daxynTer BeTepUHapCKe MeAulLMHe, YHuBep3uTeT y beorpany, beorpan, Cpbuja
6p Hesenxa Anexcuh, penossu nmpodecop, Karezrpa 3a napasuronoryjy,
daxynTer BeTeprHapcKke MefulLMHe, YHUBep3uTeT y beorpany, beorpan, Cpbuja
701p 3opan Cranumuposuh, penosau npodecop, Karenpa 3a duosnoryjy,
daxynTeT BeTeprHAapCKe MenulvHe, YHUBep3uTeT y beorpany, beorpax, Cpbuja
* KopecnioneHTHH ayTop: uglavinic@vet.bg.ac.rs

Kparak cagpxaj

Varroa destructor, muenumsby KpIesb, Y3pOUHHUK je Bapo03€ MENOHOCHE Iuese U
BEKTOpP MHOTUX OosiecTu. IlocToje pasnuuyure TexHUKe Dopde MPOTHUB OBOT
napasuTa Koje Cy Mawe WIM Bulle ycrneurHe. Heke mogpasymeBajy OMOJIOLIKK
HauuH dopbe, a Apyre ynotpedy eKOIOLIKUX WK KIaCUYHUX akapuuuaa. CMarpa
ce pa 300r MpwIaro/bUBOCTH BapOe W pa3Boja PE3UCTEHLUjE Ha aKapULUAE He
IIOCTOjU MYEJIUIbE OIPYIITBO KOje, Dap y HeKOM Iepruojly roiuHe, Hhje HH(eCTUPaHO.
Kako kJ1aCUYHU akapULMOU MOTY OCTAaBUTH pPe3uzye y MueIumbUM MPOHU3BOAUMA,
CBE BMLIE Ce TOBOPU O €KOJOUIKMM ITpernapaTuMa 3a 3alUTUTy Muesna Of Bapoe.
Hmajyhu To y BUAYy, LW/ OBOT UCTPAKHMBamba OMO jé UCIIUTHUBAWE aKapULIUIHOT
eexTa pa3TMYUTHUX KOHLIEHTpalja JBa JIMTHjyMOBa jeJUbeha: TUTHjyM-XJIOpUIa
U NTUTHjyM-uuTaTta. [IpaheH je HUXOB yTHLaj HAa MpeXHWB/baBawe Muena U
akapuuuaHu edekar y 1adopaTOpUjCKUM U TEPEHCKHUM yCJIOBUMa. Pesyntatu cy
II0Ka3aju JJa Cy y KaBe3HOM EKCIIEPUMEHTY jeIMHO KOHLeHTpauuje Li-ximopuna on
10 u 25 mM, 3HauajHO (p<0,001) ckpaTwie XMBOTHM BEK IYENa, JOK OCTaJIe
KOHLIEHTpauuje ode CynCcTaHlle HUCY UMaJjle TakaB HETaTUBaH yTULAj Ha myene. Y
KaBe3HOM eKCIEpUMEHTy HajBehu Opoj xpmespa odopuiie cy KOHULeHTpauuje Li-
uuTpara of 5, 7.5, 10 m 25 mM. Li-uyurtpat UCIIo/bHO je D0/bH akapuUUIHU edpeKaT y
onHocy Ha Li-xysiopup 4yak ¥ IpU HWKUM KOHLeHTpauujama. KoHueHTpauuja Li-
putpara of 7.5 mM duna je 100% edurkacHa y odapamwy Kpresba, 0€3 MKaKBHX
HeXe/beHUX edekara no myese, 300r yera je uzadpaHa 3a Jajba UCIIUTHBAKkA HA
nyenrmpanvma. Y KOIHHIaMa TPeTUpaHum 7.5 mM Li-uuTpaToM HUje 3amakeH
MOPTQJIUTET, HUTH APYTH HETaTUBHU e(PeKTH Ha Ofipaciie Myesie ¥ MYeTHbe JIeryo.
bpoj otnanux kpnessa je dro 3HavajHo Behu (p<0,001) y onHOCY Ha HETpETUPAHY
rpyny nuena (95,3%), a y oojHOCy Ha myejie TpeTUpaHe aMUTPa3oM (TO3UTHBHA
KOHTposa) edukacHocT je duna 94,1%. Ha ocHOBY OBUX pe3yJiTaTa PpETUCTPOBAH je
CyIuleMeHT Ha 0a3u Li-uurpaTa nog komepuujaatHum Ha3uBoM “VaroLiTom”.
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Kipyune peun: Apis mellifera, Varroa destructor, aHTUBapO3HH edeKar, TUTHjyM-
UUTpaT, TUTHjyM-xiopuz, VaroLiTom

3axBanHHNA: 3axBa/byjeMO ce MUHUCTApCTBY MPOCBETE, HAYKE M TEXHOJIOWIKOT pa3Boja Pemydnuke
Cpbuje Ha (uHaHCHjCKkO] MOApPUINU NoOWjeHOo] 3a moTpede HAYUHOUCTPAKUBAUKOT IpPOjeKTa
»MonexynapHo-reHeTHYKa U eKO(U3HOJOIIKA UCTPAKUBAha Y 3alITHTH ayTOXTOHHUX aHUMAHUX
TeHeTUYKUX pecypca, odyBawa JOOPOOWUTH, 3hpaB/ba W PENpOAyKIHje TajeHuX >KUBOTHHA U
mpousBoawu Oesbenne xpane“ (EB. Op. WHH46002) xojum pykoBogu I[Ipod. np 3opan
Cranumuposuh, xkao 1 ®oHIOy 3a MHOBALMOHY AenaTHOCT Pemybnuke Cpduje Ha (DUHAHCH)jCKO]
ToIpIIH NodHjeHoj y CKIIomy mporpama ,MTHOBallMoOHU BaydyepH” 3a mpojexat op: 134 moj Ha3sUBOM
»1ecThpame, ONTUMH3allMja U Kpeupawe HoBe (opmynauyje (mpemapara) 3a eKOJIOWKYy O0pOy
IIPOTUB MUeIUer Kpnesba Varroa destructor kojum pykosonu Ypou ['masunuh.
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ANTI-VARROA EFFECT OF LITHIUM SALTS
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5Dr Jevrosima Stevanovi¢, associate professor, Department of Biology,
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7Dr Zoran Stanimirovi¢, full professor, Department of Biology,
Faculty of Veterinary Medicine, University of Belgrade, Belgrade, Serbia
* Corresponding author: uglavinic@vet.bg.ac.rs

Abstract

Besides being the causative agent of varroosis of the honey bee, Varroa destructor,
the bee mite, is a vector of many diseases. There are various techniques for the
combat against this parasite, which are more or less effective. Some of them
include biological means, and others the administration of ecological or classical
acaricides. Owing to the mite's adaptability and development of resistance to
acaricides it is considered that all bee colonies are at least temporarily infested at
some time of the year. As classical acaricides may leave residues in bee products,
thereisanincreasing interest in ecological preparations for bee protection against
the mite. Having considered this, the study was aimed at the assessment of the
acaricidal effect of various concentrations of two lithium salts: lithium chloride
and lithium citrate. Their influence on bee survival and the acaricidal effect in
laboratory and field conditions were monitored. The results showed that in the
cage experiment only Li-chloride in concentrations of 10 and 25 mM significantly
(p<0.001) shortened the life span of the bees, whilst in other concentrations
neither of the salts exerted such effect. In the cage experiment the highest
number of mites were knocked down by Li citrate in concentrations of 5, 7.5, 10
and 25 mM. Li citrate exerted a better acaricidal effect in comparison to Li
chloride even in lower concentrations. Li-citrate in the concentration of 7.5 mM
was 100% effective in knocking down the mite, without side effects in bees, which
iswhy it was chosen for further research in apiaries. In hives treated with 7.5 mM
Li citrate neither increased mortality nor any other negative effect on adult bees
and bee brood were recorded. The number of fallen mites was significantly
(p<0.001) higher compared to untreated bees (95.3%), and in comparison with
the bees treated with amitraz (positive control) the efficacy was 94.1%. Based on
these result a supplement containing Li citrate was registered under the
commercial name 'VaroLiTom'.
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IIpenaBame Mo MO3UBY

HU3PAJA ITPOTPAMA H EKOHOMCKA EBAJIYATHJA MOJIEJIA 3A
CMAEILE BPOJA HH®EKTA Y ITYE/TUHUM JPYIHITBUMA

Bpanucnas Bejuosuh', Cnomenka Bypuh’, Munopan Mupunosw’,
Hapa Tajouh’, Oparo Heguh’, Jespocuma Ctesanosuh’, 3opan Ctanumuposuh’

1 IOp cuu. Bet. Men bpanucnas BejHoBuh, acucTeHr,
daxynTer BeTeprHapcKke MenulHe YHUBep3uTeTa y beorpany, beorpan, Cpduja
2 Cnomenka Hypuh, Ap BeT. Men., aCUCTEHT,
dakynTer BeTepuHapCcKke MegullMHe YHUBep3uTeTa y beorpany, beorpan, Cpduja
3 Ip Munopan Mupunosuh, BaHpegHH mpodecop,
daxynTeT BeTeprHapcKke MefAuLMHe YHUBep3uTeTa y beorpany, beorpan, Cpduja
4 IIp Hapa Tajouh, mouexT,
daxynTer BeTeprHapcKke MeauliHe YHUBep3uTeTa y beorpany, beorpan, Cpduja
5 IIp Oparo Hepwuh, penosuu npodecop,
daxynTer BeTeprHapcKe MengulnHe YHUBep3uTeTa y beorpany, beorpan, Cpduja
6 Ip Jespocuma CreBaHoBKh, BaHpeJHU ITpodecop,
daxynTeT BeTepUHAapCKe MefULMHe YHUBep3uTeTa y beorpany, beorpan, Cpduja
7 I1p 3opan CTaHUMHUPOBHH, peloBHU ITpodecop,
daxynTeT BeTeprHapcKke MeauliHe YHUBep3uTeTa y beorpany, beorpan, Cpduja
* KopecriogeHTHH ayTop: branislavv@vet.bg.ac.rs

Kparak cagpxaj

JemaH o BpJIO Ba)KHUX CTAaBKM NPH H3pagud Mporpama je yTBphuBame u
KBaHTH(QUKalHMja CBUX TPOIUKOBA HEONMXOOHHUX 3a MPABWJIHO U KOHTHUHYHUPAHO
crmpoBohewme mporpama. M3pama mporpama je KOMIUIEKCAH, BP0 OOMMaH M
JelUKaTaH 10Cao 3a 4Yujy u3pagy Cy KopuinheHe HODMWHATHUBHE BPENHOCTH,
Pe3yaTaTh MPeTXONHOT UCTPaKUBamka U TEXHUYKO-TEXHOJOUIKH CTaHIApIOU Kao
M0JIa3HU €JIeMEHTH KOjU Cy HEONXOOHHW 3a MPAaBWIHO AedUHUCAKkE MOTPEedHUX
aKTHBHOCTH. Y OBOM HCITUTHBAKY 3a MOKa3aTe/be TPOIIKOBA y3€TH Cy HU3[alH 3a
HadaBKy MaTepHjajiia U OJp)KaBame KOLIHWLA, KYNOBUHY pOjeBa W MaTHIla,
npuxXpawkHUBamke APYyIITaBa, BETEPUHAPCKe YCiayre, Ae3nH(EKUWjy KOIIHWLA U
IPOCTOpa, Kao M TPOIUKOBU paja. Kao mokasaTessy JOOUTH y3eTa je MpOU3BOLHA
pojeBa M martuua, Mea, BOCKa, MojeHa U mpononuca. HakoH yTBphuBama CBUX
TPOILIKOBA HEOMXOIHUX 3a CIPOBOferme Mporpama, Kao ¥ MprKasa U MpoleHe CBUX
NOOWUTH HACTa/lIUX Kao IMOCTefulla TOT CMamema, MPUCTYIUbEHO je eKOHOMCKO]
eBajlyalldjd IpOjeKTOBAHOT Mporpama. IIpolieHa OMpaBIaHOCTH Mporpama 3a
cMamewe Opoja HHpEKTa y NUeTWHBHM OPYIITBUMA, ONHOCHO €KOHOMCKA
eBajyalidja u3BeieHa je momohy cost-benefit ananuse. Kako je cost-benefit ananusa
OUHAMUYKU MOJIeN, IPU U3paiv OBOT Mporpama oapeheH je BpeMeHCKU epPUOZ Of
IeT TOJIMHA, JOK je y NeTOrOAULIkbEM MEPUOAY IUIaHUPaHO nosehamwe enemeHara
nodutn on 5 mo 15 %. IlocTtaB/beHa cy [ABa MoAesla: Mojel A NpU 4YHjeM
V3padyHaBawky HUCY y3€TH y 003Mp TPOIIKOBH perucrpauuje AomMahuHCTBA U
KoIIHULA U Mozen b koju odyxBara cBe TpOIIKOBe npenBuheHe mMporpamom 3a
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CMamene 0poja MHMEeKTa y MUeTuHhUM IPyLITBUMa. EXOHOMCKa OmpaBIaHOCT
nporpama IpolemkeHa je Ha OCHOBY HeTo cajaume BpenHoctd (HCB), omHoca
nodutu u tpomkoBa (LIBP) m unrepHe crome nospahaja (MCII). Ha ocHoBy
mobujeHuX pesylTata €KOHOMCKE eBajlyalldje IpPOjeKTOBAaHMX  Mojesna
yCTaHOB/BeHO je fa je HCB y oba ucnutrusana mopena Beha ox Hyne. Ha ocHOBY
uspauyHaror IIBP y oba Monena noTBpANUIM CMO fia je Kopuurhewe UCITUTHBAHOT
nporpama MO3UTUBHO U €KOHOMCKH OINpaBnaHo jep 00e3dehyje mosuTuBHE
(uHaHCcHjcke edexTe y 0da Mmozena.

KipyuyHe peun: myesivma APYUITBA, EKOHOMCKH TOKa3aTesby, aHAIU3a NOOUTH U
TPOLIKOBA
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Lecture by invitation

PROGRAM MANAGEMENT AND ECONOMIC EVALUATION OF
THE MODEL FOR REDUCING THE INFECT NUMBER IN
HONEY BEE COLONIES

Branislav Vejnovi¢', Spomenka Duri¢’, Milorad Mirilovi¢’,
Nada Tajdi¢’, Drago Nedi¢’, Jevrosima Stevanovi¢®, Zoran Stanimirovi¢’

1 Dr sci. vet. med Branislav Vejnovi¢, teaching assistant,
Faculty of Veterinary Medicine,University of Belgrade, Belgrade, Serbia
2 Spomenka buri¢, dr vet. med., teaching assistant,
Faculty of Veterinary Medicine, University of Belgrade, Belgrade, Serbia
3 Dr Milorad Mirilovi¢, associate professor,
Faculty of Veterinary Medicine, University of Belgrade, Belgrade, Serbia
4 Dr Nada Tajdi¢, assistant professor,
Faculty of Veterinary Medicine University of Belgrade, Belgrade, Serbia
5 Dr Drago Nedi¢, full professor,

Faculty of Veterinary Medicine, University of Belgrade, Belgrade, Serbia
6 Dr Jevrosima Stevanovi¢, associate professor,

Faculty of Veterinary Medicine, University of Belgrade, Belgrade, Serbia

7 Dr Zoran Stanimirovi¢, full professor,

Faculty of Veterinary Medicine, University of Belgrade, Belgrade, Serbia

* Corresponding author: branislavv@vet.bg.ac.rs

Abstract

One of the most important items in the development of the program is to
determine and quantify all the costs necessary for the proper and continuous
implementation of the program. The development of the program is a complex,
very extensive and delicate task for which the normative values, the results of the
previous research, the technical and technological standards have been used as
the starting elements that are necessary to properly define the necessary
activities. The following cost indicators were taken in this study: expenditures for
the procurement of materials and maintenance of hives, purchase of swarms and
queens, feeding of bee colonies, veterinary services, disinfection of hives and hive
environment, as well as labor costs. Production of swarms, queens, honey, wax,
pollen and propolis were taken as indicators of profit. After determining all the
costs necessary for the implementation of the program, presentation and
estimation of all the profits resulted from this reduction, economic evaluation of
the projected program was done. The evaluation of the justification of program for
reducing the number of infections in honey bee colonies, i.e. economic evaluation
was carried out using a cost-benefit analysis. As the cost-benefit analysis is a
dynamic model, a five-year period is set for the development of this program,
while in the five-year period, the increase in profit elements is planned from 5 to
15%. Two models were set up: model A, whose calculation did not take into
account the costs of registration of households and hives, and model B, which
includes all the costs foreseen by the program for reducing the number of
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infections in honey bee colonies. The economic feasibility of the program is
estimated based on net present value (NPV), cost benefit ratio (CBR) and internal
rate of return (IRR). The obtained results of the economic evaluation of the
projected models, showed that NSV in both tested models is greater than zero.
Based on the calculated CBR in both models, we confirmed that the use of the
tested program is positive and economically justified, as it provides positive
financial effects in both models.

Key words: honey bee, economic indicators, cost-benefit analysis
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BOJIECTH JECETAPCKHX PHUBA Y HHTEH3HUBHOJ AKBAKYJ/ITYPH

Huxonuna Hosakos™, IIparad Poran’, Bojana Bumosuh', Bragumup
Papocasmesrh’, Henan Crojanan’, Mupocnas Ypomesuh', Mupocnas hiupkosuh’

1 IIp, Hukonuna HoBakos, foueHT, ITossonpuspenuu daxynrer Hosu Can , Cpduja
1 Ip, Oparan PoraH, penosuu npodecop, [losonpuspenuu dakynrer Hosu Carn , Cpduja
1 Ip, Bojana Bunosuh, acucrenr, [Tosonpuspenuu daxkynrer Hosu Capn , Cpouja
1 Ilp, Henan Crojanat, gouent, [Tossonpuspenuu dakynter Hosu Can , Cpduja
1 Ip, Mupocnas Ypouesuh, gouenrt, [Tossonpuspenuu daxyntetr Hosu Can , Cpduja
2 IIp, Bragumup PamocasrseBuh, BUIINM HAYIHH CapaHUK,
Hayunu uHCTHTYT 32 BetepuHapcTBo Cpbuje, beorpan Cpduja
3 IIp, Mupocnas hupkosuh, pegoBHu npodecop,
Hayunu MHCcTHTYT 32 BeTepuHapcTBo Hosu Can, Cpbuja
* KopecrogentHu ayTop: nikolina@polj.uns.ac.rs

Kparak cagpixaj

[Tpoun3Boamwa jeceTapckux puda eHOpMHO je mopacia y nocienwnx 20 roouHa, mWTo
ce y Hajsehoj mepu moxe npunucatvu nosehaHoj MOTpakkbHU KaBUjapa Ha
rnodanHoM TpxuiTy. Y Cpduju, Koja ce TpaguLHMOHAIHO DaBU MPOU3BOAHOM
UUIPUHUIHUX U CAIMOHUIHUX BpCTa puda, NPOM3BOAKA alUIIEHCEPHUA 3ay3UMa
nosiako cse Behu 3Hauaj. TpeHYTHO je perucToBaHo 14 pudmwaxa 3a MPOU3BOAKY
jecetapckux puda. JemaH o[ I7IaBHUX passiora 3a IoIyiapu3anujy 0Be IPOHU3BOIKBE
Y HalllOj 3eMJBH jJECTE MECO KOje je BeoMa LIEHEHO U YKYCHO U HE Cafp KU KOCTH, jep
Cy y nuTamy XpckaBu4daBe BpcTe puda. Takohe jecerapcke pube cy morojHe 3a
rajeme y peuupKyJIalHOHUM CHUCTEMHUMaA, KOjU HE 3ay3MMajy BeJIMKe NOBPIUHHE.
Hajuemwhe ce ysrajajy cinemehe Bpcre jeceTpu koje mpunanajy pamunuju
Acipenseridae: dena jecetpa (Acipenser transmontanus), pycka jecetpa (Acipenser
gueldenstaedtii), cudupcka jecerpa (Acipenser baerii), janpaHcka jecetpa (Acipenser
naccarii), keuura (Acipenser ruthenus), u mopyHa (Huso huso). Bynyhu na je y3roj
jeceTpe penaTHBHO HOBa I'paHa akKBaky/laType, MH(opmauuje o domectuma U
KOHTPOJIM 31paB/ba puda Cy orpaHuyeHe. M370XEHOCT MaToreHUMa U CTpec
nosehaBajy pawMBOCT Ha MHGEKILHjy MapasuTHMa, dakTephjama W BUPyCUMaA.
Crora CMO OBUM HCTpPa)XKMBAaBEM HACTOjaIM [ja OKapaKTEPHUILEMO HajBakKHUje
naroreHe jecerpe. Bupycse bonectu Hajuewrhe 1oBoze 1o NpUMapHUX UH(DEKLHja,
IOk ce dakTepHjcke DOeCTH YeCTo jaB/bajy U Kao CEKyHIapHe UH(DEKLHje U MOTy
pe3y/aTHpaTH BUCOKMM MOPTAJIUTETOM Ca 3HAYajHHM EKOHOMCKHMM TyOULIMaA.
HajonacHuju BUpPYyCHHM MATOT€HU MpUNALNAjy XepneBUPYyCUMa (alUNeHCepun
xepnecBupyc 1 ¥ 2 M XepnecBUpyC CHOMpCKe jeceTpe), UDUOOBUPYCHMa H
ajzeHoBupycuma. lo caja je OmMHMCaHO HEKOJIMKO DaKTEPHjCKUX MaToreHa
W30JI0BAaHUX M3 jeCeTpH, off Kojux cy Hajuewrhe dakrepuje U3 poma Aeromonas,
Flavobacterium, Yersinia, Pseudomonas, Mycobacterium u Vibrio. O5 mapa3ura Mory
ce Hahu Cryptobia acipenseris, Haemogregarina acipenseris, Crepidostomum
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auriculatum, Capillospirura ovotrichura, Trichodina sp., Echinorhynchus cinctulus,
Piscicola geometra, Ergasilus sieboldi w Unionidae sp. Saprolegnia sp. je
Haj3HauajHUja U Hajuelrha IbMBULIA jeCETPACKUX puda.

KipyuHe pHjeun: jeceTpe, aunneHcepuze, H0necTy, akBaKkyaTypa

3axsanuuna: Odaj paj pesyinTar je UCTpakuBama y ckiiony npojexta TP 31011, duHaHcHpaHOT 0f
cTpaHe MUHHUCTpaCcTBa MPOCBETE, HAYKE U TEXHOIOWKOT pa3Boja P. Cpduje
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STURGEON DISEASES IN INTENSIVE AQUACULTURE
PRODUCTION

Nikolina Novakov'*, Dragan Rogan', Bojana Vidovi¢', Vladimir Radosavljevic’,
Nenad Stojanac’, Miroslav Urosevi¢', Miroslav Cirkovi¢’

1PhD, Nikolina Novakov, assistant professor, Faculty of Agriculture Novi Sad, Serbia
1 PhD, Dragan Rogan, full professor, Faculty of Agriculture Novi Sad, Serbia
1 PhD, Bojana Vidovi¢, teaching assistant, Faculty of Agriculture Novi Sad, Serbia
1 PhD, Nenad Stojanac, assistant professor, Faculty of Agriculture Novi Sad, Serbia
1 PhD, Miroslav Urosevi¢, assistant professor, Faculty of Agriculture Novi Sad, Serbia
2 PhD, Vladimir Radosavljevi¢, senior research assocciate,
Institute of Veterinary Medicine of Serbia, Belgrade, Serbia
3 PhD, Miroslav Cirkovi¢, full professor, Scientific Veterinary Institute Novi Sad, Serbia
* Corresponding author: nikolina@polj.uns.ac.rs

Abstract

Sturgeon aquaculture production has increased enormously in the last 20 years
due to the high demand for caviar on the global market. In Serbia, which
traditionally has been involved in the production of cyprinid and salmonid fish
species, the production of acipenserids takes on a growing importance. There are
currently 14 fish farms for the production of sturgeon fish. One of the main
reasons for the popularization of this production in our country is meat that is
tasty, highly appreciated and not containing bones, because acipenserids are
cartilaginous fish species. Also, sturgeon fish are suitable for cultivation in
recirculation systems, which do not occupy large areas. Several sturgeon species
of the Acipenseridae family are most commonly reared: White sturgeon (Acipenser
transmontanus), Russian sturgeon (Acipenser gueldenstaedtii), Siberian sturgeon
(Acipenser baerii), Adriatic sturgeon (Acipenser naccarii), Sterlet (Acipenser
ruthenus), and Beluga (Huso huso). Because sturgeon farming is a relatively new
branch of aquaculture, information about diseases and fish health control is
limited. Exposure to pathogens and stress increase vulnerability to infection by
parasites, bacteria, and viruses. With the present study we aimed to characterize
the most important pathogens of sturgeon. While viral diseases are defined as
primary infection, bacterial diseases are usually caused by opportunistic
pathogens and may result in high mortality with considerable economic losses.
The most dangerous viral pathogens belonging to the Herpeviruses (Acipenserid
herpesvirus 1 and 2 and Siberian sturgeon herpesvirus), Iridoviruses and
Adenoviruses. Several bacterial pathogens isolated from sturgeons have been
described to date, of wich bacteria from genus Aeromonas, Flavobacterium,
Yersinia, Pseudomonas, Mycobacterium and Vibrio are the most common. Parasites
as Cryptobia acipenseris, Haemogregarina acipenseris, Crepidostomum auriculatum,
Capillospirura ovotrichura, Trichodina sp., Echinorhynchus cinctulus, Piscicola
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geometra, Erqgasilus sieboldi, Unionidae sp. can be present in sturgeons. From
fungal infections Saprolegnia sp. has the majorimpact.
Keywords: sturgeon, acipenseridae, diseases, aquaculture

Acknowledgments: The work is the result of the research in the project TR 31011, financed by the
Ministry of Education, Science and Technological Development of R.Serbia.
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AKBAKYJITYPA U BOJIECTH PUBA Y CPBHJH — JIETUCIIATHBA'Y
OIHOCY HA EBPOIICKY YHHU)Y

Mupocnas U. Ypomesuh™, Hukonuna Hosakos', Mupocias Tinpkosuh’,
Henap Crojanan', Joan Mupuera’

1 Ip, Mupocnas U. Ypouesuh, nouenr, ITossonpusBpentu dakyaTer

Yuusepsutera y Hosom Cany, Hosu Caz, Cpbuja

1 IIp, HukonnHa HoBakos, goueHT, [TossonpuspenHu pakyaTeT
Yuusepsutera y Hosom Cany, Hosu Can, Cpbuja

2 Ip, Mupocnas hupkosuh, pegosuu npodecop, Hayuynu UHCTUTYT 3a BeTepHHAPCTBO
»Hosu Cap“, Hosu Cag, Cpbuja
1 IIp, Henan Crojanau, mouent, [TossompuBpenuu akynteT
Yuusepsutera y Hosom Cany, Hosu Can, Cpduja
3 Ip, Joan Mupuerta, JII ,BojsoguHamyme” [letpoBapanuH, Hosu Cagn
* KopecriomeHTHH ayTop: miroslav.urosevic@stocarstvo.edu.rs

Kparak canpxaj

Kao 3eMspa kaHAMZAT 3a npuctyname Esponckoj Yuuju (EY), Cpduja je y odasesu na
ycariacH CBOje 3aKOHOZABCTBO ca EY nerucnatuBoM, y mra crnaga U Ilornasme 13 —
PudapcTBo, koje je oTBOpeHO 3a mperoBope mnosoBuHOM 2018. rogmuHe. Obmact
pudapctsa u bonectu puda je y Cpbuju ypehena ciengehum 3akOHCKMM IMPONUCHUMA:
3akoH o croyapctBy (2009, 2016), 3axon o Bogama (2010), 3akOH O 3alUTUTH U
oIp)xuBoM kopulrherwy pudmser donna (2014, 2018) u 3axoH o BeTeprHapcTBy (2005,
2010). Ty je u Ilporpam mMepa 3IpaBCTBEHE 3alUTHTE XKUBOTHbA 3a 2019 ronuny, Koju
odyxsara donectu puda 3a 00aBe3Hy [UjarHOCTHUKYy. HaBeneHe mpomnuce ynopenunu
cmo ca EY nerucnarusom: Ypenba op. 1379/2013 Esponckor [1apnamenTa u Beha o
3ajeHUYKOM ypehemy TpKULITa IPOU3BOUMa pubdapcTBa U akBaKyJIType, Ypenda op.
1380/2013 Esponckor Ilapnamenta Beha o 3ajenHuukoj pubapckoj MOJMHUTHLMU U
Ypenba dp. 508/2014 Espomnckor IlapnamenTta u Beha o EBpomckom donmy 3a
IIOMOPCTBO U pudapcTBo, Kao U Jupextusa Beha 2006/88/E3 o 3axTeBrma 31pasba
JKUBOTHHA KOjU CE MPUMEY]Y Ha KUBOTUIE aKBAKY/ITyPE U BUXOBE IPOU3BOJIE U O
CTipevyaBamy ¥ KOHTpONU ofgpeheHrx DonmecTy akBaTUUHUX )KUBOTHIA. Hako je nocTta
nponuca Beh ycarnameno ca EY, morpedHo je na ce ynanpeny npumeHa [1paBUIHHKaA O
MehyHaponHOj NOTBpAU (cepTU(HUKATY) O YI0BY U JIMCTU IPOU3BOAA pudapcTBa 3a Koje
HUCY NOTpedHM cepTuU(dUKATH, HAacTaBe aKTUBHOCTHM Ha u3pajgu IlpaBuUiHHKA O
TPKUIIHUM CTaHJapiuMa 3a NMpou3Boje pubapcTBa Kao M aKTUBHOCTH Be3aHe 3a
yCBajame 3aKO0Ha 0 CTPYKTYPHOj TOAPLINHU U ypehemwy TpkuiTa y pudapcTtBy. PesynraTt
ycknahusama nponuca y Cpduju ca EY nerncnatusom duhe ¥ UCITyHBEHOCT 3aXTeBa y
MorJiely KOHTPOJIe HeJllerallHOT, HelpHjaB/beHOT U HeperyincaHor pubdosiosa, yume he
ce CTBOPUTH YCJIOBH 3a IVIaCMaH NMpoM3Boja pudbapcTsa Ha TpxkuwTe EY, y3 ouyBame
HallMOHAJIHUX BOOHUX pecypca. Takohe, ycnocrtaBuhe ce U MpaBHU OCHOB 32 YBOhewe
ceptuduKara 0 yJa0By a HaKOH npuctynawa EY duhe odesdehenu u nogcrunaju 3a
ouyBame U yHanpehemwe pudmwaka, kao 1 UHOBalMje y 0071aCTH akBaKyJIType.

KibyuHe pHjeun: PudapcTBO, 3[paBCTBEHA 3alITHTA, 3aKOHCKa perynaTtusa, EVY,
XapMOHH3anuja

3axsanuuna: OBaj pap je pe3yaTaT HCTpaXHBaba y OKBUPY HayuyHUX npojexara ,TP-31084" u ,MHMH-
46005* xoje je bMHAHCHjCKX TOAPKaNI0 MMHUCTAPCTBO MPOCBETE, HayKe M TEXHOJIOUIKOI pa3Boja
P. Cpbyje.
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THE AQUACULTURE AND FISH DISEASES IN SERBIA —
LEGISLATION IN RELATION TO THE EUROPEAN UNION

Miroslav I. Uro$evi¢™*, Nikolina Novakov', Miroslav Cirkovi¢’,
Nenad Stojanac’, Jovan Mirceta’

1 PhD, Miroslav I. UroSevi¢, Asisstant professor,
Faculty of Agriculture, University of Novi Sad, Novi Sad, Serbia
1 PhD, Nikolina Novakov, Asisstant professor,
Faculty of Agriculture, University of Novi Sad, Novi Sad, Serbia
2 PhD, Miroslav Cirkovi¢, Full professor,
Scientific veterinary institute “Novi Sad”, Novi Sad, Serbia
1 PhD, Nenad Stojanac, Asisstant professor,
Faculty of Agriculture, University of Novi Sad, Novi Sad, Serbia
3 PhD, Jovan Mirceta, PE Vojvodinasume” Petrovaradin, Novi Sad, Serbia
* Coresponding author, e-mail: urosevic@stocarstvo.edu.rs

Abstract

As a candidate country for accession to the European Union (EU), Serbia is obliged to
harmonize its regulations with EU legislation, including Chapter 13 - Fisheries, which
was opened for negotiations in mid-2018. Fisheries and fish disease in Serbia is
regulated by the following legislation: Law on animal husbandry (2009, 2016), Water
law (2010), Law on protection and sustainable use of fish fund (2014, 2018) and
Veterinary law (2005, 2010). Here is also Animal health care program for 2019, which
includes fish diseases for mandatory diagnostics. These regulations were compared
with EU legislation: Regulation No 1380/2013 of the European Parliament and of the
Council on the common fisheries policy, Regulation No 1379/2013 of the European
Parliament and of the Council on the common organization of the markets in fishery
and aquaculture products, Regulation No 508/2014 of the European Parliament and
of the Council on the European maritime and fisheries fund and Council Directive
2006/88/EC on animal health requirements for aquaculture animals and products
thereof, and on the prevention and control of certain diseases in aquatic animals.
Although a lot of regulations have already been harmonized with the EU, it is
necessary to improve the implementation of the Rules on international catch
certificate and catch lists of fishery products for which no certification is required,
continue activities on the drafting of the Rules on market standards for fishery
products as well as activities related to adoption of the Law on structural support and
market regulation in fisheries. The result of the harmonization of Serbian regulations
with the EU legislation will be the fulfillment of requirements regarding the control of
illegal, unreported and unregulated fishing, which will create conditions for the
placement of fishery products on the EU market, while preserving national water
resources. Also, establish a legal basis for the introduction of certificates of catch and
after accession to the EU will be provided and incentives for the conservation and
improvement of the pond, as well as innovations in the field of aquaculture.
Keywords: Fisheries, health protection, regulation, EU, harmonization

Acknowledgments: The present work is part of the research done within the scientific projects , TR-
31084“ and , I11-46005* granted by the Serbian Ministry of Education, Science and Technological
Development R. Serbia.
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IIpenaBame Mo MO3UBY

HCTOPHUICKH OCBPT HA ITPOU3BOAKY XPAHE Y CPBUJHU

Munan XK. Bantuh'*, Jenena Jawuh’, Autonuja Pajuunh’,
Mapuja Boukosuh’, Jenena hupuh’, Panmuna Mapkosuh’®, Jlparo Heguh'

1 Ip Munan XK. Banruh, npodecop y nensuju, Karenpa 3a XurvjeHy U TEXHOTOTHjy HAMUPHULIA
aHUMaJIHOT Topeksia, PaKkynTeT BeTepuHapcke MefulHe, YHUBep3uTeT y beorpany, Cpduja
2 [Ip JeneHa Jawuh, HayuHu capagHuk, KaTenpa 3a XUTHjeHy U TEXHONOTHjy HAMHAPHHULIA aHUMaIHOT
nopekna, dakynTeT BeTepuHapCKe MegULUHE, YHUBEp3uTeT y beorpamy, Cpduja
3 IBM, AnTtonyja Pajunh, uctpaxusay npumpaBHUK, Katenpa 3a XurujeHy ¥ TeXHOJIOTHjy HAaMUPHULIA
aHUMaJIHOT nopekia, PakynTeT BeTepuHapcke MefuLMHe, YHUBep3uTeT y beorpany, Cpduja
4 Ip Mapuja bomkosuh, HayuHu capanHuk, Katempa 3a XurdjeHy ¥ TEXHOIOTHjy HAMUPHHUIIA
aHMMaJHOT nopeksa, PaxyaTeT BeTepuHapCKe MefulMHe, YHUBEp3uTeT y beorpany, Cpduja
5 IIp Jenena hiupuh, HayuHu capafHUK, MHCTUTYT 3a XUTHjeHy U TexHOIOryujy Meca, beorpan, Cpouja
6 IIp Panmuna Mapkosuh, penosuu npodecop, Karenpa 3a nucxpany u O0TaHHUKY,
daxynTeT BeTepUHapcke MefnMHe, YHUBep3uTeT y beorpany, Cpduja
7 Op Oparo Hemuh, penosuu mpodecop, Karempa 3a eKOHOMUKY U CTaTUCTHKY,
daxynTeT BeTepuHapcke MefuiHe, YHUBep3uTeT y beorpany, Cpduja
*AyTop 3a kopecnofeHuyjy: milanbaltic@gmail.com

Kparak cagpikaj

bankaHcko nosyornctpso 6uiio je HacesseHO npe Buue o 25.000 roguHa 0 yuemy
IIOCTOj€ TParoBM PasJIMYUTHUX KYJITypa U y pasnuuuTo Bpeme. Ha oBaj nmpocTop y
HcTouHo puMcKo 1lapcTBo fosase CI0BEHHU U3 CBOje MpaJoOMOBHHE, IOJpYyYje U3a
Kapmara, of 5. no 7. Bexa. OBO njapcTBO nocie BuieBekoBHe dopde ca Typunma
nponaza 1453. roguHe. Y TOM BpEMEHY HECTAjy U CPEIHOBEKOBHE CPIICKE IPIKaBeE.
On nonacka Ha bankan Cpbu cy ce op»Kalu CBOje TpagULIMOHAIHE UCXPaHe, allk Cy
Ccé MOpanau mpuwiarojaBaTd HOBUM yCJIOBUMa CpefuHe, cTehu HOBe HaBuke. Y
cpenwmeBekoBHOj Cpduju cToyapCTBO je OWI0 HajBakKHUja NpUBpeNHA IpaHa
3axBaspyjyhu OpojHMM XpacTOBUM IIlymama M XKUY (MCXpaHa CBUBA) U
IUITAaHUHCKUM MallkballiMa 3a y3roj oBala, roBefia ¥ Kowa. MaHaCTUpH U BiacTesna
DaBUIM Cy Ce 3eMJbOPafiBOM, CTOYApCTBOM, ITYEJapCTBOM, 3aHaTHMa. CToka je
Ouia OCHOBHA HApOAHA BPEOHOCT CBe OO Kkpaja 19. Beka y Kome ce y
MOJbOTIPUBPENHOj MPOU3BOLHU MOCTENEHO CBe BehM 3HAYaj [aje 3emMibOpafmbu
(patapcTBO, BUHOIpanapcTBo, Bohapctso). [TossonprBpena ce Mewanay ceetyy 20.
BeKy ma ce nmpoMeHwia U y Cpduju. CeueHe cy mryme pagu nodujama Behmx
odpaguBUX TOBPLIMHA 3a 3emibopagmwy. Cpduja je Beh y cpenwem Beky Ouna
W3BO3HHUK )KUBE CTOKE U MPOM3BOJA aHUMAIHOT TIopeKsIa (CO/beHO CyBO MECO, CHP,
men). M3Bo3 xuBe croke y 19. Beky u nouetkom 20. BeKa, 3aTUM CyBUX ILIJbUBA,
nexkmesa M pakuje omoryhuo je Cpduju 3Hauajan npuspenHu pas3soj. Cpduja je uy
npyroj monoBuHM 20. Beka Ouna 3HayajaH M3BO3HUK CBeXxer jyHeher meca u
npoussoga on meca. Janac je Cpduja U3BO3HHK HTa (KyKypysa) ¥ Boha (1/bHBa,
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jabyke, manune). [TorsonpuBpenHa npousBoamwa of nonacka CioseHa Ha bankas no
naHac obe3behurBasia je mpexpambeHy CUTYPHOCT 3a CTaHOBHUINTBO Cpduje. Y oBom
NOJPYy4jy, UCTUHA OUIIO je IIafHUX TOJUHA, alli HE U MaCOBHE CMPTHOCTH OJ I/1aid
KaKBe Cy y CBeTy 3adenexeHe U KakBUX UMa U JaHac. Op 90-ux rogrHa Mpouuior
BEKa JI0JIa3u [0 KpHU3e y NO/bONPUBPENHOj Tpou3soawmy y Cpduju. CurypHo je na
Cpduja nma moryhHOCT fa maHac MpPOM3BEfE NaJeKko BUILIE XpaHE Hero LITo jOj
Tpeda.

KipyuHe pedH: CUTypPHOCT XpaHe, aHUMaJIHU TPOU3BOAH, OUBHU TPOU3BOIHU

3axBanHuna: OBaj pay je dUHAHCHPaH Of CTPaHe MUHHUCTAPCTBA ITPOCBETE, HAyKe U TEXHOIOUIKOT
pa3Bojay oksupy [Ipojexta TP31034.
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HISTORICAL REVIEW ON FOOD MANUFACTURING IN SERBIA

Milan Z. Balti¢™*, Jelena Janji¢’, Antonija Raj¢i¢’, Marija Boskovic',
Jelena Ciri¢’, Radmila Markovi¢’, Drago Nedi¢’

1 Dr Milan Z. Balti¢, professor retired, Department of Food Hygiene and Technology,
Faculty of Veterinary Medicine, University of Belgrade, Serbia
2 Dr Jelena Janji¢, research associate, Department of Food Hygiene and Technology,
Faculty of Veterinary Medicine, University of Belgrade, Serbia
3 DVM, Antonija Rajci¢, research trainee, Department of Food Hygiene and Technology,
Faculty of Veterinary Medicine, University of Belgrade, Serbia
4 Dr Marija Boskovi¢, research associate, Department of Food Hygiene and Technology,
Faculty of Veterinary Medicine, University of Belgrade, Serbia
5 Dr Jelena Ciri¢, research associate, Institute of Meat Hygiene and Technology, Belgrade, Serbia
6 Dr Radmila Markovié¢, full professor, Department of Animal Nutrition and Botany,
Faculty of Veterinary Medicine, University of Belgrade, Serbia
7 Dr Drago Nedi¢, Professor full, Department of Economics and Statistics,
Faculty of Veterinary Medicine, University of Belgrade, Serbia
*Corresponding author: milanbaltic@gmail.com

Abstract

The Balkan Peninsula was inhabited more than 25,000 years ago, with traces of
different cultures. From the 5th to the 7th century the Slavs from their prehistoric
area, the area behind the Carpathian Mountaints, came to this area. This Empire,
after the centuries-old struggle with the Turks, collapsed in 1453. At that time,
medieval Serbian states disappeared. Since coming to the Balkans, Serbs have
kept their traditional diet, but they had to adapt to the new conditions of the
environment, acquire new habits. In medieval Serbia livestock breeding was the
most important branch of the economy thanks to numerous oak forests and acorn
(pig diet) and mountain pastures for the cultivation of sheep, cattle and horses.
The monasteries and nobles were engaged in agriculture, cattle breeding,
beekeeping, crafts. Livestock was a basic national value until the end of the 19th
century, when agricultural production was gradually becoming more and more
important for an agrarian society and in the 20th century, in order to obtain larger
arable land for farming, forests were cut down. In the Middle Ages, Serbia was an
exporter of live cattle and products of animal origin (salted dried meat, cheese,
honey). The export of live cattle, dry plums, jam and brandy in the 19th century
and the beginning of the 20th century enabled Serbia significant economic
development. In the second half of the 20th century, Serbia was a significant
exporter of fresh beef and meat products. Today, Serbia is an exporter of grain
(corn) and fruits (plums, apples, raspberries). Agricultural production since the
arrival of Slavs to the Balkans to date has provided food security for the population
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of Serbia. In this area, there were no massive deaths due to the starvation as it has
been recorded in the world. Although there has been a crisis in agricultural
production in Serbia in the 1990s, today Serbia has the ability to produce more
food than needed.

Keywords: food security, animal products, herbal products

Acknowledgments: This paper was supported by Ministry of Education, Science and Technological
development, Republic of Serbia, through the funding of Project No 31034.
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IIpenaBame 10 MO3HBY

YERSINIA ENTEROCOLITICA Y JIAHLTY ITPOU3BOOBE
MECA CBUBA

Hehemko Kapabacun'*, Munom Apcuh’, Mupjana [Jumurpujesuh’,
Ilparan Bacunes', Jlparo Heguh', Brago Teogoposuh'

1 YHusepsurter y beorpany, ®axynTer BeTepraHpcke MeOULIUHE
2 BeTepuHapCKU CHELMjCITUCTHYKH HHCTUTYT , Hum* Hum
* KopecniogentHu aytop: Hehemko Kapadacun: nedja@vet.bg.ac.rs

Kparak cagpikaj

JepcuHMO03a /by U je 00osbetse Koje ce 4eCTo JOBOIH y Be3y ca HeJOBOJbHO TEPMHUUKH
TPEeTUPAaHUM MECOM CBUIbA W MPOU3BOJUMA O] MeCa CBHUKbA KAa0 BEKTOPOM.
[Tpouewyje ce ma je 77,3% cinydyajeBa jepCHHHO3€ KOJ JbYyOH MOCaefuLa
KOH3yMHUpawka KOHTAMUHUDAHOT Meca CBHHA. bpojHe cTyauje ykasyjy Ha
nocrojawe Kopenauuje usmehy cojeBa Yersinia enterocolitica MU30JI0BAHUX W3
KIMHWYKK 3[paBUX CBUKA U COjeBa MOPEKJIOM O]l JbyAU KOA KOjUX je OBaj
MHKDPOOpTaHU3aM IMjarHOCTUKOBAH. 3[paBe CBUHE Cy YeCTO HOCHOLM CojeBa
Yersinia enterocolitica KOju Cy maToreHd 3a 4oBeka. [IpeBaseHIMja MaTOreHUX
duoceporunosa Yersinia enterocolitica je Beha Koi TOBHMX CBHHA y3pacTa kajia ce
ynyhyjy Ha knawe (80-150kr) Hero koj kpmayva. JJoCcTynHU Mojauu ykasyjy na ce
Hajeeha npeseBaneHrja Yersinia enterocolitica Moxxe Hahu Ha TOH3UIaMa CBUHA
IPUINKOM Kiawa. KiakeM HHUGULMPaHUX CBUIbAa MOXKE JohM 10 KOHTaMUHalLYje
Y yHaKpCHe KOHTaMHHallije TpyloBa U OpraHa 3akjllaHuX CBUma. KilaHuune mory
OWTH 3HauajaH pesepBoap 3a mpeHoc Yersinia enterocolitica y NaHily MPOU3BOIHE
xpaHe. bpojHe cTynuje mokasasie Cy a je TKUBO TOH3W/IA Hajlloy3[AaHuju y30pak 3a
yTBphUBame npucyctsa Yersinia enterocolitica kon cBuma. XnaheweM TpynoBa He
cMamyje ce KOHTaMHUHALWja, jep ce Yersinia enterocolitica Moke Pa3MOHOKaBATH y
yC/I0BMMa XJIa/IHOT JTaHLIa.

KibyuHe peum: jepcuHUja, CBUbE, MECO, TPeBaJIeHIIUja, KOHTPOIa

3axBanHuna: OBaj paf je NOAp)KaH off CTpaHe MUHUCTApCTBa 3@ MPOCBETY, HAYKY U TEXHOJIOMWIKH
pa3Boj Penybnuxe Cpouje, [Tpojexar: NoTP31071.
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YERSINIA ENTEROCOLITICA IN THE PIG MEAT
PRODUCTION

Nedjeljko Karabasil'*, Milo§ Arsi¢’, Mirjana Dimitrijevic',
Dragan Vasilev', Drago Nedi¢', Vlado Teodorovi¢'

1 University of Belgrade, Faculty of Veterinary Medicine
2 Veterinary specialised Institute ,Ni$* Ni$§
* Corresponding author: Nedjeljko Karabasil: nedja@vet.bg.ac.rs

Abstract

Yersiniosis is often associated with pork and products of pig meat as a vector. It is
estimated that 77.3% of cases of jeseniosis in humans are due to the consumption
of contaminated pig meat. Numerous studies indicate the correlation between
Yersinia enterocolitica strains isolated from clinically healthy pigs and strains
originating from people in whom this microorganism is diagnosed. Healthy pigs
are often carriers of Yersinia enterocolitica strains that are pathogenic to humans.
The prevalence of pathogenic bioserotypes of Yersinia enterocolitica is higher in
fattening pigs when referring to slaughtering (80-150 kg) than sows. The available
data indicate that the highest prevalence of Yersinia enterocolitica can be found on
pig tonsils during slaughter. By slaughter of infected pigs, contamination and
cross-contamination of carcases and organs of slaughtered pigs can occur.
Slaughterhouses can be a significant reservoir for the transmission of Yersinia
enterocolitica in the food chain. Numerous studies have shown that the tissue was
the most reliable sample for determining the presence of Yersinia enterocolitica in
pigs.

Keywords: yersinia, pigs, meat, prevalence, control

Acknowledgements: This paper supported by the Ministry of Education, Science and Technological
development, Republic of Serbia, Project No. TR31071.
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XPAH/bUBA BPEJHOCT TOIUIOTOM OBPABEHHX
IMTPOHU3BOJA O MECA

Ilparan Bacunes™, Cunsana Ctajkosuh', Mupjana Jlumutpujesuh’,
Hehemko Kapabacun', Brago Teogoposuh'

1 daxynrer BeTepuHapcke MenuiHe, YHuBepsureT y beorpany, P. Cpbuja
* KopecnogeHnTHu aytop: Iparad Bacuies: vasilevd@vet.bg.ac.rs

Kparak cagpxaj

Meco npencras/ba HyTPUTUBHO BUCOKO BPEOHY HAMUPHULY Y UCXPaHU YOBEKa, Kao
W3BOP €CeHLIHjaTHUX aMUHOKHUCEIMHA, MAaCHUX KUCeIUHA, BATaMUHA U MUHEPATHUX
marepuja. Y TOKy IpUMeHe Pas3IMuNTUX I0CTyNlaka KOH3epBUCamba IPUJINKOM U3paze
MPOM3BOJIA O] Meca, OBe XpaH/bMBE MaTepHje ce ryde y Mamoj uin Behoj mepwu.
['ybuTtax XpaH/bUBUX MaTepHja je HajuspaXXeHHUjH y TOKY TOIUIOTHE 0dpaje, TOroToBO
npu Temneptypama Behum ox 100 °C. TTopen Temneparype, 3HayajHa je U My’KUHA
HBEHOT J1eJI0Baka, Tako Ja NOCTYILY TOIUIOTHE 0Opajie IpY BUCOKUM TeMIlepaTypama
y Iy)X€M BPEMEHCKOM Iepuony nosoze no Behux ryduraxka XpaH/bUBE BPEIHOCTH
Mmeca. [Tpu Temnepatypu oz 100 °C rydu ce ox 50 mo 80% BuTamuHa b komriekca, o
40% BuTamuHa A kao ¥ of 10 1o 25% eceHUMjaIHUX aMUHOKHCeNnHa. [Tpou3Boau of
Meca Mmory jia ce oopahyjy Temnepatypama nacrepusanuje (70 °C), kyamwa (100 °C) u
crepunusanyje (115 go 125 °C). Hajsehu rybutax XpaH/bUBHX MaTepHja je cBakako
KOJi CTEpWIMCaHUX KOH3EPBU Off Meca, IIPU YeMy ce Kao mnapamertap desdemHoctu
onpehyje Fo-BpegHocT koja Mmopa dutu Beha o 3 WTO rapaHTtyje Ja Cy YHULITEHe
eBeHTyasiHo mpucyTHe crnope Clostridium botulinum wm 3axBasbyjyhu uemy oBu
IIPOM3BOAM MOTY Jia Ce 4yBajy Ha Temmeparypu o 25 °C mo 4 rogune. Mehytum,
IpoM3BOhauy CBECHU PU3KKaA KOjU HOCH IPOU3BOAbA CTEPUIMCAaHUX KOH3EPBU YECTO
CyBUILE HWHTEH3UBHO CTEPU/IMIIY [POHU3BOLE YMME 3HATHO HapyllaBajy HUXOBY
XpaHspUBYy BpenHocT. McnutuBameM Fo-BpeHOCTH y MOTOHMMA yTBphHEHO je fa oHa
Hajyemrhe U3HOCH U BUILE O 8, y HEKUM CJTydajeBUMa 1 mpeko 10, 1o je HemoTpedHo
U3 yria 6e3degHoCTH, a 3HaTHO CMamyje XpaH/bUBY BPEOHOCT MPOM3BOMA U YjeoHO
IpezCcTaB/ba HEMOTPEOHO TPOILIEHE EHEPTETCKUX pecypca. CMartpa ce fa du nocrynax
cTepunusanyje duo ontumanan ako dou ce Fo-BpemHocT xpetana usmehy 3 u 5.
[Tpeuusuuje nopehemwe rydUTKa XpaH/bHMBE BPENHOCTH [1BA WIM BHIIE IOCTyIaKa
cTepu3anuje Mmoxe ce mpatuti nomohy Co-BpenHocTu (cooking value). Ha Taj HauwH,
MOXE Jia Ce ypaju ONTUMH3aldja MocTojehux mocTynaka CTepuiIn3anuje YUMe Ce
MO)KEe HE CaMO OYyBaTH XpaH/bUBA BPEJHOCT MpousBoza y wrto Behoj mepu, Beh u
OCTBApUTH 3HaYajHe yLITe[le eHepreHara ITo IPOU3BOIbY YUHU EKOHOMUYHH]OM.
KipyuHe peuH: TOIIOTHA 0dpana, XpaH/bhBa BpenHocT, Fo-BpenHoct, Co-BpenHoCT,
KOH3€pBE 07l Meca

3axBanmauna: Pag je mpoucrekao u3 Ilpojekra monm Opojem UHMU 46009, xoju duHaHCHpA
MuHucTapcTBO NpocBeTe, Hayke U TeXHOIOIKOT pa3Boja Penydnuke Cpduje.
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Summary

Meat represents a nutritionally highly valuable food in human nutrition as a
source of essential amino acids, fatty acids, vitamins and minerals. During the
application of different methods of preservation when making meat products,
these nutrients are lost to a lesser or greater extent. Loss of nutrients is most
pronounced during the heat treatment, especially at temperatures higher than
100 °C. Apart from the temperature intensity, the length of its operation is olso
important, so the heat treatment by high temperature for a prolonged period leads
to significant losses in nutritive value of the meat. At a temperature of 100 °C,
from 50 to 80% of the vitamin B complex, up to 40% of vitamin A and from 10 to
25% essential amino acids are lost. Meat products can be processed by
pasteurization (70 °C), cooking (100 °C) and sterilization (from 115 to 125 °C)
temperatures. The largest loss of nutrients is of course by sterilized meat cans,
wherein as parameter of security the Fo-value is determined. This value must be
higher than 3 guaranteeing that potentially present spores of Clostridium
botulinum have been destroyed and providing that these products may be stored at
temperatures up to 25 °C for up to 4 years long. However, manufacturers being
aware of the risks by production of sterilized cans often overheat products by
sterilization which significantly damages their nutritive value. The study of Fo-
value among several facilities has been found that it is usually higher than 8, and
in some cases over 10, which is unnecessary from the point of the products safety,
but significantly affects the nutritive value as well as creates unnecessary waste of
energy resources. It is considered that the process of sterilization is optimal if the
Fo-value ranges between 3 and 5. The accurate comparison of the nutritive value
losses of two or more sterilization regimes may be monitored by Co-value (cooking
value) determination. In this way, the optimization of existing sterilization
regimes could be done, which can preserve nutritive value of the products as much
as possible, but also achieve significant savings in energy which makes production
more economical.

Keywords: heat treatment, nutritive value, Fo-value, Co-value, canned meat

Aknowledgements. The paper is a result of the Project under No. I11 46009, funded by the Ministry
of Education, Science and Technological Development of Republic of Serbia.
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*AyTop 3a KopecrnozeH1ujy: tijana.ledina@vet.bg.ac.com

Kparak cagpixaj

Tybepkynosa npencrassba Bogehu y3pok CMPTH 0ff UHEKTUBHUX 000/beHha y CBETY, Ca
1,7 MuIMoOHa CMPTHUX cydajeBay 2017. ropunu. Y nepuony 2013-2017. 3abenexeH je
nopact dpoja ciryyajeBa TyOepKyna03e JbyoH, y KOjUMa je Kao Y3pOUYHUK UIeHTU(HUKOBAH
Mycobacterium bovis, Hajuenrhu y3pouyHuK Tydepkysose npexuBapa. CMartpa ce 1a je
cTBapaH Opoj jbynmu obonenux of TydepKysno3e y3pokoBaHe ca M. bovis momiemeH,
HAapOYMUTO y MOApYYjuMa Ihe je TyDepKyso3a rosefa €HIEMHUYHO ODOJbEHE WIH CE
KOH3YMHUPajy CUPOBO MJIEKO U IIPOU3BOAHU OJf MileKa U Kajia T0CTOjU AUPEKTaH KOHTAKT
ca 0d0/eIUM KUBOTHHAMA.

3ooHoTCKa TyDepKysnosa usasBaHa ca M. bovis npepacTas/ba IPEBACXOTHO 000JbEHE
NIPEeHOCUBO XpaHOM, MaJla HajHOBHWjHU U3BEIITajH HarlallaBajy U MoryhHoCT aeporeHe
ceKkyHIapHe TpaHCcMucHje M. bovis ca yoBeka Ha uoBeka. hemuje M. bovis ce y ciay4ajy
000/peBaba MIEUYHUX KUBOTHIbA U3ITYy4yjy ITyTeM MJleKa Y BUCOKOM Opojy, MpU yemy
NOCTOjU MOTYhHOCT KOHTAaMHWHalMje BelHke KOJHWYHWHE 30UpHOr MieKka y
nakTopu3uMa WIM LUcTepHama. KoH3yMalMja CHpPOBOT MJieKa M IpOH3BOZA
HaIlpaB/bEHUX O] CUPOBOI MJI€Ka, UCTOPHUjCKH IJIefaHO, NpefcTas/ba IMIABHU IYT
IIpeHoca TyOEPKYI03€e ca KUBOTHIbA Ha JbYE. YBOhHEemEM MacTepusalyje MiueKa, alnyu u
crnpoBohemeM Mporpama Mepa 34paBCTBEHE 3aIUTUTE )KUBOTHEA, 0Baj BUL 000/bEBaba
on TyDepKysose je y pa3BUjeHUM 3emMibaMa CBEIEeH Ha 3aHEeMap/buBy Mepy. Mieko
oDoJienux KMBOTHHA MOXe Ia yhe y jaHal xpaHe, y Cly4yajeBUMa Kajga obdosere
JKABOTHIbE Ha [ajy MO3UTHUBHY peakLUHjy TyOepKyauHu3auuje. Y 3empama Espomne y
KOjuMa je mpofiaja CHpPOBOI MJleKa I03BOJbeHA, MJIEKO MOpa Jia IIOTHYE Off ’KUBOTHIbA U3
cTajla CJIODOMHUX Off TyOepKyso3e, a Ha JexIapaluju Mopa a 0yle jacHO HaIlalleH
30paBCTBEHU PU3UK MIOBE3aH ca KOH3yMalljoM cHpoBoT miieka. Cse Beha moTpaskma 3a
CUpeBMMa MPOW3BEJEHUM OJf CHPOBOT MJIEKa, ajll U CKOPUjU CIydajeBu TyDepKyso3e
JbYOU H3a3BaHW KOH3yMallMjoM CHpeBa OJ CHPOBOT MJeKa, NMUTame 300HOTCKe
TyOepKyo3e YMHE U JaHaC aKTyeTHUM.

Y oBom npernenHoM pafy duhe pasmoTpeHa enuIeMHOIOTHja 300HOTCKE TyOepKyiose,
MpolLieHa pU3WKa Of 000sbeBama NMPHU KOH3YMalHMju CUPOBOT MJEKa M NPOU3BOJA
HaITpaB/bEHUX OJ] CHPOBOT MJIEKA, K0 U CTpaTeryje 3a CIpeyaBamne IHUPEmha 300HOTCKE
TyDepKyJo3e Kao 000/beha NPEHOCUBOT XPaHOM.

Krpyune peun: 300HOTCKa Tybepkynosa, Mycobacterium bovis, cupeBu 0 CHPOBOT
Mmiexa

3axsanuuna: OBaj pay je puHaHCHUPaAH Of cTpaHe MUHHKCTApCTBA MPOCBETe, HayKe W TeXHOIOLIKOT
pasBojay oxsupy [Ipojexta 46009 u I1pojexra 46010.
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ZOONOTIC TUBERCULOSIS — WHAT SHOULD BE DONE?
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Abstract

Tuberculosis is the leading cause of the death from a single infectious agent in the
World. It is estimated that 1.7 million people died of tuberculosis in 2017. In the
period 2013-2017. an increase in tuberculosis caused by Mycobacterium bovis,
most frequent causative agent of ruminant tuberculosis, was reported. However,
it is estimated that the true number of human tuberculosis caused by M. bovis is
underestimated, especially in areas with endemic bovine tuberculosis, where
direct contact between humans and animals exists, or raw milk and raw milk
products are frequently consumed. Zoonotic tuberculosis is mostly foodborne
disease, although recent reports highlight the possibility of aerogenic secondary
transmission of M.bovis between humans. Lactating animals with tuberculosis can
excrete high numbers of M. bovis cells through milk. Consequently milk from
these animals can contaminate large quantities of raw milk in cooling tanks and
cisterns. Historically, consumption of raw milk and raw milk products represents
the main transmission route between animal and human population. However,
introduction of control measures and pasteurization has reduced cases of
foodborne tuberculosis to a minimum in developed countries. Milk from animals
with tuberculosis can enter the food chain, in cases when animals remain
undetected by the skin test. In European countries, if selling of raw milk is
permitted by national legislation, food label must include statement about health
risks implicated with the raw milk consumption. Increasing demand for the
artisan raw milk cheeses, as well as recent cases of tuberculosis caused by raw milk
cheese consumption, also make zoonotic tuberculosis a contemporary food safety
issue. In this review, zoonotic tuberculosis epidemiology, risk assessment
correlated with the raw milk and raw milk products consumption, as well as
strategies for zoonotic tuberculosis prevention as a foodborne disease will be
discussed.

Keywords: zoonotic tuberculosis, Mycobacterium bovis, raw milk cheeses

Acknowledgments: This paper was supported by Ministry of Education, Science and Technological
development, Republic of Serbia, through the funding of Project No 46009 and No 46010.
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Kparak cagpixaj

Cse Beha moTpaxkma 32 MECOM >XHMBHUHE YCJIOB/baBa Mpou3Bohaue nga mosehajy
IIPOM3BOAKY U TO TaKO IUITO he CMawbUTH TPOLUIKOBE NPOU3BOAKE U BpEME Y3r0ja.
Tume ce BpIIM KOHCTAaHTAaH MPUTHUCAK Ha Opojiaepe 7a y WITO PaHUjeM y3pacTy
nocturHy Behy tenecHy macy. [JaHac dpojnepu y ToBy o neproja kiama (0ko 42.
NlaHa) [OCTUTHY TenecHy macy u npeko 3 kg. Ca mpyre cTpaHe, [onasu U JI0
HEMNOKe/bHUX MaHa KOJi TOBHUX Opojnepa (CMameHa penpoayKTHBHA CIOCODHOCT,
acuut, nedeKTH CKeJeTHOT CUCTeMa, HAapyLIeHOCT UMYHOJIOLIKOT CHUCTeMa).
O30wmbaH npodineM y )KUBUHAPCKOj UHOYCTPHjH NTPEACTaB/bajy NPOMeHe MUIInha.
JemHa o TakBUX Muomnardja je U “Wooden breast” (WB). Kapakrepuctuka
IPBEHACTUX Ipyou (MO Kojoj je odo/bewme W HNOOUI0 Has3uB) je OnJIMKa TBpAE
KOH3UCTEHIIHje rpyIHe MyCKyJIaType Koja ce 3anaka CaMmo Ha m. pectoralis major-y,
0e3 3axBaheHOCTH OCTATUX CKeJTIeTHUX MUIIKDA, IMaTKUX Wik MUIIKWha cpiia, ¥ Kao
TaKBa HE jaB/ba C€ KOJ OCTalux muonatHja. OBa Muomnaryja Hajuemrhe ce japa y
KOMOVWHALWjH ca [PYTOM paHuje IeTeKTOBAHOM MHOTIaTHjOM T3B. ,bea nmpyraBocT”
(White stripping), koja ce mpernosHaje MO MPUCYCTBY OeJMX Mpyra Koje umy
napasieJTHO ca TpaBlleM Mpy)kakba MUIIWhHUX BilakaHa. XHUCTOJOUIKH, TEIIKO je
pa3nuKoOBAaTA OBe [BE MUOMaTHje, jep ce obDa crawa KapaKTepuiny
MHOZEreHepanjoM 1 HeKpo3oM MUIIMNHMX BlakaHa, ca u3paxeHoMm Gudposzom
(mocedHo xony WB), TMNMA030M, Ka0 U pereHepaTHBHUM IpomMeHama. TepMuH
»ApBEHE IPyAn" TPEHYTHO Ce OIHOCH CaMO Ha MaToJoOLIKe TPOMEHe BUI/bUBE Ha
(unetuma rpyou HakOH Kiaawka M oOpaje TpynoBa >KMBUHE, JOK KIMHUYKH
CUMIITOMY NPEMOPTAIIHO HUCY youeHU. Hajsehu u3a3oBu y mpoyuyaBamwy IpBEHUX
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TPYOM Cy TpOHAaa3ak MNoy3flaHux MeTosia (duomapkepa) 3a IETEKTOBakE 000/beHma
IIPEMOPTAJIHO U HETIOCTOjamke M0Y31aHUX CTaHapIU30BaHUX CKajla OLlEHEehHBambha
WB, jep ce cuctem kateropucama uiera ca creneHom 3axsahenoctu WB dasupa
Ha cyDjekTvBHOj oueHu. Jlo cana, Hajsehu Opoj objaB/beHMX pajoBa OIUCYje
nocTMmopranHe npomeHe WB koje cy duTHe ca acmekra KBanuTeTa meca. Y
OynyhHocTH, cBe BUlle NaXwe he ce MoKIamaTy ONUCUBakby HajpaHUjUX Jie3uja,
natoreHe3u 000/beha U MOTYhUM pellierrUMa 0D0sbIlIaka JOOPOOUTH KUBOTUHA
obonennx og WB.

KibyuHe pedm: KBaJIUTET MeCa, MUOZETeHepalyja, IpBeHe IPynu,
xuctomopdomeTpHja

3axBanHuna: OBaj pay je dUHAHCUPaH Of CTpaHe MUHHUCTAPCTBA ITPOCBETE, HAyKe U TeXHOIOLIKOT
pasBojay oksupy [Ipojexta TP31034.
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MYOPATHIES IN BROILER CHICKENS
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Abstract

The increase in consumer demand for poultry meat has put pressure on producers
to increase production while reducing the cost and time of production. As aresult,
broilers are continuously selected to attain greater body weight at younger ages.
Today, by the period of slaughter (about 42 days) broilers reach body weight over
3 kg. On the other hand, undesirable traits have emerged, such as poor
reproduction, ascites (ascites syndrome), skeletal abnormalities and
impairements of the immune system. A serious problem in the poultry industry
are muscle changes. One of these myopathies is "Wooden breast" (WB). The
characteristic of the woody breasts is a feature of the hard consistency of the
pectoral musculature observed only on m. pectoralis major, without the
involvement of other skeletal muscles, smooth or muscular heart, and as such
does not occur in other myopathies. This myopathy most commonly occurs in
combination with another previously detected myopathy, the so-called "White
stripping”, which is recognized by the presence of white stripes, parallel to the
muscle fibers. Histologically, it is difficult to distinguish between these two
myopathies, because both conditions are characterized by myodegeneration and
necrosis of muscle fibers, with pronounced fibrosis (especially in WB), lipidosis,
and regenerative changes. The term "wooden breast" is currently only related to
pathological changes seen on breast fillet after slaughter, while clinical symptoms
are not prematurely observed. The greatest challenges in the study of wooden
breasts are the finding of reliable methods (biomarkers) for detecting the disease
premortally and the lack of reliable standardized scales of WB assessment, as WB
rely on subjective scoring sistems. So far, the most of published papers describe
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post-mortem changes in WB that are important in terms of meat quality. In the
future, the early lesions, pathogenesis and the possible reduction of animal
welfare associated with WB are likely to gain more attention.

Key words: wooden breast, meat quality, myodegeneration, broiler chickens,
histomorphometry

Acknowledgments: This paper was supported by Ministry of Education, Science and Technological
development, Republic of Serbia, through the funding of Project No 31034.

116



24. TOOWIIHE CABJETOBAKE JOKTOPA BETEPUHAPCKE MEJUIIMHE PEIYB/JIUKE CPIICKE (FOCHA Y XEPLIJETOBHUHA) - 2019
24rd Annual Counselling of Doctors of Veterinary Medicine of Republic of Srpska (Bosnia and Hercegovina) - 2019

ODREDIVANJE ORGANSKIH KISELINA U AUTOHTONOM
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Kratak sadrzaj

Livanjski sir je poznati bosanskohercegovacki autohtoni proizvod, koji se
proizvodi od sirovog, termicki neobradenog ovcijeg mlijeka, uz dodatak kravljeg
mlijeka. Svoju specificnost duguje prije svega karakteristicnom biljnom
prekrivacu u podrucjima gdje se proizvodi, ali i klimatskim uslovima u kojima se
uzgaja autohtona pasmina pramenka. Cilj istrazivanja bio je da se odredi sastav
organskih kiselina u siru, kroz tri perioda uzorkovanja (juli, august i septembar).
Tokom proizvodnje i sazrijevanja sira deSavaju se osnovna tri biohemijska
procesa: glikoliza, proteoliza i lipoliza. Ispitivano je prisustvo devet organskih
kiselina, a to su mlije¢na, sir¢etna limunska, piruvatna, oroti¢na, mravlja,
¢ilibarna, propionska i DL-piroglutaminska kiselina. Analize su vrSene tokom
zrenja tvrdog livanjskog sira, koriste¢i metodu te¢ne hromatografije visoke
performance (High Performance Liquid Chromatography — HPLC). Statisticka
obrada podataka vrsena je koristenjem gotovog softverskog paketa SPSS 21.00.
Klju¢ne rijeci: ovca, sir, organske kiseline, HPLC
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DETECTION OF ORGANIC ACIDS IN THE
AUTOCHTHONOUS LIVNO CHEESE BY THE HPLC METHOD
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Abstract

A famous brands of dairy industry in BiH is the autochthonous Livno cheese that
belongs to the group of cheeses produced from raw, uncooked milk. Livno cheese
(made from sheep's milk with the addition of cow's milk) owe their specificity,
above all, to the presence of specific plant cover in areas where they are produced,
as well as the climatic conditions and the milk of the autochthonous pramenka
sheep. The aim of this study was to determine the content of organic acids in the
cheese through three sampling periods (July, August and September). Three
primary biochemical events occur during manufacturing and ripening of cheese:
glycolysis, proteolysis, and lipolysis. Nine organic acids (lactic, acetic, citric,
pyruvic, orotic, formic, succinic, propionic, DL-pyroglutamic) were analyzed
during ripening of autochthonous Hard (Livno) cheeses in Bosnia and
Herzegovina (BiH) by high-performance liquid chromatography (HPLC).
Statistical analysis was performed using the software package / SPSS 21.00.
Keywords: sheep, cheese, organic acids, HPLC
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Kparak cagpixaj

Mukpoopranusmu Pseudomonas BpCTa MMajy BUIIECTPYKH 3HA4yaj Kako y
BETEPUHAPCKOj ¥ XyMaHOj MEJULIUHY, TaKO U Ca acleKTa XUrMjeHe HaMUpHULA U
CIOCODHOCTH OBUX MHUKDPOOpraHW3ama Jia CTBapajy dnoduim, WTo ce UCThYe Kao
3HauajaH (akTOp BUPYJEHLMje 3a YCIOCTaB/bake MEeP3UCTEHTHUX HHEKLHja.
Pseudomonas BpcTe MOry [a Hace/baBajy OpojHE eKoOJIOUIKe HUIle |
KOJIOHM3Yjy/MHMUIMPAjy OpraHu3Me, a 4ecTo Ce H30Jlyjy U3 XpaHe, 3eMJbe,
wrtanckor hydpusa U ca Koxe kMBOTHHA. Llwb oBOr pana je Ovo ma ce ucmura
criocodocT u3osnara fa creapajy onogunm. Ykynso 108 usonara Pseudomonas spp.
je UCIHUTaHo, 0f Kojux je 60 U30JI0BaHO U3 XpaHe TOKOM PYTHHCKOT UCIUTHBaHka
30upHOr Minexka, a 48 KIMHHUUKHUX H30JlaTa je HU30I0BAHO KOJ MauujeHaTa
npumbeHux y donuuue y Cpduju on asrycra 2017. go centemdpa 2018.ronune
wrpom Cpbuje. Hsomatu cy uUAEHTU(PUKOBAHM IPUMEHOM CTaHAAPOHUX
nadopaTtopujckux MeTofda, WUCIMUTHBakbeM (EHOTUICKHUX 0COoOWHA, Aok je PCR
amplification xopuirheHa 3a IOTBPAY OBUX U30J1aTa ca P. aeruginosa cneuuyHUM
npajMepuma. 3a UCIHUTUBame CNOCOOHOCTH H3onata Pseudomonas spp. na
cTaBapajy duopunm cy xopuirhene Crystal Violet meToga Ha MUKpPOTUTAp
wioyama. Op ykynHo 108 usonara Pseudomonas spp. 98 (90,74%) je mokasano
CIIOCODHOCT CTBapawa OWodwiIMa, on kojux je 54 (55,10%) wm3omata dwmiio
MOpeKJIIoM U3 Mieka, a 44 (44,90%) cy duny KIMHUYKU U30J1aTH NOPEKIOM Off
mynu. YkynHo 10 (9,26%) usonara Huje ctaBapio duodunm. Hajsehu 0Opoj
usonata, 68 (69,39%) ce morao CBpCTaTH y IpyIly OCpelme-agXxepeHTHUXx, 22
(22,45%) w3onata cinado-agxepeHTHHX, a 8 (8,16%) KM30marta y jako-aAXepeHTHe.
Muxkpopranusamu Pseudomonas BpcTa Jlako CTBapajy dModuIM Ha MOBPIIMHAMA
nonpuHocehu nosehamwy pesncTeHMje Ha aHTUMUKPOOHA CpeficTBa M MOTYhHOCTH
KOHTaMHHallMje XpaHe TOKOM [TPOU3BOJ b€ U TOC/IeJUYHO 10jaBH KBapa.

KspyuHe peun: duodunm, MiIeko, XyMaHH u3onaTu, Pseudomonas spp.

3axBanHuna: Pan je mopp:xaH op ctpaHe npojekta II 46009, koju puHaHCMpa MUHHCTApPCTBO
MIPOCBETE, HayKe U TEXHOJIOIIKOT pa3Boja Penydnuke Cpouje.
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Abstract

Microorganisms of Pseudomonas speceies have multiple significance both in
veterinary and human medicine, as well from the aspect of food hygiene and the
ability of these microorganisms to produce biofilm, which is emphasized as a
significant virulence factor for the establishment of persistent infections.
Pseudomonas species can inhabit numerous ecological niches and colonize/ infect
the organisms, and are often isolated from food, soil, manure and animal skin. The
aim was to examine the ability of Pseudomonas spp. isolates to produce
biofilms.Total of 108 nonrepetative isolates of Pseudomonas spp. were included in
the research, of which 60 were isolated from food, during routine examination of
bulk tank milk and 48 clinical isoaltes were isolated from patients admitted to
fourtertiary care hospitals throughout Serbia during period from Avgust, 2017 to
September, 2018. Bacterial isolates were identified using standard laboratory
methods by examining the phenotypic characteristics, while PCR amplification
was performed to verify these isolates with P. aeruginosa specific primers The
Crystal Violet assay on the microtiter plates was used to test the ability of the
isolates to form biofilm. Out of 108 Pseudomonas spp isolates, 98 (90,74%) showed
ability to produce biofilm, 54 isolates (55.10%) originated from milk and 44
(44,90%) were human clinical isolates. In total 10 (9,26%) isolates did not
produce biofilm. Most number of isolates, 68 (69,39%) could be classified as
moderate-addherant, 22 (22.45%) isolates as low-addherent and 8 (8,16%) as
strong-addherant. Microorganisms of Pseudomonas species are easy producers of
biofilm on surfaces contributing to an increase in resistance to antimicrobials and
the potential for contamination of food during processing and consequently the
occurenece of spoilage.

Keywords: biofilm, milk, humanisolates, Pseudomonas spp.
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Predavanje po pozivu
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RODA Listeria U MESU I PROIZVODIMA OD MESA

Nevena Grkovi¢™*, Nedjeljko Karabasil’, Dragan Vasilev’,
Drago Nedic', Vlado Teodorovi¢’, Mirjana Dimitrijevi¢®

1 dr Nevena Grkovi¢, asistent, Fakultet veterinarske medicine, Beograd, Republika Srbija
2 dr Nedjeljko Karabasil, redovni profesor, Fakultet veterinarske medicine,
Beograd, Republika Srbija
3 dr Dragan Vasilev, vanredni profesor, Fakultet veterinarske medicine,
Beograd, Republika Srbija
4 dr Drago Nedi¢, redovni profesor, JU Veterinarski institut Republike Srpske
“Dr Vaso Butozan, Banja Luka, Republika Srpska, BiH
5 dr Mirjana Dimitrijevi¢, redovni profesor, Fakultet veterinarske medicine,
Beograd, Republika Srbija
*Korespodentni autor: Nevena Grkovi¢: nevena.ilic@vet.bg.ac.rs

Kratak sadrzaj

U industriji mesa, osim patogenih mikroorganizama prenosivih hranom,
dodavanje soli i hemijskih aditiva u proizvode od mesa, od kojih neki ispoljavaju
kancerogene i toksicne osobine ili dovode do pojava alergija, predstavlja sve veci
problem sa zdravstvenog aspekta. Usled toga se javila potreba za novim
antimikrobnim sredstvima, pri ¢emu je jedna od alternativa i upotreba zacinskih
ekstrakata. Oni, kao smeSe aromatic¢nih i lako isparljivih jedinjenja, se izucavaju
pre svega zbog antibakterijskih i antioksidativnih osobina, ali i mogu¢nosti da se
koriste kao zamena za sinteticke aditive u prehrambenoj industriji. Njihova
primena moze da smanji incidenciju bolesti prenosivih hranom, da produzi
odrzivost namirnica i odlozi lipidnu oksidaciju. Vec¢ina ekstrakata biljaka spadaju
u kategoriju GRAS sastojaka (Generally Recognized as Safe / certifikat sigurnosti
za upotrebu). Antibakterijska aktivnost ekstrakata za¢ina se zasniva na nekoliko
meta u Celiji. Mogu da dovedu do promene propustljivosti ¢elijske membrane,
curenje Celijskog sadrzaja zbog slabljenja protonskih sila mikrobnih ¢elija i ATP
rezervi $to dovodi do koagulacije sadrzaja, lize i smrti bakterijske ¢elije. Upotreba
ekstrakata zacina je medutim ogranicena i pored jake antimikrobne aktivnosti,
zbog uticaja na organolepticka svojstva hrane. Prema poslednjem izveStaju EFSA
(European Food Safety Authority), stopa prijavljivanja listerioze ljudi izazvane
kontaminiranom hranom dodatno se povecala tokom 2017. godine, uprkos tome
Stojenalaz Listeria monocytogenes u gotovoj hrani retko prelazio limitirane granice
za bezbednost hrane, propisane Evropskoj Uniji (EU). Kao ubikvitarna bakterija,
izolovana je iz zemljiSta, povrsinskih voda, otpadnih voda, fecesa, krmiva.
Patogene L.monocytogenes su izolovane i iz mesa i razli¢itih proizvoda od mesa
(kuvana Sunka, virsle, suvomesnati i dimljeni proizvodi od svinjskog, govedeg,
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¢ureceg mesa), mleka i mlecnih proizvoda (maslac, meki i svezi sirevi napravljeni
od pasterizovanog i nepasterizovanog mleka, zreli sirevi), ribe i morskih plodova,
krema, sladoleda, povrca, voca, kukuruza. Kontrola listerija u lancu hrane
predstavlja i dalje veliki izazov. Najveci efekat na bakterije iz roda Listeria ima
eugenol, glavna komponenta karanfilica i karvakol, ekstrakt origana, koji
direktno razaraju bakterijski zid. Oni se mogu koristiti individualno, ali i u
kombinaciji za kontrolu rasta ovog patogena, bez loSeg uticaja na organolepticke
osobine mesaiproizvode od mesa.

Klju¢ne reci: zacinski ekstrakti, Listeria, meso, prirodni konzervansi,
antibakterijska aktivnost

Zahvalnica: Ovaj rad je podrzan od strane Ministarstvo za naucnotehnoloski razvoj, visoko
obrazovanje i informaciono drustvo Republike Srpske, Projekat: Br. 19/6-020/961-76/18
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EFFECT OF SPICE EXTRACTS ON GROWTH OF
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Abstract

In meat industry, except foodborne pathogens, a growing health problem are salts
and chemical additives in meat products, which may have some carcinogenic and
toxic properties or may cause food allergies or sensitivities. Because of that, there
was a need for new antimicrobial agents, and one of them were the spice extracts.
As mixtures of aromatic and easily volatile compounds, they are study mainly due
to its antibacterial and antioxidative properties, and potential to be used as a
replace for synthetic additives in the food industry. Their application can reduce
the incidence of food-borne diseases, extend shelf-life and retard lipid oxidation.
Most of spice extracts fall into the category GRAS ingredients (Generally
Recognized as Safe / safety certificate for use). The antibacterial activity of the
spice extract is based on several targets in the cell. They can lead to a change in the
cell membrane permeability, leakage of the cell contents due to the weakening of
the proton forces of microbial cells and ATP which leads to coagulation of content,
lysis and death of bacterial cells. However, due to the influence on organoleptic
properties of food, use of spice extracts is limited despite strong antimicrobial
activity. According to the latest EFSA (European Food Safety Authority) report,
the number of human cases of listeriosis caused by contaminated food,
additionally increased in 2017, despite the fact that the finding of Listeria
monocytogenes, in ready-to-eat food, rarely crossed the limits of food safety, witch
are prescribed by the European Union (EU). It is ubiquitous bacterium, isolated
from soil, surface waters, wastewater, feces, feed. Listeria monocytogenes is
isolated also from meat and meat products (cooked ham, dry meat products and
smoked products from pork, beef, turkey meat), milk and milk products (butter,
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soft and fresh cheeses made from pasteurized and unpasteurized milk,cheeses
with ritening), fish and seafood, cream, ice cream, vegetables, fruits, corn. In the
food chain, control of Listeria is still a great challenge. The highest effect on
bacteria from the Listeria genus, has eugenol, a major component of cloves, and
carvacol, oregano extract, which directly destroy the bacterial wall. They can be
used individually and in combination, for growth control the of this pathogen,
without a bad influence on the organoleptic characteristics of the meat and
produce meat.

Key words: plant extracts, Listeria, meat, natural preservatives, antibacterial
effect

Acknowledgements: This paper supported by the Ministry for Scientific and Technological
Development, Higher Education and Information Society, Republic of Srpska, Project No. 19/6-
020/961-76/18
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pH BPEJHOCT U KBAJIUTET MECA CBUIbA
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Kparak cagpxaj

JenaH of [u/beBa UHOYCTPHje CBUIBCKOT MeCa je [la pa3BHje IPOU3BOJHE CTpaTeryje
3a modosblame, MpenBuiame U CMambeme Bapujalldja y KBaJUTeTy mMeca. Pa3Boj
KBaJIUTETA MECA 3aBUCH 0f OPOjHUX (paKTOpPa, KOjH, U3Mely OCTaNIUX, YKIBY YY)y post
mortem MeTabonv3aM M TOCTYNalke Ca XKUBOTHHAMa Ipe Kiawa. Pasrpanma
[JIMKOT€Ha post mortem—y3poKyje HarOMHWIaBalke MJIeYHe KuceinuHe U mapn pH
BpenHocTd Mumuha. [Tof HOpManHUM OKOJMHOCTHMA, pH BpegHOCT MOCTeneHo
omnaja on 7,2 IO Kpajwe BPEIHOCTH OJ OKO 5,5. Y ciy4ajy Beoma Op3or maga pH
BPEIHOCTH HAKOH KJIama, JOK je TeMIIepaTypa MUIIKha jolLl yBEK BUCOKA, [OIa3H [0
IeHaTypalMje HEeKUX MPOTEWHa, a CaMHM THUM WU [0 CMamema CIOCOOHOCTH
BE3MBama BOJEe U MpOMeHe Doje, Ma Meco MocTaje diefo, MEKAaHO U BogeHacTo. Ca
Ipyre CTpaHe, YKOJHUKO Cy pe3epBe IIMKOreHa Mpe Kjiawka HUCTPOLIEeHEe YCien
XPOHUYHOT CTpeca U aKTUBHOCTH KUBOTHHE, BUCOKa pH BpenHoCT meca, U3Hag 6,
IOBOJY JI0 TI0jaBe TAMHOT, YBPCTOT U CyBOT Meca. Y OBHUM YyCJIIOBHMa, CTBapa Ce
Mama KOJTMYMHA MJIEYHE KUCEJIMHE post mortem, Masio IPOTEUHA CE JeHATypUILE, a
BOJA je YBPCTO Be3aHa. JlJaHac ce yyiaKy BEeJIMKH HAIllOpH [la CE CMamy 110jaBa OBUX
MaHa kBanmuTera Meca. C od3upom pma OpojHHM mMapaMeTpuU KBaJIWUTETa Meca,
yK/pydyjyhu 00jy ¥ CHOCODHOCT Be3UBama BOJE, 3aBUCE Ofi pH BpenHOCTH, BHETOBO
MEPEHE Y pa3InuyUTO BpEME post mortem ce MOXKe KOPUCTUTH Y CBPXY NpeBuhama
kBanuTeTa. OBa MeTona je Ops3a, Mako ce MpUMemyje, He omTehyje Tpyn W He
W3HCKYje BeJIMKe MaTtepujanHe Tpolukose. CTora je LiM/b OBOT paja fia Ce pasMOTpHU
Be3a usmehy pH BpeqHOCTH MepeHe y Pa3IMYUTO BpeMe HaKOH K/1awba U KBaJIUTeTa
Meca. Takohe cy pasmaTpaHU yTHILIaju NOCTyNamwka Ca KUBOTHHAaMa Mpe Kiawba Ha
pH BpenHocT Meca.

Kibyune peun: pH BpeiHOCT, KBaJIUTET, CBUKBCKO MECO.

3axsanuuna: OBaj paj je MOApKaH 0 CTpaHE MUHHUCTApCTBa 3@ MPOCBETY, HAYKY U TEXHOJIOMWIKH
pa3Boj Pemybnuke Cpduje, I[Ipojexar: ,Pa3Boj W craHAapAu3alnMja MOJIEKYJTapHUX W HMYHCKUX
MeTogay JujarHoctuiy dakTepujckux 3ooHo3a" (TP31088).
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pH VALUE AND PORK QUALITY
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Abstract

One of the goals of the pork industry is to develop production strategies for
improving, predicting and reducing variations in meat quality. Meat quality
developmentisinfluenced by many factors, which include, inter alia, post mortem
metabolism and pre-slaughter handling. Degradation of glycogen post mortem
causes accumulation of lactic acid and a decrease in pH values of muscle.
Normally, pH declines gradually from 7.2 to an ultimate pH of around 5.5. In the
case of rapid pH decline post mortem, while the temperature of the muscles is still
high, denaturation of some proteins occure leading to reduction in water holding
capacity, color change and meat becomes pale, soft and exudative. On the other
hand, if glycogen is depleted due to a chronic stress and activity levels before
slaughter, high meat pH value, above 6, causes occurrence of dark, firm and dry
meat. In these conditions, a small amount of lactic acid is created post mortem,
little of protein is denatured, and the water is firmly bound. Today, great efforts
are being made to reduce these meat quality defects. Given that many parameters
of meat quality, including color and water holding capacity, depend on pH value,
its measurement at different times post mortem can be used for predicting
quality. This method is quick, easy to apply, does not damage the carcass and does
not require high material costs. Therefore, the aim of this study was to investigate
therelationship between pH values measured at different time after slaughter and
meat quality. The effect of pre-slaughter handling on pH value of meat were also
considered.

Keywords: pH value, quality, pork meat.
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Kratak sadrzaj

Medunarodna trgovina zahteva bezbednu hranu zasnovanu na specijalizovanim
higijenskim standardima, transpartentnim procedurama i programima. Meso,
zbog visokog sadrzaja vode i hranljivih materija, moze biti idealna sredina za rast i
razmnozavanje mikroorganizama. Salmonella, kao jedan od najce$¢ih patogena
prenosivih sa Zivotinja na ljude, izaziva velike zdravstvene problem Sirom sveta.
Iako je mortalitet nizak, oboljenje izazvano ovim mikroorganizmom nosi ozbiljne
socijalne i ekonomske posledice. U Srbiji se, prema vazec¢oj zakonskoj regulativi,
vrsi kontrola prisustva Salmonella u mesu. U period od januara do decembra 2017.
godine pregledano je 193 uzoraka svinjskog, govedeg, jagnjeceg, jareCeg i
zivinskog mesa iz uvoza na prisustvo Salmonella spp. Ova bakterija je izolovana u
jednom uzorku (0,52%). Pozitivan uzorak ¢ine zamrznute pilece zadnje Cetvrti
poreklom iz Poljske, $to predstavlja 6,67% od ukupnog ispitanog zivinskog mesa.
Inficirana Zivina predstavlja najvazniji izvor pojave Salmonella kod ljudi
inficiranih putem lanca hrane. Biohemijskim i seroloskim ispitivanjem pozitivan
izolat pripada serotipu Salmonella Infantis. Ovaj patogen se poslednjih godina u
Evropi nalazi na cetvrtom mestu kao uzro¢nik salmoneloze kod ljudi, dok je
prijavljen kao najce$¢i serotip izolovan iz pileceg mesa. U cilju smanjenja
prevalence Salmonella spp. potrebno je na pravilan nacin sprovoditi standarde
bezbednosti hrane kroz ceo lanac, od farme do trpeze.

Klju¢ne rec¢i: medunarodna trgovina, Salmonella spp., zdravstveni problemi

Zahvalnica: Rad je finansiran sredstvima projekata Ministarstva prosvete, nauke i tehnoloskog
razvoja Republike Srbije, broj TR310841TR31071.
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Abstract

International trade requires food safety guarantees based on specialized hygiene
standards, transparty procedures and programs. Meat, because of its high water
content and nutrition, can be ideal medium for microorganism growth and
reproduction. Salmonella, as one of the most common pathogens that can be
transmitted from animals to humans, causes major public health problems
worldwide. Although mortality is low, the disease has important social and
economic consequences. Based on a governmental regulation Serbia runs an
active, official control of Salmonella in meat. From January to December 2017,
193 samples of imported pork, beef, lamb, kid and poultry meat were analysed for
the presence of Salmonella spp. Only one (0.52%) of all analysed samples was
positive to Salmonella spp. The positive sample was frozen chicken drumsticks
together with thighs originated from Poland, which makes 6.67% of total
examined poultry meat samples. Infected poultry is one of the most important
reservoirs of Salmonella that are transmitted to humans through the food chain.
The identity of isolated strain was biochemically and serologically confirmed to be
Salmonella Infantis. This pathogen is increasing and is now on the 4" place most
common Salmonella serovar among human isolates in Europe and the most
common serovar isolated from poultry meat. In order to decrease prevalence of
Salmonella spp. it is necessary to maintain all the food safety standards through
whole food chain, from farm to fork.

Key words: international trade, Salmonella spp., major public health problems,
social and economic consequences.
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Kparak cagpixaj

KnacvuyHy cuctemMu rajema puda HM3UCKYyjy BEJIHKE MOBPIIMHE KOje je mpodiem
0be3denuTn. [Topen oBor npodieMa MPOXU3BOAKA ,[10]] OTBOPEHUM HEDOM" 3aXTeBa
4yBapCKy CIyk0y y CIIpedaBamy IITeTa KOje HAaHOCE pUdOojese NTULE U /by U KOjH Ce
DaBe mpucBajameM Tyher fodbuTka. PenupKynalMOHU CUCTEMHU NIOpeL TPOCTOPHOT
OeHedwTa, He 3aXTeBajy YaK HU BEJIMKY KOJIMYMHY BOJE KOja Ce y TOKy Ipoueca
npour3Boamwe npevyunmrhasa oe3 ryduraxa, ¥ moHoBo Mckopuirhasa. HeonxopHo je
oDe3DenuTn anexBaTHe OuWoOQuUATEpE pPAfW KOHTPOJIE OPTaHCKE MaTrepuje U
NOBOWBHE KOJIMUYMHE KHUCEOHHKa y cuctemy. Takohe je HeomxogHO obe3demutu
MeXaHHUYKe (QUITEPE U KOJIEKTOPE KOjH Cy 3afy’KEHH 3a CKyJbaHe IeKOMIIEH30BaHe
XpaHe W CyCleHJ0BaHMX Mmarepuja. [lopen [0BO/bHE KOJMYKMHE PaCcTBOPEHOT
KHCEeOHUKa TUMUTUPAjyhu (paKTOp MPOU3BOIHE U MOBOJBHOT 30PABCTBEHOT CTamka
puda je amexkBaTHa KOHIIEHTpalWja aMOHHWjYM joHa M aMOHHWjaka y BOIH, ILUTO
3axTeBa KOHTHUHYMDAH MOHMTODHUHI TIOMEHYTHX MNapamertapa. Tpeba Bomutu
payyHa W fAa Ce CIpeYM yasak U IIMpeme MH(EKTUBHUX areHaca Kao LIpo Cy
DaxTepuje, BUPYCH, IVbUBHLE, MApasUTH WU Ip. U JbUXOBO [lajbe XOPU3OHTATHO
npeHouewe. OBe cucreme Moryhe je HampaBUTH Ca MajauM KamalUTETOM, LITO
ode3dehyje peanaH nnacmaH puda Koje ce MOry MpoJaBaTH TOKOM Liesie Ce30HE a
NIOCTHKY DOJbY LIeHy 0f] llapaHCKuX puda. [IorogHy cy 3a NoOYETHUKE Kao IKOICKU
CUCTEMH, IIa UM C€ peajHd KanaluuTeT BPEMEHOM MoXe yBehaBaTu. Y 0BUM
CUCTEMHUMa MOTY C€ TajuUTH pa3IMYUTE BPCTE TOIUIOBOZHUX puda, Npe cBera
alMIeHCcepHue, COMOBCKE BpCcTe puba U ocTase miemeHuTe rpadpusune. McxpaHa
puda odasma ce ca KOMIUIETHUM XpaHUBUMaA KOja Ce MOTy MPOX3BECTH Y foMahoj
WHOYCTPHju cTouHe XpaHe. C 003upom fa je moryhe mpousBoguTH pude Koje umajy
Behy LeHy Ha Tp)KULITy, EKOHOMHUYHOCT OBE NMPOMU3BOJIE HE MOCTaB/ba Ce Kao
nUMHUTUPajyhu npodnem rajema IOMEHYTHUX BPCTa.

KipyuHe pHjeuH: peuupKyIalluOHHU CUCTEM, aKBaKy/ITypa, Malk IOTOHU

3axBannuna: 0daj pan pe3ynraT je UCcTpakuBama y ckiomny rnpojexta TP 31011, ¢puHaHCcHpaHOT off

cTpaHe MUHMCTpACTBa IPOCBETE, HAYKe U TEXHOJIOIIKOT pa3Boja P. Cpduje
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CONSTRUCTION OF SMALL CAPACITY RECIRCULATION
AQUACULTURE SYSTEMS

Miroslav Cirkovi¢'*,Nikolina Novakov’
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Abstract

Classical fish breeding systems require large areas what is not easy to provide. In
addition to this problem, the production "under the open sky" requires a guard
service in preventing damages caused by fish eating birds and people who are
engaged in the appropriation of someone else's gain. Recirculation systems
besides spatial benefit do not require even a large amount of water that is
recirculating without loss during the production process, and can be reused. It is
necessary to provide adequate biofilter for the control of organic matter and
oxygen supply in the system. It is also necessary to provide mechanical filters and
collectors that are responsible for collectingof decompensated foods and
suspended matter. In addition to a sufficient amount of dissolved oxygen, the
limiting factor of production and the favorable health status of fish is the adequate
concentration of ammonium ions and ammonia in water. Continuous monitoring
of these parameters needed to be done. Special care must be taken to prevent the
entry and spread of infective agents as bacteria, viruses, fungi, parasites, etc. and
further horizontal transmission. These systems can be made with low capacity,
which ensures the real trade placement of fish, which can be sold throughout the
season and achieve a better price than carp fish and other cyprinids. They are
suitable for beginners, so their real capacity can be increased over time. In these
systems, various types of warm water fish can be grown, primarily acipenserides,
catfishes and other predatory fish species. Nutrition of fish is done with complete
nutrients that can be produced in the domestic feed industry. Since it is possible to
produce fish that have a higher price on the market, the economy of this
production is not posed as a limiting problem for rearing of these species.
Keywords: recilculation system, aquaculture, small capacity production
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Kparax cagpixaj

HcnutuBawe ocrnocodmenocty (Proficiency Testing — IIT) mnpencrasmka
BpEJHOBakEe pesynaTaTa pajfia ydyeCHUKa MpemMa YHampHjel YCIOoCTaB/beHUM
Kpurtepujymuma nomohy mehymnaboparopujckor nopehema (ISO/IEC 17043, 3.7) u
jenaH op HajeEKTUBHHUjUX HAuMHA 33 MOHHUTOPUHI KBaJIUTeTa pe3yJiTara
UCIIUTUBaka W JOKa3HWBama KOMIIETEHTHOCTH jadopaTopuja. Y BE3W ca THUM
(dyHkuMOHUCake Jaboparopuje Kao U [odWjama CTaTryca aKpeouTOBaHe
naboparopuje 6e3 yueurha y I1T memama je Hesamucianpo. CBaka jabopaTopuja ou
Tpedana pa IUlaHWpa ydecTBoBawe y mnporpamuma IIT mema m poHocu IIT
CTpaTeryjy ca ejleMeHTHMa Kao WTO cy: JedHHUCAakEe HUBOA Y4YECTBOBAHA,
nedunucame QpexdeHlle yuecTBOBama, IUVIaH y4eCTBOBama 3a FOOUHY JaHa U
YETUPH TOJUHE, JOKYMEHTOBAHO MCTpakKMBame JOCTYNHOCTH opraHusatopa [IT
lemMa, PEeNOBHO TOAWLIbEe [PEeUCIUTHBAkbe NPUKIAOHOCTH  CTpaTerdje,
NPEUCIUTHBAKE pPe3yiTara U KOHTUHYUPAHO OJp’KaBambe HUBOQ KOMIIETEHTHOCTH
yK/bydeHor ocodspa. Ocnamamyhu ce Ha NMPETXOAHO HABENEHEO W 300r morpeda
Halle jadopaTopHje y CMUCIY NpOLIMpema 00MMa aKpeAUTOBAaHUX METOJa Kao
npuMjepu y (nakeM u3narawy) Ouhe mpencTaB/beHe aKTUBHOCTH U pe3ynTaTd
cnpoBefenux IIT mema Koje ce ofHOce Ha cepotunusauujy Salmonella spp. y
YUCTOj KYATYypHU U Salmonella Spp. KO )KUBUHE 0J] 3Hauaja 3a jaBHO 3JpaBCTBO.
[Tokasaso ce ga cy cBu pesynartaty yueurha y [T memama 3amoBosbaBajyhu, Te 1a
HUje Ouio norpeda 3a MOKpeTamkeM KOPEKTHBHUX aKlHja IUTO je MOCTYKUI0 Kao
nodpa MOTBpAa paja 3aCHOBAaHOM Ha CHpoBohewy MeTola 3a JEeTeKUHjy |
ceporunusauujy Salmonella spp. kao ¥ [odpa 0CHOBA 32 aKpeJUTOBabe HOBUX WIIH
CIIMYHUX MeToa y OynyhHOCTH.

Kspyune pujeun: (Proficiency Testing — PT), nabopaTtopuja, canmoHena
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Summary

Proficiency Testing (PT) represents the evaluation of participants' performance
according to pre-established criteria using inter-laboratory comparisons (ISO /
IEC 17043, 3.7) and one of the most effective ways of monitoring the quality of
test results and demonstrating the competence of laboratories. In connection
with this functioning of the laboratory and obtaining the status of an accredited
laboratory without participation in PT schemes it is unimaginable. Each
laboratory should plan to participate in the PT schemes and adopt a PT strategy
with elements such as: defining the level of participation, defining the frequency
of participation, participation plan for a year and four years, documented
research on the availability of the PT scheme organizer, regular annual review of
the suitability of the strategy, reviewing the results and continuously maintaining
the level of competence of the staff involved. Relying on the above and due to the
needs of our laboratory in terms of expanding the scope of accredited methods as
examples (further exposure), activities and results of PT schemes implemented
for the serotyping of Salmonella spp will be presented. in pure culture and
Salmonella spp. in the case of livestock of public health significance.

All results of participation in PT schemes have proven to be satisfactory and there
was no need to initiate corrective actions, which served as a good confirmation of
the work based on the implementation of the methods for the detection and
serotyping of Salmonella spp. as well as a good basis for accrediting new or similar
methodsin the future.

Keywords: (Proficiency Testing - PT), laboratory, Salmonella
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Kratak sadrzaj

Alkoholna tinktura propolisa naj¢esce je koristen proizvod od propolisa na trzistu
za lijeCenje manjih infekcija u usnoj Supljini, angine, nekih koznih oboljenjai
sli¢no. Zbog toga $to je propolis jos uvijek neoficijelna droga u apotekama, ispitali
smo njegovu antibakterijsku aktivnost primjenom disk-difuzionog testa na Sest
referentnih bakterijskih vrsta- Salmonella Enterica WDCM 00030, Salmonella
typhimurium WDCM 00031, Listeria monocytogenes WDCM 00020, Staphylococcus
aureus WDCM 00032, Escherichia coli WDCM 00013 1 Pseudomonas aeruginosa
WDCM 00024.

Cilj ovoga rada je bio da se ispitaju antibakterijska svojstva alkoholnog rastvora
propolisa nareferentne bakterijske kulture i da se odredi tip djelovanja.

Na osnovu dobijenih rezultata moze se zakljuciti da su bakterijski sojevi S. enterica
i S. typhimurium, L. monocytogenes, S. aureus i P. aeruginosa, jako osetljive na
djelovanje alkoholne tinkture propolisa

Klju¢ne rijeci: propolis, antibakterijsko djelovanje
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Abstract

Propolis tincture is most commonly used propolis product on the market for the
treatment of minor infections in the oral cavity; angina, some skin diseases etc. As
propolis is still an unofficial drug in pharmacies, we tested its antimicrobial
activity using a disk-diffusion test on six reference bacterial species-Salmonella
Enterica WDCM 00030, Salmonella typhimurium WDCM 00031, Listeria
monocytogenes WDCM 00020, Staphylococcus aureus WDCM 00032, Escherichia
coliWDCM 00013 and Pseudomonas aeruginosa WDCM 00024.

The aim of this paper was to examine the antibacterial properties of alcoholic
solution of propolis on reference bacterial cultures and to determine the type of
action. Based on the obtained results, it can be concluded that the bacterial strains
of S. enterica and S. typhimurium, L. monocytogenes, S. aureus and P. aeruginosa are
highly sensitive to the action of propolis tincture.

Keywords: propolis, antimicrobial activity
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Kparak cagpixaj

CBu cydjexTd y mocioBamy € XpaHOM Cy IIPUMapHO OATOBOPHHM 3a de3djemHocT
XpaHe Tako Aa y CBUM (pa3ama NPOU3BOE, IPepane U IPOMeTa MOpajy OCUIypaTH
[la XpaHa UCITy’haBa 3aXTjeBe [IPOoIHuca.

Meco je HaMUpHHULA KUBOTUKBCKOT TOPHjeKIa, jeoHa Of HajBaXXHUjUX H3BOPA
BHUCOKOBPHjeHUX MPOTEHHA HEOMXOAHMUX 32 HOPMaH pacT W Pa3B0j YOBjeKOBOT
OpraHMu3Ma.

[TpaBUJIHUKOM O YCUTHEHOM MeCy, TOIYIPOU3BOJUMA U MPOM3BOAMMA O Meca
("Cnyxbenn I'macHux Penybnuke Cprcke, Op 46/15) ce mpomucyjy 3axTjeBd
KBaJIUTeTa 3a MPOU3BOJEe Of Meca. HaBemeHUM MpaBWIHHUKOM, 3a Hajsehu Opoj
IpOM3BOZA, MPOMHUCAH je caip)kaj MpoTeMHa Meca WM YKYMHUX NPOTeHHa U
caZipkaj BE3UBHOI TKUBA M3Pa)KEH KAaO pejlaTHUBAH CaApikaj MPOTEeHHA BE3WBHOT
TKHBA y IPOTEMHUMA MECa, OTHOCHO y YKYITHUM NPOTEMHUMaA (CafipKaj KolareHa).

LI1sb OBOT UCTpa’KMBama je Ja Ce yTBPAU CaApiKaj MPOTENHa, KOJareHa u pejiaTuBaH
cafipkaj MpOTerHa BE3UBHOT TKMBA Y NPOTEMHHUMA MeCa/yKyITHUM ITPOTEUHUMA Y
pa3IMYUTUM BpCTaMa kodacHua, IulacupaHum Ha Tpxkuurte Pernybdnvke Cprcke, v
Jla Ce Ha OCHOBY pe3ysiTaTa UCIHUTHBama YTBPOW yCAIIAIIEHOCT Ca 3aXTjeBUMa
KBaJIUTETa 3a CBaKy BpPCTy ImpousBoga. Kao gnuo cinyxdeHe KOHTposne U
CaMOKOHTpoOIe, y nepuony ox anpuia 2018. no anpwia 2019. roguHe, cipoBeneHa
Cy UCTIUTHBaka peepeHTHUM aKpeJUTOBAaHUM METOaMa.

Y papy je ananusupano ykynHo 134 y3opka, of Kojux 28 y3opaka TpajHUX
kobacuua, 99 ys3opaka TomioTHO obpahenux kodacuua u 10 y3opaka KyBaHHX
kobacuua. Opn CBUMX aHAMWM3UPAHUX Yy30paKa, HWKH Cafp)Kaj MpPOTEHHA Of
PaBWJIHUKOM MPONUCAHUX BPHjedHOCTH je yTBpheH y 11 mpoussoga (8,21%), o
Kojux y 1 y30pKy TpajHe kodacuile, 9 y3opaka TOIIOTHO odpahennx kodacuna u 1
Y30pKY KyBaHe Kodacule. BUly penaTiBaH cafpiaj NIpoTeuHa Be3UBHOT TKHUBA y
IPOTEMHUMA MeCa/yYKylTHUM NPOTeUHUMaA je yTBpheH y 6 mpoussoga (4,48%), o
Kojux y 1 y30pKky TpajHe kobacuile, 4 y3opka TOMa0THO odpahennx kodacuua u 1
Y30pPKy KyBaHe KoDacuue.
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HodujeHn pesyntaty yka3dyjy Ha notpedy CTajHe KOHTpPOJIE OCHOBHUX CacTojaka
MPOUW3BO/Ia Kao W yTBphuBame W yHampeheme mMojeqHUHX (aza TEXHOIOUIKOT
MIOCTYTIKA TPOM3BOAKE KOjH YTHUY Ha KBAJIUTET KOHAUYHOT TPOX3BOJA, a CBE Y LIUJbY
TI0CTHU3amwa yjeHaueHOoT U 3aXTHjeBaHOT KBaJUTeTa KodacHla Koje Ce CTaB/bajy Ha
TPJKULLTE.

KibyuHe pujeun: kobacuile, 3aXTjeBU KBAJIUTETa, TPOTEUHU, Ca[ipKaj KoJlareHa
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Abstract

All food business operators are primarily responsible for food safety so that at all
stages of production, processing and trade they must ensure that food meets the
requirements of the regulations.

Meat is a food of animal origin, one of the most important sources of high-value
proteins necessary for normal growth and development of the human organism.
The Regulation on chopped meat, semi-finished products and meat products
("Official Gazette of the Republic of Srpska, No. 46/15) prescribes the quality
requirements for meat products. For the largest number of products, the above
rule specifies the content of meat protein or total protein and the content of the
connective tissue expressed as the relative content of connective tissue proteins in
meat proteins, or in total proteins (collagen content).

The aim of this study is to determine the content of proteins, collagen and the
relative content of connective tissue proteins in meat proteins / total proteins in
various types of sausages placed on the market of the Republic of Srpska, and that
on the basis of test results, compliance with quality requirements for each product
typeis established. As part of the official control and self-control, from April 2018
to April 2019, tests were carried out using reference accredited methods.

The study included 134 samples, of which 28 samples of dry sausages, 99 samples
of heat-treated sausages and 10 samples of cooked sausages. Of all the analyzed
samples, the lower content of proteins from the regulated values was determined
in 11 products (8,20%), of which 1 sample of dry sausage, 9 samples of heat-
treated sausages and 1 sample of cooked sausage. The higher relative content of
connective tissue protein in meat proteins / total proteins was determined in 6
products (4.48%), of which 1 sample of dry sausage, 4 samples of heat-treated
sausages and 1 sample of cooked sausage.
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The obtained results indicate the need for continuous control of the basic
ingredients of the product as well as the determination and improvement of
certain phases of the technological production process that affect the quality of
the final product, all in order to achieve the uniform and required quality of the
sausages that are placed on the market.

Keywords: sausages, quality requirements, proteins, collagen content

138



24. TOOWIIBE CABJETOBAKE JOKTOPA BETEPUHAPCKE MEIWIIUHE PEITYBJIUKE CPIICKE (BOCHA U XEPLIETOBUHA) - 2019
24rd Annual Counselling of Doctors of Veterinary Medicine of Republic of Srpska (Bosnia and Hercegovina) - 2019

SADRZAJ TOKSICNIH METALA I ELEMENATA U MESU I
MESNIM PROIZVODIMA

Nina Bilandzi¢'*, Marija Sedak', Bruno Calopek', Maja Poki¢'

1 Laboratorij za odredivanje rezidua, Odjel za veterinarsko javno zdravstvo,
Hrvatski veterinarski instutut, Zagreb, Hrvatska
* Korespodentni autor: bilandzic@veinst.hr

Kratak sadrzaj

Meso i mesni proizvodi predstavljaju vaznu i zastupljenu prehrambenu namirnicu
u ljudskoj prehrani. Stoga je vazno znati sadrzaj elemenata odnosno toksi¢nih
metala koji predstavljaju ozbiljnu prijetnju zdravlju zbog toksi¢nosti,
bioakumulacije i biomagnifikacije u prehrambenom lancu. Stoga je cilj ovog
istrazivanja bio mjerenje koncentracija toksicnih metala arsena (As), kadmija
(Cd) i olova (Pb), kao i aluminija (Al), kroma (Cr) i nikla (Ni) u mesu (svinjska i
goveda vratina) i mesnim proizvodima (meso sa grahom, mesni dorucak, pileca
pasteta, Sunka i €ajna kobasica) nabavljenih u trgovackim lancima razli¢itih
hrvatskih gradova. Koncentracije elemenata analizirane su primjenom masene
spektrometrije induktivno spregnute plazme (ICP-MS). Srednje koncentracije
elemenata u mesu i mesnim proizvodima mjerene su u rasponu (g/kg): Al 523 -
19179,As 2,25-5,63,Cd 2,02 - 2,86, Cr 20,8 - 132,6, Ni4,78-166,9, Pb 3,53 - 7,49.
Najvece srednje koncentracije elemenata odredene su u: Al u pilecoj pasteti, As i
Cd u prsutu, Cr i Ni u mesu s grahom, Pb u ¢ajnoj kobasici. Sve izmjerene
koncentracije Cd i Pb bile su ispod granica Europske komisije od 50 i 100 g/kg.
Utvrdene su statisticki znacajne razlike u sadrzaju Al, As, Cri Ni izmedu mesa i
mesnih proizvoda. Nije bilo znacajnih razlika u koncentracijama Cd i Pb.
Izrac¢unata je dnevna (EDI) i tjedna (EWT) koli¢ina unesenih elemenata povezanih
s potroSnjom mesa i proizvoda. Provedena je usporedba s toksikoloSkim
referentnim vrijednostima, a rezultati ne ukazuju na zabrinutost s obzirom na
izlozenost analiziranim elemenatima za potro$ace koji ¢esto konzumiraju
istrazene vrste mesaimesnih proizvoda.

Kljuc¢ne rijeci: meso, mesni proizvodi, toksi¢ni metali, elementi, sigurnost hrane,
ICP-MS
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Abstract

Meat and meat products represent an important and representative food
ingredient in human nutrition. It is therefore important to know the content of
elements or toxic metals that pose a serious threat to health due to toxicity,
bioaccumulation and biomagnifying in the food chain. Therefore, the aim of this
study was measurement of concentrations of toxic metals arsenic (As), cadmium
(Cd) and lead (Pb), as well as aluminium (Al), chromium (Cr) and nickel (Ni) in
meat (pork and beef neck) and meat products (meat with beans, meat breakfast,
chicken pate, ham and tea sausage) purchased from supermarkets located in
different Croatian cities. Element concentrations were analysed using inductively
coupled plasma mass spectrometry (ICP-MS). Mean element concentrations in
meat and meat products were measured in range (g/kg): Al 523-19179, As 2.25-
5.63,Cd 2.02-2.86, Cr 20.8-132.6, Ni4.78-166.9, Pb, 3.53-7.49. The highest mean
concentrations of elements were found in: Alin chicken pate; As and Cd in ham; Cr
and Ni in meat with beans; Pb in tea sausage. All measured Cd and Pb levels were
below the European Commision limit of 50 and 100 g/kg. Significant differences
in the content of Al, As, Cr and Ni were determined between meat and meat
products. There were no significant differences in the concentrations of Cd or Pb.
An estimation of the dietary daily (EDI) and weekly (EWI) intakes of elements
associated with the consumption of the meat and products were calculated.
Comparison with the toxicological reference values was carried out and results
suggest no concern with regard to exposure to analyzed elements for consumers
who often consume explored meat and meat products.

Keywords: meat, meat products, toxic metals, elements, food safety, [CP-MS
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Sadrzaj

Prisutnost aflatoksina mikotoksina M1 (AFM1) u mlijeku i mlije¢nim
proizvodima zabiljezena je u razli¢itim zemljama Europe u zadnjem desetljecu.
AFM1 je metabolit aflatoksina B1 (AFB1) koji se luci u mlijeku, nakon hranjenja
mlije¢nih goveda kukuruzom i silazom kontaminiranim sa AFB1. Iako je klima u
Europi umjerena i nije pogodna za pojavu povisSenih razina aflatoksina, u iznimno
vruc¢im ljetima te dugim razdobljima suSe bez kiSe moze doc¢i do kontaminacije
toksigenskim plijesnima, a time i sinteze aflatoksina. IARC je klasificirao AFM1 u
skupinu 1 karcinogena prema dokazima kancerogenih u¢inaka AFM1ipodataka o
genetskim i srodnim uc¢incima AFM1 kod ljudi. Takoder, AFM1 je termostabilan
spoj i ne moZe se inaktivirati postupcima proizvodnje i procesima toplinske
obrade. Stoga je potrebna kontinuirana kontrola razine AFM1 u mlijeku. U ovom
istrazivanju su koncentracije AFM1 odredene u ukupno 454 uzoraka sirovog
kravljeg mlijeka prikupljenih u razli¢itim dijelovima Hrvatske u razdoblju od
rujna do prosinca 2018. godine. Koncentracije AFM1 mjerene su kompetitivnom
imunoenzimskom testom ELISA validiranim prema Odluci Komisije
2002/657/EZ. Odredena je granica detekcije (LOD) i granica kvantifikacije (LOQ)
od 22,2 ng/kg odnosno 34,2 ng/kg. Koncentracije AFM1 izmjerene su u rasponu
od 2,09 do 95,1 ng/kg sa srednjom vrijednosti od 9,03 ng/kg. U samo 4 % uzoraka
odredene su vrijednosti vece od LOD, ali niZze od maksimalnih dopustenih koli¢ina
(MRL) od 50 ng/kg odredenih u Europskoj Uniji (EU). Koncentracije AFM1 su za
trinaest uzoraka mlijeka (2,9 %) premasile EU MRL, a najvi$a koncentracije od
95,1 ng/kg pronadena je u mlijeku iz srediSnje regije. Rezultati ukazuju na
potrebu daljnje sustavne kontrole AFM1 u mlijeku u svrhu prevencije i smanjenje
potencijalnih toksi¢nih zdravstvenih rizika AFM1 za potrosace.

Klju¢ne rijeci: aflatoksin M1, mlijeko, krava, sigurnost hrane, ELISA, Hrvatska
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Abstract

In the last decade incidence of the presence of mycotoxin aflatoxin M1 (AFM1) in
milk and dairy products has been reported in different countries in Europe. AFM1
is the metabolite of aflatoxin B1 (AFB1) which is secreted in milk, after feeding
dairy cattle with AFB1 contaminated corn and silage. Although the climate in
Europe is moderate and is not initially known for the occurrence of elevated
aflatoxin levels, in extremely hot summer and long periods of drought without
rain, contamination with toxigenic moulds can occur and consequently aflatoxins
synthesis. IARC classified AFM1 as a Group 1 carcinogen according to evidence of
direct carcinogenic effects of AFM1 and data on the genetic and related effects of
AFM1 in humans. Also, AFM1 is thermostable compound and cannot be
inactivated by the production methods and heat treatment processes. Therefore,
continuous control of AFM1 levels in milk is required. In this study concentration
of AFM1 was measured in total of 454 raw cow milk samples collected in different
regions of Croatia during the period September to December of 2018. AFM1
concentrations were measured by a competitive enzyme immunoassay kit ELISA
validated according to the Commission Decision 2002/657/EC. Limit of detection
(LOD) and limit of quantification (LOQ) of 22.2 ng/kg and 34.2 ng/kg were
determined. AFM1 concentrations were measured within the range from 2.09 to
95.1 ng/kg and mean value was 9.03 ng/kg. Only 4% of samples were with values
higher than LOD but lower than the maximal residue level (MRL) of 50 ng/kg
determined by European Union (EU). For thirteenth milk samples (2.9%) AFM1
concentrations exceeded the EU MRL and the highest level of 95.1 ng/kg was
found in milk from the central region. Results suggested further systematic
control of AFM1 in milk for prevention and reduction the potential toxic health
risks of AFM1 for consumers.

Keywords: aflatoxin M1, milk, cow, food safety, ELISA, Croatia

142



24. TOOWIIBE CABJETOBAKE JOKTOPA BETEPUHAPCKE MEIWIIUHE PEITYBJIUKE CPIICKE (BOCHA U XEPLIETOBUHA) - 2019
24rd Annual Counselling of Doctors of Veterinary Medicine of Republic of Srpska (Bosnia and Hercegovina) - 2019

Predavanje po pozivu
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GOSPODARSTVIMA SJEVERNOZAPADNE HRVATSKE
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Kratak sadrzaj

U radu je tijekom 2018.g. ispitivana kvaliteta vode koja se koristila na
poljoprivrednim gospodarstvima sjevernozapadne Hrvatske. Voda se koristi za
napajanje zivotinja, za ¢iS¢enje i odrzavanje opreme i objekata, a u pojedinim
slucajevima i za ljudsku potro$nju. Kao izvorista takve vode koriste se vlastiti
bunari. Fizikalno-kemijska analiza napravljena je na slijedece parametre:
slobodni klor, miris, boja, pH, kloridi, sulfati, nitriti, nitrati, amonijak, Zeljezo,
tvrdo¢avode i utroSak KMnQO,. Od ukupno 50 pretrazena uzorka prema Pravilniku
o parametrima sukladnosti i metodama analize za ljudsku potro$nju (NN
125/2017) kemijski nije bilo sukladno 58% uzoraka, od cega najviSe uzoraka
(75,9%) je bilo nesukladno zbog povecane koncentracije Zeljeza, zatim slijede
amonijak (17,2%), utroSak KMnO, (13,8%), slobodni klor (10,3%), nitrati i nitriti
(3,4%).

Kljuc¢ne rijeci: poljoprivredna gospodarstva, sjeverozapadna Hrvatska, kvaliteta
voda
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Abstract

In this study, during year 2018 the quality of water used on family farms in
northwest Croatia was investigated. Water is used to feed animals, to clean and
maintain equipment and facilities, and in some cases for human consumption
also. The sources of water used were private wells. Physico-chemical analysis was
performed on the following parameters: free chlorine, odor, color, pH, chlorides,
sulphates, nitrites, nitrates, ammonia, iron, water hardness and consumption of
KMnO,. Among 50 samples analysed, the 58% of samples were not chemically
suitable according to the Croatian water quality regulation (OJ 125/2017), of
which most samples (75.9%) were unsuitable due to increased iron
concentrations, followed by ammonia (17.2%), consumption of KMnO, (13.8%),
free chlorine (10.3%), nitrates and nitrites (3.4%).

Keywords: family farms, northwest Croatia, quality water
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Kratak sadrzaj

Voda je kao namirnicavazna za zivot ljudiiZivotinja te ne smije biti razlike izmedu
kvalitete vode za ljudsku konzumaciju i vode za napajanje Zivotinja. Bunarska
voda je podzemna voda Cija je kvaliteta promijenjiva jer moze sadrzavati
oneci$¢enja zbog neodgovarajuce odvodnje iz vlastitih ili obliznjih objekata (staja,
septickih jama) ili nakon oborina, kada se povrSinske vode ulijevaju u bunare.
Tijekom 2018. godine uzorkovali smo 200 uzoraka bunarskih voda na
poljoprivrednim gospodarstvima koja takovu vodu koriste za pice i za napajanje
Zivotinja koja se uzgajaju na gospodarstvu. Analiza bunarske vode radena je na
bakterije Escherichia coli i ukupne koliforme, Enterococcus spp., Clostridium
perfringens, Pseudomonas aeruginosa, broj kolonija mikroorganizama na 22°C i
36°C. Od ukupnog broja pretrazenih uzoraka, 69 (35%) uzoraka bilo je
nesukladno prema Pravilniku o parametrima sukladnosti i metodama analize
vode za ljudsku potro$nju (NN 125/2017). S obzirom na veliki broj nesukladnih
uzoraka i Cinjenicu da se putem vode mogu prenijeti razli¢iti mikroorganizmi i
njihovi toksini, vazno je kontinuirano provoditi uzorkovanje i mikrobiolosku
analizu, dezinfekciju i edukaciju ljudi o vaznosti mikrobioloske ispravnosti
bunarske vode.

Kljuc¢ne rijeci: bunarskavoda, mikrobioloska ispravnost, Hrvatska
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Abstract

Water is a foodstuff important for the lives of humans and animals whereby
drinking water for animals should be of identical quality to that for human
consumption. Well water is groundwater with variable quality as it may contain
contamination due to inadequate drainage from farms facilities (stables, septic
tanks) or after rainfall when surface water flows into the wells. A total of 200 well
water samples used for human consumption and as drinking water for farm
animals were collected during 2018. from family farms. Microbiological analysis
was performed using the following parameters: Escherichia coli, total coliforms,
Enterococcus spp., Clostridium perfringens, Pseudomonas aeruginosa, colony count
at 36 °C and 22 °C. Out of the total number of analyzed samples, 69 (35 %) were
unsuitable according to Croatian water quality regulations (OG 125/2017). Due to
the high number of unsuitable samples and the fact that different microorganisms
and their toxins could be transferred by water, it is important to conduct
continuous sampling and microbiological analysis, disinfection and education
about the importance of drinking water hygiene.

Keywords: well water, microbiological quality, Croatia
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Kparak cagpixaj

MapuHHpame je npouec KOjuM e y Meco JOIajy PasaudMTH CaCTOjUuH U 3a4MHHU U
npefcTaBlba jegHy o Hajuelrhe KopuirheHHWX TeXHUKA 3a M0dosblIake KBATUTETa
Meca yTuuyhH Ha cMameme Kajla KyBama, 1odosblame Mekohe, 6oje U CBeyKyIHe
NPUXBAT/bUBOCTH. 300T KOHCTAHTHOI MOpacTa y NOTpPaXkku 3a npepaheHoM u
ready-to-eat XpaHOM OJi CTpaHe MOTpoOIlaya, MaJoONpOfaja U pecTopaHa, Of
HAapOYMTOI MHTEpeca Cy MapuHupaHu nwiehu ¢unetu. Y oBOM HCTpaKHBamwy
VCIIUTUBAHU Cy KOMOWHOBAHU e(PeKTH oTanamwa y pa3inuuTe pacTBOpe MapuHana
Y TIaKOBake Y BAKYyM Ha CEH30pCKa CBOjCTBa Muiehux dunera CKIaguITEHUX HA
4°C. dunetu He3 Koxe MApUHUPAHH Cy TOKOM IeT catu y 6% pactsopy NaCl ca 2%
Hatpujym tpunonudocdata (STP) (T1), 2% uurtpara (T2) u 1% STP u 1% uurpara
(T3), nox je 6% pactBop NaCl de3 nomataka kopuirheH kao koutposna (C). Hakox
MapuHHpawa QUIeTH Cy YNakoBaHU y BaKyyM W CKIAAULITEHH TOKOM 28 IaHa.
JleceT HCKYCHUX IaHEIUCTa OLIEHUBAJIO je CEH30PCKe KapaKTepUCTUKe Ykbydyjyhu
MHPHC, YKYC, TEKTYPY U YKyIIHY [IPUXBaT/BUBOCT KopucTehu 7-0000BHY cKamly ca
OLIEHOM 3,5 Kao IMMHUT NPUXBAT/BUBOCTHU. [IaHEIUCTH Cy YyTBPAWIN Majle PasIuKe
usmehy xonrtposne u T2 rpyne (2% docdara) TokoM ckrapumTewma. I'pyne ca
IONATUM LIUTPATOM MUMaJle Cy 3HauajHO HI)KE OLleHe 33 CBe UCIIUTHBAaHEe CeH30pCKe
ocodune y nopehewy ca C u T2 rpynom 0. u 7. TaHa UCIIUTHBAKkA, CA HAJHIKOM
orleHoM 3a Texctypy (4,95 u 5,35; 5,55 u 5,30, nojenuHauyHo). TokoM 1esor
Neproza CKIafuLITeHha fofaTak 2% nuTpaTa UMao je 3HadyajaH HeraTHBHU edekar
Ha CEH30PCKHM KBaJIMTeT MapvHHUpaHux ¢uieta. [locnenmwer JaHa CKIagULITEHA
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(28. man) T2 rpyna poduia je HajHUKe olleHe 3a TekcTypy (4,20; P<0,05), nok cy
¢unetu T3 rpyne dunu HeMpUXBAT/bUBU y norneny ykyca (2,80; P<0,05) u ykynHe
npuxBaTbuBOCTH (2,85; P<0,05). Moxe ce 3ak/byyuTu na y3opuu ca 2% u 1%
HaTPHUjyM LUTpaTa Cy mpemMa ollelhrBauyrMMa OUIK HajHEN0Ke/bHUjH YTIIaBHOM 300T
HHUCKHX OLIEHa 3a TEKCTYPY ¥ YKYIIHY IPUXBAT/BUBOCT, LITO yKa3yje Ha HETaTUBHU
edexar kopuurhema LUTpaTa y MapUHaJyd Ha CEH30PCKH KBaJUTeT nuiaehux
(unera.

Kipyune peun: nwiehu duner, Hatpujym tpunonudocdar, HaTpHjyM LUTpar,
CEH30PCKH KBAJIUTET, TEKCTypa

3axBanHuna: OBaj pay je dUHAHCHPaH Of CTpaHe MUHHUCTAPCTBA ITPOCBETE, HAyKe U TEXHOIOLIKOT
pasBojay oksupy [Ipojexta TP31034.
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SENSORY PROPERTIES OF CHICKEN BREAST FILLETS
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Abstract

Marinating, a process of infusing the meat with savoury ingredients is one of the
most widely-used techniques for enhancing meat quality by reducing cooking
losses, improving tenderness, colour quality, and overall acceptability. Since
there is a constant increase in consumer, retailer, and catering demand for
processed and ready-to-eat food, of particular interest are marinated chicken
breast fillets. In this study, the combined effects of dipping into different
marinade solutions and packaging under vacuum on sensory properties of
chicken breast fillets stored at 4°C were investigated. Skinless broiler fillets were
marinated for five hours in a 6% NaCl solution containing 2% sodium
tripolyphosphate (STP) (T1), 2% sodium citrate (T2) and 1% STP and 1% sodium
citrate (T3), while 6% NaCl solution with no additives was used as control (C).
After marination, fillets were vacuum-packaged and stored for 28 days. Sensory
properties including odour, taste, texture and overall acceptability were evaluated
by 10 experienced panellists using a 7-point scale with scores 3.5 as the limit of
acceptability. Panelists detected slight differences between control and T2
treatment (2% of phosphates) during storage. Treatments with added citrate had
significantly lower scores for all examined sensory attributes compared to C and
T2 on day 0 and day 7 of examination, with the lowest values for texture (4.95 and
5.35;5.55and 5.30, respectively). During the entire storage period, 2% citrate had
a significant negative influence on the sensory quality of marinated fillets. On day
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28, T2 treatment had the lowest scores for texture (4.20; P<0.05), while fillets
from T3 group were unacceptable with regard to taste (2.80; P<0.05) and overall
acceptability (2.85; P<0.05). In conclusion, samples with 2% and 1% of sodium
citrate were least preferred by the assessors mainly due to lower texture and
overall acceptability scores, indicating negative impact of citrate on sensory
quality of broiler fillets.

Key words: broiler fillets, sodium tripolyphosphate, sodium citrate, sensory
quality, texture
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Kparak cagpxaj

Y BehrHM pa3BUjeHUX 3eMalba, BUCOK YHOC Meca AOMPHUHOCH BeheM YHOCY YKYTTHUX
MacTH, 3aCMheHUX MAaCHUX KUCEHMHA U X0JIecTeposia y OFHOCY Ha MPenopyyeHu
IoHeBHU yHOC. CBe yelrhe moTpoIlauy Ce CaBeTyjy ja KOH3yMUPajy HEMAacHO MeCco U
IIPOU3BOJIE CA HUCKUM CafprkajeM MacTH. MaCcHOKHCEIUHCKHU npodun ogpeheHnx
TKHBa IUPEKTHO Ofpa’kaBa MaCHOKMCETUHCKH MPOHUI y UCXPaHH )KUBOTHRA. L]Hmb
OBOT HCTpakMBama OO je ma ce yTBpOU edeKaT PasIuYUTHUX U3BOPA MAacCTH Yy
VICXPaHU CBUbA HA MACHOKHCETUHCKY CacTaB U JIMITUIHE UHIEKCE MACHOT y OIHOCY
Ha MUIIMNHO TKUBO CBUHA, Ca aCleKTa 3[PaBCTBEHUX MOTpeda moTpomrava. 3a
ornen, Koju je Tpajao 46 pana, xopuirheno je 30 cBuma Mesnesa Jopkuupa X
Jlanpgpaca, ca MOYETHOM TejIeCHOM MacoM of 60 kr. CBUIE Cy IOLE/bEHE Y TPH
TpyIle ¥ XpawmeHe Cy CTaHapJHOM CMEIIOM, C TUM LITO Cy Ce TpyIe pasiuKoBase
jenuHo y Tome LITO je npBa ornegHa rpyna (O-1) umana y oDpoKy 3pHO CyHLIOKpeTa,
npyraornegsa rpyna (O-11) mpenapat cemeHa 1aHa, a peha oriegsa rpyna (O-111)
cojuH rpus. M3pauyHaBaweM ateporeHor (AW) u tpomborenor nupekca (TH) koju
Cy Y IUPEKTHOj B€3U Ca MAaCHOKUCETMHCKUM CAaCTaBOM TKUBA, Pa3MaTpaH je 3Hauaj
3a UCXpaHy U 31pasibe byou. OBU HHAEKCH YKasyjy Ha MOTEeHLHjaaHy MoryhHoCT
HaCTaHKa KapJUOBaCKyIapHUX DOJIECTH KoL Jbynu. [lodujeHr pe3ynTaT yKasyjy Ha
To fa cy A u TH y mecy (og 0,41 no 0,43 u ox 1,08 no 1,10, nojesnHavyHO) dunn
3HATHO BHIIM y OOHOCY Ha MmacHo TkuBo (oxm 0,33 mo 0,39 u oxn 0,80 mo 0,84,
N0jeJUHAYHO) UCTUTUBAHUX I'PYTIa CBUbA, @ MPENIOPYUYjy Ce LITO HHKe BPeIHOCTH
OBUX HHJEKca. Y Wby 3alITUTE KOH3yMeHaTa OJi XUIIEepPXOJeCTepoJieMHje,
akTopa KOju y3pOKyje aTepockepo3y KOI JbyOu, HU3padyyHaAT je
XHUIOXO0JIECTePOJIEMUYHH/XUTIEPX0IeCTePOIEMUYHN HHOEKC (X/X HHIEeKC).
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Bpennoctu x/X uHpexkca duine cy noBosbHHUje y MacHOM (of 2,91 no 3,36), Hero y
mumunhHOM TKUBY (on 2,56 mo 2,69) cBe Tpu rpymne cBuma. M3padyyHaBamem
JMUMHUIHUAX WHAEKCAa MOKEeMO 3aK/bYYUTH Iia JOJaBamkeM OWBbHUX Yiba Y UCXPaHU
CBUIbA MOKEMO MODOJbIIATH KBAJUTET Meca M MAacCHOT TKvBa mnosehawem H-3
3acuheHrUX MaCHUX KUCETMHA.

KipyuyHe peuH: MaCHOKHCEIIMHCKU CaCcTaB TKUBA, aT€POTe€HU UHIEKC, TPOMOOreHu
WHJIEKC, XUII0X0JIeCTEPOIeMUUHHU/XUTIePX0JIeCTepoieMUIHU UHIEKC

3axBanHuna: OBaj pan je bUHAHCUpaH Of CTpaHe MUHHUCTapCTBa IPOCBETE, HayKe U TeXHOIOLIKOT
passojay oksupy ITpojexra TP 31034.
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THE INFLUENCE OF FOOD SELECTION ON LIPID INDICES
OF PORK MEAT AND FAT TISSUE
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Abstract

In most developed countries, high meat intake contributes to a higher intake of
total fat, saturated fatty acids and cholesterol, compared to the recommended
daily intake. Increasingly, consumers are advised to consume lean meat and low-
fat products. The fatty acid profile of certain tissues directly reflects the fatty acid
profile in animal nutrition. The aim of this study was to determine the effect of
various sources of fatin pig diet on fatty acid composition and lipid indices of fatty
tissue in relation to the muscle tissue, in terms of the health needs of consumers.
During 46 days of this experiment, 30 pigs of crossbreds Yorkshire x Landrace
were used, with an initial body weight of 60 kg. The pigs were divided into three
groups and fed with a standard mixture, except that the groups differed only in the
fact that the first experimental group (E-I) had a sunflower seed in the meal, the
second experimental group (E-II) was a preparation of linseed, and the third
experimental group (E-11I) soybean grits. The importance of human nutrition and
health is considered by calculating the atherogenic (IA) and thrombogenic (IT)
indices, which are directly related to the fatty acid composition of tissues. These
indices indicate the potential effect on the promotion of cardiovascular diseases
in humans. The results obtained indicate that the Al and TI of meat (from 0.41 to
0.43 and from 1.08 to 1.10, respectively) were significantly higher than in the fat
tissue (from 0.33 to 0.39 and from 0.80 to 0.84, respectively) of examined pig
groups. For these two indexes the lower values are recommended. In order to
protect consumer from hypercholesterolaemia, a factor that causes
atherosclerosis in humans, the h/H index (hypocholesterolemic /
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hypercholesterolemic index) was calculated. The values of h/H index, which must
be as high as possible, were better in the fat (2.91 to 3.36) than in the muscle tissue
(from 2.56 to 2.69) of all three groups of pigs. Calculating lipid indices can be
concluded that the addition of oils in the pig diet can improve the quality of meat
and fat tissue by increasing the n-3 saturated fatty acids.

Key words: fatty acid composition of tissue, atherogenic index, thrombogenic
index, hypocholesterolemic/hypercholesterolemic index

Acknowledgments: This paper was supported by Ministry of Education, Science and Technological
development, Republic of Serbia, through the funding of Project No 31034.
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ANTIBAKTERIJSKA AKTIVNOST CINAMALDEHIDA, KARVAKROLA,
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Kratak sadrzaj
Upotreba etarskih ulja predstavlja prirodnu i efikasnu strategiju za konzerviranje
proizvoda od mesa i mleka. Razli¢ita etarska ulja, kao i njihove aktivne
komponente pokazala su antimikrobnu aktivnost prema velikom broju patogenih i
bakterija uzrokovaca kvara. Etarska ulja su volatilne smeSe hemijski razlicitih
jedinjenja. Veliki broj ovih jedinjenja poseduje antimikrobe osobine. Medutim,
nema dovoljno podataka u literaturi o njihovom kombinovanom efektu. U ovom
eksperimentu ispitavan je uticaj cinamaldehida, karvakrola, p-cimena, etarskog
ulja origana i njihovih meSavina na Escherichia coli ATCC 25922 i Staphylococcus
aureus ATCC 25923. Za ispitivanje antimikrobne aktivnosti etarskih ulja koris¢ena
jemetoda mikrodilucije i odredene su minimalne inhibitorne koncentracije (MIC).
Karvakrol i cinamaldehid pokazali su snaznu antibakterijsku aktivnost, dok p-
cymene nije ostvario antimikroban efekat (MIC>5000 g/ml). MIC karvakrola bila
jeista za obe testirane bakterije (320 g/ml) dok je MIC cinamaldehida iznosila 320
g/mlzaE.colii160 g/mlza$S. aureus. lako su Gram-pozitivne bakterije generalno
osetljivije na dejstvo etarskih ulja, rezultati ovog ogleda pokazuju da su obe
bakterije bile jednako osetljive na dejstvo svih ispitanih supstanci, sa izuzetkom
cinamaldehida koji je ispoljio jacu antimikrobnu aktivnost prema S. aureus. Ipak,
meSavine cinamaldehida i karvakrola nisu ispoljile sinergisticki efekat prema
testiranim bakterijama. Kombinacija 3% cinamaldehidai 2% karvakrola ispoljila je
antagonisticki efekat (MIC=640 g/ml), dok je kombinacija cinamaldehida u visoj
koncentraciji (4%) i karvakrola u niZoj koncentraciji (1%) imala isti MIC kao ove
supstance testirane zasebno (MIC=320 g/ml). Isti rezultati dobijeni su i kada je
kori$¢ena smesa 4% cinamaldehidai 1% etarskog ulja origana.
Kljucnereci: fenolne komponente, antibakterijska aktivnost, MIC

Zahvalnica: Ovaj rad je finansiran od strane Ministarstva prosvete, nauke i tehnoloskog razvoja u
okviru Projekta TR31034.
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ANTIMICROBIAL ACTIVITY OF CINAMALDEHYDE, CARVACROL,
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Abstract
Use of plant extracts is considered to be natural and effective preservation strategies
for meat and dairy products since different essential oils (EOs) and their compounds
exhibited strong antibacterial activity against pathogenic and spoilage bacteria in
food model systems. Essential oils are volatile mixtures of different compounds and a
number of these compounds exhibited significant antimicrobial properties when
tested separately. Nevertheless, there are no sufficient data about the combined
effect of these compounds. In the present study cinnamaldehyde, carvacrol, p-
cymene, oregano essential oil and their combinations were evaluated for antibacterial
properties against Escherichia coli ATCC 25922 and Staphylococcus aureus ATCC
25923. Antibacterial activity was determined by measuring the minimum inhibitory
concentration (MIC). Both active compounds carvacrol and cinnamaldehyde
exhibited great antibacterial activity against bacteria used in this test, while p-cymene
did not exhibit antibacterial effect (MIC>5000 g/ml). The MIC of carvacrol was same
for both bacteria (320 g/ml) while the MIC of cinnamaldehyde was 320 and 160 g/ml
for E. coli and S. aureus. The antibacterial activity of oregano EO shows an inhibition
effect against E. coli and S. aureus with MIC of 320 and 640 g/ml. Although generally
EOs are more effective against Gram-positive bacteria the results of the present study
showed that both bacteria were equally sensitive to tested antibacterial agents with an
exception of cinnamaldehyde that showed stronger antibacterial activity against S.
aureus than against E. coli. However, mixtures of cinnamaldehyde with carvacrol did
not show synergistic effects against E. coli and S. aureus. When used in combination of
cinnamaldehyde 3% and carvacrol 2% antagonistic effect was observed (MIC=640
g/ml), while the combination of cinnamaldehyde in higher concentration (4%) and
reduced levels of carvacrol (1%) had the same antibacterial effect as when tested
separately (MIC=320 g/ml). The same was observed when combination of 4% of
cinnamaldehyde and 1% of OEO was used.
Keywords: phenols, antibacterial activity, MIC

Acknowledgments: This paper was supported by Ministry of Education, Science and Technological
development, Republic of Serbia, through the funding of Project No 31034.
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Kparak cagpixaj

Y ceMeHOj IUla3MM JbyOM Cy jOII Tpe YeTpeceT TIOAWHA OTKpUBEHE
MyJITUIaMeNlapHe Be3WKysle Koje cTBapajy henuje mpocrarte ma cy HasBaHe
npocra3oMu. Koz 61MKoBa, OHe HacTajy y CeMEHMM KecullamMa Tako Jia Ce 03HauaBajy
Kao Be3uKy/j030MH. KacHHWje Cy ClIW4YHe Be3UKyJie [O0KasaHe Y CeKpeTy
enuauguMHUca (enuauaumosomu). 1o MUKPOMOP@OJOIIKUM CBOjCTBUMA OHeE
oJiroBapajy henujckuM opraHesama ¥ HaMeTHYJIO Ce TMUTame HUXO0BE yjore y
eKcTpauenynapHoj cpeguau. OHe cy mMynTuiamenaphe rpahe (3-5 ciojeBa) Uy
MemOpaHama cafprke BeJIHKU Opoj eH3MMa Kao LITO Cy MAarHe3wjyM W KallHjyM
3aBucHe ATII-a3e u npoTenH kMHasa. Membpane cy no rpahu cnuuHe memOpaHama
OCTa/uXx opraHena. Be3aukyse umajy mpomep ox oko 150 nm, a oHe koje cy Behux
IOUMeH3Hja, Mory y cebu cagpkaBaTu Buile Mawux. CMarpa ce ga nosehasajy
IIOKPET/BUBOCT CIIEPMATO30Ma U YUECTBYjy Y BUXOBOj aKTUBALUjH, KalaluTaluju
¥ aKpo30MCKOj peakuuju. JJokaszaHo je Aa Ha MOBPIUMHM MPOCTa30Ma MOCTOjH
Besiky 0poj CD 59 monekysna koju cnpeuyasajy HacTaHak MAC (eHrn. membrane
attacking complex) Koju je pe3ynaTaT akTUBaLUje cUCTeMa KoMmiieMeHTa. Ha Taj
Hay4MH, TPOCTa30MH CITPeYaBajy KOMIIJIEMEHTOM IIOCpeoBaHa omTehema yKOIUKO
y OpraHHM3My KE€HKE HacTaHy aHTHUTesla Ha aHTUreHe crepmaro3oga. IIpocrasomu
nHXHUOUpajy nponudepanujy mmmdounta y hennjckoj Kyatypu cMamyjyhu crenex
(darouuTose of crpaHe Makpodara M HeyTpOWIHUX TpaHy/JIOLUTa YUME Ce
peMeTu mporec odpafe aHTUTEHA W YjeJHO CMakyje CTBapame CI0D0MHUX
panukana. Tume ce JelIoM MOXe 00jaCHUTHU CHA’)KHO HMYHOCYTIPECHUBHO IEJI0BakbE
CEMEeHe IUla3Me, 3a Koje ce O Taja CMaTpaso, Aa je NOoCIAeAulla MPUCYCTBa
IpoCTamIaHfuHa KOJ Jby[OW, OJHOCHO €H3uMa S - puboHyKiea3e Kopi OMKOBa,
HepacToBa M OBHOBa. Mu cMoO, M3 ceMeHe IIa3Me OMKOBa, W30JI0BAIH
BE3UKYJI030M€ U YOUWJIM HCTe (PeHOMeHe yTBpheHe 3a ImpoCTa3oMe Jby[iH.
Besukynosomu cy wuHxudupanu mnponudepauujy U4 TroBehux MU XyMaHHX
MOHOHYKJeapHuX henuja, HOK Cy MpOCTa30OMH [€I0BaJIM WHXUOUTOPHO U Ha
CTUMYJIMCaHe MOHOHYKJIeapHe henyje rosea, WTO je camo MOTBPIHUIIO [1a CE pagy O
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YHUBEP3aTHOM OHOMOmKOM (eHOMeHy. 3aHUMJBHMBO je U Ja ce Y (OIHUKYICKO]
TEYHOCTH, CEKpeTHUMa jajoBOfa M MaTepulle Takohe Hanase eKcTpaueryiapHe
Be3WKyJe. 3a HHUX je [OOKa3aHO MAa Urpajy yaory y ca3peBawmy OOLHWTA,
(pepTUIM3aLUjU U OCTBAPHBaky KOHTAKTa U3Mely eMOpHOHA U MaTepuLe.

KibyuHe peuH: Be3UKYT030MH, UMYHOMOJy/allkja, MPOCTa30MH, CEMeHa Iia3ma
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MTPOCBETE, HAYKE M TEXHOJIOLIKOT pa3Boja Pemybnuke Cpouje.
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Abstract

In the seminal plasma of man, as early as forty years before, multilamellar vesicles
originating from the prostate gland were discovered and named prostasomes. In
bulls they originate from seminal vesicles and they are called vesiculosomes.
Latter on, similar vesicles were isolated from epididymal fluid (epididymosomes).
According to their micro-morphological characteristics vesicles belong to cellular
organells and a question was raised about their role in the extracellular
environment. Vesicles are multilamellar (3-5 membranes) containing several
enzymes i.e. Mg and Ca dependent ATP-ase and protein kinase. Their diameter is
about 150 nm and large ones may contain few smaller. It is documented that
vesicles enhance sperm motilty, promote activation and capacitation and
influence acrosomal reaction. It is also documented that they posses a large
number of CD 59 molecules known for their capability to inhibit formation of the
MAC (membrane attacking complex) which is result of the complement system
activation. In that way, prostasomes are preventing complement - mediated
destruction of spermatozoa if antibodies angainst them are raised in females.
Prostasomes are also capable of inhibiting lymphocyte proliferation in cell culture
decreasing the level of phagocytosis by macrophages and neutrophiles. Thus, both
the antigen presentation and free oxygen radicales production are down-
regulated. This facts, at least to a certain extent, expalain strong
immunosuppressive activity of seminal plasma which was previosly attributed to
high prostaglandine concentration in man and S-RNA-se activity in bulls, boars
and rams. We isolated vesiculesomes from bull's seminal plasma and observed the
same phenomenon as for human prostasomes. Vesiculosomes inhibited both
bovine and human mononuclear cells proliferation and prostasomes inhibited
bovine mononuclear cells, confirming that this property is of universal nature. It
is worth mentioning that in the follucular fluid, oviductal and uterine secretions,
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extracellular vesicles are also present. It was documented that they play role in the
oocyte maturation, fertilisation and embryo-maternal cross talk.
Keywords: immunomodulation, prostasomes, seminal plasma, vesiculosomes
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3 np HBan Byjanau, IBM, Banpennu npodecop, Karenpa 3a donecTtu nanxapa,
daxynTeT BeTepuHapcke MenuuvHe, YHUBep3uTeT y beorpany, Cpbuja
4 np Paguma [poganosuh, IBM, nouent, Kareznpa 3a bonect nankapa,
daxynTeT BeTEPUHAPCKE MEeOULMHE, YHUBEP3UTET Yy beorpany, Cpbuja
5 np Hauujena Kuposcky, IBM, penosuu nmpodecop, Karenpa 3a dusnonorujy u duoxemujy,
daxynaTeT BeTepUHApPCKe MeOULMHE, YHUBEP3UTeT Y beorpany, Cpbuja
* Kopecniogentnu aytop: zeljko.sladojevic@virs-vb.com

Kparak cagpixaj

KosnocTpyMm je HeomxofaH 3a OINCTaHaK HOBOpoheHe mpacanu jep um odesdehyje
NaCUBHU UMyHUTET. Jla Ou ce 0de3denno anexksaTan pacT ¥ OAroj mpacajgy, 3HadajHo je
pasjacHUTH fma M ce campkaj uMmyHornodOynuHa I knace (MUrl') pasnukyje yHyTap
Ppa3IMuUTHX MIIEYHUX KOMIUIEKca KpMmada. Cenam JlaHgpac kpMava ca KOMepLUHjaaHe
¢apme je nzabpaHo TOKOM Ipallewma. 3a CTynujy cy u3adpaHe kpmaue ca 12 MaMapHUX
KOMIIJIEKCa, NP YEMY Cy IIpBa TPHU Iapa MamMapHUX KOMIUIEKCa AedHUHHCaHU Kao
npenwy Mamapau komiiekcd (ITMK), ok cy mocnenmsma Tpu napa fedHHHCaHa Kao
3agmy MaMmapHM Komiiekcd (3MK). Ysopum konoctpyma cy y3etn y 8.00 yacosa
yjytpy u 10 1., 2. m 3. faHa nocne nmpamewa. Ceex xomoctpym u3 [IMK u 3MK je
myJI0BaH, nojeguHayHo 3a [IMK ogHocHo 3MK. Cagpixaj Url'y 3aMp3HyTUM y30pLuMa
je TectupaH ca KomepuujanHo poctynHuM PHU]l (papujanHa umyHO nudysuja)
mwioyama. Konuentpanuja Url je Ouna Hajumia y konocTpyMy y30pKoBaHOM 1. maHa
nocsne mpamesa (62,80 £ 2,56 g/L 3a konoctpym u3 [IMK u 56,97 + 4,11 g/L 3a
KosoctpyM u3 3MK). ¥V mopehewy ca KOTOCTPyMOM y30pKOBaHUM 1. maHa HaKOH
nmpallewa, KoHueHTpauuja Url' je duna 3HavyajHo HWXKa (p < 0,05, mojesuHavHo) y
y30pKy fodujeHom 2. faH (55,39 * 3,97 g/L 3a 3a konoctpym u3 [IMK u 52,39 £ 2,62
g/L 3akonoctpymM u3 3MK) u 3. nan nocine npawesa (50,19 £ 2,49 g/L 3a konmocTpym U3
I[MTMKwu 48,49 + 2,16 g/L 3a xonoctpym 13 3MK, p < 0,001 nojenunauno). [Topehemem
y30paka y3eTUM y UCTOM BpeMeHcKkom nepuony u3 [IMK u 3MK, yTtBpheHo je na cy
KOHILIEHTpauyje duiae Bulle y ysepuuma y3etum u3 [IMK, sHauajHO y y3opuuuma
ysetum 1. gaHa (p < 0,01). OBu pesynraTu ykasyjy na koimoctpym u3 IIMK uma
TEeHJEHLW]y ja CafpKy BULLy KoHLeHTpauujy Url'y ogHocy Ha kostoctpym u3 3MK.
KibyuHe peuH: KpMayue, KOJIOCTPYM, IPELHU U 3ailbU MaMapHy komIuiekcy, Url

3axBanHuna: Pan je moppxkaH cpeAcTBUMa IpojekaTa MuUHHCTApcTBa TNpoOCBeTe, Hayke H
TeXHOJIOIIKOT pasBoja Pemybinuke Cpduje 3a mpojexar moj HasuBOM “MOHHUTOPHUHI IPUCYCTBA
MaToreHa BaXKHUX 3a PENPONYKLH]jy Y HOMynaluuju fomahux cBuma y Penmydnuiu Cprickoj”.
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Lecture by invitation

IMMUNOGLOBULIN G IN SOW COLOSTRUM FROM ANTERIOR
AND POSTERIOR MAMMARY GLANDS

Zeljko Sladojevi¢", Marko Kirovski’, IvanVujanac’,
Radisa Prodanovi¢’, Danijela Kirovski’

1 dr Zeljko Sladojevi¢, DVM, Research Assistant, PI Veterinary Institute of the Republic of Srpska
“Dr. Vaso Butozan” Banja Luka, Republic of Srpska
2 mr Marko Kirovski, DVM, Veterinary Institute ,Subotica“, Subotica, Serbia
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Faculty of Veterinary Medicine, University of Belgrade, Serbia
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Faculty of Veterinary Medicine, University of Belgrade, Serbia
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* Correspodent author: zeljko.sladojevic@virs-vb.com

Abstract

Colostrum provides newborn piglets with passive immunity and is essential for
survival of the piglets. Therefore, in order to achieve the healthy growth and
weaning of piglets, it is important to elucidate if immunoglobulin G (IgG)
concentrations differ among the mammary glands of sow. Seven Landrce sows from
commercial farm were selected randomly at farrowing. Sows with 12 mammary
glands were selected for this study and the first, second and third pair of mammary
glands were defined as anterior mammary glands (AMG), while the fourth, fifth and
sixth pair were defined as posterior mammary glands (PMG). Samples of colostrum
were collected at 8.00 AM on days 1, 2 and 3 after parturition. Fresh colostrum from
AMG and PMG were pooled, respectively. IgG content of frozen samples was tested
with a commercially available radial immune diffusion (RID) kit. IgG
concentrations were highest in colostrum sampled on day 1 after parturition (62.80
+2.56 g/L for AMG colostrum and 56.97 = 4.11 g/L for PMG colostrum). Compared
to colostrum taken on day 1 after parturition, IgG concentrations were significantly
lower (p < 0.05, respectively) in colostrum sampled on day 2 (55.39 £ 3.97 g/L for
AMG colostrum and 52.39 + 2.62 g/L for PMG colostrum) and day 3 after
parturition (50.19 + 2.49 g/L for AMG colostrum and 48.49 £ 2.16 g/L for PMG
colostrum, p < 0.001 respectively). By comparing samples taken at the same time
period from AMG and PMG it was established that concentrations were higher in
AMG samples, significantly in samples taken at day 1 (p <0.01) The results suggest
that AMG colostrum tend to contain higher IgG concentrations than PMG
colostrum.

Keywords: sow, colostrum, anterior and posterior mammary glands, [gG

Acknowledgments: This work is supported by the funds of the Ministry of Scientific-Technological
Development, Higher Education and Information Society of Republic of Srpska for project etitled:
“Monitoring of the most important reproductive patogens in domestic pigs population in Republic
of Srpska”.
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HHCYJIMHCKA CEH3UTHBHOCT U PEBUCTEHIIHJA Y 3ACYIHEWY
H PAHOJ JIAKTAIIHJH KOJ KPABA ITOBERAHE
TEJIECHE KOHOULIUJE

Maja HomeHOBHh—MapHHKOBHh“, Mapko Lunnosuh’,
Bpanuciasa benwh’, Panojuna Hokosuh'
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2 JIp cu.mep.BeT., Mapxko P. Ilunnosuh, Banp.npod., lenapTmaH 3a BETEPUHAPCKY MEAULIMHY —
[Tosworipuspenuu daxynter, Hosu Can, Cpduja

3 IIp cu.men., bpanucnasa benuh, pegosuu npodecop, JenapTMaH 3a BeTepUHAPCKY MeIULIMHY —
[Tomonpuspennu daxyntet, Hosu Can, Cpduja
4 Ilp cu.men.set., Papojuna hokosuh, pen.npod., ArpoHomcku dakynrer, Hauak, Cpduja
* KopecniogeHTHH ayTop: Maja_2511@yahoo.com

Kparak cagpixaj

Lump oBOr pama je YTBpOMMO J[a JIM OYeKWBaHa MoBehaHa WCHYNIWHCKA
CEH3UTHUBHOCT y CpPEJUHM 3acylliema KOMEINH3aTOpHO J0BOAW no0 nosehaHe
WHCYJIMHCKE PE3UCTEeHLIHje MoCcie Te/bewa, IIyTEM aHaau3e MOBE3aHOCTH H3mely
BpenHoCTH HHCYNHHA, yko3e, NEFA, RQUICKI unpekca 1 MarHuTyzie IpOMEHe y
nepuofy 3acyliewa U nepuony pane nakrauuje. Ornen je u3spiueH Ha 30 kpasa
XonurajH-GpU3HjCcKe pace Bullle TesiecHe KoHauLuUje BCS>3,75, Koje cy xpameHe
CTaHAApIHUM OOPOKOM Ha (papMu. je y3uMaHa BEHEMYHKIHjOM V.coccigea KOJ
KpaBa y nepuofy npe jyTapmwer Xpamwemwa kako 0u ce usderao npanaujannu edpexar
Ha BpegHOCT MeTabonuta. KpB je y3etay 5-7 Hefesba Ipe Tesbewa (3acyliemne) u 1-2
HeJesbe TI0CTe TeJbeha (paHa JakTauuja). BpegHOCTH HCTUTHBAaHMX apameTapa y
IIEPHOLY IIpe Te/bewka y OJHOCY Ha MEepHo] MOCie Te/bemha OHO0 je CTaTUCTUYKU
3HauyajaH: rmyko3a 3,410,35:2,42+0,42 mmol/l; uucynun 17,27+£3,02:10,48+2,33
pU/L, NEFA 0,19%0,08:0,6£0,18 mmol/L u RQUICKI 0,44+0,02:0,41£0,03.
Hahena je neratuBHa kopenauuja usmehy PQYULIKW uHmexkca HWHCYIHUHCKE
pesucTeHuyje y 3acyliewy U nepuopy nocie temewa (R=-0,38; p<0,05). To 3HaUM
Jia LITO Cy KpaBe DUjIe CECH3UTUBHU]E Ha MHCYJIUH Y IIEPHOAY 3aCyLIeha IIPE Te/bemna,
TO UM je dwia jaue M3pakeHa PE3WCTEHLMja Ha WHCYJIUH IOoCIe Tebewa. OBa
Kopesalnrja je KOHTPOJWCaHa WHTEH3UTETOM NpoMeHe U BpemHocTh HEOA.
HopmaiiHo XpameHe KpaBe ca BACOKOM TeJIECHOM KOHOULMjOM T0oKa3syjy nosehany
CEeH3UTUBHOCT Ha MHCYJIMH IIPe TeJberha U oBehaHy pesncTeHLIH]y ToCye TeJbemha.
KspyuHe pHjeun: kpase, F0ja3HOCT, UHCY/IMHCKA CEH3UTUBHOCT/PE3UCTEHLINja,
VHJIEKCH.

3axBanHuna: OBaj pesynrarje geo npojexta TP31062, TP31095u TP31001 MITHTP.
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INSULIN SENSITIVITY AND RESISTANCE DURING DRY
PERIOD AND EARLY LACTATION IN COWS WITH HIGH
BODY CONDITION SCORE

Maja Dosenovi¢-Marinkovi¢'*, Marko R. Cincovi¢’,
Branislava Beli¢’, Radojica Dokovic¢'

1 Dr sci med vet, Maja DoSenovi¢-Marinkovi¢, Department of Veterinary Medicine,
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3 Prof.dr, Branislava Beli¢, full prof., Department of Veterinary Medicine,
Faculty of Agriculture, Novi Sad, Serbia
4 Prof.dr, Radojica Pokovi¢, full.prof., institution, Faculty of Agronomy, Ca¢ak, Serbia
* Correspodent author: Maja_2511@yahoo.com

Abstract

The aim of this paper is to determine whether the expected increased inculine
sensitivity in dry off period leads to increased insulin resistance after calving, by
analyzing the relationship between insulin, glucose, NEFA, RQUICKI index and
magnitude of the change in the period of drying and the period of early lactation.
The visit was carried out on 30 Holstein-Friesian cows of more than one BCS>
3.75, fed by standard meals on the farm. was taken by venous intracranial venous
in the cow in the period prior to morning feeding to avoid the prandial effect on
the metabolite value. The blood was taken in 5-7 weeks before calving (drying) and
1-2weeks after calving (early lactation). The values of the tested parameters in the
period prior to calving in relation to the period after calving were statistically
significant: glucose 3.4 £ 0, 35: 2.42 + 0.42 mmol / |; insulin 17.27 £ 3.02: 10.48 £
2.33 U/L,NEFA0.19+0.08:0.6 +0.18 mmol /L and RQUICKI 0.44 +0.02: 0, 41
+ 0.03. A negative correlation was found between the RQUICKI index of insulin
resistance in rinsing and the period after calving (R = -0.38, p <0.05). This means
that as the cows were more sensitive to insulin during the period of drying before
calving, it was more pronounced resistance to insulin after calving. This
correlation is controlled by the intensity of change and the NEFA value. Normally
fed high body condition cows show increased sensitivity to insulin before calving
and increased resistance after calving.

Key words: cow, obesity, insulin sensitivity/resistance, indexes.

Acknowledgments: This result is part of projects TR31062, TR31095and TR31001 MPNTR.
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YHOPEJHO UCIIUTUBAILE MPEIAPATA SYNCROPART® U
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BEHITAYKOI' OCEMEIBABAIBA
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Kparak cagpixaj

BaHce3oHCKka CHHXpPOHM3alMja oOBalla je KOPHCHa 300TEXHHYKAa Mepa ¥y
WHTEH3HWBHOj OBYApCKOj MPOU3BOAKHU. 300T CKYNHUX YBO3HUX XOPMOHCKHX
IpUNpaBaka, OMpaB/iaHa je yKOJIHUKO Ce hOM OCTBapyje BHUCOKA CTONA KOHLeniuje
(70%), omrosapajyhu uHpekc jarmema (2), ca OBHOBMMa BHUCOKE T€HETCKE
BPEIHOCTH (MMPUPOJHUM MPHUITYCTOM UK BELITAUKUM OCeMemwmaBaweM). Ucnutanu
cmo nBa PMSG xopmoHa (enrin. Pregnant Mare Serum Gonadotropin; CXK - cepym
wgpedrux xoduna): Syncropart” (CEVA, ®pannycka) u Folligon® (Intervet
International B.V., Xonmanguja), u nBe TexHuke BO: uepsukanuo (LIBO) u
namapockorncko (JIBO).

BaHce3oHCKa CHHXpOHM3alMja LIHUKIyCa je U3BpIIeHa Ko Wwbexula pace Ile de
France (nod 10-12 meceuu, 65-80 xr) BaruHasiHUM JyrectaH - aneTaT
TIPOreCTePOHCKMM Tecapujama MpoTokonoM on 14 pana (Syncropart 30 mg®,
CEVA, ®panuycka) y IpBoj MOJIOBUHH jyna (¢dasa MnosHe HeaKTUBHOCTH OBAIa).
Ectpyc je unyxoBaH no3om ogn 750 u.j. Syncropart-a unu Folligon-a annukoBaHux
i/m 14. naHa IMpoOTOKOJA, MOCIE Bahewa necapuja. IIpuMemene Cy IBe TEXHUKE
oceMemaBamwa: a) lepBuKkaaHO kox 20 oBama (mo gecetr y ode rpyme) y3
WHCceMuHauujy 48. cata HakoH amnukaudje PMSG u §) namapockorcko
ocememasame 69 opana (Syncro-part” mpotokon - 10 osaua u Folligon® - 59 oBana),
oceMemeHUX 55-60. caty HakoH amukanuje PMSG.

YxynHa koHuenurja metogom LIBO usHocuna je 50,0% a mpumerom JIBO 79,7%.
[Momohy IIBO nobujena cy 22 jarweTta of 10 rpaBUSHUX WIMbeKULA (2,22 10 OBLH),
o5 yera xuBopohenux 14 (1,4 jarwera no oBiy; 63,63% on CBUX jaramara), a
mpTBOpohenux 8 (36,36%). Hakon JIBO je nodujeno 131 jarme on 56 rpaBUIHUX
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mwbexuna (2,34 no oBuu), ox yera xxupopohenux 113 (2,01 no osuy; 86,26%), a
mpTBOpohenux 15 (11,45%). [IBe oBlLe cy abopTUpaie Mecel JaHa Ipe TEPMUHA
jarwmema (3 jarmwera; 0,22%).

YKkynHa KoHuenuuja kopuurhewem 750 u.j. Folligon®-a duna je 79,66% (115
jarawana/47 jarwmemwa = 2,45 3a 51anapoCcKONCKO OCMemaBawe), y3 14
MpTBOpoheHux M 3 aboptupaHa jarmeta (14,78%). Y rpymu ca UCTOM [0O30M
Syncropart®-a MOCTUTHYT je yMepeHHju uHaeKc: (16 jaramana/8 jarmema=2,00 3a
JIallapOCKOIICKO OCEMEmaBame), y3 jeJHO MPTBOpoheHOo jarme (6,25%). Kox
IIepBUKAJIHOI OCeMemaBama MpUMeHa ob0a mpernapaTa je pe3yjaTupasa HCTOM
koHuennujom (5/10 oBamna; 50%) kao n dpojem jaramarna (mo 11).

Metogom JIBO ce noctmxe Do/ba KOHLENLWjA alu Ce He JodUja BUILe jaramara.
Ipenapar Folligon® y ucrom 8pojy MHTEpPHALMOHAIHHUX jEAMHMIIA MMa jadye
mejctBo off Syncropart®-a. CMaTpamo /1a je y TEXHH [1a CE TOCTUTHY [IBa jarkbeTa 10
jarmemy, Kox mwbexuia pace Ile de France, BaH Ce30HCKe TOJHE aKTHBHOCTH
norpedHo kopuctutr 650-700 u.j, Folligon®-a miam Syncropart®-a 1o 750 u.j.
WHTeH3uBaH 0froj jaramala Hamehe U HEONXOJHOCT HO/bET CHCTEMAa IMpUIIpeMe
OBalla 3a jarkheme U MPUXBaTa jarawmalla y NpBUM CaTHMa HakOH pohemwa Kako du ce
CMamMsia CTona paHe CMPTHOCTH.

KrpyuHe peun: 7amapoCKONCKO M IIePBUKAJHO OCeMemaBawe, OBIIE,
CUHXPOHM3allMja LUKIyCca

3axBanHuna: OBaj pap je [enomM NofApKaH cpeficTBUMa HayuHor npojexta TP 031071 MunucrapcTsa
ITpOCBeTe, Hayke U TeXHOIoUKor pa3Boja Pemybnuke Cpbuje.
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Abstract

Non seasonal synchronization in sheep is an useful zoo-technical method in the
intensive animal production. Due to the high price of imported hormonal
medicaments, this method is rational if provides high conception rate (70%),
acceptable lambing index (2) with rams of high genetic values (either in natural
service or artificial insemination — Al). We investigated two PMSG hormones
(Pregnant Mare Serum Gonadotropin): Syncropart® (CEVA, France) and Folligon
(Intervet International B.V. Netherland) and two Al methods: cervical — CAI and
laparoscopic—LAI.

Cycle synchronization was performed in Ille de France ewe hogget (10 — 12
months old, 65-80 kg) by means of vaginal sponge containing flugestan-acetate
progesterone according to a 14 days protocol (Syncropart” 30 mg, CEVA, France)
in the first half of July (period of sheep sexual inactivity). Estruswas induced by
750 1U of Syncropart or Folligon, given IM on the 14" day of protocol after
removal of the sponge. We have used two methods of Al: a) cervical in 20 sheep
(ten in each group) inseminated 48 hrs. following PMSG application and b)
laparoscopic insemination in 69 sheep (ten in Syncropart protocol and 59 in
Folligon) inseminated 55-60 hrs. following PMSG application.

Total conception rate achieved by CAI was 50.0 % and 79.7 % by LAI. By means of
CAI, we got 22 lambs from 10 pregnant hogget (2.22/sheep) with 14 born alive
(1.4/sheep, 63.63%) and eight still born (36.36%). Following LAI, we got 131
lambs from 56 pregnant hogget (2.34/sheep) with 113 born alive (2.01/sheep,
86.26%) and 15 still born (11.45%). Two animals had abortions one month before
expected lambing term (3 lambs, 0.22%).
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Conception rate, following application of 750 IU of Folligon was 79.66 % (115
lambs from 47 lambing = 2.45 for LAI) with 14 still born and three aborted lambs.
In the group treated by same dose of Syncropart a lower lambing index was
recorded (16 lambs from 8 lambing = 2.0 for LAI) and only one still born (6.25%).
Cervical Al resulted in the same conception rate (5/10 sheep, 50%) as well as
number of lambs (11).

By LAI method, a higher conception rate was achieved but number of lambs was
not increased. In the same dose, Folligon exerted more intense effects than
Syncropart. It is our opinion that, if we wish to achieve two lambs per lambing in
Ille de France hogget, we should use doses of 650-700 IU of Folligon, or up to 750
IU of Syncropart.

Intensive lamb breeding must also include a better system of sheep preparation
for lambing as well as providing intensive care for lambs during the first hours of
theirlife in order to minimize early mortality rate.

Keywords: cycle synchronization, laparoscopic and cervical insemination, sheep

Acknowledgement: This work was partly supported by the Ministry of Education, Science and
Technological Development of the Republic of Serbia, project NoTR 031971.
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Kparak cagpxaj

Mrexo je jenaH of HajBaXXHUjHUX U3BOPA NPOTENHA Y UCXPaHU JeLe U MIafyH4Yaau
KUBOTHA. KpaBibe MIIEKO CafpKH YETUPH BPCTE Ka3enHa: a-s1, a-S2, B ¥ K-Ka3euH.
Hajueurthe dopme B-kaszenHa kom miieyHux paca rosema cy Al u A2. Behuna
MJIEUHHX paca uMa Al- f-Ka3enHCKY Ir'eH, OCUM TOBEfia pace Lep3ej U repH3ej, koja
cy Hocuouy A2 tuma. 3aHUMJBUBO je a ce Al reH peTKo WK HUKAKO HE [10jaBibyje
KOZ NIPMMUTUBHUX paca rosefa. 3aTto ce cmarpa fa je A2 TUI OpUTHHAIHU [3-
Ka3eMHCKH TPOTEHH, KOjH je MoCTojao Mpe Hero To Cy MyTaliije u3a3Bajie MojaBy
A1 tuna B-kaszeunHa. Al-u A2-f-kaszeuHcke dopme ce pas3iuKyjy y jenHoj
aMUHOKUCETUHU: KoJ Al TUMa Ka3erHa, yMecTO MPoJiMHa (Kao IITO je ciy4daj Kox
A2 tuna) Hasnasu ce XUCcTUAuH. OBa pas/ivKa y CTPYKTYpH pe3yaTHpa TUMe LITO ce
NpwIMKOM purectdje Al- f-xkasemHa ocnodaha onvoupgHM nentun  f-
kaseomopduH-7 (BCM-7), 10 myra moTeHTHWjU on MopdHjymMa, KOju Moxe
DOBECTH [0 LITETHUX edeKxara y JbyICKOM OpraHW3My Kao IUTO Cy MCXEMHYHA
Dosmect cpua, WHCY/JIWH-3aBUCAH [Aujaberec, aTepOCKIEpO3a, U3HEHaJHa CMPT
oJojuany, aytusam u musodpenuja. Ilopen Tora, OTKPUBEHO je Oa f-Ka3euH uma
YTHILIAj ¥ HA POU3BOJIHE KAPAKTEPUCTUKE MJIEYHUX KpaBa, Te Iia MPUCYCTBO A2- f3-
Ka3erWHa TMO3UTBUHO YTHYe Ha noBehawe MIEeYHOCTH W cajpikaja MpOTerHa y
mieky. 300T foKka3aHUX WTeTHUX edekaTa A1l- f-kasenHa, U MO3UTUBHUX JI€jCTBA

169



24. TOOWIIBE CABJETOBAKE JOKTOPA BETEPUHAPCKE MEIWIIUHE PEITYBJIUKE CPIICKE (BOCHA U XEPLIETOBUHA) - 2019
24rd Annual Counselling of Doctors of Veterinary Medicine of Republic of Srpska (Bosnia and Hercegovina) - 2019

A2- B-ka3euHa, CBe BHUIIE Ce PaJii Ha CeleKkUWju OUKOBa KOju mocenyjy AZA2
TeHOTHII, Ka0 U Ha pOpMHUpay 3anaTa Kpasa Koje mocemyjy UCKby4uBo A2 Tvm f3-
Ka3enHa, a CAMUM THM JIy4ye MIIEKO KOjU Cafp ki caMo A2 -Ka3eMHCKH MPOTeUH. Y
OKBHPY OBOI' UCTpakKMBama, CaKyIubeHO je mpeko 500 y3opaxa KpBU MIIEYHUX U
ayTOXTOHHUX paca KkpaBa M npexo 100 y3opaka cmepme OHMKOBa MIIEYHUX U
ayTOXTOHUX paca W3 pasnuuuTux perrnoHa Cpduje. [IpenrmMuHapHU pesynTaTd
IODMjeHN MOJIEKYJIapHOTEHEeTHYKUM aHanuszama nyrem PCR-a noxasyjy pa je y
nonyjauuju mieyHux rpiaa y Cpduju mupoko pacnpocTpakmeH Al Ttunm B-
Ka3eMHCKOT T'eHa, JOK Pe3yJTaTh JOOUjeHU U3 y30paKa CaKyIUbeHUX Of Dyuie U
NOJI0JILIA TIOTKPEIUbYjy XUIIOTE3y Ja TPUMUTUBHE Pace roBefa ocenyjy UCK/byYHBO
A2 tun B-Ka3enHCKOT TeHa.

Kibyune peun: B-kasens, PCR, rosena, A2ZA2 Miieko

3axBanHuna: OBo UcTpakuBamwe je PpuHaHcHpana MehyHaponHa areHuuja 3a aTOMCKY eHEprujy
(IAEA), npexo npojexra 20774, xojum pykoBogu npod. ip 3opad CTaHUMUPOBHA.
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A2A2 MILK - DETERMINATION OF B—CASEIN GENE IN CATTLE
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Faculty of Veterinary Medicine, University of Belgrade, Belgrade, Republic of Serbia
* Corresponding author: mristanic@vet.bg.ac.rs

Abstract

Milk is one of the most important sources of proteins in infant and young animal
diet. Cow's milk contains four different types of caseins: a-s1, a-s2, f and «-
caseins. The most common types of f—casein in dairy cattle are A1 and A2. Dairy
cattle breeds carry the A1 type of f—casein gene, with the exception of Jersey and
Guernsey, which carry only A2 type of f—casein gene. Interestingly, A1 f—casein
gene rarely or never appears in primitive breeds of cattle. This is why it is
considered that A2 type is original B—casein protein which existed before a
mutation caused the emergence of A1 type of f—casein. A1- and A2—f forms differ
in one amino acid: in the 67" position of the polypeptide chain A1 type has
histidine, while A2 type has proline. This amino acid difference results in the
release of B-casomorphin-7 (BCM-7) during the digestion of A1 f—casein protein.
BCM-7 is an opioid ten times more potent than morphine and it can lead to severe
effects on human body, causing ischemic heart disease, insulin-dependent
diabetes, atherosclerosis, sudden infant death syndrome, autism and
schizophrenia. Moreover, it is known that A2 p—casein gene influences milk
productivity traits in cattle: cows that carry it produce more milk with higher
protein concentrations. Negative effects of A1 and positive effects of A2 type of
B—casein led to the selection of sires which have A2A2 genotype for f—casein, and
also to building herds of cows which would produce milk containing exclusively
A2 B—casein protein. In this research we examined over 500 blood samples
originating from dairy and primitive cattle breeds and over 100 semen samples
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from dairy and primitive breeds of bulls. Preliminary results which were acquired
by molecular analyses using PCR method show that in the population of dairy
cows in Serbia, A1 type of B—casein is widely spread, while the results from
samples originating from Busa and Podolac breeds confirm the hypothesis that
primitive cattle breeds have exclusively A2 type of f—casein gene.

Keywords: f—casein, PCR, cattle, AZA2 milk

Acknowledgments: This study was supported by the International Atomic Energy Agency for the
Research No. 20774, led by Prof. Dr Zoran Stanimirovic.
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IIpenaBame Mo MO3UBY

BAJIMOAIHJA YIIOTPEBE HMYHO®/ITYOPECUEHTHE METOJIE 3A
OJPEHHUBAILE KOHUEHTPAITUJE HHCYJIMHA Y KPBH T'OBEJA

Mapxo P. Llunuosuh', Bpanucnasa Benwh’, UBana Jlakuh’

1 IIp cu.men.seT., Mapko P. Ilunnosuh, Baup.npo@., lenapTMaH 3a BeTepUHAPCKY MeIULIUHY —
[Tomwonpuspennu daxyntet, Hosu Can, Cpduja
2 [Ip cu.men., bpanncnasa benuh, penosuu npodecop, [lemapTMan 3a BeTeEPUHAPCKY MEOULIUHY —
[Momonpuspenuu daxynret, Hosu Can, Cpduja
3 IIp.ser.men., MBaHa Jlakuh, ucrpaxxusady, JlenapTMaH 3a BeTEPUHAPCKY MEIULIUHY —
[Momonpuspenuu daxynret, Hosu Caxn, Cpduja
* KopecnoneHTHH ayTop: mcincovic@gmail.com

Kparak cagpixaj

Y Jlaboparopuju 3a maTosomKy (U3HOI0THjy enapTMaHa 3a BETEPHUHAPCKY
MEIWLIUHY BPIIKM C€ PYTHUHCKO onxpehrBame KOHLEHTpaLdje XOpMOHa nomohy
uMyHo(dnyopecueHTHe MeToze Ha arapaty TOSOH AIA 360. OBa MmeToza v anapar
BaJIMJIUPaAHU Cy 3a ogpehrBame KOHLEHTpalUje OJTHUX XOPMOHA U TUPEOUTHUX
XOpPMOHA, XOpMOHa Haapbydpera u wHCyMMHA Koj KyhHUX /bydumana. [usm oBor
pana je ma ce MPOKaxKy MapaMeTpU Baluaanuje 3a ompehuBame KOHIIEHTPAIHje
XOpPMOHA WHCYJIMHA KOJI rosena. ¥ ornep je ykbydeHO 50 roeena pasiUYNATHX
Kareropuja (jyHule, KpaBe y paHoj TaKTalldju, KpaBe y KeTO3H, KpaBe y CTadUIIHO]
nakrauuju). OgpeheHa je KOHLEHTPaNMja MHCY/IMHA KOja Ce KpeTasia y paclioHy Off
3,5-21,2 pU/L. Kop ucTHX XUBOTHHA ofpeheHa je KOHLEeHTpauuja WHCYJIHHA
cranpgapogHaum EJIMCA meromama Koje CMO KOPUCTHIM y [OCajalllkeM pamny.
Pesynratu cy 1MHeapHO MOBE3aHU ca Koe(ULUjeHTOM JeTepMUHALMje Ha HUBOY
98,5%. CermeHTHpaHa perpecdja nokasyje na je JMHeapHa [0BE3aHOCT HELITO
HWKa KOJI U3y3€THO HUCKUX KOHIIEHTpalyja UHCyIUHa (ucnop 5). [ToHOBBUBOCT
Mepema je BeoMa BUCOKa U U3HOCH 96%. PaspehuBame y3opka cepyma J0BOOH O
JIMHEApHOTr OMajaka KOHILIEHTpallkje XOPMOHA, ajlk je JMHeapHOCT ciadbuja Kox
M3y3e€THO HHUCKHMX KOHIIEHTpalHdja XOPMOHa KOje ce NpHUOIHKaBajy NOmeM
DETEKIIMOHOM JUMUTY TecTa. HaBeneHW pesynraTv IMoKasyjy Aa ce momohy
UMYHO(QIIyOpECLIEHTHE MeToJe MO)Xe ofpehuBaTH KOHLIEHTpauuja WUHCY/IHHA Y
y3opuumMa KkpBu rosena Ha amapary TOSOH AIA 360. Jo cama HUCy BpLIEHe
BaJlvjaldje ynorpede OBOT amapara y rOBeJapCTBY, Na je MOTPedHO BPIIUTH
JIOJaTHA UCTPAKUBAHA.

KipyuHe peuH: UMyHO(ITyOpeCLiEHTHa METO/Ia, UHCYJIMH, TOBEA, BaTUaLHja.

3axBannuna: OBaj pesynrar je neo npojexra TP31062 MITHTP Cpbuje
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* Corresponding author: mcincovic@gmail.com

Abstract

In the Laboratory of pathophysiology on the Department of Veterinary Medicine,
aroutine determination of hormone concentration using an immunofluorescence
(IFC) method is carried out on the TOSOH AIA 360. This method and apparatus
have been validated to determine the concentration of sex hormones, thyroid
hormones, supernumerary hormones and insulin in pets. The aim of this study is
to validate IFC method for determining the insulin hormone concentrations in
cattle. The experiment includes 50 cattle of different categories (heifers, cows in
early lactation, cows in ketosis, cows in stable lactation). Insulin levels ranging
from 3.5t0 21.2 U/L were determined. In the same animals, the concentration of
insulin was determined by the standard ELISA methods we used in the previous
work. The results are linearly related to the coefficient of determination at the
level of 98.5%. Segmented regression shows that linear association is somewhat
lower in extremely low insulin concentrations (below 5 U/L). Repeatability of
measurements is very high and amounts to 96%. Dilution of the serum sample
leads to alinear decrease in hormone concentrations, but the linearity is weaker at
extremely low hormone concentrations approaching the lower detection limit of
the test. These results show that the use of an IFC method can determine the
concentration of insulin in blood samples of the cattle on the TOSOH AIA 360
device. Thisvalidationneed further research.

Key words: immunofluorescence method, insulin, bovine, validation.

Acknowledgments: This result is part of project no TR31062, supported by MPNTR Serbia.
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Kparax cagpxaj

On 100 xpaBa KpB je y3eTa ABOKpPAaTHO y pasmaky oj 24-72 dyaca u3smely nBa
y3umama. Kps je yzeta us v.coccigea. 3a norpede XxeMaTOIOLWKUX UCITUTUBAKHA KPB je
y3eTa y BaKyTajHepe ca JbyOU4acTUM 4YernoMm rae je antukoarynanc EDTA. IMocre
y3UMBa KpBU €NpyBeTa Ce HEKOJIWKO IyTa OKpeHe (He MyhkarTu) kako 0u ce
M3Mella/Ik KPB ¥ aHTUKoarynaHc. Kps ce TpancnopTyje y madoparopujy samrtnhexa
Ol HEBHE CBETJIOCTH Yy NpPUPYYHOM Gprkuzepy. XeMmaToJOIIKe aHalu3e Cy
nojpasymeBasie ogpehrBame yKynHor Opoja epuTpoLunTa, IeyKOoLKUTa, TPOMOOLINTA,
xemornoduH, xemaTokput, MCV u MCH. Kopuirhen je xemaronomku dpojaa MEK
6550 (Nihon Kohden, JPN). ITpe usBohemwa mepemwa usBplieHa je HoBa Kaaudpauuja
u ypaheHa je KOHTpoOJIa 3a CBaKH Of MapameTapa. McnrraHa je pasinkay BpeJHOCTH
napamerapa y IpPyrom y30pKOBawy y OJHOCY Ha IpBo, na je delta check= X1-X2
(mTpomMeHa BpeIHOCTH U3paXKEHA Yy jefuHULlaMa nmapamerapa), rge je X1-TpeHyTHO
Mmepewe; X2-npegxoAHO Mepewme. YTBpheHa je rpaHUYHA BPEAHOCT
WHTpPaWHOUBUAYaAIHE feTa Uxelk BpegHoctd. [lopeheme pesynrata usmehy nsa
y3aCTONIHA Mepewa MOTBphyje [a Hema 3HayajHe CTAaTUCTUYKE pasjivuke u3Mehy
BpeIHOCTH MapaMmeTapa. OBakaB pe3yaTaT yka3yje Ha CTadWIHY NOMyaaluujy 1o6po
onadpaHux KpaBa, KOJ KOjUX HUCY MOCTOjaja Bapupawa y 31paBby u3mehy aBa
Bahema kpBu. YTBpheHe cy delta check BpemHOCTH 3a CBe McTMTaHe TapameTpe KpBU
U onpeheH je HUXOB pedepeHTHU ONCer Ha OCHOBY aHAJWTHYKe Bapyjaludje u
WHTpauHIUBHIyalHe BapHjauuje u oH usHocu (95% CI): epurpouurtu 0,28-0,37
x10"/L; neykouutu 4,16-5,47 x10°/L; TpomBouuta 166-218 x10°/L; xeMOrnodun
15,25-20,7 g/L; xematokput 0,28-0,37 %; MCV 2,22-2,23 fL; MCH 3,05-4,02 pg.
Axo usmelyy 1Ba y30pKa II0CTOjH pasIvKa y BpeIHOCTH XeMaTOIOKUX TapaMeTapa
Koja je Beha o OBUX KOje CMO JOOWIM Kao pe3yiTare TO MOXe YKasuBaTH Ha
MOCTOjabe pas3jora 3a 3HayajHe MHTPAUHIUBUAyaJHE NMPOMEHe (IpOMeHa y
30paB/by, UCXpPaHU, CTPECHU (PAKTOPU HUTL.) WIN Ce€ MOXKE IOCYyMHAaTH Aa KpPB Y
MIOHOBHOM y3UMamy He IOTHUYE O] UCTE JKUBOTHIE.

KibyuHe pHjeuH: KpaBe, KpBHA CJIMKa, MHTPAaUHAWBUAYaIHA Bapujalnja.

3axBanuuna: Osaj pan je pesynrar npojexra TP31062, MITHTP Cpouyja.
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Abstract

Blood samples were taken from 100 cows twice in a space of 24-72 hours between
two doses. The blood was taken from v.coccigea. For the needs of haematological
examination, blood was taken into vacueters with a purple plug where the
anticoagulant is EDTA. After taking the blood of the tube, it turns several times
(donot shake) in order to mix blood and anticoagulant. The blood is transported to
a laboratory protected from daylight in a fridge. Hematological analyzes involved
the determination of the total number of erythrocytes, leukocytes, platelets,
hemoglobin, hematocrit, MCV and MCH. The hematological counter MEK 6550
(Nihon Kohden, JPN) was used. Before the measurement, a new calibration was
performed and control for each of the parameters was made. The difference in the
parameter values in the second sampling compared to the first is tested, so the
delta check = X1-X2 (the value change expressed in the parameter units), where
X1 is the current measurement; X2-preliminary measurement. The reference
value of the intraindividual delta check value was determined. Comparison of the
results between two successive measurements confirms that there is no
significant statistical difference between the parameter values. This result
indicates a stable population of well-selected cows, in which there were no health
variations between two blood extractions. The delta check values for all blood
parameters tested were determined and their reference range based on analytical
variation and intraindividual variation was determined and it amounts to (95%
CI): erythrocytes 0.28-0.37 x 1012 / L; leukocytes 4.16-5.47 x 109 / L; platelets
166-218 x 109 / L; hemoglobin 15.25-20.7 g / L; hematocrit 0.28-0.37%; MCV
2.22-2.23 fL; MCH 3.05-4.02 pg. If there is a difference in the value of
haematological parameters between the two samples, which is greater than the
results obtained, this may indicate the existence of the cause of significant
intraindividual changes (change in health, nutrition, stress factors, etc.) or it can
be suspected that blood taking is not from the same animal.

Keywords: cow, blood pictures, intraindividual variation.

Acknowledgments: This results are part of project TR31062, MPNTR Serbia.
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Kparak cagpxaj

Llwss 0BOT pagja je na ce UCIHUTa IOCTOjake pasuKe y napaMeTpuMa KpBHE CJIMKE U
MeTadOIMYKOT CTaTyca KOJl 3IPaBUX U O0JIECHUX CEHUOPA U TepUjaTPHjCKUX Taca. Y
OBOM MCTpakKMBamy Y4eCTBOBa/IO je 50 BJIaCHUUYKMX Iaca CTapocTH of 7 mo 16
roguHa. 10 maca je Ouno [OBeNeHO y BeTepUHAPCKy amOysaHTy 0e3 MKaKBHX
CUMINTOMa DOJIeCTH, pali NPEBEHTUBHE KOHTPOJIE KPBHE CIHKE U droxemuje, a 40
raca je UMajo CUMITOMeE DosecTH. M3pauyHaBalkeM apUTMETHYKE CpeJUHe 3a
CBaKH OfI XeMaTOJIOIIKUX U DMOXEMHUjCKHUX NTapaMeTapa, MOCeDHO 3a CBaKy IPyILy
(TICH CEHUOPH, TEPUjAaTPHjCKH IICH, DOTIECHH U 30paBH) U BUXOBUM NopehewmeM ca
TOpPHOM IpaHULIOM pedepeHTHOr UHTepBaia, YTBpheHo je na ce y CBUM rpynama
jaBipa mopact oppeheHux napameTtapa U3Hag TOpbe paHuLe pedepeHTHOT OIcera,
OCHM Yy IPYNH 3[IpaBUX Maca. Y IPyNy naca CEHHOpa, IopacT BPEJHOCTH H3HA[
ropme rpaHulie pedepeHTHUX BPEAHOCTH jaBUO ce Koj cnenehux mapamerapa:
ypea, kpeatunuH, AJIT, ACT, AJIII, xanuujyM u docdat. Kon repujarpujckux
nalyjeHaTa ce nopacT BpeJHOCTH jaBHUO KOJ I1100ynuHa, ypee, kpeaTuHrHa, ACT,
AJIT, AJIIl, -amunase U XonecTeposna. Y rpyny DOJIECHUX JeIUHKH, ONCTyTama
apUTMETHUKUX CpefuHa MapaMmeTapa oj pedepeHTHOr orcera yTepheHa cy y
BpeJHOCTMMA ypee, kpeatunuHa, AJIT, ACT, AJIIl, xonectepona, Kaaudjyma u
(ocdara. [TapameTpu YMjH je TIOPACT 3ajeSHUYKH 3a CBE TPYIe, OCUM 3a IPymny
30paBUX jemUHKHU cy ypea, kpeatnnuH, AJIT, ACT u AJIIL. Jodujenu pesynratu
yKasyjy Ia ce MPWIMKOM HUHTepIpeTalnuje 3gpasba KOJ CTapHUjUX Maca y 0d3up
MOpajy Y3€TH U CTAPOCT U 3APABCTBEHO CTAE jeJUHKE.

KipyyHe pHjedH: IICH, CEHUODPH, TepUjaTpPHjCKH, MeTabONINYKH NapaMeTpH,
30paBsbe
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Abstract

The aim of this paper is to examine the existence of a difference in the parameters
of blood image and metabolic status in healthy and sick senior and geriatric dogs.
In this research, there were 50 proprietary dogs aged 7 to 16 years old. 10 dogs
were brought to the veterinary clinic without any symptoms of the disease, for the
purpose of preventive control of blood count and biochemistry, and 40 dogs had
symptoms of the disease. By calculating the arithmetic mean for each of the
hematological and biochemical parameters, especially for each group
(psychiatrists, geriatric dogs, sick and healthy) and their comparison with the
upper limit of the reference interval, it was found that in all groups an increase in
certain parameters occurs above the upper limit of the reference of the range,
except in the group of healthy dogs. In the group of seniors, the rise in values
above the upper limit of the reference values occurred with the following
parameters: urea, creatinine, ALT, AST, ALP, calcium and phosphate. In geriatric
patients, the rise in value occurred in globulin, urea, creatinine, AST, ALT, ALP, -
amylase and cholesterol. In the group of diseased individuals, deviations of the
arithmetic mean of the parameters from the reference range were determined in
thevalues of urea, creatinine, ALT, AST, ALP, cholesterol, calcium and phosphate.
Parameters whose growth is common to all groups, except for a group of healthy
individuals, are urea, creatinine, ALT, AST, and ALP. The obtained results
indicate that when interpreting the health of older dogs, the age and health status
of the individual must also be taken into account.

Key words: dog, senior, geriatric, metabolic parameters, health.
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Kparak cagpxaj

Llws oBOr UCTpakuBama OMO je fa ce YTBPOW MMTepBajl pacloHa BPEIHOCTH
napamerapa kpBHe ke ca 99% nosepemwa kon 50 crapujux naca. Y ornep cy
YK/byYEHU TICH Ca PA3IUYUTUM XPOHUYHUM obnectuma (N=40) u 31paBu NCU
(N=10). YpaheHa je kOMIUIETHAa KpBHA CJIMKA Ha CTaHAApPOHOM X€MAaTOJIOLIKOM
Opojauy. Hahene cy 3HayajHa OnCTynawa BPENHOCTH HU3pAaYyHATHX OICera Of
pedepeHTHOr omcera 3a BehwHy XxemaTonolWIKuX napametapa. IIpukasahemo
pe3yirare kKao nopehewe NMp3HaTHX pedepeHTHUX Oficera U orcera JOOUjeHOT y
HaieM orefny (pedepeHTHU:IOOHUjeHU v Oriefly) 32 CBaKH MapaMeTap mocedHo:
neykouutd (6-17: 13-20,6 x10°/L); meyrpodwmu (3-11,8: 9,53-16,1 x10°/L),
numonutu (1-4,8: 1,76-2,52 x10°/L), monouutu (0,2-2,0: 0,84-1,44 x10°/L),
eosunodmu (0,1-1,3: 0,3-0,68 x10°/L), dasodpumu (0-0,5: 0,06-0,12 x10°/L),
eputpouutH (5,5-8,5: 6,18-7,14 x10"/L), xemornodun (120-180: 143-165 g/L),
xeMaTokpuT (37-55: 40,9-47 %), MCV (60-74: 64-68 fL), MCH (19,5-24,5: 22,6-
23,8 pg), MCHC (310-360: 340-356 g/L), Tpomdouutn (200-500: 228-386
x10°/L). Ha ocHOBY J00MjEHHX pe3yyiTaTa MOXKEMO 3aK/byYHTH JIa CE KOJI CTAPHjHX
raca pas3IuuMTOT 3APaBCTBEHOT CTaTyCa MPUWINKOM UHTEepIPeTaltje KPBHE CIIUKe Y
003Up MOPajy y3eTH nosHare pedepeHTe BpeAHOCTH ajli U MHOUBUAYaHE 0COOMHE
YKMBOTHUbE TOCEOHO MPUINKOM UHTEpIIpeTalnje fudepeHnnjante dene nose.
KipyuHe pHjeuH: I1cH, KpBHA CIUKa, PE(EPEHTHH OIICET, 34PaB/be, CTAPOCT.
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Abstract

The aim of this study was to determine the imbalance of the range of values of the
blood picture parameters with 99% confidence in 50 older dogs. Dogs with
different chronic obes (N = 40) and healthy dogs (N = 10) are included in the
study. A complete blood count was made on a standard hematologic counter.
Significant deviations in the calculated range from the reference range were
found for most haematological parameters. We will present the results as a
comparison of the fractured reference ranges and the extent obtained in our
experiment (well-known reference: obtained in the experiment) for each
parameter in particular: leukocytes (6-17: 13-20.6 x 10°/L); neutrophils (3-11.8:
9.53-16.1 x10°/L), lymphocytes (1-4.8: 1.76-2.52 x 10°/L), monocytes (0.2-2, 0:
0.84-1.44 x 10°/L), eosinophils (0.1-1.3: 0.3-0.68 x10°/L), basophils (0-0.5: 0.06-
0.12 x 10°/L), erythrocytes (5.5-8.5: 6.18-7.14 x10"/L), hemoglobin (120-180:
143-165 g/L), hematocrit (37- 55: 40.9-47 %), MCV (60-74: 64-68 fL), MCH (19.5-
24.5: 22.6-23.8 pg), MCHC (310-360: 340-356 g/L), platelets (200-500: 228-386
x10°/L). On the basis of the obtained results we can conclude that in older dogs of
different health status during the interpretation of the blood count, well-known
reference values must be taken into account, as well as the individual
characteristics of the animals, especially when interpreting the differential white
blood cells.

Key words: dog, blood count, referent range, health, age.
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HIDROMETEOROLOSKOG ZAVODA I NJIHOV UTICAJ NA
TOPLOTNO OPTERECENJE KRAVA NA FARMI
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Kparaxk canpixaj

Toplotni stres se definiSe kao stanje u kome je organizam izloZzen ambijentalnim
temperaturama, koje su izvan bioloSkog optimuma, $to dovodi do toga da koli¢ina
proizvedene toplote u telu bude veca od utroSene. Stresogenost temperature ambijenta
se procenjuje uporednim merenjem temperature vazduha i vlaznosti vazduha (eng.
Temperature-Humidity Index, THI). Retrospektivne analize su pokazale da je kriticna
vrednost THI indeksa iznad, koje se javljaju fizioloSke adaptacije, pad produktivnosti i
patofizioloSke izmene na nivou 72. Na osnovu vrednosti THI indeksa, toplotni stres se
moze definisati kao: blag, umeren, jak i veoma jak. Cilj radaje da se ispita da li je na
osnovu vrednosti THI indexa dobijenih iz podataka Hidrometeorolo$kog zavoda Srbije
moguce odrediti stepen toplotnog opterec¢enja kvava u objektu. Termalni komfor krava
odreden je izraCunavanjem indeksa temperature i vlaznosti pomocu formule
THI=(1,8xTemperatura)-(1-Vlaznost)x(Temperatura-14,3)+32. Podaci o temperaturi
i vlaznosti dobijeni su iz zvani¢nih izveStaja Hidrometeoroloskog zavoda Srbije.
Izrac¢unate su prose¢ne mese¢ne vrednosti THI za svaku godinu od 2005-2016. Podaci o
vrednostima THI indeksa u objektu su dobijeni iz originalnih podataka farme. Ispitana
je korelacija i regresija izmedu THI indeksa dobijenog pomoc¢u dva nac¢ina merenja.
Testirana je i vrednost i varijabilnost regresionog parametra b u linearnoj jednacini
(THI objekat = a+b THIzavoda). Rezultati istrazivanja pokazuju da je temperatura u
objektima bila prose¢no 5°C visa u odnosu na podatke dobijene od zavoda, a podaci o
vlaznosti su bili priblizno sli¢ni. Ukoliko je kombinacija vlaznosti i temperature
dobijenih iz Hidrometeorolo$kog zavoda u 14 ¢asova takva da daje THI indeks 63
mozemo sa izuzetno visokom sigurno$¢u ocekivati da je vrednost THI u objektu iznad
termoneutralne zone, odnosno govori u prilog postojanju toplotnog stresa kod krava.
THI indeks je znacajan pokazatelj opterecenja krava toplotnim stresom. Izuzetno topla
leta u Srbiji nastaju svake pete godine, kada su krave posebno pogodene. Navedeni
podaci ukazuju na globalno zagrevanje i klimatske promene, koje uti¢u na biolosku
adaptaciju krava

Kljuc¢ne rec¢i: Toplotni stres, krave, THI index
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Abstract

Heat stress is defined as a state when cows are exsposed of high ambiental
temeparature. The main indicator of thermal stress is the temperature-humidity
index.. Critical values of THI index when cows are affected of heat stress are 72.
Based on thr THI values heat sress can be defined as mild, modearte, high and very
high. The aim of this study is is to examine interaction between THI index
obtained from the data of the Hydro-meteorological Institute of Serbia and
thermal comfort cows on farms The thermal comfort of cows was determined by
calculating the temperature and relative humidity using the formula THI = (1.8 x
Temperature) - (1-Humidity) x (Temperature-14.3) +32. The average monthly
THI values for each year from 2005-2016 are calculated. Data on the values of the
THI index in the object are obtained from the original farm data. The correlation
and regression between the THI index obtained by two methods of measurement
was tested. The value and variability of the regression parameter b in the linear
equation (THIobject = a + bTHI hydro-meteorological institute) was tested. The
results of the study show that the temperature in the object was 5 ° C higher than
the data obtained from the institute, and the humidity data were approximately
similar. When the THI values based on data of Hydro meteorological institute
measurement at 14 hiis 63, it can be expected that the THI value in the object is
above the thermonuclear zone, and cows are affected of heat stress.

The THI index is a significant indication of cows with heat stress. Extreme warm
years in Serbia are created every five years, when cows are particularly affected.
These data support the global warming and climatic changes that affect the
biological adaptation of cows.

Keywords: Heat stress, cows, THI index
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Kparak cagpikaj

Llusmb oBOT paga paga je 0Mo 1a ce YTBpAH 1a JIM MOCTOje MPOMEHE Y KOHLIEHTpaLuju
riykose, deta xugpokcudytupara (BHB) M akTHBHOCTH ITTyTaTHOH MEpOKCHase
(GPx) y 3aBUCHOCTH Of TeJeCHe KOHIULHje KOJ jyHula. JyHuue cy Ha OCHOBY
tenecHe koHpuuuje (TK), cepcrane y gse rpyne: 1. TK=3,75u 2. TK 4,0.Y orneny
je kopuurheHa nyHa KpB 23 jyHulle, mpocevyHe cTapocTy 25 meceuu, y3eta 1-10 nan
HakoH mapryca. Konuentpauuje rinykose u BHB oppehusaHe cy ogmax mo
y30pKOBawy KpBH, a akTUBHOCT GPX onpehuBaHa je HakoH 24 cara. JyHune ca
BehOM TenecHOM KOHIULIMjOM UMaJie Cy Y y30pLuMa KPBU CTaTUCTUUKHK 3HAYajHO
Behy npoceuny koHuenTpauujy BHB u aktuBHoCT GPX. [IpoceyHna koOHLIeHTpanyja
IJIyKO3e y 00€e rpyIe ce HUje pasJIMKoBasa.

KipyuHe peumn: rnykosa, NyTaTHOH nepoxkcugasa (GPx), kKeToHcka Tena, TenecHa
KOHJIULIHja
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Abstract

The aim if this study was to determine if there are changes in glucose and beta
hydroxybutyrate (BHB) concentrations, and glutathione peroxidase (GPx)
activity depending on the body condition of the heifers. The heifers were divided
according to body condition (BC) score into two groups: 1. BC =3.75 and 2. BC
4.0. Whole blood samples were taken from 23 heifers, on average 25 months of
age, on day 1-10 after calving. Glucose and BHB were measured on site,
immediately after blood sampling. GPx activity was measured 24 h after
sampling. Heifers with a higher body condition score had a statistically significant
higher BHB concentration, as well as higher GPx activity. Glucose concentration
did not differ significantly between the two groups.

Key words: body condition, glucose, glutathione peroxidase (GPx), ketone
bodies,
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Kparaxk cagpxaj

Cneno kyye je rio/iap KOjU >KUBH MOJ] 36 MJbOM. 300T crieliiUUHOT HAUWHA XKUBOTA
OHO C€ KOPHUCTH Kao €KCIEepPUMEHTaJHa )KUBOTHHA Yy CTyOuhjama OHOJOruje,
reHeTHuKe, UMYHOJIOTHje Kao U aHaTomuje. Llub oBor paja je 6o ma ce ucmnura
Tonorpauja, MOp@dosoruja, )Xy4yHy IyTeBU U BaCKyjlapH3aldja jeTpe y CJIEeNnor
Kyueta. Ilocsie KpTBOBawa >KUBOTHHA MOPGOJIOTrHja jeTpe je WCIUTHBAaHA Ha
CBEXUM IIpernaparvima, a KpBHU CYOOBH U )Ky4YHU NYyTE€BU Ha HHjULHUPAHUM
npenapaTruma. Jerpa CJIenor Kydera Cce cacTOju Off YETUPH pexma. JIeBH pexam
jeTpe je jenuHCTBEH U Hajehu pexaw. Kop maunosa, kyHHMha U TeKyHHULE JIEBU
pexam jeTpe je TyDOKMM YCEKOM TMOME/beH Ha JaTePaTHU U MEUjalTHU PeXak.
KBagpaTHH pexaw je 0[IBOjeH AyDOKMM_yCelrma Ol JIEBOT PeXiba U JIeCHOT
MeIHjaTHOT peXxma jeTpe. JlecHU jaTepaaHy pexamw jeTpe je 0IBOjeH YCeKOM Of
IeCHOT MeJUjaTHOT pekiba. Pernatu pexam jeTpe je MpeiCTaB/beH ca ABa U3JlaHKa,
penaTtum U nanuiapHuM. [lanwiapHy u3gaHak je 100po pasBUjeH U MOJEbEH je
IyOOKHMM yCEKOM Ha [iBa fiesa. ’Ky4yHa Keca je MaJia ¥ He ITpesia3y IPEKO BEHTPaIHOT
pybajerpe. Ha jeTpu narjoBa He MOCTOjH XKy4YHa Keca.

Xyu u3 jerpe ofBoIe jeTPUH HM3BOOHHUK M H3BOJHHUK )KYYHE Kece KpO3 Ky4YHH
u3BoaHUK (Ductus choledochus) koju ce ynusa y gyonenym 6,5-7 MM off muiopyca.
ApTepujcKy KpB Y CBaKH pexamw jeTpe NoBoIU oapeheHa rpaHa jeTpeHe apTepuje.
[lopranHa BeHa HacTaje U3 cnuBa TpH BeHe (V. gastropancreaticoduodenalis, V.
gastrolienalis i V. mesenterica cranialis). Y moptu, of nopTajaHe BeHe 0fBajajy ce
IBA BEHCKa cTadia U JIBe BEeHCKe rpaHe Koje ce Habe rpaHajy MHTPaxemnaTUuyHo.
YeTupH jeTpeHe BeHe 0/IBOJIe KPB U3 jeTpe Y KayIaHy IYTby BEHY .

KipyuHe peuH: CJIeno Kyue, jeTpa, )Ky4HH Iy TEBH, BaCKylapHu3anyja
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THE LIVER IN THE MOLE RAT
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Abstract

The mole rat is a rodent that lives under the ground all of this life. Because of its
specific lifestyle, it is used as an experimental animal in studies of biology,
genetics, immunology as well as of anatomy. The aim of this work was to study the
topography, morphology, bile ducts and vascularisation of the liver in the mole
rat. After sacrifice of animals morphology of the liver was studied on fresh
preparation, and blood vessels and bile ducts in injected preparations. The liver of
the mole rat is composed of the four lobes. The largest lobe of the liver is its single
left lobe. The left hepatic lobe of the rat, rabbit and ground squirrel is divided by
deep insisura into lateral and medial lobes. The quadrate lobe is separated by deep
incisures from the left hepatic lobe and right medial hepatic lobe. The right lateral
hepatic lobe is separated by an incisura from the dexter medial lobe. The caudate
lobe is represented by two endings, the caudate process and papillary process. The
papillary processis very well developed and it divided with a deep incisura into two
parts. The gall bladder is small and does not extend the ventral border of the liver.
The liver of the rat does not posses the gall bladder. The bile from the liver is taken
by the hepatic and cystic ducts through the choledochus duct entering the
duodenum 6.5 to 7 mm from the pylorus. Each lobe of the liver is supplied with
arterial blood by a definite branch of the liver artery. The portal vein is formed by
the confluence of three vessels (V. gastropancreaticoduodenalis, V. gastrolienalis
and V. mesenterica cranialis). At the porta, the portal vein gives off two venous
trunks and two venous branches which enter the liver lobes and further divide
intahepatically. Blood leaves the liver through four hepatic veins, that enter the
caudal vena cava.

Key words: mole rat, liver, bile ducts, vascularization
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YTHULAJ ITYBBEHOCTH CEPYMCKOI BAKYTAJHEPA HA HACTAHAK
XEMOJIHU3E Y30PAKA KPBH ITOPEKJIOM O MJIEHHHX KPABA

Ilanujen Koauesuh ', Mapxko P. Ilunnosuh’, Bpanucnasa benuh’, Mpana Jlakuh'
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* Korespodentni autor: danijel8@gmail.com

Kparak cagpixaj

Llwp Hauer UcTpakvBamwa OMO je fa ce yTBpPOW HacTaHaK XeMOJu3e y y30puuma
KPBH KpaBa KOje IIOTHUYY U3 BaKyTajeHepa ca Pa3IndYMTHM CTEIIEHOM HallyheHOCTH
KpBbYy. Y orneqn je ykibydeHo 100 enpysera HamymeHe no 1/3 3anpemune, 100
enmpyBeTa HanyweHe 1/3-2/3 3anpemune u 100 ermrpyBeTa HanmyweHe MAaKCHMaTHO
1o nuHuje. Y y3opuuma KpBU KOjU Cy HallymheHHW camo 1o npee TpehuHe HabheHo je
cnenehe: 10% ysopaka je mokasano jaky xemomnusy, 48% je mokasano yMepeHy
xemonusy, a 32% HHje 1MoKa3aao 3HaKe XeMOolu3e. Y y30plHuma HalymeHUX Ha
HUBOYy jemHe Mo nBe TpehuHe 3ampemuH HaheHo je 6% y3opaka ca jakom
xeMomnu3oM, 15% ysopaka ca yMepeHOM XeMOJIM30M, a 79% y3opaka je dumno de3
xemonu3se. Ko y3opaka KOju MOTUYY U3 ONTUMAJIHO HAallyheHUX BaKyTajHepa HHje
Oumno duno Hanasa jake xemonuse, 11% y3opaka je nokasaao yMepeHy XeMoJIn3y, a
89% y3opaka HHje NoKa3alo HUKaKkBe 3Hake xemosnuse. HaBefeHa vcTpaxuBamwa
notephyjy #a ce mMopa BOAUTH payyHa O ONTHUMAIHOM NYHEHY CEPYMCKHX
BaKyTajHEpa MPWINKOM Y30pKOBama KPBU O] MJIEUHUX KpaBa.

KipyuHe pHjedn: Kxpase, KpB, BAKyTajHEPH, XEMOJIHU3A.

3axsanauna: OBaj pag je neo npojexra TP31062 MITHTP Cpduje.
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EFFECT OF SERUM VACUTAINER FILLING ON THE OCCURRENCE OF
HEMOLYSIS OF BLOOD SAMPLES ORIGINATING FROM DAIRY COWS
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Abstract

The aim of our study was to determine the appearance of hemolysis in blood
samples of cows originating from vacuum cleaners with different levels of blood
supply. The tour includes 100 tubes filled to 1/3 volume, 100 tubes filled 1/3 to 2/3
of volume and 100 tubes filled up to the maximum (to the line). In blood samples
that were only filled to the first third, the following was found: 10% of the samples
showed strong hemolysis, 48% showed moderate hemolysis, and 32% showed no
evidence of haemolysis. In samples filled at the level of one to two thirds of the
volume, 6% of samples with severe hemolysis, 15% of samples with moderate
hemolysis were found, and 79% of the samples were without hemolysis. There
were no strong haemolysis findings in specimens derived from optically loaded
vacutiners, 11% of samples showed moderate hemolysis, and 89% of samples did
not show any signs of haemolysis. These studies confirm that optimal filling of
serum vacueters should be taken into account when sampling blood from dairy
COWS.

Key words: cows, blood, vacutainers, hemolysis.

Acknowledgments: This paper is part of project TR31062, MPNTR Serbia.
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Kparak cagpixaj

Ynorpeba ynTpa3sBy4yHe AMjarHOCTHUKE Y BETEPUHApPCKOj MENULIMHHM CMarpa ce
HEMHBA3WBHOM W CUTYPHOM NPOLEAYPOM 3a XXKUBOTHUHE U omnepaTrepa. Jobpo je
npuxBaheH oJf CTpaHe »XKUBOTHHA, Hynehu MoryhHOCTH 3a cepujy HMCIIUTHBAMHA,
00MYHO Y UCTPAKMBAUKE CBPXE WIIU KOJ XKUBOTHHA XPOHUUHUM donectuma. Kox
MJIEYHUX FOBe/la TpaHCpeKTanHa b-mone yntpacoHorpaduja pyTHHCKY Ce KOPUCTH
3a paHy [WjarHOCTUKY rpasupurera (> 25. gaH nocie B.0.) u ogpehuBame dase
€CTpaJHOI LUKJIyCa, BU3YEJIW3alUjOM U MEPEHEM LUHUKIUYHUX CTPYKTypa Ha
jajuunuma. PoMUKyIU Ce MojaB/byjy Ha eKpaHy Kao chepuyuHe, aHeXOUUHe (LIpHe)
odnacty, npeuHrka og 3 0o 18 mm. Chepru 0dnuk XyTor Tena 1ako ce npenosHaje
Kao M3Pa3sUTO XUIO-EXOTeHE peruje o 0CTajaor TKUBA jajHUKaA, IUjaMmeTpa > 25MM
3a Bpeme guectpyca. [ToHekan ucnutvBay du Morao jia Hahe LeHTpalIHo JoLHUpaHe
aHEXOWYHE 001aCTH y )XYTOM TeJly, Ha3BaHe Kao LleHTpasnHa jyTealHa LIyIJbHUHA,
KOje HUCY NaTOJIOLIKe CTPYKTYPE, jep Cy ca UCTOM ydecTanowhy 3adenexeHne Kox
He-TPaBUIHUX Kao U KOJ TPaBUIHUX KpaBa.

CraTW4yHU jajHULM (IIpaBU AaHECTPYC) CE MOTY AWjarHOCTUKOBATH KOJ Kpasa
YATpPa3ByKOM, Kazia ce Ha 00a jajHuka He Moxke Hahu XKyTo Teno Wiu (ONUKYIN
IIPpEeYHUKA BUILE Off 8§ MM., > 45 naHa nmoctnaptyM. Tperman ca GnRH, eCG unun
IPOreCTareHCKUM UMIUIaHTHUMA Cy 0DUYHO Make e(UKACHU Off KOPEKLIH]jE CTaTyca
UCXpaHe.

OBapujanHe LUCTE I0jaBibyjy C€ TOKOM yJITPa3By4HOT Iperiesia Kao jeJHOIUYHO
HEXOTE€HUYHE CTPYKType Ha jajHULUMa > 25 MM y MPEYHUKY, KOje Mep3uCTUPajy
Buule o 10 JaHa, a XKyTo Teslo ce He MoXKe Hahu HU Ha jemHOM of1 jajHuka. OHe ce
MOTy KIaCU(PUKOBATH IIpeMa Aed/bUHY 3Ua Ha clefehy HauuH: JTyTealHa LIMCTa je
ca #ed/pbUHOM 31Ua 3 MM U M3IJIe0OM Kao CHBY €XOT€HH CJI0j Ha YHYTPAIUBEM ey
3upa; GonuKynapHa LUCTa ca Aed/bMHOM 3Ua <3 MM Koja MoKasyje HelpeKUuIHU
aHEXOTeHH aHTpyM. McTpaxyjyhu cyndnHy CHOHTaHO TeHEpUCaHUX LIUCTA jajHUKA
YATPa3ByKOM, OTKPHIH CMO ia Cy LUCTE jajHUKa JUHAMHUUYKe CTPYKType U He Tpeda
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WX CMaTpaTH yBeK Kao 030W/bHO MATOJIOMIKO CTawe. [lojequHayHe 1UCTe jajHuKa
¥UMajy JEeJIMMHUYHY CIIOCODHOCT 3a CIIOHTAaHO CaMoOM3/iedewma y KpaTKOM
BpeMEHCKOM MepHuojy, BepoBaTHO MoMohy mpolieca JyTeuHU3aluuje 3upa.
Buwectpyke donukynapHe UUCTE UMAjy TEHOEHUUjy Nep3uCTeHIIUje BUILe O] TPH
HeJlesbe, 'y OBUM CIydajeBUMa Ce ITPernopyyyje XopMoHcKa Tepanyja ([JJoBeHCKH U
cap.2002).

PaHy eMOpHOHa/HM MOPTAJIUTET MOXE Ce€ OTKPUTH CEPUjCKUM YITpa3sByYHUM
npernenom usmehy 25. u 42. naHa HakoH BO, kama ce HUje MOT/Ia OTKPUTH
eMOpHOHaNTHA Keculla, MPeTXOJHO IWjarHOCTUKOBAHA, MPWIMKOM ciepeher
ckenupamwa. MHnMnenuyja sapupa on 7% no 40% Ha dapmama ca pasiIu4UTUM
yCJI0BUMA CTAaHOBama, MpexpamOeHUM U eMTUIEMUOJIOIIKUM CTaTyCOM.
YNTpasBykoM Ce MOTY NMperno3HaTH pa3inyuTa NaToIOoUIKa CTalba MaTepule, Kao
IITO CY EHAOMETPUTUC, MUOMETPA, heTalHa Maliepauyja ¥ MyMmuduKanyja, Koja ce
OIJIMKYjy NMPOLIMPEHUM JIYMEHOM W IMPUCYCTBOM €XOTE€HOI CafipKaja pasauuure
TYCTHHE.

KibyuHe peuH: yITpa3ByYHa JUjarHOCTUKA, jajHUK, (DOTUKYIL, XKYTO TEIOo, LINCTA,
KpaBa
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Abstract

Using the ultrasound diagnostics in veterinary medicine, utilization of the
ultrasound as a diagnostic tool is considered as a safe, non-invasive procedure
either for the animal or the operator. Itis well accepted in animals, offering a great
variety of examinations, mainly in research area or in animals with chronical
diseases. In dairy cattle, transrectal B-mode realtime ultrasongraphy is rutunely
used either for early pregnacy diagostics (>day 25. after Al) or for determination
of the stage of the estrous cycle by visualization and measurement of the ovarian
structures. While follicles, appears as spherical, anechoic (black) areas, from 3-
to18 mm in diameter, the spherical shaped corpora lutea (CL) in diestrus, are
easily recognizable as distinctly less echogenic regions then the ovarian stroma,
with the diameter >25mm. Sometimes, a centrally located anechoic area in the
middle of the CL could be found, named Central Luteal Cavity, representing a non-
pathological structure, appearing frequently in both pregnant and non-pregnant
COWS.

Static ovaries (true anestrus), defined as absence of CL and follicles larger than 8
mm in diameter on both ovaries, could be diagnosed by ultrasound, after day 45
postpartum. Treatment with GnRH, eCG or progesterone-releasing devices are
usually less effective in comparison to the improvement of the nutritional status
of the cows.

Ovarian cysts (OC), during the US examination are visualized as a uniformly non-
echogenic ovarian structure >25 mm in diameter, persisting more than 10 days on
one or both ovaries, in an absence of an active luteal tissue. OC could be classified
according to the thickness of the wall as luteal cyst having thick ( 3 mm) and more
echogenic wall that appear as a gray layer of the inner wall and follicular cyst
having thinner wall (<3mm), showing uninterrupted anehogenic antrum. When
the fate of spontaneous generated ovarian cysts was investigated by ultrasound, it
was found that ovarian cysts are dynamic structures and should not always be
considered as a severe pathological condition. While, the single ovarian cyst have
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partial capability for spontaneous self-recovery in short period of time, (probably
undergoes to the process of luteinization), the multiple follicular cysts have
tendency for persistency for more than three weeks, and therefore, acquire a
hormonal treatment (Dovenskietal., 2002).

Early embryonic mortality (EM) could be detected by serial ultrasound
examination between d. 25 and d.42 after Al, when an embryonic sac, previously
diagnosed, could not be detected in the consecutive scanning. Incidences of EM
vary from 7% to 40% in farms with different housing conditions, nutritional and
epidemiological status. Different pathological conditions of the uterus, such as
the endometritis, pyometra, fetal maceration and mummification could be
recognized by ultrasound, characterized by expanded lumen and presence of
varying degrees of echogenic fluid inside.

Keywords: ultrasound diagnostics, ovary, follicle, corpus luteum, cyst, cow
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Predavanje po pozivu

VALIDACIJA TESTA FLUORESCENTNE POLARIZACIJE (FPA) NA
PROGESTERON U MLEKU, KAO POTENCIJALNOG TESTA
PRILAGOPENOG PRIMENI NA TERENU U CILJU POBOLJSANJA
REPRODUKCIJE NA FARMAMA MLEKA

Miladin Kostovic™, Adam Suluburic', Milovan Stojanovic’

1 Ellie LLC, Germantown, Viskonsin, SAD
2 Biotehnika IVD, Kraljevo, Srbija
* Korespodentni autor: miladin@ellielab.com

Kratak sadrzaj

Prosecna stopa zaceca na farmama mleka iznosi 45% za veStacku oplodnju pri
spontanom estrusu, a oko 35% za planiranu vestacku oplodnju. Nekarakteristicno
ponasanje tokom estrusa, koje postaje krace ili neprimetno, predstavlja izazov s
kojim se mnoge farme Sirom sveta susrecu. Prvi estrus nakon porodaja je ¢esto tih,
saucestaloS¢u od 50 do 94%, pracen tihim estrusom frekvencije od 23,8%, 21,3% i
10,5% pri drugoj, trecoj i cetvrtoj ovulaciji nakon porodaja. Identifikacija krava
kod kojih zacece nije uspelo omogucilo bi pravovremenu re-oplodnju i na taj nacin
povecalo stopu gravidnosti na farmama mlekama. U ovoj studiji, kori$¢en je
imuno-esej fluorescentne polarizacije (FPIA) kao kompetetivni test za detekciju
progesterona u mleku. Koncentracija progesterona rapidno se smanjuje 2-3 dana
pre estrusa, te je progesteron oznacen kao biomarker za predvidanje estrusa.
Progesteron je steroidni hormon male molekularne mase i stoga ispunjava uslove
za primenu FPIA koji se koristi u skriningu malih molekula. FPIA moze biti
rapidniijeftin test za terensku primenu.

Istrazivanje je sprovedeno u Srbiji na uzorcima mleka koji su dobijeni od 23 krave,
simentalske rase. Dokaz zacec¢a potvrden je kod 9 krava sa niskom koncentracijom
progesterona (krave u estrusu) i kod 9 krava sa visokom koncentracijom
progesterona (gravidne krave). Dva grupna t-testa pokazala su u proseku znacajne
razlike izmedu krava u estrusu i gravidnih krava (p<0.001, =0,05). Potvrda
estrusnog ciklusa utvrdena je kod 5 krava gde je koncentracija progesterona ispod
praga (eng. cut-off): tri dana pre estrusa za kravu br. 1, dva dana pre estrusa za
krave 2., 4.15. Statisticka analiza pokazala je znacajne razlike u mP vrednostima
izmedu estrusai sredine estrusnog ciklusa (p<0.005, =0,05). Rezultati ukazuju da
je test semi-kvantitativan i da moze biti koristan pri predvidanju estrusa kod krava
koje ne mogu ostati gravidne nakon oplodnje.

Kljucne reci: progesteron, mlijeko, krava
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VALIDATION OF PROGESTERONE FLUORESCENCE POLARIZATION
ASSAY (FPA) IN MILK AS A POTENTIAL COW-SIDE TEST IN
IMPROVING THE REPRODUCTIVE PERFORMANCE
ON DAIRY FARMS
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* Corresponding author: miladin@ellielab.com

Abstract

The conception rates on dairy farms is on average 45% for artificial insemination
at spontaneous estrus, but approximately 35% by timed artificial insemination.
Moreover, impaired estrous behavior that becoming shorter or invisible, is the
challenge faced by many farms around the world. The first estrus postpartum is
often silent with frequency of 50 % to 94 % followed with silent estrus incidence of
23.8%, 21.3%, and 10.5% at the second, third, and fourth ovulations postpartum.
Identification of cows that fail to conceive would allow timely re-insemination
and thereby increase pregnancy rate on dairy farms. In this study was utilized
fluorescence polarization immunoassay (FPIA) as competitive test for
progesterone detection of in milk. Progesterone concentration rapidly decreases
2-3 days before estrus and thereby qualifies progesterone as a biomarker for
estrus prediction. Progesterone is steroid hormone with low molecular weight
and therefore meets requirements for the use of FPIA, which is successfully used
in the screening of small molecules. FPIA potentially can be rapid, non-expensive
on-site assay.

Research was conducted in Serbia with milk samples taken from 23 dairy cows of
the Simmental breed. Proof of concept was confirmed with 9 cows with low
progesterone concentration-cows in estrus and 9 cows with high progesterone
concentration-pregnant cows. Two group t-test showed on average significant
difference between cows in estrus and pregnant cows (p<0.001, =0, 05).
Confirmation of estrous cycle was confirmed on 5 cows where progesterone
concentration falls under cut-off line three days before estrus for cow No. 1 and
two days before estrus for cows No. 2, 4 and 5. Statistical analysis showed on
average significant difference in mP value between estrus and middle of the
estrous cycle (p=0.005, =0.05). The results indicate that the test is semi-
quantitative and can be useful for estrus prediction in cows that fail to conceive
after insemination.

Keywords: progesterone, milk, cow
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1 op Cperen Henuh, acucrent, Karegpa 3a Sonecty nankapa,
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2 np VBan Byjuau, BaHpensu npodecop, Kareznpa 3a bonect mankapa,
daxynrTeT BeTepuHapcke MefuLMHe, YHUBep3uTeT y beorpany, Cpduja
3 np Papguma ITpopganosuh, nouent, Katenpa 3a dosect nankapa,
daxynTeT BeTepuHapcke MefuiHe, YHUBep3uTeT y beorpany, Cpduja
4 cnen. op. BetT. Ceta Apcuh, acucrent, Karenpa 3a bonectu nankapa,
daxynTeT BeTepuHapcke MenuuuHe, YHuBep3utet y beorpany, Cpbuja
5 mp JoBan bojkoBcku, pefosHu npodecop, Karenpa 3a fonectu nankapa,
daxynrTeT BeTepHHapCcke MefuLMHe, YHUBep3uTeT y beorpany, Cpduja
6 np Jbydbomup JoBanouh, acucrent, KaTtenpa 3a ¢pu3n0I0THjy U DHOXEMU]Y,
daxynTeT BeTepuHapcke MefuLHe, YHUBep3uTeT y beorpany, Cpduja
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daxynTeT BeTepuHapcke MefuiiHe, YHUBep3uTeT y beorpany, Cpduja
* KopecnoneHTHu ayTop: sreten.nedic@vet.bg.ac.rs

Kparak cagpixaj

[TpomeHa nonoxxaja CUpHILITA Ha JIeBY CTpaHy IpefCcTaB/ba 3HayajaH 30paBCTBEHU
npodyieM y aTOJIOTHjU JUTECTUBHOT TPAKTa KOJ, BUCOKOMJIEUHHUX KpPaBa, HAPOUUTO
Yy CaBpeMEHOM HauyuHy [IpXamwa. [loCToju BHLIE pa3BUjeHUX METOHA Jedyerna
DUCIOKaluje CUpULITA Ha JIEBY CTpPaHy O KOH3€PBAaTUBHUX [0 KJIACHYHUX
XUPYPLIKUX KOje ajy HajIOBO/BHU)U UCXOR Y Tepanuju. KimaCHUHUM XUPYPIIKUM
TEXHHKaMa 0TBapa ce TpOYIIHHM 3] Ca JIeBe U/ IeCHe CTPaHe U BPILHY CE MaHyelHa
pernosuuyja U (pukcauyja cCUpyLITa 3a abgoMUHaNHY 3up. [locnenwux nenenyja,
npaTtehy pa3Boj CaBpeMeHUX XUPYPIIKUX TEXHUKA Y XyMaHOj MEIULIMHU Pa3BHO ce
JlanapacKoICKH MPUCTYII olepauyje AUCI0Kaluje CUPULITA Ha JIEBY CTpaHy Kao
XUPYPLIKUA TPETMaH KOjH! jé MUHMMATHO UHBA3UBAH U MAkEe CTPECAH 33 )KUBOTUIY .
JlamapacKONCKU TpeTMaH JUCAOKalHWje CUPULITA Ha JIEBY CTPAaHY MOXKE Ce
U3BPIIMUTH "two step” MeTonom (mo JaHoBuUy) U "one Step” meTomom (1o
Kpuctuanceny u bapucanujy). Y Hamem pany NpemgHOCT CMO Lanu “one step”
METONM jep je 3a M3BOheme omepaluje y [Ba KOpaka HEONXOOHO odapame
)KUBOTHHE, WITO KOMIUIMKYje NMpoueaypy. 3a HM3Bohemwe mamapacKoICKe
aboMasormnekcHje y jeTHOM KOpaKy MpaBe Ce OBa KpaTka pe3a Ha KOKHU, Ty KUHE 0KO
3 uMm, jemaH y 7eBoj IIafHOj jamu, a Apyrd y 11. mehypedapHom mpoctopy.
[TperxonHo ce Ha MecTy pesa arukyje no 10 mi 2 % nunokaunHa, a 1o noTpedu ce
»kuBoTUA cepupa ca 0,5 1o 0,7 M kcumasuHa. [Ipexo HHULIMjaTHUX Pe30Ba Y J1eB0j
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I71aHOj jaMM YBOAM Ce TpoaKap 3a BU3yeau3alujy nomohy janapackomna, a'y 11.
mehypedapHOM MPOCTOpPY Ce YBOOW Tpoakap 3a PafHU KaHald MPEKO Kora ce
¢uxcupa cupuiute. Jlanapackoncka aboMazonekcuja Ha crojehoj »KUBOTUBH KOja
Ce U3BOOM y jeHOM KOpaKy 3aCHHMBA C€ Ha MHCTPYMEHTATHOM yBOhewy MeTaslHe
IIEBUMLIE ¥ JIyMEH CUPHILTA 32 KOjy Cy IOBE€3aHH KOHIIM KOjUMa Ce BPLIY NepKyTaHa
(ukcanyja HaKOH pernosvuuje. Y OJHOCY Ha KIACHYHHU MPHUCTYII, Janapckorncka
(¢uxcauuja y jeJHOM KOpaKy MMa MHOre npepgHoctd. Ilopen Tora wmrTo je
MHWHHMMAaTHO UHBA3WBHA, jeJHOCTaBHA, Op3a 3a U3BOheme, omapaBak je KpaTak U
MOJK€ Ce U3BECTH Y CBUM TEPEHCKHUM YCIIOBUMA.

KspyuHe peun: [uciokanyja CApULITa, TalapCKOIHKja, BACOKOMIIEUHE KpaBe

3axBanHuna: Pan je mogpxaH cpencteuma npojexkara 111 46002 u TP 31003 ¢puHaHCUpPaHUX OFf
cTpaHe MUHHKCTapcTBa MPOCBeTe, HayKe ¥ TeXHOOLIKOT pa3Boja Penybnuke Cpouje.
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LAPAROSCOPIC TREATMENT OF LEFT ABOMASAL DISPLACEMENT
IN COWS WITH “ONE STEP” METHOD

Sreten Nedi¢™, IvanVujanac®, Radi$a Prodanovi¢’, Sveta Arsi¢’,
Jovan Bojkovski’, Ljubomir Jovanovi¢’, Danijela Kirovski’
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4 dvm Sveta Arsi¢, Teaching assistant, Department for Ruminants and Swine diseases,
Faculty of Veterinary Medicine, University of Belgrade, Serbia
5 dr. Jovan Bojkovski, Full professor, Department for Ruminants and Swine diseases,
Faculty of Veterinary Medicine, University of Belgrade, Serbia
6 dr. Ljubomir Jovanovi¢, Teaching assistant, Department for Physiology and Biochemistry,
Faculty of Veterinary Medicine, University of Belgrade, Serbia
7 dr. Danijela Kirovski, Full professor, Department for Physiology and Biochemistry,
Faculty of Veterinary Medicine, University of Belgrade, Serbia
* Corresponding author: sreten.nedic@vet.bg.ac.rs

Abstract

Left abomasal displacement is significant health problem in digestive tract
pathology of high-yielding cows, especially in modern breeding. There are many
methods for left abomasal displacement treatment, from conservative to surgical,
that give the most favorable outcome in therapy. During classic surgical
techniques, abdominal wall is opened on left or right side and the abomasum is
reposited into the anatomical normal position and fixed for the abdominal wall. In
recent decades, following the development of modern surgical techniques in
human medicine, a laparoscopic approach to the surgery of left abomasal
displacement has developed as a surgical treatment that is minimally invasive and
less stressful to the animal. The laparoscopic treatment of the left abomasal
displacement can be done using the “two step” method (as described by Janowitz)
and the “one step” method (as described by Christiansen and Barisani). In our
work, we have given advantage to the "one step" method, because in “two steps”
method it is necessary to overthrow the animal, which complicates the procedure.
For the performance of laparoscopic abomasopexy in one step, two short cuts,
about 3 cm in length, are made on the skin, one in the left paralumbar fossa, and
the other in the 11" intercostal space. Previously, 10 ml of 2 % lidocaine was
applied at the site of the cut, and if necessary, the animal was sedated with 0.5 to
0.7 ml of xylazine. Following skin incision, a trocar for laparoscopic visualization
was introduced in left fossa paralumbar, and then trocar was introduced in 11"
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intercostal space for working port through which we obtained fixation of
abomasum. One step laparoscopic abomasopexy on the standing animal, is based
on instrumental introduced of metal tube, “toggle pin”, in lumen of abomasum
and its fixation for abdominal wall. Compared to conventional surgical
techniques, laparoscopic fixation of the abomasum has several advantages.
Except thatis minimally invasive, simple, quick to perform, the recovery of animal
isshort and can be performed in all field conditions.

Keywords: abomasal displacement, laparoscopy, high yielding cows

Acknowledgments: This work is supported by the funds of projects III 46002 and TR 31003
financed by the Ministry of Education, Science and Technological Development of the Republic of
Serbia.
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YJIOTA BETEPHHAPA'Y OJPXXHUBOJ CTOHYAPCKOJ ITPOHU3BOAIBH
Y MITEYHHOM I'OBEJAPCTBY JAHAC

Bojaun Binonn™*

1 fp. BET. MeQ. CIell. BeTePUHAPCKe JUjeTeTUKe, pyKOBOAMIIAL] CIyk0e 3a Hery ¥ obpajy namaxa,
IO U caHuTapHy kinaHuny Anpaxpa Cpduja, beorpan, Cpduja
* KopecnogentHu ayTop: bojan.blond@gmail.com

Kparak cagpikaj

Luss oBOr pajia je 1a ce ykake KOJIUKO je 3HavyajHa y0Ta BeTepruHapa y GopMupamy
OJIp’KHMBE CTOYapCKe NMPOMU3BOJAKE Yy MIJIEYHOM rosepapcTBy. [Ipodiemu ca
€HEPreTCKUM, MPOTEUHCKUM U MHUHEpaTHUM MeTaboIM3MOM HEMUHOBHO [OBOJE
1o rpodiyiemMa y penponykuuju onemoryhasajy hopMupame paBUIHE JTaKTalluOHE
KpHBe 3amara, WTo A0BoAu 10 Beher Opoja kpaBa y kacHoj ¢asu nakrauuje,
noBehama dpoja 3anabema MeyHe 3Jie3zie, TpodiiemMa ca akpoIoIvjyMOM Kao 1 10
Beher Opoja kIMHMYKKUX 0OMvKa DoNeCHUX CTama KOJ KUBOTHHA Ha dapmama
BUCOKOMJIEYHUX KpaBa. KOHTpOJIOM penpomyKTUBHUX Mapamerapa, moryhe je
(opmupame NpaBWIHE JaKTAallMOHE KPUBE 3amaTra U Kao CTAJIHU IOTOK CBexe
oTe/beHUX KpaBa, uuMme ce ode3behyje Beha miieuHocT u peHTadwiHOCT came
npoussopgwe. OAroj mnogmnagka HAPOUYUTO BHUCOKOCTEOHUX jyHHLA, V3
IIPaBOBPEMEHO OCEMEHABAE j€ BPJIO OUTaH CEIMEHT y NPOLIMPERY Opoja KpaBa Ha
(hapMu Kao ¥ peJOBHOT PEMOHTA )KUBOTHHA, Oe3 Kojer HUje moryhe popmupame
OJP’KHBE CTOYAPCKE IIPOU3BOMKE Y MIIEUHOM roBeiapcTBy. ['yduny 300r nocrojama
HEOTKPUBEHUX CYyNKIMHUUKUX TpodaeMa Ha papmama Cy LIapOIuKHy U Kpehy ce of
4 % o 40 % u moBOJIE IO CMatberha reHeTCKOT MOTeHIIWjasla )KUBOTHbA. [I1/b HaM je
DaB/beHE Y3pOKOM HaCTaHKa IpodjiemMa a He IoC/IeiuliaMa y MIIEUHOM I'OBEIapCTBY
ILITO je JaHaC Ha’KaI0CT BPJIO YECTO HAllla PEaTHOCT.

KipyuHe peuH: roBeapcTso, MeTadonusam, UCXpaHa, pENpoayKLHja, MaCTUTHC
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THE ROLE OF VETERINARS IN SUSTAINABLE STORAGE
PRODUCTION IN MILK BREEDING TODAY

Bojan Blond"™

1 dr. vet. med. spec. veterinary dietician, head of the care and treatment service,
ddd and sanitary slaughterhouse Aldahra Serbia, Belgrade, Serbia
* Correspondent author: bojan.blond@gmail.com

Abstract

The aim of this study is to show how important is the role of veterinarians in the
formation of sustainable livestock production in dairy cattle breeding. Problems
with energy, protein and mineral metabolism inevitably lead to reproductive
problems that prevent the formation of the correct lactation curve of the
constipation, which leads to more cows in late lactation, an increase of the number
of inflammation of the gastric mucosa, acropodic problems, and to a greater
number of clinical forms of illness in animals at farms of high-yielding cows. By
controlling the reproductive parameters, it is possible to form the correct
lactation curve of the latch and a constant supply of freshly cowed cows, which
ensures greater milk yield and viability of the production itself. Breeding young
cows, especially high heifers, with right timing of insemination is a very important
segment in the expansion of the number of cows on the farm as well as regular
remont of animals, without which it is not possible to form sustainable livestock
production in dairy cattle breeding. Losses due to the existence of undiscovered
subclinical problems on farms are varied and range from 4% to 40% and lead to a
decrease in the genetic potential of animals. Our goal is to deal with the cause of
the problem and not the consequences in dairy cattle, which unfortunately today
is often ourreality.

Keywords: cattle, metabolisam, nutrition, reproduction, mastitis

200



24. TOOWIIBE CABJETOBAKE JOKTOPA BETEPUHAPCKE MEIWIIUHE PEITYBJIUKE CPIICKE (BOCHA U XEPLIETOBUHA) - 2019
24rd Annual Counselling of Doctors of Veterinary Medicine of Republic of Srpska (Bosnia and Hercegovina) - 2019

IIpenaBame Mo MO3UBY

IMPEIJIEQ HCTPAXKUBAIHA ITOFAYAJA OBAIIA M KO3A
Y3POKOBAHHUX CA E.COLI

Nektarios D. Giadinis", Evanthia J. Petridou’,
George Filioussis’, Harilaos Karatzias'

1 Clinic of Farm Animals,
2 Laboratory of Microbiology and Infectious Diseases, Faculty of Veterinary Medicine,
Aristotle University of Thessaloniki, GREECE
* Corresponding author: ngiadini@vet.auth.gr

Abstract

Lately, in two different reports Escherichia coli is referred among the causative
agents of abortions in sheep. In this study different abortion cases due to E. coli, in
18 sheep herds and 5 goat ones are presented.

Massive abortions were observed during the 3"-5" month of gestation in the
aforementioned herds. The clinical samples of all cases were forwarded for further
microbiological examination and were all found negative to Brucella spp., Listeria
monocytogenes, Mycoplasma spp., Salmonella spp., Campylobacter spp.,
Chlamydiophilla spp., Anaplasma spp., Neospora caninum and Toxoplasma gondii.
From all the samples E. coli was revealed, while molecular investigation of the
samples was also conducted. Haemorrhagic diathesis was the predominant
characteristic of the vast majority of the aborted embryos (20/26).

One dose of oxytetracycline long acting or sulphonamide was administrated
parenterally to all animals of the infected herds. The therpeutic scheme was
effective with one single exception of a herd located in Chalkidiki Prefecture,
where oxytetracycline long acting was administrated weekly until parturitions to
occur, since the abortions were not controlled.

The above findings should alert the veterinary clinicians to take into account E.
coli as a possible cause of abortion in small ruminant flocks, while furthermore
studies for the epidemiology and the control of this condition seem necessary.
Keywords: abortion, E.coli, sheep, goat
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A RETROSPECTIVE STUDY OF ABORTIONS CAUSED BY
E. COLI IN SHEEP AND GOAT HERDS

Nektarios D. Giadinis", Evanthia J. Petridou’,
George Filioussis’, Harilaos Karatzias'
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2 Laboratory of Microbiology and Infectious Diseases, Faculty of Veterinary Medicine,
Aristotle University of Thessaloniki, GREECE
* KopecnogeHTHH ayTop: ngiadini@vet.auth.gr

Kparak cagpixaj

Y nocnenwe Bpeme, y IBa pasln4yMTa U3BELITaja, ce HaBoOu Aa je E.coli jenaH on
y3pOuyHHKa 1nodauaja koj oBaua. Y 0BOM UCTPaKUBaky NMPUKA3aHU CY Pa3TUYUTH
ciydajeBu mnodauvaja, ca y3pouHukom E.coli y 18 ctama oBana U 5 KO3jux cTana.
MacosHu nodauvaju youeHu cy TOKkoM 3.-5. Mecella FpaBUnTea y TOPe MOMEHYTUM
ctaguMma. KnWHWYKM y30puUM CBUX ciaydajeBa npocieheHu cy 3a pgasmse
MMKPOOHMOIOUIKO UCIUTHUBAE U CBU Cy DWW HeraTUBHU Ha Brucella spp., Listeria
monocytogenes, Micoplasma spp., Salmonella spp., Campylobacter spp.,
Chlamydiophilla spp., Anaplasma spp., Neospora caninum u Toxoplasma gondii. U3
CBMX y30paka M30s0BaHa je E.coli a cnpoBefieHo je U MOJeKylapHO UCTIUTHBAabe
y3opaka. Xemoparvjcka avjares3a 0wia je JOMHHAaHTHA KapaKTEPUCTHUKA BEJIMKE
BehuHe nodauaja emdpuona (20/26). JemHa [o3a OKCUTETPALMKINHA JYTOT [1€jCTBA
WK cyndOoHaMU/Ia je faBaHa NapeHTepaTHO CBUM JKUBOTHHbAaMa 3apaKEHUX CTaza.
Tepanujcka cxeMma je duna eduKacHa ca jeSHUM H3Y3€TKOM jeIHOT CTana
JIOLMPAHOT Y Peruju XaaKkUuIuKH, Te je OKCUTEeTPaLUKIKH JaBaH je[HOM HeJleJbHO
IOK CE HUje JOTOAWIO jarkemwe, MoUTo nodavaju HUCY DUIM KOHTpoaucanu. ['ope
HaBeIeHW Halasu O Tpedanu yno30pUTH BeTEpUHAPCKEe KJIWHHWYApE Aa Y3MY Y
003up E.coli kao Moryhu y3pok nodauaja y ctagma Manux npexusapa. Kourposne
HaBeJleHUX odayvaja je moTpedHa.

Kibyune peun: modauaj, E.coli, oBlie, KO3e
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YIIOPEOHO UCITUTHUBAILE YTUIAJA PA3JTMYUTUX TEPAITHJCKHUX
ITPOTOKOJIA 3AOCTAJIE IIOCTE/bMIE HA PEITPOOYKTHBHE
ITAPAMETPE BUCOKO MJIEHHHX KPABA

Munan Manetuh", ®unun Cnacojesuh’, Enun Xamsuh’

1 dakynTeT BeTepuHapCKe MeoULIMHe YHUBep3uTeTa y beorpany, Cpbuja
2 Cpem nyT, Pyma, Cpbuja
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* KopecnoneHTHH ayTop: maletic82@gmail.com

Kparaxk cagpikaj

Retentio secundinarum (R.S.) je jenHo on Hajuewrhux odomemwa y MoCTIapTaTHOM
nepropy. Y3pouu koju posoze no R.S. cy MHOrodpojHH, MOry ce NMOJENIUTH Ha
MH(}EeKTHBHEe U HeMH(EeKTHUBHE anu 300T cnenrdUyuHe NaToreHe3e OBOI 000JbeHa
NOCMATpaMo ra Kao CUHAPOM. Y HacTaHKy R.S.-a ydecTByje BeJHKH OpOj
mehycobHo nosesaHux akropa. 3Hauyaj MOjeAUHHUX (PaKTOpa pPHU3UKa 3a I0jaBy
R.S.-a Bapupa usmelyy pernona u gprkasa 300 pa3/IUKe Y MEHALIMEHTY, CDEJUHU U
yCJIOBUMa KOHTPOJIE 34paBiba CTafa. 3afpKaHa NOCTe/bULja HEITOBO/BHO YTHUE KaKO
Ha 30PaBCTBEHU CTATyC KMBOTHUHE TaKO U Ha EKOHOMCKE I'yOUTKE KOje ca coODOM
Hocu. Kao nmocnenuue R.S.-a jaBmajy ce eHIOMETPUTHCH, METPUTHUCH, MAaCTUTHCH,
Donecty axkpomnopgujyma, NpPOOYKeTak JyTeanHe (ase, CMawmeHa MIIEYHOCT,
u3nydewe rpiua 300r upeBep3UOUIHUX NMPOMEHA HAa TeHUTAJIHOM TPAKTYy,
IIPOAY’KEHH Cy CEPBUC Ilepuoj U MehytenundeHo pa3nodise, mosehaHu TPOIIKOBU
nevyewa. [1oCcTOjU HEKOMKO MPUCTYIA Tepanuju R.S.: MaHyelHa eKkcTpakiuja y3
JIOKQJIHU TPETMaH aHTUOMOTHLIMMA Ca UM De3 XOPMOHCKe Tepanuje, MaHyelHa
eKCTpaKuyja y3 apeHTepaHy alInKalxjy aHTUOMOTHKA Ca WK De3 XOPMOHCKe
Tepanuje U CUCTEMCKA WIH JIOKaJIHA TPUMEHa aHTUOMOTHKA Ca UK De3 XOPMOHCKe
tepanuje. OBaj pag uMa 3a Uk 1a Onvke peduHuLIe edeKkTe pasIuUUTUX HAUUHA
Tepanuje R.S. Ha penpoAyKTHBHE MapameTpe BUCOKO-MJIEYHHUX Tpiia XOJILITajH-
(¢pusujcke pace. [Ise rpyne kpasa (ykynHo 120 jenunku, cBaka rpymna no 60) ca
KIMHUYKAM CHUITOMHMMA pETEHLHje MOJABPIYHTE Cy CUCTEMCKOM (NMEHHULULUH U
pedTruodyp) U JIOKATHOM aHTUOMOTCKOM TPETMaHy (XJI0PTETpauUKINH 0DeTe),
IIpU 4eMy je Kof jemHe rpymne (n=60) cnpoBeleHa MaHye/Ha €KCTpaKLuja
nocrespuue, a Kop gpyre (n=60) je oHa m3octana. Kao pesynraT yCHemHOCTH
Tepanuje npahenu cy ogpeheHu napameTpH INIOGHOCTH ([y’KWHA CEPBUC TEPUOAa,
HHJIEKC OCeMemaBama KUBOTHHA Y OIefly, Opoj CTEOHMX KpaBa HaKOH IIPBOT
oceMjemaBarma Kao U YKyTaH 0poj CTEOHUX KpaBay 0de rpyre).

Y OKBHPY OBOT UCTpaXKMBama JOLUIH CMO JI0 3aK/by4Ka Jia Cy y IpyNH KpaBa Koje ce
MOJBPTHYTE TMpOLIELYpH MaHyelHe eKCTpakuuje I0CTe/bulle Y3 Pas3IuduT
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AHTUOMOTCKH TPETMaH ITOCTUTHYTH DOJBU pe3yITaTH IVIOGHOCTH Y OGHOCY Ha IPyIy
KpaBa KoJ] Koje IoCTe/bulla HUje MaHyenHo Bal)eHa. OBakBU pe3ysTaTH HaC HaBozie
Ha 3aK/byyak JJa Y CBAKOOGHEBHOM pafy Ha papmama Kpasa Tpeda MpakTUKOBATH
MaHYeJIHy eKCTpaKLUjy MOoCTe/brlle y CUTyalljaMa Kafia 3a TO MOCTOje afleKBaTHH
yCJI0BU (JOOPO OMIUTE 3[4PaBCTBEHO CTame NOPOJAW/bE, TMOLITOBAkE MPUHLMIA
acernce W aHTucence, dp3a excrpakuuja de3 ynorpede mpeTjepaHe cHie,
uth.). Takohe, pesynTaTy pasnUUUTHX aHTUOUOTCKUX TPETMaHa yKasyjy fa ce 0osbr
pe3yaTaTH OCTBAPYjy CHUCTEMCKOM NPHUMEHOM [-TaKTaMCKUX aHTUOWOTHKA Y
OJJHOCY Ha JIOKQJIHU TPETMaH TETPaLMKIUHAMA.

KipyuHe peuH: MaHye/lHa eKCTpaKUyja, IeHUITUHY, PENPOAYKTUBHY [TapaMeTpH,
peTeHnuja, TeTPalUKINHH, edanoCnopruHU

3axsanmnuna: OBaj paj je moppkaH cpencTsuma npojexta MUK 46002 xoju dunaHCcHpa
MuHMCTapCTBO MPOCBETE, HAYKE X TEXHOIOMIKOT pa3Boja Penybnuke Cpduje
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Summary

Retaining of placenta (RS) is one of the most common ailments in dairy cows and
itoccurs if placentais not removed in the period 0-24 hours after calving. Etiology
of this ailment is not completely confirmed but numerous factors are included,
infective and non-infective. Because of that this ailment is observed like
syndrome. Retained fetal membrane has negative effect on animals health and it
also causes economical loss. There are several approaches how to treat R.S:
manual extraction with local treatment with antibiotics with or without hormonal
therapy, manual extraction with parenteral treatment with antibiotics with or
without hormonal therapy and parenteral or local treatment of antibiotics with or
without hormonal therapy. This paper aims to closely define the effects of
different therapies R.S. to the reproductive parameters of the Holstein-Friesian
breed of high-milk animals. Two groups of cows (a total of 120 individuals, each
group of 60) with clinical RS were subregunated with systemic (penicillin and
ceftiofur) and local antibiotic treatment (chlortetracycline oblate), with one
group (n = 60) manually extracting the placenta, and in the other (n = 60) it was
absent. As a result of the success of the therapy, certain parameters of fertility
were monitored (length of service period, index of insemination number of
pregnant cows after the first insemination, as well as the total number of pregnant
cows in both groups). In regards of this study, we came to the conclusion thatin a
group of cows subjected to the procedure of manual placental extraction with
different antibiotic treatment, better results of fertility were achieved in relation
to the group of cows in which the placenta was not manually extracted. Such
results lead us to conclude that in the day-to-day work on cow farms, manual
placenta extraction should be practiced in situations where there are adequate
conditions (good general health condition of the mother, respect for the principles
of asepsis and antisepses, rapid extraction without the use of excessive force, etc.).
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Also, the results of various antibiotic treatments indicate that better results are
achieved by systemic administration of B-lactam antibiotics compared to local
tetracycline treatment.

Key words: manual extraction, penicillins, reproductive parameters, retention,
tetracyclines, cephalosporins

Acknowledgments: This work was supported by the project III 46002 funded by the Ministry of
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ITATOAHATOMCKE ITPOMEHE KOJ ITHEYMOHHJA TEJIAODH
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Kparak cagpikaj

OCHOBHM LIM/b OBOT MCTpa)kKMBama je Ja Ce youe MaToaHaTOMCKe IMPOMEHE Ha
IUly4uMa Tejafy Koje Cy yTwiyjle Kao IOCIefulle PEecUpaTOpPHUX 000Jbema.
PecniupaTopHu cucteM nomahux XUBOTHHbA 00yxBaTa YKMTAB HU3 OpraHa Koju
omoryhagajy dusuonouike mpoiece crajHe pasmeHe racoBa usmely opranusma u
crojpalike cpepuHe. McTpakuBame je CIIpOBENEHO Of jyHa OO okrodpa 2018.
roguHe, Ha ¢papmiu ,AHK Fberomeso” y BojsonrHy, Ha K0joj ce Hanasu 618 tenanu
CumeHnTaincke pace. Ha ocCHOBY nodujeHuX pesyaTaTa UCTpakuBamwa Ha hapmiu je
yKynHo odosseno 89,1% Ttenanu. bpoj obomenux Tenagu ca pecnupaToOpHUM
cumnromuma je 85,44%, nok je mpoLeHaT 000s/beuX Ca JUTECTUBHUM U OCTaIUM
cumnromuma 4,53%. Op yrunynux 10,19% Tenanu, HakoH ypaheHe odaykuuje u
nperjgefa pPecnMpaTOPpHUX OpraHa, youeHe Cy pasauyuTe MmaTomMopdosiolke
npomeHe. HaheHo je f1a je Haj3acTymbeHHja Mypy/IeHTHA THEYMOHU]ja, 3aTUM H3a
e (pudpHHO3HA, a HajMamke je UHTePCTULIMja/IHAa THEYMOHHja.

KipyuHe peun: natomopdosoryja, Tenas, THeyMOHHja, pECIUPAaTOPHU CUCTEM
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Abstract

The main goal of this study is to detect patho-anatomical changes in the feces of
calves that have died as a result of respiratory illness. The respiratory system of
domestic animals includes a range of organs that allow physiological processes of
constant gaseous exchange between the organism and the environment. The
research was conducted from June to October 2018, at the farm "AIK NjegoSevo"
in Vojvodina, where there are 618 calves of the Simental race. On the basis of the
obtained results of the research on the farm, 89.1% of calves were infected in total.
The number of diseased calves with respiratory symptoms is 85.44%, while the
percentage of patients with digestive and other symptoms is 4.53%. Of the killed
10.19% of calves, after autopsy and examination of the respiratory organs, various
pathomorphological changes were observed. It was found that the most frequent
is purulent pneumonia, followed by fibrinosis pneumonia, and the lowest is
interstitial pneumonia.

Keywords: pathomorphology, calves, pneumonia, respiratory system
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AJAIITAIIHJY KPABA Y PA3THYUTUM ®A3AMA JIAKTAILINJE

Josan Cranojesuh", Muonpar Pagunosuh’, Mapxko P. llunnosuh’, Bpanucnasa beaunh’

1 IIp Bet. men. JoBaH CtaHojeBuh, JOKTOpAHT, [lenapTMaH 3a BETEPUHAPCKY MEAULIUHY —

[Momonpuspenuu daxynret, Hosu Caxn, Cpduja

2 IIp cu. men. BeT., Muoppar Pagunosuh, , BaHp.npod., JlenapTMaH 3a BETEPUHAPCKY MESULIMHY —
[Tossonipuspenuu daxynter, Hosu Cagn, Cpduja

3 IIp cu.men.seT., Mapko P. Ilunnosuh, Banp.npo@., lenapTMaH 3a BeTepUHAPCKY MeIULIUHY —

[Tomwonpuspennu daxyntet, Hosu Can, Cpduja

4 Jlp cu.mep., bpanucnasa benuh, penosuu npodecop, lenapTMaH 3a BeTepUHAPCKY MESULIMHY —
[Momonpuspenuu daxynrtet, Hosu Can, Cpduja
* KopecnoneHTHH ayTop: jovan2912@email.com

Kparak cagpxaj

Ll oBor paza je OWo J1a Ce UCMUTAjy MeTadOIUYKKU MapaMeTpy Y KPBU KpaBa y
NIEpHOLY MOBUILEHe aMOUjeHTa/lHe TeMIIEpaType, Kao U MeTadonnyKa afanranyja
KpaBa Ha TOIJIOTHH CTpeC y pa3iIuyuTUM asama JaKkTauuje. Y omier je yKby4eHo
45 xpaBa Xo0nWTajH (PHU3HjCKE pace, y OPYroj JakTalWjH, jeOHAKe TeaecHe
KOHJIMLIMje ¥ JODpOr 34paBCTBEHOI CTama. KpaBe Cy NOAE/bEHE y TPH OIVIENHE
rpyne: 15 kpaBa Koje cy Ouie U3I0KeHe TOIUIOTHOM CTPeCy y CpeSUHH JIaKTaluje,
15 xpaBa Koje cy Ouse U3oKeHe TOTVIOTHOM CTPeCy Ha Mo4YeTky jakraudje u 15
KpaBa y TepMoOHeyTpajHoj 30HHU. OppeheHa je KOHUeHTpauuja: TIyKO3e,
xonecrepoina, Tpurnuuepuga, HE®A, BXb, ykynHUX MpoTerHa, aidyMuHa, ypee,
Kanuujyma, docdopa, marnesujyma, ACT, AJIT, I'TT, JIOX. Y rpynu Kpasa
W3JI0KEHUX TOTVIOTHOM CTpeCy y IpBOj (pa3u akTauuje jauo ce nopact: bXb, ACT,
AJIT n JIOX, HOK je KO KpaBa y CpeJWHM JIaKTallhje AOLUIO0 O TopacTa:
xonecrepona, ykynHux nporevHa u ITT. Hajseha opcrynawma y pasnvuuTUM
(hazama naxTauyje nokasyje BpeAHOCT IIyKO3€ U TPUITIMLEPU/IA, KOjU Cy 3Ha4ajHO
HWDKM KOJI KpaBa M3JI0KEHUX TOTVIOTHOM CTpeCy y IIPBoj a3y IakTaluje y OGHOCY
Ha CpefvHy JaKkTauyje. Jaspa ce ¥ 3HayajaH naz aadyMuHa ajlk CaMo KOJ| KpaBa y
paHoj naxkTauujy. Kaga ce yrnopene nokasare/bd MUHEPAJIHOT cTaTyca npumehyje
Ce 3HayajaH Maj KOHUEeHTpauuje Kaauujyma u docdopa KoL KpaBa HU3N0KEHUX
TOIUIOTHOM CTPECY Y OJHOCY Ha TEDMOHEYTpa/IHy 30HY, IPH ueMy (asa JaKTauuje
HeMa 3HauajHu yTuuaj. [JodujeHu pesynaTaTd MOKasyjy Ia IMOCTOjU 3HadajHa
pasnuka y mMeTadoilnykoj afamnTalldjd KpaBa Ha TOIUIOTHHU CTPeEC Ha MOYeTKYy
JaKTaluje Uy CPeIMHU TaKTaluje.

KspyuHe peun: TonnoTHU cTpec, KpaBe, METAaDOIWYKY TapaMeTpH, MeTadoanudKa
ajanrauuja.
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Abstract

The aim of this paper was to examine metabolic parameters in cow blood during
the period of elevated ambient temperature, as well as the metabolic adaptation of
cows to heat stress at different stages of lactation. The tour includes 45 Holstein-
Friesian cows, which are in the second lactation, equal physical fitness and good
health. Cows were divided into three experimental groups: 15 cows exposed to
heat stress in the middle of lactation, 15 cows exposed to heat stress at the
beginning of lactation and 15 cows in the thermoneutral zone. The concentration
of glucose, cholesterol, triglyceride, NEFA, BHB, total proteins, albumin, urea,
calcium, phosphorus, magnesium, AST, ALT, GGT and LDH is determined. In the
group of cows exposed to thermal stress in the first phase of lactation, there was an
increase: BHB, AST, ALT and LDH, while in cows in the middle of lactation there
was an increase: cholesterol, total proteins and GGT. The greatest deviations in
the different stages of lactation show the value of glucose and triglycerides, which
are significantly lower in cows exposed to thermal stress in the first lactation
phase compared to the middle of lactation. There is a significant drop in albumin
but only in cows in early lactation. When the indicators of mineral status are
compared, there is a noticeable decrease in the concentration of Ca and P in cows
exposed to heat stress relative to the thermonuclear zone, where the lactation
phase has no significant effect. The results obtained show that there is a
significant difference in the metabolic adaptation of cows to heat stress at the
beginning of lactation and in the middle of lactation.

Keywords: Heat stress, cows, metabolic parameters, metabolic adaptation
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Kratak sadrzaj

Zdravstveni status stada zavisi od velikog broja ¢inilaca, kao $to su su tehnologija
drzanja, nege, ishrane, organizacija, stepen obucenosti kadrova kao i sistematsko
sprovodenje mera zdravstvene zaStite. Danas smo svedoci da veliki broj oboljenja
bakterijske, virusne etiologije kao i pojedine parazitoze mogu ozbiljno ugroziti
proizvodnju svinja u intenzivnom uzgoju. Ove bolesti moguce je primenom
profilaktickih i terapeutskih mera, kao i poja¢anim nadzorom stru¢nih sluzbi drzati
pod kontrolom. U intenzivnom uzgoju svinja, vise je validnih parametara kojima se
moze iskazati uspeSnost odnosno profitabilnost proizvodnje, kao Sto su: broj
zivorodene ili odlucene prasadi, dnevni prirast, duzina trajanja tova, broj
neproduktivnih dana plotkinja i sl. Danas je uobicajeno proizvodnju svinja na
komercijalnim farmama prezentovati brojem odgajene prasadi odnosno
isporucenih tovljenika po krmaci u toku kalendarske godine. Taj proizvodni
parametar znacajno se razlikuje izmedu zemalja sa viSe ili manje razvijenom
proizvodnnjom svinja.. Da bismo mogli da radimo na unapredenju proizvodnje
svinja na farmivazno je da obezbedimo dobro zdravlje plotkinja i prasadi prvih dana
po prasenju..U ovom preglednom radu dat je sazetak naSih viSegodi$njih
istrazivanja koja su se odnosila na reSavanje zdravstvenih, problema na farmama
svinja industrijskog tipa. Fleksibilnom saradnjom vlasnika farmi sa stru¢nim
sluzbama, uz poStovanje i sprovodenje stru¢nih znanja, te primenom niza
biotehnickih mera i stavljanjem akcenta na preveniranje bolesti u cilju promocije
dobrog zdravlja svinja, moguce je unaprediti dobrobit svinja i samu proizvodnju
Kljucne reci: svinje, zdravlje, uzgojne bolesti, komercijalne farme

Zahvalnica: Ovaj rad je deo projekta TR 31071, kojeg finansira Ministartvo prosvete, nauke i
tehnoloskog razvoja Republike Srbije.
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Abstract

The health status of the herd depends on a large number of factors, such as the
technology of keeping, nursing, nutrition, organization, the level of training of
personnel and the systematic implementation of health care measures Nowadays
we are witnessing that a large number of bacterial and viral etiology as well as
certain parasitosis diseases can seriously endanger the production of pigs in
intensive breeding. These diseases are possible controled by using prophylactic and
therapeutic measures, towards enhanced supervision of professional services. In
the intensive breeding of pigs, there are more valid parameters that can
demonstrate the success or profitability of production, such as: number of live-born
piglets, number of weaned pigs, average daily, duration of fattening, number of non
productive days of sows, etc. Today, the usual production of pigs on commercial
farms is presented by the number of piglets raised or delivered by sows during the
calendar year. This production parameter varies considerably between countries
with more or less developed production pigs. In order to be able to work on
improving the production of pigs on the farm, it is important to ensure good health
of the sows and piglets in the first days after farowing. In this transparent work, an
abstract of our many years of research related to solving health problems, of an
industrial-type pigs farms. Flexible cooperation between the owners of farms with
professional services, respecting and carrying out expert knowledge, and applying a
series of biotechnical measures and putting emphasis on the prevention of diseases
in order to promote good health of pigs, it is possible to improve the welfare of pigs
and farm production.

Keywords: pigs, health, breeding diseases, commercial farms
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Kparak cagpxaj

[Iura ToxcuH-npoaykyjyhe Escherichia coli (STEC) cy XpaHOM TPEHOCUBY Y3POYHULIU
odosbemwa, Koja Ce MOTY KpeTaTH y OICery o aCHMMITOMAaTCKuX HHdeKkuuja 1o
nHbekuuja ¢ paTaTHUM HCXOLOM IOMYT XEMOPAarMyHOI KOJIUTHCA U XEMOJIUTHYKO
ypemuyHor cuHgpoma. Kop cBuwa cojeBu STEC noBome ce y Be3y C eIeMCKUM
odomewmeM Tmpacagu. ImaBHu (Qaxtopu Bupynenuuje STEC, a yjemsHO U
KapaKTepUCTHKa KOja UX pas3irKyje oJf OCTalUX rpyna nujapejareHux E. coli, cy mura
TOKCHHU. OCUM IIWTa TOKCHHA, [I0jeJUHU COjeBU MOTY I10OCjefOBaTH U IPYTH BaXKaH
(haxTop BUpy/NEeHIMje — UHTUMUH, TUMe uynHehu nocedbHy noarpymy STEC koje ce
Ha3WBajy eHTepoxemoparuuse E. coli (EHEC). Mmax u nmopen 3Havaja OBUX COjeBa Kao
y3pOo4yHHKa 0DO0/beHa JbYOU W JKUBOTHHA NOJALlM O HHUXOBOj NMpEBAJEHLHjH Ha
€MUEMHUOJIOIIKOM OAPYYjy Cpduje cy OCKyoHH.

LIwp oBOra MCTpakMBama OHO je fa ce NMpUMjeHOM KkoHBeHIMoHanHOr PCR meTona
poxaxe npucycrtso STEC kox cBuma Ha nofpyyjy Bojsonune.

[NojenuHayHM y30puu deneca dUiu Cy y3eTH of 44 jefUHKe CBUX KaTEropuja CBUmbaA.
Excrpakunja DNK u3 y3opaka cronuue ypaheHa je mNpuUMjeHOM KOMepLUjamHOT
GeneMATRIX Stool DNA Purification Kita (EURx, Ilosscka), a cBu y3opuu
TeCTUPaHU Cy IPUMjeHOM KOHBeHLMOoHanHor PCR MeToa 3a pucycTBO reHa 3a mura
TOKCHH Stx1 1 Stx2, Kao ¥ eae reHa 3a MHTUMHUH. [IpUCyCTBO reHa 3a TOKCHH yTBpheHo je
y 23 y30pKa, uume je npeasnieHurja STEC y MCIUTHBAHOj OMyIaluju U3HOCKa 52,27
%, a CBYW y30puM OWIM Cy MO3UTUBHHU CaMo Ha stxZ2 reH. Hapame, kon 15 y3opaka
MO3UTUBHUX Ha StxZ reH yTBphHEHo je ¥ MPUCYCTBO ede reHa Te je npesaneHnuja EHEC
nsHocuna 34,09 %. PesynTtaTy oBOr UCTpakMBama MPeNCTaBsbajy IPBU MOJIEKYIapHU
Hana3 STECkon cBuma 'y Cpduju.

Ob3upom Ha Beoma BHUcoky npeBaneHuujy STEC yTepheHy kon cBUwma y OBOM
WCTPaKMBamy, HEONXO/IHA Cy Jlajba UCTPaXKUBamwa Y LIWJby YTBphUBama yyiore CBU®ba
kxao pesepBoapa STEC naroreHux 3a spyze.

Kspyune pujeun: STEC, EHEC, ceume, PCR, Cpduja

213



24. TOOWIIBE CABJETOBAKE JOKTOPA BETEPUHAPCKE MEIWIIUHE PEITYBJIUKE CPIICKE (BOCHA U XEPLIETOBUHA) - 2019
24rd Annual Counselling of Doctors of Veterinary Medicine of Republic of Srpska (Bosnia and Hercegovina) - 2019

MOLECULAR CONFIRMATION OF THE PRESENCE OF STEC
IN SWINE IN VOJVODINA, SERBIA

Vuk Vracar!*, Gordana Kozoderovi¢?, Tamas Siili®, Aleksandar Potkonjak?,
Ognjen Stevancevic®, Vesna Lalosevic¢®

1 PhD, Vuk Vracar, Assistant, Department of Veterinary Medicine,
Faculty of Agriculture, University of Novi Sad, Novi Sad, Serbia
2 PhD, Gordana Kozoderovi¢, Associate Professor, Faculty of Education in Sombor,
University of Novi Sad, Sombor, Serbia
3 PhD, Tamas Siili, Deputy R&D Scientific Director,
Prophyl Animal Health Ltd., Mohdacs, Hungary
4 PhD, Aleksandar Potkonjak, Associate Professor, Department of Veterinary Medicine,
Faculty of Agriculture, University of Novi Sad, Novi Sad, Serbia
5 PhD, Ognjen Stevancevi¢, Assistant Professor, Department of Veterinary Medicine,
Faculty of Agriculture, University of Novi Sad, Novi Sad, Serbia
6 PhD, Vesna Lalosevi¢, Full Professor, Department of Veterinary Medicine,
Faculty of Agriculture, University of Novi Sad, Novi Sad, Serbia
* Corresponding author: vuk.vracar@polj.uns.ac.rs

Abstract

Shiga toxin-producing Escherichia coli (STEC) are foodborne pathogens that cause
diseases ranging from asimptomatic infections to infections with fatal outcome
such as hemorrhagic colitis and hemolytic uremic syndrome. In pigs STEC strains
are associated with edema disease of piglets. The main virulence factors of STEC,
and also the characteristic that distinguishes them from other groups of
diarrheagenic E. coli, are shiga toxins. In addition to the toxins, some strains may
possess another important virulence factor - intimin, thereby forming a specific
subgroup of STEC called enterohemoragic E. coli (EHEC). Despite the importance
of these strains as agents of human and animal diseases, data on their prevalence
inthe epidemiological area of Serbia are scarce.

The aim of this study was to prove the presence of STEC in pigs in the area of
Vojvodinausing conventional PCR method.

Individual fecal samples were taken from 44 individuals of all categories of pigs.
DNA extraction from the stool samples was done using a commercial
GeneMATRIX Stool DNA Purification Kit (EURx, Poland), and all samples were
tested for the presence of the genes for shiga toxins stx1 and stxZ and the intimin
gene eae using conventional PCR method. The presence of the toxin genes was
found in 23 samples, thus the prevalence of STEC in the examined population was
52.27%, and all samples were only positive for the stxZ gene. Furthermore, in the
15 samples positive for stxZ gene the presence of eae gene was found so the
prevalence of EHEC was 34.09%. The results of this study represent the first
molecular finding of STEC in pigsin Serbia.

Considering the very high prevalence of STEC found in pigs in this study, further
research is needed to determine the role of pigs as a reservoir of STEC pathogenic
for humans.

Keywords: STEC, EHEC, swine, PCR, Serbia
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Kparak cagpixaj

[lepunaprajHy NepuoOA M NoOYeTak JaKTaluje, KapaKTEpHULIe BEJIUKH Opoj
uH(pIaMaTOPHUX INpoleca KOju A0JATHO onerepehyjy kpaBe y TpaH3MOLMOHOM
nepuony. IlojayaHa JMmosnusa y MacHOM TKHUBY [OBOAM [0 mnosehama
KoHlleHTpauuje HE®A y mnmasmu, AOK MOKpeTame aKyTHOT WHAIaMaTOPHOT
0JroBopa JOBOAW O nosehama KOHLEHTpaLHje INIYKO3e, a NMOTOM Clefu
XUNOIIMKEMHUja.  3ama/b€HCKe  Ipouece  KapakTepuile  ociodahame
npouH(IaMaTOPHUX LWTOKMHA (¢akTop Hekpose Tymopa- o (TNF-a),
uHTepneykuHa-1 (IL-1), unrepneykuna-6 (IL-6) u untepdepon- (IFN-vy). TNF-a
CMamyje NPOU3BOABY IVNIyKO3€ Yy jeTpH, MOACTHYYyhH yjefHO ecTepuduUKaunujy
MaCHUX KHUCEIMHa Yy OOnMKy Tpurauuepupa. Ilosehana KkoHUEHTpauuja
npouHGIaMaTOPHUX UUTOKMHA MO’KE y 3Ha4ajHOj MEPH [la YTUYE HA METaDOTHUKO
npecTpojaBame y PaHOj JIaKTaluWju, TMOoTeHuupajyhu HacTaHak MeTabomu4yKor
cTpeca Y JUIUJHE MOOWIM3auHje U KeroreHese. LIMTOKMHU yTH4y Ha IpoLec
IUnoModWIu3anuje MyTeM CMamema aleThTa OOHOCHO HapyllaBameM
OCET/bBUBOCTH NepUdepHUX TKUBA Ha UHCY/IUH, Ka0 U JUPEKTHOM CTUMYJIaLHjoOM
npolueca 1unosnuse. MHTeH3uBHa JIMIIOMOOUIN3aLMja UMa 3a [TOC/IeAULly HaCTaHaK
KeTo3e U MacHe jeTpe Kogj KpaBa. LJUTOKkMHA MOIy UMaTH AUpeKTaH edekar Ha
MeTabonu3aM jeTpe rae nokpehy CHHTe3y NMO3UTHBHHUX NPOTEMHA akyTHe (ase
(xanTornoduHa, CEpyM aMWIOMAa-A W LiepyJOIUIa3MHHA) LITO MOXE Ja HUMa
Hemno)ke/baH edeKkaT Ha ocTaje MeTadoIWuKe YJIOore jeTpe y MepHUrapTaaiHOM
nepuogy.

KipyuHe pujeun: kpase, HH(IaMalyja, KeTo3a, NepunapTalHy Nepruo.

3axBanHuna: OBaj pap je pesynrar npojexrta TP31062, MuHHCTapcTBa NpPOCBETE, HayKe H
TexHoJIoIKOor pa3Boja P. Cpbuje
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INFLAMMATORY RESPONSE AND KETOSIS IN DAIRY COWS
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Abstract

Peripartal period and the beginning of lactation, characterized by a large number
of inflammatory processes that additionally persist cows in the transitional
period. Increased lipolysis in the fat tissue leads to an increase in the NEFA plasma
concentration, while initiation of an acute inflammatory response leads to an
increase in glucose levels, followed by hypoglycaemia. Inflammatory processes
are characterized by the release of proinflammatory cytokine tumor necrosis
factor o (TNF-a), interleukin-1 (IL-1), interleukin-6 (IL-6) and interferon-y (IFN-
v). TNF-a reduces the production of glucose in the liver, stimulating the
esterification of fatty acids in the form of triglycerides. Increased concentrations
of proinflammatory cytokines can significantly affect metabolic retention in early
lactation, potentiating the onset of metabolic stress and lipid mobilization and
ketogenesis. Cytokines affect the lipomobilization process by reducing appetite,
or by disturbing the sensitivity of peripheral tissues to insulin, as well as direct
stimulation of the lipolysis process. Intensive lipomobilization results in the
formation of ketosis and fatty liver in cows. Cytokines may have a direct effect on
the liver metabolism that triggers the synthesis of positive acute phase proteins
(haptoglobin, serum amyloid-A and ceruloplasmin) which may have an adverse
effect on other metabolic liver functions in the peripartal period.

Key words: cow, inflammation, ketosis, periparturient period.
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Kratak sadrzaj

Biosigurnost predstavlja skup mera i njihovu implementaciju u cilju spre¢avanja
unoS$enja infektivnih uzro¢nika u zapat, kao i sprecavanje njegovog daljeg Sirenja
medu Zivotinjama. Glavni princip biosigurnosti je preventiva. Prednosti
biosigurnosti su brojne pre svega poboljsana ekonomic¢nost farme i plasiranje na
trziSte robe Zeljenog kvaliteta. Pod karantinom se podrazumeva prostorija ili skup
prostorija u kojma se drze Zivotinje, seme za ve$tacko osemenjavanje iz uvoza (u
uslovima potpune izolacije), u cilju provere i zvani¢nog utvrdivanja zdravstvenog
stanja zivotinja. Karantinski objekat za prijem Zivotinja iz uvoza, priprema se
najmanje 14 dana pre njihovog prispec¢a u karantin, i traje minimum 30 dana.
Prilikom uvoza Zivotinje mora postojati dokumentacija o poreklu i zdravstvenom
stanju zivotinje. Klinicka i labaratorijska ispitivanja se sprovode na osnovu
epizootioloske situacije zemlje iz koje Zivotinja potiCe. Za vreme boravka Zivotinja
u karantinu svakodnevno se vrsi opsti klinicki pregled Zivotinja gde se mere
parametri trijasa, a kod svake sumnje na pojavu zarazne bolesti uzima se materijal
za labaratorijsku dijagnostiku. Potrebno je testirati svaku Zivotinju posebno 2-3
nedelje po dolasku u karantin. Potrebno je izvrSiti i testiranje pre programa
vakcinacije. Ukoliko se sumnja na postojanje odredene bolesti koja ima duzi
inkubacioni period, trajanje karantina mora biti u skladu sa trajanjem najduzeg
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inkubacionog perioda za oboljenje na koje se sumnja. Takode, treba voditi racuna
da ukoliko se uzimaju uzorci za labaratorijsku dijagnostiku, mora se sacekati
potvrda o negativnom rezultatu. Ukoliko se vrsi program vakcinacije neophodno
je sacekati period formiranja kompletnog imuniteta, a treba uzeti u obzir i period
potreban za revakcinaciju, ukoliko ga proizvodac preporucuje. Prisustvo bolesnih
Zivotinja Cesto nije vidljivo, naroc¢ito u pocetnoj fazi infekcije, pa je preventiva
glavna mera koja garantuje plasiranje dobrog proizvoda na trziste.

Klju¢ne reci: Biosigurnost, karantin, preventivne mere
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Abstract

Biosecurity is set of measures in order to prevent the entire of infectious
pathogens into the farm, as well as to prevent its further spread among animals.
The main principle of biosecurity is prevention. The advantages of biosecurity are
numerous, improved farm economy and placement on the market of best-quality
goods. Quarantine refers to a room or a set of rooms in which animals are kept,
seeds for artificial insemination from import (in conditions of complete isolation),
in order to check and officially establish the animal health status .The quarantine
facility is being prepared for import of animals from animals at least 14 days
before their arrival in quarantine, and lasts for at least 30 days. At the time of
import, the animal must have documentation of the origin and animal health
status. Clinical and laboratory tests are conducted on the basis of the
epizootiological situation of the country from which the animal originates.
During the quarantine period, animals are subjected to a general clinical
examination where the parameters of the triassic are measured, and for any doubt
the infectious disease material is taken for laboratory diagnostic material. It is
necessary to test every animal, especially 2-3 weeks after arrival in quarantine. It
is necessary to carry out testing before the vaccination program. If there is a
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suspicion of a particular disease with a longer incubation period, the duration of
quarantine must be in line with the longest incubation period for the suspected
disease. It should also be taken into account that if samples are taken for
laboratory diagnostics, a confirmation of the negative result must be anticipated.
If the vaccination program is to be carried out, it is necessary to wait for the period
of formation of complete immunity, and the period required for revaccination
should be considered, if the manufacturer recommends it. The presence of sick
animals is often not visible, especially in the initial phase of the infection, so
prevention is the main measure that guarantees the placement of good products
on the market

Keywords: Biosecurity, quarantine, preventive measures
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Kratak sadrzaj

U Bosni i Hercegovini, Crnoj Gori, kao i ve¢ini zemalja Balkana vuna predstavlja
veliki ekoloski problem. Nakon strize ovaca, farmeri obi¢no ostavljaju vunu na
mjestima strize Sto predstavlja teSko razgradiv otpad organskog porijekla.
Otkupna cijena takve, netretirane vune je veoma mala kao i njen kvalitet.
Istrazivanjem smo pokusali skrenuti paznju na kvalitet vunskih vlakana pojedinih
dijelova tijela, sa jednog drugog aspekta, $to je u konacnici veoma bitno u
tekstilnoj industriji i selekciji vune u daljoj preradi. Kutikulu ¢ine orozale celije,
ljuspice, koje se nalaze na povrsini runskih vlakana. Jedna od znacajnih uloga
kutikule je zaStitna. Naime, kutikula $titi vunsko vlakno od razli¢itih vanjskih
inzulta, bilo mehanickih, fizicko-hemijskih (kao S$to je isparavanje amonijaka u
loSe odrzavanim nastambama i sl.), koji mogu oStetiti runo, te ga na taj nacin
uciniti manje kvalitetnim. Na istrazivanim uzorcima runskih vlakana ustanovili
smo izvjesne razlike u polozaju i obliku orozalih ljuspica, zavisno od dijela tijela
odakle su uzorkovane. Tako npr. na sapima roznate ljuspice nalijezu jedna preko
druge u kontinuitetu. Nepravilnog su oblika i podsje¢aju na crepove krova. Obi¢no
je takav izgled kutikule vezan za gruba vunska vlakna.Nasuprot takvom izgledu
kutikule, na uzorcima uzetih sa sapi i dubske i pivske pramenke, za ocekivati je
bilo da na korijenu repa imamo jo$ grublju strukturu u rasporedu roznatih
ljuspica. Medutim, mikroskopskom analizom uzoraka uzetih sa korijena repa,
ustanovili smo da su ljuspice znatno manjih dimenzija, finije grade u odnosu na
raspored i izgled roznih ljuspica sapi. U radu smo komparirali izgled, raspored
ljuspica kutikule $to je veoma vazno u procjeni kvaliteta vune, te njenoj daljoj
upotrebikao sirovine.

Klju¢ne rijec¢i: dubska ovca, pivska pramenka, industrija, vunsko vlakno,
kutikula

221



24. TOOWIIBE CABJETOBAKE JOKTOPA BETEPUHAPCKE MEIWIIUHE PEITYBJIUKE CPIICKE (BOCHA U XEPLIETOBUHA) - 2019
24rd Annual Counselling of Doctors of Veterinary Medicine of Republic of Srpska (Bosnia and Hercegovina) - 2019

MICROSCOPIC REVIEW OF WOOL FIBERS OF PRAMENKA FOR
THE QUALITY REDUCTION OF RAW WOOL

Nadzida Mlaco', AmelavKaticai, Velija Katica®, Almira Softi¢’,
Vedad Saki¢?, Jasmin Katica’

1 Veterinary Faculty University of Sarajevo, Deapartment of Anatomy, Histology and Embriology,
Zmaja od Bosne 90, 71000 Sarajevo, Bosnia and Herzegovina
2Veterinary Faculty, University of Sarajevo, Department of Animal Science,
Zmaja od Bosne 90, 71000 Sarajevo, Bosnia and Herzegovina
3Veterinary Facuty, University of Sarajevo, Department of Food and Nutrition of Domestic Animals,
Zmaja od Bosne 90, 7100 Sarajevo, Bosnia and Herzegovina
*Corresponding author: nadzida.mlaco@yahoo.com

Abstract

In Bosnia and Herzegovina, Montenegro, as well as most of the Balkan countries,
wool is a major environmental problem. After shearing the sheep, farmers usually
leave wool at the places of the shear, which represents a hardly degradable waste
of organic origin. The purchase price of such, not treated wool, is very small, so as
its quality. With this research; we have tried to draw attention to the quality of the
wool fibers of certain parts of the body, from another aspect, which in the end is
very important in the textile industry and the selection of wool in further
processing. The cuticle consists of hardened cells, flakes, which are located on the
surface of wool fibers. One of the important roles of the cuticle is protective.
Namely, the cuticle protects the wool fiber from various external effects, whether
mechanical, physical-chemical (such as evaporation of ammonia in shelters with
poor conditions, etc.), which can damage the fleece and thus make it less quality.
On the investigated samples of the fleece fibers, we established certain differences
in the position and shape of the hardened flakes, depending on the part of the
body from which they were sampled. For example, on the sapi, they stick across
each other in continuity. They are irregular in shape and they resemble roof tiles.
Usually, such alook of cuticle is attached to hard wool fibers. In contrast to such a
look of cuticle, on samples taken from sapi and dubska and pivska pramenka, it
was expected that on the root of the tail there is a rougher structure in the
hardened flake distribution. However, by microscopic analysis of the samples
taken from the root of the tail, we found that the flakes were significantly smaller
in size, of a finer structure compared to the layout and appearance of the hardened
flakes from sapi. In this work, we compared the appearance, layout of the flakes of
cuticle, which is very important in the evaluation of the quality of the wool, and for
its further use as araw material.

Key words: dubska sheep, pivska pramenka, industry, wool fiber, cuticle
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Kratak sadrzaj

Papilomatoza predstavlja pojavu papiloma ili bradavicastih tvorevina na kozi
velikih prezivara. . Uzro¢nik papilomatoze je DNK virus iz grupe Papova-virusa.
Veli¢ina ovog virusa je oko 40 do 50 nm. Sastoji se od 42 kapsomere. Za uzgajanje
ovog virusa koriste se diplopoidne celije konjunktiva govedeg fetusa, cCelije koze
govedeg embriona i Celije embriona hrcka i misa. Takode, virus moze da se
adaptira na pile¢i embrion. Po svojim karakteristikama virus je lako prilagodljiv
na fizikalne i hemijske uticaje. Ne gubi svoju patogenost na 56°C. Na temperaturi
od -70°C njegova svojstva se ne menjaju ni posle deset meseci. Pokazuje
rezistenciju na etar. Osetljiv je na UVzracenje. Virus pripada grupi Papova-virusa
sa viSe imunskih tipova. Infekcija je moguc¢a samo na povrsinski oste¢enu kozu i
sluzokozu. Prenosenje je moguce direktnimdodirom papiloma, odnosno virusa sa
oste¢cenom kozom kao i indirektno prenoSenjem virusa sa obolele na prijemcivu
zivotinju putem inficiranih instrumenata (tetoviranje, markiranje, kastracija i
tuberkulinizacija). Virus se sa papiloma prepucijumaili glans penisa retko prenosi
na sluzokozu vagine. Prelezana bolest ostavlja imunitet. Kozne izrasline kod
goveda su benigni tumori. Promene koje nastaju su benigne prirode i
samoogranicavajuce. Razlikovanje pojedinacnih tipova virusa bazirano je na
histoloSkim promenama i DNK indentifikaciji kao i primenama drugih
molekularnih tehnika. Kod goveda identifikovano je Sest tipova govedeg virusa
papiloma (BPV-1, BPV-2 , BPV-5, su uzroc¢nici bovinog fibropapiloma I BPV-3,
BPV-4iBPV-6uzrocnici pravog epitelnog papiloma). Govedi tipovi pokazuju neke
sklonosti prema jednom ili viSe karakteristicnih mesta. Papilomatozne promene
mogu da se pojave kod BPV-1 tipa kao fibropapilomi na kozi vimena i
fibropapilom na penisu. Kod BPV-1iBPV-2 tip fibropapiloma koZe promene su na
celu, vratuiledima. Kao obi¢ne koZzne bradavice pojavljuju se u obliku karfiola oko
anusa i genitalnih organa i abdominalnom delu koze. BPV-2 tip povezan je i sa
karcinomom beSike kod goveda. BPV-3 tip takode izaziva nastajanje koznih
papiloma BPV-4 tip prouzrokuje papilome esofagusa, esofagealnog Zleba,
sluzokoze predzeludaca i tankog creva, s moguéno$¢u da preraste u maligni,
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narocito kod Zzivotinja koje se hrane papratima. Tip BPV-4 se javlja u prednjim
partijama probavnog sistema. Tip BPV-5 prouzrokuje fibropapilome veli¢ine zrna
pirin¢a na kozi vimena. Tip BPV-5 se u stvari javlja kao prouzrokova¢ koznih
bradavica. Tip BPV-6 prouzrokuje nastajanjeepitelnih papiloma nalik na paprat
koji se javlja na kozi vimena i sisama goveda. Ostali papilomi kod goveda se nalaze
regionalno i mogu da imaju poseban antigenski identitet (oralni papilomi,
uglavnom kod odraslih goveda sa velikom rasprostranjeno$¢u u nekim zemljama
cak i do 16 posto slucajeva). BPV-4 tip najcesce prouzrokuje papilome larinksa
kod junadi. Papiloma virus je ustanovljen u roznatim ¢elijama karcinoma ociju
goveda Cilj opvoig rada je prikaz klini¢kih skluc¢ajeva paplimatoze kod krava u
ekstenzivnom uzgoju.

Kljucne reci: paplimatoza, krava, ekstenzivni uzgoj
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Lazar Kosov¢evi¢™*

1 Lazar Kosovcevi¢, student 5th years, Faculty of Veterinary Medicine, University of Belgrade,
Mentor: Dr. Jovan Bojkovski Professor Full,
Faculty of Veterinary Medicine, University of Belgrade
* Correspondent author: Lazar Kosovcevi¢: lakikvet@gmail.com

Summary

Papilomatosis is the appearance of papillomas or warty creams on the skin of large
ruminants. The papilomatosis pathogen is a DNA virus from the group of Papova-
viruses. The size of this virus is about 40 to 50 nm. It consists of 42 caps. To
cultivate this virus, the diplopoid cells of the bovine fetus conjunctiva, the bovine
embryo skin and hamster and mouse embryo cells are used. Also, the virus can be
adapted to the chicken embryo. In its characteristics, the virus is easily adaptable
to physical and chemical influences. Does not lose its pathogenicity at 56°C. At
temperatures of -70°C, its properties do not change even after ten months. It
shows resistance to ether. It's sensitive to UV irritation. The virus belongs to the
group of Papova-virus with multiple immune types. Infection is possible only on
surface-damaged skin and mucous membranes. Transfer is possible direct by
touching papillomas, or viruses with damaged skin, as well as by indirectly
transmitting viruses from infected animals to infectable animals through infected
instruments (tattooing, marking, castration and tuberculinisation). The virus is
rarely transmitted from the papillae of the prepuce or glans of the penis to the
mucous membrane of the vagina. The disease in question leaves immunity. Cereal
growth in cattle is benign tumors. Changes that arise are benign and self-limiting.
The distinction of individual types of virus is based on histological changes and
DNA identification as well as the application of other molecular techniques. In
cattle, six types of bovine papilloma virus have been identified (BPV-1, BPV-2,
BPV-5, bovine fibropapiloma and BPV-3, BPV-4 and BPV-6 causative agents of
true epithelial papillomas). Beef types show some tendencies toward one or more
characteristic sites. Papilomatous changes may occur in BPV-1 type such as
fibropapilli on the skin of the udder and fibropapil on the penis. In BPV-1 and
BPV-2, the type of fibropapiloma of the skin changes at the forehead, neck and
back. As ordinary skin warts they appear in the form of carfiol around the anus
and genital organs and abdominal part of the skin. BPV-2 type is also associated
with bovine carcinoma in cattle. BPV-3 type also causes the formation of skin
papillomas BPV-4 type causes papillomas of the esophagus, esophageal groin,

225



24. TOOWIIBE CABJETOBAKE JOKTOPA BETEPUHAPCKE MEIWIIUHE PEITYBJIUKE CPIICKE (BOCHA U XEPLIETOBUHA) - 2019
24rd Annual Counselling of Doctors of Veterinary Medicine of Republic of Srpska (Bosnia and Hercegovina) - 2019

mucous membrane of the ferrets and small intestines, with the possibility of
becoming malignant, especially in animals feeding on ferns. Type BPV-4 occurs in
the anterior parts of the digestive system. Type BPV-5 causes fibropapiloma rice
grain size on the skin of the udder. Type BPV-5 actually occurs as a causative
factor in skin nipples. The BPV-6 type causes the formation of the papilloma-like
papilloma that occurs on the skin of the udder and the bovine seeds. Other papillas
in cattle are regionally located and may have specialantigenic identity (oral
papillomas, mainly in adult bovine animals with high prevalence in some
countries, up to 16 percent of cases). BPV-4 type most commonly causes larynx
papillomas in cattle. Papiloma virus is found in pink cells of carcinoma of the
cattle The aim of this paper is to show clinical sketches of paplimatosis in cows in
extensive breeding.

Keywords: pailomatosis, cow, extensive breeding

226



24. TOOWIIBE CABJETOBAKE JOKTOPA BETEPUHAPCKE MEIWIIUHE PEITYBJIUKE CPIICKE (BOCHA U XEPLIETOBUHA) - 2019
24rd Annual Counselling of Doctors of Veterinary Medicine of Republic of Srpska (Bosnia and Hercegovina) - 2019

IIpenaBame Mo MO3UBY

AHAJIU3A HAITHOHAJIHOT ITPOTPAMA 3A KOHTPOJIY
PE3UCTEHIINJE BAKTEPHJA HA AHTHBUOTHKE
3A IIEPHUOM 2019-2021

Tartjana Jlabyc'*, Maja Augpujamesuh’, Jenuua Ysenan’, Bragumup Paketuh’

1 Tatjana Jlabyc, IBM, np cuiu.BeT.Me[., CIiell.BeT.Mell.emu3., YIIpaBa 3a BeTepUHY,
MuHuCTapCTBO NO/BONPUBPEE, IIyMapCTBa U Bogonpuspene, beorpan, Penydnuka Cpduja
2 Maja Anppujamesuh, [IBM, Yripasa 3a BeTepHHy,

MuHuCTapCTBO N0/BONIPUBPEIE, IIyMapCTBa U Bogonpuspene, beorpas, Penydnnka Cpduja
3 Jenuua Y3enau, IBM, cren.seT.men.enu3., YIpasa 3a BETEPHHY,
MuHuCTapCTBO NO/BONPUBPEIE, IIyMapCTBa U Bogonpuspene, beorpas, Penydnuka Cpduja
4 Bnapumup Paketuh, op cuu.BeT.mMeq., YIpasa 3a BeTEpUHY,
MuHHCTapCTBO NO/BONIPUBPENE, ITYMapCTBa U Bogonpuspene, beorpan, Pemydnuka Cpduja
* KopecnogenTHu ayTop: tatjana.labus@minpolj.gov.rs

Kparax cagpixaj

Otkpuhe aHTMOMOTHMKA M HHUXOBa yCNElIHAa U IIMPOKA NMPHUMEHA O3HaywIa je
npekpeTHHULly y dopdu ca Daxrepujama M nodyngwia Hapy fAa he MH@EKTHBHE
bonectn dUTH KMcKkopeweHe. MehyTum, ydp3o je mocTano jacHo ma cy DakTepuje
criocobHe Ja pa3BHWjy Pas3lUYUTE MeXaHW3Me OADpaHe U MOCTaHy OTHOPHE
(pesucTeHTHe) Ha [ejCTBO aHTUOMOTHKA, Kafa JIEKOBU ryde CrIOCOOHOCT Ja youjy
MHMKpPOOpraHM3Me WIM Clipeye BHUXOB pacT M pasMHOXKaBawe. PesucreHuuja
DakTepuja Ha aHTHOMOTHKE HHUje HOB (PeHOMEH, MehyTHHUM, MOL CEIEeKTHUBHUM
IIPUTHCKOM 300T NTpeBeuKe ynorpede aHTHOMOTHKA, PE3UCTEHTHH KIIOHOBH OUBajy
(haBOpU30BaHM U HACTaHaK U LIMPEHE PE3UCTeHLHje Ce BUUIeCTPYKOo ydp3asa.
AHTHOMOTHUIIM KOjU CE KOPUCTE 3a JIeYehe U MpeBeHUUjy DakTepHjckux nHpeKLIHja
KOJI )KUBOTHIbA NPUINAJajy UCTUM I'pylamMa Kao U OHHU KOjU Ce KOPUCTE 3a JIeYerme
JBYy[IY, 3aTO U KOJI ’KUBOTHHA MOTy OUTH MPUCYTHE DaKTepHje PE3UCTEHTHE Ha UCTe
nexose. TaxkBe Daxrepuje ce MOIy LIMPUTH XpaHOM, BOAOM M KOHTAaKTOM U
M3a3uBaTH HHMEKLWje KO Jby I KOjU HUCY y3UMaJIh aHTUOUOTHK. Pe3ucrenuyja je
rinodanHu npodnem. OHa He MO3Haje reorpacke HU OHMOJIOIIKE TpaHHULIE U
MpencTaB/ba 3HAYajHy MpeThy jaBHOM 31apaeiby. CuTyaldja ce moropiiaBa ca
[I0jaBOM HOBUX MYJITHPE3UCTEHTHUX COjeBa DakTepuja (pe3UCTEHTHUX
HWCTOBPEMEHO Ha TPW WM BHIlIe rpyna aHTHOMOTHKA). TakBe dakTepuje MOTy
[IOCTaTH OTIIOPHE U Ha CBE JOCTYyIHE aHTUOMOTHKE U IIpETe Jja Hac BpaTe y ,Ipe-
aHTUOMOTCKY €py KaJa TpaHCIUIaHTAalHje OpraHa, XemMoTepanuja MaJIUTHUX
DoslecTy, UHTEH3UBHA HETA U IpyTe CaBpEMEHE MeHULIMHCKE NpoLefype He ou duie
moryhe. HauvoHanHu mporpam 3a KOHTPOIY pe3ucTeHluje dakTepuja Ha
antubuoTuke (y massem Tekcty: IIporpam) ca AKIMOHMM TJIAaHOM IPeACTaB/ba
MOAPUIKY WCHYHaBawky IPYLITBEeHe Opure 3a 3gpaBibe U 0de3dehemwy ycimoBa y
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KOjUMa JbyIU U KUBOTHEE MOTY Ja Oyny 30paBU U YMHH OCHOBY 3a JJOHOLIEHE
oylyka O akuujama 3a yHanpehemwe 3opaB/ba U KBalUTeTa JKUBOTA JbyAH U
KUBOTUHA. [Iporpam onpehyje nubese, mIaH akTUBHOCTH U NMOCTyNKe koju he ce
cipoBoguTH Y Penybdnunum Cpduju kako O ce 3ayCTaBUIO IIUPEHe pe3sucTeHuje
DaxTepuja Ha aHTUOUOTHKE Y MEJULIUHU U BeTepruHHU. Onuitu nubesu [Tporpama cy
CMameme yrnorpede aHTUOMOTHKA M CMameme PEe3UCTeHLHje DdakTepuje Ha
aHTUOMOTHKE.

KibyuHe peun: pesucTreHlvja dakTepuja, aHTUOMOTHLIM, TPOTPam
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Abstract

The discovery of antibiotics and their successful and widespread use marked a
turning point in the fight against bacteria and inspired hope that communicable
diseases would be eradicated. It soon became clear, however, that bacteria were
able to develop various defence mechanisms and become resistant to the effects of
antibiotics, in which case the drugs lose their ability to kill microbes or prevent
their growth and reproduction. Antibiotic resistance is not a new phenomenon,
however, under selective pressure due to the excessive use of antibiotics, resistant
clones are favoured, which accelerates the emergence and spread of resistance.
Antibiotics used for treating and preventing bacterial infections in animals belong
to the same groups as those used for the treatment of humans, so bacteria
resistant to the same antibiotics may also be present in animals. Such bacteria can
be spread by means of food, water and contact and cause infections in people who
have not been taking an antibiotic. Resistance is a global problem. It knows no
geographical or biological boundaries and poses a significant threat to public
health. The situation is aggravated through the emergence of new multidrug-
resistant strains of bacteria (simultaneously resistant to 3 or more groups of
antibiotics). Such bacteria can become resistant to all available antibiotics and
threaten to take us back to the "pre-antibiotic era", when organ transplants,
chemotherapy in cancer treatment, intensive care and other state-of-the-art
medical procedures were not possible. The National Antibiotic Resistance Control
Programme (hereinafter: The Programme) with Action plan represents supportin
fulfilling the social care for health and providing the conditions for the people and
animals to be healthy and constitutes the basis for decision-making on actions to
improve the health and quality of life of the humans and animals. The Programme
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lays down the objectives, the activities and procedures to be carried out in Serbia
in order to stop the spread of antibiotic resistance, in human and veterinary
medicine. The general objective of the Programme is to reduce use of antibiotics
and reduction of antibiotic resistance.

Keywords: bacterial resistance, antibiotics, program
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Kparak cagpxaj

30paBibe KUBOTHUIA U JODPOOUT KUBOTHIbA 3aBHUCE O] HOCTYMHOCTH, e(UKAaCHOCTH U
NpaBUIHE ynoTpede KBaJUTETHUX BETEPHHAPCKO-MENUIIMHCKUX NPOU3BOJIA,
YK/bydyjyhu aHTUMUKpPOOHa cpencTBa. YXUBOTHHE W JbYAHU Cy YECTO MH(UUUPAHU
UCTUM IaTOTeHHMa, TPETHpPaHU WUCTUM WIM CIUYHUM IPYIHUM aHTUOMOTULIUMA.
Cx0oHO TOME, OHU UMajy Y3ajaMHU yTHILIaj Ha IPODJIeM aHTUMHUKDPOOHE PE3UCTEHLIH]e.
AHTUOMOTHLM Cy CHUHTETHUYKE WJIM NPUPOAHE CYINCTaHIle KOje Ce KOPUCTE 3a
YHUILITaBake WK CIpeYaBame pacrta daktepuja. AHTUMHUKpOOHa pe3ucteHnyja (AMP)
NOYMKE KaZla MUKPOOPTaHM3MH KOjU y3POKYjy HMH(EKUUjy WIH je Ne0 HOpMaJlHe
MUKpOQIOpe MPeXUBETH HU3I0’KEHOCT JIeKy Koju DM MX yOHWO MM 3ayCTaBHO HUXOB
pact. OBo omoryhaBa cejeklUHjy Pe3UCTEHTHUX COjeBa WM TeHa OTIIOPHOCTH Ha
OpraHusam koju um omoryhasajy a mpexuBe U310KEHOCT ofpeh)eHOM aHTUDUOTHULY
VI [Ja TIpeHecy reHe OTIIOPHOCTH Ha IPyTe CojeBe.

Cspxa oBe cTynuje dwia je Ja ce yTBpOU LIHPEHhe aHTUMUKPOOHE pe3nuCTeHLje KoL
JKUBOTHIA KOje NMPOU3BOJE XpaHy y ckinagy ca Ilposepdenom Opmykom Komwucuje
Esponcke Yuuje 2013/652 o npahemwy U NpHjaB/bUBamy aHTUMUKPOOHE PE3UCTEHLIUjE
KOJ] 300HOTCKHX ¥ KOMEH3aIHUX DaKkTepHja. Y30pLH Cy caKyIUbaHH U3 KJIaHHLIA, Y30pLH
(hexanuja U3 ra3fUHCTaBa 3@ Y3roj )KUBHUHE WM Y30PLU Meca Ha Maso. 3a cClipoBoheme
CTyIMje TIPUKYTI/bEHO je yKymHo 248 y3opaka. TecTupanu cMmo y3opke 3a Salmonella
spp., Campylobacter jejuni u UunukaTop komeHcanHe Escherichia coli (E. coli). Y3opuu
Cy JOCTaB/bEeHH y 1aDopaTopHjy Ha UcIiuTHBame. Kopuctunu cmo meroge npema ISO u
EURLAR (DTU DK). YkynHo je u3gBojeHo 107 usonara 3a ogpehuBame aHTUMUKPOOHE
pesuctenuuje, 15 3a Salmonella spp., 1 3a Campylobacter jejuni u 91 3a UHOUKATOP
KoMeHcanHe Escherichia coli (E. coli). 3a UCIUTHBaKke aHTUMUKPOOHE OCET/BUBOCTH
DaxTepuja KopumheHa je MeToJa MHUKpoounyuuje OyjoHa M KOMepPLUjalTHO
npunpemsbeHe mode y ckinany ca Ommykom 2013/652. Y 46,73% yrtBphena je
AHTUMUKPODHA OCjeT/bMBOCT HA aHTUMUKPOOHA CPeACTBa, Off kojux jey 7,48% uzonara
yTBpheHa aHTUMHUKPOOHa pe3uCcTeHlHja Ha 1 aHTUMUKPOOHO CpencTso, y 6,54% Ha 2
aHTUMHUKpPOOHA cpencTBa, ay 39,25% yTBpheHa je aHTUMHUKPOOHA pe3ucTeHIhja Ha
BUILEe JHjekoBa. pemoMm. Hajseha npeBaneHuuja Salmonella spp. OTKPUAU CMO
OTIOPHOCT Ha aMNOULUWIWH, UUNPOGQIOKCAaUWH U TeTpauukiauH. lIto ce THue
Hunukarop xomeHcanue Escherichia coli (E. coli) Hajsehe pe3ucTeHIUje, HAILITH CMO
npemMa aMIULUINHY, UUNPO@IOKCALUHY, TETPALUKIUHY, TPUMETOIPHUMY,
cyndaMeToKCcasoy U XJ10paM@peHHUKOIy.

KspyuHe peun: AHTUMHUKPOOHA pe3ucTeHnuja, AMP, MHINKAaTOPCKH MUKPOOPraHU3MH

3axBanHuna: CpepacraBa 3a UCIHTHBama y OBOM HCTpakuBamwy cy Ao [Iporpama kopuirhema
CpencTaBa 3a BeTEPMHApCKO jaBHO 3apasike, Koju je Bmama Penydnuke CjeBepHe Maxenonuje
ycBojuna 2018. ronuHe.
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Abstract

Animal health and animal welfare depends on the availability, effectiveness and
proper use of quality veterinary medicinal products, including antimicrobials.
Animals and human beings are often infected by the same pathogens, treated with
the same or similar group antibiotics. Consequently, they have mutual influence
on the problem related to the antimicrobial resistance. Antibiotics agents are
synthetic or natural substances used to destroy or prevent the growth of bacteria.
Antimicrobial resistance (AMR) begins when microorganisms which cause
infection or it is a part of normal microflora survive exposure to a medicine that
would kill them or stop their growth. This allows selection of resistant strains or
organism acquired resistance genes that allows them to survive exposure to a
particular antibiotic or to transfer resistance genes to other strains.

The purpose of the study was to determine the spread of antimicrobial resistance in
food-producing animals according to Commission Implementing Decision
2013/652/EU on the monitoring and reporting of antimicrobial resistance in
zoonotic and commensal bacteria. Samples were collected at the slaughterhouse,
fecal samples from poultry laying farms or retail meat samples. A total number of
248 samples was collected for conducting of the study. We tested samples for
Salmonella spp., Campylobacter jejuni and Indicator commensal Escherichia coli (E.
coli). Samples were submitted to laboratory for testing. We used methods according
to ISO and EURL AR (DTU DK). In total 107 isolates were submitted for
determination of antimicrobial resistance, 15 for Salmonella spp., 1 for
Campylobacter jejuni and 91 for Indicator commensal Escherichia coli (E. coli). The
broth microdilution method and commercial prepared plates in accordance with
the Decision 2013/652 were used to test the antimicrobial susceptibility of bacteria.
In 46,73% was determined antimicrobial sensitivity to antimicrobials, of which in
7,48% of isolates we determined antimicrobial resistance to 1 antimicrobial, in
6,54% to 2 antimicrobials and in 39,25% we determined multi-drug antimicrobial
resistance respectively. Highest prevalence of Salmonella spp. resistance we found
against Ampicillin, Ciprofloxacin and Tetracycline. Regarding to indicator
commensal Escherichia coli (E. coli) highest resistance, we found toward Ampicillin,
Ciprofloxacin, Tetracycline, Trimethoprim, Sulfamethoxazole and
Chloramphenicol respectively.

Keywords: Antimicrobial resistance, AMR, indicator microorganisms.
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Kratak sadrzaj

Antimikrobni lekovi se koriste za le¢enje brojnih infekcija kod kokosaka, a pre
svega infektivnih bolesti digestivnog i respiratornog sistema. Neracionalna
primena ovih lekova moze imati za posledicu ne samo pojavu nezeljenih efekata
kod tretiranh Zivotinja, vec¢ isti, odnosno njihove rezidue, mogu (zbog
deponovanja u tkiva) delovati Stetno i na ljude potencijalne konzumente mesa
tretiranih zivotinja.

Pored postovanja karence u cilju smanjenja koli¢ine rezidua na nivo koji
omogucuje konzumiranje mesa tretiranih Zivotinja, oduvek se vodila rasprava, da
li se i u kom stepenu koli¢ina rezidua nekog leka dodatno smanji u tkivima
(namirnicama) nakon termicke obrade ili pak zamrzavanja.

Uglavnom je (narocito medu narodom) vladalo miSljenje da se pre svega
termickom obradom rezidue antimikrobnih lekova u potpunosti unistavaju ili
kako se to zargonski kaze ,temperatura unistava sve“.

Medutim, istine radi nije ba$ tako. Cinjenica je da se koli¢ina rezidua smanjuje
nakon termicke obrade, ali u kom procentu, zavisi od nacina termicke obrade
(kuvanje, pecenje ili mikrotalasna pec), temperature i naravno duzine izlaganja
namirnice odredenoj temperaturi.

Pored toga, ispitivanjem je utvrdeno da se koli¢ina rezidua antimikrobnih lekova
smanjuje i nakon zamrzavanja namirnica.

Na kraju treba reci da se i sami antimikrobni lekovi razlikuju u osetljivosti prema
visokim, odnosno niskim temperaturama.

Imajucdi sve ovo u vidu, u ovom radu c¢e biti prikazan stepen smanjenja koli¢ine
rezidua pojedinih antimikrobnih lekova posle izlaganja namirnica razli¢itim
nacinima termicke obrade, odnosno zamrzavanja istih.

Klju¢ne reci: visoka temperatura, zamrzavanje, antimikrobni lekovi, rezidue,
meso, kokoske
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THE INLUENCE OF TEMPERATURE ON THE RESIDUES OF
ANTIMIKROBIAL DRUGS IN CHICKEN MEET
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Indira Mujezinovi¢’, Ivan Bo$njak’, Dejana Cupi¢ Miladinovi¢'
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Abstract

Antimicrobial drugs are used to treat numerous infections in chickens, and
especially infectious diseases of digestive and respiratory system. Non-rational
use of these drugs may result in not only the appearance of adverse effects in
treated animals, but the same, or their residues, (due to their storage in tissues)
can also affect people potentially consumers of meat of treated animals.

In addition to respecting the withdrawal period in order to reduce the amount of
residue to the level that allows the consumption of meat of treated animals, a
debate has always been conducted, whether and to what extent the amount of
residues of a drug is further reduced in tissues (foods) after thermal treatment or
freezing.

It was mainly (especially among people) that the opinion was that the thermal
treatment of the residue of antimicrobial drugs was completely destroyed or, as
thejargon says, "the temperature destroys everything."

However, the truth is not so. The fact is that the amount of residue decreases after
thermal treatment, but in which percentage, it depends on the method of thermal
treatment (cooking, roasting or microwave oven), temperature and of course the
length of the food exposure at a certain temperature.

In the end it should be said that the antimicrobials themselves differ in the
sensitivity to high or low temperatures.

Bearing all this in mind, this paper will show the degree of reduction in the amount
of residues of certain antimicrobial drugs after exposure foods to various ways of
thermal treatment or freezing them.

Keywords: high temperature, freezing, antimicrobial drugs, residues, meat,
chicken
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Kparak cagpxaj:

Ynorpeba aHTHOMOTHKA NOHENABHO je NpefcTaB/bajla HEMHUHOBHOCT aHUMallHe
IIPOM3BOAKE KOja je Tpedaso Ja 3af0BO/BM CaBPEMEHE E€KOHOMCKE NPHUHLHUIIE.
HbuxoBa mpuMeHa y LWbYy Tepamnudje, KOHTpoJie U NpeBeHIHje WH(PEKTUBHUX
odo/bema, a KOHTPAaBEP3HO M IIPUMEHA Yy CyNTEpaNMjCKUM [03aMa Kao
CTUMyJIaTOpa WIM NpOMOTepa pacTa, AoBena je p[o riodasHor mpodiema
aHTUMUKpPOOHe pe3sucteHuyje. [lojaBa pe3UCTEHTHUX DaKTepHja KOJ KUBOTHHA
TOBesa je 10 JUPEKTHOT WX MHAWPEKTHOT NPEHOLIeha PE3UCTEHTHUX MAaTOIeHUX
cojeBa dakTepHja Ha JbyZie, ajli U XOPU30HTAHOI [TPEHOLIEHA F'eHa Pe3UCTeHLHje
DakTepHja TOPEeKIOM Of XKUBOTHHA Yy TaToreHe dakTepuje jbyau. Jasbe, mojaBa
PE3UCTEHTHUX COjeBa DaKkTepHja KOJl ’KUBOTHbA UMAJa je 3a mociaenuny nosehamwe
Opoja uHdexuuja Kog /byau, anyd U HeeUKAaCHOCT aHTUMHUKDPOOHE Tepanuje Koz
JByOU U KUBOTHMWA. [IpeMa mexnapalyju Koja je JOHeTa Ha 71. reHepaiHoj
CKyNIUTHHHU YjenweHux Hauuja 2016. roguHe, cBe Op)kaBe Tpeba Ia pasBHjy
HallMOHAJIHY aKLWOHU IJIaH O aHTUMHUKPOOHO] pe3uCTEHLUjH, KOjU Tpeda na ce
3aCHHMBA HA paHHUje YCBOjeHUM TnodasHOM TiaHy CBeTCKke 3IpaBCTBEHE
opranusauyje (C30, 2015), axkuvoHom IutaHy OpraHusaunuje 3a XpaHy U
nossonpuspeny Yjenumwenux Hauuja (PAO, 2016) wu crparernju Csercke
opraHu3auuje 3a 3gpasibe xkuBoTuma (OWE, 2016). Y crpareruju Komutera 3a
BeTeprUHapcke jekose EBporicke areHuuje 3a nexkose (LIBMIT EMA, 2016) ce
UCTUYE 3HAYaj MPUMeHe aHTHMHUKPOOHUX CYTCTaHLH y MeTa(uIakTHUYHe CBpXe,
yTBphHBame JUCTe aHTUMUKPOOHUX CYTCTAHLH, aqd U U3pafia HAIMOHAHUX U
pervuoHaIHUX CMEPHHIIA TPUMeHe OAroBapajyhux aHTUMUKPOOHUX CYTICTAaHIIU KOT,
Haj3HauajHUjUX UHEKTUBHUX OOECTH KUBOTUHA. CXOOHO HaBeIEeHOM, OOHOCHO
nojanuma O I0jaBU U PALIMPEHOCTH aHTHUMHUKPOOHE PE3UCTEHLHje, Kao U
pH3MLIMMa 110 31paBJbe JbyIU Y )KUBOTHURA, y Penydnuuu Cpduju je ycBojena Ypenda
0 HallnoHaaHOM Mporpamy 3a KOHTPOJTy pe3ucTeHllje dakreprja Ha aHTUDUOTHKE
3a mepuop 2019-2021. OBaj mporpam ognpehyje nubeBe, TIaH aKTUBHOCTH H
MOCTYTKe Koje Tpeda CTPOBOJUTH Kako OU ce 3ayCTaBUIIO IIUPEHe aHTUMUKPODHE
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pesucTeHuyje y 00/1acTH MEOULMHCKE W BeTepUHApCKe JAenaTHOCTH. Jlame, y
mporpamy Ce UCTHYE U 3HaYaj efyKaliije 30paBCTBEHUX pPafHUKa Koja du Tpedano
na oMoryhu mogusame HMUBOAa CBECTH M 3Hama O palMOHAlIHOj ynoTpedu
aHTUOMOTHKA, NPEBACXOJHO II0/IM3amke HHBOA 3Hawa O 3Hayajy Mpodiema
pe3ucreHuyje bakTepyja Ha aHTUOUOTHUKE HA JOJUIUIOMCKOM U MOCTIUTIOMCKOM
HUBOy. Enykauuja mnekapa, cromaronora, ¢apmaneyta U BeTepuHapa o
NPUHLWINIMMA pallMOHaIHE yrnoTpedbe aHTHOMOTHKA Tpedasno du ma ce cripoBOnU
KOHTHUHYUPAHO.

KipyuHe pHjeuyn: aHTUMUKPOOHA pe3UCTeHIWja, Haf30p, foMahe )KUBOTHIbE, Ty TU

3axBanHuna: OBaj pas je feo uctpakuBawa Ha npojekty TP31062 koju je duHaHCHpaH Off CTpaHe
MununcrapcTBa npocsete U Hayke Penydnuke Cpouje
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ANTIMICROBIAL RESISTANCE SURVEILLANCE IN FUNCTION
OF PUBLIC HEALTH CONSERVATION

Dragica Stojanovic'*, Zorana Kovacevic’

1dr, Dragica Stojanovic, Full professor, University of Novi Sad, Faculty of Agriculture,
Department of veterinary medicine, Novi Sad, Republic of Serbia
2 dr, Zorana Kovacevic, Assistant professor, University of Novi Sad, Faculty of Agriculture,
Department of veterinary medicine, Novi Sad, Republic of Serbia
* Correspondent author: dragicas@polj.edu.rs

Abstract:

The use of antibiotics until recently has represented the inevitability of animal
production that was supposed to meet contemporary economic principles. Their
application for the purpose of therapy, control and prevention of infectious
diseases, and controversially application in sub-therapeutic doses as stimulators
or growth promoters, has led to a global problem of antimicrobial resistance. The
occurrence of resistant bacteria in animals has led to the direct or indirect
transmission of resistant pathogenic strains of bacteria to humans, as well as the
horizontal transmission of genes of resistance of bacteria originating from
animals to pathogenic bacteria of humans. Furthermore, the occurrence of
resistant strains of bacteria in animals resulted in an increase in the number of
infections in humans, but also the ineffectiveness of antimicrobial therapy in
humans and animals. According to a declaration made at the 71" General
Assembly of the United Nations in 2016, all countries should develop a national
action plan on antimicrobial resistance, which should be based on the previously
adopted global plan of the World Health Organization (WHO, 2015), the action
plan of the Organization for Food and Agriculture of the United Nations (FAO,
2016) and the strategy of the World Organization for Animal Health (OIE, 2016).
The strategy of the Committee for Veterinary Medicines of the European
Medicines Agency (CVMP EMA, 2016) highlights the importance of the use of
antimicrobial substances for metaphysical purposes, the establishment of a list of
antimicrobial substances, and the development of national and regional
guidelines for the use of appropriate antimicrobial substances in the most
important infectious animal diseases. In accordance with the above, ie the data on
the occurrence and spread of antimicrobial resistance, as well as the risks to
human and animal health, the Decree on the National Program for the Control of
Antibiotic Resistance of Bacteria for the period 2019-2021 was adopted in the
Republic of Serbia. This program sets out the objectives, the action plan and the
procedures to be followed to stop the spread of antimicrobial resistance in the
field of medical and veterinary activities. Among other things, the program also a
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emphasizes the importance of educating health workers that should enable
raising the level of awareness and knowledge on the rational use of antibiotics,
primarily raising the level of knowledge about the significance of the problem of
bacterial resistance to antibiotics at the undergraduate and postgraduate level.
The education of doctors, dentists, pharmacists and veterinarians about the
principles of rational use of antibiotics should be carried out continuously.

Key words: antimicrobial resistance, surveillance, domestic animals, humans

Acknowledgments: This work is part of the research on the project TR31062 financed by the
Ministry of Education and Science of the Republic of Serbi
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Kratak sadrzaj

Antimikrobni lekovi pretstavljaju veoma znacajno orude, koje se koristi za lecenje
ikontrolu bakterijskih infekcija kod peradi. Prilikom primene ovih lekova, doktori
veterinarske medicine imaju veliku odgovornost, jer se mesoijaja Zivine koriste za
ishranu ljudi. U skladu sa tim, stalno se mora voditi racuna o racionalnoj primeni
antimikrobnih lekova, a to podrazumeva, da se (pored izbora optimalnog leka,
dozeiduzine tretmana), isti primenjuju u pravo vreme, na pravi nacin i samo onda
kada suneophodni, tj, kada je uzro¢nik infekcije bakterija.

Da bi se sve navedeno moglo isposStovati, tj. pravilno primeniti neki antimikrobni
lek, neophodno je da doktori veterinarske medicine stalno imaju na umu i dobro
poznaju odnos izmedu bakterija (uzroc¢nika infekcije), antimikrobnih lekova i
same jedinke, kaoiljudi, potencijalnih konzumenata mesaijaja tretiranih jedinki.
Zato nam je cilj da u ovom radu iznesemo najvaznije anatomsko-fizioloske
karakteristike kokoSaka, koje direktno uti¢u, odnosno mogu uticati na
farmakokinetiku leka, a pre svega na apsorpciju i raspodelu leka u organizmu, a
zatim podatke o mnacinu primene, efikasnosti, odnosno terapijskim
karakteristikama antimikrobnih lekova, koji se naj¢esce koriste kod peradi.
Klju¢ne reci: antimikrobni lekovi, perad, racionalna primena, efikasnost,
terapijska primena, ljudi
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Abstract

Antimicrobial drugs are very important tools, used to treat and control bacterial
infections in poultry. When administering these drugs, doctors of veterinary
medicine have great responsibility because the meat and poultry eggs are used for
human consumption. Accordingly, care must be taken to the rational use of
antimicrobial drugs, which means that (in addition to choosing the optimal drug,
dose and length of treatment), they are applied at the right time, in the right way
and only when necessary, ie, when the cause is bacteria.

In order for all of these to be respected, i.e. it is necessary that veterinary medicine
practitioners always keep in mind and know the relationship between bacteria
(the cause of infection), antimicrobial drugs and the individual, as well as people,
potential consumers of meat and eggs of treated animals.

That is why our goal is to present in this paper the most important anatomical and
physiological characteristics of chickens that directly affect or can influence the
pharmacokinetics of the drug, primarily on the absorption and distribution of the
drugin the organism, and then the data on the manner of administration, efficacy
and therapeutic characteristics antimicrobial drugs, which are most commonly
used in poultry.

Keywords: antimicrobial drugs, poultry, rational use, efficiency, therapeutic
application
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Kratak sadrzaj

Danas se u klini¢koj praksi humane i veterinarske medicine Kkoristi veliki broj
antimikrobnih lekova. Isto tako intenzivno se radi na pronalasku i sintezi novih
lekova, sa Sirim antimikrobnim spektrom, ja¢im (baktericidnim) delovanjem,
odnosno lekova koji imaju $to manje nezeljenih efekata.

Iako ovi lekovi, bez sumnje imaju veliki znacaj u zastiti ljudi i Zivotinja od brojnih
infektivnih bolesti, nazalost treba ista¢i da se prilicno neracionalno Kkoriste.
Zapravo nekontrolisana ili neracionalna primena antimikrobnih lekova je
dugogodis$nji problem, kako u humanoj, tako i u veterinarskoj medicini. I pored
stalnog ukazivanja na sve nedostatke i Stete ovakve primene lekova, ona i dalje u
klinickoj praksi postoji.

Primena antimikrobnih lekova u veterinarskoj medicini je vezana za ¢itav niz
rizika, koji ukljucuju brojne nezeljene i toksi¢ne efekte ovih lekova, kao $to su:
direktno toksi¢no delovanje, razvoj rezistencije, uticaj na normalnu mikrofloru ili
poremecaj metabolicke funkcije mikropopulacije u digestivnom traktu prezivara,
nezeljene interakcije sa drugim lekovima, oStecenje ili nekroza tkiva na
injekcionom mestu, rezidue u namirnicama namenjenim za ishranu ljudi,
supresija imunog sistema, odnosno odbrambenih mehanizama organizma, te
oStecenje fetalnih ili neonatalnih tkiva.

Svi oni na direktan ili indirektan nacin, u manjem ili ve¢em stepenu mogu da
umanje bezbednost primene ovih lekova. U tom smislu, posebno se po vaznosti
mogu izdvojiti direktna toksi¢nost, razvoj rezistencije i promena mikroflore.

U ovom radu bi¢e prikazani nezeljeni i toksi¢ni efekti pojedinih grupa
antimikrobnih lekova, kao $to su: aminoglikozidi, tetraciklini, amfenikoli,
makrolidi, linkozamidi, fluorohinolioni, sulfonamidi, polimiksini i jonoforni
antimikrobnilekovi.

Kljuéne reci: antimikrobni lekovi, nezeljeni i toksi¢ni efekti, bezbednost,
humanaiveterinarska medicina
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Abstract

Today, in the clinical practice of human and veterinary medicine, a large number
of antimicrobial drugs are used. Itis also intensively concerned with the invention
and synthesis of new drugs, with wider anti-microbial spectrum, stronger
(bactericidal) activity, or drugs that have as little side effects as possible.

Although these medicines undoubtedly have great significance in protecting
humans and animals from a number of infectious diseases, unfortunately they
should be said to be rather irrational. In fact, uncontrolled or irrational use of
antimicrobial drugs is a long-standing problem, both in human and veterinary
medicine. Despite the constant indication of all the disadvantages and damages of
such druguse, it still exists in clinical practice

The use of antimicrobial drugs in veterinary medicine is related to a number of
risks, which include numerous unwanted and toxic effects of these drugs, such as:
direct toxicity, development of resistance, impact on a normal microflora, or
disruption of the metabolic function of micropopulation in the digestive tract of
ruminant, undesirable interactions with other drugs, damage or necrosis of the
tissue at the injection site, residues in foods intended for human consumption,
suppression of the immune system, or defensive mechanisms of the organism, and
damage to the fetal or neonatal tissues.

All of them in a direct or indirect manner, to a lesser or greater degree, may reduce
the safety of the use of these drugs. In this respect, direct toxicity, development of
resistance and changes in microflora can be singled out in particular.

In this paper unwanted and toxic effects of certain groups of antimicrobial drugs,
such as aminoglycosides, tetracyclines, amphenicols, macrolides, lincosamides,
fluoroquinolones, sulphonamides, polymyxins and ionophore antimicrobial
drugswill be presented.

Key words: antimicrobial drugs, unwanted and toxic effects, safety, human and
veterinary medicine
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Kparak cagpxaj

[TpoHana3ak aHTUMHUKPOOHHUX JIEKOBA CBPCTaBa Ce€ y [ECET HajBehux nopyxsara
’pyncKor poga XX Beka. Ha TeMy Jsieuewa MH(MEKLUja UHTEPECOBAKE 3a 04adUp
aZleKBaTHUX aKTUBHUX CYICTaHLM 3a CIPOBOhemE Tepanuje He jemasa O]l OBOT
VCTOPHjCKOT NOYEeTKa, a HaXXalIoCT, BP0 OP30 HaKOH yBohewa HOBHUX INpenapara
ONMKCHBAaHA je W PE3UCTEHIHja NpemMa HCTUM. 3ampaBo, HHTEPECOBamlE 3a
Ca3HakMMa M pacnpocTpameHowhy pesucTeHTHUX OakTepHja je mosehaHo
yBOhEWEM CHCTEMA jENHOT 3[paB/ba U OPraHU30BAaHOT HA/30pa Ha OCET/BUBOCT U
Ppe3UuCTeHLHjy TpeMa aHTUMUMHUKPOOHUM JIeKOBUMA. AleKBaTHA IPUMEHa Jieuerha
¥ 0/1adupa TeKoBa y TepalHtjyu MOYHbe 0JI TYMauemha aHTUOuorpama.

AnTHOMOTPaM mpencTaBba NPO(UI aHTUMHUKPOOHE OCET/BUBOCTH onpeheHor
u3ojiaTa, Ha OCHOBY KOra Ce€ y CBAaKOM II0je[UHAYHOM CJy4ajy, BpIUM H3D0Op
aHTHOMOTHKA 3a Tepanupame. M300op anTndMoTHKA 3a opehenn nsonar Hajueurhe je
IpHKa3aH y CTaHJapAWMa 3a aHTUMHUKPOOHY Tepandjy. Hajnosnaruju crangapu
MPOUCTUYY U3 BETUKUX KoMHUTeTa Kao wto cy EBporncku (EUCAST) nunu AMepuuku
(CLSI) a mocroje ¥ Apyrd, HaUMOHAAHU CTaHAapAu oppeheHux Ogpkasa (HIp.
®panuycka win Benwka bpuranuja). Ha ocHoBy pesynrata Beher Opoja
WCTpPaKMBama 107a3u Ce N0 TOra KOjU aHTUOMOTHLHU Ce Yy NAaTOM CIydajy MOTY
IIPOLIEHUTH Kao IOBO/bAH a KOjU Kao HENOBO/baH M3D0p Ha OCHOBY H30JaTa U
NIaTOJIOLIKOT MaTepHjaJia OCTaB/bEHOT HA aHAJIU3Y.

Hajuewhe rpemke npu emMnupHjckom Jedewmy HH@eEKUUja Hajuemhe exe y
IPUMEHHU HeaIeKBaTHOT JieKa KOjU He Jieslyje Ha Y3pOuHUKa HHDeKLHje UK enyje
He3anososbaBajyhe. M3 oBor passora je NOTpedHO CKPEHYTH NMaKiby Ha aleKBaTHO
TyMayewe aHTUdHorpama.

KipyuHe pHjedn: Tepanuja, JeK, aHTUOUOTHUK

3axBanHuna: drHaHCcHpawme OBOr paja omorhuo je mpojexar MuHHCTapCcTBa IPOCBETE, HAyKe U
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Abstract

The finding of antimicrobials is ranked among the ten greatest achievements of
the human race of the 20th century. Since historical beginning, the interest in
selecting adequate active substances for the implementation of infection therapy
and unfortunately, very soon after the introduction of new principles, the
resistance to them was described. In fact, the interest in the knowledge and the
prevalence of resistant bacteria has been increased by the introduction of a One-
Health system and the organized monitoring of susceptibility and resistance of
bacteria toward antimicrobial drugs. Adequate application of treatment and
selection of drugs in therapy begins with the interpretation of antibiotibigram.
Antibiogram is the profile of the antimicrobial sensitivity of a particular isolate,
based on in each individual case, antibiotic therapy is chosen. The selection of
antibiotic for particular isolate is most often shown in the standards for
antimicrobial therapy. The most well-known standards come from large
committees such as European (EUCAST) or American (CLSI), and there are other,
national standards of certain countries (e.g. France or Great Britain). Based on the
results of a large number of studies, it comes to what antibiotics can be
administered in the given case and which are an unfavorable choice based on
isolates and pathological material submitted for analysis.

The most common mistakes in the empirical treatment of infections are most
often found in the use of an inadequate drug that does not act on the cause of the
infection or its action is unsatisfactory. For this reason, it is necessary to pay
attention to the adequate interpretation of the antibiogram.

Keywords: therapy, drug, antibiotic
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Kratak sadrzaj

Gojaznost se definise kao akumulacija prekomernih koli¢ina masnog tkiva u telu, i
smatra se najces¢im poremecajem ishrane kod ku¢nih ljubimaca. Gojaznost je
obi¢no rezultat ili prekomerne ishrane ili neadekvatnog koris¢enja energije, Sto
dovodi do stanja pozitivhog energetskog bilansa. Brojni faktori mogu biti
predisponirajuci kod pojedinca na gojaznost ukljucujuc¢i genetiku, pol, fizicku
aktivnostifaktore vezani za ishranu a pre svega za sadrzaj energije u obroku. Osim
energije u okviru faktora ishrane vazani su i broj obroka, ishrana sa stola, i
prisustvo psa kada njegovi vlasnici pripremaju ili jedu svoj obrok i sli¢no.
Utvrdeno je da homemade obrok (pripremljena hrana za ku¢ne ljubimce) izgleda
da ne predisponira gojaznosti. Bihevioralni faktori takode igraju ulogu u razvoju
gojaznosti. Moguci faktori koji uti¢u na razvoj gojaznosti ukljucuju anksioznost,
depresiju, i neuspeh u razvijanju kontrole sitosti. Kod pasa, faktor vlasnika
ukljucuje se i trajanje hranjenja, ucestalost, interesovanje za ishranu ljubimaca,
gojaznostivlasnika, zdravstvena svest vlasnika (i za svog ljubimcaiza sebe)...
Glavna medicinska briga vezana za gojaznost odnosi se na mnoge udruzene bolesti
sa ovim problemom. Brojne studije su pokazale da gojaznost moZe imati Stetne
efekte na zdravlje i dugovecnost pasa. Problemi kod kojih gojazne Zivotinje mogu
biti predisponirane uklju¢uju ortopedske bolesti, dijabetes mellitus,
abnormalnosti u cirkuliSu¢im profilima lipida, kardiorespiratorna bolest,
urinarni poremecaji, reproduktivni poremecaji, neoplazije (tumori dojke,
karcinom prelaznih celija), dermatoloske bolesti i komplikacije u anesteziji.
Glavne terapeutske opcije za gojaznost kod pasa ukljucuju korekciju ishrane i
povecanje fizicke aktivnosti. Predmet istrazivanja su i razna farmaceutska
jedinjenja za gubitak tezine kod kué¢nih ljubimaca, i takvi preparati ¢e biti
dostupni u buduc¢nosti. Dijetetska terapija predstavlja kamen temeljac.
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upravljanja tezinom kod pasa, ali sa povecavanjem vezbanja i uticajem na
ponasanje. Neophodno je nastaviti sa pracenjem telesne tezine nakon S$to je
postignuta idealna tezina kako bi se osiguralo da se izgubljena tezina ne povrati.
Postoji potreba da se poveca svest vlasnika o gojaznosti Zivotinja kao ozbiljnog
medicinskog problema u veterinarskoj strucii da se u sklopu brojnih edukacija to
istakne.

Klju¢ne reci: gojaznost, psi, ishrana, prevencija

Zahvalnica: Ovaj rad je finansiran sredstvima Ministarstva Prosvete, nauke i Tehnoloskog razvoja
Republike Srbije u okviru projekta “Odabrane bioloSke opasnosti za bezbednost/kvalitet hrane
animalnog poreklaikontrolne mere od farme do potrosaca“, 2011-2019, br.projekta TR 31034
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Abstract:

Obesity is defined as the accumulation of excessive amounts of body fat and is
considered the most common dietary disorder in pets. Obesity is usually the result
of either excessive nutrition or inadequate energy use, leading to a positive energy
balance Numerous factors may be predisposing to the individual with regard to
obesity, including genetics, sex, physical activity, and nutritional factors, and in
particular for energy content in the meal. In addition to energy within the
nutrition factor, the number of meals, feeding from the table, and the presence of
a dog when their owners prepare or eat their meal and the like are also important.
It was found that homemade meals (prepared pet feeds) do not seem to predispose
to obesity. Behavioral factors also play a role in the development of obesity.
Possible factors that affect the development of obesity include anxiety,
depression, and failure to develop the control of satiety. In dogs, the owner's
factor includes feeding time, frequency, interest in pet nutrition, obesity of the
owner, the health consciousness of the owner (both for his pet and for himself) ...
The major medical care associated with obesity refers to many associated diseases
with this problem. Numerous studies have shown that obesity can have adverse
effects on the health and longevity of dogs. Problems in which obese animals may
be predisposed include orthopedic diseases, diabetes mellitus, abnormalities in
circulating lipid profiles, cardiorespiratory disease, urinary disorders,
reproductive disorders, neoplasia (breast tumors, transient cell carcinoma),
dermatological disorders and complications in anesthesia. The main therapeutic
options for obesity in dogs include diet correction and increased physical activity.
The subject of research is various pharmaceutical compounds for weight loss in
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pets, and such preparations will be available in the future. Dietetic therapy is the
basis of weight management in dogs, but with increased exercise and behavioral
impact. It is necessary to continue with weight monitoring after an ideal weight
has been achieved to ensure that the lost weight is not recovered. There is a need to
influence the animal's awareness of animal obesity as a serious medical problem
in the veterinary profession and to emphasize this in the context of numerous
educations.

Keywords: obesity, dogs, diet, prevention
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Kratki sadrzaj

Obroci na osnovi sirovog mesa ili popularnije nazvani BARF obroci (eng.
Biologically Appropriate Raw Food) definiraju se kao hrana za ku¢ne ljubimce koja u
svom sastavu sadrzava termicki neobradene sirovine Zivotinjskog podrijetla,
domacih ili divljih Zivotinja te se koristi u hranidbi pasa i macaka koje obitavajuu
neposrednom kontaktu s ¢ovjekom. Hranidba na temelju sirovog mesa moze se
podijeliti na dvije osnovne katregorije: komercijalno dostupni gotovi proizvodi i
obroci pripremljeni od vlasnika (tzv. homemade BARF). Kod kuce spravljeni obroci
temelje se na recepturama koje omogucuju vlasniku samostalno pripremanje
BARF obroka no one ne moraju biti u skladu s propisanim preporukama o unosu
hranjivih tvari, Sto moze rezultirati razvojem brojnih patoloskih stanja
uzrokovanih pogreSskama u hranidbi. Nedostatak istrazivanja rezultat je rasprave
o riziku i pozitivnim ucincima takve prehrane. Dosadasnja istrazivanja potvrdila
su znatno bolju probavljivost BARF obroka u usporedbi sa ekstrudiranom hranom
i odli¢nu palatabilnost. Medutim, istrazivanja koje bi potvrdila pozitivne uc¢inke
koristenja BARF obroka sa ciljem postizanja boljeg zdravstvenog stanja ili kao
obrok izbora kod pojedinih patologija, nedostatna su, te se promicanje BARF
prehrane temelji na istrazivanjima koja su provedena na malom uzorku u kratkom
razdoblju ili su dostupna u obliku popularne nerecenzirane literature. S druge
strane, istrazivanja kojima se upozorava na javnozdravstveni rizik kod hranjenja
BARF obrocima znacajno su brojnija. Naime, mikrobioloSka ispravnost BARF
obroka bitan je segment koji proizvoda¢i moraju redovito kontrolirati uz
neizostavno odrzavanje hladnog lanca u svim fazama proizvodnje i skladistenja
kako bi se onemogucila kontaminacija i umnazanje patogena sa zoonotskim
potencijalom.

Klju¢nerijeci: BARF, kuc¢ni ljubimci, prehrana, smjernice
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Abstract

Raw meat-based diet or the more popular term used - BARF (Biologically
Appropriate Raw Food) is defined as pet food diet that is entirely composed of
thermally untreated animal products that are either derived from wild or domestic
animals and are used as a pet food diet for households pets. BARF diets can be
divided into two basic categories: commercially available diets or homemade
diets. Homemade diets are based on recipes that are enabling the owner to prepare
the diet independently. Nevertheless, the recepies used do not have to be in
coordinance with official recommendations what could potentially result in the
development of pathologies as a result of nutrient imbalances. The lack of good
quality studies has resulted in a general discussion on the subject of the potential
risks and benefits that arise from this feeding practice. Studies have determined
higher digestibility and excellent palatability of BARF diets. Nevertheless, studies
that would prove beneficial effects of BARF diet on health or as a diet of choice for
certain pathologies, are lacking. The proponents of BARF diets base their
recommendation on studies conducted on a small sample over a short period of
time, or on popular publications that have not undergone peer review. On the
other hand, research based on evaluation of infectious disease risks when feeding
a BARF diet is of better quantity and quality. Microbiological safety of BARF diets
is a crucial segment that manufacturers are obligated to control with additional
control of all other production procedures (cold chain in all phases of production
and storage) to minimize the contamination with zoonotic pathogens.

Keywords: BARF, pets, diet, guidelines
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Kratak sadrzaj

Kvalitet smesa za ishranu pasa odreduje se u skladu sa posebnim zahtevima na
osnovu uputstva proizvodaca hrane, zasnovanog na specificnim nutritivnim
potrebama Zivotinja, s obzirom na rasu, starost, polikategoriju Zivotinja. Imajuci
u vidu nedostatak jasno definisanih i propisanih uslova kvaliteta za ovaj segment
proizvodnje hrane za Zivotinje, prevashodno u cilju osiguravanja kontinuiteta i
kontrole kvaliteta hrane, neophodno je obezbediti stalni i viSestepeni monitoring.
U radu je izvrSena analiza veceg broja potpunih smesa domace proizvodnje, kao i
uvoznog porekla, namenjenih ishrani pasa mladih (Junior) i odraslih (Adult)
kategorija. Smese su uzorkovane direktno iz prometa u originalnom pakovanju sa
pratecom deklaracijom proizvodaca. Osnovni hemijski sastav, kao i prisustvo
mikro i makroelemenata u hrani odreden je standardnim analitickim metodama, a
dobijeni rezultati poredeni su kako sa deklarisanim vrednostima tako i sa
nutritivnim preporukama referentnim za ishranu pasa. Na opisani nacin dobijeni
su pouzdani podaci o sastavu i kvalitetu hrane za pse, a istovremeno potrosacu
pruzen je osecaj sigurnostiipoverenja prema trazenom proizvodu.

Klju¢nereci: hrana za pse, kontrola kvaliteta, analiza hrane, monitoring
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Abstract

The quality of the dogs feed mixture is determined in accordance with the specific
requirements according to the instructions of the feed manufacturer, based on
the specific nutritional requirements of the animals, with regard to race, age, sex
and category of animals. Bearing in mind the lack of clearly defined and
prescribed quality terms for this segment of animal feed production, in order to
ensure continuity and feed quality control, it is necessary to provide continuous
and multistage monitoring. The paper analyzes a large number of complete
mixtures of domestic production as well as import origin for the purpose of
feeding young (Junior) and adult (Adult) categories of dogs. The mixtures were
sampled directly from the market in the original package with the accompanying
declaration of the manufacturer. The basic chemical composition, as well as the
presence of micro and macroelements in feed, is determined by standard
analytical methods, and the obtained results are compared with both the declared
values and the nutritional recommendations referring to dog nutrition. In this
way, reliable data on the composition and quality of feed for dogs were obtained,
and at the same time the consumer was provided with a sense of security and
confidence in the desired product.

Keywords: dog feed, quality control, feed analysis, monitoring
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Kparak cagpixaj

Y Mpexu 3aKOHOZABHUX 00JACTH Y KOjUMA je 0OTOBOPHA BeTepHUHApCKa IelIaTHOCT,
naTaje v dpura o JoOpodUTH )KUBOTUHA. [lopesi TaBHOT hOKyCa U MTaXkKibe Ha OO POdUT
KUBOTHIbA, Y JIAHIy UCXpaHe, 3HaKOM TpaHcdopmaldje OPYIITBA y LETHWHH, CBE
3HauajHHUja je norpeda 3a ypehusameM 3alITUTe U JOOpodUTH KyhHUX /byDMMalia Koje
CITY’Ke 3a IPYy’Kemhe U PA30HOLY.

Y XonaHaujH, OOTOBOPHO] 3@ 30paBibe U JOOPOOUT KyhHUX JbyduMala y okBupy EY
[TnaTdopme o 1oOPOOUTH KUBOTHUIA, BULIE O] TOJIOBHHE NoMahuHCTaBa HMa jeHOT
win Buule kyhHor spybumiia. Ha ocHOBYy pgocTymHuX vHMOpMaluja, Momynanuja
kyhHux ;pydrmana y ogHocy Ha IpylTBo y uenuny, y CAIl-y, nokasyje ga of yKyImHO
84,6 munuona pomahwuHcTasa, 68% mnocenyjy kyhnor mydumua. Oxo 60,2%
JomahrHCcTaBa MMa dap jenHor 1ca, Jok JomahMHCTBa ca Maukama 3ay3umajy ydeurhe
o oxo 47,1%. Ha ocHoBy npouena y Penybnunu Cpduju, y 0fHOCY Ha yKyIaH dpoj,
oxo 1,6% nomahuncrasa gpxe Mauke, JOK ce rcy Hanase y 32,6% nomahuncrasa.
Y3umajyhu y 063up, ycarnamena npasuia EY HU3a )KUBOTUBCKUX BPCTa U IUTamba
KOja yTU4y Ha #odpoduT, y pany U3fBajaMo 3Hauaj UCXpaHe raca U Madaka. [Toues of
2007. y EY ce Ha rofMiimsemM HHBOY, Y CKIaJy Ca HAayYHUM M TEXHOJIOLIKHUM
WHOBalWjaMa, aXypHpajy BOIUYH 3a OBe TpOU3Bohaue Ha OCHOBY KOjUX ce yHampehyje
CUCTeM yTipaBibama desdenHourhy xpaHe 3a 1ice ¥ Mauke, ¥ KOjU UM MOXKe OMOTyhHUTH
IyT U 30paB ’KUBOT.

Y CAl-y, nopen 3aKOHCKOT pellera 3a XpaHy 3a [ICe U Mauke, nocedHa naxmwa odpaha
Ce Ha U3BOPE MPUPOIHUX cacTojaka Oymyhe xpaHe. CTaTyc MPOU3BOIE XPaHE 3a [1CE U
mauke y CAJl-y je y mapasneny ca KOHIUTOPCKOM UHIYCTPUjOM.

Pa3Boj npousBonmwe xpaHe 3a rnce ¥ mauke y Penydnunu Cpbuju je dp3, de3 od3upa Ha
MpaBHEe Mpemnpeke ca KOojuMa ce cyoudaBajy momahu mpousBohaunm. Op ykymHe
IIPOM3BO €, KOja je HEeLITO BUIla Off 45 Xurbafa TOHA XpaHe 3a nce 1 Mmauke (2018), Ha
TpKUALITHMA 36. 3eMasba OCTBAPEH je U3B03 M3y 25. Xuspaza TOHa, Y BpeJHOCTH 48,5
MWJIKOHA eypa.

KspyuHe pujeun: BeTepuHapcka [elaTHOCT, IPOIUCH, IPOU3BOAKbA XpaHe 3a IIce U
Mauke, U3BO3

3axBanHuna: Pajg je meo ucTtpakuBawa M 3a norpebe [Ipojexta op III 46012 dunaHCcupaH
cpencTBMMa MUHHMCTAapCTBa 32 MPOCBETY U HayKy Penybdnuke Cpouje
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Abstract

In the network of legislative areas in which veterinary activity is responsible, animal
welfare is also given. In addition to the main focus and attention to the welfare of
animals, in the food chain, as sign of transformation of the society as awhole, there is
an increasingly important need to regulate the protection and welfare of pets that
serve for socializing and entertaining.

In the Netherlands, responsible for pet health and welfare within the EU Platform on
Animal Welfare, more than half of households have one or more pets. Based on the
available information, the population of pets in relation to the society as a whole, in
the United States, shows that out of a total of 84.6 million households, 68% have a
pet. About 60.2% of households have at least one dog, while in households with cats
account for about 47.1%. Based on estimates in the Republic of Serbia, in relation to
the total number, about 1.6% of households hold cats, while dogs are in 32.6% of
households.

Taking into account the harmonized EU rules for a variety of animal species and
issues that affect the welfare, the importance of feeding dogs and cats is highlighted
in this paper. Beginning in 2007, in the EU, in accordance with scientific and
technological innovations, updated an annual, the guides for these manufacturers,
on the basis of which the food safety management system for dogs and cats is
improved, and how and the way you can provide them with a long and healthy life.

In the United States, in addition to the legal solution for food for dogs and cats,
special attention is paid to the sources of natural ingredients of future Pet Foods. The
status of food production for dogs and cats in the US is in parallels with the
confectionery industry.

The development of food production for dogs and cats in the Republic of Serbia is
fast, regardless of the legal barriers that domestic producers face. Of the total Pet
foods production, which is slightly higher than 45 thousand tons of food for dogs and
cats (2018), in the markets of the 36 countries, exports were close to 25 thousand
tons, worth 48.5 million EUR.

Key words: veterinary activity, regulations, production of food for dogs and cats,
export
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Kparaxk cagpixaj

bosecty racTpOMHTECTHHAIHOT TpaKTa Cy 4ecT NpodiaemM Kof rnaca v Madaka, pu
yeMy Cy, nopes UHGQEKTUBHUX y3POUHUKA 000/beHa, IPELIKE Y UCXPaHU U CMabeHa
(pv3nUKa aKTUBHOCT jeflaH Of IJIaBHUX Mpenucnonupajyhux gaxropa. Knuauuku
3HalM oDobera Cy Hajuenrhe moBpahame, AWjapeja, aHOpeEKCHja, JeTapruja,
ryduTak mace, JexujpaTanyja, KOHCTUNALKja, ONCTUNIALKja U Cl1. MerakosoH je
Takohe jefaH of yectux nopemehaja Koji0Ha ¥ KapakTepHILIe Ce FeHepaau30BaHOM
IUCPYHKLIHUjOM KOJIOHA Koja ce MaHU(ecTyje HBeroBoM JIuaaTtaluujoM |
3agpxaBameM (dekanaHe Mace. HakoH uckbyuemwa APYrux y3poka KOju MOy Ja
IOBeNy IO CTPUKTYpe KOJIOHA W/WIH ONICTPYKUH]jE U MOCTaBbakbha TAYHE NUjarHO3e,
IPUCTyNa C€ MEAUKAMEHTO3HO] TEpanHuju ca MOJU(PHUKOBAHOM ClELH(UYHOM
UCXPAaHOM M MPUMEHOM JIaKCaTHBa, €eHeMa U NpPOKUHeTHKa. Kox nmauujenara koju
He pearyjy Ha MeAUKaMEHTO3Hy Tpanujy, TMpernopyuyyje ce Xupyplika
WHTEpBEHLHja, U TOM Cjydajy TPEHYTHO 3JIaTHU CTaHAapnh je cybroranHa
KonekromMuja. [locTomepaTuBHM MepUOf, TOKOM NPBUX 7 [aHa, MOpasyMeBa
DlaBame aHTUOMOTHKA, BUTAMUHA, aHAJITeTUKA U OJPKaBame CTaTtyca Xugpauuje u
auupodasHe paBHOTEXE HAOKHALOM TEYHOCTH U eJIeKTponnTa. HakoH onepanuje
Mpenopyyvyje ce MmoCcTeneHo, yewrhe JaBawmbe MabuX 00poka Kako OM ce oIpKao
HYTPUTHBHH CTATyC U TPeJia3ak Ha CIelHjaIHd PEXKUM UCXPaHe, KOjU Y 3aBUCHOCTH
0]l MauujeHaTta, MOXe Aa Tpaje PasauuuTO IOyro, Y HEKUM ClIyyajeBUMa U
noxuBOTHO. Kom mopemehaja MOTHUIMTETA KOJIOHA (MErakoJjioH) mpernopy4yje ce
,ONaHA" UCXpaHa ca yMepeHUM cagpxajeM (<10% cyBe maTepuje) OUjeTETCKUX
BJIaKaHa.

KibyuyHe pHjeuH: MerakoyjoH, MEJUKaMEHTO3Ha Tepamnuja, MoCTONepPaTUBHU TOK,
Tepanujcka gujera

3axBanHHIA: Paj je meo ucrpaxusamwa M 3a norpede I1pojexta TP31034 duHaHCHpaH CpeACTBUMA
MuHucTapcTBa 3a IpocBeTy U HayKy Penydnuke Cpduje
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Abstract:

Gastrointestinal tract disorders are a common problem in dogs and cats, where, in
addition to infectious causes of the disease, feeding errors and reduced physical
activity are one of the main predisposing factors. Clinical signs of the disease are
most commonly vomiting, diarrhea, anorexia, lethargy, weight loss, dehydration,
constipation, constipation, and the like. Megacolon is also one of the frequent
colonic disorders and is characterized by generalized dysfunction of the column,
which is manifested by its dilatation and retention of the faecal mass. After
exclusion of other causes that can lead to colonic stenosis and / or obstruction and
accurate diagnosis, medical treatment with modified specific nutrition and the
use of laxatives, enema and prokinetics is initiated. In patients who do not
respond to medication, a surgical intervention is recommended, and in this case,
the current gold standard is subtotal colectomy. The post-operative period, during
the first 7 days, implies the administration of antibiotics, vitamins, analgesics and
maintenance of the hydration status and the acid-base balance of the fluid and
electrolyte recovery. After surgery, it is recommended gradual, more frequent
administration of smaller meals to maintain the nutritional status and transition
to a special diet, which, depending on the patient, can last for a long time, in some
cases, and for a lifetime. In the motility of the column (megacolon), a "bland" diet
with moderate content (<10% of dry matter) of dietary fiberis recommended.

Key words: megacolon, medication therapy, postoperative course, therapeutic
diet
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Kratak sadrzaj

Danas je ultrasonografija neophodni sastavni deo precizne i funkcionalne
dijagnostike i terapije urolitijaze. Razlog za to je apsolutna neskodljivost, velika
osetljivost i preciznost, moze da detektuje i izmeri dodirnu povrsinu dva medijuma
razlictih zvu¢nih impedanci veliku par milimetara (zavisno od vrste sonde, njene
frekvence i iskustva veterinara koji obavlja pregled). Brzina smene slika koje se
formiraju, od odbijenih ultrazvu¢nih talasa, vecéa je od ¢uvenih 25 fps (neki aparati
¢ak daju informaciju o broju fremova po sekundi, koja moze da ide i do neverovatnih
60), pa se dobija utisak “gledanja filma” o stanju u pregledanom pacijentu.

Razlika zvu¢nih impedance mokrace i prisutnog urolita, bez obzira na njegov
hemijski sastav, je jako velika i sa dodirne povrsine ¢e se reflektovati zvucni talas
bogat energijom, pa ¢e se na ekranu jasno uociti hiperehogena linija, proporcionalna
izgledu konkretnog urolita. 1za ove hiperehogene linije pojavice se karakteristican
artefakt, posteriorne senke, koji ¢e pomoci diferencijaciji urolita od krvnog ugruska,
nakupine detritusa ili tkivnog proliferata. Zbog pomenute osetljivosti i preciznosti
moguce je vrlo precizno izmeriti sve neophodne dimenzije urolita.

Cinjenica da sonda “slusa” odbijene talase iz “prostora” koji ima dubinu, $irinu ali i
tre¢u dimneziju, debljinu, moguce je tokom pregledas precizno dovesti vrh igle u
lumen mokraéne beSike i uzeti reprezentativna uzorak za analize. Za ovakav zahvat je
potrebno malo vezbe da se sonda i igla tako postave da igla “putuje” kroz prostor,
debljinu, iz koje sonda detektuje reflektovan zvuk.

Ovako reprezentativni uzorak mokrac¢e moze pruziti informacije na osnovu kojih se
sa vecom veorvatno¢om moze odrediti hemijski sastav prisutnog urolita. Ako je u
pitanju struvi moguce je primenom dijetetski pripravaka smanjti pH mokrace i tako
rastvoriti kristale struvita i eliminisati urolit iz mokra¢ne beSike bez hirurske
intervencije,. Problem su mesoviti uroliti kod kojih je “srz urolita” Ca-oksalat a na
povrsini je istalozeni i “nalepljeni” kristal magnezijum-amonijum-fosftata (MAP,
struvitni kristal). ZakiSeljavanjem mokrace, u prvoj fazi, do¢i ¢e do samnjivanja
dijametra urolita, zbog otapanja struvita. Ako se dalje nastavi sa davanjem iste hrane
dolazi do uvec¢anja dijametra urolita, na ra¢un taloZenja novih koli¢ina Ca-oksalata,
Sto pacijenta kandiduje za neophodno i neodlozno uklanjanje urolita hirurskim
putem. Zbog svoje neskodljivosti, preciznosti i osetljivost ultrazvu¢na dijangostika je
neprikosnovena u procesu detektovnja povecanja dijametra urolita, $to predstavlja
klju¢nu informaciju u planiranju daljeg tretmana pacijenta.

Klju¢nereci: ultrazvuc¢na dijagnostika, urolitijaza
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Summary

Today, ultrasonography is a necessary component of precise diagnosis of
urolithiasis. The reason for this is absolute harmlessness, high sensitivity and
precision. Ultrasonografphy detect and measure the surface between two media of
different sound impedances. The rate of images to be formed from rejected
ultrasonic waves is greater than 25 fps, so viewer gets the impression of "watching a
movie".

The difference in the sound impedance of the urine and the present urolith,
regardless of its chemical composition, is very large and it will reflect the sound
wave rich in energy, and the hyperehogene line will be clearly visible on the screen.
Behind this hyperehogene line will be a characteristic artifact, posterior shadow,
which will help differentiate uroliths from the blood clot, detritus or tissue
proliferates. Due to the high sensitivity and precision, it is possible to accurately
measure all the necessary dimensions of the urolith.

The fact that the probe "listens" rejected waves from "space" with depth, width, and
third dimension, thickness, can accurately bring the tip of the needle to the lumen
of the bladder during the examination and take a representative sample for the
analysis. For this procedure, it takes a little exercise so that the probe and the needle
are so placed that the needle "travels" through the space, from which the probe
detects the reflected sound.

Such a representative urinal sample can provide information of chemical
composition of the present urolith. In the case of struvite stones, it is possible to
reduce the pH of the urine by appropriate diet, so crystals can be dissolved, and
urolith can be removed from the urinary bladder without surgical intervention. The
problem is mixed urolites in which the "core of the urolithite" Ca-oxalate is
deposited on the surface and "glued" crystals of magnesium ammonium phosphate
(MAP, crystalline crystal). By acidification of the urine, in the first phase, the
urolith diameter will be reduced, due to the dissolution of the struvites. If you
continue to give the same food, there is an increase in the urolith diameter, because
a new amount of Ca-oxalate will appear and deposit, which demands a necessary
and immediate removal of the urolith through the surgical route. Because of its
harmlessness, precision and sensitivity, ultrasound diangostics isinseparable in the
detection process of increasing the urolithic diameter, which is a key information in
the planning of further patient treatment.

Keywords: ultrasound diagnostics, urolithiasis
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Kratak sadrzaj

Bitna i klju¢na ¢injenica za modernog veterinara prakticara je da 50% svih pasa i
35-40% svih macaka na svetu umire posredno ili neposredno od raka, $to je
dovoljno snazan argument, da mora za uspeh u tom segmentu profesije imati
dobro znanje onkologije, koje se na fakultetima u nasim regionima tradicionalno
predaje nedovoljno, a i odnos do onkologije i Zivotinja sa rakom je tradicionalno
negativan i skepti¢an. Diagnoza rak u Zivotinja koje zive sa nama uzbude u
vlasniku neocekivane osecaje i utecu na odnose veterinar - vlasnik. Svestanidobro
informiran veterinar ubrzo dolazi do spoznaje, da si mora uzet dovoljno vremena,
da moze pruzati vlasniku dovoljno medicinskih informacija i psiholosku potporu.
Staging ili utvrdivanje raSirenosti tumorske bolesti omogucuje klinicaru
postavljati to¢nu diagnozu i u¢inkovito lec¢enje ili odustajanje od daljnjeg lecenja.
Staging sastavljaju temeljit klini¢ki pregled, laboratorijske pretrage, radiografija,
ultrazvuk, kompjuterska tomografija ili magnetna resonancija, biopsije i
citoloska i histoloSka diagnoza tumorskih tkiva. Kod odabira vrste, modaliteta
le¢enja treba imati na umu ¢injenicu, da je kod ljudi sa rakom, koji se smatraju
izlecenima od raka, a to je prezivljavanje vise od 5 godina, onkolo$ka hirurgija sa
50% uspeha najvazniji modalitet le¢enja, sljedi joj radioterapija sa 40% i sve ostale
terapije, kemoterapija, imunoterapija i sli¢cne dodaju samo 10% uspeha. Na skupu
¢emo predstavit dvije najvaznije terapije, onkolosku hirurgiju i radioterapiju.
Kljuéne rijec¢i: onkologija, pas, macak, diagnostika, terapija, kirurgija,
radioterapija
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Abstract

Most important key fact for modern small animal practitioner is that 50% of dogs
and 40% of cats directly or indirectly die of cancer. These are strong enough
arguments to obtain sound knowledge in small animal oncology which
unfortunately is traditionally insufficiently presented and taught in veterinary
schools in the region as well as oncology and small animal patients with cancer are
traditionally perceived with skepsis. Diagnose cancer in companion animals
elicits unexpected emotions in owners and has a considerable impact on
veterinarian — owner relation. Conscious and well-informed small animal
practitioner soon recognizes that she/he needs to take time to offer solid medical
information and psychological support to the cancer patient owner. Staging or
determination of the extent of tumorous disease enables to give exact diagnose,
propose adequate therapy/management and to avoid, incorrect, unnecessary and
unpromising therapies. Staging is composed of thorough clinical examination,
blood works, radiography, ultrasound, CT and MRI, biopsies and cytology and
histopathology results from neoplastic tissues. When therapeutic modalities are
to be proposed we need to keep in mind that in human cancer patients, surgical
oncology participates 50%, radiotherapy 40% and all other modalities, including
chemotherapy, immunotherapy and other modalities only 10% to overall success,
which is survival over 5 years. =~ Two most important therapeutic modalities in
small animal oncology, surgical oncology and radiotherapy will be presented at
the congress.

Keywords: oncology, dog, cat, diagnostics, therapy, surgery, radiotherapy
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Kratak sadrzaj

Displazija kukova jedna je od najrasirenijih ortopedskih bolesti pasa. U osnovi je
razvojna nepravilnost (anomalija) grade kukova, kada brzorastuc¢i kostani dio
zglobna ¢ahura).

Dijagnostika displazije kukova temelji se na klinickoj slici, ortopedskom pregledu
i radioloskoj dijagnostici. Razlikuju se dvije faze razvoja bolesti, prva faza u
mladih pacijenata u kojoj su prisutni znaci nestabilnosti i druga faza sa znacima
osteoartritisa.

Konzervativno lijecenje ukljucuje:

a) primjenu lijekova poput nesteroidnih protuupalnih analgetika i
suplemenata, tzv. hondroprotektiva

b) redukcija suvis$ne tjelesne mase te ograniceno i kontrolirano kretanje

) primjena fizikalne terapije u obliku terapeutskih vjezbiinajvaznije

hidroterapije od presudne su vaznosti za uspjeh ovakvog pristupa.
Operacijsko lijecenje odabire se prema dobi Zivotinje i stupnju izraZenosti
displasti¢nih promjena. Metode se dijele na:

a) preventivne unajranijoj dobi (JPS, TPO)
b) metode lijecenja osteoartrozom zahvacenog zgloba (FHO, THR)
c) palijativne metode s ciljem uklanjanja boli (denervacija zglobne kapsule).

Kljucne rijeci: pas, displazija kukova, ortopedija
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Abstract

Canine Hip Dysplasia (CHD) is one of the most widespread canine orthopedic
diseases. Basicaly, CHD is developmental anomaly of hip structure. The fast
growing skeleton is not supported enough by the supporting structures like
muscles, ligaments, tendons and joint capsule.

Diagnostics of CHD is based on a clinical findings, orthopedic exam and
radiological findings.

Two stages of disease are distinguished. The first stage apears in young patients
with signs of joint instability and the second stage of the disease with
osteoarthritis.

The conservative treatment of CHD includes:

a) application of drugs like nonsteroid antiinflamatory drugs (NSAID) and
chondroprotectans
b) body weight reduction, control movement

c) physical therapy .
Surgical therapy is selected according to patients age and grade of dysplastic

changes.

Surgical methods are divided into:

a) preventative methods in very early ageu (Juvenile Pubic Symphiseodesis
JPS, Double Pelvic Osteotomy TPO)

b) treatment of artritic joints (Femoral head and neck ostectomy FHO, Total
Hip Prosthesis THR)

c) palliative treatment (joint capsule denervation).

Keywords: dog, hip dysplasia, orthopedia
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Kparak cagpixaj

Texnuke crtadunuszauuje mMpesomMa CKOYHOT 31100a Mca pa3BHjajy ce y LWby Aa
obe30ujene penosuuyjy U CTabUIn3anyjy eKCTpEMUTETa. Y HallleM CITy4dajy HaKOH
00aB/bEHOT KIIMKUUKOT IIperiena rnca, aanuse PTT cHuMka npenomrseHor 3rioda U
npolljeHe OMUITer CTama Ica, ofadpaHa je TeXHUKA XUPYPLIKOT 3axBaTa. Y
OUCOLMjaTUBHOj aHEeCTEe3WjH, y3 MHUHUMaNHO owmrehewme TkuBa ypaheHa je
penosuuyja OUCIOLMPAHUX 3MVIOOHWX TMOBpLIMHA. TpaymMaTw3oBaH 31100 je
penoHUpaH U PUKCUPAH KOPTUKAJIHUM BHjUMMa MehycodHO CIojeHuM cepriax
xKULOM. Bujuu ode3behyjy morpedHy crabunmHoCT TanoTUOMjamHUX 3IITOOHUX
IIOBpULIMHA. Y IIOCTONEPaTUBHOM TOKY ode3deheHa je aHanreTcka ¥ aHTUOMOTCKA
Tepanuja nca, pUkcanmja CaHUpPaHor MpeiomMa CKOYHOT 3r7100a daHgaxuma 1 garta
Ipernopyka ¥ CaBeTH BJIaCHUKY 3@ TOCTONIEPATUBHO JIMjeuerne y KyhHUM yCII0BUMa.
HaxkoH uerpmecer pmaHa mcy je ypaheH XUpypLIKM 3axBaT y LHWby Bahemwa
KOPTUKAQJHUX BHjaKa U CePKIaXKHE )KHlle, N0 CTaHAAPAHO] MpoLenypH. Y Haulem
CJIy4ajy HaKOH MOTITYHE U yCIjeLIHe CaHallHje TpesioMa Iac Cce MOoC/IHje [Ba Mjecewa
OTOPaBHO U HHje UMA0 CUMITOME XPOMOCTU. Pe3ysiTaTé yCIjelHor XUPypUIKOT
TpeTMaHa OWIM Cy paslor 3a IpUKa3 Cjyyaja Kpo3 paj y LWbY [aBama
aJITEPHATUBHOT pjellieka Uil CaBjeTa Kojlierama Kafia ce y CB0joj MpaKkCH CyCPETHY
Ca CJIMYHHUM MTPETIOMOM.

KibyuHe pHjeuH: CKOUHH 317100, [Tac, XUPYPILKH 3aXBaT, peno3unyja

263



24. TOOWIIBE CABJETOBAKE JOKTOPA BETEPUHAPCKE MEIWIIUHE PEITYBJIUKE CPIICKE (BOCHA U XEPLIETOBUHA) - 2019
24rd Annual Counselling of Doctors of Veterinary Medicine of Republic of Srpska (Bosnia and Hercegovina) - 2019

Lecture by invitation

REHABILITATION OF ANKLE JOINT FRACTURES OF DOG -
CASE RAPORT

Goran Para$'*, Smiljana Para$’, Bojan Lukac', Ognjen Vitkovi¢', Igor Cegar'

1 Veterinary clinic "MIM COOP" Jovana Ducica 4, 78000 Banja Luka
2 Faculty of Science, University of Banja Luka, Mladena Stojanovi¢a 2, 78 000 Banja Luka
* Correspondent author: parasgoran@yahoo.com

Abstract

The techniques of stabilizing the fracture of the hocks of the dog are developed in
order to ensure the reposition and stabilization of the extremities. In our case,
after a click of a dog check, RTG analysis of the broken joint and assessment of the
general condition of the dog, a surgical procedure was selected. In the dissociative
anesthesia, with minimal tissue damage, the reposition of dislocated joint
surfaces was made. The traumatized joint was reponated and fixed with cortical
screws by a servo-wound bonded wire. Screws provide the required stability of the
talotibial joint surfaces. In the postoperative course, analgesic and antibiotic
therapy of the dog is provided, fixation of the rehabilitated fracture of the hock
joints and data recommendations and advice to the owner for postoperative
treatment in home conditions. After forty days a pediatric surgery was performed
in order to extract the cortical screws and serrated wires according to the standard
procedure. In our case, after a complete and successful repair of the fracture, the
dog recovered after two months and did not have sympathetic lameness. The
results of successful surgical treatment were the reason for the case to be shown
through the work in order to provide an alternative solution or advice to
colleagues when in their practice they encounter a similar fracture.

Keywords: ankle joint, dog, surgical procedure, reposition
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LECENJE PRELOMA RADIJUSA I ULNE KOD MALIH RASA PASA

Milan Matko'
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* Korespodentni autor: matko.toplica@siol.net

Kratak sadrzaj

Male rase pasa prilikom lecenja preloma radijusa i ulne beleze natprosje¢no visok
postotak komplikacija.

Prelomi ¢e$ce nastupaju u uzrastu do dve godine. Mogu da budu posledica samo
manje traume.

Razloziza lo$ije zarastanje leze u anatomskoj gradi kosti. Male rase — tanke kosti —
manja ¢vrsto¢a. Manje mekih tkiva obuhvata tanke kosti pa je posledi¢no slabija
ekstraosalna vaskularizacija. Kod malih rasa pasa takode je histoloski dokazana i
opisanaislabija intraosalna vaskularizacija distalne metafize radijusaiulne.

Rase kod kojih ¢e$c¢e nastaju prelomi: italijanski hrt, jorksirski terijer, pomeranac,
¢ivauva, patuljasta pudla, grifon, bison.

Prelomi se dijagnostikuju na osnovu klinicke slike, ortopedskog pregleda i
slikovnom dijagnostikom, a pre svega RTG-om. Rentgenizacija se uvek vrsi u dve
projekcije: medio-lateralnoj i kranio-kaudalnoj.

Mogucostilec¢enja preloma kod malih rasa:

- spoljasnja fiksacija udlagom

- plociceivijci

- spoljasnji fiksatori.

U konzervativnom lecenju spoljasnjim udlagama retko dolazi do fizioloski
pravilnog zarastanja. Prema statistickim podacima iz literature komplikacije su
zabeleZene u 85 odsto slucajeva. Kod osteosinteza sa ploCicama taj procenat iznosi
8 —18%, akod upotrebe spoljasnjih fiksatora do 4%.

Spoljasnji fiksatori se uklanjaju nakon 40 — 50 dana, a plo¢ice najmanje 6 meseci
nakon zahvata.

Klju¢nereci: Radius; ulna; prelomi, male rase pasa
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TREATMENT OF RADIUS AND ULNA FRACTURES IN SMALL DOGS

Milan Matko'
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* Correspondent author: matko.toplica@siol.net

Abstract

Small breed dogs have an above-average percentage of complications in the
treatment of radius and ulna fractures.

Fractures are more common in dogs prior to the age of two years. They can be the
consequence of even small trauma.

The reasons for the slower rate of healing lies in the anatomical structure. Small
dogs - thin bones - lesser stability. Less soft tissue encompasses the thin bones and
as a result the extraosseous vascularisation is not as strong. Histologically,
reduced intraosseous vascularisation of the distal metaphysis of the radius and
ulnais also proven and documented in small dogs.

The breeds where fractures occur most often are Italian greyhounds, Yorkshire
terriers, Pomeranians, Chihuahuas, miniature poodles, Griffons and Bichons.

We diagnose fractures based on the clinical presentation, orthopaedic
examinations and image diagnostics, primarily via X-ray. We always perform X-
raysin two projections; mediolateral and craniocaudal.

The options for treating fractures in small breed dogs are:

- external coaptation (splint or cast)

- plates and screws,

- external fixators.

Conservative treatment with external coaptation rarely leads to a physiologically
correct bone healing, with a complications rate 85% according to literature; this
percentage is 8-18% in osteosyntheses with plates and up to 4% in the use of
external fixators.

External fixators are removed after 40-50 days. Plates are removed 6 months or
more after surgery.

Keywords: radius; ulna; fractures; small dogs
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HIRURSKO LECENJE OBOLJENJA MEDUPRSLJENSKOG DISKA
VRATNOG DELA KICME KOD MANJIH RASA PASA
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Kratak sadrzaj

Hernije meduprsljenskog diska u vratnom delu ki¢me su cest uzrok neuroloskih
oboljenja kod pasa. Izmedu kranijalnih vratnih prsljenova C2 do C4 te kaudalnih
prsljenova C4 do C7 postoje anatomske i biomehanicke razlike koje imaju klini¢ko
znacenje i u hirurSkom lec¢enju. U kaudalnom delu vrata je kod oboljenja diska,
nakon hirur§kog zahvata, ocekivana veca nestabilnost izmedu prsljenova, Sto
nalaze drugaciji hirurski postupak nego u kranijalnom delu vrata. Kod hernije u
kaudalnom delu vratne ki¢me, kod pasa se cesto beleZi perioperativno losiji
neuroloski status.

U literaturi su Cesto opisana oboljenja i nacini leCenja oboljenja diska vratnih
prsljenova kod velikih rasa pasa, a manje su opisane tehnike i metode le¢enja
hernijeu vratnom delu ki¢me kod manjih rasa pasa.

Kod velikih rasa se za hirursko le¢enje hernije diska od C4 do T1 veoma uspes$no
primenjuju dekompresija, distrakcija i stabilizacija prsljenova uz pomo¢ metalnih
kaveza ili implantata, kao i koStanog cementa (metil metakrilat) ili jo$ novije
metode vratne artroplastije, kod kojih se u meduprsljenski prostor stavljaju
proteze diska.

Kod manjih rasa, nazalost, upotreba svih opisanih implantata nije moguca jer
razvoj jo$ nije krenuo u tom smeru.

Kod tetrapareza i tetraplegija pasa se osim hernije diska vratnog dela ki¢me
moraju diferencijalno dijagnosticki uvazavati i druge patologije: Hernijacija
cerebeluma, axialni overlaping, nestabilnost C1-C2, abiotrofija malog mozga,
hiperplazija artikularnih elongacija i posleditna suzenja spinalnog kanala,
neoplazme, mielitis, meningomielitis, encefalitis(kod Stenecaka), epiduralni
abscesi, diskospondilitis, ishemi¢na mielopatija, osteomielitis prsljenova,
Arahnoidalne ciste — divertikli, krvarenja, chiari malformacija, embolije, prelomi,
dislokacije, OCD glavice humerusaidisplazija lakta.

Dijagnoza kompresije ki¢cmene mozdine zbog hernije diska se postavlja na osnovu
dobre heteroanamneze, klinicke slike, pregleda psa u kretanju i mirovanju,
ortopedskim i neurolos$kim pregledom, kao i slikovnom dijagnostikom (RTG sa
mielografijom, CT, MRI).

U slucajevima kad je re¢ o herniji meduprsljenskog diska, cesto je dijagnosticki
dovoljan RTG uz mielografiju sa lumbalnom punkcijom (L5/6 ili 6/7), ali ako se
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moze nadgraditi CT-om, jeste pouzdaniji. U dijagnostici patologije u vratnom delu
ki¢me, gde moramo koristiti mielografiju, izbegavamo cisternalnu punkciju jer
moze da bude previse invazivna.

Hirursko lecenje hernije diska vratnog dela ki¢me kod pasa zasnovano je na
dekompresiji sa korpektomijom (ventralni slot) i uklanjanju materijala diska. A u
kaudanom delu od C4 do T1 jo$ dodatnoi distrakcijom i stabilizacijom.

Distrakcija moze da se radi posebno prilagodenim gelpijima sa L-vrhom ili
distraktorima koji se uglavljuju u KirSnerove igle pozicionirane u suprotne
prsljenove.

Zaimplantate koji se nakon distrakcije povezuju sa koStanim cementom koriste se
Kir$nerove igle ili vijci razli¢nih dimenzija, zavisno od veli¢ine pasa.

Otvor, slot do ki¢mene moZdine pokriva se Zelatinskim sunderom, a u
meduprsljenski prostor se stavlja spongiozna ko$tana masa.

Rehabilitacija kod operacija vratne hernije diska je dobra i brza. Preporucujemo
pasivnu aktivnost, fizioterapiju odmah nakon operacije. Kontrolne preglede
vrs$imo 3 nedelje nakon operacije, a kasnije po potrebi.

Klju¢ne reci: hernije diska; vratni del kicme; ventralni slot; pas
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SURGICAL TRATMENT OF THE CERVICAL SPINE
INTERVERTEBRAL DISCS DISEASES IN SMALL BRED DOGS
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Abstract

Cervical spine intervertebral disc herniations are common cause of canine
neurological diseases. The anatomical and biomechanical differences between the
cranial cervical discs C2 to C4 and the caudal discs C4 to C7 have clinical
importance also in surgical treatment. In discs in the caudal part of the neck there
is a higher anticipated instability between vertebrae after a surgical procedure,
which demands a different surgical approach than in the cranial part. In disc
herniation of the caudal part of the cervical spine, dogs often have a worsen
perioperative neurological status.

Literature frequently describes the diseases and treatment methods for diseases
of the caudal cervical spine discs in large breed dogs, but less often describes the
techniques and methods of treatment of cervical spine hernia in small breed dogs.
Inlarge dogs, decompression, distraction and stabilisation of vertebrae with the
help of metal cages or implants and bone cement (methyl methacrylate) are used
very successfully to surgically treat C4-T1 disc hernias and spinal instability;
newer methods of spinal arthroplasty, where disk prostheses are inserted in the
intervertebral space, are also used.

In small dogs the use of many of the described implants is unfortunately
impossible, as the development has not gone in this direction.

In tetraparetic and tetraplegic dogs we must therefore, in addition to the hernia of
the cervical spine disc, also take into account other pathologies: herniation of the
cerebellum, axial overlapping, instability of C1-C2, cellebelar abiotrophy,
hyperplasia of articular processes and consequently a narrowing of the spinal
canal, arachnoid cysts - diverticula, bleedings, neoplasms, myelitis,
meningomyelitis, encephalitis, epidural abscess, discospondylitis, vertebrae
osteomyelitis, ishemic myelopathy, Chiari malformation, embolism, fractures
and dislocations.

We diagnose compression of the spinal cord due to disc hernia based on a basically
good heteroanamnesis, clinical signs, examination of the dog when moving and
resting, with an orthopaedic and neurological examination and with image
diagnostics (X-rays with myelography, CT, MRI).

In cases where we are dealing with hernia of the intervertebral disc, an X-ray with
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myelography with lumbar punction (L5/6 or 6/7) is diagnostically usually
sufficient, and becomes more dependable when supplemented by a CT scan. In
diagnosing pathologies in the cervical spine where myelography needs to be used,
we avoid cysternal puncture as it can be too invasive.

Surgical treatment of cervical spine disc hernia in small dogs is based on
decompression with corpectomy (ventral slot) and removal of the disc material; in
the caudal part from C4 to T1, additionally with distraction and stabilisation.
Distraction can be performed with specially adjusted gelpi retractors with an L tip
or with distractors that can be fastened to Kirschner pins, positioned into opposite
vertebrae.

For implants that are linked with bone cement after distraction, we use Kirschner
pins or screws in different sizes, depending on the size of the dog.

The opening/slot of the spinal cord is covered with a gelatine sponge. In the
intervertebral space we place spongious bone matter.

Rehabilitation in surgeries of cervical spine disk hernia is good and quick. We
recommend passive activity-physiotherapy, immediately after surgery. Control
examinations are performed 3 weeks after surgery and laterif needed.

Keywords: hernia disci; cervical spine; ventral slot; dog
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Kratak sadrzaj

Artrodeza je redi hirurski zahvat u ortopediji pasa i macaka. To je postupak kojim se
ukocuje jedan ili vise zglobova istovremeno (arteficijalna ankiloza). Indikacije su
hiperekstenzije zglobova, hirurski neoperabilni prelomi, dugotrajni bolovi razlicite
etiologije, degenerativna oboljenja, hroni¢ne luksacije i subluksacije, kao i povrede
Zivaca. Artrodeza je u nekim sluc¢ajevima poslednje i jedino moguce reSenje sanacije
patoloskih promena u zglobovima.

Kod pasa i macaka moze se provoditi prakticno na svim zglobovima. Pa ipak
artrodeze nekih zglobova ne omogucavaju dobru funkcionalnost, kao ni udobno
kretanje bez Sepanja, zato se ponekad stavljaju na vagu sa amputacijom
ekstremiteta. Kod artrodeza lakta i kolena nema dobre kompenzatorne
biomehanike ostalih zglobovaiu takvim slu¢ajevima amputacija moze da bude bolji
izbor, pre svega kod macaka, naravno, ako staratelji nisu u nedoumici iz estetskih
razloga.

Nase konac¢ne odluke o ukocenju zglobova moraju da budu uslovljene slede¢im;
klinicka slika, ortopedski i neuroloski pregled, slikovna dijagnostika (rtg, CT, UZ),
po potrebi artroskopija, i kao poslednje i veoma vazno, ili ¢ak najvaznije, detaljno
upoznavanje vlasnika o potrebi za operacijom, toku operacije, moguéim
komplikacijama, periodu rehabilitacije, prognozi i neophodnosti, prednostima i
nedostacima planirane artrodeze.

Kod pripreme i samog hirurSkog postupka potrebni su dobar plan i detaljno
sprovodenje postupka da bi se sprecile nepravilna rotacija i angulacija nakon
ukocenja. Veoma je vazno da izratunamo i uvazavamo ugao koji nastane nakon
ukocenja, da bi se omogucila $to funkcionalnija mehanika preostalih zglobova na
istojnozi.

Mogu se primenjivati mnoge hirurske tehnike, zavisno od zgloba koji nameravamo
da ukocimo, velic¢ine, aktivnosti i uzrasta Zivotinje. NajceSce se koriste specijalne
(ugaono stabilne) ili standardne plocice razli¢itih dimenzija, vijci, Kir$nerove igle
sa u$iljenim vrhom ili navojem, samostalnoili u sastavu okvira (spoljasnji fiksatori).
Implantati, plocice se u vecini slu¢ajeva skidaju nakon Sest do dvanaest meseci.

Po nasem klinickom monitoringu, najfunkcionalnije su pankarpalne i scapulo-
humeralne artrodeze, jer Zzivotinje posle tih operacija retko Sepaju. Kod
pantarzalnih artrodeza se kod velike ve¢ine pasa i macaka povremeno pojavljuje i
drugaciji nacin hodanja ili rastere¢enje noge prilikom stajanja na mestu. A kod
artrodeza ostalih zglobova, na¢in hodanja je uvek promenjen i prilagoden
ankiloti¢nom zglobu.

Kljucnereci: zglobovi; artrodeze; pas; macka
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Abstract

Arthrodesis is a rare surgical procedure in cat and dog orthopaedics. We use it to
fixate one or (at the same time) more joints (artificial ankylosis). The indications
are hyperextensions of joints, surgically inoperable fractures, long-term pain of
various etiology, degenerative diseases, chronic luxations and subluxations and
nerve damage. In some cases, the arthrodesis is the last and only option for the
rehabilitation of pathological joint changes.

In dogs and cats, it can be done practically on all joints. Yet arthrodeses of certain
joints do not facilitate good functionality and comfortable movement without
limping, therefore we sometimes weight them against amputation of the limb. Good
compensatory biomechanics of other joints in arthrodeses of elbows and knees is
lacking and in such cases amputation can be a better choice, especially in cats,
provided of course that the owners do not have any beauty concerns.

Our final decisions to fixate joints are based on: the clinical presentation,
orthopaedic and neurological examination, image diagnostics (X-ray, CT, US),
arthroscopy if necessary and, lastly - and perhaps most importantly - the detailed
informing of owners about the need for surgery, the process, possible
complications, rehabilitation period, prognosis and urgency, advantages and
shortcomings of the planned arthrodesis.

In the preparation and surgical procedure itself, a good plan and precise work is
needed to prevent incorrect rotation and angulation after fixation. It is very
important to calculate and take into account the angle that emerges after the
fixation, whereby the highest possible functional mechanics of the remaining joints
inthelimbispreserved.

We can apply many surgical techniques, depending on the joint we plan to fixate,
the size, activity level and age of the animal. Most often used are special (locking
plates) or standard plates in different sizes, screws, Kirschner trocar or threaded
wires, on their own or as part of a framework (external fixators).

Plates are usually removed after six to twelve months.

According to our clinical monitoring, pancarpal and scapulohumeral arthrodesis
are the most functional, animals rarely limp after these surgeries. In pantarsal
arthrodesis, most dogs and cats occasionally exhibit a different manner of walking
or placing less stress on the leg when standing on the spot. In arthrodesis of other
joints the manner of walking is always changed and adjusted to the ankylotic joint.
Keywords: joints; arthrodesis; dog; cat
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Kparak cagpikaj

Pacuen Hemua npexacras/ba ypoheHy aHoManujy ycHe pymsee. ETHomoruja osor
odorbema je MynTHKay3alHe IpPUpoe, ca MPeJOMUHAHTHUM yTHLdjeM TeHeTCKOT
daxropa. Paciien npescteasba ypohenu nepopMHUTET TIe TOKOM eMOPUOHATHOT U
(peTanHor pasBoja He [0J1a3M 0 MOTIYHOT 3aTBapama U CpacTama NnajaTUHATHUX
U3[laHaKa TOpHE BUIMIIE, a TUME HU [0 CTBapama M 3aTBapama NOP3aaHOr CBOJA
yCHe Ay1ube. Pacuen MoXe fa ce IpOoTe)Xe ¥ Hallpes 1a fa 3aXBaTH U IECHHU, YCHE U
Hoc. Obomeme Cce MNPWIMKOM KIMHUYKOI IIperjaefa BpJIO jeJHOCTaBHO
IWjarHOCTHKYje. BnacHuM Hajuelrhe mpumeTe na IITeHe MPUJIMKOM CHCamba He
ycreBa fa MporyTa XpaHy, Hero MjaeKo H3ja3u Kpo3 HOo3[pBe. Y Teparuju OBOT
obo/bewma MPUCTyNamMO KOH3EPBAaTUBHUM M XUPYPIIKHM MeTOJama Jieyemwa.
[IpumeHa XuUpypuiKe Tepanuje He Mpenopyuyje ce ncuma miuahum ox 4 mecena
KaKko du ce ¢opMHpao KOUITAaHU CBOJ jep Ce TOKOM IOopacTa MalujeHTa, pacler
MOXKe U mpornopuroHanHo noseharu. CaspeBameMm LITEHAla 40Ia3y U 10 TopacTta
nebprHe MeKkor TKMBa (Mykose M cyOMykose). Y OBOM pajy ONUCYjeMO [iBe
XUpYpIIKE TEXHUKE CaHalMje paclierna Hemnla, Koje NPUMEBYjeEMO Ha Halloj
KJIWHULY TIPU Jieyewy Taca ca OBUM ypoheHUM J1e()OPMHUTETOM W TO TEXHUKY
IBOCTPYKOT dJiarna v TeXHUKY pOTallMOHOT hyiana.

KipyuHe peun: ypohene anomainyje, pacuen Henua
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Abstract

Cleft palate is common birth disorder of oral cavity with multicausal ethiology,
with genetic component as major one. During embrional and fetal development a
palatal arches dont fuse and gap between is forming sometimes continuing oraly
to incisive bone, gingiva and nares. Clinicaly the owners usually compain about
inposibility of feeding, where during swaloving a milk exiting trought nares.
Surgical therapy of this disorder should be delayed until min four months becouse
of palatal developing, but in meanwhile a owner must be learned how to properly
feed puppyes and additional support therapy must be conucted. In this paper we
describe a two surgical techniques, a double palatal flap and palatal rotational
flap, which we using on uur clinic in surgical therapy of this disorder.

Keywords: inborn deformities, cleft palate
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Kparak cagpixaj

Behuna xupypukux 3axsata nogpasymesa ynorpedy marepujaia 3a IUBEHE KOjU
he 3aTBOpUTH paHy U OMOryhUTH HEHO OpXKe 3apacTame. MHOre KOMIUIMKalLWje,
Kao IUTO je JeXUCLEeHUWja paHe, CTBapawme ,MPTBUX" IPOCTOpA, MONyLITame
JWraTtypa, mnojaBa cepoma M UHGEKIHWje MOry Aa IejloM Oyny W mociaegula
NIOTpeurHor ofadupa XUPYPLIKOT KOHIIA WIM HealeKBAaTHO MPUMEHEHOr ILIaBa.
Cno)xeHH yCI0BU Y 3apacTamwy paHa, MPUCYTHOCT BULIE PA3TUYUTUX TKUBA Y CAMO]
PaHH, pa3IUUUTH CTENIEHU HANPETHYTOCTH paHe y MPOoLecy 3apacTama, U3arame
XUPYPLIKOT KOHLA TEeJeCHUM TEeYHOCTHMAa W Pa3HOJMKOCT XUPYPIIKHUX paHa
3axTeBajy MPUMEHY DPa3IuYUTUX MaTepujana y wusewy. O03upom na je ymora
IIaBOBA J1a APXKE TKUBA y all03ULIMjH, CBE JOK Ce ITPOoLieC 3apacTama He 3aBPLIH, BPJIO
jé B&)KHO 3HATH 7[a PA3JINuYUTe TeJEeCHEe TEYHOCTH, y 3aBUCHOCTH Off HUXOBUX
KapaKTepHUCTHKa, Ipe cBera nX, Mory fia yTH4y Ha MaTepujai 3a LuBewe. Takohe,
Tpeda y3eTu y 003Up U Bpeme Koje je moTpedHO 3a 3apacTawme HeKor TKUBa. Jodpo
NI03HaBamwe (PU3NYKUX CBOjCTaBa U DMOJIOIIKHUX CBOjCTaBa XMPYPLIKOT KOHLIA, Kao U
npaBuiaaH KM3dop oxrosapajyher masa, je MpemycioB 3a ONTHUMAIHO 3apacTambe
TKHBA.

KipyyHe peuH: XMpypLIKH KOHALl, XUPYPLIKH IIaBOBU
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Abstract

Surgical sutures are routinly used to close surgical wounds to speed a healing
time. Many complications like: wound dehistiention, dead space forming, seroma
formation, weaknening of ligatures, infection of surgical site may be partly caused
by mistakes in choose sutures material, type of sutures or both. Because of
multiple types of tissues, tissue tensions, different healing times, there are need
for different sutures materials, and different types of sutures. All of these,
surgeon must consider when choosing a suture materials and suture to ensure a
optimal tissue healing.

Keywords: suture materials, surgical sutures
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Kratak sadrzaj

Sve veca popularnost rasnih pasa, njihova rasprostranjenost po celom svetu,
stalna potreba za kvalitetnim podmlatkom i znacajna finansijka dobit odgajivaca,
postavlja zahteve pred veterinare da pravovremeno odrede optimalno vreme i
odaberu pravu tehniku inseminacije kuja. Pored toga, neophodno je i
obezbedivanje kvalitetnog priplodnog materijala genetski vrednih muzjaka.
Pocetkom 21. veka, najveci broj sluc¢ajeva (50 — 55%) veStackog osemenjavanja
kuja sprovedenih u Evropi izvedeno je nativhom spermom, dok je 35 — 40%
inseminacija izvr§eno sa duboko zamrznutom spermom i 10% inseminacija sa
ohladenom spermom. Poslednjih godina rashladeno i zamrznuto seme pasa
preuzima primat medu odgajivacima u razvijenim zemljama EU. Glavna
karakteristika duboko zamrznutog semena pasa (-196 °C, teCni azot) je
neogranicen rok ¢uvanja. Poslednjih decenija, savremene tehnike za
osemenjavanje kao i Siroka paleta ekstendora za krioprezervaciju rezultirali su
oCuvanjem i do 70% pokretljivosti spermatozoida posle otapanja, kao i visokoj
uspesnosti (85%) koncepcije. Medu uzgajivac¢ima pasa i klinicarima koji se bave
ovom problematikom, danas je popularnija razredena i rashladena sperma pasa
Cija priprema zahteva manje laboratorijskih uslova i finansijskih sredstava.
Savremene metode analize spermatozoida pomoc¢u CASA sistema (Computer
assisted sperm analysis), omogucava procenu preko dvadeset parametara
kvaliteta sperme pasa, pri ¢emu se osigurava upotreba i cuvanje kvalitetne sperme
odabranih priplodnjaka. Konzerviranje i cuvanje kontrolisane sperme pasa
zauzima centralno mesto u tehnici vestatkog osemenjavanja kuja. Konzerviranje
sperme pruza mogucénost upotrebe proverenog genetskog materijala izabranih
muzjaka Sirom sveta neograni¢eno dugo.

Klju¢ne reci: konzerviranje, sperma, inseminacija, pas, CASA
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Abstract

The growing popularity of dog breeds, their worldwide prevalence, the constant
need for quality genetics and the significant financial aspect, sets requirements
for veterinarians to timely determine the optimum time and choose the right
technique for artificial insemination of bithes. In addition, it is necessary to
provide quality breeding material of genetically valuable males. In Europe at the
beginning of the 21st century, artificial insemination of bithes in most cases (50-
55%) were performed with native sperm, while 35-40% of inseminations were
performed with deep-frozen semen and 10% of insemination with chilled semen.
In recent years, chilled and deep-frozen dog semen have taken over primacy
among breeders in developed EU countries. The main characteristic of deep-
frozen dog semen (-196°C, liquid nitrogen) is an unlimited time of use. Modern
insemination techniques and wide range of cryopreservation extendors have
resulted the preservation of semen quality after dissolution, with mobility of
spermatozoa up to 70% as well as high rate (85%) of the conception. Today,
diluted and chilled dog semen are more popular among breeders and
veterinarians, since their preparation require lower laboratory conditions and
financial costs. CASA (computer assisted sperm analysis) represent modern
method of sperm/semen analysis which enables assessment of over 20 quality
parameters of the sperm, thus, ensuring the long-term use of the selected breeder
semen. The preservation of sperm provides the opportunity to use the tested
genetic material of selected males throughout the world for an unlimited period of
time and takes a central place in the artificial insemination technique in bitches.
Key words: conservation, sperm, insemination, dog, CASA
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Kparak cagpixaj

Llusb oBor papa duo je ma ce yrBpou koHueHTpauvja TNF-o y kpBu nmaca koju cy
[OJIa3yiIv Ha BeTepuHapCKy KIMHUKY, a YHjU CY Y30pLU PyTHHCKH oOpahuBaHu y
Jladparopuju 3a martonowky ¢usnonorujy JlemaprmaHa 3a BETepUHAapCKY
MeIuUuHY. Y orjep je ykbydeHo 60 rnaca pasJIMYuTOr CTapOCHOT U 3paBCTBEHOT
craryca. Konuenrpauuja TNF-a je onpehena nomohy EJIMCA metone. Pesynratu
UCTpaXuBama I0Ka3dyjy Aa kop 40 MCIUTHBAHHUX Iaca MOCTOjU KOHLIEHTpauuja
TNF-a ucnogn 2 pg/mL, mTo je Jo®wH AeTeKUUOHU TUMUT ynotpedseHor EJTMCA
kuta. Kog 20 naca je kouentpauuja TNF-a duna y pacnony ogn 5,6 no 309 pg/mL,
OOHOCHO paHr mepema je usHocuo 303,5 pg/mL. CBu pesyntaT ofHOCe ce Ha
JUCTpUOyLHjy BpeAHOCTH Kof noMenyTux 20 naca. Cpefmba BpEIHOCT je U3HOCHIIA
54,35 pg/mL. CrangapnaHa nesdjauuja duna je 86,84 pg/mL |, nok je ctanzapaHa
rpemka ouna 18,91 pg/mL. Mepujana je dwna Ha BpenHoctd 19,4 pg/mL.
BpenHocTH 1o nepueHTWIMMA pacnojene H3HOCWIHU cy (BpenHoctd of 10 mo 90
nepueHTuia pegom): 6,2; 10,16; 12,4; 15,6;17,56; 19,4; 25,72; 39,76; 42,7; 48,76 n
257,8 pg/mL. BpegHOCT MCHUMETPUYHOCTH WU CIJBOLITEHOCTH OUCTpUDyLHje
(pexBeHLUje U3HOCUIU Cy 2,43 1 4,92. luctpudyurja ppeKkBeHLHje je HopMaaHa
npema Konmoropos-CMHPHOB TECTy .

KipyuHe pHjeun: rcy, kpB, pakTop HEKpo3e Tymopa anda, KOHLeHTpauuja.
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Abstract

The aim of this paper was to determine the concentration of TNF-a in the blood of
dogs that came to the Veterinary Clinic, whose samples were routinely processed
in the Laboratory of Pathological Physiology of the Department of Veterinary
Medicine. 60 dogs of different age and health status are included in the tour. The
concentration of TNF-a was determined using the ELISA method. The results of
the study show that in 40 dogs tested there is a concentration of TNF- below 2 pg /
mL, whichis the lower detection limit of the ELISA kit used. In 20 dogs, the TNF-a
concentration was in the range of 5.6 to 309 pg / mL, ie the measurement ranking
was 303.5 pg / mL. All results refer to the distribution of values for the above 20
dogs. The mean value was 54.35 pg / mL. The standard deviation was 86.84 pg /
mL, while the standard error was 18.91 pg / mL. The median was at 19.4 pg / mL.
The percentile distribution values were (values from 10 to 90 percentile in turn):
6.2;10.16;12.4;15.6;17.56;19.4; 25.72;39.76; 42.7, 48.76 and 257.8 pg / mL. The
value of the isometricity and frequency distribution of the frequency distribution
were 2.43 and 4.92. The frequency distribution is normal according to the
Kolmogorov-Smirnov test.

Key words: dog, blood, tumor necrosis factor alpha, concentration.
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Kparak cagpixaj

HHbexiyje paHa KOf aca U Mavaka ca eHtTepodakrepujama us pona Klebsiella spp.
Cy pYjeTke y KITMHUYKOj pakcu. Y Berepunapcky amdynanry , bJI-Bet” bawa Jyka
NoBefieHa je »keHka Oynrepujepa crapa 8 mjecenu. M3 aHamMHe3e Of BlIacHHUKa
Ca3HajeMo [Ja je Kyja OmepucaHa y IPYroj BETEPUHAPCKOj KIMHHULYW HEKOJIHKO
CeIMHILIE NpPHje HEro0 WITO Cy BIACHUUYW NPHUMJETHIM ODWIAH HCjefaK M3 HOCa.
K/NIMHUUYKUM NpEeriesoM je yCTaHOBJBEHO /1A je OILITe CTale [1Ca HEU3MjemeHo. U3
HO3[pBa je mMpuUMjeTaH 00WIAaH THOjHU HUCLjedak CBjeTso-3eneHe Ooje ca
npumjecama xpase. M3 ycHe myrsbuHe 9M0 je ocjetaH jak 3agax — foetor ex ore.
[Tpernenom ycHe IIyIUbMHE CE yodaBa CBjeke -MH(ULMpaHa paHa Ha TBPIOM
Henuy. 3apacTame paHe je D110 OUUITIeHO OTEXXaHO Ca IPUCYTHOM UH(MEKLIHjOM,
TaKo Ja Cy pyOOBHM HeINlla OCTaau HEeNpurnojeHu. Tek HakoH y3umamwe dpuca [Ha
paHe, MOIJIO Cé YOUMTH Ja je pujed O aKTUBHOM THOjHOM mpouecy. Klebsiella
pneumonide je U30JI0BaHa U3 paHe Hemua KoJ I1ca.

Kipyune pujeun: Klebsiella pneumoniae, moctonepaTuBHa UHGeEKLHja, nac
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Abstract

Infection of wounds in dogs and cats with enterobacteria from the genus Klebsiella
spp. are rare in clinical practice. A female, Bull Terrier was taken to the veterinary
clinic "BL-vet" Banja Luka at the age of 8 months. From the owner's knowledge it
was found out that the dog was operated in another veterinarian's clinic for a
couple of weeks before the owners noticed an abundant nasal discharge. Clinical
examination revealed that the general condition of the dog was unchanged. There
is a noticeable abundant purulent discharge light-green color with food remains
from the nostrils. From the oral cavity there was a strong breath - foetor ex ore
recorded. By examining the cavity, a fresh-infected wound on the hard palate was
visible. The wound healing was obviously difficult because of the present
infection, so that the edges of the palate wound remained not attached. Only after
taking a swab of the bottom of the wound, it can be noticed that this is an active
suppurative process. Klebsiella pneumoniae was isolated from the wound of the
palate with the dog.

Keywords: Klebsiella pneumoniae, postoperative infection, dog
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