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 THE IMPORTANCE OF FOOD LABELLING FOR CONSUMERS 110
» Marija Boskovi¢ Kabrol, Mirjana Lovrenovi¢, Slaven Grbi¢, Marija Starcevic, .
Milica Laudanovi¢, Milica Glisi¢, Jelena Janji¢

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

» MECO H 30PABJBE JbYIH — MUIIIJBEE ITOTPOIITAYA 111
: Mupjana Jlospenosuh, Cnasen I'pSuh, Mapuja Crapuesuh, Hatama [amounwja, ;

: Jenena Jawuh, Haramwa Kunudapma, Munasn XK. Bantih

 MEAT AND HUMAN HEALTH - CONSUMER OPINION '

: Mirjana Lovrenovi¢, Slaven Grbi¢, Marija Starcevi¢, NatasaGlamoclija, Jelena Janjic,

: NatasaKilibarda, Milan Z. Balti¢ :

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

+ 3BABUCHOCT ITPOU3BOIHHX PE3YJITATA H MFHTECTUHAJTHE 113
: XHCTOMOP®OMETPHIJE BPOJJIEPA XPABLEHUX TEHUCTEMHOM

+ Mmnia Dnmeth, Mapuja bomkosuh Kabpon, Mutan XK. Baxruh, Maprja [inmuh,

: Harawa I'mamounuja, Pagmuna Mapkosuh :
 RELATIONSHIP BETWEEN GROWTH PERFORMANCE AND

 INTESTINAL HISTOMORPHOMETRY IN BROILERS FED WITH

: GENISTEIN

Milica Glisi¢, Marija Boskovi¢ Cabrol, Milan 7. Balti¢, Marija Glisi¢, Natasa

i Glamoclija, Radmila Markovi¢

: OTIPEJIEJBEIHE MOTPOIIIAYA 3A U350P MECA ITPEMA C 117

ITAPAMETPHUMA KBAJIUTETA

. Cnasen I'pbuh, Mupjana Jlospenosuh, Munas . bantuh, Munas Byxkuh,

» Wsana bpaunkosuh Jlasuh, Pajunh Antonuja, Jenena Jawuh

: MEAT PREFERENCE ACCORDING TO QUALITY PARAMETERS
Slaven Grbi¢, Mirjana Lovrenovi¢, Milan 7. Balti¢, Milan Vuki¢, Ivana Brankovi¢
' Lazi¢, Rajc¢i¢ Antonija, Jelena Janji¢

'
| L
v '

35

+ TIO3HATO/HEIIO3HATO: YTHULIAJ IIOBEPEFA ITPH U3B0PY U 121
 CTABOBUMA O BE3BJETHOCTH H KBAJTUTETY MECA ;

» Mumuna Imumuh, Cnasen I'pduh, Mupjana Jlospenosuh, bpanucias bantuh,

+ AuToHuja Pajuuh, Jenena Jamuh, Mapuja Bomxkosnh Kabpor

» KNOWN/UNKNOWN: THE INFLUENCE OF TRUST IN THE CHOICE
: AND ATTITUDES TOWARDS MEAT SAFETY AND QUALITY

+ Milica Glisi¢, Slaven Grbi¢, Mirjana Lovrenovi¢, Branislav Balti¢, Antonija Rajcic,
© Jelena Janji¢, Marija Boskovi¢ Cabrol

.......

. IPUMJEHA CYTOTAPE TEXHUKE U METOJE ITPETJIEOA 125 :

» BATUHAJTHE CJIY3U Y JUJATHOCTHIH CYIIKIIHHHYKHUX

: EHITOMETPHUTHCA (CE)

: Munan Manetuh, Hophe Casuh, Ipaxenko bynumup, Josan Bnarojesuh,

: Bojana bajaruh

. APPLICATION OF CYTOTAPE TECHNIQUE AND METHODS OF

:» VAGINAL MUCUS EXAMINATION IN DIAGNOSIS OF SUBCLINICAL
 ENDOMETRITIS (SE

Milan Maleti¢, Dorde Savi¢, Drazenko Budimir, Jovan Blagojevi¢, Bojana Bajagic¢

........

..................................................................................
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37 STETNI EFEKTI PODLOGE I PROSTIRKE NA SINHRONIZOVANO 129 :
: VJESTACKO OSJEMENJAVANJE MLIJECNIH KRAVA U KANTONU :
: SARAJEVO
. Benjamin Cengi¢, Amel Cutuk, Tarik Muteveli¢, Sabina Seri¢ Haraci¢, Lejla Veli¢,

Nejra Hadzimusi¢, Amina Hrkovi¢ Porobija, Pamela Bejdi¢, Nedzad Hadziomerovic,
' Muamer Dervisevic¢ .
 DETRIMENTAL EFFECTS OF FLOORING AND BEDDING TO

» SYNCHRONISED ARTIFICIAL INSEMINATION OF DAIRY COWS IN

: SARAJEVO CANTON

. Benjamin Cengi¢, Amel Cutuk, Tarik Muteveli¢, Sabina Seri¢ Haraci¢, Lejla Veli¢,
Nejra Hadzimusi¢, Amina Hrkovi¢ Porobija, Pamela Bejdi¢, Nedzad Hadziomerovic,
Muamer Dervisevic¢ .

38 ' UCITMTUBAKE AHTUMHUKPOBHE AKTUBHOCTH PA3JTMYUTHX © 133 !
. BPCTA ETAPCKUX YJ/bA IPOTHB HAJ3HAYAJHUJHUX Y3POUHHKA :
. MACTUTHCA KOJ MJIEYHHX KPABA
+ 3opana Kosauesnh, Muonpar Pagunosuh, Msana Yabapkana, Hebojma Knanap,
. bupana boxun
: TESTING THE ANTIMICROBIAL ACTIVITY OF DIFFERENT TYPES OF
+ ESSENTIAL OILS AGAINST THE MOST SIGNIFICANT CAUSES OF
. MASTITIS IN DAIRY COWS
Zorana Kovacevi¢, Miodrag Radinovi¢, Ivana Cabarkapa, Nebojsa Kladar,
: Biljana Bozin

+ 39 : YTHIAJ TEIIKOT METAJIA APCEHA HA ITAPEHXHUM BUMEHA KPABA : 135
: MBana [laBunos, JIparuna Crojanosuh, AuHamapua ['andu Bykomanosrh, Mununa : :
Bpanemwesuh, Muonpar Pagunosuh, Muxajno Eppemsan, bpanuciasa Jlakuh
INFLUENCE OF HEAVY METAL ARSENIC ON COW"S UDDER
PARENCHYMA
Ivana Davidov, Dragica Stojanovi¢, Annamaria Galfi Vukomnovic,
Milica Vranesevi¢, Miodrag Radinovi¢, Mihajlo Erdeljan, Branislava Laki¢

v 40 YTHUIAJ TJEJIECHE KOHOHUIINJE HA KBAJIUTET KOJIOCTPYMA 137
: M/IINJEYHHUX KPABA : :

Cphan Tonoposuh, Mapxo P. Llunnosuh, UBan Cranunh, Muonpar Pagunosuh,

3opan Pysxuh, JoBan Cranojeuh

INFLUENCE OF BODY CONDITION ON THE QUALITY OF

COLOSTRUM OF DAIRY COWS

Srdjan Todorovi¢, Marko R. Cincovi¢, Ivan Stanci¢, Miodrag Radinovi¢,

Zoran Ruzi¢, Jovan Stanojevic

141 ZNACAJ IZRADE PROGRAMA PREVENTIVE MASTITISA 139
. : Miodrag Radinovi¢, Zorana Kovacevi¢, Ivana Davidov, Marija Pajic¢, . .
+ Mihajlo Erdeljan, Jovan Stanojevic
: THE IMPORTANCE OF DEVELOPING A MASTITIS PREVENTION
PROGRAM
: Miodrag Radinovi¢, Zorana Kovacevi¢, Ivana Davidov, Marija Paji¢,
+ Mihajlo Erdeljan, Jovan Stanojevi¢
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42 KOPTHU30/T MTEKA KAO HHOHUKATOP CTPECA KOJI KPABA » 141
: . IOparan Kuexesuh, Cperen Henguh, Jbydomup JoBanosuh, Jyuran Bourswakosuh, ' :
bojau T'onuh, Oparan Kacaruh, Janujena Kuposcky, Xemko Cnanojesuh
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: MILK CORTISOL AS STRESS INDICATOR IN COWS 143
. DraganKnezevi¢, Sreten Nedi¢, Ljubomir Jovanovi¢, Dusan Bo$njakovic, : ;
© Bojan Goli¢, Dragan Kasagi¢, Danijela Kirovski, Zeljko Sladojevi¢

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

HHCYJIMHY CIHYAH ®AKTOP PACTA-1 Y MJIEKY KAO BHOMAPKEP ’145
: PETTPOOYKTHBHOTI CTATYCA KPABA

. JKemko Cnanojesuh, Jbybomup JoBanosuh, bojan ['omuh, Iparan Kacaruh,
Iparan Kuexesuh, [Janujena Kuposcku

+ INSULIN LIKE GROWTH FACTOR-1 IN MILK AS BIOMARKER OF
: COWS REPRODUCTION

+ Zeljko Sladojevi¢, Ljubomir Jovanovi¢, Bojan Goli¢, Dragan Kasagi¢,

: DraganKnezevi¢, Danijela Kirovski

'
Leeea L
h v

L 44

: ZDRAVSTVENA Z@STITA I DOBROBIT TELADI © 149
. (PREGLED ISTRAZIVANIJA) ;

. Jovan Bojkovski, RadiSa Prodanovi¢, Sveta Arsi¢, Sreten Nedi¢, Ivan Vujanac,
Petar Kara¢, Ljiljana Samolovac, Dusica Ostoji¢ Andri¢, Nektarios Giadinis,

' Nikolaos Panousis

HEALTH CARE OF CALVES AND WELFARE (REVIEW RESEARCH)
: Jovan Bojkovski, Radisa Prodanovi¢, Sveta Arsi¢, Sreten Nedi¢, Ivan Vujanac,
Petar Kara¢, Ljiljana Samolovac, Dusica Ostoji¢ Andri¢, Nektarios Giadinis,

' Nikolaos Panousis

.......

: PLUCNA PASTERELOZA U FARMSKOM UZGOJU SVINJA ' 151
. Nemanja Zdravkovi¢, Jadranka Zuti¢, Oliver Radanovi¢, Sreten Nedi¢, Sveta Arsi¢,

Ivan Vujanac, Ivan Dobrosavljevi¢, Jasna Prodanov-Radulovi¢, Jovan Bojkovski
PULMONARY PASTERLOSIS ON PIGS FARMS

' Nemanja Zdravkovi¢, Jadranka Zuti¢, Oliver Radanovi¢, Sreten Nedi¢, Sveta Arsi¢,
+ Ivan Vujanac, Ivan Dobrosavljevi¢, Jasna Prodanov-Radulovi¢, Jovan Bojkovski

...... Y

' 46

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

: YTULIAJ CYBAKYTHE ALIUI03E BYPATA HA METABOJTMYKH : 163

IMPO®UJT OBAIIA

: JoBau CranojeBuh, Muoppar Pagunosuh, Mapko P. Ilunnosuh, Bpanucnasa benuh,
» Braguua Ionymupar, Tujana Kykypuh

: INFLUENCE OF SUBACUTE RUMINAL ACIDOSIS ON METABOLIC
PROFILE TO SHEEP

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

+ Vladica Polumirac, Tijana Kukuri¢

.......

3HAYAJ MUKOTOKCHHA Y CABPEMEHOM KOHIEIITY ,,00 (bUBE 155 :
. 1O TPIIE3E* : ;

: CTamen Panynosuh, Panmuna Mapkosuh, Jparan Hledep, Ceetnana ['poosuh,
+ Hejau Iepuh, Caura boukosuh, Iparo Henuh

THE IMPORTANCE OF MYCOTOXINS IN THE MODERN CONCEPT
"FROM FIELD TO TABLE"

* Stamen Radulovi¢, Radmila Markovi¢, Dragan Sefer, Svetlana Grdovi¢,

Dejan Peri¢, Sasa Boskovi¢, Drago Nedi¢

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

MHKOTOKCHHH - HEBUJIJbHUBA OITACHOCT Y XPAHH 3A JbYIIE 159
: H JKUBOTHILE '

+ Panmuna Mapkosuh, Ctamen Papynosuh, [lejan [lepuh, Ceemiana [pposuh,

JTazap Maxwusuh, Iparau [lledep

MYCOTOXINS - INVISIBLE HAZARD IN FOOD FOR HUMANS

» AND ANIMALS

Bradmila Markovi¢, Stamen Radulovi¢, Dejan Peri¢, Svetlana Grdovic,

' Lazar Makivi¢, Dragan Sefer

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

: MUKOTOKCHUHH — IOA JIM MOPAJY YBEK BUTHU LIITETHHU : 163
+ IOparaH ledep,Cramen Panynosuh, [lejan Iepuh, Cama Boukosuh, :

© CeTIaHa I'poosuh, Jlasap Maxusuh, Pagmuna Mapkosuh

+ MYCOTOXINS — DO THEY ALWAYS HAVE TO BE HARMFUL

* Dragan Sefer,Stamen Radulovi¢, Dejan Peri¢, SasaBoskovi¢, Svetlana Grdovi¢,

Lazar Makivi¢, Radmila Markovi¢

: IPOLIEHA E®@UKACHOCTH CABPEMEHUX HYTPUTUBHHUX : 167

+ CTPATETHJA Y BOPBHU ITPOTHB MUKOTOKCHHA

. Hejau Ilepuh, Panmuna Mapkosuh, Ctramer Pagynosuh, CBernana ['pnosuh,

» Jlasap Maxusuh, Jiparo H. Hepuh, Jparax llledep

: ASSESSMENT OF THE EFFECTIVENESS OF MODERN NUTRITIONAL

: STRATEGIES IN THE FIGHT AGAINST MYCOTOXINS

. Dejan Peri¢, Radmila Markovi¢, Stamen Radulovi¢, Svetlana Grdovi¢, Lazar Mal<1v1c
: Drago N. Nedi¢, Dragan Sefer

'
"""" r
' '

} 51

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

: IPUCYCTBO MUKOTOKCHHA Y 3AUMHHMA 171
Ceetnana ['pposuh, Panmuna Mapkosuh, CrameH Panynosuh, [lejan [Tepuh, ' '

. HOparau ledep
: PRESENCE OF MYCOTOXINS IN SPICES

Svetlana Grdovi¢, Radmila Markovi¢, Stamen Radulovi¢, Dejan Peri¢, Dragan Sefer

.+ HCITUTUBAKE CAIP)XKAJA TEITIKHUX METAJIAY XPAHH 3A 173 :

» JKHBOTHUIBE

Munujana l'onuh, Bumana [lehanan, Jenena Aununh, Panosan Jedgtenuh
» TESTING OF HEAVY METAL CONTENT IN FEED

Milijana Goli¢, Biljana Pe¢anac, Jelena Anici¢, Radovan Jefteni¢

.......

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

: 3ABOPAB/bEHH ECEHIIUJAJTHH MUKPOE/IEMEHT- MOJIMBJIEH + 175

+ Onueepa Banuuh u CeTnana Munanosuh
: THE FORGOTTEN ESSENTIAL MICROELEMENT- MOLYBDENUM
+ Olivera Val¢i¢ and Svetlana Milanovi¢

.......

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

: TATI AHAJTH3A 3AKOHA 3A BETEPUHAPCKO-MEIHUITHHCKE 177

: TIPEIIAPATE CA LTUJBEM JOBHJAKA CMEPHUIIA Y IAJBUM

+ TIOCTYIIIMMA ITIOBERAIA CTEIIEHA YCAIJIAITEHOCTH CA

» EBPOIICKHM 3AKOHOJABCTBOM

Huxomnue baboscku, Camxo Apcos, MapuHa Bennukoscka

GAP ANALYSIS OF THE LAW ON VETERINARY MEDICINES IN ORDER
» TO OBTAIN GUIDELINES IN FURTHER PROCEDURES FOR

. INCREASING THE LEVEL OF COMPLIANCE WITH EUROPEAN

.+ LEGISLATION

* Nikolche Babovski, Sasko Arsov, Marina Velickovska
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+ 55 : PU3HUIIU U KOPHUCTH OJf IPUMEHE MAPUXYAHE (KAHABHCA) + 179
: . YBETEPUHAPCKOJ MEOULIUHH : '

+ Burtomup Rynuh, Cama Msanosuh, Cynunua Boposan, Muaupa Myjesusosuh,

. Pomen Benes, Augnpeja IIpesennap-Lipuuh, Aprypo AHajjoH

: RISKS AND BENEFITS OF MARIJUANA (CANNABIS) USEIN

: VETERINARY MEDICINE

' Vitomir Cupic, Sasa Ivanovic, Suncica Borozan, Indira Mujezinovic, Romel Velev,

+ Andreja Prevendar-Crni¢, Arturo Anadon
' 56 : UTJECAJ STAROSTI NA KONCENTRACIJU LECITINA, HOLESTEROLA : 181
: + TUKUPNIH LIPIDA U NEKIM TKIVIMA ZIVOTINJA : :

. Atifa Ajanovi¢, Amina Hrkovi¢-Porobija, Lejla Veli¢

+ INFLUENCE OF AGE ON THE CONCENTRATION OF LECITHIN,

» CHOLESTEROL AND TOTAL LIPIDS IN SOME ANIMAL TISSUES
: + Atifa Ajanovi¢, Amina Hrkovi¢-Porobija, Lejla Veli¢ :
+ 57 : BIOAKTIVNE KISELINE OVCIJEG MLIJEKA I SIRA SA PODRUCJA : 183
; : BOSNE I HERCEGOVINE : '

: Amina Hrkovi¢-Porobija, Lejla Veli¢, Benjamin Cengi¢, Nejra Hadzimusi¢,

. Pamela Bejdi¢, Amel Cutuk, Ermin Salji¢, Atifa Ajanovi¢

» BIOACTIVE ACIDS OF SHEEP'S MILK AND CHEESE FROM BOSNIA

: HERZEGOVINA

. Amina Hrkovi¢-Porobija, Lejla Veli¢, Benjamin Cengi¢, Nejra Hadzimusi¢,

: Pamela Bejdi¢, Amel Cutuk, Ermin Salji¢, Atifa Ajanovi¢
. 58 3/I0OhYOJHA AHEMHJA IITIAPAHA HA TOIUVIOBOOHHUM PUBHAITUMA 185 .
; : Y P. CPBUJH : :

Huxonuna Hosaxos, Mupocnas hupkosuh, bpanncnasa bennh, Jymas Jlasuh,

. Mapxo lJunuosuh, Munomw ITenuh, Bpankuua Kapranosuh

 MALIGNANT ANEMIA OF THE CARPS ON WARM WATER FISH

. FARMS IN R. SERBIA

Nikolina Novakov, Miroslav Cirkovi¢, Branislava Beli¢, Dusan Lazi¢,

: Marko Cincovi¢, Milo$ Peli¢, Brankica Kartalovi¢
.+ 59 | HEKPO3A HIKPTA ITIAPAHA Y3rAJAHUX HAPUBHHAITHUMA » 187 .
: Iywasn Jlazuh, Munomw IMenwh, Munena Camojnosuh, Janubop Tomoposuh, : ;

. Tujana Kyxypuh, Hukonuna HoBakos

 NECROSIS GILL CARP BREED IN FISH FARMS

. Dusan Lazi¢, Milo$Peli¢, Milena Samojlovi¢, Dalibor Todorovi¢, Tijana Kukurié,

+ Nikolina Novakov

© 60 : HAIITHOHAJIHU CUCTEM 3A YIIPAB/bAKGE HYCITPOU3BOIUMA : 189
; + JKUBOTHHCKOT ITOPHUJEKJIA Y PEITYBJIUIIN CEBEPHOJ ; ;
MAKEJOHHUIN
: bunjana CrpojmaHnoBcka, Hukonue baboscku, Aprenn OcMaHH
. NATIONAL SYSTEM FOR MANAGEMENT OF ANIMAL BY PRODUCTS
: OF REPUBLIC OF NORTH MACEDONIA
© Biljana Strojmanovska, Nikolce Babovski,Argend Osmani
: 61 | AHTUMHUKPOBHA PE3UCTEHIIUJA Y CEBEPHOJ MAKEJOHUJY ' 191
: © 'Y 2020 TOODVUHH : ;

: MapruH Jowecku

...........................................................................................
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. Martin Josheski

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

: HAIIAJTM KOJI TIACA U MAYAKA

+ Henap Auppuh
. SEIZURES IN DOGS AND CATS
© Nenad Andri¢

* ISPITIVANJE PATOLOGIJE MALOG KOLONA KOD KONJA

Milomir Kova¢, Ruslan Aliev, Drago Nedi¢, Nevena Drakul
» EXAMINATION OF SMALL COLON PATHOLOGY IN HORSES
Milomir Kovac¢, Ruslan Aliev, Drago Nedi¢, Nevena Drakul

: HEOPEKTOMHJA KOJI TICA 3AXBAREHOT MAJTUTHUM TYMOPOM -

: IPUKA3 CJIYYAJA

. Topan ITapaw, Pagocnas ['ajanu, bojan JIykay, Orwen Iapau, Ormen Butkosuh,
* Hrop Yerap

. NEPHRECTOMY IN A DOG AFFECTED BY A MALIGNANT TUMOR

: - CASE REPORT -

» Goran Para$, Radoslav Gajanin, Bojan Luka¢, Ognjen Paras, Ognjen Vitkovi¢,

+ Igor Cegar

MOTI'YRHOCT U OTPAHUYEKA ITPUMEHE ETAPCKHX YJbA KOJJ
. ITACA 1 MAYAKA

dunmun tpday, Kocta [Merposuh, Jparuua Crojanosuh, Pagomup Parajan

+ POSSIBILITY AND LIMITATIONS OF THE USE OF ESSENTIAL OILS
» IN DOGS AND CATS

Filip Strbac, Kosta Petrovi¢, Dragica Stojanovi¢, Radomir Ratajac

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

ITUPERLE HEPBHE ®OPME XEPIIEC BUPYCA — HOBA OITACHOCT
: 110 HAIIIE KOIbAPCTBO

+ Muxajno Epnempan, Tujana Kykypuh, Muonpar Pagunosuh, Heana laBunos

: SPREADING OF THE NERVOUS FORM OF HERPES VIRUS - A NEW
 DANGER FOR OUR EQUESTRIAN

: Mihajlo Erdeljan, Tijana Kukuri¢, Ivana Davidov, Miodrag Radinovi¢

'
...... oo P
d

P 67

KOMITAPAIIMJA EJTEKTPOKAPJUOTPA®CKHUX JTUJATHOCTHYKHX

» TEXHUKAYIHU/bY TUJATHOCTHKE KAPJHOBACKYJIAPHHX

. OBO/bEIbA KOIBA

+ Tujana Kykypuh, Muxajno Epneman, Jopan Ctanojesnh

. COMPARISON OF ELECTROCARDIOGRAPHIC DIAGNOSTIC

» TECHNIQUES FOR THE DIAGNOSIS OF HORSE CARDIOVASCULAR
: DISEASES

+ Tijana Kukuri¢, Mihajlo Erdeljan, Jovan Stanojevi¢

: THE ANTIMICROBIAL RESISTANCE IN NORTH MACEDONIA IN 2020

14
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Pedepar o no3usy

EITM300THUOJIOIIKA CUTYALTUJA'Y
PEITYB/IMIIH CPIICKOJ Y 2020. TOOJUHH

Ilparo H. Heguh'*, Onusep Crepanosuh’, lparana Oxspema’, Kpuctuna Casuh’,
Ilparan Knexesuh’, Jenena Mapuh’, Coma Huxonuh’, Jlparan Kacaruh’,
Bojan T'onuh’, Japko Jlecnotosuh’, ejana Kpuera’, Xemko Cnagojesuh’

1JY Betepunapcku uactutyT Perydnuke Cpricke "Ip Baco Bytosan” bama Jlyka u
daxynTeT BeTeprHapcKe MeAullMHe YHUBep3uTeTa y beorpany,
2 JY BerepuHapcku HHCTUTYT Penydnuke Cpricke "IIp Baco byTtosan” bawa Jlyka,
3 MUHHCTapCTBO NOJBLOIIPUBPEJIE, IIyMapCTBa ¥ Bogonpuspene Pemybnuke Cprcke,
* Kopecrogentnu ayrtop: [Ip Oparo H. Hepuh, penosuu mpodecop; e-mail: drago.nedic@gmail.com

Kparak cagpxaj

JKUBOT M 3[paB/be JbYAU U KUBOTHHA CTAJHO CYy H3JIOKEHU oapeheHUM
OMaCHOCTHMA W3 XUBOTHE cpefuHe. [lopen U3MYKHUX M XEMUjCKHUX ONACHOCTH
jenHa on BeoMa 3Ha4ajHUX je M OAaCHOCT Of] MaToreHux opranusama. Hajuenrhe ce
3ajeJHO 30By MHKDOOPraHWU3MHM, ald CBakako Tpeda nOa 3HaAMo Ja cy
MHMKPOOPraHU3MHU HEBUIJBUBH TOJIMM OKOM U Ty Cy yIJIaBHOM DakTepuje, aire,
IIPa’XKMBOTHHE U HEKE IJbMBE. MHOIY HayYHULIM OBJije HE CBPCTaBajy BUpYycCe jep cy
OHHU M3Mel)y KHBe U He)KrBe Mpupoze (Y CIo/bHOj CPeOUHU, CAMOCTATHO Cy YUCTa
XeMHja, a y )kuB0j henuju cy uBa duha). Y oBy rpymy omacHOCTH ce ydopajajy u
napasutu.MehyTum, MUKpOpraHM3MH HUCY CaMO ONIaCHU U ITeTHH. [Io3HaToO je na
0e3 KOpUCHUX MHKpOOpraHW3amMa He OM MOrao fa ce OfBHja XXUBOT Ha 3EMIbU
(pasrpanmwa ¥ pasMjeHa marepuja, mpexpambeHa WHOYCTpHja, MObONpUBpena 1
CJINYHO). AKO TOCMATpaMo YOBjeKa OHJa Tpeda J1a 3HaMo Jla Off YKYITHOT cafpiKaja
upujesa jenHa tpehuHa otnazga Ha dakrepuje, a To cy BehrnHOM KOpHUCHe DakTepuje.
Kap ce Hapywu danaHc TMX dakTeprja OHJJAa YHOCUMO KOPUCHE MUKPOOPraHUu3me
kao mpoduoruke. CTasHa MpHjeTHa 3a 30paB/be U JKUBOTE JbYAU U JKUBOTHHA
IpeACTaB/bajy CaMO MaTOTeHH MUKPOOPraHM3MH Kao IUTO Cy BUPYCH, Dakrepuje,
napasuTtu u apyru. HeomxomgHo je cranmHo mpaheme MuKpoopraHusama jep je
MO3HATO Jla HeMaTOreHu MUKPOOPraHU3MHU MOTY Jla peckoue "Dapujepy BpcTe” u
MOCTaHy TMaToreHu 3a uvoBjeka. Hajdossm mnpumjep 3a TO je axTyenHa
nangemuja donectu COVID-19. KopoHa BHUpyC KOju je y3poKkoBao OBy Doiyect
(SARS-CoV-2) Huje paHHje npeacTaB/bao OMACHOCT 10 3ApaBbe Jbyau. OCUM TOTa,
npahewe KpeTamwa MOjeJUHUX 3apa3HUX DONECTH je KOPHUCHO 3D0T yro3HaBawa ca
€BEeHTYaJTHUM NTPOMjeHamMa 0CODMHA Y3pOUHHMKA DOJEeCTH Kao U KIMHUYKE CIHKe
KOojy passyja. [locedny naxxmy Tpeda 00paTUTH Ha 300HO3€, OGHOCHO DOJIECTH KOje
ce ca KMBOTHHA MPEHOCe Ha Jbyne. Y TOM MOrieny je BeoMa Ba)KHO JijesioBame
CTpyulaka H3 00JacTH XyMaHe W BeTEpUHApPCKe MEJULUHE Y JKUBOTHOM
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okpyxemwy. To je xoHuent "One Health“unu jenHo 3gpaBme 3a KOjU ce 3amaxy
mehyHapopHe opranusanuje u3 osux odnacta (WHO, OIE). ¥ Penydnuuu Cprckoj
ce 0BOM KOHLenTy nocsehyje nocedHa naxmwa. CTalHO ce pafy Ha jauamwy capantbe
XYMaHHUX U BETEPUHAPCKUX MHCTUTYLWja U BUXOBUX CTpy4Ylaka. MUHUCTapCTBO
3opaBba M couwjanHe 3awtute Penybnuke Cpricke je y capagmsu ca
MuHHCTapCTBOM NOJBOTIPUBPEE, LTyMapcTBa U Bojonpuspene Penydnrke Cpncke
¢opmupano Komucujy 3a 300HO3e KOja peNoOBHO pasmMarpa I0jaBy U KpeTame
300H03a y Penydnunm Cpnckoj. Hocuonu Behune aktusHocTu cy J3Y UHCTUTYT 3a
jaBHO 3gpaBcTBO Pemybnuke Cpricke u JY BerepuHapcku MHCTUTYT Pemybnuke
Cpncke "Ip Baco byrtosan” bawa Jlyka. [lompasymujeBa ce ma ce Ta capagmba
OOHOCH M Ha CB€ 3[JPaBCTBEHE M BETEPHUHAPCKE yCTAHOBE HA PEMyOIHYKOM H
JIOKAaJTHOM HUBOY. 3Hauaj capafbe OBUX MHCTUTYLHja ce Beh BUOWO Y pjeliaBamwy
npodsiemMa C T10jaBOM aBuWjapHe UH@AyeHUe, Opyuenose, TydepKysose,
TPUXUHEI03€e, CAJIMOHEI03€ U MHOTUX JPYTUX DONECTH.

Behuna nadopaTtopujckux ananusza odasma ce y JY BeTrepuHapCKd WHCTUTYT
Penybnuke Cprncke "Ip Baco byro3an” bawa JIyka, ajiv je cBakako BaXXHO yuyeurhe
Y iBUje npuBaTtHe nadoparopuje (bawa JIyka u bujersrna) koje cy perucTpoBaHe off
CTpaHe HafyIeXKHOT MuHHKCcTapcTBa. [1oTBpAa nmojaBe 3apa3Hux donectu odassba ce
aKpegUTOBaHMM JlabopaTopHjckuM MeTopama. HesaobwnmasHa je nmobpa
mehynaboparopujcka capanma Koja ce oaBHja, kako mehy mabopatopujama y
Penydnuuu Cprnckoj Tako M ca ysabopatopujama y OKpYXemy Kao IUTO Cy
Betepunapcku daxyntetn y CapajeBy, beorpany, 3arpedy u JbydmaHu Kkao U
HAY4YHU U CIeLUjaTUCTUYKYA UHCTUTYTH Y 3€M/baMa Y OKPYKewY.

3apasHe donecTH KUBOTHHA [10jaBibyjy ce Ha mpocTopy Penydnuke Cprcke y Behem
WIH MalbeM 00MMY TOKOM LiMjeJie TOJUHE, HEKE CIIOPaJUYHO a HEKE CBAaKe OJIUHE.
IbuxoBa nojaBa M WIMPEHE 3aBUCE Off CUTyalldje Y €eKOCUCTEMY U HENOCPESHOM
okpyxewy. OnpeheHe DonecTu ersuctupajy OyXM HHU3 TOAMHA Kao IUTO Cy
Opyuenosa, Kjy rpo3HHIa, JENTOCIUPO3a, aHTPAKC, CAJIMOHEN03a, TPUXHUHEN03a,
OjecHusio, donecTy nuena v gpyre, 0K Ce HEKE M0jaBibyjy CIOPagUYHO Kao IITO CY
DoslecT IIaBOr je3uKka WIM aBHjapHa MHQIyeHLa. 3axBabyjyhH ameKBaTHUM
Mjepama onpeheHe HomecTu Ccy cTaB/beHe M0J, KOHTPOIYy WIH Cy CBeJeHe Ha Malu
Opoj xao IWTO Cy KIaCUYHA Kyra CBHUMbA, 0jeCHUIIO, JIEYKO3d, €XHHOKOKO3a,
caiMoHesno03a U gpyre. Mehy oBuM OBonectuma cy u DonectH y3pokoBaHe
NaTOr€HMMa 300HO3HOTI KkapaKTepa, Ila ce 0BOM IpodineMy nocsehyje 3HauyajHa
naxwa. OCHM 3aIUTUTE 3[IpaB/ba U JKUBOTA JbYJU U KUBOTHIHA, CITPEYaBame Mojase U
cy3dujame Hosecty je BaXXHO U 300r CMamema eKOHOMCKHUX LITeTa KOje HacTajy
nojaBom onpeheHux dosmecTd, a mocedHO OHMX KOje WX [OBOAE A0 yruHyha
YKUBOTHIbA WM 10 CMabheba BUXOBUX MPOU3BOJHUX CIIOCOOHOCTH. CBakako Tpeda
MMaTU y BUAY Ja Ce MPOTUB MHOTHX MAaToreHa NpUMjemyje LIMpOoKa Majaera
aHTUMUKPOOHUX @pemnapaTa, 4YecT0 ¥ HEKOHTPOJIMCAHO, WTO JOOBOAU 1O
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aHTUMUKpPOOHE pesucTeHuHje. Pe3sucTeHUUja MUKpOOpraHu3ama OHemoryhasa
edukacHo cy3dujame OomecTd W ToBehaBa TPOIIKOBE JWjedera KHUBOTHHA.
[TocedHy omacHOCT npexncTas/ba MOTYhHOCT TPEHOLIEHA PE3UCTEHTHUX COjeBa Ha
OpyTe KUBOTHIE I1a U Ha jbyne. M3 Hampujes U3JI0KEHOI Ce MOXKE Nperno3HaTH
Ba)KHOCT ITperjiesia [ojase NojeJUMHUX DOJIECTH jep CE Ha OCHOBY TOT'a MOXKE IIPaBUTH
IJIaH Mjepa COpedyaBama MojaBe, Cy30Hjama WIM HCKOPjemHBama 3apa3HUX
Oonectu. Pa3MjeHa TUX IToflaTaka ca CBUM HHCTUTYLIMjaMa Y 36MJbU U PETHOHY j€ Off
nocedHe Ba)KHOCTH, jep Ce CaMo 3ajeIHUYKUM U CHHXPOHU30BaHUM aKTUBHOCTHMA
MOTY CIIpHjeuyuTH Behe nocpenuie H0onecTy.

Y oBOM pany ce Haje mperieq MOjaB/bhBamka 3apa3HUX DosiecTd y Pemybmuim
Cprickoj y 2020. ronvHY, KOjU je U 3BaHUYHO 00jaB/beH y DMITEHUMA KOjU U3fajy
Pecop 3a BeTepuHapcTBO MHHHCTApCTBa MOJBONPUBpPENE, WIyMapCcTBa U
Bojonpuspene Penybnuke Cprncke u JY BerepuHapcku HHCTUTYT Pemydinke
Cpncke ,[Jp Baco bytosan“ bawa Jlyka, a Ha OCHOBY MpHjaBa OOOUjEeHUX
OWjarHOCTUYKUM  HCIIUTHBaWbHUMa [OCTaB/beHUX ys3opaka. ¥ 2020. ronuHH
perucTpoBaHe cy DoeCTUKUBOTHBAKAO LITO Cy OpyLeno3a rosesa (7 xapuuraca
10 ciyyajesa), Opyuenosa oana(3 )apHULITa ca 1o jeJHUM C1ydajem), THQEeKTUBHA
aHemyja komurtapa (10 xapumTa ca 16 ciaydyajeBa), DoeCT IUIABOT je3WKa KOZ
rosefa (12 xapuwTa ca 23 ciydaja) v oBaua (3 »xkapuwmTa ca 4 ciayyaja), Kjy
rposuna (3 »xapumra ca 29 ciydajeBa) M KOJ jefHe Ko3e, xjlaMugoduia
adopryckop roeefa (9 xapumra ca 56 ciaydyajeBa) U oBaua (3 »xapuwTa ca 158
ciydajeBa), Ayjenkujesa bonect (33 )kapuwra Kog 155 cnyvajesa), ropeha BupycHa
nvjapeja (2 xxkapuwmrta kog 74 jenunke), [IPPC (154 xapuiita kog 939 ciyvajesa),
napatydepkyso3sa (8 »xapuuira ko 16 cirydajesa), TpUXHHeN03a (23 xKapuuiTa Koj
37 OUB/BUX CBUHA), aMEpHUUKa TpyJiex muenuwer jerna (81 xapuwre kox 495
IpyliTaBa), Ho3eMo3a (8 »kapuiuTa Kog 16 gpymrasa), Bapoosa (3 kapHiuTa Ko 6
IpylITaBa), a TO Cé OJHOCHU Ha Opoj 1abopaTopHjCKUX N0Kasa, a He Ha YKYMHY
€MU300THOJIOIIKY CUTyalHjy. Y IO jeJHOM CiIy4ajy je yTBpheHa OuseHTepHja
CBUIA, TyOepKyyo3a »XHMBHHE U DjecHWI0. JemaH ciyvaj DjecHWIa ce TMOjaBHO
MOC/IMje HEeKOJUKO TOJWHA OJCYCTBA MO3UTHBHUX CiydyajeBa, LWITO je pe3yaTaT
YCIjeIrHO peasar30BaHOr MpOojeKkTa OpajHe BakUWHauuje nucuua. CaniMmoHenosa
JKUBUHE je MOTBpheHa y TpH KapuuTa ca yKynHo 3axBahenux 20.245 jemuHKH.
HakoH npoBeieHOr MOHUTOPHHTA(CEPOTIOLIKOT U MOJIEKY/IAPHOT UCIIUTHBAamka) Ha
nomnysnauvjama foMahux U IUBJBUX CBUIA,YTBpHEHO je na y Penybnuuu Cprickoj
HEMa UUpKyJaluje BUpyca KIacUuHe U adpuuke Kyre cBuma. CBU HaBeleHU
MoJaly Cy 3BaHUYHO NOTBpheHu, Mel)yTUM CUTypHHU CMO J1a OBUM HUje odyxBaheHa
CBakKa MojeiMHaYHa M0jaBa 3apa3HuX DOJIECTH, AJIK HAa OCHOBY OBUX PACIIOI0KUBUX
MoJlaTaka MOKE CE 3aKJbYUHTH Jla Ce KPeTamke 3apa3HuX DOIECTH TPATH Ha LIWjesIoM
npocropy Penybnuke Cprcke. CtanHUM uH@OpMHCameM U 00yKOM [OKTOpa
BETEPUHAPCKE MEOULMHE MOOWXKE CE CIIPEMHOCT 3a Op30 MpEN0o3HaBake 3HAKOBA
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CTapuX WX HOBUX DOJIECTH, @ CAMUM THUM U OIarOBpeMeHe peakiuje HalaeKHUX
opraHa. TpeHyTHO, Hajsehy MNpuHjeTwy O 30paB/be XUBOTHHA U CTOYAPCTBO
npezcTasiba adpuyuKa Kyra CBHUHbaA, KOja je 3aXBaTHiia BeJuku Opoj 3emasba 1 Beh ce
nojaBuna y cycjegnoj Cpduju. Bereprunapcka cinyxda Penmybnuke Cpricke je nodpo
yIl03HaTa ca 0COOMHamMa Y3pOYHUKA, HAYMHOM IIUDPEHA, KITUHUYKOM CIUKOM
HaunHOM Dopbe MpoTUB OBe DOJIECTH KOja, HA CBY cpehy, HUje 300HO03a. Beoma je
B&)KHO CAYMHUTH A0OpE IJIaHOBE 3a ClIpevyaBame M0jaBe U Cy30Hjame eBEeHTyalHe
nojaBesapasHux OosiecTd U nocedbHo [odpy ¢UHAHCHUjCKY pe3epBy 3a Op30
IIpOBOheme Mjepa U HaflOKHA/y IITETE.

Toxom 2020. rogvHe UMany CMO I0jaBy NaHAEMHU]e 3apa3He DoIecTH 300HOTCKOT
kapakTtepa, COVID-19, on koje je 0605110 WK MPEMUHYO 3HauajaH OpOj Jby U ¥ KOJI
Hac Uy cBujeTy. YiaHOBU BeTepuHApCcKe mpodecHje cy ol MoveTKa OWIn yKby4eH!
y npurnpemy u 0opdy MpoTUB 0Be DOMECTH Ha BUILIE HAUMHA: 3ajeIHUYKH Paf y
(GopMUpaHUM KOMHCHjaMa WU MTaDOBUMA Ha PENMyOIWYKOM WU JIOKAJTHOM
HHUBOY, CITpoBOh)ewy cBeoDyXxBaTHe Ne3nHdeKIIHje U CIPEMHOCT 3a JIaDopaToOpUjCKy
IWjarHOCTHKY. BeTepuHApCKH MHCTUTYT je U PaHuje BPILKO MOJIeKyIapHe aHAH3e
Ha IojeguHe BUpyce U BeoMa 0p30 je yBeo PCR pujarnoctuky COVID-19. 3a oBy
nadopatopujcKky aHamusy je NoOWO W 3BaHMYHO ojodpeme of MuHHCTapcTBa
3opasa U counjanse 3amrure Penydnuke Cprcke. JujarHoctuky COVID-19 cy
BpuwiH J3Y UHCTUTYT 3a jaBHO 30paBcTBO Pemybdnuke Cpricke U YHUBEP3UTETCKU
KIMHWYKH LeHTap Penydnuke Cprcke. 300r nckasaHux notpeda ocrocodbaBarma v
IPYTHUX 30paBCTBEHUX YCTaHOBA, JY BetepuHapcku uHCTUTYT Penydnuke Cpricke
»Ap Baco byro3an” bamwa JIyka je u3Bpumo o0yKky v mpunpemy KafpoBa 3a pan y
nabopaTtopujama donnvua y bujersuau u ®oun. OHU cy Beoma dp30 0CrIocod/beHH
3apany nadoparopuju, aJY Berepunapcku unctutyT Perydnuke Cpricke ,,Ip Baco
byto3an“ bamwa Jlyka je duo cnpemaH [a mpeysMme Y30pKe YKOJIHMKO HaBeIeHe
nabopartopuje He Oymy Moryie BiaroBpeMeHo 00paiuTH cBe y3opke. Y Pemyonuuu
Cprickoj HHje duito 3axTjeBa fa ce BpuM 1adopatopujcka aujarHoctuka SARS-CoV-
2 Kop KUBOTUBA, aJIH aKko Dyne notpedHo JY Berepunapcku HHCTUTYT Penybnuke
Cprncke ,JIp Baco byrosan” bama Jlyka je 0criocodsbeH ja U3BPLIN JIaDOPaTOPHjCKy
IUjarHOCTHUKY.

Kbyuyne pujeum: 3apa3He 0O0JeCTH KUBOTHHA, 300HO3€, €MHU300THOJIOLIKA
cutyauuja, Penydnuka Cprcka

20



26. TOOUIIHE CABJETOBAKE JOKTOPA BETEPUHAPCKE MEJIUITMHE PEINYBJIMKE CPIICKE (BOCHA U XEPLIETOBHWHA) - 2021
26t Annual Counselling of Doctors of Veterinary Medicine of Republic of Srpska (Bosnia and Hercegovina) - 2021

Lecture by invitation

EPIZOOTIOLOGICAL SITUATION IN THE
REPUBLIC OF SRPSKA IN 2020.

Drago N. Nedi¢', Oliver Stevanovi¢’, Dragana Okljesa’, Kristina Savi¢’,
Dragan Knezevic’, Jelena Mari¢”, Sonja Nikoli¢”, Dragan Kasagic¢’, Bojan Golic’,
Darko Despotovi¢’, Dejana Krneta®, Zeljko Sladojevi¢’

1 Public Institution Veterinary Institute of the Republic of Srpska ,Dr. Vaso Butozan“ Banja Luka
and Faculty of Veterinary medicine University of Belgrade,
2 Public Institution Veterinary Institute of the Republic of Srpska ,Dr. Vaso Butozan“ BanjaLuka,
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

The life and health of humans and animals are constantly exposed to certain
environmental hazards. In addition to physical and chemical hazards, one of the
most significant is the danger of pathogenic organisms. They are usually called
microorganisms together, but we should definitely know that microorganisms are
non-conductive to the eye and there are mostly bacteria, algae, protozoa and some
fungi. Many scientists do not classify viruses into this category because they are
between animate and inanimate nature (in the external environment, they are
pure chemistry on their own, and in a living cell they are living beings). This group
of dangers also includes parasites. However, microorganisms are not only
dangerous and harmful. It is known that without beneficial microorganisms, life
on Earth could not take place (decomposition and exchange of matter, food
industry, agriculture, etc.). If we look at a person, then we should know that one
thirdof the total content of the intestine is bacteria, and these are mostly
beneficial bacteria. When the balance of these bacteria is disturbed, then we take
in beneficial microorganisms such as probiotics. Only pathogenic
microorganisms such as viruses, bacteria, parasites and others pose a constant
threat to the health and lives of humans and animals. Constant monitoring of
microorganisms is necessary because it is known that non-pathogenic
microorganisms can cross the "species barrier" and become pathogenic to
humans. The best example of this is the current COVID-19 pandemic. The corona
virus that caused this disease (SARS-CoV-2) has not previously posed a threat to
human health. In addition, monitoring the movement of certain infectious
diseases is useful for learning about possible changes in the characteristics of the
pathogen as well as the clinical picture it develops. Special attention should be
paid to zoonoses, ie diseases that are transmitted to humans by animals. In this
regard, the work of experts in the field of human and veterinary medicine in the
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living environment is very important. This is the concept of "One Health"
advocated by international organizations in these fields (WHO, OIE). In the
Republic of Srpska special attention is paid to this concept. We are constantly
working on strengthening the cooperation between veterinary and health
institutions and their experts. The Ministry of Health and Social Welfare of the
Republic of Srpska, in cooperation with the Ministry of Agriculture, Forestry and
Water Management of the Republic of Srpska, has formed a Commission for
Zoonoses, which regularly reviews the occurrence and movement of zoonoses in
the Republic of Srpska. The bearers of most activities are the Public Health
Institution Institute of Public Health of the Republic of Srpska and the Public
Institution Veterinary Institute of the Republic of Srpska "Dr. Vaso Butozan"
Banja Luka. It is understood that this cooperation applies to all health and
veterinary institutions at the national and local levels. The importance of
cooperation between these institutions has already been seen in solving the
problems with the appearance of avian influenza, brucellosis, tuberculosis,
trichinellosis, salmonellosis and many other diseases.

Most laboratory analyzes are performed at the Public Institution Veterinary
Institute of the Republicof Srpska "Dr. Vaso Butozan" Banja Luka, but the
participation of two private laboratories (Banja Luka and Bijeljina) registered by
the competent Ministry is certainly important. Confirmation of the occurrence of
infectious diseases is performed by accredited laboratory methods. A good inter-
laboratory cooperation is unavoidable, which takes place both among laboratories
in the Republic of Srpska and with laboratories in the region, such as the
Veterinary Faculties in Sarajevo, Belgrade, Zagreb and Ljubljana, as well as
scientific and specialist institutes in the surrounding countries.

Infectious animal diseases appear in the area of the Republic of Srpska to a greater
or lesser extent throughout the year, some sporadically and some every year.
Their appearance and spread depend on the situation in the ecosystem and the
immediate environment. Certain diseases have existed for many years, such as
brucellosis, Q fever, leptospirosis, anthrax, salmonellosis, trichinellosis, rabies,
bee diseases and others, while some occur sporadically, such as bluetongue or
avian influenza. Thanks to adequate measures, certain diseases have been
brought under control or reduced to a small number, such as classical swine fever,
rabies, leucosis, echinococcosis, salmonellosis and others. Among these diseases
are diseases caused by pathogens of zoonotic character, so significant attention is
paid to this problem. In addition to protecting the health and lives of humans and
animals, disease prevention and control is important because of the reduction of
economic damage caused by certain diseases, especially those that either lead to
the death of animals or reduce their productive capacity. It should be borne in
mind that a wide range of antimicrobial preparations are used against many
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pathogens, often uncontrolled, which leads to antimicrobial resistance.
Resistance of microorganisms prevents effective control of the disease and
increases the costs of treating animals. A special danger is the possibility of
transmitting resistant strains to other animals and even to humans. From the
above, the importance of reviewing the occurrence of individual diseases can be
recognized, because based on that, a plan of measures can be made to prevent the
occurrence, to control or eradicate infectious diseases. Sharing this data with all
institutions in the country and the region is of particular importance because only
joint and synchronized activities can prevent the greater consequences of the
disease.

This paper provides an overview of the occurrence of infectious diseases in the
Republic of Srpska in 2020, which were officially published in bulletins issued by
the Department of Veterinary Medicine of the Ministry of Agriculture, Forestry
and Water Management of the Republic of Srpska and the Public Institution
Veterinary Institute of the Republic of Srpska ,Dr. Vaso Butozan“ Banja Lukaand
on the basis of reports obtained by diagnostic tests submitted samples. In 2020,
animal diseases were registered, such as bovine brucellosis (7 foci with 10 cases),
sheep brucellosis (3 foci with one case each), infectious equine anemia (10 foci
with 16 cases), bluetongue in cattle (12 foci with 23 cases)and sheep (3 foci with 4
cases), Q fever (3 foci with 29 cases) and in one goat, chlamydophile abortion in
cattle (9 foci with 56 cases) and sheep (3 foci with 158 cases), Aujeszky's disease
(33 fociin 155 cases), bovine viral diarrhea (2 foci in 74 individuals), PRRS (154
fociin 939 cases), paratuberculosis (8 fociin 16 cases), trichinellosis (23 fociin 37
wild pigs), American bee brood rot (81 foci in 495 societies), nosemosis (8 foci in
16 societies), varroosis (3 foci in 6 societies), and this refers to the number of
laboratory evidence and not to the overall epizootiological situation. In one case,
swine dysentery, poultry tuberculosis and rabies were identified. One case of
rabies appeared after several years of absence of positive cases, which is the result
of a successfully implemented project of oral vaccination of foxes. Poultry
salmonellosis was confirmed in three foci with a total of 20,245 individuals
affected. After the monitoring (serological and molecular testing) on the
populations of domestic and wild pigs, it was determined that there is no
circulation of classical and African swine fever viruses in the Republic of Srpska.
All these data have been officially confirmed, but we are sure that this does not
cover every single occurrence of infectious diseases, but based on these available
data, it can be concluded that the movement of infectious diseases is monitored
throughout the Republic of Srpska. Constant information and training of
veterinary doctors raises the readiness for quick recognition of signs of old or new
diseases, and thus timely reactions of the competent authorities. Currently, the
biggest threat to animal health and livestock is the African swine fever, which has
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affected a large number of countries and has already appeared in neighboring
Serbia. The Veterinary Service of the Republic of Srpska is well acquainted with
the characteristics of the causative agent, the way of spreading, the clinical
picture and the way of fighting against this disease, which, fortunately, is not a
zoonosis. It is very important to make good plans to prevent the occurrence and
suppression of the possible occurrence of infectious diseases, and especially a
good financial reserve for the rapid implementation of measures and
compensation for damage.

During 2020, we had the appearance of a pandemic of a contagious disease of
zoonotic character, COVID-19, from which a significant number of people
became ill or died both in our country and in the world. From the beginning,
members of the veterinary profession have been involved in the preparation and
fight against this disease in several ways: joint work in formed commissions or
headquarters at the national or local level, implementation of comprehensive
disinfection and readiness for laboratory diagnostics. The Public Institution
Veterinary Institute of the Republic of Srpska ,Dr. Vaso Butozan" Banja Luka has
previously performed molecular analyzes for certain viruses and very quickly
introduced the PCR diagnosis of COVID-19. He also received official approval
from the Ministry of Health and Social Welfare of the Republic of Srpska for this
laboratory analysis. Diagnosis of COVID-19 was performed by the Public Health
Institution Institute of Public Health of the Republic of Srpska and the University
Clinical Center of Republic of Srpska. Due to the expressed needs for training and
other health care institutions, the Public Institution Veterinary Institute of the
Republic of Srpska ,Dr. Vaso Butozan“ Banja Luka trained and prepared staff for
work in the laboratories of hospitals in Bijeljina and Foca. They were very quickly
trained to work in the laboratory, and the Public Institution Veterinary Institute
of the Republic of Srpska ,Dr. Vaso Butozan“ Banja Luka was ready to take
samplesif the mentioned laboratories could not process all the samplesin a timely
manner. In the Republic of Srpska, there was no request for laboratory
diagnostics of SARS-CoV-2 in animals, but if necessary, the Public Institution
Veterinary Institute of the Republic of Srpska , Dr. Vaso Butozan“ Banja Luka is
qualified to perform laboratory diagnostics.

Key words: infectious animal diseases, zoonoses, epizootiological situation,
Republic of Srpska
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EITM300THUOJIOMIKA CHUTYAIHJA'Y CPBHUJH 2020. TOOJUHE

Boban Bypuh',Tatjana Jlabyc',Jenuua Y3enan', Cama Ocrojuh’,
Anekcannpa Hukonuh', Jenena hyxk'

1 MHUHHCTapCTBO MOJLONIPUBPEIE, ITyMapcTBa U BOZONpUBpese, YIrpasa 3a BeTepuHy, beorpan
* KopecnogeHnTHu aytop, boban Bypuh, e-mail: boban.djuric@minpolj.gov.rs

Kparax cagpixaj

Enusootnonomka curyauuja y Penydnunum Cpduju y 2020.rogunu je duna
HEIOBOJbHA [0 NUTAaky I0jaBa HAPOYMTO OMACHUX 3apasHux donectu (adpuuka
kyra ceuma (AKC) n donect masor jesuka (bI1J)). Hakon nojase AKC y 2019.
roJWHU KoJl foMahux cBUma Kaza je yTBpheHo yKynHo 18 kapuiuTa (Ha TepUTOpHUjU
2 oxpyra y 3 onmTuHe y 4 Hacesba), 3ayCTaB/b€HO je Ja/be IIUPEHE OBE
bonectu.Mnak, Benuku dpoj xkapuimra AKC y cycenHum 3emmama (Pymynuja,
Bbyrapcka) a HapouuTo y 6;u3uHU rpanule ca Penydnukom Cpdujom, nonpuHeo je
nojasu AKC kop OuB/BMX U JoMahuxX CBUMKbA Y UCTOUHOM U jyTOMCTOYHOM [Jemy
semspe. YTBpheHO je yKymHO 68 »apuiuta JuBBUX U 16 JomMahux cBUBA Y
[MupoTckoMm, 3ajeyapckoM U BOpCKOM OKpYTy ca TEHIEHLH]OM IIHpema Ha ApyTe
TIEJIOBE 3EMJBE.

HemnoBossHa €NM300THONOIIKA CUTyalHja y peruony no nurawy bIlJ je nonpunena
U 1nojasu ykynHo 9 xapumrta bIIJ kop oBaua y Pamkom u PacHHCKOM OKpyTy.
HaxoH npeny3eTux MpOMUCAaHUX Mepa a 3axBasbyjyhu 00MMHOj U OyrOrOAMILbOj
BaKUMHaUUju npotus bI1J, HUje mouio Jo mupema oBe HONECTH Ha APYTe Oel0Be
semspe. [Ipotus BI1J je y 2020. ronunu pefosHo BakuvHucano 1.490.025 osaua anu
1 34.039 roBena 300r MOTOpIIaHE EMU300TUOIOLIKE CUTYalHje Ha jyTy 3eMJbe.
Enusootronomka cutyanuja no nurawy HJly pernony je nosossHa. Y 2020. ronuHu
je crmpoBefeHa BaKIWHAlWja TeJafdd CTApUjUX Of 6 Mecenu Koja MOTUYY Of
HEBAKIIMHUCAHUX MAajKH, IITO je oMoTyhuio modap MMyHH CTaTyC MPOTHUB OBE
dosnectu. YKynHo je BakuuHucaHo 175.196 Temamu y 29.672 rasguHCTBA.
CnipoBepnieH je akTuBHH Hafg3op Ha HJl.Huje duio cymmH Ha 11ojaBy oBe HostecTH.
Huje duno 3HauajHMje nojase MnojeJuHUX 300H03a a capajika Ca enuJeMUOJOIKOM
cinyx00M je podpa. C 003upoM, Ha aKTyeHy eMM300THOOLIKY CUTyauujy y EBponu
anyd U 3eMJbaMa y OKpYXKemY, MOCTOjU OMACHOCT Of MOjaB/bHBamba IMOjeSUHUX
3apasHux dosecTy (MTUYjU IPUM, Kyra MaJluX MPeXUBapa...) ajii U MojaBa HEKUX
€r30TUYHUX 00JieCTH WTO NoBehaBa 3HAuaj jauawa KamalUTeTa BETEPHUHAPCKE
cryxde y 3eM/bM M yHampehewme capagme ca mpou3Bohaunma, WHOYCTPHUjOM H
IPYTUM HaZJIeXKHUM CITykbama, yKbydyjyhu 34paBCcTBEHY CITy KOy .

KspyuHe peuH: enu300THOIOUIKACUTYallMja, BaKIIMHALM]jA, adpruuKa KyTra
CBUBAHOLYJIADHU JEPMATHUTHC, DOIECT MIaBOT je3HuKa, 300HO3€
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EPIZOOTIOLOGICAL SITUATION IN SERBIA IN 2020

Boban Duri¢", Jelica Uzelac', Tatjana Labus', Sasa Ostoji¢',
Aleksandra Nikoli¢', Jelena Cuk'

1 Ministry of Agriculture, forestry and water management, Veterinary Directorate
* Corresponding author: Boban Duri¢, e-mail: boban.djuric@minpolj.gov.rs

Abstract

The epizootiological situation in the Republic of Serbia in 2020 was unfavourable
in terms of the occurrence of particularly dangerous infectious diseases (African
swine fever (ASF) and bluetongue (BTD)). After the appearance of ASFin 2019 in
domestic pigs, when a total of 18 outbreaks were identified (on the territory of 2
districts in 3 municipalities in 4 settlements), the further spread of this disease
was stopped. However, a large number of ASF outbreaks in neighbouring
countries (Romania, Bulgaria) and especially near the border with the Republic of
Serbia, have contributed to the emergence of ASF in wild and domestic pigs in the
eastern and south-eastern part of the country. A total of 68 outbreaks of wild and
16 domestic pigs have been identified in the Pirot, Zajecar and Bor districts, with a
tendency to spread to other parts of the country.

The unfavourableepizootiological situation in the region in terms of BTD has
contributed to the appearance of a total of 9 outbreaks of BTD among sheep in the
Raska and Rasina districts. After the prescribed measures were taken, and thanks
to the extensive and long-term vaccination against BTD, the disease did not spread
to other parts of the country. In 2020, 1,490,025 sheep and 34,039 cattle were
regularly vaccinated against BTD due to the worsened epizootiological situation
inthe south of the country.

The epizootiological situation regarding LSD in the region is favourable. In 2020,
vaccination of calves older than 6 months borne by unvaccinated mothers was
carried out, which enabled a good immune status against this disease. A total of
175,196 calves were vaccinated in 29,672 farms. Active surveillance was carried
outregarding LSD. There was no doubt about the appearance of this disease.
There was no significant occurrence of certain zoonoses and the cooperation with
the epidemiological service is good.

Given the current epizootiological situation in Europe and the surrounding
countries, there is a danger of certain infectious diseases (bird flu, small ruminant
plague ...) but also the appearance of some exotic diseases, which increases the
importance of strengthening the capacity of the veterinary service in the country
and improving cooperation with manufacturers, industry and other competent
services, including the health service.

Key words: epizootiological situation, vaccination, African swine feverlumpy
skin disease, blue tongue disease, zoonosis
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AKTYEJ/IHA EITM300THOJIOIIIKA CUTYAIIUJA Y IPHOJ TOPH
Ilejan Jlaymesuh'*, Mapko Hukonuh', Cynunna bomesuh’, Mepnuga Xpanosuh’

1 Creyujanuctuuka BeTepuHapcka naboparopuja, [logropuna, Lipna T'opa
2 Yupasa 3a 0e30jeqHOCT XpaHe, BETEPUHY U (PUTOCAaHUTapHe 1ocnoBe, ITlogropuna, lipHa l'opa
* KopecnionenTtau aytop: Jejan JlayureBuh; e-mail: dejanlausevic@t-com.me

Kparak cagpxaj

KoopavHucaHuM axkudjama Ympase —3a de3djeqHOCT XpaHe, BETEpUHY U
(puToCaHUTApHE IOCJI0BE, TEPEHCKE BETEPUHAPCKE CIYyKde, BeTEpHUHApCKe
uHcnekuuje u CrnenujanucThuke BeTepuHapcke jabopartopuje, cnpoBohemem
PEIOBHOT aKTUBHOT M MACUBHOT HA/130pa 3apasHUX DOJIECTH XKUBOTHEA U 300HO34,
Kao W mpenysuMameM Op3uX M aJeKBaTHUX Mjepa BeTepuHapcka ciayxda LipHe
T'ope obe3bjehyje ycmose 3a yHanpjehewe cTouapcke TPOU3BOHKE, TPOU3BOAY
Oe3djemHe XxpaHe W HECMETaHM INPOMET ’KUBOTHHAMa HW IPOU3BOAUMA
JKUBOTHICKOT TOPHjeKa.

Enusootnonowka curyanuja y Llpuoj I'opu tokom 2020. ropuHe Moxe ce
OLIMjeHUTH 3a[10BO/baBajyhoM. YcIjelnHo cripoBe/ieHa BaKlIMHALMja roBeja ¥ oBala
npotuB OonecTu miuaBu jesuk y nepuony 2017. - 2019. roguHa W M30CTaHAK
cydajeBa OBe DONECTH y 3€MJbH, YCIOBWIIA je MpecTaHak Mjepe odaBesHe
BakuuHauuje y 2020. ronunu. Takohe, HaKOH yCIjeIIHO CIpOBeeHe BaKMHaLHje
roBefia MPOTUB DOJIECTH KBPraBe KOXKE Y YETHPH TONULIKbA LUKIyCa Y NEPUOLY
2016.-2019. roguHa, oBa DOJIECT Y OC/IEIlkhe YeTUPH TOAUHE HUje PETUCTPOBAHA y
3eMJBH, IITO je NOBEJIO IO NMpecTaHKa akuuje BakuuHauuje rosena y Lipaoj [opu
npoTus donectu kBprase Koxe y 2020. roguau. McTOBpeMeHO, HaKOH 14 ronvHa of
MOCTeAETr CJIyYaja KIaCUYHE Kyre CBUba, BULIETOJUIIET TACHBHOT U aKTUBHOT
Haj3o0pa oBe DosiecTv Ko foMahuX U TUBJBUX CBU A U 3310BO/bABajyhuxX pesynrara
KOHTpOJIE YCI[jeIHOCTH BaKLMHALMje foMahuX CBUba, CTEKIN Cy Ce YCIOBH Jia Of
2020. ronvHe BaKLUWHAlIMWja MPOTHUB KJIACHYHE Kyre cBuma y LlpHoj [opu Oynme
3a0pameHa. YCIjeurHuM CTaB/beheM N0, KOHTPOJTY D0JIECTH KBPraBe KOXKe roBena,
DOJIeCTH TUIABOT je3uKa, KIACMYHE Kyre CBUHA, ajld U OjeCHWsa, AOLUUIO je 1o
cTadunmsanuje emnu300THUOJIOIIKE CHUTyaldje y 3eM/bu. MehyTUM, T0OjaBOM
adpuuke Kyre cBUba y pernony Tokom 2019. u 2020. roguHe, 3HATHO je TOpacTao
pH3uK of IojaBpuBama oBe dosnecty y LpHoj l'opu. M3 Tor pasmnora, InaBHU
MPUOPUTET BeTepuHapcKke ciyxde y HapengHoOM mepuony he duTu ycmjepeH Ha
CIpevyaBame YHOLIEHA y 3€MJbY, PAHO OTKPHUBaKE U OJIarOBpEMEHO NPEy3UMambe
HEONXOAHUX Mjepa KOHTposie oBe DOIecTH. Y TUM aKTHUBHOCTHMA, paHuje
IEeMOHCTPUPAHU 3ajeJHUYKH PErMOHaJIHM MPUCTYN Ha ycarjalaBawy U Yy
npeny3uMamy NOTpedHUX Mjepa, Hamehe ce Kao HEONXOJaH M MOXIA jeJUHHU
e eKTUBaH.

KibyuHe pHjeun: enu300THOIOIIKA CUTYalHja, 3apasHe DOIecTH )KUBOTHbA, LIpHa

l'opa.
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CURRENT EPIZOOTIOLOGICAL SITUATION IN MONTENEGRO

Dejan Lausevi¢™, Marko Nikoli¢', Suncica Boljevi¢’, Mevlida Hrapovi¢’

1 Diagnostic Veterinary Laboratory, Podgorica, Montenegro
2 Administration for Food Safety, Veterinary and Phytosanitary Affairs, Podgorica, Montenegro
* Corresponding author: Dejan Lausevi¢; e-mail: dejanlausevic@t-com.me

Abstract

With coordinated activities of the Administration for Food Safety, Veterinary and
Phytosanitary Affairs, the field veterinary service, the veterinary inspectorate,
and the Diagnostic Veterinary Laboratory, implementation of regular active and
passive surveillance of infectious animal diseases and zoonoses, and by taking
prompt and appropriate response measures, Montenegro's veterinary service has
been ensuring conditions aimed at enhancing livestock production, production of
safe food and unhindered trade in animals and products of animal origin.

The epizootiological situation in Montenegro in the course of 2020 can be
assessed as satisfactory. As a result of effective vaccination of bovine and ovine
animals against Bluetongue Disease in the period 2017 -2019, and the absence of
cases of this disease in the country, resulted in discontinuation of mandatory
vaccination in 2020. Also, following the effective vaccination of bovine animals
against Lumpy Skin Disease in four annual cycles in the period from 2016 to 2019,
this disease has not been registered in the country, which resulted in the
discontinuation of the campaign of vaccination of bovine animals in Montenegro
against Lumpy Skin Disease in 2020. Furthermore, 14 years following the most
recent case of Classical Swine Fever, years-long passive and active surveillance of
this disease in domestic pigs and wild boars, and satisfactory results of control of
the effectiveness of vaccination of domestic pigs, the conditions were met to
prohibitvaccination against Classical Swine Fever in Montenegro as of 2020.
Successful control of Lumpy Skin Disease, Bluetongue Disease, Classical Swine
Fever, and also rabies, resulted in stabilisation of the epizootiological situation in
the country. However, the occurrence of African Swine Fever in the region in
2019 and 2020 has significantly increased the risk of occurrence of this disease
also in Montenegro. For that reason, the main priority of the veterinary service in
Montenegro in the near future will be the prevention of introduction of this
disease into the country, early detection, and timely undertaking of the measures
to control the disease. In these activities, the joint regional approach
demonstrated earlier concerning the harmonisation and implementation of
necessary measures stands out as an essential and, possibly, the only effective
approach.

Keywords: epizootiological situation, infectious animal diseases, Montenegro.
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AKTYE/THA EITHOEMHUOJIOIIKA CUTYALTUJA 300HO3A'Y CPBHJH
Y 2020. TOOWHH, COVID 19 U TPAHUYHU ITPEJIA3HU
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Mapwuja Munuh'"

1 UHCcTHTYT 32 jaBHO 31pasike Cpduje , Ip Munan Josanosuh baryt”, Beorpan, Cpduja
2 MepuuuHCcky daxynrtet, YHUBep3uTeT y [IPUIITHHY Ca TPUBPEMEHUM CEJUILITEM Y
KocoBckoj MUTpoBULIN
* KopecriogenTHu ayTtop: dparana Jumurpujesuh; e-mail: dragana_dimitrijevic@batut.org.rs

Kparaxk cagpikaj

300H03a je cBaka dosiecT WK MH(EKLHja Koja Ce MPUPOSHO IPEHOCH Ca KHUMEmbaKa
Ha JbyJie.

300HOTCKY IaTOTEHU MOTY OUTH DAKTEPH]jCKH, BUPYCHH WIH MAPA3UTCKH, WIH MOTY
yK/byUMBAaTH HEKOHBEHLMOHA/JIHE areHce. Mory ce NpOWHPUTH Ha Jbyne
OUPEKTHUM KOHTAaKTOM WJIM XPaHOM, BOJOM WX OKOJIMHOM. 300HO3€ UHHE BEJTUKH
IIpOLIeHAT CBUX HOBO UIEHTU(HUKOBAHUX 3apa3sHux donectd. [ToszHato je npexo 200
BpCTa 300HO3A.

Llws pana je buna aHany3a enugeEMHUOIIOLIKE CUTyaluje 300H03a y Cpduju y 2020.
TOJVHHU. 3a W3BOp MNOJaTaka KOpPUIIhEeHW Cy MECEYHHM H3BEIUTAju O KpeTamwy
3apa3HuX OosiecTd, 24 3aBOfA/UHCTUTYTA 3a jaBHO 3[paBjbe Ca TEPUTOPHja
HaJUIE)KHOCTH Kao M MH@OpMauHja O aKTyelaHO] eNUIEeMHOJIOUIKOj CUTyaldju
rposHune 3anagHor Huna Ha tepurtopuju Penybnuke Cpduje y 2020. ronuHH.
KopuurheHa je neckpunTvBHa METO/IA 32 aHAIN3Y NTOfaTaKa.

Y 2020. ronuHy, ykynaH Opoj perucTpoBaHUX Ciiy4yajeBa 00oeBarwa 0/l 300H03a Y
cxiany ca [IpaBUJIHUKOM 0 HauMHY Tpahema 300H03a U Y3pO4yHHKa 300H03a ("Ci1.
rnacHuk PC", Op. 76/2017) usHoCHO je 7, IITO MpPeCcTaB/ba U3Y3€THO MU OPOj
IIpHjaB/beHUX DOJIECTH, LUTO je U pasyMsbHBo 30or nanaemuje COVIDa 19.

Hucy pernctpoBanu CMPTH UCXOZIH, KOja Ce€ MOTY JOBECTH Y Be3y ca 0D0/IEBalkEM O]
300HO3a.

Y 2020. ropuHy, yKynaH 0poj perucTpoBaHux CIy4ajeBa 00o1eBama 0l 300H03a y
cknany ca [IpaBWJIHMKOM M 300HO3a y IIMpeM CMUCTY je u3Hocuo 1121, wmro
npencTasba Takohe Manu 6poj npujaBmenux donectu. Takohe HUCY perucTpOBaHU
CMPTH UCXO[IH, KOja Ce MOTY IOBECTH Y Be3y ca 000JIeBalBEM OJ} 300H03a.

Y xontexkcty COVIDa-19, npenopyke, KOHCy/lITaluje, NMUcaHe NOKYMEHTeE,
aJITOPUTME y CMUCITY yJIa3HUX TadyaKa, F[paHUYHUX IIpesiasa v 3a Aepogpom Huxona
Tecna y beorpamy usBeo je MHCTHUTYT 3a jaBHO 3apaBibe Cpduje ,[Ip Muman
JoBaHoBuh baTyT" Ha 0CHOBY JOCTYNTHUX HHpOpMaLyja, npenopyka SZO i ECDC.
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[MocebHoy cBerny nangemuje COVIDa 19, yHanpehewe Han3opa HaJ 300HO3ama,
jauame 1adopaTopUjCKUX KanaluTeTa, 003UPOM fia y TPYIH 300HO3a Cafia MOCTOjU
3HauyajHa MOApEerucTpaudja M jayamwe KOHLeNnTa ,,JeJUHCTBEHOr 37paBsba‘
UHTerpuiyhu cucteme 3a Haf30p y CEKTOPUMaA 32 3aLUTUTY 3/IpaBiba KUBOTHUHA U
jaBHOT 3/IpaBjba Ca YTEMEJBEHEM Y JIETUC/IATUBY Cy IPUOPUTETHE aKTUBHOCTH.
Kipyune peumn: 300H03€e, Han3op, COVID 19, rpannunu npenasu, Cpduja
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ZOONOSES - EPIDEMIOLOGICAL SITUATION IN SERBIA IN 2020,
COVID 19 AND POINTS OF ENTRY

Dragana Dimitrijevi¢™, Verica Jovanovi¢', Dejan Ivanovi¢', Marija Mili¢'”

1 Institute of Public Health of Serbia "Dr Milan Jovanovi¢ Batut"
2 Faculty of Medicine, University of Pristina temporarily settled in Kosovska Mitrovica
* Corresponding author: Dragana Dimitrijevi¢; e-mail: dragana_dimitrijevic@batut.org.rs

Abstract

A zoonosis is any disease or infection that is naturally transmissible from
vertebrate animals to humans. Zoonotic pathogens may be bacterial, viral or
parasitic, or may involve unconventional agents and can spread to humans
through direct contact or through food, water or the environment. Zoonoses
comprise a large percentage of all newly identified infectious diseases. There are
over 200 known types of zoonoses.

The objective of this work was the analysis of the epidemiological situation of
zoonoses in Serbia in 2020. For the analysis, a descriptive method was used. Data
source: Monthly reports on Communicable Diseases of 24 Institutes of Public
Health in Serbia.

A total of 7 human cases of zoonotic diseases were reported in 2020 in accordance
with Rulebook on monitoring of zoonoses and zoonotic agents (Official Gazette of
RS, No. 76/2017) which represents an extremely small number of reported
diseases, which is understandable due to the COVID pandemic 19.

There nowere deaths, which can be associated with zoonotic disease.

In 2020, the total number of registered cases of zoonotic disease in accordance
with the Rulebook and zoonoses in the wider sense was 1121, which also
represents a small number of reported diseases. Also, there no were deaths, which
can be associated with zoonotic disease.

In the context of COVID-19, the recommendations, consultations, written
documents in the terms of points of entry and for Nikola Tesla Airport in Belgrade
was performed by the Institute of Public Health of Serbia “Dr Milan Jovanovi¢
Batut”, on the basis on available informations, WHO and ECDC
recommendations.
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Especially in light of the COVID 19 pandemic, improvement of zoonotic
surveillance, strengthening of laboratory capacities, since there is a significant
sub registration now in the zoonosis group and the strengthening of the concept of
"One health", integrating surveillance systems in the animal health and public
health sectors with legislative basis, are priority activities.

Keywords: zoonoses, surveillance, COVID 19, points of entry, Serbia
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Mupocnas Bamuuh'™, iparo Hepuh’

1 Op Mupocnas Banuuh, penosuu npodecop, Karenpa 3a 3apasHe 50y1eCTH XKUBOTHIbA U D0JIECTH
myesna, axkynTer BeTepuHapcke MenuIIuHe, YHUBep3UTeT y beorpamy. Y meH3uju.
2 JIp Oparo H. Hepuh, penosuu npodecop, Karenpa 3a eKOHOMHMKY U CTaTUCTHKY,
daxynTeT BeTepuHapCcKe MeNULIMHE, YHUBEP3UTET y beorpany
* KopecnogeHTHuU ayTop: Mupocnas Bamuuh; e-mail: miroslaval@mail.com

Kparak cagpikaj

HWHdexuyje KOpoHa BUPYCHMA, KOJ PA3IUYUTHUX BPCTa KUBOTHHA MPELCTABIbAjy
MYJITHUCUCTEMCKA 000/beHa KOja He MOTY ia Ce IOCMATpPajy Y OGHOCY Ha CUMIITOME
NOjeUHUX TKWBA WIHW OpraHa. KapakTepuCTHYHa je U3paKeHOCT CUMIITOMA Y
3aBHCHOCTH O] BpCTe KUBOTHHA (M JbyH) 11a Ceé Y TOM CMUCITy U3/1Bajajy OPOHXUTHC
KOJl MTHLA, eHTepUTUCH Kop Beher Opoja BpcTa HapouuTo mitahux KaTeropuja,
NIEPUTOHUTUC KO Madaka ¥ IMPEeBACXOOHO PECNHUPATOPHE CMETHE KOI JbYIH.
Env300THONOIIKE KapaKTEPUCTHKE KOPOHABUPYCHUX MH(EKLHja Cy mnocieguua
jeIUHCTBEHUX KapaKTepPUCTHKa KOje MOTy Jla Ce CBPCTajy y TPU OCHOBHE
€IM300THOJIOIIKE JeTEpMUHAHTE. Kao mpBo, cam BUPYC UMa CBOj€ KApaKTEPUCTHKE
y cMucily duonoruje, (U3n0II0ryje, OOPKUBOCTH Y CIIO/BbALIKBOj CPEOUHU UTH. Y
OOHOCY Ha IPYTy €NHU300THOJIOLIKY AETEPMHHAHTYy ONHOCHO MaKpPOOPraHH3aM,
NoTpedHOo je ma ce Harlacu Aa Ce KOpOHa BHPYCH, 4yelwhe y ONHOCY Ha ocTale
(hamunuje BUpyca, y NIpUpPOOU afanTUpajy Ha HOBY BPCTY XUBOTHHA. OBaj T3B.
,JIPECKOK" BPCTE je Mpe CBera yCJIOB/beH OMOJIOTHjOM BHUpYyCa KOjU YECTO Mea
AaHTUIEHU CacTaB U TUME HE CaMo Jia u3deraBa UMyHCKH 0Arosop jomahuHa seh 'y
IIPUPOAHU NPOHA/Ia3u HOBE BPCTE 3a CBOje Ofp)KaBame. MCTOBpeMeHO, MojefuHe
KapaKTepUCTUKE CIIOJ/bAIlBET (paKkTopa (Tpeha enu3o0THONIONIKA LETEPMUHAHTA) Y
CMHUCITY TeJIEmha UCTe EKOIOLIKE HULIE Off CTPaHE Pa3IMuUTHUX BPCTa KUBOTUHA (K
YOBEKa ), CI0Jballlkba CPESVHA Y BEIMKOj MEPH JOITPUHOCH Jla Ce KOPOHA BUpYCH Beh
XWbalama rofIMHa Haja3e Kao IpaTvol nomynauuja seher dpoja »KUBOTHEBCKUX
BPCTa U YOBEKA.

Ynpxkoc pasivkama y 0JHOCY Ha U3paXEHOCT CUMIITOMA, UIIaK MOJKe fla CE KaXe ia
CBM KOPOHa BHUDYCH [ejle HEKE 3ajefHUYKe OCOOMHE Kao WITO Cy TO HAYUH
TpaHCMUCH]je, yIe0 UMYHONIaTOTeHeTCKUX (akTopa y omTehewy TKMBA U OpraHa,
KapaKTepUCTUYHM HAYMHU MeEHamka aHTUTEHOT CcacTaBa Kao W H3PasuTH
LJUTONATOTE€HETCKH NOTEHIIHjall.

KipyuHe peuH: enu300THONOLIKE JETEPMUHAHTE, KOPOHA BUPYC
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EPIZOOTIOLOGICAL CHARACTERISTICS OF
CORONA VIRUS INFECTIONS

Miroslav Val¢i¢'*, Drago Nedi¢’

1 Dr. Miroslav Valci¢, full professor, Department of Infectious Animal Diseases and Bee Diseases,
Faculty of Veterinary Medicine, University of Belgrade. Retired.
2 Dr. Drago N. Nedi¢, Full Professor, Department of Economics and Statistics,
Faculty of Veterinary Medicine, University of Belgrade
* Corresponding author: Miroslav Val¢i¢; e-mail: miroslaval@mail.com

Abstract

In various species of susceptible animals (and man) corona virus infections are
multisystem diseases that cannot be observed in the light of infection of particular
tissue and organ. One of the main characteristic of corona virus infection is
variations in symptoms such as bronchitis in poultry, enteritis in various animal
species (particularly in infants), cat peritonitis and most often respiratory
symptoms in man and in numerous animal species. Epizootiological
characteristics of corona virus infection are based on unique factors that can be
explained by biology and physiology of the virus (first determinant). As for
susceptible animal (second determinant) corona viruses often adapt to various
animal species due to virus biology (antigen changes), causing various symptoms
in different organs. At the same time, environment factors (third determinant),
frequently play crucial role in virus transmission and survival.

In spite of differences as far as symptoms are concerned, still there are some
common characteristics for all corona viruses such as the way of transmission,
involvement of the immunopathogenesis in symptoms, unique way of antigen
changing and cytopathogenic effectin infected cell.

Keywords: epizootiological determinants, corona virus
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Pedepar o no3usy

YJIOTA BETEPUHAPCKHX HAYYHUX H CITEHUJATUCTUYKHU X
HHCTHUTYTA Y TABOPATOPHJCKOJ TUJATHOCTHLHU SARS-COV-2
BHUPYCA TOKOM ITAHOEMHIJE COVID-19 Y PEIIYB/IMIIH CPBHUIJU

Muio Konapesuh'

1 IIp.set.criel. Mumo Konapesuh - mupextop BeTeprHapcko CcrenujajuCcTUUKOT HHCTUTYTa
KpaeBo u npeacenHuk Bereprnapcke xomope Cpouje
* KopecriogentHu aytop: Muio Konapesuh; e-mail: miso.kolarevic@gmail.com

Kparaxk cagpikaj

[IpBu cnyuyaj uHdexuuje BupycoMm SARS-CoV-2 3BaHMYHO je PErucTpoBaH
31.12.2019. romvHe U BUIIEMWIMNOHCKOM rpagy ByxXxaHy cMemTeHOM Y
ueHTpanHom feny Haponue Penydnuke Kune. Bpno Op3o, u (He)ouekuBaHo, 20.
jaHyapa, IpHjaB/beHM Cy ClTydyajeBd MHQeKUUje OBUM BUPYCOM BaH KuHe U TO y
Janany, JyxHoj Kopeju u Ha Tajnanny. Hosu coj kopoHa Bupyca y EBpony cTrxe
YeTUPH [aHa KaCHHUje KaJa je MpujaBbeH NMpBU ciydaj y Ppanuyckoj. Hagame, ca
CBHX CTpaHa CBeTa CTH)Xy MH(popmauuje o nojasu dosnecty v CBeTcka 34paBCTBEHA
opraHu3auyja 11. Mapra nporsianasa NaHIEMHU]Y.

Y Cpduju npeu c1yvaj nHGEKINje HOBUM BUPYCOM NpHjaBibeH je 6. mapta 2020.
ropuHe, a Beh 15. MapTa mporameHo je BAHPELHO CTabe Y 3EMIBH.

Betepunapcke nadoparopujey COVID cuctemy

PaHO OTKpHBame HOBUX ClTyyajeBa UH(EKLHje Of K/byUHOT je 3Hayaja 3a KOHTPOILy
DosecTH ¥ cripedaBame BEHOT upena. C noyeTka enuiemMuje o BEJIUKOT 3Havaja
Owna je upeHTHUdUKauHWja W H30JalHja ocoda Koje cy Owne y KOHTAKTy ca
3apaxeHuM. [IpBU npenycios 3a cnposBoheme OBAKBOI KOHLENTA jECTe
OnaroBpemeHa U noyspgaHa jiabopaTopujcka AWjarHOCTHKA Te je U cama CBeTcka
30paBCTBEHA OpraHM3alyja CaBeToBala “MacoOBHO” TECTUPAE y30paKa IOpeKIoM
0]l TallMjeHaTa ca 3HaluWma WHQeKIHje, ald U OHUX ACUMNTOMATCKUX. MHore
3eMJ/b€ IIMPOM CBETa HHUCY, Y TOM CMHCIYy, OWIE [OBO/BHO CIIPEMHE Ia Cy ce
IWjarHOCTUYKY KallaluWTETH pas3BHjalv YIOpeno ca IHpewmeM NaHpnemuje. Hexe
3emibe, onyT Hemauke u UTanuje, y CUCTEM 3a IUjaTHOCTUKY UH(MEKLIN]E HOBUM
BHUPYCOM YKJ/by4HJI€ Cy BETEpUHAPCKE 1abopaTopuje.

Y Hauoj 3eMspH je BP0 Op30 je MocTajao OYUIiAefqHo Aa JladopaTopHje y CKIOMy
30paBCTBEHOT CHCTEMAa HEMaAjy NOBOJBHO KallallUTeTa 3a UCIUTUBAkE y30paKa Ha
npucycrso Bupyca SARS-CoV-2 y KOMUUMHY U JUHAMHULY KOjy j€ DUKTHPAo TOK
enuieMyje.
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W3 Tor pasnmora, MUHHUCTApCTBO MOJBONPUBPELE, IIyMapCTBa U BOAOIpPHUBpENE -
YnpaBa 3a BeTepuHy, ynytuno je 25. maprta 2020. roguHe HayYHUM H
CIEeUUjaIUCTUYKN WMHCTUTYTHUMA YIOUT y TOTJIEeAy TeXHUUYKUXH KaZpPOBCKHUX
KamamuTeTa 3a JlabopaTopujcKy aujarHocTuky Bupyca SARS-CoV-2. Ha cemHuim
Kpusnor mrtada Brname Penydnuke Cpduje ompskanoj 28. maprta 2020. romune,
IOHETa je ojIyKa O yK/by4MBawy BETEPUHAPCKUX JadopaTopuja y CHCTEM
IyvjarHocTrke a MHCTUTYT 3a jaBHO 3apassbe Cpbuje “Ip Munan Josanosuh baryt”,
CBOjUM yIIyTCTBOM, OIPEAUO TEPUTOPHjaTHY AUCTPUOYLIH]y Y30paKa IpemMa UCTUM,
MaKo je mucTpudylHja y30paka TeKIa U MHUMO IUIaHa Yy CKJIaly Ca TPEHYTHUM
norpedama U mpropuTeTUMa. Tpeda HaOMEHYTH [1a je y UCTOM MOMEHTY y CUCTEM
IWjarHOCTHKe YK/by4yeHa v JJupexiivja 3a HalluoHaiHe pedepeHTHe labopaTopuje y
barajHuiy, koja Takohe nociyje y o0kBUpy MUHHCTapCTBa NO/BONTPUBPETIE.

Y Tom cmucity, Hayunu HHCTUTYT 3a BeTepuHapcTBO Cpduje HCIUTUBAO je
y3opke ca tepurtopuje All Bojsopune, BCH KpasseBo y30pke U3 30paBCTBEHUX
ycTaHoBa ca Teputopuje Pamkor, Pacuuckor, 3nmatudopckor, MopaBHYKOI U
KoCcoBCKO-MUTPOBAUYKOI yIIPAaBHOI OKpyra, Kao U u3 KIMHUYKOI LEHTpa
Kparyjesan u Joma 3ppasba hiynpuja. BCH Hum dvo je HamiexaH 3a y3opke
MOPEKJIOM W3 30PaBCTBEHUX yCTaHOBa ca TepuTopuje Humkor, [TupoTckor,
Jabnmanuukor, [Tunmckor v TOMIMYKOT yIPaBHOT OKPYTa, Kao U MHCTUTYTa 3@ jaBHO
3opaBbe Hum u Knunuukor uentpa Huw, nox je BCHU [laban ucnutusao (1 joru
YBEK UCIHTY]je) Y30pKe U3 30paBCTBEHUX YCTAaHOBA Ca TEPUTOPHje MauBaHCKOr U
Konydapckor oxpyra. ITocnenmu ce y cuctem yxkpyuno BCH Cydoruna kojem cy
y30pLH focTaBbanu off ctpane 33J3 Cybotuna.

Y tabenu koja cnepu nart je npukas dpoja MCIUTaHUX y30paKaHa MPUCYCTBO BUpPyCa

SARS-CoV-2y BerepuHapckum nadopaTtopyja 3akbydso ca 31.12 2020. ropuse.

P.op. Berepunapcku Hay4YHU H Ilepuon on Hcnurano
CHeNUjaJuCTHYKH HHCTHTYTH y30paka

1. Hosu Can 29.03.2020. 12 463

2. Hum 01.04.2020 21316

3. [Tabar 03.04.2020. 32 475

4. Cyb6otuna 27.07.2020. 127

5. KpasbeBo 31.03.2020. 13 282
YkynHo 79 663
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bpoj ncnuranux y3opakaHa mpucyctBo Bupyca SARS-CoV-2 y BeTepHHapCKUM
nadopaTtopuja, U3 OBe MEPCHEKTUBE, AETYje MUHOPHO Y OIHOCY Ha YKymnaH 0poj, ITo
je mocnenvua NMpoIIKpena 1adopaTOPHjCKUX KalalWuTeTa Y OKBUPY 3IpPaBCTBEHOT
CUCTeMa, IIpe CBera oTBapamwe gadbopaTtopyja “BarpeHo oko” y beorpagy (20. anpun)
u Humry (30. jyn). Tume je omoryheHo BeTepuHapCKUM J1adopaToprjama ia usahy us
COVID cucrema v Bpate ce peJOBHOM PEXUMY paja.

Ho, y MomeHTy ywbyuyuBamwa M cucTeM aujarHoctuke SARS-CoV-2 Bupyca,
NPOLEHTYaJlHU yIeo BETEPUHApPCKUX jgadopaTopuja y YKynHOM Opojy WCIUTAHUX
y3opaka KpeTao ce, y anpuiy of 15,3% mo yak 56,2% (7. anpui), ogHOCHO 61,6%
(3.ampwmi) a npocevyHo oxo TpehuHe ykynHo ucnurtaHux. OBaj momatak Hajdorbe
WIYCTpYyje 3Ha4aj KOju Cy BETEPUHAPCKE TadopaTopHje UMae y TOM TPEHYTKY.

Axo ce y3me y 0063up ¥ Opoj y3opaka KojH je UCIIUTaH Y JJUpEeKUUjU 3a HallUOHAaIHE
pedepenTHe nadopaTtopuje y batajuunu (anpun 22191; maj 34630; ykynuo y 2020.
roguHu 186555) OHIA ce MOXKe YCTaHOBUTH Jia je yaeo jiabopaTopHja U3 cucTeMa
MunucTapcTBa NOBONpHBpENE NOMHMHAHTaH Yy HCOUTHBAaWBy y3opaka Yy
IIOCMAaTPaHOM IIEPUOLY.

Ocum toray BCH KpaseBo U3BPILEHO je CEKBeHIMpame Lesnor reroma SARS-CoV-2
BUpYycCa y Bulle of 150 y3opaka y OKBUPY eNUIeMHOJIOUIKe CTYAUje KOjy 3a payyH
Bnapge Penybnuke CpOuje crmpoBogu MenuuuHCKkU ¢akynTeT YHHUBEp3UTETa Y
Beorpany.

YMecTo 3aK/pyyKa

JeneHrjama yHa3aj BETEPUHAPCKU HAYYHHU U CHELMjaTUCTHUYKUA HHCTUTYTH
MpEeNCTaB/bajy CTyD CUCTEMA KOHTPOJIE 3apa3HUX D0JIeCTH XKUBOTUHA y Penmydaunm
Cpduju. M3a30Bu ca KojuMa Cy ce CyCpeTald, a uMja je Hajdosba WiycTpaluja
YUIEHULA []a Ce BETepHHapcKa ciayba camo y nocnenwux 20 roguHa cyouusa ca
YyeTUpHU 3apasHe DonecTu nopeknom ca Adpuukor koHTHHeHTa (bomecTt mmasor
jesuka, I'posnnna 3anagHor Huna, bonecT kBprase koxe u Adpudka Kyra CBUHA),
IOHEeNU cy noTpedy KOHTUHYHUpaHOT yHarnpehemwa pecypca, Kako TEXHUYKHX TaKo U
OHMX HajOUTHUjuX, kazposckux. Enupgemuja donmectu COVID-19 m aHraxosamwe
BETEPUHAPCKUX J1adopaTopyja y HEHOj OWjarHOCTULM YYHMHUIM Cy Ja Ce W LIupa
jaBHOCT ymo3Ha ca MOryhHOCTHMa W KBaJUTETOM OBOTI Jejla BeTepuHapcke
cnyx0e.Yno3HaBamwe jaBHOCTH U MeAHja HAalIMM MOryhHOCTUMa Tpedana 6u duTh
OTIOMEHa KOJIMKO je paj Ha adpupMalujyu BeTepuHapcKe cayxbe y MpouuiocTu 1o
3aroCTaB/beH U KOJIMKO je DUTHO Ha TOMe paguTh y OynyhHoOCTH.

H3sop
1. https://www.ecdc.europa.eu/en/covid-19/timeline-ecdc-response
2. https://covid19.rs/
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Lecture by invitation

THE ROLE OF VETERINARY SCIENTIFIC AND SPECIALIST
INSTITUTES IN LABORATORY DIAGNOSIS OF SARS-COV-2 VIRUS
DURING THE COVID-19 PANDEMIC IN THE REPUBLIC OF SERBIA

Miso Kolarevi¢!*

1 Dr. vet. spec. Miso Kolarevic - Director of the Veterinary Specialist Institute Kraljevo and
President of the Veterinary Chamber of Serbia
* Corresponding author: MiSo Kolarevi¢; e-mail: miso.kolarevic@gmail.com

Abstract

The first case of infection with the SARS-CoV-2 virus was officially registered on
December 31, 2019. year and the multi-million city of Wuhan located in the
central part of the People's Republic of China. Very quickly, and (un) expectedly,
on January 20, cases of infection with this virus were reported outside China, in
Japan, South Korea and Thailand. A new strain of corona virus arrives in Europe
four days later when the first case is reported inFrance. Furthermore, information
about the appearance of the disease is coming from all over the world, and the
World Health Organization declares a pandemic on March 11.

In Serbia, the first case of infection with the new virus was reported on March 6,
2020, and on March 15, a state of emergency was declared in the country.

Veterinary laboratories in the COVID system

Early detection of new cases of infection is crucial for controlling the disease and
preventing its spread. From the beginning of the epidemic, the identification and
isolation of persons who were in contact with the infected was of great
importance. The first precondition for the implementation of such a concept is
timely and reliable laboratory diagnostics, and the World Health Organization
itself has advised "mass" testing of samples originating from patients with signs of
infection, but also asymptomatic ones. Many countries around the world were
not, in that sense, sufficiently prepared, so diagnostic capacities developed in
parallel with the spread of the pandemic. Some countries, such as Germany and
Italy, have included veterinary laboratories in the system for diagnosing infection
with the new virus.

In our country, it quickly became obvious that laboratories within the health
system do not have sufficient capacity to test samples for the presence of the
SARS-CoV-2 virus in the amount and dynamics dictated by the course of the
epidemic.
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For that reason, the Ministry of Agriculture, Forestry and Water Management -
Veterinary Administration, sent a request to scientific and specialist institutes on
March 25, 2020, regarding technical and personnel capacities for laboratory
diagnostics of the SARS-CoV-2 virus. At the session of the Crisis Staff of the
Government of the Republic of Serbia held on March 28, 2020, a decision was made
to include veterinary laboratories in the diagnostic system and the Institute of
Public Health of Serbia "Dr Milan Jovanovic Batut", with its instructions,
determined the territorial distribution of samples. the distribution of samples
flowed beyond the plan in accordance with current needs and priorities. It should
be noted that at the same time, the Directorate for National Reference Laboratories
in Batajnica, which also operates within the Ministry of Agriculture, is included in
the diagnostic system.

In that sense, the Scientific Veterinary Institute of Serbia examined samples from
the territory of AP Vojvodina, VSI Kraljevo samples from health institutions from
the territory of Raska, Rasina, Zlatibor, Moravica and Kosovo-Mitrovica
administrative districts, as well as from the Clinical Center Kragujevac and Health
Center Cuprija. FIC Nis was responsible for samples originating from health
institutions from the territory of Nis, Pirot, Jablanica, Pcinja and Toplica
administrative districts, as well as the Institute of Public Health Nis and Clinical
Center Nis, while FIC Sabac examined (and still examines) samples from health
institutions from the territory of Macva and Kolubara districts. The last to join the
system was VSI Subotica, to which samples were submitted by the PHI Subotica.
The following table shows the number of tested samples for the presence of SARS-
CoV-2virusinveterinary laboratories as of December 31, 2020.

No. Veterinary Scien?iﬁc and Specialist Period of Examined
Institutes Samples
1. NoviSad March 29, 2020 12 463
2. Nis April 01, 2020 21316
3. Sabac April 03, 2020. 32475
4. Subotica July27, 2020. 127
5. Kraljevo March31, 2020. 13 282
A totalof 79 663

The number of tested samples for the presence of SARS-CoV-2 virus in veterinary
laboratories, from this perspective, seems minor in relation to the total number,
which is a consequence of expanding laboratory capacity within the health system,
primarily the opening of the laboratory "Fire Eye" in Belgrade (20 April) and Nis
(July 30). This enabled veterinary laboratories to exit the COVID system and return
toregular operation.
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However, at the time of inclusion of the SARS-CoV-2 virus diagnostic system, the
percentage of veterinary laboratories in the total number of tested samples ranged
from 15.3% in April to as much as 56.2% (April 7), or 61.6 % (April 3) and on
average about a third of the total respondents. This data best illustrates the
importance that veterinary laboratories had at that time.

If we take into account the number of samples tested in the Directorate for
National Reference Laboratories in Batajnica (April 22191; May 34630; total in
2020 186555) then it can be established that the share of laboratories from the
system of the Ministry of Agriculture is dominant in testing samples in observed
period.

In addition, in VSI Kraljevo, the entire genome of SARS-CoV-2 virus was
sequenced in more than 150 samples within the epidemiological study conducted
by the Medical Faculty of the University of Belgrade on behalf of the Government
of the Republic of Serbia.

Instead of a conclusion

For decades, veterinary scientific and specialist institutes have been a pillar of the
system of control of infectious animal diseases in the Republic of Serbia. The
challenges they faced, best illustrated by the fact that the veterinary service has
faced four infectious diseases of African origin in the last 20 years alone (Blue
tongue disease, West Nile fever, Lumpy skin disease and African swine fever),
brought are the need for continuous improvement of resources, both technical
and the most important, human resources. The epidemic of COVID-19 disease
and the involvement of veterinary laboratories in its diagnosis have made the
general public aware of the possibilities and quality of this part of the veterinary
service. Informing the public and the media about our possibilities should be a
reminder of how neglected the work on the affirmation of the veterinary service
hasbeenin the pastand how importantitis towork onitinthe future.

Source

1 https://www.ecdc.europa.eu/en/covid-19/timeline-ecdc-response
2 https://covid19.rs/
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Pedepar o no3usy

HCTPAXXHUBAILA [TPUCYCTBA KOPOHABHPYCA KOJ CJIETIUX
MHIIEBA U SARS-COV-2 BUPYCA KO KYRHHUX JbYBUMAILIA ITACA
N MAYAKA'Y CPBHJHU

Tamam Tetposuh', uana Jlynynosuh', Munan ITayHosuh’,
Ilanvjena Bugenosuh’, [lejan Buganosuh’, Capa Casuh', T'ocnasa Jlasuh',
Munena Camojnosuh’, Casa Jlasuh'

1 Hayuynu uHCTHTYT 3a BeTepuHapcTBo ,Hosu Can“, Hosu Cag, Cpduja
2 Tlpuponmwauxu mysej, beorpan, Cpduja
3 Berepunapcka amOynaHTa 3a kyhne jbydumune ,3enenu senay set”, beorpan, Cpbuja
4 BeTepHHAPCKH CIIELIHjAIMCTHUKH UHCTUTYT ,KpameBo*, Kpameso, Cpduja
* KopecnogeHTHH ayTop: Tamaiu IlerpoBuh; e-mail: tomy@niv.ns.ac.rs

Kparak cagpixaj
Bupyc SARS-CoV-2 je xymanu KOpoHaBUpYC y3pouHUK nanaemuje COVID-19. O
Kpaja 2019. roguHe 10 caja, WUMPOM CBETA je MHGULMpaHO npeko 160 MuinoHa
JBYAU Cca CKOpo 3,5 MUIMOHA CMPTHHUX HCXOAa, IITO MpencTasba HajBehy
NaHJEMjyKOpPOHaBUpyCa y HOBHjOj MO3HATOj JbYLACKOj HUCTOpPHUjU. Bupyc je
300HOTCKOT TIOpEKJIa U Bepyje ce Ja MoTHYe oJ CJIeNUX MULIeBa ca Moapyyja jyra
KuHe anu 1a HYje AUPEKTHO MPEeHeT ca CJIeNUX MUILIeBa Ha YoBeKa, Beh npeko Hekor
WHTEepMearjapHor nomahHHa, KOjH je joIl yBeK Hero3Har.
Llwp Hamer UCTpakvBama je OUMOYTBPAUTH KOJIUKO je ydecTana HH@ekuuja
KOpOHaBHpYyCa y Momnynanujama cienux Mmumesa y Cpduju U koje BPCTe U COjeBU
BUPYyCa UUPKY/IUILY, yTBPAUTH Aa 1K ce npuinkoM nangemuje COVID-19y Cpouju
TOLLJIO IO TPeHOoCa BUPYCa ca JbyAU Ha KyhHe JbydumIie — 1ce U Mauke, KOJIUKO je Ta
uHQeKIYja yuecTana, Kaksa je kiuHuuKa civka SARS-CoV-2 nHdexuuje kop naca
¥ Mauaka ¥ Moryhu enuaeMHjCKy 3Hauaj Te MHQeKIrje 3a YoBeKa.
Toxom 2016. u 2017. ronuHe cy npukymbeHu denecu 142 cnena muma ca 12
noxanuTeTa Ha nogpyyjy Cpouje, a tokom 2020. roguHe y3opuu of joi 40 jequHKH
ca 2 nokanuteta. cnutuBamwa cy BplieHa KOHBeHIHOHATHOM RT-PCR mMeTonom.
[TpucycTBO KOpOHABUpYCa je feTeKToBaHo y 24,65% (35/142) TecTupaHuX y3opaka
n3 2016. u 2017. roguHe ¥ Ha 7 o 12 TeCTUpaHUX JIOKAIUTETA, Kao U ko 27.50%
(11/40) ucnutrBanux yzopaka u3 2020. ronvHe ¥ TO Ha 00a TeCTHUpaHa T0KaJIUTeTa.
[TpucycTBO KOpOHaBUpYyca je yTBpheHo kox 8 of 15 aHamM3upaHUX BPCTa CJIENUX
muieBa (Myotis nattereri, Myotis capaccinii, Myotis myotis, Myotis blythii,
Rhinolophus ferrumequinum, Rhinolophus euryale, Miniopterus schreibersii u
Rhinolophus hipposideros). MonekyjlapHOM THUNH3allHjoM je yTBpheHo na
IETEeKTOBaHU BUPYCH Ipunazgajy anda, dera M He KIaCU(PUKOBAHMM KOPOHa-
BUPYCHMa CJIeNIUX MHULIEBA CINYHUX OHUM [IeTEKTOBaHUM y byrapckoj, Utanuju,
Mahapckoj, lllnanuju u op.
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Y3opuu Opucesa (HOCHH, )KOPETHU ¥ peKTaaHu) of 10 maca v 4 MaykKe Cy UCIIUTaHH
Ha npucycrso Bupyca SARS-CoV-2, a KpBHH CEpyMH Ha IPUCYCTBO CHELUPUIHUX
aHTHTesa MPOTUB MMOMEHYTOT BUpyca. Ko jemHor dpoja )KUBOTHHA Y30PKOBawa U
OpuceBa U KpBH je OWno BULIECTPYyKO. CBe UCNHUTAHE jeJUHKE CY Y30PKOBaHE Yy
beorpany y nepuony on oxrodpa 2020. no anpwia 2021. roguHe, a dune cy y
KOHTaKTy ca ocodama nHdunupanum supycom SARS-CoV-2. [TpucycTso Bupyca je
nerektoBaHo RT-qPCR meTtonom, a mpucycTBO cneuudUUYHUX aHTUTEIA
komepuujanHum EJIMCA tectom (ID Screen® SARS-CoV-2 Double Antigen
Multi-species ELISA). [TpucyctBo SARS-CoV-2 Bupyca je ZeTeKTOBaHO y HOCHOM U
KOpesnoM OpHCy jemHOr Tca U jeIHe Mauke, OOK je MPUCYCTBO CHEUU(UYHUX
aHTHTeNa ETEKTOBAHO KoJ 2 1ca (0da mosiapHe pace), O KOjUX je jenaH MOMEHYTH
nac ca NO3UTHBHUM HOCHUM OpHUCOM Ha MPUCYCTBO BUpyca. CBU MO3UTHBHU Y30pLIH
OpuceBa cy yTBpheHH KoJ maca U Mauke y npBux 14 naHa Of KOHTaKTa, a
cnegrdUYHA aHTUTENA KoZ 00a MO3UTHBHA I1Ca Cy NEeTEKTOBaHA HaKOH 14 naHa of
KOHTaKTa )kMBOTUHA ca SARS-CoV-2 no3sutuBHUM 0COdaMa.

OBo cy camo IpenMMHUHAapHa UCTpakHBama Koja Cy joll YBeK y TOKY U koja he ce
HaCTaBUTH y HapeoHOM nepuony. JlodujeHr pe3ynTaTd UCTpaKUBamwa, yKasyjy Ha
HEONXOAHOCT MHOIO MHTEH3WBHUjer W KOOPIWHHMCAHOT HAZA30pa HaJl BUPYyCHMA
300HOTCKOT moTeHuujana y Cpduju m peruoHy y neynoctu 0a3vpaHOr Ha
MOoCTyJaTUMa ,,JemHor sgpasspa

KipyuHe peun: kopoHasupycH, SARS-CoV-2, ciienu muiiesy, 1cu, mauke, Cpduja

3axBanHuna: OBaj paj je pe3y/aTaT UCTpaXKKBamwa I10 YTOBOPY ca MUHUCTAapCTBOM POCBETE, HAyKe U
TEXHOJIOIIKOT pa3Boja P. Cpbuje o peanusanuju 1 hMHAHCHpaby HayYHOMCTpaxuBaukor paga HHB-
HC, dpoj 451-03-9/2021-14/200031, xao u mpojexkra “MOHUTOPUHI CKJIOHMLITA U MOMyIaluja
cnenux muuesa y Cpduju” 6poj 401-00-200/2016-17 duHaHCcHpaHOT 0 CTpaHe MHHHCTapCTBa
3auTuTe )KUBOTHe cpenrHe P. Cpduje u [Tpuponmwaukor mysejay beorpany.
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STUDIES ON THE PRESENCE OF CORONAVIRUS
IN BATS AND SARS-COV-2 VIRUS IN PET
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Dejan Vidanovi¢', Sara Savi¢', Gospava Lazi¢',
Milena Samojlovi¢', Sava Lazic¢'
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* Corresponding author: Tamas Petrovi¢; e-mail: tomy@niv.ns.ac.rs

Abstract

The SARS-CoV-2 is the human coronavirus that causes the COVID-19 pandemic.
Since the end of 2019, over 160 million people have been infected worldwide with
almost 3.5 million deaths, which is the largest coronavirus pandemic in recent
known human history. The virus is of zoonotic origin and is believed to originate
from bats from the area of southern China, but it was not directly transmitted
from bats to humans, but through an intermediate host, which is still unknown.
The aim of our study was to determine how common coronavirus infection is in
bat populations in Serbia and which species and strains of the virus are
circulating, to determine whether during the COVID-19 pandemic in Serbia the
virus is transmitted from humans to pets - dogs and cats, how frequent this
infection is, what is the clinical picture of SARS-CoV-2 infection in dogs and cats
and the possible epidemic significance of this infection for human health.

During 2016 and 2017, the feces of 142 bats from 12 localities in Serbia were
collected, and during 2020, samples from another 40 individuals from 2 localities
were collected. The lab analysis was performed by the conventional RT-PCR
method. The presence of coronavirus was detected in 24.65% (35/142) of the
tested samples from 2016 and 2017 and in 7 of the 12 tested localities, as well as in
27.50% (11/40) of the tested samples from 2020 on both tested localities. The
presence of coronavirus was detected in 8 of the 15 bat species analyzed (Myotis
nattereri, Myotis capaccinii, Myotis myotis, Myotis blythii, Rhinolophus
ferrumequinum, Rhinolophus euryale, Miniopterus schreibersii and Rhinolophus
hipposideros). Molecular typing determined that the detected viruses belong to
alpha, beta and unclassified bat coronaviruses similar to those detected in
Bulgaria, Italy, Hungary, Spain and others.
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Swab samples (nasal, pharyngeal and rectal) from 10 dogs and 4 cats were tested
for the presence of SARS-CoV-2 virus, and blood sera for specific antibodies
against the virus. In anumber of animals, sampling and testing of swabs and blood
were multiple. All tested individuals were sampled in Belgrade in the period from
October 2020 to April 2021, and were in contact with persons infected with the
SARS-CoV-2. The presence of the virus was detected by RT-qPCR, and the
presence of specific antibodies by commercial ELISA (ID Screen® SARS-CoV-2
Double Antigen Multi-species ELISA). The presence of SARS-CoV-2 virus was
detected in the nasal and pharyngeal swabs of one dog and one cat, while the
presence of specific antibodies was detected in 2 dogs (both polar breeds), one of
which was a dog with a positive nasal swab for the presence of the virus. All
positive swab samples were detected in dogs and cats within the first 14 days of
contact, and specific antibodies in both positive dogs were detected 14 days after
animal contact with SARS-CoV-2 positive individuals.

These are just preliminary studies that are still in progress and that will continue
in the following period. The obtained research results indicate the need for much
more intensive and coordinated surveillance of zoonotic viruses in Serbia and the
region, entirely based on the postulates of "One Health”.

Keywords: coronaviruses, SARS-CoV-2, bats, dogs and cats, Serbia
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NS, Contract No: 451-03-9/2021-14/200031, and by project “Monitoring of bat roosts and
populations in Serbia”, Grant No. 401-00-200/2016-17, co-funded by the Ministry of
Environmental Protection of Serbia and by Natural History Museum in Belgrade.
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TRI SLUCAJA KORONAVIRUSA KOD OBOLJELIH LJUDI
(HKU1, 0C43, 229E) I KORONAVIRUSA GOVEDA (BCOV) SA
RESPIRATORNIM INFEKCIJAMA U SLOVENIJI:
GENETSKA KARAKTERIZACIJA TERENSKIH SOJEVA

Monika Jevénik Virant', Danijela Cerne’, Miroslav Petrovec',
Tomislav Paller’, Ivan Toplak**

1 Institut za mikrobiologiju i imunologiju Medicinskog fakulteta Univerziteta u Ljubljani,
Zaloska 4, 1000 Ljubljana, Slovenija
2 Institut za mikrobiologiju i parazitologiju, Viroloska jedinica, Veterinarski fakultet,
Univerzitet u Ljubljani, Gerbic¢eva 60, 1115 Ljubljana, Slovenija
3 Nacionalni veterinarski institut, Veterinarski fakultet, Univerzitet u Ljubljani,
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* Korespodentni autor: Ivan Toplak; e-mail: ivan.toplak@vf.uni-lj.si

Kratak sadrzaj

Koronavirusi (CoV) su Siroko rasprostranjeni patogeni ljudi i zivotinja i mogu
izazvati blage ili teSke respiratorne i gastrointestinalne bolesti. Evidentna je
antigena i genetska slicnost nekih CoV unutar roda Betacoronavirus. Stoga smo
prvi put u Sloveniji istrazili genetsku raznolikost djelomi¢nih 390-nukleotida
RNA-ovisnog gena RNK polimeraze (RdRp) za 66 pozitivnih uzorakaljudi (HCoV)
i 24 goveda CoV (BCoV), prikupljenih izmedu 2010.1 2016. od oboljelih ljudskih i
goveda sa respiratornom boleSc¢u. Karakterizirani sojevi CoV pripadaju Cetiri
razlicita klastera, u tri odvojena ljudska klastera HCoV-HKU1 (n = 34), HCoV-
0C43 (n=31)iHCoV 229E (n = 1) i grupiranje goveda samo kao BCoV (n = 24).
BCoV goveda i HCoV-0C43 bili su genetski najuze povezani i dijele 96,4-97,1%
nukleotidai96,9-98,5% aminokiselinskih identiteta. Genetska usporedba HCoV i
BCoV kod pacijenata s klinickim znakovima respiratorne bolesti nije pruzila
dokaze za zoonotski prijenos BCoV s goveda na ljude ili obratno u Sloveniji. Ovo je
istrazivanje prva genetska usporedba ove tri HCoV koje cirkuliraju u ljudima u
Sloveniji i BCoV u populacijama goveda i njihov filogenetski odnos s CoVs
dostupnim u bazi podataka GenBank.

Klju¢ne rijeci: koronavirusi; genetskaraznolikost; HCoV-0C43, BCoV, prenos
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WITH RESPIRATORY DISEASE IN SLOVENIA:
GENETIC CHARACTERISATION OF FIELD STRAINS
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Abstract

Coronaviruses (CoV) are widely distributed pathogens of human and animals and
can cause mild or severe respiratory and gastrointestinal disease. Antigenic and
genetic similarity of some CoVs within the Betacoronavirus genus is evident.
Therefore, for the first time in Slovenia, we investigated the genetic diversity of
partial 390-nucleotides of RNA-dependent-RNA polymerase gene (RdRp) for 66
human (HCoV) and 24 bovine CoV (BCoV) positive samples, collected between
2010 and 2016 from human patients and cattle with respiratory disease. The
characterised CoV strains belong to four different clusters, in three separate
human clusters HCoV-HKU1 (n=34), HCoV-0C43 (n=31) and HCoV 229E (n=1)
and bovine grouping only as BCoVs (n=24). BCoVs from cattle and HCoV-0C43
were genetically the most closely related and share 96.4-97.1% nucleotide and
96.9-98.5% amino acid identity. The genetic comparison of HCoV and BCoV from
patients with clinical signs of respiratory disease did not provide evidence for
zoonotic transmission of BCoV from bovine patients to humans or vice versa in
Slovenia. This study is the first genetic comparison of these three HCoVs
circulating in Slovenian human and BCoV in cattle populations and their
phylogenetic relationship with CoVs available in GenBank database.

Keywords: coronaviruses; genetic diversity; HCoV-OC43, BCoV, transmission
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Referat po pozivu

DETEKCIJA I GENETSKA KARAKTERIZACIJA VIRUSA GOVEDE
VIRUSNE DIJAREJE (BVDV) KOD POBACENIH PLODOVA KRAVA

Ivan Toplak', Danijela Cerne', Peter Hostnik'

1 Institut za mikrobiologiju i parazitologiju, Viroloska jedinica, Veterinarski fakultet,
Univerzitet u Ljubljani, 1000 Ljubljana, Slovenija
* Korespodentni autor: Ivan Toplak; e-mail: ivan.toplak@vf.uni-lj.si

Kratak sadrzaj

Kao dio sistematskog godiSnjeg pracenja 2020. godine, prvi put je u Sloveniji
provedeno laboratorijsko ispitivanje prikupljenih pobacenih plodovakrava na
prisustvo nukleinskih kiselina virusa govedeg virusnog proliva (BVDV) metodom
RT-PCR. Ispitano je ukupno 1.276 uzoraka, a BVDV je otkriven u 3,76% ispitanih
uzoraka. Pozitivni uzorci na BVDV genetski su okarakterizirani direktnom
Sangerovom metodom sekvenciranja u 5'-neprevedenom podrucju virusnog
genoma. Prvo genetsko tipiziranje 48 sojeva BVDV, otkrilo je prisustvo
"autohtonih" sojeva iz podskupina BVDV 1b, 1d, 1e i 1f, koji kruze zarazenim
farmama vec¢ nekoliko decenija. Filogenetska usporedba sojeva, otkrivenih u
BVDV pozitivnim pobacajima, zajedno s prethodno okarakteriziranim sojevima u
stadima pozitivnim na BVDV pokazala je da je pojedinac¢ni soj BVDV pronaden u
pobacenim uzorcima i da se BVDV Siri na nova stada prvenstveno lokalno. U
zarazenim stadima identi¢ni sojevi BVDV otkriveni su u pobacenim plodovima,
trajno zarazenim zivotinjama ili Zivotinjama sa bolestima sluznice, a Zivotinje su
uginule sa prolivom ili upalom pluc¢a. Otkriveni BVDV pozitivan pobacaj moze biti
ivaznainformacija vlasniku stada za rano prepoznavanje infekcije BVDV u stadu i
provodenje dodatnih mjera bioloske sigurnosti, uklju¢ujuci ranu identifikaciju i
uklanjanje trajno zarazenih Zivotinja iz stada. Uvodenje BVDV u stado moze
rezultirati velikim ekonomskim gubicima i negativno utjecati na reprodukcijske
parametre. Otkriveni pobacaji kod Zivotinja u razli¢itim fazama trudnoce samo su
dio patologije koja se javlja u stadima zarazenim BVDV-om.

Klju¢nerijeci: BVDV, abortus, RT-PCR, sekvenciranje, goveda

Zahvalnice: Autor zahvaljuje Upravi Republike Slovenije za sigurnost hrane, veterinarstvo i zastitu
bilja (AFSVPP) na finansiranju ispitivanja abortusa goveda uzrokovano sa BVDV, provedenih prema
godiSnjem nalogu u 2020. godini. IzvrSena je genetska tipizacija sojeva BVDV pronadenih u
pobacenim plodovimakrava iz finansijskih sredstava programske grupe P4-0092.

47



26. TOOUIIBE CABJETOBAE JOKTOPA BETEPUHAPCKE MEJIUITMHE PEINYBJIMKE CPIICKE (BOCHA U XEPLIETOBHUHA) - 2021
26t Annual Counselling of Doctors of Veterinary Medicine of Republic of Srpska (Bosnia and Hercegovina) - 2021

Lecture by invitation

THE DETECTION AND GENETIC CHARACTERIZATION OF BOVINE
VIRAL DIARRHEA VIRUS (BVDV) IN POSITIVECATTLE ABORTUSES

Ivan Toplak', Danijela Cerne', Peter Hostnik'

1 Institute on microbiology and parasitology, Virology Unit, Veterinary Faculty,
University of Ljubljana, 1000 Ljubljana, Slovenia
* Corresponding author: Ivan Toplak; e-mail: ivan.toplak@vf.uni-lj.si

Abstract

As part of the systematic annual monitoringin 2020, the laboratory testing of
collected cattleabortuses on the presence of nucleic acids of bovine viral diarrhea
virus (BVDV) by real-time RT-PCR method was performed for the first time in
Slovenia. A total of 1.276 samples were examined and BVDV was detected in 3,76
% of tested samples. The BVDV positive samples were genetically characterized by
direct Sanger sequencing method in 5'- untranslated region of viral genome. The
first genetic typing of 48 BVDV strains, revealed the presence of "indigenous"
strains from subgroups BVDV 1b, 1d, 1e and 1f, which have been circulating in
infected farms for several decades. The phylogenetic comparison of strains,
detected in BVDV positive abortions, together with previously characterized
strains in BVDV positive herds showed, that single strain of BVDV was found in
aborted samples and that BVDV spreads to new herds primarily locally. In
infected herds, the identical strains of BVDV were detected in abortuses,
persistently infected animals or animals with mucosal disease and animals died
with diarrhea or pneumonia. The detected BVDV positive abortion can be also an
important information to herd owner for early recognition of the BVDV infection
in a herd and implementation of additional biosecurity measurements, including
the early identification and elimination of persistently infected animals from the
herd. The recent introduction of BVDV into herd may results in great economic
losses and have negative impact on the reproduction parameters. Detected
abortions in animals at different stages of pregnancy are only part of the
pathology that occursin BVDV infected herds.

Keywords: BVDV, abortus, real-time RT-PCR, sequencing, cattle
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Kparak cagpikaj

KyhHu mydumuum y naHallke BpeMe NpeAcTaB/bajy HM3BOD BENUKOr Opoja
MH(QEKTUBHUX 000/bea MPEHOCUBUX HA JbyZle Kao MOC/IEeAHIla BUXOBOI CBe
y4yecTaaujer KOHTaKTa. Y HajBaKHHje BHUPYyCe Ca 300HOTCKUM NOTEHLHjaJIOM
cnanajy Bupycud OecHuwna ¥ UHQIIyeHIle Kao M POTAaBUPYCH U HOPOBUPYCH,
MehyTuM, 3HaUaj MOjeJUHUX BUPYyCa Bapupa 3aBUCHO 0f noAHeds/ba Kao U CUcTEMaA
cy30ujama 3apa3Hux DOJIECTH y T0jeIMHUM ApxaBama. [IcM U Mauke, Kao U CBe
NIOTyJIapHHUje OoCTaje BpPCTe jbyOMMalla, Ha Pas3IuuuTe HAauMHE MOTY TNpPEeHeTH
y3pOUHHUKe DaKTepHjCKUX 300H03a Ha YoBeka. Tako Ha mpuMep, dDakTepuje Koje ce
IIpeHoce yjemoM Wi myTtem orpedoTvHa kao wro cy Pasteurella multocida wnu
Bartonella henselae, mopen no3HaTux y3pouHuKa 000/beta MOMYT JIENTOCIUPO3e,
CaJMOHen03e, KaMnuiaodaKkTepro3e Wiu dOpyleno3e, Hemajy 3aHEMapJbUB 3HAvaj y
MaToJMOTHjU JbyAu. [locneswux TOOWHA je OOKasaH MOpacT NMpeBaJeHlHje
METULIWITUH Pe3UCTeHTHUX cojeBa Staphylococcus aureus (MRSA) y n3onatuma
MopeKIoM oJ1 KyhHHUX JbyOMMalla, a BeJrKa MaXkba ce MpuAaje yrpaBo TPAaHCMHUCHjU
OBHUX cojeBa uamely /pyau v xuBoTUBA. [lopen bakrepuja u BUpyca, IbUBULIE, Ka0O
IITO Cy Y3POYHHUILIM CIIOPOTPUX03€ WK IepMaTO(PHUTO3€e, Y4eCTO PECTaBIbajy Y3POK
IOyTOTPajHUX M YHNOPHUX MHOEKUHWja /byou. EnmuieMuosnonka cCuTyauuja y cBeTy
n3asBaHa SARS-CoV-2 v npernocraBka 0 HHTEPCIELHUjCKOM CKOKY OBOT BUpyCa ca
JKUBOTHIbA Ha YOBEKA, KAaO ¥ BEeroBO MPUCYCTBO NETEKTOBHO KO/ fJoMahHX Mavaka,
maca, TUTPOBa W KyHa, [0OBeJe Cy y MUTame MOTyhHOCT MpeHoLlema BUpyca ca
kyhHHX JbyDHMMana Ha jbyfe. HeonxoHo je HAOMEHYTH ia je TPEHYTHA MaHAeMuja
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M3a3BaHa UCK/bYYHMBO TpaHCMHUCHjoM SARS-CoV-2 y XymaHOj nmomynauuju U na
HaBeJleHe )KMBOTHIE HUCY HU3BOP MHGEKIMje 3a YoBeKa. 3Ha4YajaH OPOj 300HO3a
nopexyioM of KyhHux ;jpydumalia mpecTaBba MPETHY 110 jaBHO 3IpaBibe MPU YeMy
je HeomxojHa NMpPUMEHA KOHUENTAa jeJMHCTBEHOI 3[paBjba Koja MOJpa3yMeBa
OIMUCKyY capanmy XyMaHe U BETEpUHApCKe MeULIMHE Ca LIW/beM Pa3Boja ¥ IpUMeHe
e(uKacHUX Mepa 3paBCTBEHE 3aIUTUTE JbyJU U KUBOTHUHA. Y CKJIOMYy OJTOBOPHOT
BJIACHUIITBA, BIACHUIM KyhHHX JbyOMMalia ol CTpaHe BeTepuHapa Mopajy dutu
oDaBelITEHW O Mepama NpeBeHUHUje MHMDEKTUBHHUX DOJIECTH U MOjeJUHUM
pHY3ULIMMa KOje HOCH ApKake ogpeh)eHuX BpCTa JKUBOTHbA.

KipyuHe peun: KyhHU JbyOUMIIH, 300H03¢€, DaKTepHje, TTbUBUILIE, BUPYCH
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Abstract

Today, pets are the source of numerous infectious diseases that can transmissible
to humans resulting from their increasingly frequent contact. The most notable
viruses with zoonotic potential include rabies and influenza viruses as well as
rotaviruses and noroviruses. However, the importance of individual viruses varies
depending on the climate and infectious disease control systems in certain
countries. Dogs, cats, and other increasingly popular pet species can transmit
bacterial zoonotic agents to humans in various ways. Aside from well-known
pathogens such as the bacteria causing leptospirosis, salmonellosis,
campylobacteriosis, or brucellosis, the bacteria Pasteurella multocida and
Bartonella henselae transmitted by bites or scratches are also significant in
human pathology. There has been a notable increase in the prevalence of
methicillin-resistant strains of Staphylococcus aureus (MRSA) in isolates
originating from pets and the transmission of these strains between humans and
animals requires special attention. Furthermore, fungi causing diseases such as
sporotrichosis or dermatophytosis are linked to long-term and persistent
infections in humans. The epidemiological situation caused by SARS-CoV-2, and
the assumption of an interspecies jump of this virus from animals to humans,
including its documented presence in domestic cats, dogs, tigers, and martens,
have raised the question of the possibility of virus transmission from pets to
humans. However, the current pandemic is caused solely by SARS-CoV-2
transmission in the human population, and these animals are not a source of

51



26. TOOUIIHE CABJETOBAKE JOKTOPA BETEPUHAPCKE MEIUITMHE PEINYBJIMKE CPIICKE (FOCHA U XEPLIETOBHUHA) - 2021
26t Annual Counselling of Doctors of Veterinary Medicine of Republic of Srpska (Bosnia and Hercegovina) - 2021

infection for humans. A significant number of zoonoses originating from pets
pose a threat to public health, thus requiring the "One Health" approach through
close cooperation between human and veterinary medicine to develop and
implement effective health measures for both humans and animals. Veterinarians
must inform pet owners about infectious disease prevention measures and risks
posed by keeping certain species of animals as a part of responsible ownership.
Keywords: pets, zoonoses, bacteria, fungi, viruses
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VIRUSNI ENTERITISI PASA (Stari i novi patogeni)

Dragan Baci¢™, Sonja Obrenovi¢*

1 Dr Dragan Baci¢, Vanredni profesor, Fakultet veterinarske medicine, Beograd, Srbija
2 Dr Sonja Obrenovi¢, Vanredni profesor, Fakultet veterinarske medicine, Beograd, Srbija
* Korespodentni autor: Dr Dragan Baci¢; e-mail: bacicd@vet.bg.ac.rs

Kratak sadrzaj

Virusni eneritisi pasa predstavljaju svakodnevni problem u klinickoj veterinarskoj
praksi. Od otkric¢a parvovirusa pasa u kasnim sedamdesetim godinama proslog
veka, pa do danas, virusi predstavljaju jedan od naj¢es¢ih uzroka dijareje, narocito
kod mladih kategorija pasa. Kao primarni uzroc¢nici eneritisa pasa, najcesce su
izolovani: parvovirus tip 1 i 2, korona i rota virus. Savremenim molekularnim
metodama dijagnostike u fecesu pasa je dokazano prisustvo novih virusa, koji kod
pasa dovode do pojave blazih oblika enteritisa (cirkovirusi, pikornavirusi,
astrovirusi, kalici i paramiksovirusi). Prisustvo virusa u fecesu pasa sa
simptomima dijareje, dokazano je u 40—60% pregledanih uzoraka.

Kljucne reci: psi,virusni enteritis, klini¢ka slika, dijagnoza, profilaksa
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VIRAL ENTERITIS IN DOGS (OLD AND NEW PATHOGENS)

Dragan Baci¢™, Sonja Obrenovi¢*
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Abstract

Viral eneritis of dogs is an everyday problem in clinical veterinary practice. From
the discovery of canine parvovirus in the late 1970s to the present day, viruses
have been one of the most common causes of diarrhea, especially in younger
categories of dogs. The primary causes of enteritis in dogs are: Parvovirus types 1
and 2, Corona and Rota virus. Modern molecular diagnostic methods have proven
the presence of new viruses in the feces of dogs, which in dogs lead to the
appearance of milder forms of enteritis (Circoviruses, Picorna viruses,
Astroviruses, Calici and Paramyxoviruses). The presence of the virus in the feces
of dogs with symptoms of diarrhea was proven in 40-60% of the examined
samples.

Keywords: Dogs, Viral enteritis, Clinical signs, Diagnosis, Prophylaxis
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Pedepar o no3usy

EITMJEMHOJIOIIKA CUTYALIUJA A®PHUKE U KIIACUYHE KYTE
CBHBHA Y BOCHH U XEPOETOBHHH 0O 2019 - 2020. TOOJUHE

Ilparan Kacaruh', Jenena Mapuh', Jlejna Benuh’, Tonu Eteposuh’,
Coma Huxonuh', XKemxo Cnagojesuh’, Iparo H. Heguh', Onusep Cresanosuh',
WBona Cybuh', lejana Kpuera', Cabuna Illepuh Xapauuh’,

Campa Xammumberosuh’, Bemamun Yenruh’, Amen RyTyk’

1JY Betepunapcku uactutyT Penybnuke Cprcke , Ip Baco Bytosan” bama Jlyka,
2 BerepuHapcku daxynteT, YHUBep3uTeT CapajeBo
*Kopecnionentau aytop: Ip Iparan Kacaruh, HaydyHHu capafHuK;
e-mail: dragan.kasagic@virs-vb.com

Kparak cagpixaj

KnacuuHa u adpuyka Kyra CBUEA NMPE/ICTaB/bajy 3HAUajHE BUPYCHE 3apa3He
Donecty fomahux U JUB/BUX CBUHA jep M3a3UBajy BEJIMKE eKOHOMCKe rydutke. C
003upoM Ja HeMa BakiuHe mpotus adpuuke kyre (AKC), mpeBeHLMja U KOHTPOJa
Ce 3aCHMBAjy Ha CAHUTAPHUM Mjepama, 3alITUTH 3PaBUX )KUBOTHHA U YKIIabhaky
obomenux. AKC ce mojaBuina y HaweM OKpyxewy asrycta 2019. roguHe kana je
notephenay Cpbuju. Knacuuna kyra csuma (KKC) je 3anmy MyT AWjarHOCTUKOBaHa
y buX 2007. rog. a y Penydnuuu Cprickoj on 2020. rofi. ce He BpPILY BaKLHWHALUja
npotus KKC pok je Ta mjepa Ha cHasu y ®buX. 3Hauaj kyra omiena ce U ca
CTAHOBUIUTA MelyHapoIHe TProBuHe W 3adpaHe MpoOMeTa KUBUX CBUHA U
MPOM3BOJA Off CBUEBCKOT MeCa U CUPOBHHA 3a UHAYCTPH]jy U3 3€MJbE Y KOjOj ce
10jaBsbyjy HEKa ofi oBux dosectd. Y Penydnuum Cprckoj y nepuogy 2019-2020.
roj. aHanusupaHo je 1285 y3opaka Ha AKC mMeToOoM JlaHYaHa peakuuja
noauMepase y peasiHoM BpemeHy (eHr. real time PCR) u Huje 610 No3UTUBHUX
pesyntata; 2311 y3opka je aHanmusupaHo metonom EJIMCA Ha mpuCyCcTBO
aHTUTHjesa U pesynTaty cy dwin HeraTuBHU. Y ®buX y nepuony 2019-2021. rog.
M3BpLIEHA je aHanu3a 72 y3opka Mmetogom EJIMCA Ha npUCyCTBO aHTUTEHa U HUje
Ouo mosutTuBHUX y3o0paka. Y Penybnuuu Cprckoj y nmepuony 2019-2020. rog.
aHanusupaHo je 1107 ysopaka Ha KKC MeTomom peBep3Ha TpaHCKpUIILHja
JlaHYaHe peakuuje monumepase y peaasHoMm BpemeHy (eHr. real time RT-PCR) u
HUje dui0 No3UTUBHUX y30paka; 2309 y3opka je ananusupasno EJIMCA tectom Ha
IIPUCYCTBO aHTUTHjes1a, PE3y/ITaTH UCIIUTUBAakba Cy OWIH HeraTUBHU. Y ®enepauuju
boche u Xepuerosune (®buX) y nepuony 2019-2021. ron. u3BplieHa je aHanusa 72
y3opka Metonom EJIMCA Ha mpuCyCTBO aHTHUIeHa W HHje OWI0 TMO3UTHUBHUX
y3opaxa.

KipyuHe pujeun: adpruka Kyra, kiacuuHa Kyra, EJTUCA, TTLP
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Lecture by invitation

EPIZOOTIOLOGICAL STATUS OF CLASICAL AND AFRICAN SWINE
FEVER IN BOSNIA AND HERZEOGOVINA DURING 2019-2021

Dragan Kasagic¢'*, Jelena Mari¢', Lejla Veli¢”, Toni Eterovic’,
Sonja Nikoli¢', Zeljko Sladojevi¢', Drago N. Nedi¢', Oliver Stevanovic',
Ivona Subi¢', Dejana Krneta', Sabina Seri¢ Haraci¢’, Samra Hasimbegovic”,
Benjamin Cengi¢’, Amel Cutuk’

1 PI Veterinary Institute of Republic of Srpska ,Dr. Vaso Butozan*“ Banja Luka
2 Veterinary Faculty, University of Sarajevo
* Corresponding author: Dr Dragan Kasagi¢: e-mail: dragan.kasagic@virs-vb.com

Abstract

Classical (CSF) and African swine fever are (ASF) significant infectious diseases of
domestic and feral pigs as they cause great economic losses. ASF has also appeared
in our environment in August 2019 and the presence of this disease in Serbia has
been officially confirmed. It is also of great importance from the point of view of
international trade and the prohibition of trade in live pigs and pigmeat products
and raw materials for industry from the country in which the disease occurred.
CSF was last diagnosed in BiH in 2007. and in the Republic of Srpska from 2020.
no CSF vaccination is performed. In the Republic of Srpska 1285 samples were
analyzed for ASF by real-time PCR and there were no positive results; 2311
samples were analyzed by ELISA for the presence of antibodies and the results
were negative. In FB&H 72 samples were analyzed by ELISA for the presence of
antigen and there were no positive samples. In the Republic of Srpska 1107
samples were analyzed for CSF by real-time PCR and there were no positive
samples; 2309 samples were analyzed by ELISA for the presence of antibodies, the
test results were negative. In FB&H, 72 samples were analyzed by ELISA for the
presence of antigens and there were no positive samples.

Keywords: classical swine fever, african swine fever, ELISA, PCR

56



26. TOOUIIBE CABJETOBAE JOKTOPA BETEPUHAPCKE MEJIUITMHE PEINYBJIMKE CPIICKE (BOCHA U XEPLIETOBHUHA) - 2021
26t Annual Counselling of Doctors of Veterinary Medicine of Republic of Srpska (Bosnia and Hercegovina) - 2021

APPHUYKA KYT'A CBUKHA Y CPBHUJH - I1IOJABA BOJIECTH U
EITU300THUOJIOIIKA CUTYALTUJA

Cama Ocrojuh*, Bodan Bypuh', Tatjana Jlabyc', Jenuua Ysenan',
Anexcangpa Hukonuh', Jenena hyk'

1 MUHHCTapCTBO NMOJLONPHUBPEJIE IIyMapcTBa U BOJOMpUBpeNe, YpaBa 3a BeTepHuHy, beorpan
*Kopecnopentnu aytop: Cama OcTojuh; e-mail: sasa.ostojic@minpolj.gov.rs

Kparak cagpixaj

[Toropmame €MM300THOIOLIKE CUTyalHje y CyCeSJHHUM 3em/bama byrapckoj u
PyMyHUjU rIe je AUjarHOCTUKOBAH BEJIUKHK OpOj KapuiuTa adpuuke Kyre CBUba U
KoJ noMahux U eKCaH3ujy ciay4ajeBa Koj JUBbUX cBUa y 2019 u nouetkom 2020
TOMHE, YTULIAJIO je U Ha TI0jaBy 001eCTH KOZ, TUBJbUX CBUIbA Y jaHnyapy 2020 roguHe
Ha HaIIWM npocTopuma. [1pBu ciiyvaj KoJ JUB/BUX CBUBba MOTBphHeH je 03.01.2020.
roguHe y nosuirty ,Bunanu®, onmwrtuHa Jumutposrpan y [IMpoTCKkOM ynipaBHOM
okpyry, a 04.01.2020. roguue y nopuwry HII ,Hepman“ onmrraa Knagoso y
bopckom ympaBHoMm oxpyry. Y 2020 roguHu, yKynmHo je y 13 josBumTa Ha
TEpUTOPHjU 8 ommTHHA bopckor, 3ajedapckor v ITMpoTCcKOr OKpyra MOTBpheHO
ykynHO 109 cnyuyajeBa AKC ko[ IUB/BUX CBUbA.

[Tpsu ciyuaj AKC xopm momahux cBuma NOTBphHEH je PellewmeM 0 mporialemy
3apaxeHor ¥ yrpoxxeHor noapydja 30.06.2020. ronune y ceny Bpannon, onmuruHa
bena [Tananka, y IlTupoTckoM OKpyTy, ¥ CKIafy ca JOHETUM PEIIEHEM U IIPOLIEHOM
€MU300THOJIOIIKE CHUTyalHje, a y LMWy ClIpe4yaBama LIMpema 3apasHe donectu
apuuka Kyra cBUmba, Ha nogpydjy bopckor u ITupoTckor ymnpaBHOT OKpyra, Ha
CEOCKHMM Ta3sgUHCTBMMAa HHUCKE OMOCHUIYPHOCTH H3BpIIEHA jé NMPEBEHTHUBHA
eyTaHasvja U wiawe 1977 pomahux cBuma y 522 pomahunctBa. [locnenwu
cnyvajesu AKC kon nomahux ceumwa y 2020 3abenexeH je y HAaC€/JbeHOM MeCTY
['wunan y onwtuey [Tupot. YkynHo jey 2020 ronunu notBpheHo 45 ciiydajeBa Ha
16 rasguHCcTaBa y [IMpOoTCKOM M 3aje4apCKkoM OKpYTY, y 6 onmTHHA U 34 HacesbeHa
MeCTa Ha KOjMMa je eyTaHa3supaHO U YTUHYJIO 225 CBUBbA.

[MIupewe donectu pesynrupao je nojaBom AKC Y 2021 roguHu Ha TepUTOpHjU
onuTuHe AsnexkcuHal y HHIIaBCKOM OKpyry Hace/beHMM MecThMa Mosroso,
KpameBo u AnekcrHal, 30or yera je Ha nonpyuyjy morohenum AKC VYmpasa 3a
BETEPUHY Mpeny3ena KOHTPOJHE W NPEBEHTHBHE MEPE y LMY CIpeYaBama
mupema U Cy3dujama domecT, y Ckiafy ca 3aKOHCKMM OKBHUPOM Yy IOCEOHUM
nponucuma u ogpendama Pememwa gonerum 30.01, 03.02. u 18.02.2021. ropune,
KOjUM Cy OBe TEPUTOPH]je MPOIAaLIEHE 3apaKEHUM U YTPOXKEHUM TOAPYYjeM Off
AKC.
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Y mapty 2021 rogune, norsphenu cy npsu ciay4ajeBu AKC kog nomahux cBuma y
YeTUPU Hace/beHa MecTa y onuTuHU [lapahun y IlomopaBckoM OKpyry 4 y znBa
Hace/beHa MecTa y onuTHHY Kpyesan y PacHHCKOM yITpaBHOM OKPYTY.

Y 2021 ropunu 3axpyuHo ca 30.04. AKC perucrpoBaHa Ha ra3fivHCTBUMA Yy 6
onuwtyHa (ITupot, Anexkcunan, ITapahun, Kpymesau, Anexkcangposal, 3ajeuap,
Cmenepeso) u 6 okpyra, [Tuporckom, Humasckom, ITomopaBCkoM U PacuHCKOM,
3ajeyapckom U [TofyHaBCKOM OKPYTY, IIie Cy MOTBPHEHU NOCAe by ciydajeBu 15.
anpuiay ceny Bpanoso.

Bonect je mpBu nyT noTBpheHa Ha jelHOj KoMepluujaaHoj apmu y cemy XanoBo,
OMIUTHHA 3ajeyap, 9. anpuia ca 22 No3UTUBHA C1y4aja Ha K0joj cy 19502 xuBoTrme
(882 yrunyne n 18520 ydujeHUX) HELIKOAJBUBO YHUILTEHE.

Yxynno cyy 2021. roopynu perucrposasa 89 ciyuaja, Ha 37 ra3fiMHCTaBa Ha KOjuMa
jeyrunyna 1031 ueyraHasupano 19154 caume.

AKC ko nUB/bMX CBUBA je U3BaH noapydja norohenux y 2020 ronunu y bopckom,
3ajeuyapckoM U Iluporckom okpyry. y 2021 3adenexeHa y jeZHOM JOBUIITY Yy
BpaHnueBCcKOM OKpYTY IITO Y OBOj TOAWHHU [0 Cafid YNHH YKyNHO 114 MO3UTUBHUX
ciyvajeBa HaheHUx MpPTBUX (83) 1 oacTpebeHnx (31) OUB/BUX CBHbA Y TIOBUIITUMA
Ha TEPUTOPHjU 7 onmTHHA U 4 okpyra. [locnenpu cnyuaj AKC Kof DUB/BHX CBUHbA
peructpoBadje 29.04. 2021. rogune.

KipyuHe peun: Appruka Kyra CBUma, JoMahe ¥ JUB/bE CBUE, LIMPEHE DOIECTH.
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AFRICAN SWINE FEVER IN SERBIA-HISTORY OF OCCURRENCE
AND EPIDEMIOLOGICAL SITUATION

Sasa Ostoji¢™, Boban Djuri¢', Tatjana Labl,lsi, Jelica Uzelac',
Aleksandra Nikoli¢', Jelena Cuk'

1 Ministry of Agriculture, Forestry and Water Management, Veterinary Directorate, Belgrade
* Corresponding author: Sasa Ostoji¢; e-mail: sasa.ostojic@minpolj.gov.rs

Abstract

Deterioration of the epidemiological situation in neighboring countries Bulgaria
and Romania, where a large number of outbreaks of African swine fever diagnosed
in domestic pigs with the expansion of cases in wild boarsin 2019 and early 2020,
also affected the occurrence of diseases in wild boars in January 2020 in our
country . The first case in wild boars was confirmed on January 3, 2020. in the
hunting ground "Vildi¢", municipality of Dimitrovgrad in the Pirot administrative
district, and 04.01.2020, in the hunting ground NP "Djerdap" municipality
Kladovo in Bor administrative district. In 2020, a total of 109 cases of ASF in wild
boarswere confirmed in 13 hunting grounds on the territory of 8 municipalities of
Bor, Zajecar and Pirot districts.

The first case of ASF in domestic pigs was confirmed by the Ordinance on
declaring the protection and surveillance zone on June 30, 2020, in the village of
Vrandol, municipality of Bela Palanka, in the Pirot district, In accordance with the
decision and assessment of the epidemiological situation, in order to prevent the
spread of African swine fever, in the Bor and Pirot administrative districts,
euthanasia and slaughter of 1977 domestic pigs in 522 low biosecurity households
performed. The last cases of ASF in domestic pigs in 2020 were recorded in the
settlement of Gnjilan in the municipality of Pirot. In 2020, a total of 45 cases were
confirmed on 16 farms in the Pirot and Zajecar districts, in 6 municipalities and
34 settlements where 225 pigs were euthanized and died.

The spread of the disease resulted in the appearance of ASF in 2021 on the
territory of the municipality of Aleksinac in the Ni$ district in the settlements of
Mozgovo, Kraljevo and Aleksinac, which is why the Veterinary Administration
took control and preventive measures to prevent the spread and control of the
disease. The legal framework in special regulation and provisions of the Ordinance
issued on 30/01,03/02. and 18/02/2021, by which these territories were declared
as ASF protection and surveillance zones.
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In March 2021, the first cases of ASF in domestic pigs were confirmed in four
settlements in the municipality of Para¢in in the Pomoravski district and in two
settlements in the municipality of KruSevac in the Rasinski administrative
district.

Overall, in 2021, ending on 30.04, ASF was registered in 6 municipalities (Pirot,
Aleksinac, Parac¢in, KruSevac, Aleksandrovac, Zajetar, Smederevo) and 6
districts, (Pirotski, Niski, Pomoravski, Rasinski, Zajecarski and Podunavski),
where the last cases were confirmed on April 15, in the village of Vranovo,
Smederevo municipality.

The disease was for the first time confirmed on a commercial farm in the village of
Halovo, Zajecar municipality, on April 9, with 22 positive cases in which 19502
animals (882 died and 18,520 killed) were safely disposed.

A total of 89 cases were registered, on 36 holdings and one farm where 1,031 pigs
died and 19,154 pigs were euthanized.

Outside the areas affected in 2020 in the Bor, Zajecar and Pirot districts ASF in
wildboars in 2021, ASF was recorded in one hunting ground in the Branicevski
district, which so far makes a total of 114 positive cases of dead (83) and shot wild
boars (31) found in hunting grounds on the territory of 7 municipalities and 4
districts. Thelast case of ACS in feral pigs was registered on April 29. 2021.
Keywords: African svine fever, domestic pigs, wild boars, spreading the diseas.
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1 HayuyHu HHCTUTYT 3a BeTepuHapcTBo Cpduje, beorpan, Cpduja
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Kparak cagpxaj

Adpruka kyra csuma (AKC) je omacHa 3apasHa BUpyCHa Oosect nomahux u
nuBbrX cBUBa. Y EBponn, AKC kop nomahux v [UB/BUX CBUbA OOMYHO UMA aKyTHH
TOK Ca BUCOKOM CTOIIOM MOPTaJIUTETa, Majia CE BDEMEHOM y04YaBa CMAbEHE CTOIEe
mopranurera. Hakon nojase 2007. roguHe y I'pysuju, domect ce MoCTENeHO
myMpunay apyre espomncke 3eme. [Ipsu cinyuyaj AKC y Cpduju notphen je 30. jyna
2019.

Ha odpykuuju cy ycraHOoBbeHE ciefehe maTOAaHaTOMCKE IPOMEHE:
CIUIEHOMeETa/Ihja, CEPO3HM €NeM 3MIa Ky4YyHe Kece, KpBaBbewa Ha yBehaHum
nMMGHUM YBOPOBHMMA, NeTexHjajHa KpBaB/belma Ha KOpTekcy Oybpera u
KpBaB/bewa y OyOpeXHOj Kapiauly, neTexujalHa U €eKXUMOTHYHA KPBaB/beHma Ha
CIy3HULM MoOKpahHe Jeliuke, meTexdjajiHa KpBaB/b€Hha Ha EMUKAPIUJYMY H
MaCHBHa KpPBaBJ/bEha Ha EHIOKAPAUjYMY.

XHUCTONMOWKK Ccy Yy OyDdpery yCTaHOB/bEHM: KOpPTHUKajlHa KpBaB/bema,
TyOynoHedpo3a, aKkyTHA XeMOpParuuHu IJIOMePYI0He(PUTUC U MOHOHYK/JIeapHa
MHQUITpaLMja UHTEPCTULIMjyMa. Y CJIE3UHU CY YTBpH)€HU: KOHT€CTH]ja, KPBABJbEHA,
XEMOCHIEPO3a, Jerulenuja TMM@OLUTa, HEKPO3a U alloNTo3a TMMGpaTUYHOT TKUBA.
JIuM@aTUYHO TKUBO je 3aMemheHO €03MHOGWIHUM henujckum aedpucom u
(ubdpuHOM.

Onmax mo TOTBPAM AUWjarHose, YmpaBa 3a BeTepuHy Penybnuke Cpduje je
IpHjaBuia NojaBy apUuKe Kyre CBUba MehyHaponHOj opraHu3anyjy 3a 3alITUTY
3npasiba )xHUBOTHHA (OUE) 1 ipemysena Mepe 3a KOHTPOILY U epafuKanujy donectu
y 3apaXeHUM U YIPOKEeHHUM 30Hama. [lopen emM300THONIOIIKUX HCIUTHBAHKA,
KJINHUYKH 1 IaTOJIOIIKY Hala3 Cy Ol MPECYAHOT 3Hayaja 3a T0CTaB/bakhe CyMIE Ha

adpUUKY KyTy CBUHA.
Kipyune peun: AKC, maTonouke ne3uje, [UjarHoCcTrKa
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SWINE FEVER
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* Corresponding author: Branislav Kureljusi¢; e-mail: branislavkureljusic@yahoo.com

Abstract

African swine fever (ASF) is a severe, contagious viral disease of domestic pigs and
wild boar. In European both domestic and wild pigs, ASF usually has the acute
course with high mortality, although a decrease in mortality rate has been
observed. After the occurrence in 2007 in Georgia, the disease has progressively
been spreading throughout European countries. The first case of ASF in Serbia
was confirmed on the 30th of July 2019.

Detected gross lesions at necropsy were: splenomegaly, serous edema of the wall
of the gallbladder, hemorrhages in the enlarged lymph nodes, petechial
hemorrhages on the kidney cortex and hemorrhages in the kidney pelvis,
petechial and echymotic hemorrhages on the mucosa of the urinary bladder,
petechial hemorrhages on the epicardium, and massive hemorrhages on the
endocardium.

Histologically, in the kidney, cortical hemorrhages, tubulonephrosis, acute
haemorrhagic glomerulonephritis and interstitial mononuclear cell infiltration
were noticed. In spleen, congestion, hemorrhages, hemosiderosis, lymphoid
depletion, necrosis and apoptosis, replacement of lymphoid tissue by eosinophilic
cellular debris and fibrin were observed.

Immediately after the confirmation, Serbian Veterinary Directorate reported the
occurence of African swine fever to the World Organization for Animal Health and
surveillance followed by control and eradication measures were undertaken in the
infected and surrounding zones. Beside, epidemiological investigation, clinical
and pathological findings are of great importance for suspicion of African swine
fever.

Keywords: ASF, pathological lesions, diagnostics
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PROGRAM KONTROLE BRUCELOZE U BOSNI I HERCEGOVINI U
PERIODU2009 - 2020, REZULTATI, ISKUSTVA I BUDUCI IZAZOVI
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Kratak sadrzaj

Bruceloza je jedna od najrasprostranjenijih zoonoza. Kao takva, bruceloza
predstavlja poseban nacionalni i regionalni problem veterinarskog i javnog
zdravstva u Bosni i Hercegovini, regiji Balkana, ali i skoro u svim zemljama
mediterana. U Bosni i Heregovini se pored monitoringa bruceloze kod goveda, od
2009. godine provodi program vakcinacije malih prezivarakoriStenjem Rev 1
vakcine. Nakon 2016. godine, koja je predvidala i kraj programa, uradena je
sveobuhvatna analiza postignutih rezultata, incidence pojave bolesti te
spremnost veterinarskog servisa, nakon cega je odluceno da se program
vakcinacije nastavi do 2021. godine, kako bi se stvorili svineophodni preduslovi za
prelazak na strategiju testiraj i ukloni kao logican strategijski nastavak u
iskorjenjivanju bolesti.

Cilj ovog rada je prikazati postignute rezultate za period 2009-2020, incidencu i
prevalencu bolesti kao i sve registrovane slucajeve kod ljudi. Zatim, sveobuhvatnu
analizu svih provedenih mjera sa posebnim osvrtom na cost-benefit analizu
(analizu troSkova i koristi). Takoder, prikazati spremnost veterinarskog servisa u
Bosni i Hercegovini na predstojece ciljeve programa, kao i dati prijedlog i
smjernice za buduce aktivnosti po ovom pitanju.

Ukupno je u prethodnih dvanaest (12) godina u sklopu programa vakcinisano
2.999.103 zivotinja. Pored vakcinacije u viSe je navrata proveden i postvakcinalni
monitoring, u svrhu utvrdivanja imunogenosti vakcine ali i dosljedne
implementacije mjera. Medutim, kao primarni cilj programa, odnosno smanjenja
broja oboljelih ljudi, veoma je interesantna pojava bruceloze kod ljudi, koja je ¢ini
se u direktoj korelaciji sa postotkom vakcinisanih Zivotinja sa svakom
kalendarskom godinom.

Na osnovu svih prethodno prikupljenih epidemioloskih podataka, znanja i
iskustva nakon dvanaest godina provodenja vakcinacije malih preZivara, te uzevsi
u obzir odlucan stav koji je veterinarska sluzba Bosne i Hercegovine zauzela po
pitanju suzbijanja bruceloze, postavlja se pitanje buducih koraka i smjernica, te
svih izazova koji nas o¢ekuju po pitanju ove zarazne bolesti.

Kljucne rijeci: Bruceloza, vakcinacija, monitoring, Bosna i Hercegovina
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BRUCELLOSIS CONTROL PROGRAM IN BOSNIA AND HERZEGOVINA
IN THE PERIOD 2009 - 2020, RESULTS, EXPERIENCES AND
FUTURE CHALLENGES
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Abstract

Brucellosis is one of the most widespread zoonosis. As such, brucellosis represents a
national and regional problem of both veterinary and public health in Bosnia and
Herzegovina, the whole Balkans region, and in almost all the countries of the
Mediterranean. In Bosnia and Herzegovina, beside the monitoring brucellosis in
cattle, a vaccination program for small ruminants using the Rev 1 vaccine has been
implemented since 2009. After 2016, which foresaw the end of the program, a
comprehensive analysis of the achieved results has been conducted, the incidence of
disease and the readiness of the veterinary service, after which it was decided that the
vaccination program should continue until 2021, in order to create all the necessary
preconditions for the transition to the test and slaughter strategy as a logical strategic
continuation of eradicating the disease.

The aim of this paper is to show all the achieved results during the period 2009-2020,
incidence and prevalence of the disease, as well as all registered disease cases in
humans. Then, a comprehensive analysis of all implemented measures with special
reference to cost-benefit analysis. Also, to analyse the preparedness of the veterinary
service in Bosnia and Herzegovina for the upcoming aims of the program, and to give a
proposal and guidelines for future activities on thisissue.

In the last twelve years, 2.999.103 animals have been vaccinated in the program. In
addition to the vaccination, post vaccination monitoring was also carried out in order
to determinate the immunogenicity of the vaccine as well as the consistent
implementation of the measures. However, as the primary goal of the program, is to
reduce the number of infected people, the incidence or the occurrence of brucellosis
in humans is very interesting, which seems to be in direct correlation with the
percentage of vaccinated animals with each calendar year.

Based on all the collected epidemiological data, knowledge and experience after
twelve years of implementing the vaccination measures in small ruminants, and
taking into account the decisive attitude of the veterinary service of Bosnia and
Herzegovina in the fight against brucellosis, it raises the question of future steps and
guidelines, aswell as all the challenges that await us regarding this infectious disease.
Keywords: Brucellosis, vaccination, monitoring, Bosnia and Herzegovina
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PETPOCITEKTHBHA AHAJIN3A KOHTPOJIE H HCKOPEIbMBAGE
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PEITYB/IUKE CEBEPHE MAKEJOHHIJE
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Kparak cagpikaj

bpyuenosa, ka0300H03a, ¥ Jlajbe MMpPETCTaB/ba 3HayajaH COLUjaTHO-€eKOHOMCKH U
3napascTBeHH npodnem y PenydnunnuCesepHojMakemoHHjU. Y NPOIIIOCTH,
Opynenosa je dbuna Tpeha Hajuernrha 3apa3Ha HosiecT y rpynu 300HO3a y MOTIeny
cllydyajeBa Yy KOjUMa je [OoKa3aHO INPUCYCTBO DosecTd Kop sbynu. CBpxa oBe
pPeTpPOCNEeKTHBHE CTynuje OWia je mperiaen enueMHUOIOWKUX KapaKTepHUCTHKa
300HO3€ Ha Da3u nojaraka Kojy Cy IIPUKyMHWIe 3BaHUYHE BIACTH, Ka0 U aHa/lu3a
e(UKaCHOCTH HallMOHAIHUX POrpamMa 3a KOHTPOJTy U UCKOPEHUBae DOJTeCTH KO,
JByIIU U XKUBOTUHA. bpyuenosa je 300HOTCKa DoJsieCcT, y3poKkOoBaHa DaKTEpUjCKUM
y3pounukoM (Brucella spp,)u pamiupeHa je mo uemom cBery, U y Pemydmunu
CesepHoj Maxeponuju. Cryguja ce 3acHMBa Ha INojalumMa O NpEBaJeHLUHjU
Opyuenose y Penybnuuu CeBepHOj MakeOOHHWjH, HEHOj MEP3UCTEHTHOCT M
VHUU[EHLA Yy Les0j 36MJbH, MOCEDHO Y €HAEMCKUM MOIPYy4YjuMa, Ca MOCeOHUM
OCBPTOM Ha BeTEpHHApe Kao BUCOKO yTPOKEHY IPyMy Ca BUCOKUM PU3UKOM Of
3apase. I[IpemMa HajHOBUjUM AOCTynHUM mogauuma 3a 2019 u 2020 ropuny,
Opyuesiosa ce 3HayajHO CMamuiIa y OJHOCY Ha IIPETXOHE FOOUHE, IITO yKa3yje Ha
e(pUKacHOCT W ChpoBoheme HAUWMOHAIHUX Mporpama 3a KOHTPOIy U
HWCKOpEeWUBawme D0JeCTH, KOjU MOpel Mepa UCIUTHBaka W Klama YKbYdyjy U
ynotpedy BakLMHaLHje MpoTUB dpyuenose. O30u/bHE TOCIENULIE 110 30PaBIbe JbY U
Y JKMBOTHIA [JIaBHU Cy pasJior 3allTO je HCKOpewmHBame Opylenose IIaBHU
PUOPUTET APKAaBHUX MPOrpamMa 3a 30PaBCTBEHY 3aLITUTY XKUBOTHUHA. EHIEMCKa
pacnpocTpameHocT dpyLeno3e omoryhasa fja ce HonecT foHeKIe cy3duje, anu jour
yBEK Ce IpHjaB/byjy HOBH Cy4yajeBH KOJ JbyIUW W JKUBOTHHA. Behu cremen
elTuMHUHanUje donecty Moryh je camo ycrocraB/bamkeM (PYHKLUHWOHAIHE capaiibe
n3Mely MHCTUTyLIMja XyMaHe M BeTEPUHAPCKE MeJULIMHE, Kako O ce pas3BHO
OIP’KUB U cTabuIaH mporpam koju he momohu y ykinamwamwy dpyuenose, nocedHo y
€HIEMCKUM nopapyyjuma. ¥ dynyhHoctu je moTrpedaH mpernen M aHaniusa
IUjarHOCTUYKE METOJOJIOTHje 3a ofpehuBame OpyLienose KoJ byiU U KUBOTHHA Y
Penybnuuu CeBepHoj MakenoHuju.

Kipyune peun: bpynenosa, 300H03a, eNUIEMUOJIOTHja, HHIUIEHIIA,
uckopewuBame, Penydnuka CeBepHa MakenoHuja
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RETROSPECTIVE ANALYSIS CONTROL AND ERADICATION OF
BRUCELLOSE IN SMALL RUMINANTS ON THE TERRITORY OF
THE REPUBLIC OF NORTH MACEDONIA

Nikolche Babovski', Marina Velickovska®
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* Corresponding author: Marina Velickovska; e-mail: mvelichkovska@fva.gov.mk

Abstract

As a zoonosis, brucellosis is a major socio-economic and health problem in the
Republic of North Macedonia. In the past, brucellosis is the third most common
infectious disease in the group of zoonoses in terms of cases in which the presence
of the disease in humans has been proven.The goal of this retrospective study was
to do a survey of the epidemiological characteristics of the zoonosis, based on data
collected from the official competent authorities, as well as an analysis of the
efficiency of the national disease control and eradication program.Brucellosis is a
zoonosis with bacterial etiology (Brucella spp.) which is widespread throughout
the world, including the Republic of North Macedonia. The study is based on data
on the prevalence and incidence throughout of brucellosis in the Republic of
Northern Macedonia, especially in endemic areas, with special reference to
veterinarians as a highly endangered group with a high risk of infection.
According to the latest available data for 2019 and 2020, brucellosis has
significantly decreased compared to previous years, which indicates the
effectiveness and implementation of national programs for control and
eradication of the disease, which test and slaughter strategiesinclude the use of
vaccination against brucellosis. Serious consequences for human and animal
health are the main reason why brucellosis eradication is a top priority of state
animal health programs. The endemic occurrence of brucellosis allows for a
certain level of, but new cases are still being registered every year. Greater degree
of disease elimination is possible only by establishing functional cooperation
between the institutions of human and veterinary medicine, in order to develop a
sustainable and stable program that will help eliminate brucellosis, especially in
endemic areas. In the future, a review and analysis of the diagnostic methodology
for determining brucellosis in humans and animals in Republic of North
Macedonia.

Key words: Brucellosis, zoonosis,epidemiology, incidence,eradication, Republic
of North Macedonia.
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ZARAZNE BOLESTI ZIVOTINJA U SJENI PANDEMIJE
VIRUSOM SARS-COV-2
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Benjamin Cengi¢', Amel Cutuk’, Pamela Bejdi¢', Nejra Hadzimusic¢',
Sabina Seri¢ Harac¢i¢'

1 UNSA- Veterinary faculty, Zmaja od Bosne 90, 71000 Sarajevo
* Korespodentni autor: Lejla Veli¢; e-mail: lejla.velic@vfs.unsa.ba

Kratak sadrzaj

Pandemija novim SARS-Cov-2 virusom je izazvala krizu duboku i Siroku,
ostavljajuci trag na sve aspekte ljudskog Zivota. I dok je Svijet joS uvijek usred
pandemije koja se Siri brze od bilo kojeg do sada poznatog patogena u ljudskoj
historiji, emergentneire emergentne bolesti ostaju u sjeni.

Tokom 2020/21 godine u Nacionalnoj Referentnoj Laboratorij Bosne i
Hercegovine za bjesnilo, brucelozu i bolest plavog jezika (Veterinarski Institut
Veterinarskog fakuleta) ukupno je reakcijom vezivanja komplementa dokazana
bruceloza kod 582 domacih Zivotinja sa podrucja Federacije Bosne i Hercegovine.
U istom periodu utvrden je virus plavog jezika kod ovaca na podrucju Opcine
Neum. Primjenom izolacije na embrioniranim kokosijim jajima i ¢elijskoj kulturi
BHK-21 te Real Time PCR, dokazan je serotip 4 virusa plavog jezika. Nakon Sest
godina odsustva tokom 2020. godine na podruc¢ju Opcine Srebrenica zabiljeZeno
je bjesnilo kod lovackog psa.

Cilj rada je ukazati na povecanje broja pozitivnih uzoraka zaraznih bolesti
bruceloze i plavog jezika u populaciji domacih Zivotinja u periodu 2020-2021, te
ponovno izbijanje bjesnila nakon pauziranja oralne vakcinacije lisica.

Klju¢ne rijeci: zarazne bolesti, bruceloza, plavi jezik, bjesnilo, Bosna i
Hercegovina

67



26. TOOUIIBE CABJETOBAE JOKTOPA BETEPUHAPCKE MEJIUITMHE PEINYBJIMKE CPIICKE (BOCHA U XEPLIETOBHUHA) - 2021
26t Annual Counselling of Doctors of Veterinary Medicine of Republic of Srpska (Bosnia and Hercegovina) - 2021

INFECTIOUS DISEASES IN THE SHADOW OF THE SARS-COV-2
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Abstract

The pandemic with the new SARS-Cov-2 virus caused a deep and wide crisis,
leaving a mark on all aspects of human life. And while the World is still amid a
pandemic spreading faster than any hitherto known pathogen in human history,
emergent and re-emergent diseases remain in the shadows.

During 2020/21 in the National Reference Laboratory for Rabies, Brucellosis, and
Blue tongue disease (Veterinary Institute of the Faculty of Veterinary Medicine),
a total of complement fixation reactions proved brucellosis in 582 domestic
animals from the Federation of Bosnia and Herzegovina. In the same period, the
blue tongue virus was found in sheep in the area of the Municipality of Neum. By
applying isolation to embryonic chicken eggs and BHK-21 cell culture and Real-
Time PCR, serotype 4 of the blue tongue virus was proven. After six years of
absence during 2020, rabies was recorded in the area of the Municipality of
Srebrenica in a hunting dog.

This paper aims to point out the increase in the number of positive samples of
infectious diseases of Brucellosis and Blue tongue in the population of domestic
animals in the period 2020-2021, and the recurrence of rabies after the pause of
oral vaccination of foxes.

Key words: infectious diseases, brucellosis, blue tongue, rabies, Bosnia and
Herzegovina
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ITOJABA BOJIECTH ITJIABH JE3UK Y PEITYB/IMLIU
CEBEPHOJ MAKEJOHHJH ¥ 2020 TOOWUHH
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Kparak cagpikaj

[1naBu je3uk (I1J) je He3apa3Ha BUPyCHA DOMECT KOja Ce MPEHOCH BEKTOPHUMa OBalLa,
KO3a W rosefa M OUCTpudyupa Ce WHMpPOM CBeTa M NMPEHOCH MyTEM 3apa’KeHUX
Culicoides. Haxon usdujamwa I1J y 3embama wianuuama 2004-2009, npasuna EY o
I1J cy ce pocra passwia kako O ofpakasajla IDOMEHE y CUTyauHju dosect,
UCKYCTBA y INOroheHUM 3emspaMa, pesyjarare MPUKYIUBEHUX TMojaraka u
UCTpakuBama O DOJeCTH M BEHUM IpeHocuonuma. [IpUKyI/bEHO HCKYCTBO
cyrepuite fa je I1J npasa donect u na he ce jamatu y EBponu oyru HU3 roguHa.
Penybnuka CesepHa MakenoHuja uMaia je npBo UCKycTBo ca I1J 2014 rogune, a
pe3yiaTaTu cy Wi nopaxasajyhu 3a oBle U K03e, 030W/bHU KIMHUYKA CUMIITOMHU
KOJ1 ’KUBOTH A ¥ BEJTUKH I'yOUTIIN 300T CMPTHOCTH.

Y neto 2020 I1J ce Bpatno y 3emsby. bosecT je 3amouesna 7. jynia, mojaBuia ce y
3amaZiHOM JIeTy 3eMJbE U OIMaX CE MPOLINPUIIA, aJIH je MOC/IeIHhH TO3UTUBAH Cy4aj
Oonectu 3adenexeH 1. nenemdpa. TokoM OBUX HEKOJUKO MecelH Dosect je dumna
VWHTEH3UBHHUja KOJ CTaja oBalla, HEro Kofi Ko3a W rosefa. Yak W kaga cre duan
IPUCYTHU KJIMHUYKM 3HALlM, CMPTHOCT HUje OWia BelukKa, na yTuuaj donectu Ha
JKUBOTUIBCKY MPOU3BOLKY U IMpou3BOohaue HHUje dMO Tako BenWK. TpeHYTHH
HalMOHAJTHY 3aKOHOJJaBHU anaTu cy npeHeTty us Jupekruse Casera 2000/75 / EL]
Koja yTBphyje mpaBuia koHTposie U mepe 3a dopdy mpotus I1J, mehyTum HoBa
Ypenbda (EY) 2016/429 koja Merwa MPUCTYT 0BOj donecTy U3 HomecT Koja je dumna
HETNOCpeNHa UCKOpewmHUBame D0NMeCcTH KOja MOKe OUTH IpenMeT ONLMOHUX
nmporpama UckopewrBawa U [enernpana ypenda Komucuje (EY) 2020/689 jom
YBEK HHMCy TPaHCIIOHOBaHe. BakuMHaNMja Kao CPefCcTBO MOXE OUTH CYLITHHCKA
Mepa 3a CMamene yTralaja [1J enunemuja v ctaBbame DOIECTH NIOL KOHTPOILY, ajlk
0CTaje MUTAE [a JIU Ce 0Baj aJIaT MOKE KOPUCTUTH PETMOHAIHO WX JIOKAJIHO U 110
KO0jOj LIeHH, DOJIECTH U BEKTOPH HE MPEN03Hajy FPaHuLe U MOTY JIW JIAKO Ce IIHUPH.
Kipyune pujeun: I1J, oBLie 1 KO3€, )KapUIITE, BAKLIMHALY]A.
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BLUE TONGUE OUTBREAK IN REPUBLIC OF
NORTH MACEDONIA IN 2020
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Abstract

Bluetongue (BT) is a non-contagious, vector borne viral disease in sheep, goat and
cattle distributed worldwide and transmitted trough infected Culicoides. After
outbreaks of BT in 2004-2009 in the member states, the EU rules on BT have
evolved a lot to reflect changes in disease situation, experiences in the affected
countries the results of data gathered and research on the disease and its vectors.
The experience gathered suggests that BT is real disease and it will continue to
occur in Europe for many years to come. The Republic of North Macedonia had
the first experience with BT in 2014 and results were devastating for the sheep and
goat produces, severe clinical symptoms in animals and great loses due to
mortality. In the summer of 2020 BT had its comeback in the country. The disease
started on 7th of July, occurred in the west part of the country and immediately
spread, but the last positive case of the disease was notified on 1st December.
During these several months the disease was more intensive in sheep flocks,
rather than in goat and cattle. Even thou clinical signs were present the mortality
was not high, so the impact of the disease on the animal production and producers
was not so big. Current national legislative tools are transposed from the Council
Directive 2000/75/EC which lays down control rules and measures to combat BT,
however the new Regulation (EU) 2016/429 which changes the approach for this
disease from a disease that was of immediate eradication to a disease that may be
subject to optional eradication programes and Commission Delegated Regulation
(EU) 2020/689 are not yet transposed. Vaccination as a tool can be an essential
measure to reduce the impact of BT epidemics and bring the disease under
control, but remains the question whether this tool can be use regionally or locally
and at what cost, diseases and vectors do not recognize borders and can easily
spread.

Keywords: BT, sheep and goat, outbreak, vaccination.
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Kratak sadrzaj

Stalan porast broja vlasni¢kih i nevlasni¢kih pasa predstavlja ozbiljan epidemioloski
problem urbanih sredina. Obe grupe pasa stalno prljaju javne i zelene povrsina svojim
izmetom. Sem svog neprijatnog izgleda i mirisa izmet pasa predstavlja epidemiolosku
opasnost s obziorm da su ove Zivotinje nosioci i pravi domacini velikog broja vrsta
zoonotskih parazita. Ovo su potvrdila brojna istrazivanja u svetu i kod nas. Najcesce
su u pitanju helmintoze ali poslednje decenije u sve ve¢em broju su prisutne
protozoarne infekcije koje srecemo u fecesu naizgled klinicki zdravih zivotinja.
Istrazivanja na podrucju Beograda radena kontinuirano od 1993. godine pokazala su
dajeporastamebijaze pasa sve ve¢i u poslednjih desetak godina.

U periodu 2015-2020 pregledano je 576 izmeta pasa koji su imali dizenteriju, dijareju
sa primesama krvi, mrs$avljenje i bolove u stomaku. Amebijaza je ustanovljena kod 229
zivotinja (39.75%) nalazom parazita u nativnom preparatu izmeta (koji je bojen
Lugolovim rastvorom).

Amebijazu pasa najc¢eSc¢e uzrokuje ameba Entamoeba histolytica. Ljudi su prirodni
domacin ove vrste. Uobicajeni izvor zaraze pasa je hrana ili voda kontaminiranu
izmetom koji sadrzi ciste kao i koprofagija (¢esta kod pasa) a primarna mesta infekcija
su parkovi i zelene povrSine gde se izvode psi. Po ingestije cisti razvija se stadijum
trofozoita i uzrokuje infekciju u digestivnom traktu. Mesto parazitiranja je tanko i
debelo crevo. Amebe razaraju mukozu creva, uzrokujuc¢i karakteristicne ulkuse, i
potom dospevaju u krvotok. Najce$¢a ekstraintestinalna manifestacija amebijaze je
apsces jetre. Putem krvi amebe dospevaju i do ostalih vitalnih organa domacina,
najces$¢e do pluca, aponekadidomozgailislezine.

Terapija se sprovodila sa metronidazolom (orvagil) 10-25 mg / kg 5-8 dana a po terapiji
jeredovno vrsena koproloska kontrola.

Porast pasa inficirnih amebama koji je sa 15.22% u periodu 2009-2014. porastao na
39.57% ukazuje na krajnje nepovoljnu epidemiolosku situaciju, stalnu kontaminaciju
zelenih povr$ina i potrebu za stalnim prac¢enjem ove parazitoze.

Klju¢nereci: amebijaza, psi, Beograd
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Abstract

The constant increase in the number of owner and non-owner dogs is a serious
epidemiological problem in urban areas. Both groups of dogs constantly pollute public
and green areas with their feces. In addition to their unpleasant appearance and smell,
dog feces represent an epidemiological danger, considering that these animals are
carriers and true hosts of a large number of species of zoonotic parasites. This has
been confirmed by numerous researches in the world and in our country. The most
common are helminthiasis, but in recent decades, an increasing number of protozoal
infections have been present in the feces of seemingly clinically healthy animals.
Research conducted in the area of Belgrade continuously since 1993 has shown that
theincrease in amoebiasis of dogs has been increasing in the last ten years.

In the period 2015-2020, 576 feces of dogs that had symptoms of dysentery, diarrhea,
weight loss, and abdominal pain were examined. Amoebiasis was found in 229 animals
(39.75%) by finding parasites in the native fecal preparation (which was sometimes
stained with Lugol's solution).

Amoebiasis of dogs is most commonly caused by the amoeba Entamoeba histolytica.
Humans are the natural host of this species. A common source of infection in dogs is
food or water contaminated with feces that contains cysts as well as coprophagy
(common in dogs) and the primary sites of infection are parks and green areas where
dogs are run. After ingestion of the cyst, a trophozoite stage develops and causes an
infection in the digestive tract. The site of parasitism is the small and large intestine.
Amoebae destroy the intestinal mucosa, causing characteristic ulcers, and then reach
the bloodstream. The most common extraintestinal manifestation of amoebiasis is a
liver abscess. Through the blood, amoebae reach other vital organs of the host, most
often the lungs, and sometimes the brain or spleen.

The therapy was performed with metronidazole (orvagil) 10-25 mg / kg for 5-8 days,
and after the therapy, a coprological control was performed regularly.

Increase the number of dogs infected with amoebae, which is with 15.22% in the
period 2009-2014. uprise to 39.57% indicates an extremely unfavorable
epidemiological situation, constant contamination of green areas and finally the need
for constant monitoring of this parasitosis.

Keywords: amebiasis, dogs, Belgrade
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Pedepar o no3usy

OCBPT HA MUKPOBHOJIOLIKY AHAJIN3Y BOJE 3A )KUBOTHIBLE Y
PEITYBJ/IMIIU CPIICKOJ (buX) Y ITIEPHOY 2018-2020.

Bojan F'onuh', Becua Kanaba', iparo Heguh'

1 JaBHa ycTanoBa Berepunapcku uHCTHTYT Penydnuke Cpncke ,JIp Baco byro3an*
bamwa Jlyka, bocHa u Xepuerosusa
* KopecnogenTtHu aytop: bojan I'onuh, e-mail: bojan.golic@virs-vb.com

Kparak cagpxaj

[Tpoussoamwa v gucTpudyLHja OUOIOIKY cTabuIHe Boje 3a nuhe Tpedano ou na
Oyne 0e3ycioBHM Lwb 3a (dadpuke 3a NMPOU3BOABY BOLE, C MEPCIEKTHUBOM [Ja
NOTpOIlayMMa MNpyKe HUCTH KBaJIHUTET BOAE Kao LITO je Ha CaMOM MjecTy
npousBoawme. To ce Moxe moctTuhy camo afeKBaTHUM mpahemeM U KOHTPOJIOM
MUKPOOHOOIKHUX Mpolleca TOKOM TpeTMaHa W OUCTpudyuuje Bome. Boma je
HEONXOJHA 3a KMBOT M CBUMa Mopa OWUTHM Ha pacrosiarawky 3anoBosbaBajyhe
cHadnujeBame. [loDospiiawe mpuctyna 0e3denHOj BOOM 3a muhe MOXE MMATH
IIPEIHOCTH M0 34passbe. 300r Tora Tpeda YI0KUTH CBE HAIMOPE /1a CE IOCTUTHE LITO
Behu kBanuTeT Boje 3a nuhe. 3a HUjeJaH H3BOP BOJE HAMHjEHEH 3a JbYACKY
ynoTpedy He MOXe Cce MPeTIOCTaBUTH 1a je cmodomaH oj 3arahema. CBU M3BOPHU
MMajy pa3IuuuTe MUKPOOHUOIOLIKEe KBATUTETE U MOTY OUTH U37I0’KeHU TPUPOSHUM
WIK BjelITaUKUM H3BOpHUMa 3arahema, KOju MOry HOBECTH [0 NOTOplIaka
KBaJIUTETA BOJE 10 T€ MjEpe Na TPETMaHU BHILE HUCY e(dUKACHU y yKIamamwy
oHeuuninhewa. Hyntu HHUBO BjepoBaTHOhe MuUKpodHosouwkor 3arahewa Bofe 3a
nuhe He MOCTOjU. HeTauHo je TBPOUTH 1a CUCTEMH 3a AUCTPUDOYLIHjy U UCTIOPYKY
BOJie 3a muhe Tpeda fa Oynoy CTEpUIHH, @ aKTUBHU pacT MUKPOOpPraHu3ama cMartpa
ce MHAMKALMjoM KBapa BOJe y Mpollecy mpepaje WIM NUCTpUdyLHje BoJe.
MuKpoOHOIOMKY KBaJIUTET BOAE ODMYHO Cce Ae(HUHUIIE KAa0 MaKCHUMaJIHO
MPUXBAT/bKB OPOj WM KOHLEHTpalWja dakTepuja Koje He TpefCTaB/bajy OMacHOCT
10 37paBbe. TeMneparypa BoJe je eCeHIHjaaHu (PaKTOp KOjU YTUYE Ha KUHETUKY
pacta u npouece komneruudje mehy dakrepujama. Temnepartypa Bofe 3a nuhe y
€BpPONCKUM 3emibama 00MYHO ce kpehe usmehy 3 m 25°C u ce30HCKH ocuunvpa
YHyTap TOT TEMIIEPATYPHOT OIcera, Yak U yHyTap jeJHOT CUCTeMa 3a AUCTPUOYLIUjy
Boze 3a nuhe. [loBullleHa TeMmrepaTypa BOfAe 4YeCTo je moBe3aHa C noBehaHum
Opojem dakrepuja y cucteMuma 3a JUCTpUOYLHjy Boze 3a nuhe v Behum dpojem y
WHAWKAaTOPCKUX OpraHu3ama Kao IUTO Ccy Koaugopmu. MHore 3apasHe donectu
KUBOTUHA U JbyU NPEHOCE Ce BOAOM KOHTAMHHUPAHOM (ecelom JbyOU U
KUBOTHHA. la OU ce eMMHUHNCA0 PU3KK Off TPeHoca HOecTH, Bofa HaMHjewheHa
MaCOBHOj TMOTPOIIKU ce npuje ynorpede Tpetupa U Ae3uHdukyje. KpyyHu
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KPUTEPHUjYMH 32 UjeanHe dakTepHjcke HHAUKaTope dekanHor 3arahema Cy 1a OHU
Mopajy OUTH YHUBEP3aJIHO MMPUCYTHU Y BEIMKOM Opojy y deliecy /byau U APYTUX
TOTIOKPBHUX »KUBOTHUHA. [IpucyctBo E. coli y y3opky Boje 3a nmuhe moxke
yKa3uBaTH Ha TPUCYCTBO UpHUjeBHUX MaToreHa. Mehytum, oncyctso E. coli He moxe
Ce y3eTH Kao allCOJIyTHHU [TOKa3aTesb ja Cy OICYTHU U LpujeBHU naroreHu. E. coli ce
jaBma y deuecy CBUX cHcapa, 4ecto y BeqrukoM 0pojy (mo 109 no rpamy deneca).
EHTepokoke yk/byuyjy OpojHe BpCTe Koje ce jaBibajy y delnecy by AU U TOTUIOKPBHUX
JKMBOTUHA. [JIaBHU pas3ior HUXOBOT Opojama je MpoljeHa 3Hauyaja MpUCYCTBA
konudopMHUX OaxTepuja y ozncyctBy E. coli wiu npyxawe JOOATHUX
uH(dopManuja MPpUIKKOM MpOlLjeHe cTeneHa Moryhe gexanHe KOHTaMHUHalUje.
Kao TakBH, CMaTpajy ce CeKyHOapHUM Tloka3aTesbuma dekanHor 3arahema. Jusme
KUBOTHIHE U IITHLIE TAKOhe MOy OUTH IPUPOAHU U3BOPH 300HOTCKUX [1aTOTEHA.
besbjenHa Bona 3a muhe 3a CBe jefaH je of INIaBHUX M3a30Ba 21. BUjeka, Kao U Ja
MUKPOOMOJIOIIKa KOHTPOJIA Bojie 3a he cByma Tpeda ma Oy e mpaBuiio.

LIvb OBOT MCTpaKKBamwa je a Ce yTBpAU MUKPOOUOJIOIIKY CTaTyC Bozie 3a nuhe 3a
JKMBOTHE HAMUjeweHe 3a ucxpaHy Jbyau y Penybnuuu Cprckoj (buX), kako ou ce
aHa/IM3UpaIi PU3ULIM 10 3[]PaBJbe JKUBOTHHHA.

Y excrepuMeHTy cy KOpHIIheHM y30pLu BOZe 3a nuhe MopHjexiom ca GapmMu
KUBOTHbA C Teputopuje Penybnuke Cpricke (buX), y3opkoBane y nepuony 2018-
2020. rogviHa. AHaNMIM3UpaHO je YKyNnHO 645 y3opaka (384 y 2018. rogunu, 160 y
2019. roguaun u 101 y 2020. rogunu). JIadopaTopHjcko MCNUTHBAKE Yy30paKa
W3BPIIEHO je y JaBHOj ycTaHOBU BetepuHapcku uHCTUTYT Penybnuke Cpncke , JIp
Baco bytosan“ bamwa Jlyka. MUKpOOHOIOIIKO UCIUTUBAKE HU3BPLIEHO je Mpema
[TpaBUIHUKY O 30PaBCTBEHOj UCITPABHOCTH BOJE HAMUjEHEHE 3a JbYICKY TOTPOILLBY
(Cnyxdenu rtnacHuk Penybnuke Cprcke, 88/17). OBo ywbyuyje Opoj
MHKpOOpraHu3ama U3paxkeH Kao yKynaH dpoj dakrepuja Ha 22°C u 37°C npema
BAS EN ISO 6222, xonudopmuux dakrepuja 4 E. coli npema BAS EN ISO 9308-
1/A1 u upujeBHUX eHTepokoka npema BAS EN ISO 7899-2. 'paHnnyHa BpHjeqHOCT
3a ykynaH 0poj Ha 22°C je 100 CFU/ml, a 3a yxymnas dpoj Ha 37°C je 20 CFU/ml.
Taxohe, komudopmue daxrepuje, E. coli 1 upHjeBHe eHTepOKOKe He CMUjy OUTH
IIPUCYTHU y y30pKYy Boge o1 100 ml.

3a nepuonx 2018-2020. y mpocjeky je duno 76,59+1,89% 3amoBosbaBajyhux u
23,41+1,89% HesanoBomaBajyhux ys3opaxa. JodujeHu pesyntaTtd ykasyjy Ha
MHOTO DO/BM MHUKPOOMOJIOMIKK CTAaTyC BOfe 3a nuhe Ha (papMama KHUBOTHHA Y
OJHOCY Ha IpeTXOJHa UCTpakHBama. Kaja je pujed o 3aCTyIUbEHOCTH y30paKa y
OoOHOCY Ha KkaTeropujy, 61,90% ysopaxa je u3 Bomosona, a 38,10% u3 dyHapa.
PesynraTy ncnuthBama Mokasyjy na je 3a nepuop 2018-2020. y npocjexy dumo
86,5416,01% 3aposomaBajyhux u 13,461£6,01% He3amoBospaBajyhux y3opaka U3
BOo#OBOAA W mpocjeyHo 61,54+4,64% 3amoBomaBajyhux u 38,461+4,64%
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He3anoBosbaBajyhux ysopaka us dyHapa. Ilopenehu pesynrare ucnutrBama Bosie y
OOHOCY Ha KaTeropjy, MOXe ce NMPHUMHJeTUTH Ja MOCTOjUu 3HAaTHO Behu Opoj
He3anoBo/baBajyhux ysopaka OyHapcKke BOJEe Y OJHOCY Ha BOJOBOAHY, IUTO Ce
oueKyje c 003UpOM Ha TO Jia je jaBHU BOJIOBO/]] I1O/] THEBHOM KOHTPOJIOM Y3 PEIJOBHO
xynopucawe. CynpoTHo ToMe, DyHapcka BoJa cCHabaujeBa jeqHy Wiu Mawe Gapmi,
HUje TM0oJ CTATHOM KOHTPOJIOM, WJTU BPJIO PUjeTKO, Hajuelrhe jeJHOM rOAUIIBE Kao
cly’xdeHa KOHTpOJIa WM y CJly4dajy [Ooropliama 34paBCTBEHOT CTama KUBOTHHA.
Takohe, DyHapcke Boze He Teky, Beh cTarHUpajy, Ma Ha MUKPOOUOJIOIIKH CTATYC
OBE BOJE Y BEJIMKOj Mjepu yTuue OpOj KUBOTHIA KOje MHjy u3 dyHapa, 0LHOCHO
Op3uHa M KOJIMYMHA MOTPOIIkE BoZe M3 OyHapa. AHaiM3a UCIHUTAHUX y30paka,
y3umajyhu y 003up perujy U KaTeropujy, nokasyje na HajBHILIE y30paKa J0JIa3H U3
Tpu peryje (ITpujemop, bamwa Jlyka, [1000j), peruja ¢ HajpehoM KOHLIEHTpaLHUjoM
(hapmu foMahuX KUBOTHHA, KA0 U 1a [Be TpehHHe y30paka MoTuye U3 BOLOBOJA, a
jenHa tpehuHa u3 OyHapa. AHanusupaHu Opoj y3opaka HOPHUJEKIOM Ca peEruje
bujersuna u Tpebumwe je 3aHEMap/pUBO Masld 1A je U30CTaBJbEH U3 pacIipase, oK
HUjeJaH y30pak HHje aHanusupaH c peruje HMcrouno Capajeso. [dobujenu
pe3ynTaTH Mokasyjy na je Hajsehu Opoj He3agmoBosbaBajyhux y3opaka u3 peruje
bamwa Jlyka (31,86%) u Ilpujemop (22,87%), a ma je 3HATHO TMOBOJHHUjHU
MHKPOOHMONIOUWKHY CcTaTtyc Boje 3a nuhe y peruju Joboj (14,27%). CBu TUNOBU
M3BOpa BOJE MOTY OMTH M3JI0KEHHU 3arahemy kao mocpenuua MobONpUBPeSHUX
aKTUBHOCTH. C710000HE )KUBOTHUIHE MOTY U3JTyYUBATH (peKalHje y BOLY, a )KUBOTHHE
IIOMYT rOBefa MMajy HaBUKY yjaacka y BOAy M MUjellawma Tanora. Kume mory
pesyJiTOBaTH OTHLameM (QeKkaauja U3 MO/BONPUBPENHUX U APYTHX CEO0CKUX
3eMJBMILTA Y PHUjeEKe, jesepa, pesepBoape U U3Bope. Mcnymrame oTnagHux Boja
TOKOM pajjoBa Ha NpeurithaBamwy KaHaaU3alKje U CENTUYKUX jama MOXKE 3Ha4ajHO
nosehaTu cajpxaj MUKpoOpraHv3ama y MOBPLIIMHCKMM Bojama. IloTeHuMjanHu
U3BOp KOMM(MOPMHUX DakTepuja TOKOM CHadaujeBawma BOOOM pesyiTar je
HEONTHMAJIHOT Tpolleca mpeuuirhaBawma BOJe WJIH KOMHTaMHHauuje 300r
HapyllaBaka WHTErpUTeTa AUCTPUOYTHBHOT cucteMa. [locToje Benuke pasinuke
n3Mmely BoJe M CHCTeMa KOHTpOJe KBAJIUTETa BOJE HaMHUjeweHe 3a Jbyle WU
YKMBOTHIbE; aHAIW3a HA MUKPOOPTaHU3Me ce pjehe jasrba Ha papmama; CyncTpaTH
3a bakTepuje 4ecTo Cy MPUCYTHHU Y CUCTEMHUMa BOJOCHabaujeBawma Ha apmama, a
manu dpoj dapmu ce koHTposnuule Ha deKkaaHy KOHTaMUHALHWjy, UAKO je OBO
[JIaBHU U3BOP KOHTaMHHauuje. [1odujeHn pe3ynTaTv Cy y CKIafy C NPEeTXOTHUM
WCTPaKMBakUMa U yKa3yjy Ha 3HauajHy dheKkaaHy KOHTaMUHALH]y BOJle, HAPOUUTO
upujeBHUM eHTepokokama (10,19%) u konudopmuma (9,39%), mamwe ca E. coli
(6,44%), a c Hajeehum Opojem He3amoBosbaBajyhux y3opaka 30or mosehanor
yKynHor dpoja dakrepuja Ha 37°C (17,64%) u 22°C (14,33%). Mehytum, nocroju
pasyivkay OFHOCY Ha BbUX jep je HUBO NaTOTeHUX DaKTepHja y BOAY 3a The CMamweH,
nocebHO 3a UpHjeBHE eHTepOKOKe W Konudopme, Kao W yKymnaH Opoj
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muKpoopranusama Ha 22°Cu 37°C. E. coli je jesunu cTBapHU nokasaTesb pexanHe
KOHTaMUHAallMje; UCK/bYYHMBO je L[PHUjeBHOT TIOpUjeKIa U Halasu ce y deuecy. heno
MPUCYCTBO yKa3yje Ha YIJIaBHOM CBjexy QeKalHy KOHTAaMUHALWjy U TUME yKa3yje
Ha 030W/bHE HENOCTATKE Yy 3alITUTH ofpeheHor m3Bopa Boje, TPETMaHy BOLE U
BET0BOj XUTHjeHCKOj De3djenHocTr. dekanHe CTPENTOKOKE MpEenCcTaB/bajy AOoKa3
(hexanHe KOHTAaMUHALUje U UMajy TEHAEHLHWjy Aa Tpajy OyKe Yy OKOJIHUHHU HEero
TEPMOTOJIEPAHTHU WM YKYNHHU KOIUGPOpPMHU opraHusmu. bpoj daxrepuja
IpefcTaB/ba ONUITY MOMyJalHjy XeTepoTpopHUX DdakTepuja NPUCYTHUX Y
3annxama Boge. OBO MOJKe fia pencTaBiba DakTepHje yuje je MPUPOLHO CTAHUILTE
BOJIEHO OKPYXEHE WIM OHE KOje MOTHYy W3 TIa WIM Bererauuje. Pesynratu
VCIUTHBa®ka MOKa3yjy fa y3poLM MHUKPOOHOJOIIKOr KBapa BOAE MOTHUYY Of
JKMBOTUHA, UMajyhu y BULY I je Hajsehu Dpoj HesamoBosbaBajyhux ysopaka 3dor
nosehanor ykynsor dpoja Ha 37°C, anu He Tpeda 3aHEMAPHUTH )KUBOTHY CPENUHY
Kao MoryhHOCT koHTaMuHauuje 30or mosehanor ykymHor dpoja Ha 22°C.
KoHTaMHHanuvja XHUBOTHUKBAaMa je Bpiao Moryha 300r HeaneKkBaTHE ONBOAHE
OTHAJHUX U (eKaIHUX BOJA U NMOC/bEIUYHE KOHTAMUHALYje TI0A3EMHUX BOJA, jep
OyHapy 0OMYHO HUCY NIJIAaHUPAHU U YIJIaBHOM CE HaJla3e y OJIM3UHHU hapMH.
HcTpakuBame MOKasyje a je jefHa YETBPTHHA BOJE 3a HaAllajame KUBOTHHA
MUKpPODHONIOWKN HeHucrnpaBHa. Mako je MUKpPOOMOJOWIKH CTATyC BOLE 3a
xusotuwe y Penybnunu Cpnckoj (buX) y neprony 2018-2020. rogvHa 3Ha4ajHO
1odoJblIaH Y ONHOCY Ha IPETXOAHE T'OJUHE, IOCTOjH 3adPHUHYTOCT C 093UPOM Ha TO
Ila 3HavyajaH dpoj He3anoBos/baBajyhux y3opaka [oia3Hu U3 BOLOBOAA, Kao U [ia ce
TpehuHa (papmu cHaboujeBa BoooM 13 DyHapa, a LITO HUje MOJ CTAIHUM HaJI30POM.
OBo je mocebHO BakHO C 003UPOM Ha (peKaTHy KOHTAMHUHAIIH]Y BOJie KOja OTHYe O]1
KHUBOTUHA. OmpaBgaHo Ou OWIO M3BPUIMTH MHUKPOOWONOLIKY aHAIW3y BOXE 3a
YKMBOTHIE HajMame jeJHOM, ONTUMAJTHO [IBA MyTa FOJUIIbE, TOPUjEKIIOM U3 CBUX
peruja, cpasmMjepHoO JUCTPUDYLIUjHU PapMHU.

KibyuHe pHjeuH: )KUBOTHIbE, BOAA 38 TMhe, MUKPODUOIOTHja.

76



26. TOOUIIBE CABJETOBAE JOKTOPA BETEPUHAPCKE MEJIUITMHE PEINYBJIMKE CPIICKE (BOCHA U XEPLIETOBHUHA) - 2021
26t Annual Counselling of Doctors of Veterinary Medicine of Republic of Srpska (Bosnia and Hercegovina) - 2021

Lecture by invitation

REVIEW OF MICROBIOLOGICAL ANALYSIS OF DRINKING WATER
FOR ANIMALS IN THE REPUBLIC OF SRPSKA (BiH)
IN THE PERIOD 2018-2020

Bojan Goli¢", Vesna Kalaba', Drago Nedi¢'

1 Public Institution Veterinary Institute of the Republic of Srpska , Dr Vaso Butozan*,
Banja Luka, Bosnia and Herzegovina
* Corresponding author: Bojan Goli¢, e-mail: bojan.golic@virs-vb.com

Abstract

The production and distribution of biological stable drinking water should be a
non-negotiable goal for water utilities with the perspective of providing the same
water quality to consumers than produced at the treatment facility. This can only
be achieved by adequate monitoring and control of microbial processes during
water treatment and distribution. Water is essential for life, and a satisfactory
supply must be available to all. Improving access to safe drinking-water can result
in tangible benefits to health. Therefore, every effort should be made to achieve a
drinking-water quality that is as high as possible. No source of water that is
intended for human consumption can be assumed to be free from pollution. All
sources have different microbiological qualities and may be subject to natural or
manufactured sources of pollution that may result in the deterioration of water
quality to the point where treatment is no longer effective in removing all of the
contamination. Zero-probability level of microbiological contamination of
drinking water does not exist. It is incorrect to state that drinking water
distribution and delivery systems should be sterile, the active growth of
microorganisms is considered indicative of failures in water processing units or
distribution. The microbiological quality of water is commonly defined as a
maximum acceptable number or concentration of bacteria that do not constitute a
health hazard. Water temperature is an essential factor influencing bacterial
growth kinetics and competition processes. Drinking water temperatures
typically range between 3 and 25°C in European countries and fluctuate
seasonally within this temperature range even within a single drinking water
distribution system. Elevated water temperatures have often been associated with
increased bacterial abundance in drinking water distribution systems, and with
higher numbers in indicator organisms such as coliforms. Many infectious
diseases of animals and humans are transmitted by water contaminated with
human and animal excrement. In order to eliminate the risk related to disease
transfer, water intended for mass consumption is treated and disinfected before
use. The key criteria for ideal bacterial indicators of faecal pollution are that they
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should be universally present in large numbers in the faeces of human and other
warm-blooded animals. The presence of E. coli in a sample of drinking water may
indicate the presence of intestinal pathogens. However, the absence of E. coli
cannot be taken as an absolute indication that intestinal pathogens are also
absent. E. coli occurs in the faeces of all mammals, often in high numbers (up to
109 per gram of faeces). Enterococci include a number of species that occur in the
faeces of humans and warmblooded animals. The main reason for their
enumeration is to assess the significance of the presence of coliform bacteria in
the absence of E. coli, or to provide additional information when assessing the
extent of possible faecal contamination. As such, they are regarded as secondary
indicators of faecal pollution. Wild animals and birds can also be natural sources
of zoonotic pathogens.

Safe drinking water for all is one of the major challenges of the 21st century and
that microbiological control of drinking water should be the norm everywhere.
The aim of this study is to determine the microbiological status of drinking water
for animals intended for human consumption in the Republic of Srpska (B&H), in
order to analyze the risks to animal health.

The experiment used drinking water samples originating from the animal farms
from the territory of Republic of Srpska (B&H) sampled in the period 2018-2020.
A total of 645 samples were examined (384 in 2018, 160in 2019 and 101 in 2020).
Laboratory testing of samples was performed at the Public Veterinary Institute of
the Republic of Srpska "Dr Vaso Butozan" Banja Luka. Microbiological
examination was carried out according to the Rulebook on the health safety of
water intended for human consumption (Official Gazette of Republic of
Srpska,88/17). This included enumeration of colony forming units (CFU)
expressed as total count of bacteria cultivated at 22°C and 37°C according to BAS
EN ISO 6222, coliform bacteria and E. coli according to BAS EN ISO 9308-1/A1
and intestinal enterococci according to BAS EN ISO 7899-2. The limit value for
total count on 22°C is 100 CFU/ml and for total count on 37°C the limit is 20
CFU/ml. Also, coliform bacteria, Escherichia coli and intestinal enterococci must
not be detectable in 100 ml sample of water.

For the period 2018-2020, there were on average 76.591+1.89% satisfactory and
23.41£1.89% unsatisfactory samples. The obtained results indicate a much better
microbiological status of drinking water on animal farms compared to previous
research. When it comes to the representation of samples in relation to the
category, 61.90% of samples was from water supply system and 38.10% was from
wells. The test results show for the period 2018-2020, there were on average
86.541+6.01% satisfactory and 13.46+6.01% unsatisfactory samples from water
supply system and there were on average 61.54+4.64% satisfactory and
38.4614.64% unsatisfactory samples from well supply system. Comparing the
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results of water testing in relation to the category, it can be noticed that there is a
significantly higher number of unsatisfactory samples of well water in relation to
water supply sistem, which is expected considering that the public water supply
system is under daily control with regular chlorination. In contrast, well water
supplies one or fewer farms, is not under constant control but very rarely, most
often once ayear as an official control, or in the event of an animal health incident.
Also, well waters are not flowing but stagnant, so the microbiological status of this
water is greatly influenced by the number of animals drinking from the well, i.e.
the speed and amount of water consumption from the well. Analysis of the testing
samples taking into account the region and category indicates that most samples
come from three regions (Prijedor, Banja Luka, Doboj), region with the highest
concentration of domestic animal farms, as well as that two thirds of the sample
comes from water supply system and one third from wells. The analyzed number
of samples originating from the region of Bijeljina and Trebinje is negligibly small,
so it was left out of the discussion, while none of the samples analyzed from the
region of East Sarajevo. The obtained results shows that the largest number of
unsatisfactory samples were from the region Banja Luka (31.86%) and Prijedor
(22.87%), and that the significantly more favorable microbiological status of
drinking water was in the region Doboj (14.27%). All types of water sources may
be subjected to contamination by agricultural activity. Freerange animals may
excrete faeces into water, and animals like cattle have a habit of wading into water
and stirring up sediments. Rainfall can result in the run-off of faecal matter from
agricultural and other rural lands into rivers, lakes, reservoirs and springs. The
discharge of effluents from sewage treatment works, septic tanks and cesspools
can dramatically increase the microbial content of surface waters. The potential
source of coliform bacteria in water supplies result from sub-optimal operation of
water treatment processes or ingress of contamination from breaches in the
integrity of the distribution system. There are large differences between water
and quality control systems for water destined for human or animal consumption;
testing for microorganisms occurs less frequently in farms; substrates for bacteria
are often present in water systems on farms and a few farm systems are screened
for faecal contamination, even though this is a major source of contaminants. The
obtained results are in accordance with the previous research and indicate
significant fecal contamination of water, especially with intestinal enterococci
(10.19%) and coliforms (9.39%), and less with E. coli (6.44%), with the largest
number of unsatisfactory samples due to the increased total count at 37°C
(17.64%) and 22°C (14.33%). However, there is a difference in relation to them
because of the level of pathogenic bacteria in drinking water is reduced, especially
for intestinal enterococci and coliforms, as well as the total number of
microorganisms at 22°C and 37°C. E. coliare the only true indicator of faecal
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contamination; they are exclusively of intestinal origin and are found in faeces.
Their presence indicates mostly fresh faecal contamination and thus points to
serious shortcomings in protection of the specific water source, treatment of
water and its hygienic safety. Faecal streptococci represent evidence of faecal
contamination and tend to persist for longer in the environment than
thermotolerant or total coliforms. Colony counts are enumerations of the general
population of heterotrophic bacteria present in water supplies. The enumerations
may represent bacteria whose natural habitat is the water environment or those
that have originated from soil or vegetation. The test results indicate that the
causes of microbiological water malfunction come from animals, having in mind
that the largest number of unsatisfactory samples is due to the increased total
count at 37°C, but we should not ignore the fact of the possibility of
contamination from the environment due to the increased total count at 22°C.
Contamination from animals is very possible due to inadequate drainage of waste
and fecal water and consequent contamination of groundwater, because wells are
usually not planned and are mostly located near farms.

Research shows that one quarter of drinking water for animals are
microbiologically incorrect. Although the microbiological status of water for
animalsin the Republic of Srpska (B&H) in the period 2018-2020 was significantly
improved compared to previous years, remains a concern given that a significant
number of unsatisfactory samples come from water supply system, as well as that
one third of farms are supplied with water from wells, which is not under constant
supervision. This is especially important given the faecal contamination of water
originating from animals. It would be justified to carry out microbiological
analysis of water for animals at least once, optimally twice a year, originating from
all regions, in proportion to the distribution of farms.

Keywords: animals, drinking water, microbiology.
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Kratak sadrzaj

Mikrobioloska kontrola hrane jedan je od vrlo vaznih procesa kontrole u
proizvodnji i prometu hrane. Na taj nacin je omoguceno stavljanje na trziste i
konzumiranje bezbjedne hrane, te sprecavanje pojave bolesti koje se mogu
prenijeti hranom kontaminiranom mikroorganizmima.

Poslednjih godina u cijelom svetu je zabiljezena veca potroSnja mesa Zivine. U
2019. godini EU je proizvela 13,3 miliona tona mesa Zzivine, $to je povecalo
proizvodnju EU za oko 2,8 miliona tona iznad nivoa zabiljezenog 2010. godine.
Glavni proizvodaci mesa Zivine u EU u 2019. godini su Poljska (2,6 miliona tona),
Spanija (1,7 miliona tona), Francuska (1,7 miliona tona), Njemacka (1,6 miliona
tona) i Italija (1,4 miliona tona). Ovaj porast u proizvodnji mesa zZivine pracen je
povecanom proizvodnjom i njegovom upotrebom u industriji mesa.

Mehanicki separisano meso (MSM), poznato i pod nazivom mehanicki otkosteno
meso (MOM), je sirovina koja se dobija odvajanjem mesa sa kostiju upotrebom
mehanickih sredstava i €esto je kontaminirana mikroorganizmima. To jedan od
najjeftinijih proizvoda Zivotinjskog porijekla koji ima Siroku upotrebu u industriji
mesa. Proizvodnja mehanicki separisanog mesa Zivine moze u potpunosti
iskoristiti ostatke mekog tkiva sa kostiju i trupova zivine, koji su ostali nakon
ru¢nog otkoStavanja.

U proizvodnji mehanicki separisanog mesa zivine koriste se separatori visokog
pritiska za uniStavanje strukture kostiju. Takva sirovina je loSijeg tehnoloskog
kvaliteta i niZe stabilnosti u poredenju sa ru¢no otkostenim mesom zivine. To je
jeftiniji proizvod od mesa i najvise se koristi u proizvodnji konzervi, kuvanim ili
pecenim preradevinama od mesa, homogenizovanim kobasicama i gotovim
proizvodima. Sastav mehanicki separisanog mesa se razlikuje od sastava misi¢nog
tkiva, ima visok sadrzaj masti, kalcijuma, fosfora i Zeljeza. Kako se u proizvodnji
mehanicki separisanog mesa najcesce koriste separatori visokog pritiska, povecan
jeirizik od prisustva velikog broja mikroorganizama u proizvodu. Naime, kako se
povecava nivo mljevenja, povecava se i degradacija miSi¢énih vlakana, $to
predstavlja dobar supstrat za rast mikroorganizama.
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U mehanicki separisanom mesu mogu biti prisutne mnoge bakterije ukljuc¢ujuci
patogene, poput Enterobacteriaceae i Salmonella kao i saprofitske bakterije,
uglavnom Pseudomonas, koje ubrzavaju kvarenje mesa. Mikrobioloski kvalitet
mehanicki separisanog mesa u mnogome zavisi od higijene prerade trupova, ali i
nivoa i vrste otpada u ranoj fazi proizvodnje i tokom uzgoja zivine.
Mikroorganizmi prisutni u mehanicki separisanom mesu su najce$ce porijeklom
od trupova i kostiju Zivine, kao i iz okoline u kojoj se obraduju (radnici, oprema,
pribor). Rizik od razmnozavanja bakterija se pove¢ava ako temperatura tokom
procesa otkoStavanja nije dovoljno niska. Kako je mehanicki separisano meso
niske mikrobioloske stabilnosti, trebalo bi ga odmah nakon proizvodnje poslati u
preradu ili ohladiti na temperaturu +2°C. Nakon hladenja mehanicki separisano
meso moze se Cuvati najduze 24 sata. Da bi se produZzio rok upotrebe mehanicki
separisanog mesa, primjenjuje se postupak zamrzavanja na -18°C. Proces
zamrzavanja ima mnoge negativne promjene unutar mehanicki separisanog
mesa, jer dolazi do promjene boje, manje rastvorljivosti u proteinima, zadrzavanja
vode, idr.

Cilj ovog rada bio je da se ispita mikrobioloski status mehanicki separisanog mesa
zivine u periodu 2014-2020. godine. Mikrobiolo$ka ispitivanja su obuhvatala
Salmonella spp., Escherichia coliiukupan broj mikroorganizamana 30°C.
Ukupno suispitana 2092 uzorka mehanicki separisanog mesa zZivine, od ¢ega 1953
uzorka na prisustvo Salmonella spp., 70 na ukupan broj mikroorganizama na 30°C
169 na Escherichia coli.

Za detekciju Salmonella spp. koristena je metoda BAS EN ISO 6579, za brojanje
Escherichia coli koriStena je metoda BAS EN ISO 16649-2, a za ukupan broj
mikroorganizamana 30°Ckori$tena je metoda BAS EN ISO 4833-1.

Od ukupnog broja ispitanih uzoraka 9,99% uzoraka nije zadovoljilo Pravilnik o
mikrobioloskim kriterijumima za hranu zivotinjskog porijekla (Sluzbeni glasnik
Republike Srpske 69/19). Povecan ukupan broj mikroorganizama na 30°C
utvrden je kod 64,28 % uzoraka, povec¢an broj Escherichia coli kod 71,04%
uzoraka, dok je kod 6,40% ispitanih uzoraka utvrdeno prisustvo Salmonella spp.
Rizik po zdravlje stanovniStva mozZe se najefikasnije smanjiti ako je rizik u svakoj
fazi proizvodnje, prerade, skladiStenja i distribucije hrane smanjen na minimum,
primjenom adekvatnih mjera kontrole hgijene i zaStite, koje obezbjeduju
zdravstvenu ispravnost i kvalitet hrane od sirovine do gotovog proizvoda.
Odrzavanje zadovoljavajuc¢ih kriterijuma higijene u procesu proizvodnje i
kriterijuma bezbjednosti hrane ¢e obezbijediti zadovoljavaju¢i mikrobioloski
status mehanicki separisanog mesa.

Klju¢ne rijec¢i: mehanicki separisano meso, ukupan broj mikroorganizama na
30°C, Escherichia coli, Salmonella spp.
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Abstract

Microbiological control of food is one of the very important control processes in
food production and trade. In this way, it is possible to place on the market and
consume safe food, and to prevent the occurrence of diseases that can be
transmitted by food contaminated with microorganisms.

In recent years, there has been a higher consumption of poultry meat worldwide.
In 2019, the EU produced 13.3 million tons of poultry meat, which increased EU
production by about 2.8 million tons above the level recorded in 2010. The main
producers of poultry meat in the EU in 2019 are Poland (2.6 million tons), Spain
(1.7 million tons), France (1.7 million tons), Germany (1.6 million tons) and Italy
(1.4 million tons). This increase in poultry meat production was accompanied by
increased production and its use in the meat industry.

Mechanically separated meat (MSM), also known as mechanically deboned meat
(MDM), is a raw material obtained by separating meat from bones using
mechanical means and is often contaminated with microorganisms. Itis one of the
cheapest products of animal origin that is widely used in the meat industry. The
production of mechanically separated poultry meat can fully utilize the remains
of soft tissue from the bones and carcasses of poultry, which remained after
manual deboning.

In the production of mechanically separated poultry meat, high pressure
separators are used to destroy the bone structure. Such raw material is of poorer
technological quality and lower stability compared to manual deboning poultry
meat. Itis a cheaper meat product and is mostly used in the production of canned
food, cooked or baked meat products, homogenized sausages and finished
products. The composition of mechanically separated meat differs from the
composition of muscle tissue, has a high content of fat, calcium, phosphorus and
iron. As high-pressure separators are most often used in the production of
mechanically separated meat, the risk of the presence of a large number of
microorganisms in the product is also increased. Namely, as the level of grinding
increases, the degradation of muscle fibers also increases, which is a good
substrate for the growth of microorganisms.
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Many bacteria can be present in mechanically separated meat, including
pathogens such as Enterobacteriaceae and Salmonella as well as saprophytic
bacteria, mainly Pseudomonas, which accelerate meat spoilage. The
microbiological quality of mechanically separated meat largely depends on the
hygiene of carcass processing, but also on the levels and types of waste in the early
phase of production and during poultry farming. Microorganisms present in
mechanically separated meat are most often from poultry carcasses and bones, as
well as from the environment in which they are processed (workers, equipment,
utensils). The risk of bacterial growth increases if the temperature is not low
enough during the boning process. As mechanically separated meat has low
microbiological stability, it should be sent for processing or cooled to a
temperature of +2°C immediately after production. After cooling, mechanically
separated meat can be stored for a maximum of 24 hours. In order to prolong the
shelf life of mechanically separated meat, the freezing procedure at -18°C is
applied. The freezing process has many negative changes within the mechanically
separated meat, because there is a change in color, less solubility in proteins,
water retention, etc.

The aim of this study was to examine the microbiological status of mechanically
separated poultry meat in the period from 2014-2020. Microbiological tests
included Salmonella spp., Escherichia coli and aerobic colony count at 30°C.

A total of 2092 samples of mechanically separated poultry meat were tested, of
which 1953 samples for the presence of Salmonella spp., 70 samples for aerobic
colony count at 30°C and 69 samples for Escherichia coli.

For the detection of Salmonella spp. the BAS EN ISO 6579 method was used, the
BAS EN ISO 16649-2 method was used to count Escherichia coli, and the BAS EN
ISO 4833-1 method was used for aerobic colony count at 30°C.

Of the total number of stested amples, 9.99% samples did not satisfy the Rulebook
on microbiological criteria for food of animal origin (Official Gazette of Republic
of Srpska 69/19). An increased of the aerobic colony count at 30°C was found in
64.28% of samples, an increased Escherichia coli was found in 71.04% of samples,
whilein 6.40% of the samples the presence of Salmonella spp. was detected.

The risk to the health of the population can be most effectively reduced if the risk
in each phase of food production, processing, storage and distribution is reduced
to a minimum, by applying adequate hygiene control and protection measures,
which ensure health and quality of food from raw material to finished product.
Maintaining satisfactory hygiene criteria in the production process and food
safety criteria will ensure the satisfactory microbiological status of mechanically
separated meat.

Key words: mechanically separated meat, aerobic colony count at 30°C,
Escherichia coli, Salmonella spp.
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Kparak cagpxaj

Kpurepujymu be3denHocTu xpaHe 3a Listeria monocytogenes y KaTeropuju XxpaHe
CIIpEMHE 32 KOH3yMHUpawe Npumemyjy ce jour og 2006. rogune. [Ipema HajHOBHjEM
H3BewTajy o 300H03aMa, Ha nofpyyjy Esponcke Yuuje y 2019. ropunm denexu ce
2621 notepheH ciyyaj UHBA3HWBHE JIUCTEPUO3€ JbyOU, Y3 BUCOKY CTOMY
mopranuteta (17,6%). Illupe pasymeBamwe ekonoruje Listeria monocytogenes je on
npecyiHe BaXKHOCTH 3a yCIeLUTHy KOHTPOJTYy OBOT Y3POYHHMKA Y KOHTUHYYMY JaHIa
XpaHe.

Y pamy cy npencrtaB/beHa HOBa Ca3sHama O pe3epBOapvma/HU3BOpUMa
KOHTaMHHauyje, [OUCTPpUOYLUMjH, [OWUHAMHULW U [yTeBMMa TpaHCMUCH]je,
npeXuB/baBawy W Tep3ucTeHuUUju Listeria monocytogenes, Kako y TPUPOJHOM
xabuTaTy, Tako Uy GapMCKOM, OZHOCHO TPOLIECHOM OKPY’KemY.

Kipyune peun: ekonoruja Listeria monocytogenes

3axBanHHuNa: Paj je mogp:kan cpencTtBiMa MUHHCTApCTBa MPOCBETe, HAyKe ¥ TEXHOIOUIKOT Pa3Boja
Penrybnuxe Cpduje (Yrosop 6poj451-03-9/2021-14/200143).
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Abstract

Food safety criteria for Listeria monocytogenes in ready-to-eat foods were
implemented from 2006 onwards. In EU in 2019, a total number of 2 621
confirmed cases of human invasive listeriosis were reported, with a high fatality
rate (17,6%). A broad understanding of ecology of Listeria monocytogenes is crucial
for the effective control of this pathogen in a food-chain continuum.

The article presents new insights into the reservoir/source of contamination,
distribution, dynamics and transmission pattern, survival and persistance of
Listeria monocytogenes in natural habitat as well as in farm and food-processing
environment.

Keywords: ecology of Listeria monocytogenes
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Kratak sadrzaj

Salmoneloza je jedna od najvaznijih zoonoza koja se prenosi hranom, a glavni
izvori zaraze za ljude su kontaminirano meso i preradevine od mesa peradi.
Tijekom petogodi$njeg razdoblja od 2016. do 2020. godine istrazivali smo
ucestalost kontaminacije uzoraka mesa peradi na Salmonella spp., i tipizirati
serovarove koji se javljaju na podrucju sjeverne Hrvatske. Pretrazeno je 2457
uzoraka mesa peradi koje je uzorkovano u klaonicama i prodajnim objektima.
Salmonella spp. je izdvojena iz 136 (5,5%) obradenih uzoraka. Godine 2016.
utvrdenajeu 5 (6%) pretrazenih uzoraka, 2017. godine u 41 (4,7%) uzorku, 2018.
godine u 33 (6,1%) uzorka, 2019. godine u 26 (6,6%) uzorakaiu 2020. godini u 31
(5,4%) uzoraka. Seroloskom tipizacijom najcesce je identificirana S. Infantis u 86
(63,2%) izdvojenih izolata, zatim S. Typhimurium u 8 (5,9%) izolata, a S.
Enteritidis je tipizirana u 3 (2,2%) izdvojena izolata. Tipizirane su i sljedeci
serovarovi salmonela: S. Corvallis - 5 izolata (3,7%), S. Isaszeg - 5 izolata (3,7%), S.
Derby 3izolata (2,2%), S. Give - 2 izolata (2,2%), S. Indiana - 2 izolata (2,2%), i po
1 izolat 7 (5,1%) serovarova (S. Schwarzengrund, S. Goldcoast, S. Chester, S.
Bredeney, S. Mbandaka, S. Newport, S. Saintpaul). U 15 (11%) izolata
identifikacija nije izvrSena. S. Infantis je tijekom svih godina bila najceSce
tipizirana. Salmoneloza predstavlja znac¢ajan gospodarski problem zbog Steta u
intenzivnoj proizvodnji, ali i kao zoonoza koja se mesom i proizvodima od mesa
peradi Siri na ljude. Provodenjem odgovarajuc¢ih higijenskih mjera i dobre
higijenske prakse od peradarskih farmi, klaonica do prodajnih objekata moglo bi
se doprinijeti manjoj kontaminaciji mesa razli¢itim serovarovima Salmonella spp.
Klju¢nerijeci: Salmonella, S. Infantis, meso peradi, Hrvatska
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Abstract

Salmonellosis is one of the most important food-borne zoonoses, and the main
sources of infection for humans are contaminated meat and poultry meat
products. During the five-year period from 2016 to 2020, we investigated the
frequency of contamination of poultry meat samples to Salmonella spp., and
typed serovers that occur in the territory of northern Croatia. 2457 samples of
poultry meat sampled in slaughterhouses and establishments of sale were
examined. Salmonella spp. was isolated from 136 (5.5%) processed samples. In
2016, itwas foundin 5 (6%) of the samples searched, in 2017 in 41 (4.7%) samples,
in 2018 in 33 (6.1%) samples, in 2019 in 26 (6.6%) samples and in 2020 in 31
(5.4%) samples. The serological typing mostly identified S. Infantis in 86 (63.2%)
isolates, followed by S. Typhimurium in 8 (5.9%) isolates, and S. Enteritidis was
typed in 3 (2.2%) isolates. We are also idetified salmonella serovares: S. Corvallis -
5isolates (3,7%), S. Isaszeg - 5 isolates (3,7%), S. Derby 3 isolates (2,2%), S. give -
2 isolates (2,2%), S. Indiana - 2 isolates (2,2%), and 1 isolate of 7 (5,1%) serovares
(S. Schwarzengruv, S. Airport, S. Chester, S. Madey. Serotyping was not
performed in 15 (11%) isolates. S. Infantis was most frequently typed over the
years. Salmonellosis represents a significant economic problem due to damage in
intensive production, but also as a zoonosis which spreads to humans through
meat and poultry meat products. Implementing appropriate hygiene measures
and good hygiene practices from poultry farms, slaughterhouses to sales facilities
could contribute to a lesser contamination of meat by different Salmonella spp.
serovaults.

Keywords: Salmonella, S. Infantis, poultry meat, Croatia
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Kparak cagpixaj

[MTossonpuBpena ca NPOU3BOAKOM XPAHE je jenHa Off HajBayKHUjUX CTPATEeLIKUX IpaHa
npUBpene Koja MMa 3a Wb IPOU3BOIY U CHAadJeBahe CTAHOBHUILTBA KBAJIMTETHOM U
Oe3denHom xpaHoM. OpraHcka IOJ/BONIPHMBpEAa W INPOU3BOAHA XpaHe AaTHupa ca
noueTka 20. Bexa Kaza ce 300T IpeKkOMepHe, HEKOHTPOJIMCAHEe U HECTPYUYHe yrnoTpede
XEMHjCKUX CpefcTaBa y MPOMW3BOAKBM XpaHe jaBuiaa norpeda 3a aaTepHAaTUBHUM
nocrynuuma. [Ipema neduHunuju, kojy maje Codex alimentarius opraHcka
II0JbOTIPUBPEA je XOTUCTHUKU CHCTEM yIpaBsbatba POU3BOLAKOM XpaHe, KOjUM ce
usderasa ynorpeda BewTaukux hyOpuBa, mecTULXLA U TE€HETCKU MOOU(HUKOBAHUX
OpraHu3ama, CMamwyje 3arahemwe Basayxa, 3eMJbUILTA U BOJIe, U ONITUMHU3Yje 3APaBbe U
IPOAYKTUBHOCT OWbaKa, XXUBOTHHA U JbyAW. 3aCHHMBA Ce Ha YETHPU INpUHLUIA:
MIPUHLUUI 3[paBJba, €EKOJIOTHje, TPaBUYHOCTH ¥ Opure. OpraHcka MpoOU3BOIHa Ca jeJHE
cTpaHe ode3dehyje jaBHa modpa, Koja AOMPHUHOCE 3AIUTHUTH KUBOTHE CPENUHE U
I0OpOdUTH XKUBOTHRA, a Ca APYTe OIPUHOCH Pa3Bojy ceoCcKux nojpydja (Perynarusa
EC 834/2007). IToBpuinHe 1oj OpraHCKOM IMpou3BonwoM y Penydnuuu Cprckoj y
2019.roguHu cy usHocwie oko 560 ha (odpamvBa MOBpINWHA, JWBaje, MANIHALIN),
ogHocHO camo 0,06 % on ykynHe odpapguBe moBpiIMHe. bpoj cepTudUKOBaHUX
npousBohava xpaHe y Perydnuuu Cprickoj Bapupa U3 rofiuHe y rofuHy, anu ce kpehe
oo 50. lws paja je oa ce ykake Ha 3Hauyaj OpraHcke MPOU3BOAHmE U MOTYhHOCT
Ilacupama XpaHe Ha TPKUIITY EBpoICcke yHUje U IPYTUX pa3BUjeHUX 3eMasba. buhe
OMHCAHO KOja BUCOKOKBAJWTETHA XpaHa Ce OpraHCKU npoussonu y Pemnybdnuuu
Cprickoj, ceprtuuKkanyja NpoU3BO®BE, 3aKOHCKA U MOA3aKOHCKA PETyIaTHUBa Koja ce
IpUMemYje, Kao U MOJCTULIajHE MEPE KOje Cy 3Ha4yajHe fa 01 Ce OpraHcka MpoMU3BOAKka
yHamnpeaunay Permydnuuu Cprickoj.

KipyuHe peun: opraHcka nossonpuBpena, xpana, Penybdnuka Cpricka

Hanomena: Pap je mozpp:kaH cpefcTBUMa MUHMCTApCTBA ITPOCBETE, HAyKe U TeXHOJIOIIKOT pa3Boja
Penydnuke Cpduje (Yrosop 6poj451-03-9/2021-14/200143).
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Abstract

Agriculture accompanied by food production is one of the most important strategic
branches of the economy, it has the production and supply of quality and a safe food.
The idea of organic agriculture and food production dates back to the 20th century,
when due to excessive, uncontrolled and unprofessional use of chemicals in food
production, appeared a need of an alternative procedures. Organic farming is an
integrated system of high quality food production based on the highest
environmental practices that are socially accepted and economically profitable.
According to the definition given by the Codex alimentarius, organic agriculture is a
holistic food production management system that avoids the use of fertilizers,
pesticides and genetically modified organisms, reduces air, soil and water pollution,
and optimizes the health and productivity of independent plant, animal and human
communities. It is based on four principles: the principle of health, ecology, fairness
and care. Organic production, on the one hand provides public goods, which
contributes to the protection of the environment and animal welfare, and on the
other hand contributes to the development of rural areas (EC Regulation 834/2007).
Areas under organic production in the Republic of Srpska in 2019 amounted to about
560 ha (arable land, meadows, pastures), which is only 0.06% of the total arable land.
The number of certified food producers in the Republic of Srpska varies from year to
year, but ranges up to 50. The aim of this paper is to point out the importance of
organic production and the possibility of placing food at the market of the European
Union and other developed countries. It will be described which high-quality food is
organically produced in the Republic of Srpska, production certification, applicable
laws and regulations, as well as incentive measures that are important to improve
organic production in the Republic of Srpska.

Keywords: food, organic agriculture, Republic of Srpska

Acknowledgments: The study was supported by the Ministry of Education, Science and
Technological Development of the Republic of Serbia (Contract number 451-03-9/2021-
14/200143).
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Kparak cagpixaj

depMeHTHCAHU NPOU3BOOU O] Meca, IIpe cBera (epMeHTHCaHe KodacHulle,
BEKOBMMA C€ KOH3YMMDAjy Yy 3emasbaMa LIMPOM CBeTa. MehyTum mocnenwux
JeLeHNja y4eCcTalo KOH3yMUpame HEKUX CacTojaKa KOjU Ce KOPUCTE y IPOU3BOIBH
(pepmeHTHCAHUX KoDacHla, yK/by4dyjyhHM MacTH WM HHUTDHUTE, NOBE3yjy ce ca
XPOHUYHUM He3apa3HuM OonecTuMa. bpure BesaHe 3a 3ApaBibe, 3ajedHO Ca
IIOpacTOM MOTPaKIE 3@ OPraHCKUM U IPUPOSHUM POU3BOAMMA, MOTUBUCAIIHU CY
WHOYCTPHUjy Meca Ja Tpaku MHOBAaTUBHA PELlema y MPOU3BOAHBU (PEePMEHTHUCAHUX
Kobacuua. ’KuBOTHICKA MaCT CafpKU YITTaBHOM 3acCuheHe MacHe KUCeTUuHE, IoK ce
HOBM TPEHMIOBU IIpeycMepaBajy Ha oborahuBame MpOU3BOJa NOMHMHE3acHheHUuM
MacHUM KucenvHama. HcTpaxuBama HOBHjer jaTyma ycpeacpehena cy Ha
IpOHa/laXkewe ojrosapajyhe 3ameHe 3a MacTu y LWby nodosbliama OJHOCA
3acuheHUX U He3acMheHWX MaCHUX KHUCEeIWHa, KOje He YTUYy Ha TEKCTypy M
CEH30pCKe KapaKTEPUCTHUKE NPOHU3BOJA. Y MHOTMM CTyAWjaMa YCIELIHO CY
3aMemeHe pa3nuuuTe KoauyuHe MacTtu (usmehy 2 u 80%) y depMeHTHCAaHUM
Kkodacullama pasIuuUTUM OWBHUM ybUMa (MaCIUHOBO, COjUHO YJibE, YJbe CEMEHa
7aHa ¥ rpoxha), eMyI31joM HHYJIMHA, KObakK reJIoM, MAaCIMHOBUM U YHja YIbEM Y
ojleorelly M €MYJI3UOHOM Tejly, JIEIIHMKOBOM M  OPaxO0BOM  IAaCTOM,
MHUKPOKDPHUCTaIHOM LIETyJI030M, OTIIOPHUM CKPODOM M OBCEHUM BiIakHUMA. Heke
0l OBUX 3aMeHa He caMo Ja mnosehaBajy caapxaj MojauHe3acMheHUX MacHHUX
kucenuHa, Beh u oborahyjy xodacuue npedUOTCKUM BlakHUMaA. [Ipyre cTynuje ce
(oxycupajy Ha 3aMeHy caiprkaja HUTpUTa y3 OodyBame 0oje M ode3dehupame
De3demHoCTH mpousBofa. JlofaBameM pPasIMUUTUX €TapCKHUX Yiba, YK/bydyjyhu
€TapCKo yJbe KIeKe U kasduje, yCIelHo je cMaweHa ynorpeda Hutpura. [Ipatehu
HOBE TPEHJOBE KOjU OApakaBajy MOTpaXKipy NOTpoLlaya 38 OPraHCKUM H
IPUPOJAHUM IPOU3BOJMMA, HEKE CTyAHje Cy CE YCPECpPeNuIie Ha IPOU3BOLMY
Kkodacula y3 fofaTak IPUPOSHOr KM3BOpa HUTpaTa (LBEK/a, Liejep, POTKBUIA Y
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(opmu mpaxa) U cTapTep KyaTypa Koje peoyKyjy HUTpare. JelaH of HajHOBHjUX
OpPUCTyNa y MPOU3BOOHHU “3ApaBUjux” Kobacuua je ynorpeda MpoOUOTCKUX
KynTtypa. Mehytum oBe mpousBoje Tpeda na omodpu EBpomncka areHuuja 3a
0e3bepHoct xpane (EFSA) koja MMa cTpore KpUTEpHjyMe IPUIKKOM NMPOLIEHE Kafa
Cy y IUTamy 34PaBCTBEHE U3jaBe y Be3u MPOOUOTHKA.

Kipyune peun: depMeHTHCAaHU MPOM3BOAHU, MONMHEe3acuheHe MacHe KHUCeTnHe,
3aMeHe 3a MaCTH, HUTPUTH, eTapcka yiba, NpOOUOTULIN

3axBanHHuna: Paj je mompkaH cpeficTBUMa MUHHCTApCTBA MPOCBETE, HAYKe U TEXHOJIOLIKOT Pa3Boja
Penydnuke Cpduje (Yrosop 6poj451-03-9/2021-14/200143).
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Abstract

Fermented meat products, including fermented sausages, are consumed
worldwide for centuries. However, in the last decades, some of the ingredients,
including fats and nitrites used in fermented sausage production, have been
connected with non-communicable diseases. Health-related issues coupled with
consumers growing demand for more natural products motivated the meat
industry to look for innovative solutions in sausage production. The animal fat
contains mainly saturated fatty acids (SFAs), while novel trends shift to product
enrichment with polyunsaturated fatty acids (PUFAs). Recent studies focus on
finding a suitable fat replacement to improve the SFA/PUFA ratio without
affecting the texture and sensory characteristics of the products. Many studies
managed to successfully replace different fat amounts (between 2 and 80%) in
fermented sausages with various plants oils (olive, soybean, linseed, grapeseed),
inulin emulsion, konjac gels, olive and chia oil in oleogel and emulsion gel,
hazelnut and walnut paste, microcrystalline cellulose, resistant starch, and oat
fiber. Some of these replacements not only increase PUFA content but also enrich
sausages with fiber content. Other studies focus on replacing nitrite content while
conserving color and ensuring product safety. The addition of different essential
oils (EOs), including juniper berry and sage EOs, successfully reduced the use of
nitrites. In some experiments, following novel trends that reflect the consumers'
demand for organic and natural products, sausages were produced only with the
addition of a natural source of nitrate (beetroot, celery, radish in the form of

powder) along with a nitrate-reducing starter culture. One of the latest
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approaches in the production of healthier sausages is the use of probiotic cultures.
However, these products still need to be approved by EFSA that has a strict
assessment when it comes to health claims regarding probiotics.

Key words: Fermented products, PUFA, fat substitute, nitrite, essential oils,
probiotic
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Kparak cagpixaj

WHOVMKaTOp OpraHu3Mu Ce KOpHUCTe [yKe Of jeoHOI BeKa Yy MpOLEeHHU
MMKPOOHUOIOLIKOT CTaTyca BoAe U XpaHe. OyHKIIMOHAIHO, HHAUKATOP OPraHUu3MHU
Ceé MOry cariefaTyd Kao MHAWKATOpH de3beqHOCTH M KBanuTeTa. Mako ce nuTame
Oes3denHOCTM W KBanuTeTa xpaHe, y Hajsehem Opojy ciyyajeBa, mpexsiana,
TeHEePaIHO HUje CIy4aj fa ce ofadpaHu UHAUKATOP OPTaHU3aM MOXKe KOPUCTUTH Y
ode cepxe. Op npUMapHe je Ba)KHOCTH NNaXX/bUB 0fladHp UHOUKATOP OpraHu3ma, anu
Y TyMayeme pesyiitaTa y ogrosapajyhemM KOHTeKCTy, y3umajyhu y 003up MUKpOOHY
€KOJIOTHjy, GU3NYKO-XEMHU]jCKEe KapakTepUCTHKe MAaTPHUKCA XpaHe, eKCTPUH3UUYHE
(haxTope, KapaKTEPUCTHUKE TEXHOJIOLIKOT [TPOLieca U YCJI0Be CKIafuLITeBa. [laneko
NIOTIYHHUjA CJIMKA O U3BOPHMaA U MyTeBHMa KOHTaMHUHALHje XpaHe, IPeXXUB/baBaby
WHMKATOpa y Cleuu(UYHOM MATPUKCYy XpaHe, ald U HBUXOBOM OICTAHKY Yy
MPOLIECHOM OKPY’KemY, Kao U CII03Haja 0 crielinUYH0j MUKPOOUOTH, KOja y AAaTUM
yCJIOBUMA TPOU3BONKE, KOMIPOMHUTYje MUKPOOMONOWIKY CIWKY TOTOBOT
TPOU3BOAA, TPYXa HaM MOTYhHOCT MpercnuThBamka yjaore nocrojehux uHIuKaTop
OpraHv3ama, rpe ceera KonudoOpMHe Tpyne dakrepuja, aau U feUHUCAKE HOBUX.
KibyuHe peds: UHIUKATOP OPTaHU3MH, KOIU(POPMHE DaKTepHje

3axBanHHLA: Pan je monpxaH cpencrBuMa MUHHMCTApCTBaA TPOCBETE, HAyKe M TEXHOJIOIIKOT Pa3Boja
Penybnuxe Cpouje (Yrosop 6poj451-03-9/2021-14/200143)
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THE ROLE OF INDICATOR ORGANISMS IN THE DAIRY INDUSTRY
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Abstract

The indicator organisms have been used for more than a century in assessing the
microbiological status of water and food. Functionally, they may be viewed as
safety and quality indicators. Although the issues of food safety and quality, in
most cases, overlap, it is generally not the case that the selected indicator
organism can be used for both purposes. It is of primary importance to carefully
select the indicator organism, but also to interpret the results in an appropriate
context, taking into account microbial ecology, physico-chemical characteristics
of food matrix, extrinsic factors, technological process characteristics and storage
conditions. Far more complete picture of the sources and pathways of food
contamination, survival of indicators in a specific food matrix, but also their
survival in the process environment, and knowledge about specific microbiota,
which under the given production conditions, compromises microbiological
status of finished product, provides an opportunity to reconsider the role of the
existing indicator organisms, primarily coliform groups of bacteria, but also to
define the new ones.

Keywords: indicator organisms, coliforms

Acknowledgments: The study was supported by the Ministry of Education, Science and
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Kparak cagpikaj

[Tpor3Boama ¥ NOTPOLIKHA MeCa )KUBUHE y CBETy JaHac je Beha o7l Mpou3BoIme U
MOTPOLIKkE Meca CBUHA KOje je OYyTd HU3 ToJWHa OWIO0 Haj3acTyI/beHHje Ha
TpKUITY. TO je mocnenuna CTOroUIIkbe UHTEH3UBHE CeJieKIHje Y KUBUHAPCTBY
KOja je pesynaTupana Op3uM pactom Opojrepa, oOpOM KOHBEP3HjOM XPaHe,
NIOC/IEIMYHO HUCKUM TPOIIKOBMMA IIPOU3BOKE, BACOKOM yuelrhy Mmeca rpyiy Kao
HajBpelHUjer fena Tpyna. HeraTuBHa CTpaHa MHTEH3WBHE MPOW3BOAE U Op30T
pacra dpojnepa je nojaBa MUONATHja yITPaBO HAa HajBpeIHUjeM JIey TpyTia, Ha Mecy
rpynu. On 1o cafia et Mo3HaTUX MUOTATHja, HajBUILE Ce TTaKibe 300T y4ecTaaocTu
Ha/la3a U UHTEH3UTeTa MPOMEHa MOoK/Iakha MaHu N0o3HaTe Kao ,JpBeHacTe Tpyau”
(wooden breast - WB). WB ce yoyaBa Ha IpyAHOj MYCKyJaTypud Hajueurhe Ha
KpaHHWjaTHOM JIeTy M. TeLTOpPaIuC Majop, a MaHUQECTyje ce U3pa3suTm TBprohom
Meca U NMpomeHOM wusrinena (dnen mumuh NpekpUBEeH CIy3aBUM CafpXajeM U
neTexyjaTHUM e3rdjama). OBe MpoMeHe HUCY MPUXBAT/bUBE 3a NOTPOLIAYe U YeCTO
ce 3 Masnonpozaje Bpahajy mobaspauy. Meco rpyau ca uspaxeHom maHom (WB) je
HEeIMoJeCHO 3a KYyJWHApCcKy odpamy (IoMahWHCTBO, YrOCTUTE/CTBO), KAO W 3a
UHIYCTPHUjCKYy Mpepasy. 3a OMeKIlaBambe Meca MOIy Ce KOPHUCTUTH Pa3mHuuUTH
NOCTYNUY (IpemMopTajliHd — YIJIaBHOM HANyWITeHHW W  [OCTMOPTA/IHHU).
[TocTMOpPTAIHU MOCTYIILIA MOTY f1a ce Toieie Ha GU3NUKe U XeMHUjCKe, ajTi Ce YeCTo
KOMOMHY]jYy OBa ABa MocTymnka. CBpXa OBUX MOCTyMaKa je HapyllaBawke CTPYKType
mHuogudpuia, NPoTEHHa CapKOIUIa3ME M KOJareHa YMME Ceé MECO OMEKILNaBa.
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®U3NUKKU MOCTYNLUU YK/bYUyjy NMPUMEHY MeEXaHUYKe Cuie (ynapawe TYyNHM
IIpeIMeToM, IPUTHUCAK, 3acellame, ydasame, 3arpesame, TaMdIoBame, Macupame),
IPUMEHY Y/ITpa3Byka, eleKTPOCTUMYJIaliyje, UMIYJICHOT eJeKTPUYHOT Moba. Y
XeMHjcKe TMOCTynke meca ydpajajy ce MapuHUpame, WU3jlarakbe Meca JeloBamy
€HJJOTEHUX €H3MMa (3peme), ka0 M NpHMeHa ersoeHsuma (ImpoTease OWBHOT U
MHUKpOOHONomKOr nopekna). EQUKkacHOCT mMpuMeHe MOCTynaka OMeKIIaBama
MOXE Ja Ce VYTBpAM pas3IMYUTUM [OCTynuuMa (CEH30pHa aHa/IM3a,
enekTpoopesa, e1eKTPOHCKAa MHUKPOCKOINHja, XUCTOJOUIKE aHalIW3e, WHIEKC
nporeonuse, pH Bpennoct, CBB, canpkajem nentupa, UTx.).

KibyuHne peun: Opojnepu, muonaTuje, odpana, npepasa, OMeKIIaBamwbe.

3axBanHHuNa: Paj je mogpkaH cpefcTBUMa MUHHCTApCTBA MPOCBETE, HAYKe U TEXHOJIOLIKOT Pa3Boja
Penydnuke Cpduje (Yrosop 6poj451-03-9/2021-14/200143).
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CULINARY PREPARATION AND PROCESSING OF MEAT WITH
WOODEN BREAST MYOPATHY
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7 Dr Milan Z. Balti¢, professor retired, Department of Food Hygiene and Technology,
Faculty of Veterinary Medicine, University of Belgrade, Serbia
* Corresponding author: Milan Z. Balti¢; e-mail: milanbaltic@gmail.com

Abstract

The production and consumption of poultry meat in the world today is higher than
the production and consumption of pig meat, which for many years was the most
represented on the market. This is a consequence of a hundred years of intensive
selection in poultry farming, which resulted in the fast growth of broilers, good
food conversion, consequently low production costs, high share of breast meat as
the most valuable part of the carcass. The negative side of intensive production
and rapid growth of broilers is the appearance of myopathies on the most valuable
part of the carcass, the breast meat. Most attention is paid to the defects known as
"wooden breasts" (WB) due to the frequency of findings and the intensity of
changes. WB is observed on the pectoral musculature most often on the cranial
part of the m. pectoralis major, and is manifested by the marked hardness of the
fillet and a change in appearance (pale muscle covered with mucous content and
petechial lesions). These changes are not acceptable to consumers and are often
returned to the supplier from retail. Breast meat with a pronounced defect (WB)is
unsuitable for culinary and industrial processing. Different procedures can be
used to tenderize the meat (premortal - mostly abandoned and postmortem).
Postmortem procedures can be divided into physical and chemical, but these two
procedures are often combined. The purpose of these procedures is to disrupt the
structure of myofibrils, sarcoplasmic proteins and collagen, which softens the
meat. Physical procedures include the application of mechanical force (hitting
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with a dull object, pressure, cutting, stabbing, heating, tamping, massaging),
application of ultrasound, electrostimulation, pulsed electric field. Chemical
procedures of meat include marinating, exposure of meat to the endogenous
enzymes (ripening), as well as the use of exoenzymes (proteases of plant and
microbiological origin). The efficiency of tenderizing procedures can be
determined by various methods (sensory analysis, electrophoresis, electron
microscopy, histological analysis, proteolysis index, pH value, WHC, peptide
content, etc.).

Keywords: broilers, myopathies, meat processing, meat tenderizing.

Acknowledgments: This paper was supported by the Ministry of Education, Science and
Technological Development of the Republic of Serbia (Contract number 451-03-9/2021-
14/200143).
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Kparak cagpikaj

MoryhHocT ogabupa xe/beHUX 0COOMHA KBaUTeTa Meca y y3rojy XKUBUHE 3aBUCH
O/l HUBOA HHUXOBE HAC/IEJHOCTH, Ka0 M TEHETCKE KOpenaluje ca APYTUM
€KOHOMCKUM ocobvHaMa. HcTpakuBama CIpOBENEHa Hal KOMEpUUjaTHUM U
eKCIIEPUMEHTAJIHUM JIMHHMjama Opojiepa nokKasyjy Ia je TeHeTHKa jefHa Of
HajBaXHUjUX OpeJHULIA CBOjCTaBa KBauTeTa Meca. TokoM nocineawux 15 ronguxa,
CIIPOBEZEHE Cy CTYIUj€ 3aCHOBAaHE Ha yIIOTPeOH OP3UX MOJIEKYIaPHUX METOLA KaKO
Ou ce cTeks0 Hosbe pasymeBame TeHeTCKe OCHOBE (TeHCKe MyTalluje WK reHeTCKH
MapKepH) U ODMOJIOIIKUX Mpolleca KOju Cy YK/bYYEHHU Y KOHTPOJTy KBaJUTeTa Meca.
[IpBe TakBe meTome Owie cy moceheHe OHUONOIIKMM MeXaHU3MHUMA KOjU Cy
YK/BYYEHHU y TNPOMEHEe I0Be3aHe Ca KBaJMUTETOM Meca ycjie] BapHjauuja
NOCTMOpTaaHe pH BpenHOCTH W [enoa INMMKOreHa y Muiunhy. Y HOBHje Bpeme
CIIpOBEZieHe Cy CTyIOUje y Be3H Ca M10jaBOM HOBHUX MHUOJAEreHEPaTUBHUX [TPOMEHA
(,ApBeHacTe rpyau”; ,0ema ucnpyraHoct”). [Iporeomcka TEXHOIOTHja y HAYLH O
XpaHu MoXxe fa aedUHHIIE LeJOKyNaH U JeTabaH OMOXEMHjCKH CacTaB
HaMHUpHHULA U BUX0Be MoauduKanuvje u3a3Bane ogpehenum dakropuma. Paca je
BaKaH (pakTop y ogpehuBamy KBaJlIUTETa MECa U 3aTO IUTO Ce ofpeheHe reHercke
JIMHYUje CMaTpajy ba chanajy y KaTeropuje BULIEr KBaJUTETAa U IpPOAajy Ce
NOoTpollayMma IO BHULUIMM LieHamMa. Ha oBaj HauMH ce [o0Ja3u O JIaXHOT
IeKiaapucama TakBOI Meca, Te je OWIO HeONMXOJHO HAampaBUTH TeCTOBE KOju he
CMambHUTH OBaKaB BUJ 0OMaHe oTpolaya. MHOra UCTpaKuBamba METabOIOMHUKE CY
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NpUMEKBEHA 32 UCTPA)KMBAKE MECa y OBOM CMHCIY. 3a Opojnepe, reHeTCcKa
MoauduKalyja MoBe3aHa ca Op3uM U BEIMKUM PacToM Opojiepa, LITO pe3yaTupa
Takohe XMCTOMOWKUM U DMOXEeMHjCKUM MPOMEHaMa MULIMhHOT TKHBA KOje JOBOe
IO pasnuyuTHX BpcTa muonartdja. Cee oBe MH@OpMaUHje CYy OYUITEOHO BPIIO
KOPHCHE 3a pa3yMeBambe OCHOBHUX MOJIEKYJITAPHUX MEXaHHW3aMa KOjU Cy yKIbyUYeHHU
y OBy aDHOpPMAaHOCT U [0Ka3yjy Aa OBE TEXHHKE METabOJIOMHUKE MOTY MPYKUTH
paHe druomapkepe 3a fedUHULN]y KBATUTETA Meca Dpojiepa, mocedHOo Kao anat 3a
NOKpEeTame HAjHOBUjUX M3a30Ba Y CEJEKLUM]U KUBUHE HAMEHEHE 38 POU3BOAKY
Meca Ca KBaJMTeTHHjUM ocodMHaMa 3afoBo/baBajyhum 3a moTpolmiaue U
WUHOYCTPH]Y.

KipyuyHe peun: OpojnepH, reHeTHuKa CejeKlHja, KBaTUTET Meca, MOJIEKyJapHe
MeToze.
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GENETIC SELECTION IN POULTRY MEAT QUALITY
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Abstract

The ability to include meat quality traits in poultry breeding schemes depends on
theirlevel of heritability as well as genetic correlations with other economic traits.
Studies of commercial and experimental broiler lines show that genetics is one of
the most important determinants of meat quality traits. Over the last 15 years,
studies have been undertaken based on the use of high-throughput molecular
methodologies to gain a better understanding of the genetic basis (gene mutation
or genetic marker) and the biological processes involved in the control of meat
quality. The first high-throughput approaches were devoted to the biological
mechanisms involved in quality-related changes due to variations in postmortem
pH and glycogen store of the muscle. More recently, studies have been carried out
in connection with the appearance of new myodegenerative defects (WS, WB).
Proteomic technologies in food science are capable of defining the entire and
detailed biochemical composition of a food product and its modifications caused
by specific factors. Breed is an important factor in meat quality also because
particular genetic lines are considered endowed with higher quality and therefore
will be sold at higher prices to consumers. For this reason, fraudulent labeling
occurs and tests to reduce this fraud have recently been developed and
investigated. Many metabolomics studies have been applied to investigate meat in
this sense. For chickens, the genetic improvements related to the rapid and large
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growth of birds, result also in histological and biochemical modifications of
muscle tissues that lead to different types of myopathies. All this information is
clearly very useful for the understanding the underlying molecular mechanisms
that are involved in this abnormality, and prove that these metabolomics
techniques can provide early biomarkers for the definition of chicken quality,
especially as a tool to drive the newest challenges in the selection of poultry
destined for the production of meat with quality attributes more satisfactory for
consumers and industries.

Keywords: broilers, genetic selection, meat quality, molecular methods.
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Pedepar o no3usy

CAIOPXAJ ®OCOATHUX ATUTHBA Y [TPOU3BOANMA Ol MECA

Bupana [ehanan', Munujana Fonuh', Jenena Anuunh', Pagosan Jedrenuh'

1JY Betepunapcku nactutyte Penydnuke Cprcke "IIp Baco Byroszan“bama Jlyka,
78000 bamallyka, bocHa 1 XepuerosuHna
* KopecnogernTHu aytop: bumana ITehanau; e-mail: biljana.pecanac@virs-vb.com

Kparaxk cagpixaj

docaru 1 nonudocdaru cy Hajuemrhe xopuurheHu GyHKIUOHAIHHU afIUTHUBU Yy
npexpambdenoj uupyctpuju. ®ocharn vmajy BumecTtpyke (GyHKLUOHAIHE
cnocobHocTH. YrioTpeda docdaTta y MECHO] MHAYCTPHUjU NIOT 030WBHUM je Hal30pOM
30or cse Beher nMHTepecoBawa 3a 3[paBHjy XpaHy U IOBe3MBawka CUHTETHUYKUX
(ocdata of cTpaHe moTpoIIaya ca 34PaBCTBEHUM PH3UKOM.

[Ipema IIpaBUIHUKY O mpexpamdeHWM afUTHUBHMA, MAKCUMAlTHO [O3BOJ/bEHA
konuurHa docdopHe kucenuHe u docdara (E 338 - E 452), koju ce y mecHe
MTPOU3BOJIE MOTY JOJATH MOjeJUHAYHO WIN Y KOMOUHAUUjH (M3paxeHa je kao P205) je
5g/kg.

Honatu docdatu ce yTBphyjy pauyHCcku npema MaTtemMatnukoj gopmynu Codex
Alimentarius (Codex Stan 89-1981).

LIwp oBOI MCTpa)kvBama je ha Ce y y30pLUMa paslIuuyUTHUX IIPOM3BOJUMA O Meca,
Y30pKOBaHU TOKOM CiTy’kOeHe KOHTpoJsie xpaHe y Pemybnuuu Cprickoj, ogpese nogatu
¢ocdaty 1 yTBpAU yCariaalleHOCT Ca 3aXTjeBUMa PEryJIaTUBE.

Y nepuony op janyapa 2015. o janyapa 2019. ronuHe aHaau3UpaHo je yKymnHo 650
y30paka Mpou3Boda Ol Meca, o uera cy 44 ¢uHo ycuTweHe DapeHe kobacuue, 81
rpydo ycutmeHne nonyrpajHe kobacuue, 81 TpajHe kodacuue, 203 KOH3EpBE O
YCUTHEHOT Meca, 225 namrTeTe ¥ 16 JUMIbEHUX IPOU3BOJA.

Hajsuwma mnpocjeyHa BpUjeqHOCT cagprkaja momatux gocdara yTBpheHa je Kop
IUMJbeHUX npousBoa (2,34%0,81 g/kg), a HewITo HIXKe KOZ PHUHO yCUTHEHE DapeHe
kobacuue (1,92+0,68 g/kg) u xousepse on ycutwenor meca (1,47+0,88 g/kg).
Hajsehu capp:xaj nonatux dpocdara yrepheH je y kpawckoj kodacuuu (3,90 g/kg).
Hajawka mpocjeuHa BpujefHOCT je Ko TpajHux kobacuua (0,10+0,03 g/kg), y kojuma
je y Hajsehem Dpojy y3opaka BpujesHoCT duiia ucnoj HMBoa kBantudukauuje ( 0,10
g/kg). Bpujennoctu canpxaja on 0,10 g/kg cy 3adusberkeHe U koj y30paka maliureTa
(0,41%0,33 g/kg), kao u Kox KOH3epBH o1 ycuTweHor meca (0,41+0,33 g/kg).

Ha ocHoBy nodujenux pesyntaTa, yTBpheHO je 1a Cy CBU Y30pLH NPOU3BOJA Off Meca
ycarjalieHy ca 3axTjeBuMa perynatue. Campxkaj nomatux gocdara HUje mpesia3uo
MEKCHMAJTHO JJ03BOJbEHY KOTHUKHY off 5 g/kg, TaKko Iia Cy y30pLM IPOU3BOJa Of Meca,
odyxBaheHH OBMM HUCIHUTHUBAMbEM, 3[PABCTBEHO WCIPaBHU Y IOIJeNy canpikaja
(ocdaTHUX afUTHUBA.

KipyuHe pujeun: AguTueM, fojatd ¢ocdaTH, MPOU3BOAU Of Meca, 3[paBCTBEHA
WCIPaBHOCT
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Abstract

Phosphates and polyphosphates are the most commonly used functional additives in
the food industry. Phosphates have multiple functional abilities. The use of
phosphates in the meat industry is under serious supervising consumer due to the
growing interest in healthier foods and the association of synthetic phosphates with
health risks. According to the Ordinance on food additives (Official Gazette of the
Republic of Srpska, No. 96/20), the maximum permitted amount of phosphorus acid
and phosphate (E 338-E 452), which can be added to meat products individually or in
combination (expressed as P205) is 5 g/kg.

The added phosphates are determined by calculation according according to a
mathematical formula Codex Alimentarius (Codex Stan 89-1981).

The aim of this research is to determine the addition of phosphates in samples of
various meat products, sampled during the official food control in the Republic of
Srpska, and to determine compliance with regulatory requirements.

In the period from January 2015 to January 2019, a total of 650 samples of meat
products were analyzed, of which 44 finely chopped boiled sausages, 81 coarsely
chopped semi-durable sausages, 81 durable sausages, 203 can of chopped meat, 225
patésand 16 smoked products.

The highest average value of added phosphate content was determined for smoked
products (2.34 £ 0.81 g/kg), and slightly lower for finely chopped boiled sausage
(1.92 + 0.68 g/kg) and can of meat slices/breakfast 1.47 + 0.88 g/kg). The highest
content of added phosphates was found in Carniolan sausage (3.90 g/kg).

The lowest average value was for durable sausages (0.10 = 0.03 g/kg), in which in
most samples the value was below the level of quantification ( 0.10 g/kg). Content
values of 0.10 g/kg were also recorded for pate samples (0.41 + 0.33 g/kg), as well as
for can of chopped meat (0.41 £0.33 g/kg).

Based on the obtained results, it was determined that all samples of meat products
comply with regulatory requirements. The content of added phosphates did not
exceed the maximum permitted amount of 5 g/kg, so that the samples of meat
products, covered by this test, are healthy in terms of the content of phosphate
additives.

Keywords: Additives, added phosphates, meat products, health safety
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IMPEIJIEQ HUTPHUTA Y ITPOU3BOJWUMA O MECA ITJTACHPAHUM
HA TPKHIITE PEITYB/IUKE CPIICKE

Bumpana [ehanan', Pagosan Jedrenuh', Jenena Aununh', Munujana Tonmuh'

1JY Betepunapcku unctutyte Penydnuke Cprcke "Ip Baco bytoszan“Bbama Jlyka,
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* KopecriogentHu aytop: bumana [Tehanau; e-mail: biljana.pecanac@virs-vb.com

Kparaxk cagpikaj

HuTputy cy aguTvBM U3 Tpylle KOH3epBaHAca U y MECHO] UHIYCTPHUjU, Kao OHO
canamype, Hajuemhe ce kopucre HaTtpujeB HUTPUT (E250) M kanujeB HUTPUT
(E249). [Topen xonzepsuwyher edexra, HATPUTH YUECTBY]Y Y GOpMHUPaky LPBEHE
0oje u crneuudUYHOTr yKyca 3a CaJlaMypeHe TpOou3BOjie, Te UHXUOUPAjy pacT U
pa3Boj HenoxebHUX DakTepuja Staphylococcus aureus Clostridium botulinum y
npousBoauma. [lopes MO3UTUBHOT yTHIIdja HUTPUTA HA KBAJIWTET M De3bjemHoCT
IIPOM3BOJA, Y MECY U MECHUM ITPOM3BOJUMA CTBApajy Cé HUTPO3aMHUHA, CII0jeBH C
KaHLIEpOTEHUM U IUTETHUM [I€jCTBOM Ha 3[paBjbe YOBjeKa.

Llwb 0BOT UCTpaXKUBamka je YTBPIUTH CaipKaj HUTPUTA U Y30pLIMMa Pa3TUuYUTHX
rpyna ¥ BpCTa MECHHUX IIPOU3BOJA, KOjU Ce CTaBbajy Ha TpxxuiuTe Pemnydnnke
Cpricke ¥ YyTBPOMTH NPOMU3BOJE C HajMawmbUM cafpskajeM. Y Mepuony of jaHyapa
2016. no maja 2018. ronuHe, CIEKTPO(POTOMETPHjCKOM METOJOM, UCIIUTHAHO je
425 y3opaka, KOju Mpema KaTeropusaluju MpUrajgajy pasaiuuuTUM rpynama u
BpCTama MECHUX IPOM3BOAA.

HajBuia npocjeuHa BpyjeqHOCT cafgpKaja HUTpUTA yTBpheHa je y rpynu kodacuua
ol Meca y komanuma (42,82+20,69 mg/kg), a mpubnwxkHe BpHjefHOCTH y HUHO
(41,42+15,22 mg/kg) u rpybo (36.43126.53 mg/kg) ycurwmeHnux kodacuua.
Hajsuire BpujenHoCTH 3adM/beXeHe Cy y POIUTHIBCKO] IOTyTpajHOj Kodacunu (105
mg/kg), napusepy (88 mg/kg) v OTUMBEHOM CBUEBCKOM Bpaty (83 mg/kg). V
IpPOU3BOAMMA M3 Ipylle TpajHUX KodDacullamMa KBAaHTU(UKOBAH je HajHUKHU
npocjedyaH cagpxaj HuTUpTa (7,69+5.19 mg/kg), a y cyuyky u MHIIAHCKO]
K0DaCHLY MPOCjeYyHN HUTPUTHU DU Cy UCof HUBOA KBaHTUUKauyje ( 2 mg/kg).
Y cyBoMecHaTUM MpoOH3BOJUMMA YTBphHeH je Behu mpocjeyaH canpikaj HUTpUTA Y
rpynu nomyrtpajuux (27,73%+ 23,83 mg/kg) om Tpajuux mpoussopa (17+13,16
mg/kg). ¥ MecHOM Hapecky/mopydyky TpocjeyaH cagpikaj HATHTA Ouo je
13,03+10,69 mg/kg, a npudnmxHa BpHUjefHOCT yTBpheHa je W y maimreTama
(15,67+10,60 mg/kg), nok je Hewuto Behu cagprkaj yrBpheH y cianunu (18,07+
12,36 mg/kg).

Ha ocHoBy nobOujeHux pesynrtara, yTBpHeHO je [a je y CBUM HUCIHUTUBAHUM
y30pLuMa cafp)kaj HUTPUTA MCIOJ MaKCHUMalHO I03BO/beHE KOJIMUYMHE KOja Cce
MOXKe NOJAaTH TOKOM IMPOU3BOJHE Te Ja Cy C acrnekTa de3djemHOCTH MPOU3BOAA,
HajIpUXBAT/BUBH]jE TPajHE KoDacHLe.

KibyuyHe pHjeun: HUTPUTH, MECHU ITPOU3BOLH, De30jeIHOCT
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OVERVIEW OF NITRITES IN MEAT PRODUCTS PLACED
ON THE MARKET OF THE REPUBLIC OF SRPSKA

Biljana Pecanac', Radovan Jeftenic', Jelena Anici¢', Milijana Goli¢'
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78000 Banja Luka, Bosnia and Herzegovina,
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Abstract

Nitrites are additives from the group of preservatives, and in the meat industry,
sodium nitrite (E250) and potassium nitrite (E249) are the most commonly used
as part of brine. In addition to the preservative effect, nitrites participate in the
formation of red color and specific taste for brined products, and inhibit the
growth and development of undesirable bacteria Staphylococcus aureus
Clostridium botulinum in the products. In addition to the positive effect of nitrite
on the quality and safety of products, nitrosamines, compounds with carcinogenic
and harmful effects on human health, are created in meat and meat products.

The aim of this research is to determine the nitrite content in samples of different
groups and types of meat products that are placed on the market of Republika
Srpska and to determine the products with the lowest share. In the period from
January 2016 to May 2018, 425 samples were examined by spectrophotometric
method, which according to the categorization belong to different groups and
types of meat products.

The highest average value of nitrite content was determined in the group of meat
sausages in pieces (42.82 + 20.69 mg/ kg), and approximate values in finely (41.42
+ 15.22 mg / kg) and coarsely chopped (36.43 + 26.53 mg / kg) sausages. The
highest values were recorded in semi-durable sausage (105 mg / kg), parizer (88
mg / kg) and smoked pork neck (83 mg/kg). In products from the group of durable
sausages, the lowest average nitrite content was quantified (7.69 = 5.19 mg / kg),
and in sudzuk and Milanese sausages the average nitrites were below the level of
quantification ( 2 mg / kg). In dried meat products, a higher average content of
nitrite was found in the group of semi - durable (27.73 £ 23.83 mg / kg) than
durable products (17 = 13.16 mg / kg). In can of chopped meat, the average nitite
content was 13.03 = 10.69 mg / kg, and an approximate value was also found in
patés (15.67 £ 10.60 mg / kg), while a slightly higher content was found in bacon
(18.07+12.36 mg/kg).

Based on the obtained results, it was determined that in all tested samples the
nitrite content is below the maximum allowable amount that can be added during
production, and that from the aspect of product safety, durable sausages are the
mostacceptable.

Keywords: nitrites, meat products, safety
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Kparak canpxaj

[TpunvKkoM KyNOBHHE CBUX BpCTa poda (mpegmera omuiTe yrnorpede, XxpaHe, pode
IIMPOKE MOTPOLIKE), NTa U NPH KOpHUIIhewy yciayra (XOTelIH, PECTOPaHH, 3aHATCKE
yCIilyre) KOpUCHULU (KYTILH, TOTPOIIAaYH) C€ O KBAJIUTETY poda U yciryra HHPOPMUITY
Ha pas/lMuMTe HauWHe (ODexiapauuje, pekJaMHM MaTepHjaj, CpencTBa jaBHOTL
uH(pOpMHCama, UCKyCTBa NpHjaTesba U MO3HAHUKA UTA.). [laHac ce y BehuHH 3eMarba
pany Ha 3aUITUTH TOTpoOIlaya, Ma Cy BUXO0BA MpaBa W 3aKOHCKH 3aiiTuheHa. IIpasa
IOTpoLIaya MITUTe Ap)KaBHE OpraHy3allyje 3a 3allTUTy [I0Tpollaya, Kao ¥ HeBlaJuHe
HenpoduTabuiHe opranusaunyje (gpymrsa). Y Penydunu Cprickoj feKkIaprcame XpaHe
je odbaBe3Ho U HajBehu meo moTpoiuaya je yrnosHar ca TuM. O ToMe TOBOPH MofaTak Aa
98,1% aHkeTHpaHUX MOTpOLIaYa CMaTpa Aa XpaHa (Meco) Tpeda ja UMa JeKnapanujy.
Ha pexnapanujama Meca 3a TOTpollaye HajBakHHja MH(OpMalWja, OHO Ha ILITa
odaBe3Ho obpahajy nmaxmy, je pok Tpajama (75,8% oprosopa). Ocrane nndopmariuje
Cy Mame 3HauajHe (HyTpuuMoHa BpujegHocT 20,5% onrosopa, HAYMH MPOU3BOIHE
30,3%, 3emra nopujexna 23,4%). Jexnapalyja mpemMa MUILJbEbY BULIE Off IOJIOBUHE
aHKeTHpaHuX (56,3%) naje nHdopmanuje o KBanuteTy U desdjemHOCTH Meca Koje
Kymnyjy, IITO FOBOPU O TOME Jia MOTPOLIaYd HUCY Y MOTHYHOCTH YIIO3HATH Ca
Iekmapucanum mopanuma. OBo noTephyje unmennna na dnusy jense rpehune (32,2%)
HUje CUTYPHO Y OHO LITO je feKnapyucano, a 11,5% yonure He Bjepyje y ofaTKe KOjH Cy
nekmapucanu. [lobujeHu pe3yaTaTd MOTy Jia ce o0jacHe JIOIKUM UCKYCTBOM MOTpoLIavya
ca JeKJapUcameM U CTBapHHMM KkBaauTeToM xpaHe. MH@opmauuje xoje ymyhyjy Ha
kBanuteT/0e3djeqHOCT Meca (3emsba  MOpHUjekiaa, LHjeHa, PaACHIOI0XUBOCT
WHQOpMalldja, HAaYWUH NaKoBawa, POK Tpajaka MTH.) Cy BaXKHE, 0 YEMYy TOBOPH
YMHEHULA []a je CTENEH Clarakba aHKeTHUPaHWX Ca HaBeJeHUM HHQOpMalHjama of
44,8% (nujena) no 66,9% (pacnonoXuBocT MHGOpPMaLujama).

3a uHdopmalvje o ymakoBaHUM ITpexpamOeHUM MMPOU3BOAMMA OATOBOPaH je cydjexat
y NIOCJIOBaky Ca XpaHOM I0J YMjUM Ce Ha3UBOM, OJHOCHO ITOCJIOBHUM UMEHOM XpaHa
CTaBsba y MPOMET, a 3a MH(OpMalFje 0 HeynakoBaHOj XpaHH OJTOBOPaH je cybjexar y
MOC/I0Baky Ca XpaHOM KOjH MMaKyje XpaHy Ha MjecTy Npofaje KpajikeM NoTpoLavy.
KipyyHe peun: M3BOpHM MH(GOpMalHja, POK Tpajawa, MpousBohad, MOpHjeKIo,
OLTOBOPHOCT.

3axBanHuLA: Paj je mogpaH cpefcTBUMa MUHHCTAPCTBA MPOCBETE, HAYKE U TEXHOJIOLIKOT Pa3Boja
Penydnuxe Cpduje (Yrosop 6poj451-03-9/2021-14/200143).
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Abstract

When purchasing different types of goods (items of general use, food, consumer
goods) or using services (hotels, restaurants, craft services), users (customers,
consumers) get information about the quality of goods and services from various
sources (labels, advertising material, media, friends and acquaintances
experiences, etc.). Today, most countries are working to protect consumers, so
their rights are legally protected. Consumer rights are protected by state
consumer protection organizations and non-governmental non-profit
organizations (societies). In Republika Srpska, food labelling is mandatory and
most consumers are aware of it. This is evidenced by the fact that 98.1% of
surveyed consumers believe that food (meat) should have a declaration. To
consumers, the most important information on meat labels, to what they
mandatory pay attention to is the expiration date (75.8% of answers). Other
information is less significant (nutritional value 20.5%, production method
30.3%, and country of origin 23.4% of responses). According to the opinion of
more than half of the respondents (56.3%), the declaration provides information
on the quality and safety of the meat they buy, which indicates that consumers are
not fully aware of the data that are labelled. This is confirmed by the fact that close
to one third (32.2%) is not sure about what has been declared, and 11.5% do not
believe at all in the data that has been labelled. The obtained results can be
explained by the bad experience of consumers with the labels and the actual
quality of food. Information indicating the quality/safety of meat (country of
origin, price, availability of information, method of packaging, shelf life, etc.) is
important, as evidenced by the fact that the degree of agreement of respondents
with this information ranges from 44.8% (price) to 66 .9% (availability of
information).

Information on packaged food products is the responsibility of the food business
operator under whose name or brand the food is placed on the market, while
information on non-packaged food is the responsibility of the food business
operator that packages food at the point of sale to the final consumer.

Acknowledgments: This paper was supported by the Ministry of Education, Science and
Technological Development of the Republic of Serbia (Contract number 451-03-9/2021-
14/200143).
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Kparaj cagpxaj

BpojHe cTynuje ca pa3auyuTUX €BOJYTUBHUX acleKkaTa, KOju Ce OJHOCE Ha UCXPaHy
Jby[¥, TOBOPE O TOME [ja CE€ Hallla MCXpaHa 3HauajHO MPOMHjEHMIIa, KaKo M0 BPCTH
XpaHe K0jy KOpUCTHMO, TaKO ¥ TI0 KOJTUYMHM HajBa)KHUjUX CacTojaka y UCXpPaHH JbYIH,
Kao LITO Cy eCeHIWjaTHe MacHe KUCEMHe U aHTUOKCUAAHCU. [IpoMjeHe y ucxpaHu
HUCY ocTase 0e3 Noc/beAnLa 10 30PaBjbe JbYAH, ILITO je YOUEHO HAPOYUTO Y IIOC/bEJIBUX
100 ropuHa, kaja ce nosehana ydyecTaJoCT XPOHWUYHHUX He3apa3Hux OoecTu
(aTepockiepo3a, XWUIEPTEH3Wja, I0ja3HOCT, nujabeTec M OpOjHE BPCTE KaHIEDA).
JlomaTHO ce CBe BUILE NaKKkeE MOKIama U IPyTUM (bakTOpHUMa 3Ha4ajHUM 33 30PaBIbe
JpyIu (CTpec, CTWI )KUBOTA, ONTEpeheme XpaHe XEMHUjCKUM OMAaCHOCTHMA) KOjH Cy Y
WMHTEPAKLHUjU Ca TEHETCKU KOHTPOJIMCAHUM DMOXEMHjCKUM MPOLIECUMA, a KOJU CYy Uy
B€3M Ca XPOHUYHUM Oonectuma. O MeCy W 3[paBiby JbYyOU y JTUTEPATYPH IOCTOje
OpojHM, HEpHjeTKO KOHTPAaSUKTOPHH MOJAlLld, O YEMY Cy BP0 YECTO YIO3HATH U
norpowayy. OTyna HYje usHeHahemwe a Ha TuTame , [llTa MUCIIUTE KOJIMKO je 3[paBo
jectn meco“ Hajyuyectanuju oprosop je ,Ocpenmwe” (44,7%). Huje mebhytum, HU
3aHeMap’buB OpOj ofrosopa Aa je meco ,3apaBo y ucxpanu bynu” (39,3% oxnrosopa).
YuecTanocT 0;TOBOpa OHUX KOjU CMATPajy 11a je meco ,Beoma 3gpaso* je 9,7%, a camo
2% cmatpa ma meco HHje ,Humamno 3gpaBo“. be3 cTtaBa o yTHIIajy Meca Ha 30paBbe
pyou je 4,3% ucnuTaHuka. MULUbeme UCIHTaHWKA O MECY Y OBHOCY Ha 3aMjeHe 3a
Meco je Beoma BapujadwiHo. Op moHyheHux cemam ognrosopa, 4ak 27,0% mo
Y4ecTanaocTH je onrosop ,Huiira o HaBeeHor", a yuectaaoCcT OCTaIuX O4TOBOPa je Of
9,5% (,be3dennuje je*) no 22,9% (,3opasuje je*). Hemro BuUIlle of jenHe MeTHHE
onrosopa (22,3%) je ,YxycHuje je“, ogHocHo ,Jedtunyje je* (20,8%). Yuecranoct
onrosopa , JoctynHuje je* je 16,7%, a onrosopa ,Xpanmusuje je* 10,2%.

KipydHe pedn: Meco, 30paBibe JbyIH, TOTPOLIAYH, 3aMEHE 338 MECO.

3axnanmma: Panje TIOOpXKaH CpenCcTBUMa MI/IHI/ICTapCTBa MPOCBETE, HAYKE U TEXHOJIOIIKOT pasBoja
Pemnrydnuke Cpduje (Yrosop 6poj451-03-9/2021-14/200143).
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Abstract

Numerous studies from various evolutionary aspects, related to human nutrition,
point that our diet has changed significantly, both in terms of the type of food we use
and the amount of the most important ingredients in human nutrition, such as
essential fatty acids and antioxidants. Changes in diet have not been without
consequences for human health, which has been observed especially in the last 100
years when the incidence of chronic non-communicable diseases (atherosclerosis,
hypertension, obesity, diabetes and many types of cancer) has increased. In addition,
more and more attention is paid to other factors important for human health (stress,
lifestyle, food load with chemical hazards) that interact with genetically controlled
biochemical processes, and which are also related to chronic diseases. There are
numerous, often contradictory data on meat and human health in the literature,
about which consumers are often aware. Therefore, it is not surprising that the most
common answer to the question "How healthy do you think it is to eat meat" is
"Medium" (44.7%). However, the number of answers that meat is "Healthy in human
nutrition" is not negligible (39.3% of answers). The frequency of responses of those
who think that meat is "Very healthy" is 9.7%, and only 2% think that meat is not
"Not at all healthy". 4.3% of respondents have no opinion on the impact of meat on
human health. Respondents' opinion concerning meat substitutes is very variable. Of
the seven answers offered, as much as 27.0% by frequency is the answer "None of the
above", and the frequency of other answers is from 9.5% ("Itis safer") to 22.9% ("Ttis
healthier"). Slightly more than one-fifth of the answers (22.3%) was "It is tastier", ie
"It is cheaper" (20.8%). The frequency of answers "It is more accessible" is 16.7%,
and the answer "Itis more nutritious" is 10.2%.

Keywords: meat, human health, consumers, meat substitutes.
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Kparak cagpixaj

H3odaBonu, Mehy KojuMa je jenaH o 3HaUajHUjUX alJIMKOH FEHUCTEUH, Cy rpyna
(uTojenumena NPUMapHO 3aCTYIJbEHUX Y JIETYMUHO3aMa 3a Koje je MoKa3aHo Ja
OCTBapyjy aHabonuuky edekar Ha MeTabosin3aM U J1a yTUUy Ha HeypPOeHIOKPUHHU
CUCTEM (KUBOTHHA, JOK HAa HUBOY [UIeCTUBHOI TpaKTa OCTBAapYjy
aHTUMH(IaMaTOPHE U HUMYHOMOJY/IaTOpCcKe edeKTe U Mewbajy MUKPOOHUOTY LipeBa
KuBHMHE. LIu/b 0BOr uCTpakuBawa OHMO je Ja ce UCIHTa 3aBUCHOCT u3Mely
npousBogHux pesynarara Cobb 500 Opojnepa (n=360) xpaweHux pactyhum
KonmnurHaMma renrucrerta (200-800 mr/kr) Tokom 3aBpiuHe ¢ase ToBa (21.-42. naH)
U XUCTOMOP(POMETPHUjCKUX MapamMeTapa AyON4eHyMa, jejyHyMa U HIeyMa.
YTBpheHa je cnaba nuHeapHa 3aBUCHOCT TeJIE€CHE Mace M YKyIHOI IpHpacTa 3a
MepUOoZ 3aBPLIHOT TOBA M BUCHHE peculla fyoneHyma U jejyayma (r=0,178, r=0,164
u r=0,192, r=0,170; P<0,05, pojedinacno). OBa nBa mapameTpa Cy Ouna y
MO3UTHUBHOj KOPETALMOHO]j 3aBUCHOCTH U Ca JYOMHOM KPUNTH Y jejyHYMY U UeymMy
(r=0,206, r=180 u r=0,233, r=0,196; P<0,05, pojedinacno). [To3uTuBHa ymepeHa
70 jaka KopejlalMOHa 3aBUCHOCT yTBpheHa je u3mel)y ykynHe KOH3ymauuje H
BUCHHE pecHlla IyoJeHyma, jejyHyma u uneyma (r y omcery ox 0,584 mo 0,755;
P<0,05), nok je yMepeHa IMHEapHa 3aBUCHOCT Ouiia usmehy ykynHe KOH3yMmauuje u
IIUPUHE peculla y OyOoNeHyMy W jejyHyMy, U OyOWUHe KPHUITH y IYyONEeHYMY
(mpoceuno r=0,45; P<0,05). KouBepsuja xpaHe Opojnepa Ouna je y 3HaudajHO]
yMepeHOj KopealiuoHOj 3aBUCHOCTH Ca IIMPUHOM PecHIla CBa TPH CErMeHTa LipeBa
(r=0,655, r=0,559 u r=0,491), BUCUHOM pecHula jejynyma u uneyma (r=0,640 u
r=0,679), 1 ojHOCOM BHCHHA pecHla/nyduHa Kpunty y jejynymy (r=0,465), nok
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jaka MO3UTHBHA M YMepeHa HeraTMBHA KOpejallMOHa 3aBUCHOCT je yTBpheHa ca
IyOMHOM KpUNTH IOyoAeHyMma U jejyHyma (r=0,773 u r=-0,487; P<0,05).
MexaHr3aM KOjUM reHUCTEeNH Meba MOP(OIOTHjy TUTeCTUBHOT TPaKTa IPUIIUCYje
Cé aHTUOKCUJATUBHOM e(eKTy U UHXUOWpamwy pasBHja aloNTOTUYKUX Mpoleca y
henvjama enuTena 1peBa, ka0 U Mewawy CacTaBa MUKPOOHOTe (CMamweH Opoj
NaTOTeHUX DaKTepHja), Tako ha Ce YOYeHHW MO3UTHBHU edeKaT reHUCTerMHa Ha
IIPOM3BOJHE pe3ysTaTe MOXe JOBECTH y Be3y ca MOP(OIOUIKMM NMPOMEHama, y
CMHCITy BULIUX U LIUPUX PeCULia IyOfeHyMa U jejyHyMa.

Kipyune peun: bpojnepu, 3aBpiuHy TOB, M30()1aBOHU, MPOU3BOAHE IepdopMaHce,
MOp(oJ0ryja TaHKOT peBa

3axBanHHIA: Pan je monp)xaH cpenctBuMa MUHHMCTApCTBaA TPOCBETE, HAyKe M TEXHOJIOIKOT Pa3Boja
Penydnuke Cpduje (Yrosop 6poj451-03-9/2021-14/200143).
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Abstract

Isoflavones, with aglycone genistein as one of the most important, are a group of
phytocompounds primarily present in legumes that have been shown to have an
anabolic effect on metabolism and that affect the neuroendocrine system of
animals, while in the digestive tract they induce anti-inflammatory and
immunomodulatory effects, and modificate intestine microbiota in poultry. The
aim of this study was to examine the correlation between the production results of
Cobb 500 broilers (n=360) fed with increasing amounts of genistein (200-800
mg/kg) during the final fattening phase (days 21-42) and histomorphometric
parameters in the duodenum, jejunum and ileum. Weak linear correlation
between body weight and total weight gain during the final fattening period and
villi height in duodenum and jejunum was found (r=0.178, r=0.164 and r=0.192,
r=0.170; P<0.05, respectively). These two parameters were also positively
correlated with crypt depth in the jejunum and ileum (r=0.206, r=180 and
r=0.233, r=0.196; P<0.05, respectively). Positive moderate to strong correlation
was found between total feed consumption and villi height in duodenum, jejunum
and ileum (r in the range from 0.584 to 0.755; P<0.05), while moderate linear
correlation was between total feed consumption and villi width in duodenum and
jejunum (r=0.413, r=0.451; P<0.05), and crypt depths in the duodenum (average
r=0.45; P<0.05). Feed conversion was significantly correlated with the villi width
in all three segments of the intestine (r=0.655, r=0.559 and r=0.491), with the villi
height in the jejunum and ileum (r=0.640 and r=0.679), and with the villi

115



26. TOOUIIHE CABJETOBAKE JOKTOPA BETEPUHAPCKE MEIUITMHE PEINYBJIMKE CPIICKE (FOCHA U XEPLIETOBHUHA) - 2021
26t Annual Counselling of Doctors of Veterinary Medicine of Republic of Srpska (Bosnia and Hercegovina) - 2021

height/crypt depth ratio in the jejunum (r=0.465), while a strong positive and
moderate negative correlation was found in relation with the crypt depth in the
duodenum and jejunum (r=0.773 and r=-0.487; P<0.05). The mechanism by
which genistein changes the morphology of the digestive tract is attributed to the
antioxidant effect and inhibition of the apoptotic processes in intestinal epithelial
cells, as well as changes in the composition of the microbiota (reduced number of
pathogenic bacteria), so the observed positive effect of genistein on production
results could be related to the morphometric changes, in terms of the higher and
wider villi in the duodenum and jejunum.

Key words: Broilers, final fattening, isoflavones, production performance, small
intestine morphology

Acknowledgments: The study was supported by the Ministry of Education, Science and
Technological Development of the Republic of Serbia (Contract numbers 451-03-9/2021-
14/200143).
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Kparak cagpixaj

3anoBospCTBO (caTUcdakuuja) KyIJbeHOM XPaHOM je MPeAyc/lioB MOHOBHE
KyTIOBHHE UCTE XpaHe. 3a I0Tpollaya je CTULlambe IOBEpena 0 U3Dopy XpaHe Beoma
3HAYajHO U OHO My OCUTYpaBa PU3HUK OfI He3aJ0BO/bCTBA. TO je y MPOU3BOIHU Meca
3HauajHa uHGOpMaNMja U 3a NPOM3BOhava KOjU ra ycmepana Jia OOpXKHU JKe/beH!
KBaJIUTET Meca WIH [ja ra 4ak U yHarpujenu. YeTHpU Cy OCHOBHE IeTEpMHUHAHTe
KOjeé yTU4Yy Ha 3aJ0BOJbCTBO (caTucdakuujy) moTpouiava: yKycC, XpaH/bUBa
BPEIHOCT, HAYMH Mpunpeme (ke/beHU HAauuH) U LeHa. Pasyme ce na MMa Apyrux
IeTePMHUHAHTH (E€TUYKUX, TpeTepaHa Opura 3a 3apasmbe WTH.). KoHauaH cyn o
KYTI/beHOM CBEXEM MeCy MOTpOollay JOHOCH TeK [T0CJIe KOH3yMUpamwa, a Taj CyA je
BPJIO Y€CTO Xe[OHCKH, IakJie 3aCHOBaH Ha 3aJ0BOJ/bCTBY M OHO he ra, ako je uCKyCTBO
IIO3UTHBHO, BPATUTH [IOHOBO fa KYIH Taj IIPOU3BOJA. 3JHAUEHE NODPOT KBalUTETa
Meca Npema IfnojauumMa M3 aHKeTe BE3yje Ce IPEBACXONHO 3a 3[paBibe, ILITO
nogpasyMujeBa a Meco He CaipkU XeMHjcke, duonomke U GU3nIKe OMacHOCTH
Kkoje du morne ga yrpose 3gpasibe. OTyna 3a ,,00CYyCTBO OMACHOCTH® Y MeCy je U
72,5% oprosopa. CBY OCTa/I¥ IapaMeTpH 3Hauema 100por KBaJIUTEeTa Meca Cy Mambe
BXHU U UMajy cndjenehu omanajyhu HU3: crospauime kapakrepuctuke (34,5%
OJITOBOPA) > XPaH/bHMBA BPHjeMHOCT > Majia KOJWYMHA MacTH > uujeHa (9,5%
0JITOBOPA). 3a MOTpoLIaye Cy CEH30pHE 0CODMHE Meca BeoOMa BaXKHe, jep ce OHU Ha
OCHOBY BUX Hajuewrhe onpehespyjy 3a kynosuny. OTyza je pasyM/bHBO IITO Y IPEKO
70% oprosopa doja (70,9%), cBjexxuna (76,5%) u mupwuc (79,8%) cy napameTpu
KOjU CIIy’ke MOTpollayy 3a pacrno3HaBame KBanurera meca. Of faneko Mamer

117



26. TOOUIIHE CABJETOBAKE JOKTOPA BETEPUHAPCKE MEIUITMHE PEINYBJIMKE CPIICKE (FOCHA U XEPLIETOBHUHA) - 2021
26t Annual Counselling of Doctors of Veterinary Medicine of Republic of Srpska (Bosnia and Hercegovina) - 2021

3Hayaja 3a pasMKOBalbe KBAaJIUTETa Meca Cy CEH30pHe OCOduHe Be3aHe 3a
TPOKETOCT MAaCHUM TKMBOM (MPaMOPUPAHOCT) U COYHOCT (oaroBopH ,,Crnaskem ce”
42,0% 1 49,0%, nojesuHAYHO).

KipyuHe peum: 3npasbe, De30eJHOCT, XpaH/bUBA BPEOHOCT, CEH30PHE OCODHHE.

3axBanHHNa: Paj je mogpikaH cpefcTBUMa MUHKCTApCTBA MPOCBETE, HAYKe U TEXHOJIOLIKOT Pa3Boja
Penydnuke Cpduje (Yrosop 6poj451-03-9/2021-14/200143).
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Abstract

Achieving confidence in the choice of food is very important for the consumer and
it provides a guarantee for satisfaction. Thisis important information for the meat
producer who directs it to maintain the desired quality of meat or even to improve
it. Four basic determinants affect consumer satisfaction: taste, nutritional value,
method of preparation (preferred method) and price. It is understood that there
are other determinants (ethical, excessive health care, etc.). The final judgment
about the purchased fresh meat is made by the consumer only after consumption,
and that judgment is very often hedonic, ie based on satisfaction, and it will, if the
experience is positive, return him to buy the product. According to the data from
the survey, the importance of good meat quality is primarily related to health,
which means that meat must not contain chemical, biological and physical
hazards that could endanger health. Hence, 72.5% of the answers were the
"absence of danger" in the meat. All other parameters related to good meat quality
were less important and have the following descending order: external
characteristics (34.5% of responses)> nutritional value> low fat> price (9.5% of
responses). For consumers, the sensory properties of meat are very important,
because they usually decide to buy based on them. Hence, it is understandable
that in over 70% of responses, color (70.9%), freshness (76.5%) and odor (79.8%)
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are parameters that help the consumer to recognize the quality of meat. Of far less
importance for distinguishing meat quality are sensory properties related to
distribution of adipose tissue (marbling) and juiciness (answers "I agree" 42.0%
and 49.0%, respectively).

Keywords: health, safety, nutritional value, sensory properties.

Acknowledgments: This paper was supported by the Ministry of Education, Science and
Technological Development of the Republic of Serbia (Contract number 451-03-9/2021-
14/200143).
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Kparak cagpixaj

[Topen nMYHOT UCKYCTBA U 3Haka MOTPOIIAYH CE O KBAIUTETY Meca UH(MOPMHULLY U3
OPYTUX U3BOPA. Y 0BOj CTYAUjH yUECTAJIOCT OITOBOPA aHKETUPAHUX O Be3u usmehy
pacno3HaBamwa 6e3djeIHOCTH Meca U To3HaTOoT ofrajusaya je 55,1%, mro je Behe og
octanux nonyhennx oxrosopa (,Heyrpanan cam“ u ,He cmaxem ce”, 33,1% u
11,8%, mojenvHayHO). Y4eCTaaoCT c1arama ca OroBOpOM Ja ce desdjeqHoct meca
pacrnosHaje y OfHOCYy Ha MjecTo mpopaje je 59,5%, neyrpanan craB uma 29,6%
aHketupanux, a 10,9% ce He ciaxke ca HaBeJIeHOM KOHCTaTalujom. IToTpouaun
cMaTpajy na ce des3djemHOCT Meca pacno3Haje U 1o 03HALM OPTaHCKe MPOU3BOIHE.
Cnarame ca OBUM OATOBOPOM 3aCTyTI/beHO je ca 49,4% onrosopa, HeyTpasiaH CTaB
uMma 39,3% wucnurtanuka, a 11,3% HHje carmacHO ca OBOM KOHCTATalMjOM.
Yuecranoct ogrosopa ,,Cnaxem ce” (56,7%) je Beha y ofHOCy Ha HEyTpasiaH CTas,
ojHOCHO ogprosopa ,He cnaxem ce* (32,3%) ca KOHCTaTauujoM O Be3u U3Mely
pacno3HaBamwa De30jefHOCTH Meca M U3BOPY MH(OpMaLHja 0 Mecy.

Ha nurtame o0 BepoBawy HHGOpPMalLMjama O KBAJIUTETY JOOUjeHUX Off CHabpjeBaya-
mecapa oarosop ,,Cnaxxem ce* nodujeH je ox 53,5% ucnuranuka. JJaneko je Mmamwe
oHux (37,2%) xoju MMajy nosjepewma y Ipopasla y cynepmapkery. IlomoBuHa
ucnutanuka (50,2%) uma nosjepewe y uHGopmauuje fodujeHe ox pohaxa, 41,6%
o no3HaHUWKa, 41,4% op casjera kKynuHapa. Heyrpanas cras o uH(pOpMauujama
nodujeHux opn cHabpjeBaya-mecapa uma 37,0% wucnTaHUKa, OOOMjEHUX OFf
npopaBua y cynepmapkery 41,4% ucnuranuka, on pohaka 29,9%, mosHaHuKa
38,6% u caBjeta KynnHapa 42,1%. Ogrosop ,He ciiaxkem ce” KOju ce 0THOCH Ha BE3y

121



26. TOOUIIHE CABJETOBAKE JOKTOPA BETEPUHAPCKE MEIUITMHE PEINYBJIMKE CPIICKE (FOCHA U XEPLIETOBHUHA) - 2021
26t Annual Counselling of Doctors of Veterinary Medicine of Republic of Srpska (Bosnia and Hercegovina) - 2021

usmehy nopujexna vH@oOpMaUyja U NoBjepewa y Te UHPOpMalUje HajMawe je
ydecTao kajia ce pagu o cHadajeBauy-mecapy (9,5%), a HajBulle Kafga ce pagy o
npopasly y cynepmapkety (21,4% oparosopa), IITO 3HAa4H Jja NOTPOLIAYM BHILE
Bjepyjy cHaDjeBauy-mecapy, Hero mpojiaBlly y CyliepMapKeTy.

[Tpema yuecramoctu ofrosopa ,He ciaxem ce“ moTpomayu UMajy HajMame
nosjepewa y nHopmManmje koje ce ogHoce Ha Oe3DjemHOCT/KBaNIUTET Meca Koje
nodujajy us pexnama (50,2% ucnuranvka), a 3aTUM U3 HOBUHCKUX WiaHaka (47,8%
ycnuTanuka). Tlotpowaun Hajeuiie Bjepyjy uHdopmainuvjama o desdjenHoctu /
KBJIUTETy Meca NOOWjeHUX Of sbekapa/HyTpuuuonucte (53,1%), a Hajueurhe
HeyTpaJlaH OJHOC MMajy npeMa uH@opManujama HOOHjeHUM Of yOpYyKema 3a
3amTUTy notpoirayda (41,9%).

Kibyune peum: besdjepHocTt mMeca, mHopmauuje, Mjecto HadaBKe, CperncTBa
uHdopMHCawma, HyTPULIMOHA BpESHOCT

3axBanHuna: Paj je mogpikaH cpefcTBUMa MUHHCTAPCTBA MPOCBETE, HAYKE U TEXHOJIOLIKOT Pa3Boja
Penydnuxe Cpduje (Yrosop 06poj451-03-9/2021-14/200143).
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KNOWN/UNKNOWN: THE INFLUENCE OF TRUST IN THE CHOICE
AND ATTITUDES TOWARDS MEAT SAFETY AND QUALITY

Milica Glisi¢™, Slaven Grbi¢’, Mirjana Lovrenovi¢’, Branislav Balti¢',
Antonija Raj¢i¢’, Jelena Janji¢°’, Marija Boskovi¢ Cabrol’

1 Dr Milica GliSi¢, research assistant, Department of Food Hygiene and Technology,
Faculty of Veterinary Medicine, University of Belgrade, Serbia
2 Dr Slaven Grbi¢, Faculty of Health Sciences, Pan-European University “Apeiron”,
Banja Luka, Republika Srpska
3 Dr Mirjana Lovrenovi¢, Republic Market Inspection, Banja Luka, Republika Srpska
4 Dr Branislav Balti¢, research associate, Institute of Meat Hygiene and Technology, Belgrade, Serbia
5 DVM, Antonija Raj¢i¢, research trainee, Department of Food Hygiene and Technology,
Faculty of Veterinary Medicine, University of Belgrade, Serbia
6 Dr Jelena Janji¢, senior research associate, Department of Food Hygiene and Technology,
Faculty of Veterinary Medicine, University of Belgrade, Serbia
7 Dr Marija Boskovi¢ Cabrol, senior research associate, Department of Food Hygiene and Technology,
Faculty of Veterinary Medicine, University of Belgrade, Serbia
* Corresponding author: Milica GliSi¢; e-mail: glisic. mica@gmail.com

Abstract

In addition to personal experience and knowledge, consumers get information
about the quality of meat from other sources. In this study, the frequency of
respondents' answers about the relationship between meat safety and a known
breeder is 55.1%, which is higher than the other offered answers ("I am neutral"
and "I do not agree", 33.1% and 11.8%, respectively). The frequency of agreeing
with the answer that the safety of meat is recognizable in relation to the place of
sale is 59.5%, 29.6% of respondents have a neutral attitude, and 10.9% do not
agree with this statement. Consumers believe that the safety of meat is also
recognized by the label of organic production. Agreeing with this answer is
represented by 49.4% of answers, 39.3% of respondents have a neutral attitude,
and 11.3% do not agree with this statement. The frequency of the answer "I agree"
(56.7%) is higher compared to the neutral attitude and the answer "I do not agree"
(32.3%) with the statement about the connection between recognizing the safety
of meat and the source of information about meat.

When asked about the belief in quality information obtained from suppliers-
butchers, the answer "I agree" was received from 53.5% of respondents. There are
fewer of those (37.2%) who have confidence in the seller in the supermarket. Half
of the respondents (50.2%) have confidence in the information obtained from
relatives, 41.6% from acquaintances, and 41.4% from culinary advice. Neutral
attitude about the information obtained from suppliers-butchers has 37.0% of
respondents, obtained from the seller in the supermarket 41.4%, from relatives
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29.9%, acquaintances 38.6% and from culinary advice 42.1% of respondents. The
answer "I do not agree" regarding the connection between the source of
information and trust in that information is the least frequent when it comes to
the supplier-butcher (9.5%), and the most when it comes to the seller in the
supermarket (21.4%), which means that consumers trust the butcher-supplier
more than the supermarket seller.

According to the frequency of the answer "I do not agree", consumers have the
least trust in the information related to the safety/quality of meat that they
receive from advertisements (50.2% of respondents), and then from newspaper
articles (47.8% of respondents). Consumers mostly trust the information on meat
safety/quality obtained from doctors/nutritionists (53.1%) and most often have a
neutral attitude towards information obtained from consumer protection
associations (41.9%).

Key words: Meat safety, information, place of procurement, means of
information, nutritive value

Acknowledgments: This paper was supported by the Ministry of Education, Science and
Technological Development of the Republic of Serbia (Contract number 451-03-9/2021-
14/200143).
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Kparak cagpixaj

CmameHa penpoiyKkTHBHa e(HUKaCHOCT KpaBa Mpencrasba cBe Behu mpodinem y
MOZIEPHO]j rOBefapCkoj MPOU3BOAKH, IOCEOHO Kafa Cy y NuTamy (papMe My3HUX
KkpaBa. [IpomyxeHo Tpajame cepBUC mepuopa U MehyrenundeHor uHTepBana,
3ajeqHo ca ckpahemweM nepuoja exclyioaTanuje Kpasa, JOBOJE y NMUTAwe OArOj
DIOBOJBHOT Opoja jyHWLa 3a PEMOHT CTaja, MpollUpeme DPOjHOT cTama KpaBa Ha
apmama, Te eKOHOMCKe pe3ysTaTe nocaoBawa GapMu. JegaH off BaXKHUX y3poKa
CMareHe PenpoayKTUBHE e(pUKkaCHOCTH KpaBa Ha hapMama je ¥ yyecTasa mojasa
CE, koja ce MmaHudecTyje Kpo3 CTBapame HElnoBO/bHE CpefuHe 3a jajue hemnuje,
crepMaTo3ouie U paHe eMOpPHOHEe Yy MOJHUM OpraHMMa KpaBe, OTeXaHO
yCIIOCTaB/bakbe TpaBUAUTETA U MoBehaHy ydecTasoCcT paHOT eMOpPHOHANHOT
mopranuteta. C 0d3upom ga kog CE u3ocTaje nojaBa KITMHUYKUX CUMIITOMA, ITpen
CTpyuYlaKe ¥ HayuyHHKe MOCTaBsba C€ 3afiaTak MpaBOBPeMeHe IWjarHOCTHUKEe OBOT
CTama U Kpeupamwa MPOTOKOIa 3a HBeroBo MpeBaswiaxeme. UcKycTBa U3 mpakce U
NMUTEepaTypHU nojauu ykasyjy na ce CE mory ycmjemrHo uaeHTH(UKOBATH Ha
OCHOBY aHa/IM3€ IIUTOJIOIIKOT CTaTyca eHJOMETPHUjyMa U BU3YETHUM Iperieiom
eCTpaJiHe CIy3W KpaBa MPUWIKMKOM BjelITaYKOT OCjeMemaBamwa (B.0.). LluTonomku
CTaTyC €EHAOMETPHUjyMa MOXKE yKa3aTH Ha nocrojare CE ykonuko ce y pasmasuma
ca [TOBPLIMHE €HOOMETPHUjyMa, y3eTuM Cytotape TEXHUKOM, yCTaHOBH nosehaHo
IPUCYCTBO MOMUMOPGOHYK/IeapHUX rpaHynouuta. Ca gpyre cTpaHe, BU3yelaHa
aHaqv3a KBaJIUTETa ecTpajiHe ciay3u (0oja, yucrtoha, KonWuMHA, 3amyheHOCT,
npuMjece THOja U IPYrux cekperta), y3ere Metricheck® uHcTpymeHTOoM, Takohe
MoOyke DUTH Noy3[jaH UHAUKATOp noctojama CE, kao mpenpeke 3a yCrnocTaB/bake U
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oIp:kaBame rpasuaurerta. CTora je IHsb OBOI paja fja Ce fa KpaTak Iperies y3poka,
cuMmitoma v metoza aujarsoctuke CE kpasa, ca akueHToM Ha Cytotape TEXHUKY U
BU3yE€JIHY aHaJMU3y KBAJIUTETa €CTPAjHE CJIy3H, U HBUXOBY I[OBE3aHOCT Ca
ychjemHouhy ycrocrassbatba rpaBUAUTeTa KpaBa HAKOH B.O.

KbyuyHe pHjeuH: CynkJIMHUYKH eHpomeTputuc, Cytotape, Metricheck®,
IOUjarHOCTHKA, [PaBUOUTET

3axBannuna: A. Illenepny u3 kommnanuje Simcro DATAMARS, Hosu 3enaHf, Ha NOKIOHEHOM
Metricheck-y ca pujeunma:“ja YBpCTO BjepyjeM y UCTpa’kHBatbe U pa3soj.”

*OBaj paf OjeIuMUYHO je UHaHCHpaH CpeiCTBUMA HayYHO-UCTPAXXUBAUKOT MpojekTa "McnuTruBame
[I0BE3aHOCTH KapaKTEPUCTHKA eCTpajHe CJIy3H W pesysTaTa BjellTaykor OCjeMemaBama kpasa',
(puHaHCHpaAHOT 0]f cTpaHe MUHHUCTApPCTBa 32 HAyYHO-TEXHOJIOIIKU Pa3B0j, BUCOKO 0dpa3oBame U
nHbOpMalKOoHO ApyIITBO Penydnuke Cpricke.
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Abstract

Reduced reproductive efficiency of cows is an increasing problem in modern
cattle production, especially when it comes to dairy farms. The extended duration
of the service period and the calving interval, together with the shortening of the
period of exploitation of cows, jeopardize the rearing of a sufficient number of
heifers for herd replacement rate, expansion of the number of cows on farms, and
economic results of farm operations. One of the important causes of reduced
reproductive efficiency of cows on farms is the frequent occurrence of SE, which
is manifested through the creation of an unfavorable environment for egg cells,
sperm and early embryos in cow genitals, difficult establishment of pregnancy
and increased frequency of early embryonic mortality. Since the appearance of
clinical symptoms is absent in SE, experts and scientists are faced with the task of
timely diagnosis of this condition and creation of a protocols for overcoming it.
Experiences from practice and literature data indicate that SE can be successfully
identified based on the analysis of the cytological status of the endometrium and
visual examination of the estrous mucus of cows during artificial insemination
(ad.).

The cytological status of the endometrium may indicate the existence of SE if an
increased presence of polymorphonuclear granulocytes is found in endometrial
smears taken with the Cytotape technique. On the other hand, visual analysis of
the quality of estrous mucus (color, purity, quantity, turbidity, impurities of pus
and other secretions), taken with the Metricheck® instrument, can also be a
reliable indicator of SE existence, as barrier to establish and maintain pregnancy.
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Therefore, the aim of this paperis to give a brief overview of the causes, symptoms
and diagnostic methods of SE in cows, with emphasis on Cytotape technique and
visual analysis of estrous mucus quality, and their relationship to the success of
establishing pregnancy in cows after A.1.

Key words: subclinical endometritis, Cytotape, Metricheck®, diagnostics,
pregnancy

Acknowledgments: To Mr. Andrew Shepherd from the company Simcro DATAMARS, New Zeland,
for giving me free of charge Metricheck® instrument with words“ I am a firm believer in research
and development..”

*This paper was partly funded by the scientific research project "Examination of the relationship
between the characteristics of estrous mucus and the results of artificial insemination of cows",
funded by the Ministry of Scientific and Technological Development, Higher Education and
Information Society of Republic of Srpska.
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Kratak sadrzaj

Uzgoj mlijecnih goveda se ve¢ nekoliko decenija suocava sa hroni¢nim problemom
pada reproduktivnih performansi. U 2005. godini broj goveda Sirom svijeta je
iznosio oko 1.370.000.000 grla, dok je u 2015. godini taj broj pao ispod milijarde, a
u 2021. godini pokazuje blag oporavak sa 1.000. 970 grla. Ovo govori o vaznosti
primjene razlic¢itih reproduktivnih protokola u cilju povec¢anja brojnosti
proizvodnih jedinki. Tip podloge na kojoj Zivotinje borave, kao i same prostirke,
pokazuje bitan uticaj na brojne fizioloSke funkcije kao Sto je uzimanje hrane,
prezivanje, mljecnost, ali i nivoe spolnih hormona. Tip podloge i prostirke koji
izaziva hronicni bol i stres, dovodi do poremecaja fizioloskih i reproduktivnih
procesa, jer stres ima direktne negativne posljedice na brojne celijske funkcije. U
istrazivanje je bilo uklju¢eno ukupno 66 mlije¢nih krava, 50 krava HolStajn-
Frizijske pasmine uzgojenih na PD Butmiri 16 Simentalske pasmine uzgojenih na
privatnoj mini farmi u Ilijjasu. Na PD Butmir krave su drzane na vezu, dok su na
mini farmi u slobodnom drzanju. Hormonalni protokoli sinhronizacije estrusa i
ovulacije su kori$teni u mjesecima Maj i Juni 2019. godine. Krave su podvrgavane
kroz dva protokola sinhronizacije estrusa i ovulacije, Ovsynch i Cosynch72. Na PD
Butmir po 25 krava je podvrgnuto Ovsynch i Cosynch?72 protokolu, a na mini farmi
je koristen samo Ovsynch. Ovsynch protokol na PD Butmir je imao uspje$nost
koncepcije od samo 12% (n=3), dok je Cosynch72 protokol dao dosta bolje
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rezultate od 36% (n=9). Na mini farmi Ovsynch je rezultirao koncepcijom od 25%
(n=4). Protokol Cosynch72, daje dosta zadovoljavajuce rezultate koncepcije kod
HolStajn-Frizijske pasmine krava u sistemu drzanju na vezu, ali ne i Ovsynch
protokol. Kod Simentalske pasmine u slobodnom drZzanju Ovsynch protokol daje
relativno prihvatljive rezultate koncepcije. Potrebno je testiranje vise razli¢itih
protokola sinhronizacije estrusa i ovulacije, ovisno o zoohigijenskim uvjetima na
farmama, kako bi se pronasao najoptimalniji protokol za odredeni tip drzanja i
uzgoja, a s posebnim osvrtom na stanje podloge i prostirke, te njihov uticaj na
vitalnost lokomotornog sistema.

Klju¢ne rijec¢i: mlijecna goveda, hormonalni protokol, podloga, prostirka,
koncepcija

Zahvalnica: Istrazivanje je sprovedeno uz finansijsku potporu Ministarstva za Nauku, Visoko
Obrazovanje I Mlade.
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Abstract

Breeding of dairy cows for the several decades faces chronical problem of decrease
in reproductive performances. In 2005. cattle number in the world was about
1.370.000.000, while in 2015. that number have dropped under billion and in
2021. there is slight raise with 1.000. 970 animals. This points the importance of
utilisation of different reproductive protocols with aim to increase number of
reproductive capable animals. Type of flooring and bedding where animals are
housed, shows signifficant effect to many physiological functions like feed
ingestion, ruminations, milk yield and levels of reproductive hormones as well.
Type of flooring and bedding which cause chronical pain and stress, lead to
disturbance of physiological and reproductive processes, because stress have
direct negative consequences to numerous cells functions. The study have
included in total 66 dairy cows, 50 Holstein-Friesian cows raised in PD Butmir and
16 Simmental cows raised in private mini farm in Ilijas. PD Butmir had tie-stall
system, while mini farm had free-stall system. Hormonal protocols of
synchronized estrus and ovulation had been used in months of May and June
2019. Cows were under two protocols for synchronization of estrus and ovulation,
Ovsynch i Cosynch72. At PD Butmir 25 cows were under Ovsynch and another 25
cows under Cosynch72 protocol, while at mini farm in Ilijja§ only Ovsynch
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protocol was used. Ovsynch protocol at PD Butmir had only 12% (n=3) of
conception, while Cosynch72 has given much better results of 36% (n=9). At mini
farm in Ilija§, Ovsynch protocol had conception of 25% (n=4). Protocol
Cosynch72, had satisfactory results in Holstein-Friesian cows with tie-stall
system, but Ovsynch did not. Simmental cows housed with free-stall system had
relatively acceptable conception after Ovsynch protocol. Testing of several
protocols for synchronized estrus and ovulation is needed, depending of
zoohigienic conditions at farms to find most optimal protocol for certain cattle
housing and with special observation to the type of flooring and bedding and their
effect to the vitality of locomotor system.

Keywords: dairy cows, hormonal protocol, flooring, bedding, conception
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Kparak cagpixaj

Kao jenHo on Hajuemhux odomemwa KOI My3HHUX KpaBa, MAaCTUTHC MpeNCTaBba U
jenaH on HajBehMX eKOHOMCKUX ryduTaka 3a MJIEYHy UHOYCTPHjy. Y3umajyhu y
003Up YMEHHULY Jla ce yoduuajeHa Tpanuja MacTUTHCA Ce 3aCHUBA IMpe CBera Ha
IpUMEHHU aHTUOUOTKa, KOHBEHLIMOHA/IHA Tepalivja OBOT 000sbea MoBehaBa pru3mK
32 HaCTaHak U LIMpeme aHTUMHUKpOOHe pesucreHuuje (AMP). U3 Tor pasnora
MoCToju moTtpeda 3a pa3BojeM MPUPOOHUX M De3delHUX Mpernapara 3a Tepamnujy
macrtutuca de3 moryhnoctu passoja AMP, nipe csera Ha Da3u eTapckux ysba. Lum
OBOT MCpa)kuBama je Do Ja ce yTBpAU MUHMMaTHA MHXUOUTOPDHA U MUHHUMAJHa
DaxTepULMHA KOHLIEHTpaUja HEKOJIUKO Pa3IMYUTHUX BPCTa €TAPCKUX Y/ba TPOTUB
Haj3HAuajHUjUX Y3pOUHUKA MacTUTHCa (Streptococcus spp. B heamoliticus, E. coli
Enterobacter sakazakii, Klebsiella oxytoca, Staphylococcus aureus, Staphylococcus
Spp. koaiynasa welatiusau, Streptococcus dysgalactiae, Streptococcus spp. u
Streptococcus uberis). Ha 0oCHOBY pe3ynTaTa UCTPaXXHUBamba, MOXe Ce 3aK/byYrTH JIa
je erapcko yibe MajkuHe pyuruie (Thymus serpyllum L.) UCTIOJBUIIO Haj3HAYAjHU)Y
AHTUMHUKPOOHY aKTMBHOCT y OJJHOCY Ha Apyra MUCIHUTHBAHA eTapcKka ysba MPOTHUB
yoOH4YajeHuX y3pOYHHUKAa MACTHUTHCA KOJ MJIEYHUX KpaBa. [lajba KIWHUYKA
UCTIUTHBaWka Cy HEONXOOHAa Kako OW ce yTBpiwia edukacHoCT, de3degHOCT U
CUTYPHOCT IPUMEHE NIpernapaTa Ha a3y eTapCKuX yiba y Tepalujy CyOKIMHUUKOL U
KJTMHUYKOT MAaCTUTHUCA, Ka0 U TIEPUOJ KapeHLle JOMUHAHTHUX aKTUBHHUX CacTojaKa
KOja Cy MPUCYTHA Y OKBUPY OBUX €TAPCKUX yIba.

KipyuHe peuH: eTapcko ybe, KpaBa, MaCTUTUC, RHTUOUOTULIH

3axsiHHDA: HcTpaxuBame je cropoBeneHo y3 monpuiky Ponpa 3a Hayky Pemydnuke Cpbuje,
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Abstract

As one of the most common diseases in dairy cows, mastitis represents also one of
the biggest economic losses for the dairy industry. Taking into account the fact
that the usual treatment of mastitis is based primarily on the use of antibiotics,
conventional therapy for this disease increases the risk of developing and
spreading antimicrobial resistance (AMR). For this reason, there is a need to
develop natural and safe preparations for the treatment of mastitis without the
possibility of developing AMR, primarily based on essential oils. The aim of this
study was to determine the minimum inhibitory and minimum bactericidal
concentration of several different types of essential oils against the most
important causes of mastitis (Streptococcus spp. B heamoliticus, E. coli, Enterobacter
sakazakii, Klebsiella oxytoca, Staphylococcus aureus, Staphylococcus spp. coagulase
negative, Staphylococcus dysgalactiae, Streptococcus spp., and Streptococcus uberis).
Based on the results of the research, it could be concluded that the essential oil of
thyme (Thymus serpyllum L.) showed the most significant antimicrobial activity in
relation to other tested essential oils against common causes of mastitis in dairy
cows. Further clinical trials are necessary to determine the efficacy, safety and
security of the use of essential oil-based preparations in the treatment of
subclinical and clinical mastitis, as well as the withdrawal period of the dominant
active ingredients present within these essential oils.

Keywords: essential oil, cow, mastitis, antibiotics
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Kparak cagpixaj

Y mocnenmux HEKOMUKO [ElleHHja apCeH W HeroBa jeinmberma CBPCTABajy ce y
BeJIMKe 3arahjiBaue OKOJIMHE W CaMUM TUM MOTEHIHja/IHe Y3POUHHUKE TPOBama
KaKo JbyIH, TaKO W KUBOTHUHA. Bolla U MJIEKO MpeACTaB/bajy jefHe Off TJIaBHUX
M3BOpa apceHa. Y 0BOM UCTPa’KUBaky OCMATPAH je YTHLaj apCeHa U3 Bojie 3a muhe
Ha KOHLEHTPAlHjy apceHa y MJeKy KpaBa, Kao W yTHLdj apCceHa Ha MapeHXUM
BUMeHa. McTpaxkuBameM je obyxBaheHo Mo gBajeceT KpaBa ca wwecT dapMu y
banary. KpaBe of1 KOjUX Cy Y3€TH y30pLIH KPBH U MJIEKA y OBOM UCTPa’KUBamy duie
Cy y no0poj KOHIWLWjU YU KIUHUYKU 3[paBe. YOUYeHa je CTAaTUCTUYKU 3HayajHa
MO3UTHBHA jaka kopenauuja (r=0.541 p=0.000) koueHTpauuje apceHa y BoOu 3a
Halajamwe KpaBa U y MIIEKY KpaBa Ha CBUM (hapmama. YITpa3ByYHHUM IIPEIIeioM
BUMEHA KpaBa yOueHe Cy NMpOMeHe y napeHxumy kop 77/120 kpasa. 3HayajaH
YTHULaj apCeHa U3 BOJE 38 Hallajamke KpaBa ¥ apCeHa y MIIEKY MOTY UMaTH HETaTUBaH
YTHILIaj Ha 3/IpaBjbe KpaBa U MOTy JIOBECTH 10 HaCTaHKA MATOJOLIKUX TPOMEHA y
BUMEHY.

KipyuHe peuu: apceH, TeUIKHA MeTall, TapeHXUM BUMEeHa, KpaBa
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Abstract

In the last couple of decades arsenic and its compounds are listed as major
environmental pollutants and therefore potential causes of poisoning both
humans and animals. Water and milk represent one of the main sources of arsenic.
In this study, the transfer of arsenic from drinking water to the blood and milk was
observed, as well as the effect of arsenic on the mammary gland and on the cows’
health. The study included 20 cows on each of the 6 farms in Banat. The cows from
which milk samples were taken in this study were in good condition and clinically
healthy. There was a statistically significant positive strong correlation ® =0.541
p=0.000) of arsenic concentration in drinking water and in cow’s milk on all
farms. Ultrasound examination showed changes in udder parenchyma in 77 out of
120 cows. Significant influence of arsenic from drinking water and the
concentration of arsenic in milk can have a negative impact on the cows’ health
and can lead to pathological changes in the udder.

Keywords: arsenic, heavy metal, udder parenchyma, cow
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Kparak cagpikaj

KonocTpyMm mnpefcTasba NMPBO XpaHHWBO KOje Tele KOH3yMHpa HaKkOH pohema.
KBanuTeTaH KOJIOCTPYM je HeonxofaH 3a (hOpMHpame NaCUBHOI MMYyHHUTETa
HOBOpOheHux Tenanu. KBajuTeT KOJIOCTpyMa 3aBUCH MPBEHCTBEHO OJf CafpXKaja
uMyHornodynuHa. Ha KkBajuTeT KOJIOCTpyMa yTH4e BULIE (pakTopa a MpoLjeHa
KBJIMTETA C€ BPLIX Ha OCHOBY HeroBux dnodusnukux ocodbuna. Liusm osor paga je
Jla UCTIUTA YTULA] TjeJieCHE KOHAULHMje KOJ KpaBa Ha OYeTKY TPaH3UTHOT Iepruofa
¥ Y MOMEHTY Te/belha Ha KBAJIMTET KOJIOCTpyMa. Y OBOM pafy je aHalU3UpaHO
neJeceT Kpasa Koje Cy IogujesbeHe y IBHje rpyme 1o 25. Y oryefHoj rpynu cy dumne
KpaBe uHja je oujeHa TjenecHe koHpunuje (OTK) duna Huka op ontuManse (<3,0) y
momeHTy npse u apyre OTK, ok cy kpaBe y KOHTPOJIHOj IpyTH OUsie y ONTHUMAaHOj
TjenecHoj koupuuuju (3,25 mo 3,75). OTK je BpuieHa ancnekUHjoM mpema
neduHUCaHOj cKanu off 1 10 5 a KBAJIMUTET KOJIOCTPyMa je aHaIu3upaH MjepemeM
cneunduuHe TexuHe nomohy komoctpomerpa (Pfizer Animal Health GmbH,
bemauka). HakoH ouuTaBamwa M €BUIEHTHUpawma pe3yjTara U3BpIIEHA je
CTaTUCTUUKA aHajW3a JOoOHjeHMX MojaTaka ymoTpedom crymeHtoBor ,T* Tecra.
Cpenma BpUjeSHOCT crieuUYHe TeXXUHE KOJIOCTPyMa KpaBa U3 KOHTPOJIHE IpyIe
jeusHocuna 1.057,2 rpama o MWIMJIMTPY JOK j€ Ta BPHjeJHOCT KOJIOCTpPyMa KpaBa
KOHTpOnHe rpymne usHocuna 1.061,12 r/mm. Pesyntat 0BOI HCTpakMBama
MOKasyjy Ja Hema CTAaTUCTUYKK 3HadajHe pasnuke (P>0,05) y kBamurtery
KOJIOCTpyMa KOJ, KpaBa Koje Cy WUMaje ONTHMAJHy KOHAWLHUjy Ha MOYETKY
TPaH3UTHOT NIEPHOJA U Yy MOMEHTY IapTyca y OHOCY Ha KpaBe Ca OLIEHOM TEJIECHE
KOHZIMLIMje HIDKOM OfI ONTHUMAajHe y UCTOM mnepuony. [Tomauu nodujeHH OBUM
HCTPaXUBAKEM Cy CalVIaCHU Ca II0JaluMa U3 TUTEpaType Ha OCHOBY Yera Ce MOXe
3aK/BYYMTH Ja HW)XKA OLjeHa TjeleCHe KOHIOWLMje Hema yTHlaja Ha KBaJIUTET
KOJIOCTpPyMa MJIMjEYHUX KpaBa.

KipyuHe pujeun: kpase, OlljeHa TjeJieCHe KOHOULMje, KOJOCTPYM, KBaJTUTET
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Abstract

Colostrum is the first nutrient that a calf consumes after birth. Colostrum of a
good quality is necessary for the formation of passive immunity in newborn
calves. The quality of colostrum depends primarily on the immunoglobulin
content. The quality of colostrum is influenced by several factors and the
assessment of the quality is performed on the basis of its biophysical properties.
The aim of this study was to examine the influence of body condition in cows at the
beginning of the transition period and at the time of calving on the quality of
colostrum. In this paper, fifty cows were analyzed, which were divided into two
groups with 25 cows. In the experimental group were cows whose body condition
score (BSC) was lower than optimal (<3.0) at the time of the first and second BSC,
cows in the control group were in optimal BSC (3.25 to 3.75). BSC was performed
by adspecion according to a defined scale from 1 to 5. The quality of colostrum was
analyzed by measuring the specific gravity using a colostrometer (Pfizer Animal
Health GmbH, Germany). After reading and recording the results, a statistical
analysis of the obtained data was performed using the student's "T" test. The mean
value of the specific gravity of colostrum of cows from the control group was
1.057,2 grams per milliliter, while the value of colostrum of cows from the control
group was 1.061,12 g / ml. The results of this study show that there is no
statistically significant difference (P> 0.05) in the quality of colostrum in cows
that had optimal condition at the beginning of the transit period and at the time of
partus in relation to cows with a body condition lower than optimal in the same
period. The data obtained by this study are consistent with data from the
literature, based on which it can be concluded that a lower body score condition
has no effect on the quality of colostrum in dairy cows.

Keywords: cows, body score condition, colostrum, quality
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Kratak sadrzaj

Mastitis krava predstavlja kompleksno oboljenje, multifaktorijane etiologije i
slozene klinicke slike. U ekonomskom pogledu to je bolest koja nanosi najvece
gubitke farmerima. U etiologiji mastitisa ucestvuje viliki broj egzogenih i
endogenih faktora, ipak na prvom mestu su mikrobioloski uzro¢nicii to bakterije,
gljivice i nekivirusii alge. Najvaznije su bakterije i smatra se da postoji gotovo 200
vrsta bakterija koje mogu biti biti uzro¢nici mastitisa. Svi bakterijski uzrocnici se
mogu podeliti na specificne patogene vimena i na uzroc¢nike iz okruzenja. Zbog
ovoga je u preventivi i terapiji mastitisa uobiCajena primenu antibiotika a
preterana upotreba antibiotika u cilju preventive i terapije mastitisa je vremenom
dovela do porasta rezistencije na antibiotike kod patogena uzro¢nika mastitisa.
Zbog toga je mleko postalo znacajan izvor rezistentnih sojeva mikroorganizama
kao i rezidua antibiotika. Da bi se smanjila upotreba antibiotika u kontroli
mastitisa potrebna je kreirati programe kontrole mastitisa koji ¢e se oslanjati na
postupke preventive. Ovi postupci su usmereni u viSe pravaca sa ciljem da se
spreciunos novih infekcija u zapat kaoida se spreci Sirenje postojecih. Unos novih
infekcija u zapat je najceS¢e putem uvodenja novih zivotinja u zapat al i preko ljudi
iopreme kao i preko drugih Zivotinja uzro¢nici mogu biti uneti u zapat. Kod izrade
programa kontrole mastitisa potrebno je imati u vidu koji patogeni su najvazniji
uzrocnici mastitisa na datoj farmi da bi se program Sto viSe prilagodio datoj
situaciji. Razli¢iti uzro¢nici mogu dovesti do infekcije vimena na razli¢ite nacine i
uz delovanje razlicitih faktora predispozicije. Sve ovo treba uzeti u obzir prilikom
uzrade programa kontrole da bi se postiglo da bude efikasan u zadatim
proizvodnim uslovima.

Kljucne reci: mastitis, preventiva, program
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Abstract

Cow mastitis is a complex disease, multifactorial etiology and complex clinical
picture. In economic terms, it is the disease that causes the greatest losses to
farmers. A large number of exogenous and endogenous factors participate in the
etiology of mastitis, but in the first place are microbiological causes, namely
bacteria, fungi and some viruses and algae. Bacteria are the most important and it
is believed that there are almost 200 types of bacteria that can be the cause of
mastitis. All bacterial pathogens can be divided into specific udder pathogens and
environmental pathogens. Due to this, the use of antibiotics is common in the
prevention and treatment of mastitis, and the excessive use of antibiotics for the
prevention and treatment of mastitis has over time led to an increase in antibiotic
resistance in pathogens of mastitis. Due to that, milk has become a significant
source of resistant strains of microorganisms as well as antibiotic residues. In
order to reduce the use of antibiotics in mastitis control, it is necessary to create
mastitis control programs that will rely on prevention procedures. These
procedures are directed in several directions in order to prevent the introduction
of new infections in the west as well as to prevent the spread of existing ones. The
introduction of new infections into the west is most often through the
introduction of new animals into the west, but through people and equipment as
well as through other animals, the causative agents can be introduced into the
west. When designing a mastitis control program, it is necessary to keep in mind
which pathogens are the most important causes of mastitis on a given farm in
order for the program to adapt as much as possible to the given situation.
Different causes can lead to udder infection in different ways and with the action
of different predisposing factors. All this should be taken into account when
designing a control program to achieve it to be efficient in the given production
conditions.

Keywords: mastitis, prevention, program
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Cprncke ,Ip Baco byrosan“, bamwa Jlyka, Penybnuka Cprcka, bocHa u XeprieropuHa
7* np Oanujena Kuposcky, penoBHHU npodecop, PakynTeT BETEPUHAPCKE MEAULIMHE
Yuusepsureta y beorpany, beorpan, Cpbuja
8 np Xemko Cnapojesuh, BUIIM HayYHU CapafiHuK, JaBHa yCTaHOBa BeTepuHapCKu UHCTUTYT
Penybnuke Cpncke ,JIp Baco byrosan“, bama Jlyka, Penmybnuka Cprcka, buX
*KopecnopenTHu aytop: Janujena Kuposcky; e-mail: dani@vet.bg.ac.rs

Kparaxk cagpxaj

KopTHson je mpucyTaH y MJieKy KpaBa M MOTHYe U3 KPBU Yy KOjOj Herosa
KOHIIEHTpallKja pacTe Kao OAroBOp Ha akyTHHU cTpec. C 003MpOoM fa KpaBe YecTo He
MOKa3yjy jacHe 3HaKe CTPECHOT CTawa, 3HA4YajHO je yYTBPOWUTH AWjarHOCTHYKE
OroMapkepe Koju O ykasanau fa ce jeJUHKa Hajllasu y CTawy CcTpeca. JegaH of
Haj3HavyajHUjUX DMOMapKepa CTpeca je KOHLeHTpalkja KOPTHU30Ja Y KPBH KpaBa.
MehyTuMm, y30pKkoBame KpBU U3a3uBa CTPEC, TAKo a Ou dMoMapkepH nodujeHH us3
OWIOLIKMX TEUHOCTH KOje Ce y30PpKY]jy Oe3 h3asruBama CTpeca DU MHOTO BPETHUjU
3a OWjarHOCTUKY CTPECHOT CTama. Y TOM CMHUCITY y30pak u3dopa je Miexo, jep ce
IBErOBO Y30pPKOBame BpIIM Oe3 MaHUNyIalHje ca XKUBOTHUHOM, OJHOCHO Y
NOTIYHOCTH je y CKIafy ca IpernopykamMa Be3aHHUM 3a JOOPOOUT KUBOTHMA.
KoHueHTpanuja KOpTH30/a Y MIIEKY je HH)Ka HEro y KpBM M M3HOCH OKO 4 %
KOHIIEHTpal¥je y KPBHOj IJIa3MHU C 003UpPOM fia caMo ci10dogHa popmMa XOpMOHaA
Ipesasy U3 KpBH y MJIeKO U Jia henrje MieuHe jxieszie caip’ke BUCOKO abUHUTETHE
peLenTope 3a 0Baj XOPMOH KOjH ra Be3Yjy IPH BEr0BOM IIPEIACKY U3 KPBH Y MIIEKO.
Y Mrexy ce Hasa3u Be3yjyhu IpOTENH 38 KOPTUKOCTEPOUIE KOjU IOCTIEBA U3 KPBH a
3aTHM Be3yje U3BeCHY KOJTMYMHY KOPTH30J1a MileKa. Fberosa 3acTynbeHOCT y MIIEKy
je pasnuuuTa y pasnuuuTUMm asama nakrauuje. KoHueHTpauuja ciodbomHOr
KOpPTH30J1a Y MJIEKY jeé Y BHCOKOj IO3WTHMBHOj KOpENauujyu Ca KOHLEHTPALHjoM
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CJ10D00JHOT KOPTH30J1a Y KPBU AOK KOHLIEHTpalKja Be3aHOr KOPTH30J1a MJIeKa He
NI0Ka3yje Tako BUCOK CTeNeH Kopesalyje ca KOHLeHTPALKjoM Be3aHOT KOPTHU30J1a Y
KpBU. MeTofosnoryja ogpehrBama KOHLIEHTpaLKja Kako CJIODOHOT TaKO U BE€3aHOT
KOPTH3071a Y MJIEKY KpaBa je yCIOCTaB/beHa U MOTBpheHa y HallUM pe3yaTaTUMa
300r yera je ompaBJaHO MPENOPYYUTH MIIEKO KAao MPUOPUTETHU OMOJIOLIKH
marepujan 3a ogpehuBame KOpTHU30/a Kao doMapKepa akyTHOT CTpeca KO KpaBsa.
IomaTHO, HAIUIM pPe3ysiTaTy yKasyjy [a je HakOH eKCTpaKlHje KOPTU30ia Hajdobe
npumeHuT RIA (eng. radioimmunoassay) mMeTony ¢ 0D3UpPOM Ha HHCKe
KOHIIEHTpallhje KOPTH30ja Yy MJIeKy TOKOM KacHUjux ¢dasa Jakranuje Koje
3axXTeBajy BUCOKY OCET/BUBOCT METOIe Ia OY OWIIU IeTEKTOBAHM.

KipyuHe peuH: kpaBa, MJIEKO, KOPTH30J1, CTpeC

3axBaJHHIA: 0Baj pap je drWHAHCHPaH CpefcTBUMAa MUHHUCTAPCTBA 32 HAyYHOTEXHOJIOWKH Pa3Boj,
BHCOKO 0dpa3oBame U MHPOPMaLUoHO ApyuTso, Penydnuke Cprcke (6poj mpojexta: 19.032/961-
71/19).

142



26. TOOUIIBE CABJETOBAE JOKTOPA BETEPUHAPCKE MEJIUITMHE PEINYBJIMKE CPIICKE (BOCHA U XEPLIETOBHUHA) - 2021
26t Annual Counselling of Doctors of Veterinary Medicine of Republic of Srpska (Bosnia and Hercegovina) - 2021

Lecture by invitation

MILK CORTISOL AS STRESS INDICATOR IN COWS
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Bojan Goli¢’, Dragan Kasagic’, Danijela Kirovski*’, Zeljko Sladojevi¢®
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7 *dr Danijela Kirovski, Full Professor, Faculty of Veterinary Medicine
University of Belgrade, Belgrade, Serbia
8 dr Zeljko Sladojevi¢, Senior Research Associate, PI Veterinary Institute of the Republic of Srpska
“Dr. Vaso Butozan” Banja Luka, Republic of Srpska, Bosnia and Herzegovina
* Corresponding author: Danijela Kirovski; e-mail: dani@vet.bg.ac.rs

Abstract

Cortisol is present in cows’ milk and originated from blood in which its
concentration increase due to acute stress. As cows do not always show clear signs
of dicomfort, reliable diagnostic biomarker could be used to provide information
regarding cows’ stress. One of the most relaible biomarker is blood cortisol
concentration. However, blood sampling usually provoke stress, and therefore
biomarkers that originated from biological fluids that might be sampling without
stress would be more valiable for stress diagnostic. Milk can be viewed as the
sampling site of first choice, since it could be measured without manipulation of
animals, hence itis completely compatible with animal welfare recomendations.
Milk cortisol concentration is lower than in blood and is 4% of blood
concentration since only free form transfer from blood to milk and mammary cells
have high-affinity receptors that binds hormone during its transfer from blood to
milk. There is corticoid binding protein in milk that originates from blood and that
bind some of cortisol in milk. Itsabundanceinmilkis differentin different stages
of lactation. Free milk cortisol concentration is highly positively correlated with
free blood cortisol concentration, while bound milk cortisol concentration is not
highly positively correlated with bound blood cortisol concentration.
Methodology of determination of both free and bound cortisol in cows’ milk is
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established and confirmed in our results and thus it is justified to recomend milk
and biological material of choice for deterining cortisol as acute stress biomarker
in cows. Additionally, our results indicate that it is best to use RIA
(radioimmunoassay) method, after extraction of cortisol, as low concentrations of
milk cortisol during later phases of lactation need high sensitive method in order
tobe detected.

Keywords: cow, milk, cortisol, stress

Acknowledgements: this work was supported by the Ministry of Scientific and Technological
Development, Higher Education and Information Society of the Republic of Srpska (project
number: 19.032/961-71/19).
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Pedepar o no3usy

HHCY/IHHY CJINYAH ®AKTOP PACTA-1 Y MJIEKY KAO
BHUOMAPKEP PEITPOAYKTHBHOI CTATYCA KPABA

Xemko Crnapmojesuh’, Jbybomup Josanosuh’, Bojan Fonuh’,
Ilparan Kacaruh', Jparan Kuexesuh’, Janujena Kuposcku®

1 op XKesmko Cnanojesuh, BUIIKM HAyYHU capafHUK, JaBHA ycTaHOBA BeTrepuHapcKu HHCTUTYT
Penybnuke Cprcke ,JIp Baco Bytosan“, bawa Jlyka, Penydnuka Cprncka, bocHa 1 Xepuerosuna
2 np Jbydomup JoBanoBuh, foueHT, PaKynaTeT BETEPUHAPCKE MEAULIMHE
Yuusepsureta y beorpany, beorpan, Cpbuja
3 np Bojau l'onuh, HayyHu capafHuK, JaBHa ycTaHoBa BetepuHapcku nHCTUTYT Penybnuke Cprcke
»Ap Baco byrosan“, bamwa Jlyka, Penmybnuka Cpncka, bocna u XepuerosuHa
4 np Oparaun Kacaruh, HayuHu capagHuk, JaBHa ycTaHOBa BeTepruHapcku UHCTUTYT Penydnnke Cpricke
»p Baco byrosan“, bamwa JIyka, Penybnuka Cpncka, bocHa u Xeprierosusa
5 Iparan Kuexesuh, JIBM crien., uctpaxupay capagHUK, JaBHa ycTaHOBa BeTepuHapCKku HHCTHUTYT
Penybnuxe Cprcke ,Ip Baco Bytosan“, bamwa Jlyka, Penydnuka Cprcka, bocHa 1 Xepuerosuna
6* mp Janujena Kuposcku, pefosHy npodecop, PakynTeT BeTepUHapCKe MeJULIMHE
Yuusepsurera y beorpany, beorpan, Cpouja
* KopecnionentHu aytop: Janujena Kuposcku; e-mail: dani@vet.bg.ac.rs

Kparak cagpixaj

WHcynuHy cnvuad ¢akrtop pacra-1 (MI'®-1) ytuye Ha dusuosnorujy henwuja,
koHuTponuuyhu henujcku uuknyc, nosehasajyhu henujcky nponudepauujy u pact
u uHxudupajyhu henujcky anmonrtosy.. Kpo3 cBoje yTuuaje Ha meradbonusam U
dusnonoryjy henuja, UT'd-1 ocTBapyje yTuLaj Ha LEJIOKyNHU MeTabonu3am U
Ienyje Ha pal YATaBUX OPTaHCKUX CHCTEMa. Y TOM CMHUCITY NMOCEDHO ce u3[Baja
yrunaj UI'®-1 Ha akTUBHOCT PENPONYKTUBHOT cuctema. Haume, xop kpasa UI'd-1
omoryhaBa ofurpaBawme PenponyKTUBHUX aKTUBHOCTH Yy YCJIOBUMa Kaja Cy
HYTPUTHBHE NOTpede jefuHKe 3a10Bo/beHe. MehyTum, y mepuony paHe nakranuje
HYTPUTHBHA CHadIEBEHOCT KpaBa je CMameHa U JeIMHKE Ce Hajlase y Cramy
HeraTUBHOT OwiaHca eHeprdje. Thume ce peNpoOAyKTHUBHA aKTHUBHOCT jeIUHKHU
IOBOJM y MOTEHLHjaJIHy OMAaCHOCT. YIIpaBo, koHueHTpauuja UT'P-1y duonomkum
TEYHOCTHMa y TOM HYTPUTHBHO HAjKPpUTUYHHjEM IEPUOAY NPOU3BOLHO
PENpPOAYKTUBHOI LIMK/IyCa KpaBa MOXKE CIY)KUTH 3a NPOLEHY PENPOSYKTUBHOT
NOTeHLYjana jeJuHKe y MOCTU3amky MPBOr epTHIHOT ecTpyca. Haume, ykonuko
KoHUeHTpanuja UI'®-1 y OMONOMKKMM TEYHOCTMMAa KpaBa NagHE MCIOL [OHme
(pusnonomke BpegHOCTH 3a Taj NEPHUOL, KOJ THX KMBOTHHA he U30CTaTH MojaBa
npBor PepTUIIHOT ecTpyca.

HT'®-1 je 3acTymubeH y KpBU KpaBa y KOHLleHTpauujama og 40 1o 150 Hr/mi, 1ok je y
KOJIOCTPYMY IIPUCYTaH y KOHLIEHTpauujama UM o1 1000 Hr/Mi1, a y MIIEKY OFf O]
2 1o 300 Hr/min. 3 nutepatype je nosHato na ce UT'd-1 kpBU MOXKe KOPUCTUTH Kao
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OromMapkep ycnelHe penpopykuvje kpasa. OH HUje IPEAUKTODP PENPONYyKTHBHE
aKTHBHOCTH, Beh MHIOWPEKTHH MOKasaTe/b CIOCODHOCTH )XKUBOTHIE [la HOCETHe
onpeheHy penpooyKTUBHY NTOTeHLIKjaa. Manu Opoj panosa je udy4aBao MOTYhHOCT
kopuurhemwa UI'P-1 mneka kao buoMapkepa penpoAyKTUBHOT IIOTEHIWjala Kpasa.
Haumm pesynratu ykasyjy Ha BHUCOK CTEIEH MO3UTHBHE Kopenanuje usmehy
KoHLeHTpauuja UT'®-1y muexy u kpBu kpaBa. Ctora, Hallly pe3y/TaTy ykasyjy fAa
ce UT'®-1 ogpehen y miiexy, kao y30pLuMa Koju ce [oO1jajy HeMBHA3UBHUM Iy TEM,
MOX€ KOPHUCTUTH Y IIPOLIEHU PENPOAYKTUBHE aKTUBHOCTH KpaBa. [Jassyl panosu Ccy
notpedHu na Ou ce yTBpAWio na nu ce UT'd-1 mieka Moke KOPUCTHUTH U Kao
IPEeJUKTOP PENPOAYKTUBHUX CIIOCOOHOCTH KpaBa y IEPUOAY MOCIIE TE/bEHA.
Kipyune peumn: kpasa, penpogykunja, UI'®-1 mneka

3axBayiHHIA: 0Baj pajl je pUHAHCUPAH CpelcTBUMa MUHHCTAPCTBA 38 HAYYHOTEXHOJIOIKY Pa3Boj,
BHCOKO 0Dpa3oBame W MHGOPMaLHOHO ApyuITBo, Penydnuke Cpricke (6poj mpojexta: 19.032/961-
71/19).
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INSULIN LIKE GROWTH FACTOR-1 IN MILK AS BIOMARKER
OF COWS REPRODUCTION
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Dragan Kasagi¢®, Dragan Knezevi¢®, Danijela Kirovski®
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6” dr Danijela Kirovski, Full Professor, Faculty of Veterinary Medicine
University of Belgrade, Belgrade, Serbia
* Corresponding author: Danijela Kirovski; e-mail: dani@vet.bg.ac.rs

Abstract

Insulin like growth factor-1 (IGF-1) has strong impact on cell physiology,
controlling the cell cycle and increase cell proliferation and growth, as well as
inhibiting apoptosis.. Through its impact on cell metabolism and physiology, IGF-
1 has impact on overall metabolism and activity of whole organ systems. In that
sense, its impact on reproductive activity may be emphases. In cows, IGF-1 allows
reproductive events to occur when nutritional conditions for successful
reproduction are achieved. However, during early lactation period nutritional
supply of cows is decreased and the animals are in state of negative energy
balance. Thus, reproductive activity of cows is potentially endangered. In that,
from the nutritional aspect, most sensitive period of productive-reproductive
cycle of cows, IGF-1 concentrations in biological fluids may serve to estimate
reproductive potential of cows to achieve first fertile estrus. Namely, if IGF-1
concentration in biological fluids decrease under lower physiological limit
determined for that period, these animals will not undergo through first fertile
estrus.

IGF-1is present in cows’ blood in blood in concentrations from 40 to 150 ng/mL,
in concentrations higher than 1000 ng/mL in colostrum and in concentrations
from 2 to 300 ng/mL in milk. Blood IGF-1 is potential biomarker of successful
cows’ reproduction. It is not predictor of reproductive activity, but indirect
estimator of the suitability of the animal to achieve the reproductive potential.
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Limited number of studies deals with potential of milk IGF-1 to be used as possible
biomarker of reproductive performances in cows. OQur results show high positive
correlation between blood and milk concentrations of IGF-1, indicating on
possibility to use milk IGF-1 in estimation of cows " reproductive performances.
Keywords: cow, reproduction, milk IGF-1

Acknowledgements: this work was supported by the Ministry of Scientific and Technological
Development, Higher Education and Information Society of the Republic of Srpska (project
number: 19.032/961-71/19)
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ZDRAVSTVENA ZASTITA 1 DOBROBIT TELADI
(PREGLED ISTRAZIVANJA)

Jovan Bojkovski'*, Radi$a Prodanovi¢', Sveta Arsi¢', Sreten Nedi¢', Ivan Vujanac',
Petar Kara¢', Ljiljana Samolovac’, Dusica Ostoji¢ Andri¢”,
Nektarios Giadinis’, Nikolaos Panousis’

1 Dr Jovan Bojkovski, redovni profesor, Radisa Prodanovi¢, docent, Sveta Arsi¢, asistent,
Dr Sreten Nedi¢, asistent, Dr Ivan Vujanac, vanredni profesor, Petar Kara¢, DVM
Fakultet Veterinarske Medicine, Univerzitet u Beogradu,

2 Dr Ljiljana Samolovac, Dr Dusica Ostoji¢ Andri¢, Institut za Stocarsvo,

Auto put 16, 11080 Beograd —Zemun,

3 Dr Nektarios Giadinis, redovni profesor, Dr Nikolaos Panousis, redovni profesor,
Aristotelov Univerzitet, Fakultet Veterinarske medicine, Solun, Grcka
* Korespodentni autor: Jovan Bojkovski; e-mail: bojkovski@vet.bg.ac.rs

Kratak sadrzaj

Intenzivan uzgoj goveda obuhvata €itav niz tehnoloskih postupaka koji treba da
omoguce kontinuiranu proizvodnju i optimalno koriS¢enje proizvodnih
kapaciteta. U takvim uslovima novorodena telad moraju da se prilagode na
razlicite ¢inioce okoline, uklju¢ujudi i nacin ishrane. U tehnologiji uzgoja teladi
ishrana je u pocetku bazirana isklju¢ivo na ishrani kolostrumom, a potom
mlekom. Nakon toga se u hranu uvode druga hraniva (seno, krmna smesa), da bi
posle dva meseca mleko postpeno iskljucilo iz ishrane. Intenzivan uzgoj teladi
zahteva kontinuirano pracenje zdravstvenog stanja teladi i adekvatnu primenu
profilaktickih, higijenskih i zootehnickih mera. Bolesti teladi se dele u tri grupe
nasledne i urodene bolesti i anomalije, neinfektivne, infektivne i deficitarne
bolesti. Oboljenja teladi koja se susrecu u intenzivnom i ekstenzivnom uzgoju su:
prolivi, oboljenja organa za disanje i infekcije pupka. PoboljSanje zdravstvenog
stanja pozitivno utite na proizvodne rezultate i na stanje dobrobiti teladi.
Sagledavani su indikatori dobrobiti teladiifaktoririzika,

U ovom radu su prikazana istrazivanja koja se odnose na zdravstvenu zastitu i
dobrobit teladi intenzivnogiekstenzivnognacina drZanja.

Klju¢nereci: telad, uzgojne bolesti, dobrobit

Zahvalnica: Rad je podrzan sredstvima Ministarstva prosvete, nauke i tehnolo$kog razvoja
Republike Srbije (ugovor broj 451-03-9/2021-14/200143).

149



26. TOOUIIBE CABJETOBAE JOKTOPA BETEPUHAPCKE MEJIUITMHE PEINYBJIMKE CPIICKE (BOCHA U XEPLIETOBHUHA) - 2021
26t Annual Counselling of Doctors of Veterinary Medicine of Republic of Srpska (Bosnia and Hercegovina) - 2021

HEALTH CARE OF CALVES AND WELFARE (REVIEW RESEARCH)
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* Corresponding author: Jovan Bojkovski; e-mail: bojkovski@vet.bg.ac.rs

Abstract

Intensive cattle farming covers a wide range of technological processes that
should enable continued production and optimal use of production capacity. In
such circumstances newborn calves have to adapt to different environmental
factors, including diet. The technology of growing calves diet was initially based
exclusively on a diet of colostrum and then milk. After that, the food introduced
other feed (hay, fooder), but after two months the milk completely excluded from
the diet. Intensive breeding of calves requires continuous monitoring of the
health condition of calves and adedquate application prophylactic, hygenic and
zootechnical measures. Diseases of the infants can be divided in three groups:
inhereted and birth defects non-infectious and deficiency diseases infectious
diseases. The most significant of these infants’ disease, which are given special
attention are the infectious-contagious diseases Improving the health condition
has positive effect on the production results and on the welfare of calves. We
analysed calves welfare and risk factors. The most frequent disease in calves are
diarhea, respiratory disease and umblicialm infections. This papers presents
research related to the health care and welfare of calves of intensive and
exstensive breeding.

Keywords: calves, breeding disease, welfare

Acknowledgement: The study was supported by the Ministry of Education, Science and
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Kratak sadrzaj

Bronhopneumonije razlicite etiologije nanonose velike ekonomske i zdravstvene
probleme u svinjarstvu. Uvodenje profilaktickih mera iziskuje posebnu paznju,
jer se na taj nacin gubici na farmi mogu da svedu na minimum. Pasterloza svinja
po pravilu je prisutna na farmama kao pratilac drugih infektivnih oboljenja, pa u
takvim slucajevima pretsavlja sekundarnu bakterijsku infrekciju. Retko je
prisutna kao samostalno primarno oboljenje. Postoji moguc¢nost da zahvati sve
kategorije svinja na farmi. Gubici na farmi zavise od virulencije uzroc¢nika, stanja
organizma odnosono niza nespecifi¢nih faktora. Cilj naseg istrazivanja je bio da
ustanovimo prisustvo P.multocioda na farmi svinja kao monoinfekciju. Uzeto je
devet uzoraka sa leSeva uginulih svinja. Uzorci su obradeni u bakterioloskoj
laboratoriji, gde je potvrdeno prisustvo P.multocida. Pokazana je osetljivost na
ampicilin i iznosila je 66,67%, na tetraciklin iznosila je 33,33%, na cefalosporin
iznosila je 55,56%, na gentamicin je iznosila 11,11%, na streptomicin je iznosila
11,11%, naneomicin je iznosila 11,11%, na streptomicin 11,11% na enrofloksacin
88,89% ihloramfenikol 66,67%. Eradikacija P.multocioda sa farmije vrlo slozena.
Kljué¢nerijeci: svinje, P.multocida, farme, profilaksa
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PULMONARY PASTERLOSIS ON PIGS FARMS
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Abstract

Bronchopneumonia of various etiologies causes major economic and health
problems in pig production. The introduction of prophylactic measures requires
special attention, because in that way losses on the farm can be reduced to a
minimum. As a rule, pasteurization of pigs is present on farms as a companion to
other infectious diseases, so in such cases it represents a secondary bacterial
infection. It is rarely present as an independent primary disease. It is possible to
catch all categories of pigs on the farm. Losses on the farm depend on the
virulence of the sample, the state of the organism or a number of non-specific
factors. The aim of our study was to establish the production of P. multocioda on a
pig farm as a monoinfection. Nine samples were taken from the corpses of dead
pigs. The samples were processed in a bacteriological laboratory, where the
presence of P.multocida was confirmed. The shown sensitivity to ampicillin was
66.67%, to tetracycline was 33.33%, to cephalosporin was 55.56%, to gentamicin
was 11.11% to strteptomycin was 11.11%, to neomycin 11,11%, to streptomicin
11,11%, to enrofloksacin 88,89% and chloramfenikol 66,67%. Eradication of
P.multocioda from farmsisvery complex.

Keywords: Pigs, P.multocida, farms, preventive
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Kparak canpxaj

CybaxyTHa aliumo3a dypara je uect qurecTuBHM mopemehaj ko oBalja y MHTEH3HBHOM
y3rojy KOju HacTaje kao NOCIefnlia HauuHa Ap)Kama U UcxpaHe. 300T noTpeda 3a WTO
BehHM NMprpacToM KOJ TOBHUX paca oBala, papMmepu nmpuderasajy ynotpedu Benuke
KOJINYMHE KOHLIEHTPOBAHOT Jiesla 00poKa ca He[JoOBOJbHOM KOJIMUMHOM KadacTe XxpaHe.
CybaxyTHa anuposa Oypara nocjiefuyHo JOBOIU IO CMakemha KOH3yMaluje, TyOuTKa
afneTuTa, ¥ Masalcopniuje y AUTeCTUBHOM TpPaKTy, LITO MOXE Ja JJoBele N0
nopemehaja onumTer 3opaBCTBEHOr CTamka KUBOTHHA, 8 CAMUM TUM U nopemehaja
MeTabonuukor npoduna. Meradonuyky npodusa NpeAcTasba CKYyN Pa3sIuYUTHX
napamerapa y KpBM KOjU Cy IokasaTe/bu MeTaboJHuKor cTaryca oBaua. Ha ocHOBY
TOTra, METadOIMUKH NMPOMHUI CIYXKH 3a MPOBEPY CTama MeTadou3Ma Y Pa3IuuUTUM
cutyanujama. Llum oBor paga je 61o fa ce yTBpAe pasnuke y MeTadonnykom npoduty
KOJ 34paBUX OBalla U oBala odonenux of cydakyTHe auunose Oypara. Orien je u3BefeH
Ha (papmu oBaua Butendepr pace y BojsofuHu Koje ce raje y UHTEH3UBHOM Y3Tojy. Y
oryieq cy ykJby4yeHe 2 je[HaKe rpyTie oBalla, Off KOjUX je jefiHa rpyna XpaweHa ca Behom
KOJIMYMHOM KOHLIEHTPOBAHOT Jiesia 00poKa U KOJ KOjuX ce jaBuia CydaKkyTHa auugosa
Oypara, 1ok je opyra rpyna xpaweHa ca Behom konuunHom kadacTor gena odpoka u Kog
KOjUX HUje AWjarHOCTHKOBaHa CydakyTHa auuznosa dypara. HakoH y3opkoBama KpBU U
onpehuBama mapamerapa MeTadonuukor npodwuna, NOOHjeHH pesynaTaTH Cy
CcTaTUCTUUKU 0OpaheHu. YTBpheHo je fa koj oBaua ca cydakyTHOM aliil030M TOCTOjH
3HayajHa CTaTHUCTHYKA pas3iIuKa y HapaMmeTapuma MeTadosMuKkor npoduiay OoqHOCY Ha
3opase oBue. Kopx oBama ca cydakyTHOM anupgo3om Oypara Hajsehu map moxasyjy
napaMeTpu NMPOTEUHCKOT U MHHEPAIHOT CTaTtyca, 0K Cy MapaMeTph eHepreTckor
CTaTycay OKBUpY pedepeHTHUX BpeJHOCTU. [TapameTpy QyHKLIMOHAIHOT CTamwa jeTpe
HUCY TIOKasal{d 3HayajHO OACTynawme. Ha OCHOBYy 0BMX pesyiaTaTa JOLUIO Ce [0
3aK/pyuKa fla CydakyTHa auujo3a dypara Moxxe fia osefie o nopemehaja sgpaBcTBEHOT
CTama IWITO ce orena W kpo3 mopemehaj merabonusma, a Takohe vMma 3HavajaH
HeraTuBaH eKOHOMCKHU edekat Ha hapMCKy TPON3BOIbY OBalla.

KipyuHe peun: cybaxyTHa auunosa dypara, OBLe, METadOIMUKH PO U
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INFLUENCE OF SUBACUTE RUMINAL ACIDOSIS ON
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Abstract

Subacute ruminal acidosis is a common digestive disorder to sheep in intensive
breeding that occurs as a consequence of the way they are kept and fed. Due to the
need for as much growth as possible in fattening sheep breeds, farmers woud like to
the use of a large amount of concentrated portion of the meal with an insufficient
amount of bulky food. Subacute ruminal acidosis consequently leads to a decrease in
consumption, loss of appetite, and malabsorption in the digestive tract, which can
lead to disorders of the general health of animals, and thus to disorders of the
metabolic profile. Metabolic profile is a set of different parameters in the blood that
are indicators of the metabolic status of sheep. Based on that, the metabolic profile is
used to check the state of metabolism in different situations. The aim of this study was
to determine the differences in the metabolic profile in healthy sheep and sheep
disorder subacute ruminal acidosis. The experiment was performed on a Wittenberg
sheep farm in Vojvodina, which is bred in intensive breeding. The study included 2
same groups of sheep, of which one group was fed with a larger amount of
concentrated portion of the meal and subacute ruminal acidosis is occurred in this
group, while the other group was fed with a larger amount of bulky portion of the
ration and this group of sheeps is not affected with subaucute ruminal acidosis. After
blood sampling and determination of metabolic profile parameters, the obtained
results were statistically processed. It was found that in sheep with subacute acidosis
thereis a significant statistical difference in the parameters of the metabolic profile in
relation to healthy sheep. In sheep with subacute ruminal acidosis, the largest
decrease is shown by the parameters of protein and mineral status, while the
parameters of energy status are within the reference values. The parameters of the
functional state of the liver did not show a significant deviation. Based on these
results, it was concluded that subacute ruminal acidosis can lead to health disorders,
which isreflected in metabolic disorders, and also has a significant negative economic
effect on farm sheep production.

Keywords: subacute ruminal acidosis, sheeps, metabolic profile
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Kparak cagpxaj

[Ipernoctassba ce Aa Cy MUKOTOKCUHU OWIM NMPUCYTHU Y XPaHU 3a ’KUBOTHHE U
JbyLle Ofi NMOYETKa >KUBOTA Ha 3€MJ/bH, & IPBHU IOJAUM O IUTETHUM edeKTUMa
ynoTtpede nminecHuBe xpaHe y Kunu gatupajy jow ox npe 5000 roguna. [o capa je
OTKPUBEHO HEKOJTWKO CTOTHHA MMKOTOKCHHA, O] KOjUX Ce 3HATHO MamwH Opoj
cMarpa IITeTHUM, a camo 20-30, mpemMa y4ecTaaoCTH I0jaB/bhBama U IITETHUM
edexkTima, UMajy MEeJULUHCKH, HYTPUTHUBHHU, €KOJIOIIKKM U €KOHOMCKU 3Hauaj.
JbyIy ¥ )KMBOTHEE KOHCTAHTHO CY U3JI0KEHU UCTOBPEMEHOM JI€JI0Bakby HEKOJIUKO
MHMKOTOKCHMHA W TO Hajyemwrhe y HUCKMM KOHLEHTpauujama. AJTUMEHTapHUM
YHOLIEHheM TOKCHHA IJbUBHULIA y OpraHW3aM J>KUBOTHIA M JbYAHU HACTAjy
WHTOKCHKAlIWje, T3B. MUKOTOKCHKO3€e KOje, C 003WpOM Ha TO JIa Cy Be3aHe 3a XpaHy,
MOTy [la IOTIpUMe WUpoke pasmepe. [IpoMeHe H3a3BaHe MUKOTOKCUHHMMaA 3aBUCE
0]l BpCTe U KOJIMUMHE MUKOTOKCHHA y XpaHH, Of Oy>KHUHE YHOLIeHha y OpraHu3am,
Kao ¥ 0]l TeHeTCKHUX (BpPCTa, paca, Coj XKUBOTHIbA), GU3NUOIOLIKHUX (110J1, KaTeropuja,
)KUBOTHA 00, UCXpaHa) U CMObAIBUX (KIUMATCKU YCIOBH, OPKabe KUBOTHHA)
(axTopa, Kao U NpUcycTBa 0dobeha UHDEKTUBHE U/WIN HEU(EeKTUBHE MTPUPOJIE.
HcxpaHa KHMBOTHMHBA XPAaHOM KOHTAMHHMPAaHOM MHUKOTOKCMHHMMA [OBOIU JI0
BEJIMKUX eKOHOMCKHX TyOuTaka M 030M/bHUX 30paBCTBeHUX mopemehaja koju ce
ornenajy y noeehanom MmoptanuteTy U Mmopduaurety, nopemehajy npogyKTUBHUX
W PENpOAyKTUBHUX CIOCODHOCTH M NMoBehaHUM TPOIIKOBMMaA jedyewa. [locedan
npodsem mnpencras/ba MOTYyhHOCT fa ce y OpraHM3My )KUBOTHBA KOjE€ CY
KOH3yMHpa/lle XpaHy KOHTaMHUHHMDAaHy MHKOTOKCMHMMa Haly pesunye
MHMKOTOKCHHA Y Pa3/IMUUTUM KOJIMUMHAMA, LITO JOBOAHU /10 UCIIO/baBakha MITETHUX
edexara 1 xox bynu. Ha Taj HauWH, MpeKo HaMHUPHHLA aHHMAJIHOT IOPEKIa,
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MHUKOTOKCHUHM YyJla3e y JaHall JbyAcke ucxpaHe. KoHuent “JegHo 3pnpaBibe”
noJipa3yMeBa MHTErPUCAaHU MPUCTYT De3befHOCTH XpaHe (o hapme 1o Tprese), y
KOjeM XpaHa 3a KUBOTHIbE Tpe[CTaB/ba MPBY KAPHKy Y OBOM JIaHLy. 3aTo je y
IPOM3BOAHUM YCJIOBUMA HEONMXOIOHO MPAKTUKOBAaWe CTATHOT W BUILIECTENEeHOT
MOHUTOpPUHTA XWUTHjeHCKe HCIPAaBHOCTH XpaHe y LUy Op3or U edUuKacHOT
pearoBama, Kao 3a cajia jeIMHOT HauMHa yCIellHe TPeBeHIyje ITeTHUX edekaTa
MMKOTOKCHHA.

KibyuHe peuH: MUKOTOKCHHH, UCXPaHa )KUBOTHHA, jeJHO 30PaBJbe

3axBanHHIa: "Paj je nogpkad cpescTBuMa MUHKMCTapCTBA MPOCBETE, HAYKe U TEXHOJIOUIKOT Pa3Boja
Penybnuxe Cpouje (Yrosop 6poj451-03-9/2021-14/200143). “
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THE IMPORTANCE OF MYCOTOXINS IN THE MODERN
CONCEPT "FROM FIELD TO TABLE"

‘Stamen Radulovi¢, ‘Radmila Markovi¢, *Dragan Sefer,
‘Svetlana Grdovi¢, ‘Dejan Peri¢, *Sasa Boskovi¢, ‘Drago Nedi¢

1 Doc. dr Stamen Radulovi¢, assistant professor, Department of Animal Nurition and Botany,
Faculty of Veterinary Medicine, University of Belgrade, Belgrade, Serbia
2 Prof. dr Radmila Markovi¢, full professor, Department of Animal Nurition and Botany,
Faculty of Veterinary Medicine, University of Belgrade, Belgrade, Serbia
3 Prof. dr Dragan Sefer, full professor, Department of Animal Nurition and Botany,
Faculty of Veterinary Medicine, University of Belgrade, Belgrade, Serbia
4 Prof. dr Svetlana Grdovi¢, full professor, Department of Animal Nurition and Botany,
Faculty of Veterinary Medicine, University of Belgrade, Belgrade, Serbia
5 DVM Dejan Peri¢, teaching assistant, Department of Animal Nurition and Botany,
Faculty of Veterinary Medicine, University of Belgrade, Belgrade, Serbia
6 DVM spec. Sasa Boskovic, President of the Veterinary Chamber of the Republic of Srpska
7 Prof. dr Drago Nedi¢, full professor, Department of Economics and Statistics,
Faculty of Veterinary Medicine, University of Belgrade
* Corresponding author: Stamen Radulovi¢; e-mail: stamen.radulovic@gmail.com

Abstract

Mycotoxins are thought to have been present in food for animals and humans
since the beginning of life on Earth, and the first data on the harmful effects of
moldy feed use in China date back to 5,000 years ago. So far, several hundred
mycotoxins have been discovered, of which a much smaller number are
considered harmful, and only 20-30, according to the frequency of occurrence and
harmful effects, have medical, nutritional, ecological and economic significance.
Humans and animals are constantly exposed to the simultaneous action of several
mycotoxins, most often in low concentrations. Alimentary introduction of fungal
toxins into the body of animals and humans causes intoxications, the so-called
mycotoxicosis which, being food-related, can take on wide proportions. Changes
caused by mycotoxins depend on the type and amount of mycotoxins in food, the
length of intake, as well as genetic (species, race, breed of animals), physiological
(sex, category, age, diet) and external (climatic conditions, animal husbandry) )
factors, as well as the presence of diseases of infectious and / or non-infectious
nature. Feeding animals with feed contaminated with mycotoxins leads to large
economic losses and serious health disorders which are reflected in increased
mortality and morbidity, impaired productive and reproductive abilities and
increased treatment costs. A special problem is the possibility of finding residues
of mycotoxins in various quantities in the body of animals that have consumed
feed contaminated with mycotoxins, which leads to the manifestation of harmful
effects in humans. In this way, through food of animal origin, mycotoxins enter
the human chain nutrition. The “One Health” concept implies an integrated
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approach to food safety (from farm to fork), in which animal feed is the first link in
this chain. Therefore, in production conditions, itis necessary to practice constant
and multi-stage monitoring of feed hygiene in order to respond quickly and
efficiently, as for now the only way to successfully prevent the harmful effects of
mycotoxins.

Keywords: mycotoxins, animal nutrition, one health

Acknowledgments: "The study was supported by the Ministry of Education, Science and
Technological Development of the Republic of Serbia (Contract number 451-03-9/2021-
14/200143).*
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Kparak cagpxaj

KoHTaMHUHaja MUKOTOKCUHUMA TIyTEM XpaHe 3a JbyJie U XKUBOTHIbE je TI0DaNTHU
npodnemM. UumweHulle koje 3adpumwasajy cy: Buuie of 25% CBETCKe MPOU3BOLHE
KUTA je KOHTAMHHHUPAHO MHKOTOKCMHUMA, y Npupoau nocroju suume on 300
MMKOTOKCHHA, 33 BUXOBY PyTUHCKY aHaJIUTHUKY Pa3BUjeHe Cy TEXHHUKE 32 CaMO OKO
30 MHUKOTOKCHHA, Y30pPKOBamle jé M3y3eTHO TELIKO M BaXKaH je M3BOP rpellaka,
3aTUM HE II0CTOje CUTYPHU HUBOM MUKOTOKCHHA a UeCTe CUHEPTHjCKe UHTepaKLHje
MMKOTOKCHHA Y HUICKMM KOHLIEHTpalKjama Cy BeJIUKH TPodIIeM.

MUKOTOKCMHM HW3a3WBajy YMTAaB HU3 mopemehaja y OpraHuW3My MOYEBLIHA Of
OMOXEMHJCKUX IPOMEHA, NMpeKo (YHKLUUOHAJIHOI U Mop@osowkor omrehema
pPa3sIMYUTHX TKHBA W OpraHa [0 I0jaBe KIMHUYKHUX 3HAaKOBAa MUKOTOKCHKO3a U
nocnenguuHor yruayha. Hajsehu Opoj MUKOTOKCHKO3a HM3a3BaH je HUKUM
KOJIMYMHAaMa MHUKOTOKCHHA y XpaHU Koje NOBOJe OO TO0jaBe XPOHUYHHUX
MUKOTOKCHKO3a. [Toceban nmpobnem je mpucyCcTBO pe3uzaya LWITo ce, Kao U c1adbuju
KBaJIUTET Meca, Hajuemhe yoyaBa TeK HAKOH Kjlawa >KUBOTHHA. TOKCHYHOCT
MMKOTOKCHHA 3aBUCH Of] BPCTE U KOTMUYMHE MUKOTOKCHHA y XpaHH, Of] AyKHUHE U
HayMHa YHOILeHha Yy OpraHu3aMm, Kao U Off TeHeTCKUX, PU3UOTOUIKHX U CIIOJbAIHX
(paxTopa, Kao ¥ MPUCYCTBA JPYTUX MUKOTOKCHHA. C 003UpPOM Ha 3HayajHe U BeTUKe
pasiuKke y XEMHjCKOj CTPYKTYPH, NIOjEANHN MUKOTOKCHHH UCIIOJ/baBajy pPasIuuUTe
duonowke edeKTe KOjU Ce UCIO0/baBajy Ka0 KAPLIUHOT€HH, MyTareHH, TepaTOreHH,
eMOPHUOTOKCUYHU U UMYHOMOJYJTAaTOPHH.

[Ipema Taprer opraHMma, INpOMEHama | CHUMITOMHMa KoOje W3a3uBajy,
MHMKOTOKCHHH Ce Jejle Yy BHIlIe TIpyna: XemaToOTOKCHHH, He(POTOKCHHH,
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HEYPOTOKCHHH, [UTOTOKCUHH, €CTPOT€HH TOKCHHH, UMYHOCYNIPECUBHU TOKCHHH,
(orocensudbunupajyhu u dakropu opdujama xpaHe. Kao nocnenuua UHrectvje
adaToKCHUHA jaBrbajy ce 000/bera JbYAH Kao LITO Cy XemaTolenyTapHU KapLIMHOM,
aKyTHM TOKCHYHM Xenatutuc, Kwashiorkor, PejoB cunppom, T4 numdonnTtHa
nedunujennrja. OXpaToOKCUH M3a3uBa HedpomaTuje KoA JbyAH, TyMOpe OpraHa
YpUHapHOT TpakTa U bankancky eHpgemcky HedponaTtHjy bynu (BEM). BpojHa cy
0D0JbemA JbYIU KOja Ce [OBOJE Y BE3Y U Ca 3eapaIeHOHOM, T-2 TOKCUHOM U IPYTUM
MHUKOTOKCMHMMAa. HamupHune koje Hajueurhe Mory OUTH M3BOpP MHTOKCHKAlMje
(3pHacTa xpaHuBa, Kada, Kakao, KOIITyHaBO Bohe, HAMUPHULE AHWUMAIHOT
NOpEK/a) OPraHONIENTUUKY M3IJIeNajy MOTIIYHO UCIPAaBHE Ia 3aTO MUKOTOKCHHE
Ha3HBajy ,XJIaJHOKPBHUM ydunama“.

KibyuHe peun: MUKOTOKCUHU, XpaHa 3a JbyZie U KUBOTHUE, 30 paBibe U De3DegHOCT

3axBanHHIA: Pan je moop:xaH cpenctBuMa MUHHECTapCTBa TPOCBETE, HAyKe H TeXHOIOLIKOT Pa3Boja
Penydnuke Cpduje (Yrosop 6poj451-03-9/2021-14/200143).
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MYCOTOXINS - INVISIBLE HAZARD IN FOOD FOR
HUMANS AND ANIMALS
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Abstract

Mycotoxin contamination food and feed is a global problem. The worrying facts
are: more than 25% of the world's grain production is contaminated with
mycotoxins, there are more than 300 mycotoxins in nature, techniques for only
about 30 mycotoxins have been developed for their routine analysis, sampling is
extremely difficult and is an important source of error. safe levels of mycotoxins
and frequent synergistic interactions of mycotoxins at low concentrations are a
major problem.

Mycotoxins cause a whole range of disorders in the body, starting from
biochemical changes, through functional and morphological damage to various
tissues and organs, to the appearance of clinical signs of mycotoxicosis and
consequent death. The largest number of mycotoxicosis is caused by lower
amounts of mycotoxins in feed, which lead to the appearance of chronic
mycotoxicosis. A special problem is the presence of residues, which, as well as the
poorer quality of meat, is most often noticed only after the slaughter of animals.
Toxicity of mycotoxins depends on the type and amount of mycotoxins in feed, on
the length and manner of introduction into the body, as well as on genetic,
physiological and external factors, as well as the presence of other mycotoxins.
Due to significant and large differences in chemical structure, some mycotoxins
exhibit different biological effects that are manifested as carcinogenic,
mutagenic, teratogenic, embryotoxic and immunomodulatory.

According to the target organs, changes and symptoms they cause, mycotoxins
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are divided into several groups: hepatotoxins, nephrotoxins, neurotoxins,
cytotoxins, estrogen toxins, immunosuppressive toxins, photosensitizers and
food rejection factors. As a consequence of aflatoxin ingestion, human diseases
such as hepatocellular carcinoma, acute toxic hepatitis, Kwashiorkor, Ray
syndrome, T4 lymphocyte deficiency occur. Ochratoxin causes nephropathies in
humans, tumors of the urinary tract and Balkan endemic human nephropathy
(BEM). There are numerous human diseases that are also associated with
zearalenone, T-2 toxin and other mycotoxins. Foods that can most often be a
source of intoxication (grain nutrients, coffee, cocoa, nuts, foods of animal origin)
look completely correct organoleptically, which is why they call mycotoxins "cold-
blooded killers".

Keywords: mycotoxins, food for humans and animals, health and safe

Acknowledgments: The study was supported by the Ministry of Education, Science and
Technological Development of the Republic of Serbia (Contract number 451-03-9/2021-
14/200143).
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Kparak cagpxaj

MUKOTOKCHHY Cy TOKCUUHHU CEKYHIAapHU MeTadonuTH Beher dpoja canpodutckux
MJEeCHW KOjU y OpraHu3aM J>KMBOTHHA U JbYyOW Hajuewrhe [JOCMeBajy myTem
KOHTaMHUHHpaHe XpaHe HH(ecTUpaHe criopama, KOHUAWjamMa U/Wiu pparMeHTUMa
MULleNUjyMa. ATMMEHTapHHM YHOLIekheM TOKCHHA TJ/bUBHIIA Y OpPraHHU3am
YKUBOTHA U JbyIU HACTAjY UHTOKCUKALIUj€E, T3B. MUKOTOKCHKO3€e. Ca Ipyre CTpaHe,
HeKke TUIECHH je T0)KeJbHO HahW y XpaHHW jep umajy CIIOCOOHOCT /ia MO3UTUBHO
Memajy CEeH30pHAa CBOjCTBA HAMUPHHIA aHUMATHOT mopewia. 3eapaneHoH (F-2
TOKCHH) IIpUMNajga rpyny (pUuToecTporeHa  HacTaje Kao TOKCUYHHU MPOAYKT IVIECHU
pona ®ycapuym Kkoje KOHTAMHUHHPAjy KUTapHLe KaKo Y II0Jby, TAKO U Y CKIaIULITY.
[Tocne opanHor yHollewa ce BeoMa A0odpo u Op3o pecopdyje, a Hajsehu gmeo
pecopdoBaHOT 3eapaseHOHa Ce MOPTAHUM KPBOTOKOM TPAHCIOPTYje [0 jeTpe y
K0joj ce akymynupa ¥ MeTabonuiue o[ I€jCTBOM penykrasa W ecrepasa. Ha
IEjCTBO 3eapajieHOHA HAjOCET/BUBUjE Cy CBUBE, NOK Cy NPEKUBAPU U KUBHHA
3HaTHO Mame OCET/bMBU. [JOMHWHAHTHA MOjaBa y KAMHHUYKOj CIMUU TpOBamwa
3eapaJieHOHOM je TojaBa eCTPOreHOor CHHIPOMA, 3aTUM [Wjapeja, noBpahame,
onbujame XpaHe, rydurak TejnecHe mace W xemopardje. HakoH peduHHCcama
HEraTUBHUX acleKaTa yHOIlewa 3eapajieHOHa y OpraHu3am, Nakikba HayuyHe
jaBHOCTH yCMEpeHa je Ha OTKpHBambe MO3UTHBHUX edekaTa. Koxm mmamux
JKUBOTHHA MCIO/baBa Ce aHADOMIMYKA aKTHBHOCT 3eapajieHosa KOju CTUMYJIUILIe
XUnogu3y Ha Jy4yeme XOPMOHa pacTa NnoBedyaBajyhu peTeHLHjy a30Ta U BEeroBo
KOHBEPTOBaWe y NPOTEHHE OpraHMW3Ma JXKUBOTHIE, OUIIO CTUMYJIHCABEM
OMoCHHTE3€e NMpPOTEMHA WJIM aK YyCOpaBameM HBUXO0BE pasrpajmwme, des
HCTOBpeMeHOr noBehawa Hacaara MacHOT TKUBA. Y LIWby ITpOBepe aHabOIUYKOT
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IlejCTBa 3eapajieHOHA OPraHU30BaH j€ TPYMTHO KOHTPOJIHY OTJIE[ Ha JyHAaAUMa Y TOBY
Yy KOME je Kao JoJaTak WCXpaHU OIIeNHUX Ipyna KopuurheH npemnapaT Ha 0asu
seapaneHoHa (Ralgro-S). Kpo3 mpousBosHe pesynartaTe oriefa, NpUKas3aH je
NIO3UTHBAH aHaboMMukU edekar 3eapajieHOHa y BHIY CTHUMyJalldje pacTa Ko
TOBHUX KUBOTHHA.

KipyuHe peuH: MUKOTOKCHHH, 3€apajieHoH, QUTOeCTPOreH, UCXpaHa, TOBHA jyHa[

3axBanHHIA: Pan je nogp:xaH cpencTBuMa MUHHUCTapCcTBa IPOCBETE, HAayKe U TEXHOIOLIKOT Pa3Boja
Penydnuxe Cpduje (Yrosop 6poj451-03-9/2021-14/200143).

164



26. TOOUIIBE CABJETOBAE JOKTOPA BETEPUHAPCKE MEJIUITMHE PEINYBJIMKE CPIICKE (BOCHA U XEPLIETOBHUHA) - 2021
26t Annual Counselling of Doctors of Veterinary Medicine of Republic of Srpska (Bosnia and Hercegovina) - 2021

MYCOTOXINS — DO THEY ALWAYS HAVE TO BE HARMFUL
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Abstract

Mycotoxins are toxic secondary metabolites of a large number of saprophytic
molds that most commonly enter the body of animals and humans through
contaminated food infested with spores, conidia and/or fragments of mycelium.
Alimentary introduction of fungal toxins into the body of animals and humans
causes intoxications, the so-called mycotoxicosis. On the other hand, it is
desirable to find some molds in food because they have the ability to positively
change the sensory properties of food of animal origin. Zearalenone (F-2 toxin)
belongs to the group of phytoestrogens and is formed as a toxic product of molds
of the genus Fusarium that contaminate cereals both in the field and in storage.
After oral administration, it is very well and quickly resorbed, and most of the
resorbed zearalenone is transported by the portal bloodstream to the liver, where
it accumulates and is metabolized by reductases and esterases. Pigs are the most
sensitive to the effect of zearalenone, while ruminants and poultry are much less
sensitive. The dominant phenomenon in clinical signs of zearalenone poisoning is
the appearance of estrogen syndrome, followed by diarrhea, vomiting, feed
refusal, weight loss and hemorrhage. After defining the negative aspects of the
intake of zearalenone in the body, the attention of the scientific public is focused
on discovering the positive effects. In young animals, the anabolic activity of
zearalenol, which stimulates the pituitary gland to secrete growth hormone,
increases nitrogen retention and its conversion into animal proteins, either by
stimulating protein biosynthesis or slowing their degradation, without increasing
fat deposits. In order to check the anabolic effect of zearalenone, a group control
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experiment on fattening cattle was organized, in which a preparation based on
zearalenone (Ralgro-S) was used as a dietary supplement of the experimental
groups. Through the production results of the experiment, a positive anabolic
effect of zearalenone in the form of growth stimulation in fattening animals was
shown.

Keywords: mycotoxins, zearalenone, phytoestrogen, diet, fattening cattle

Acknowledgments: The study was supported by the Ministry of Education, Science and
Technological Development of the Republic of Serbia (Contract number 451-03-9/2021-
14/200143).
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Kparak cagpixaj

Ca mpernosHaBawkeM CHMIITOMa NPBUX MHKOTOKCHKO3a, jaBWIa CE€ TEXmba 3a
MpOHAAXKEHEM CTpaTerydjay 0opou MPOTUB IITETHUX eheKkaTa MUKOTOKCHHA. Y 21.
BEKY, NOoTpeda 3a MpOoHaIaKEHEM MyITUIUCHUTIIMHAPHOT ¥ MHTETPHUCAHOT [I7IaHa Y
6opdu MpOTHUB MHUKOTOKCHHA je Hapacia Ca CII03HajoM JJa MUKOTOKCHHHU HaHOCe
LITeTe BEJIHMKUX pPasMepa y CTOYapCTBY. Y KOHLENTy Of BHUBE O TpIeE3e, MpBa
cTpareryja y 00opdu mpoTHB WITETHUX edekaTa MUKOTOKCHMHA je TpeBeHUHja
KOHTaMHHAalMje Koja MOApasyMeBa MPEBEHLUHjy y IOy W NPEBEHUH]Y Y
CKJIAJUIITY, 3aTUM EJIUMHHALW]Yy MHUKOTOKCHMHA IOCTyNLKMMa Cenapauuje u
Ierpajanyje MUKOTOKCHHA Y Mame TOKCHYHA jeNUBEHha U HYTPUTHUBHE TEXHUKE
KOje [Tofipa3yMeBajy IpUMEHY KOpeKkUyje penentype, aHTHOKCUIaHaca, EH3UMa U
HapaBHO ajcopdeHaTa MHUKOTOKCHMHA, KaKO HEOPraHCKHUX, TakKO0 U OPraHCKHX.
Ykonuko npoussohauu mohy y cuTyauujy fga je aHaau3oM yTBpHEHO MPUCYCTBO
MHKOTOKCHHA Y XpaHH, Te Ja TPEBEHTUBHE MEPE U TDETMAHU HUCY J1a/li OYeKHUBasIe
pesyirare, IpUCTylla CE MeTOAM paspehuBama KOHTaMHUHHpaHe XpaHe ca
HEKOHTAaMHUHHUPAHOM WM METOAM IpEyCMEpaBama XpaHEe Ha Mame OCET/bUBE
KUBOTHUICKE BPCTE, a CBE Y LJM/bY NIOCTHU3amka NO3UTUBHOI EKOHOMCKOT dHIaHca y
MPOU3BOAKHU. YCIEX METOHEe 3aBUCU O] MHUIMjAJHOT HHUBOA KOHTaMHUHalHje,
MOCTUTHYTOT ~ CTemeHa  pa3dinakMBawa M JOCTYNHOCTH  TMOTOAHUX
HEKOHTAaMHUHHUPAHUX XpPaHUBA U/WIH XpaHe. 3aTO Y TPOU3BOAHUM YCIOBUMA MOpa
Iia ce MPAKTUKYyje CTaJHU U BUILIECTENIEHU MOHUTOPUHT XUTHjEHCKE UCTTPABHOCTH
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XpaHe y Uuby Op3or M e(uKacHOr pearoBama, Kao, 3a Cajia, jeJUHOI HayuHa
yCIeuHe NMpeBeHlUje WTeTHUX edeKaTa MHUKOTOKCHHA. Y LUy NPOBEpe
IEeI0TBOPHOCTH KopHllhema MELIOBUTOT afcopdeHTa MUKOTOKCHHA Y MOTIYHUM
cMmelmraMa 3a Opojnepe OpraHu30BaH je IPYNHO KOHTPOJIHMU OIJief, 3a KOju Cy
kopuurhenu Opojnepu LJodd 500 mposeHujeHuHje pacrnopeheHu y Tpu rpyme.
[Tpenapar ce cacTojao U3 XUAPATUCAHOT HATPHUjYM KalILWjyM aTyMHUHOCHJIMKATA
(3e0nuT), ecTepuPUKOBAHOT MaHAHOOJUIOCaxapuaa U OEH30eBe KHUCETHHE.
OnTumManHOM KOMOMHALM]jOM aKTUBHUX ITPUHIUIA 3€0/IUTa (MOJIEKYJICKO CUTO) U
MaHaHOOJIUrocaxapuaa (Besuka adCcoprTHBHA MOBPIIMHA) MELUIOBUTH aJiCOPOEHT
je ocTBapHo CBOje nejcTBO He3 WITeTHUX YTHLAja je Ha camy NMPOU3BOIY, a Opojke
roBOpe y MPUJIOT YHEHUIIH [Ia je MO3UTHUBHO [eJI0BA0 Ha MPOM3BOJIHE pe3ysiTare U
30PABCTBEHU CTATYC KUBOTHIA. TUMeE je 0Baj KOHLIENT Ipenapara Joka3ao CBOjy
edukacHOCTy OpOM MPOTHUB ITETHUX e(peKaTa MUKOTOKCHHA.

KibyuHne peum: MUKOTOKCHUHHM, CTpaTervje, OpojnepH, afncopdeHT, NPOU3BOLHU
pesynaTaTtu

3axBaynHHLA: Pap je mogp:xaH cpefcTBuMa MUHHICTapCTBa MPOCBETe, HAayKe H TeXHOIOLIKOT Pa3Boja
Penybnuxe Cpouje (Yrosop 6poj451-03-9/2021-14/200143).
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Abstract

With the recognition of the first mycotoxicosis symptoms, there has been a
tendency to find strategies to combat the harmful effects of mycotoxins. In the
21st century, the need to find a multidisciplinary and integrated plan in the fight
against mycotoxins has grown with the realization that mycotoxins cause large-
scale damage in livestock. In the concept from the field to the table, the first
strategy in the fight against the harmful effects of mycotoxins is the prevention of
contamination, which includes prevention in the field and prevention in storage,
then elimination of mycotoxins by separation and degradation of mycotoxins into
less toxic compounds and nutritional techniques, enzymes and of course
mycotoxin adsorbents, both inorganic and organic. If producers find that the
analysis has identified the presence of mycotoxins in food, and that preventive
measures and treatments have not yielded the expected results, the method of
diluting contaminated food with uncontaminated or the method of redirecting
food to less sensitive animal species, all in order to achieve positive economic
balance in production. The success of the method depends on the initial level of
contamination, the degree of dilution achieved and the availability of suitable
uncontaminated nutrients and / or food. Therefore, in production conditions,
continuous and multi-stage monitoring of food hygiene must be practiced in
order to respond quickly and efficiently, as, for now, the only way to successfully
ment of the Republic of Serbia (Contract number 451-03-9/2021-14/200143).
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prevent the harmful effects of mycotoxins. In order to verify the effectiveness of
the use of a mixed adsorbent of mycotoxins in complete mixtures for broilers, a
group control experiment was organized for which broilers of Cobb 500
provenance were used, divided into three groups. The preparation consisted of
hydrated sodium calcium aluminosilicate (zeolite), esterified manano-
oligosaccharide and benzoic acid. With the optimal combination of active
principles of zeolite (molecular sieve) and mananooligosaccharide (large
absorptive surface), the mixed adsorbent achieved its effect without harmful
effects on the production itself, and the numbers speak in favor of the fact that it
had a positive effect on production results and animal health status. Thus, this
concept of the preparation has proven its effectiveness in combating the harmful
effects of mycotoxins.

Keywords: mycotoxins, strategies, broilers, adsorbent, production results
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Kparak cagpixaj

3HauajaH Opoj BpcTa dmbaka ce 300T CBOjUX apOMaTHYHUX CBOjCTaBa ynorpedspasa 3a
MPOU3BOIKY 3aUMHa. Kao 3a4MHM KOPHUCTE Ce Pa3IuYMTH [IeJI0BU OM/baka: PU3OM,
JYKOBHILIA, KOPEH, JIUCT, KOpa cTadia, UBET, 10, CEME WIH Liena Ousbka. Y BUMa ce
Hajia3e apoMaTUUHe MaTepHje Koje MOTUUY 0]l eTapCKUX yiba, Koja oxpehyjy dunohy u
OPUTMHAIHOCT Mupuca. ETapcka yma cagpke pasIuyuTe akTHBHE MaTepHje,
anKoxoJie, anfexuzie, KeTOHe, yIJbOBOJOHUKE, TeprieHe, heHole, ecTpe WK jequbea
CyMropa.

MehyTuMm, 3auvHU U 3aUMHCKe OWbKe, KOje ce Taje yrJaBHOM Yy TPOICKUM U
cydTponckum odnacTuMa, MOTy OWUTH H3JI0KEHEe KOHTaMHWHALMjU IJIECHUMaA, a
MOCIEAUYHO U MUKOTOKCUHUMA. JJ0Ka3aHo je fa Cy IIECHU Y 3a4MHUMAa IEPMaHEHTHO
3aCTyIJbEHE LITO je BeJTUKH TPOJJIEM aKo Ce 3Ha [ja Ce 3aUMHH HHTEH3UBHO KOPHUCTE Kao
3Ha4YajHU JOJALM XPaHH y KyJIMHAPCTBY U MPUIUKOM WHIYCTPHjCKE MPEpasie Meca.
Haj3HauajHuju NpOAYyIIeHTH MUKOTOKCHHA y 3aUMHHAMa Cy BPCTe MIeCHU U3 TPU POfa:
Aspergillus, Penicillium u Fusarium, ani y MHOTUM 3aYWHUMA Cy TIPUCYTHE U BPCTE U3
ponaAlternariau Rhizopus.

MWUKOTOKCHHM y OpraHM3My [OBOJ€ OO aKyTHHUX HWHTOKCHKalMja U XPOHUYHMX
TOKCHKO03a, TaKo JIa CBAaKO MPUCYCTBO IJIECHU Y 3aUMHUMaA MTPeCcTaBsba NOTeHIHjaTHy
OTIaCHOCT MO 37passbe JbyAu. O63upoM fa ce BPJIo TEIIKO eTHMMHUHUINY, TIojayaBa ce
HEBUJJbUBO KyMYyJIaTUBHO U IyTOTPajHO Pa30pHO [1ejcTBO Ha hesyje BUTAIHUX OpraHa.
Y nocnenwux meT roguHa objaB/beHO je oko 150 pamoBa Ha TeMy MHUKOTOKCHHA Y
3aunHuMa U oko 130 pamoBa Ha TeMy IUIECHU Yy 3auMHuUMa. Mcnurtano je 38 Bpcra
3aurHa U 17 BpCTa MUKOTOKCHHA. HajBullle cy U3y4yaBaHU MiIeBeHa ManpuKa, LPHU
oudep, hymdup, MyckaTtHu opax, KOMOpay, UMET, KypKyMa U TAMHjaH. YTBphHeEHO je
MpUCYCTBO cinenehux MUKOTOKcHHA: adatokcuuu (B1, B2, G1, G2), oxpaTokcuH A,
LUWUTPUHUH, 3eapajieHoH, pymonusunu (B1, B2), puxorenenu (DON, NIV, T-2, HT-
2), antepHapua Tokcunu (ALT, AOH, TEA) 1 cTepurMaTOLIUCTHH.

KipyuHe peun: dubKa, 3aUUHH, TUIECHU, MUKOTOKCUHU

3axBanHHNa: Paj je mopp:xaH cpescTBMMa MUHHCTapCTBa MPOCBETE, HAYKE M TEXHOJIOUIKOT Pa3Boja
Penybnuke Cpduje (Yrosop 6poj451-03-9/2021-14/200143).
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Abstract

Due to its aromatic properties, a significant number of plant species are used for the
production of spices. Different parts of plants are used as spices: rhizome, bulb, root,
leaf, tree bark, flower, fruit, seed or whole plant. They contain aromatic substances
derived from essential oils, which determine the fineness and originality of the
fragrance. Essential oils contain various active substances, alcohols, aldehydes,
ketones, hydrocarbons, terpenes, phenols, esters or sulfur compounds.

However, spices and herbs, which are grown mainly in tropical and subtropical areas,
can be exposed to mold and, consequently, mycotoxins. It has been proven that molds
in spices are permanently present, which is a big problem if it is known that spices are
intensively used as significant food additives in culinary and industrial meat
processing. The most significant producers of mycotoxins in spices are mold species
from three genera: Aspergillus, Penicillium and Fusarium, but species from the
genus Alternaria and Rhizopus are also present in many spices.

Mycotoxins in the body lead to acute intoxications and chronic toxicosis, so that any
presence of mold in spices represents a potential danger to human health. Since they
are very difficult to eliminate, the invisible cumulative and long-lasting destructive
effect on the cells of vital organs is intensified.

In the last five years, about 150 papers on the topic of mycotoxins in spices and about
130 papers on the topic of molds in spices have been published. 38 types of spices and
17 types of mycotoxins were tested. The most studied are ground pepper, black
pepper, ginger, nutmeg, fennel, cinnamon, turmeric and thyme. The presence of the
following mycotoxins was determined: aflatoxins (B1, B2, G1, G2), ochratoxin A,
citrinin, zearalenone, fumonisins (B1, B2), trichothecenes (DON, NIV, T-2, HT-2),
alternaria toxins, AOH, TEA) and sterigmatocystin.

Keywords: plant, spices, molds, mycotoxins
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Kparak cagpxaj

[TpuCyCTBO TEWIKKUX MeTasla U3a3uBa IUTETHE e(EKTE Y KUBUM OPraHU3MHUMA, jep
MMajy CIOCODHOCT Ja KOMIIETUTHUBHO yjla3e y MeTadolIuyKe Ipolece yMjecTo
€CeHUWjaJIHUX MUKpOeleMeHaTa. XpaHa 3a XKUBOTHUIbE MOXKe OUTH 3araheHa oBUM
€/IleMEHTUMa IUPEKTHO U3 KUBOTHE CPEeJWHE W/WIH y TOKY CaMOT IIPOU3BOLHOT
npoueca. Kaga XUBOTHHBE, KOjé CE€ KOPUCTE 3a NPOU3BONKY HaMHUDHHLA
KOH3yMHPajy TaKO KaHTAMHUHHpaHy XpaHy KOHTaMHMHallMja ce IPEHOCH U Ha caMe
HaMHpHHULEe. 3aTO je 300r 34paB/ba JKUBOTHHA U JbYIH HEONXOJHO IIPATUTH HUBO
KaHTaMUHALMje XpaHe 3a )KUBOTUHE OBUM eJIEMEHTUMA.

MaxcumanHO [0O3BO/bEHE KOJIHWYMHE OBUX KOHTAMHHaHATa Cy IpONHCaHe
[IpaBUJIIHUKOM O HEXXE/bEHUM CYIICTaHIlaMa y XpaHH 3a xkusotuwme (CI' buX op.
72/11,70/16).

Y oBOM pafly Cy NpHKa3saHH pe3yJsiTaTd UCIIUTHBamWa CajipKaja 0j10Ba, KaAIMUjyMa,
apceHa n xuBey 101 y30pKy pasnuyuTHX KaTETOpPHja XpaHe 3a KUBOTUIE (KDMHUBA,
MOTIyHE KPMHE CMjece, NOMyHCKe KpMHE CMjece, IPEMUKCH U XpaHa 3a pude)
BehMHOM M3 BJIaCTUTE KOHTPOJE, Y nepuony of janyapa 2019. roouHe no mapra
2021.ropuHe.

3a yTBphuBame KOJTUYMHE 0J10BA U KafMHUjyMa, KopulrheHa je BaaugupaHa MeToma
npema BAS EN 14084:2005, a 3a apcen npema BAS EN 14546:2007. KonuurHa
JKUBE je yTBpheHa akpeJuTOBaHOM METOAOM OUPEKTHOT Cla/biBaka Ha )KUBUHOM
aHanusatopy AMA 254.

KonuuuHe TemKUX MeTajna KBaHTHU(HUKOBaHE Cy Y CBUM KaTeropydjama XpaHe 3a
xuBoTUBE. Kop ogpehenor dpoja y3opakxa, yTBpheHe KOJIMYMHE 0JI0Ba, apCeHa U
KagMHujyma cy OWsie UCIoj JUMHUTA KBaHTU(HUKAUWje, OOK je MaKCHMalHa
KOJIMUKHA 3a 0710BO u3Hocwna 3,085 mg/kg, 3a xkagmujm 0,503 mg/kg, 3a apcen
2,952 mg/kg. 3abumexeHe Cy BHUIIe MPOCjeYHE BPUjENHOCTH KOIUYMHE OBHUX
MeTasia y IPEMHUKCUMA Y OTHOCY Ha OCTasle Karteropuje. JKusa je KkBaHTU(PHUKOBaHA
jenuHo y XxpaHHu 3a pude ca MakCUMaTHOM KoHLeHTpauujom 0,051 mg/kg.

Cse yTBpheHe KOTMUUHE TEIIKUX METaIa Cy OUIe UCIIOA MAaKCUMAJTHO J03BOJbEHUX,
OJHOCHO y ckany ca Bakehum nponucom. [IpucycTBO NojefUHUX MeTana yHyTap
UCTe KaTeropuje Bapypa, ITO 3Ha4M JJa HUBO KOHTAMUHALWj€e HE 3aBUCH CaMo O]
BpCcTe XpaHe Beh M of Apyrux ussopa, Te je 300r Tora ompasjaHa KOHCTAHTHA
KOHTpOJIA.

KibyuHe pHjeuH: XpaHa 3a )KUBOTHIE, KOHTAMHUHAHT, TEUTKW METAJI, TPEMHUKC
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Abstract

The presence of heavy metals causes harmful effects in living organisms, because
they have the ability to competitively enter into metabolic processes instead of
essential microelements. Feed can be contaminated with these elements directly
from the environment and/or during the production process. When animals, used
for food production, consume such contaminated food, the contamination is
transmitted to the food itself.

The maximum permitted amounts of these contaminants are given by the
Regulation of undesirable substances in feed (SG BiHno. 72/11, 70/16).

This paper presents the testing results of the lead, cadmium, arsenic and mercury
content in 101 samples of different feed categories (fodder, complete feed
mixture, supplementary feed mixture, premixes and fish meal) mostly from their
own control, in the period from January 2019 by March 2021.

To determine the amount of lead and cadmium, a validated method according to
BAS EN 14084: 2005 was used and for arsenic according to BAS EN 14546: 2007.
The amount of mercury was determined by an accredited method of direct
incineration on a mercury analyzer AMA 254.

Amounts of heavy metals have been quantified in all categories of feed. In a
certain number of samples, the determined amounts of lead, arsenic and cadmium
were below the quantification limit, while the maximum amount of lead was 3.085
mg/kg, cadmium 0.503 mg/kg, arsenic 2.952 mg/kg. Mercury was quantified in
fish meal with a maximum concentration of 0.051 mg/kg.

All determined amounts of heavy metals were below the maximum allowed, which
is in accordance with the valid regulation. The presence of certain metals within
the same category varies, which indecates that the level of contamination does not
depend only on the type of feed but on other sources too, and therefore constant
controlis justified.

Keywords: animal feed, contaminant, heavy metal, premix
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Kparak cagpikaj

3ajenHo ca ceieHOM, IMHKOM, DaKpoM, jOIIOM U Ip. MOMUDJEH Cafia y eCeHIjamHe
MUKDOEJIEMEHTE KOjU Cy HEONXONHHW 33 HOPMAJIHO OJBHjamkbe METadOTHUKHUX
mporieca. Y MPUPOAX Ce MONUOIEH He Hala3d y eleMeHTapHOM CTamy Beh je
IPBEHCTBEHO MpHUCYTaH y 00nuKy monudaenara (MoS2) u depumonudnara
(Fe2(Mo04)2), nok je y MellaoHULlaMa CTOYHE XPaHe YeCT CYyIJIEMEHT y 0DIUKy
HaTpHjyM Monudpara. Y Npuponu jodap U3BOop MonudaeHa 3a Jomahe KUBOTHIbE
npencTaBbajy OWbHAa XpaHUBA (Lepeanuje) U NUCHATO moBphe y kojuma je
npoceyaH cagpxaj monudnena og 0,5 no 100 mr/xr CM. 3abenexeHa cy TpoBamwa
YKUBOTHHA KOja Cy Ha UCMALIY IIe Cy MPUCYTHe DUbKe ca BACOKHUM CafIpXKajeM 0BOT
MuKpoeneMmeHnTa. JJobpo ce pecopdyje y TaHKMM LIpeBHMa, [OK je y TKUBUMA
NPUCYTaH NPBEHCTBEHO y jeTpu, Oydpe3uma u maHkpeacy. I1onyXHUBOT y
OpraHU3MYy je KpaTak, U3HOCH CBera HeKOJIMKO YacoBa U U3JTyuyje Ce MPeKo YpUHa.
Kop xuBOTHWA, MOJUOIEH ylnasu y cacTaB 4YeTUPHU pa3nUYUTa €H3UMa
(MeTanodaBoNpOTENHA): KCAHTUH OKCUJa3e, ajJJexu] oKcujase, Cyadur
OKCHJla3e U MHUTOXOHJpHjallHa aMHUIOKCHH pexykTaza (MAMII). Y HaBemeHUM
€H3UMHMa MOJIUDMEH je MPUCYTaH y OOJIMKY KOMILIeKCa MOIUOJONTEPUHA TPEKO
KOjer y4ecTByje y peakjjama XugpoKcuianyje.

KnuHnuka cinvka geduunuta monudneHa 3adenexeHa je KOI KO3a, jarmaigu, U
»uBuHe. [TojaBa naTosiorvje BesaHe 3a JeULUT HUje YBEK MocieJulla HeJOBOJbHOT
yHOCa, Beh Moske DUTH U 1oc/ieulia reHeTCKU KOHTPOJIMCaHe HeafleKBaTHe CUHTe3e
U yrpagme MonudmonTepuHa. 3HayajHO Behu W yemhw npodnem npencTasba
NUTawbe TOKCUYHOCTH MonudeHa. Kpase v oBle cy oceT/brBe Ha 1o3e 1o 30 Mr/kr,
IOK KOWH, CBUIE U KO3€e Tonepully gose 10 1000 mr/xr. MonubdneHosa koz rosesia
HaCTaje HaKOH YHOCA BUCOKHUX [103a MOIUOEHa, Y3 HacTaHaK TPUTUOMONUdAaTa, U
y3 UCTOBPEMEHO HHCKe pno3e Dakpa. CUMITOMH yK/BYYYjy aHEMHU]Y,
raCTPOMHTECTUHAIHE CMETHE, CMalbeH PacT ¥ 0Te)XaHy penponykuujy. Kon renanu
3adesie’keHa je nepugoHTanHa UHGIaManuja u rydburaxk syoda.

3adenexeHe cy cClokeHe MHTepakuuje msmely monudoeHa, bdakpa U cymmopa.
Edextu monudaeHa ce Mory odjaCHUTH NpoMeHaMa apMHUTETa JIMTaHza 3a bakap,
yciien dyera fosnasu 1o nopemehaja nuctpudyuuje dakpa 1 BeroBor MeTadogInuKkor
nedbunrra. MonubdaeH je aHTUIOT y Cay4ajy TpoBawa Odakpom, mehyTtum
MeXaHH3aM JIeJI0Bama joll yBEeK HHje y TOTITYHOCTH PaCBeT/bEH.

KipyuHe peun: monudneH, MeTanodiaBonpoOTeNHH, [e(ULUT, TPDOBABE
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Abstract

Together with selenium, zinc, copper, iodine, etc. molybdenum is an essential
microelement required for metabolic processes in the cell. In nature molybdenum
is not present in its pure elementary form, but as molybdenate (MoS2) and
ferrimoyibdate (Fe2(MoO4)2), while in the feedstuff industry is a common
supplement in the form of sodium molybdate. A good source of molybdenum for
animals are plant feedstuffs (cereals) and leafy vegetables. In these plants the
average molybdenum concentration ranges from 0.5 to 100 mg/kg DM. Cases of
poisoning have been reported in situations where the animals were on pasture
grazing on plants with a high content of this microelement. It is well absorbed in
the small intestine, and is mainly present in the organism in the liver, kidneys and
pancreas. Its half-life in the organism is short, only a few hours, and is excreted by
means of urine.

In the animal kingdom molybdenum is a component of four different enzymes
(metaloflavoproteins): xanthine oxidase, aldehyde oxidase, sulphite oxidase, and
mitochondrial amidoxin reductase (mAMC). In these enzymes molybdenum is
present as a molybdopterine complex by means of which takes part in
hydroxylation reactions.

Clinically manifested molybdenum deficiency has been recorded in goats, lambs,
and poultry. The existence of pathological signs is not always the result of an
inadequate intake, as it can be the consequence of genetically controlled
inadequate synthesis and incorporation of molybdopteridine. A significantly
more evident problem is presented as the result of molybdenum toxicity. Cattle
and sheep are sensitive to doses of about 30 mg/kg, but horses, pigs and goats can
tolerate up to 1000 mg/kg. Molybdenosis in cattle due to high doses of
molybdenum develops as tritiomolibdate forms concurrent to low copper doses.
The symptoms include anemia, gastrointestinal disorders, stunt growth and poor
reproduction. Calves may develop periodontal inflammation and teeth loss.
Complex interactions between molybdenum, copper and sulphur are
documented. The effects of molybdenum can be explained by changes of the
affinity of copper ligands which results in changes of copper distribution and
metabolic deficiency. Molibdenum is an effective antidote for copper poisoning,
however the mechanism of action is still not elucidated.

Keywords: molybdenum, metalloflavoproteins, deficiency, poisoning
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I'AIl AHAJIN3A 3AKOHA 3A BETEPHAPCKO-MEJIUITMHCKE
HPEIMAPATE CA HUJBEM JOBUJAIBA CMEPHULIA YV JA/JBUM
MNOCTYINIUMA INIOBERAIBA CTEIIEHA YCATAIIEHOCTH CA

EBPOIICKUM 3AKOHOJABCTBOM

Huxomnue baboscku', Camko Apcos’, MaprHa BennukoBcka”

1 AreHnuja 3a xpaHa u BerepuHapctBo, Ckorje, Penybnuka CeBepHa MakenoHuja
2 AreHnvja 3a XpaHa 4 BeTepHHapcTBo, Ckomje, Penydnuka CeBepHa Makenonuja
* KopecniopeHTHH ayTop: MapuHa Bennukoscka; e-mail: mvelichkovska@fva.gov.mk

Kparak cagpixaj

AreHuyja 3a xpaHy u BetepuHapctBo PCM y 2010 ronvHu poHena je 3akoH O
BETEPUHAPCKO MEAULIMHCKUX mpenapaTtuma ,,CJI PCM* 6p. 42/10, 136/11, 149/15,
53/16 u 241/18 m y HapenHOM IEPUOAY PEIBAHTHE INOJ3aKOHCKE aKTe
(IlpaBunnuke, Pewema, 3adpane, Jlucre, OfIyKke U CJIMYHO) TPAaMCIIOHUPAmbEM
HOupextuBe 2001/82/E3 Kop 3ajenHuue 0 BETEPUHAPCKO MEOULUHCKUX
npenapaTvma, kou ypehyje ycioBe M MOCTymnKe 3a OfoOpaBame 3a CTaB/bama Y
IIPOMET, NPOU3BOLCTBO, yBO3, IOCENOBame, MPOEMT, yrnotpedba W KOHTpoOsa
BETEPUHAPCKO-MEJUIIMHCKUX Ipenapara. 300r NpeTHpUCTYNIHUX LOroBopa
Penybnuke CeBepHe Makenonuje ca EY u obaBe3y mocTusama Beher cremneHa
ycarnaumeHocT ca EY aktima kao W cTymamem Ha CHasud HoBe Perynartuse
EBponckor ITapnamenta (EY) 2019/6 on 11 meuemdpa 2018 romusHe o
BETEPUHAPCKO-MEJULIMHCKHUM TIpenapaTima, AreHiyja 3a XpaHy 1 BETEpUHAPCTBO
PCM ypanuna je KoMnapaTUBHY aHa/lIN3y MOCTOjHOT 3aKOHA ¥ HOBUX ITPONUCHMA
EY xom perynuiy oy obnact. OBUM NyTeM [OOHIA Cy CE CMEDHHULE y Aa/beM
npouecy nosehamwa crenena ycarnameHoctd ca EY 3akoHomaBcTBoM. OueHOM
CTeNeHa YyCOIJIAlleHOCTH, yoyaBawe HenoypeheHUX moapydja 3a edeKTUBHY
npumeny EY Aquisa mobuse cy ce CMEpHHLE 3a aKTUBHOCTH AreHlyja y Nepuony
NpUCTyNama Koje Tpeda MpUIaroguTH HayyHOM HalpeAKy, TPEHYTUM YCI0BHMa
TPXKUILTA, CMalbUBake aJMUHUCTPATUBHOT onTepehewa, nosehame NOCTYMHOCTH
BETEPUHAPCKO-MEOULIMHCKUX Mpenapara, odbesdehuBawe BHUCOKE CTaHmaphe
KBaJIUTETa, HEIIKOJ/bUBOCTH, LEJIOTBOPHOCT BETEPHUHAPCKO MENULIIMHCKHUX
npemnapara, oaropapajyhe nosupame, npahewe aHTUMUKPOOHE OTIIOPHOCTH BE3aHO
32 eKOHOMCKY PEAJIHOCT MPY’KalkeM BHUCOKOT CTENEHA 3allTHUTE jaBHOI 3[IpaBiba,
30paBiba KUBOTHHA, 0JIArOCTame W KMBOTHY cpefuHy. LIub oBe KoMmapaTuBHE
cTynvje duo je ma ce u3BpLIM yoyaBame HepoypeheHux noppydja (IAITOBA)
Ipernesom Kommnapauuje onpendu y 3akoHy ca ogpendama Perynatrse EBponckor
[TapnamenTa (EY) 2019/6 om 11 meuembpa 2018 ropvHe O BeTEpHUHAPCKO-
MeIULIMHCKUM TpernapaTtima U CTaB/baky M3BaH cHare Jupextuse 2001 /82/E3
Kop 3ajenHuue 0 BeTepUHAPCKO MEAULIMHCKUX MTPenapaTa.

Kmyune peun: EY 3aKOHOIABCTBO, BETEPHHAPCKO-MENULMHCKHU IMpPENapaTy,
Penybnuka CeBepHa Makenonuja
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GAP ANALYSIS OF THE LAW ON VETERINARY MEDICINES IN
ORDER TO OBTAIN GUIDELINES IN FURTHER PROCEDURES
FOR INCREASING THE LEVEL OF COMPLIANCE WITH
EUROPEAN LEGISLATION

Nikolche Babovski', Sasko Arsov’, Marina Velickovska”

1 Food and veterinary agency, Skopje, Republic Of North Macedonia
2 Food and veterinary agency, Skopje, Republic Of North Macedonia
* Corresponding author: Marina Velickovska; e-mail: mvelichkovska@fva.gov.mk

Abstract

Food and Veterinary Agency of RNM, in 2010 issued the Law on Veterinary
Medicinal Products "Official Gazette no. 42/10, 136/11, 149/15, 53/16 and
241/18" and in the following period relevant bylaws (Rulebooks, Decisions,
Prohibitions, Lists, Orders etc.). This Law transposed from EU Directive
2001/82/EC to the Community Code on Veterinary medical preparations,
regulates the conditions and procedures for approval for placing on the market,
production, import, possession, marketing, use and control of veterinary
medicinal products. Due to the pre-accession agreements of the Republic of North
Macedonia with the EU and the obligation to achieve a greater degree of
harmonization with EU acts as well as the entry into force of the new Regulation of
the European Parliament (EU) 2019/6 of 11 December 2018 on veterinary
medicinal products, the Food and Veterinary Agency prepared a comparative
analysis of the existing law and new EU regulations governing this area. In this
way, guidelines were obtained for the further process of increasing the degree of
harmonization with EU legislation. Assessment of the degree of compliance,
identification of uncovered areas for effective implementation of EU Aquis
provided guidelines for the activities of the Agencies in the accession period that
should be adapted to scientific progress, current market conditions, reducing
administrative burdens, increasing the availability of veterinary drugs, ensuring
high standards of quality, safety, efficacy of veterinary medicinal products,
appropriate dosing, monitoring of antimicrobial resistance related to economic
reality by providing a high level of protection of public health, animal health,
animal welfare and the environment. The aim of this comparative study was to
identify areas- not regulated or newly areas (GAPS) by reviewing the comparison
of provisions in the law with the provisions of Regulation (EU) 2019/6 of the
European Parliament of 11 December 2018 on veterinary medicinal products and
repealing Directive 2001/82 / EC Community Code on Veterinary Medicinal
Products.

Key words: EU legislation, veterinary medicinal products, the Republic of North
Macedonia
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PU3HUIHU U KOPUCTH O IIPUMEHE MAPUXYAHE (KAHABUCA) Y
BETEPUHAPCKOJ MEJHUILIMHH

Butomup Rynuh', Cama Usanosuh', Cynuuna boposan', Uuaupa Myjesusosuh’,
Pomen Benes’, Anapeja ITpesennap-Lpauh’, Aprypo Anamon’

1 Ip Buromup hynuh, pegosau mpodgecop,

daxynTeT BETEPUHAPCKE MEOULIMHE, YHUBEP3UTET y Beorpany;
1 Ip Caua MiBanosuh, BanpenHu npogecop,

daxynTeT BeTepUHAPCKE MEOULIMHE, YHUBEP3UTET y beorpany
1 Op Cynuuua boposaH, pefosau npodecop,

daxynTer BeTepuHapCKe MeAULIMHE, YHUBEP3UTET y beorpany

2 Ip Uupgupa Myjesunosuh, pegosau npodecop, Paxynrter serepuHapcke menuuune, Capajeso,
30p Pomen Benes, penosuu npodecop, dakynTer BeTeprHapCKe MeULINHE,
Cxorje, CeBepHa MakenoHnuja
4 Ip Aunpeja IIpesenpap Lpuuh, pegosHu npodgecop,
BereprHapcku daxynrer, 3arped, XpBaTcka
5 IIp Aptypo AHanoH, pefoBHU npodecop, daxkynTeT BeTepuHapcKke MeLULIUHE,
Yuusepsurer ,,Complutense de Madrid“ y Madridu, Spanija.
* KopecriogentHu aytop: Butomup hynuh; e-mail: cpcv57@gmail.com

Kparak cagpxaj

JlaHac ce y CBeTy CBe BHIIE KOPUCTH MapUxyaHa YU NPOU3BOAU Of BHe, Kako 3a
MeJIULMHCKe, Tako U PeKpeaTUBHe CBpXe KOJ jbynu. MehyTum, ca mopactom ose
MPUMEHE, pacTao je u 0poj cirydajeBa TOKCUKO3a KOf KyhHuX Jbydumarnia, HacTamux
yciiesl TpoBaka MapuxyaHoM. OBaj mpobiem je mocTao jour Behu kaja cy BIacHUITN
KUBOTUHA y JK€/BH Na MOMOTHY CBOjUM JbyOMMIIMMa, KOJ pasHHUX CTama U
nopemehaja noxyllajad HCTE Ja U3Jiede, yIpaBO NPUMEHOM IMPOHU3BOJA Of
MapuxyaHe. Beh myro BpemeHa BIaCHHULIM KMBOTHHA IIUPOM CBETA MOCTABIbAjy
nuTama: ,Jla 1 cy MapuxyaHa U BheHH! POU3BOAH JIETa/IHU, CUTYPHH U e(pUKacHU
3aJieyere pa3Hux nopemehaja Koj )KUBOTHbA? .

[Iwsb 0BOT paja je fa ce Hallle Kosere (Kpo3 MpHUKa3 pasiuyUTHX BpCTa MapUXyaHe U
HBEeHUX TPOU3BOJA, KAa0 U MTpUMepa MPUMeHe UCTUX KO XKUBOTHHA KPO3 UCTOPH]Y,
Te 110CTOjehe 3aKOHCKe PeryjIaTUBE U pomnuca), bap Maso yrno3Hajy ca IpUMEHOM
WCTHX (Kao JIeKOBa W/WIK CyTlJIeMeHaTa) Y KITHHUYKOj BEeTePUHAPCKO]j MTPAKCH, anu
¥ ca Mmoryhum TpoBawuma M (ycie[ Tora) NoTpedHUM yno3opewmrma Be3aHUM 3a
BUXOBY IPUMEHY .

KibyuyHe peuu: pusniy, KOPUCTH, TPUMEHA, MaprxyaHa (kaHabuc), BeTepruHapcka
MeIuIuHA
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RISKS AND BENEFITS OF MARIJUANA (CANNABIS) USE
IN VETERINARY MEDICINE

Vitomir Cupic™, Sasa Ivanovic', Suncica Borozan', Indira Mujezinovic’,
Romel Velev’, Andreja Prevendar-Crni¢', Arturo Anadon’

1 Dr Vitomir Cupi¢, full professor, Faculty of Veterinary Medicine, University of Belgrade;

1 Dr Sasa Ivanovic, Associate Professor, Faculty of Veterinary Medicine, University of Belgrade
1 Dr Suncica Borozan, full professor, Faculty of Veterinary Medicine, University of Belgrade
2 Dr Indira Mujezinovi¢, full professor, Faculty of Veterinary Medicine, Sarajevo, BIH
3 Dr Romel Velev, full Professor, Faculty of Veterinary Medicine, Skopje, Northern Macedonia
4 Dr Andreja Prevendar Crni¢, full professor, Faculty of Veterinary Medicine, Zagreb, Croatia
5 Dr Arturo Anadon, full professor, Department of Pharmacology and Toxicology,
Faculty of Veterinary Medicine, Universidad Complutense de Madrid, Spain
* Corresponding author: Vitomir Cupi¢; e-mail: cpev57@gmail.com

Abstract

Today, marijuana and its products are increasingly used in the world, both for
medical and recreational purposes in humans. However, with the increase of this
application, the number of cases of toxicosis in pets, caused by marijuana
poisoning, also increased. This problem became even bigger when the owners of
animals, wanting to help their pets, tried to cure them of various conditions and
disorders, by using marijuana products. For a long time, animal owners around
the world have been asking questions: "Are marijuana and its products legal, safe
and effective for treating various disorders in animals?".

The aim of this paper is that our colleagues (through a review of different types of
marijuana and its products, as well as examples of their use in animals throughout
history, and existing legislation and regulations), at least a little familiar with their
use (as drugs and / or supplements) in clinical veterinary practice, but also with
possible poisonings and (consequently) the necessary warnings related to their
use.

Key words: risks, benefits, application, marijuana (cannabis), veterinary
medicine
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UTJECAJ STAROSTI NA KONCENTRACIJU LECITINA,
HOLESTEROLA I UKUPNIH LIPIDA U NEKIM TKIVIMA ZIVOTINJA

Atifa Ajanovi¢', Amina Hrkovi¢-Porobija*™, Lejla Veli¢’

1 Dr. Atifa Ajanovi¢, vanredni profesor, Veterinarski fakultet Sarajevo, BiH
2 Dr. Amina Hrkovi¢-Porobija, vanredni profesor, Veterinarski fakultet Sarajevo, BiH
3 Dr. Lejla Veli¢, vanredni profesor, Veterinarski fakultet Sarajevo, BiH
* Korespodentni autor: Amina Hrkovi¢-Porobija; e-mail: amina.hrkovic@vfs.unsa.ba

Kratak sadrzaj

Brojnanaucnaistrazivanja potvrduju povezanost izmedu prehrane i zdravlja ljudi.
U srediStu interesovanja su lipidi u hrani. Lipidi u hrani mogu biti animalnog i
biljnog porijekla. Meso je sastavni dio prehrane vecine potrosaca u kojoj
predstavlja izvor bioloski visoko vrijednih proteina, esencijalnih masnih kiselina,
vitamina i mineralnih tvari. Sprovedenim analizama u krvi i homogenatima
zivotinjskih tkiva uoc¢ene su neke specifi¢ne promjene lipidnih parametara u toku
starenja goveda i peradi. Sa starenjem goveda sadrzaj lecitina, holesterola i
ukupnih lipida raste u plazmi i jetri, dok u punoj krvi i mozdanom trkivu opada.
Sadrzaj lecitina i holesterola u bubregu goveda opada, a ukupni lipidi se
povecavaju sa staro$cu zivotinje. Sadrzaj lecitina, holesterola i ukupnih lipida u
butu goveda neravnomjerno se mijenja sa staroS¢u. Najvisi sadrzaj lipidnih
parametara utvrden jeujunec¢em butu. U jetriperadi sadrZajlecitina, holesterola
i ukupnih lipida se smanjuje sa staro$¢u. Medutim, sadrzaj lecitina, holesterola i
lipida u bubregu i butu peradi se znatnije ne mijenja tokom starenja. Na lipidno-
hemijsku kompoziciju mesa goveda i peradi utjeCe viSe faktora, a osim
hormonalnih, jedan od najvaznijih je nacin ishrane. Cilj rada je prikazati uocene
promjene lipidnih parametara u krvi i tkivima Zivotinja u toku starenja te ukazati
njihov uticaj na kvalitet mesa, donekle objasniti membransku disfunkciju stanica i
datiboljiuvid umetabolicko-biohemijske poremetnje u toku procesa starenja.
Kljucne rijeci: dob, lecitin, holesterol, ukupni lipidi, Zivotinje
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INFLUENCE OF AGE ON THE CONCENTRATION OF LECITHIN,
CHOLESTEROL AND TOTAL LIPIDS IN SOME ANIMAL TISSUES

Atifa Ajanovi¢', Amina Hrkovi¢-Porobija*™, Lejla Veli¢’

1 Dr. Atifa Ajanovi¢, associate professor,
Faculty of Veterinary Medicine Sarajevo, Bosnia and Herzegovina
2 Dr. Amina Hrkovic-Porobija, associate professor,
Faculty of Veterinary Medicine Sarajevo, Bosnia and Herzegovina
3 Dr. Lejla Veli¢, associate professor, Faculty of Veterinary Medicine Sarajevo,
Bosnia and Herzegovina
* Corresponding author: Amina Hrkovi¢-Porobija; e-mail: amina.hrkovic@vfs.unsa.ba

Abstract

Numerous scientific studies confirm the link between diet and human health.
Lipidsin food are at the center of interest. Lipids in food can be of animal and plant
origin. Meat is an integral part of the diet of most consumers in which itis a source
of biologically highly valuable proteins, essential fatty acids, vitamins, and
minerals. Analyzes in blood and homogenates of animal tissues showed some
specific changes in lipid parameters during the aging of cattle and poultry. As
cattle age, the content of lecithin, cholesterol, and total lipids increases in plasma
and liver, while in whole blood and brain tissue it decreases. The content of
lecithin and cholesterol in the kidney of cattle decreases, and the total lipids
increase with the age of the animal. The content of lecithin, cholesterol, and total
lipids in the thigh of cattle changes unevenly with age. The highest content of lipid
parameters was determined in the beef thigh. In poultry liver, the content of
lecithin, cholesterol, and total lipids decreases with age. However, the content of
lecithin, cholesterol, and lipids in the kidney and thigh of poultry does not change
significantly during aging. The lipid-chemical composition of beef and poultry
meat is influenced by several factors, and in addition to hormonal, one of the most
important in the diet. This paper aims to show the observed changes in lipid
parameters in the blood and tissues of animals during aging and to indicate their
impact on meat quality, explain some membrane cell dysfunction, and provide
better insight into metabolic and biochemical disorders during aging.

Keywords: age, lecithin, cholesterol, total lipids, animals
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BIOAKTIVNE KISELINE OVCIJEG MLIJEKA I SIRA SA
PODRUCJA BOSNE I HERCEGOVINE
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Pamela Bejdi¢’, Amel Cutuk’, Ermin Salji¢’, Atifa Ajanovic®

1 Dr.Amina Hrkovi¢-Porobija, vanredni profesor, Veterinarski fakultet Sarajevo, BiH
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8 Dr.Atifa Ajanovi¢, vanredni profesor, Veterinarski fakultet Sarajevo, BiH
* Korespodentni autor: Amina Hrkovi¢-Porobija; e-mail: amina.hrkovic@vfs.unsa.ba

Kratak sadrzaj

Nema sumnje da mlijeko i mlije¢ni proizvodi imaju visoku hranjivu vrijednost.
Medutim, njihova dana$nja potro$nja sve viSe ovisi o njihovim dijetetskim i
zdravstvenim svojstvima. Preporuke potrosacima da biraju hranu sa niskim
sadrzajem masti, holesterola i energije dovele su mlijeko i mlije¢ne proizvode u
nezavidan polozaj. Primjetno je da se posljednih godina sve ve¢a popularnost
pridaje onim mlije¢nim proizvodima koji imaju pozitivno djelovanje na ljudski
organizam. Cilj ovoga rada bio je odrediti masno-kiselinski sastav ov¢ijeg mlijeka i
ovc¢ijih autohtonih sireva sa podrucja Bosne i Hercegovine, a sa posebnim osvrtom
na sadrzaj bioaktivnih masnih kiselina koje imaju pozitivan efekat na zdravlje
ljudi. Sastav masnih kiselina ispitivanih uzoraka mlijeka i sira bio je specifican
zbog sadrzaja masnih kiselina za koje je dokazano da imaju izuzetno povoljan
efekat na ljudsko zdravlje. Koncentracije vecine bioaktivnih masnih kiselina su se
razlikovale izmedu podrucja a razlike su bile statisticki znacajne za ARA, EPA,
DHAiCLA. Uzorcimlijeka saispitivanih podrucja imali su skoro idealan odnos n-
6/n-3 masnih kiselina, $to ove sireve s nutritivnog i zdravstvenog aspekta ¢ini vrlo
povoljnim namirnicama.

Klju¢nerijeci: bioaktivitet, mlijeko, sir, potrosaci
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BIOACTIVE ACIDS OF SHEEP'S MILK AND CHEESE
FROM BOSNIA AND HERZEGOVINA
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Abstract

There is no doubt that milk and dairy products have a high nutritional value.
However, their current consumption increasingly depends on their dietary and
health properties. Consumer recommendations to choose foods low in fat,
cholesterol, and energy have put milk and dairy products in an unenviable
position. It is noticeable that in recent years, increasing popularity is given to
those dairy products that have a positive effect on the human body. This study
aimed to determine the fatty acid composition of sheep's milk and sheep's
indigenous cheeses from Bosnia and Herzegovina, with special reference to the
content of bioactive fatty acids that have a positive effect on human health. The
fatty acid composition of the tested milk and cheese samples was specific due to
the fatty acid content, which was proven to have an extremely beneficial effect on
human health. Concentrations of most bioactive fatty acids varied between ranges
and the differences were statistically significant for ARA, EPA, DHA, and CLA.
Milk samples from the tested areas had an almost ideal ratio of n-6 / n-3 fatty
acids, which makes these cheeses from a nutritional and health point of view very
favorite foods.

Keywords: bioactivity, milk, cheese, consumers
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Kparak cagpixaj

3nohynHa aHemuja IIapaHa (MUKCOCHOpPUIHO3a) je oDoneme M3a3BaHO Ca
Myxobolus cyprini, jemHUM O]l Hajmy’Ke TO3HATHX MPOTO30a LIapaHa W3 rpyIe
MMKCOCIIOpPHUIHja, KOjU Ce KapaKkTepulle cnopama ciefehe BenvurHe: gyxuHa 12-
12,5 ym, wupuHa 8,5-9 ym, nyxHHa [osapHe Kancyse 3-3,3 ym 1 Sy>KUHa CIIope
ca MyKOMJHUM omoTaueM 14 pm. Crnope Myxobolus cyprini HpUCyTHe Cy KOZ
jeNHOTOOUINBUX MJafyHalla llapaHa Ha BehuHu pudmaka y Cpduju. Hajueurhe
HaJIaXKeme CIopa je Y KaCHOM jeCcelmeM Mepruomy, y TOKy 3UMe W paHoT nponeha.
Hasnase ce y CKOpo CBUM OpraHMMa ¥ TKUBUMa. 3110hyJHA aHeMU]jy HajlaXKeHa je Ha
Behem 0pojy pudmaxa, moHekaJ y BeoMa MHTEH3UBHOM ODMHUKY. Y TUM
CJlydajeBUMa MJIQOYHUHU CY OWIM U3PA3UTO KaXeKTUUHHU, OUHjy YIaTuX y OpOUTY,
CKYIUbaJIM Cy Ce Ha JOTOK CBEXE€ BOJE, 3apUBAIM Yy MYy/b U TaKO YTHHaBajH.
XeMaToIOWKY TapaMeTPH KOZ 0D0Jenux MiajgyHana Ounn cy 3-4 myTa HWKHAX
BPEOHOCTH Of apameTapa 3apaBux puda. ['ydunu kopn Texxux obiavka oboserma
U3HOCWIH cy U 0 95%. ObBonemwe je mo mpaBwily BeOMa H3paXEHO Kaja ce
MJIaIyHI Y Taje ca CTapujuM KaTeropvjama puda WM ce raje y odjekruma
HaMEeHBEHUM 3a 3UMOBalke KOH3yMHe pude. [lujarHos3a ce mocras/ba M30/1aLHjOM
cnopa Myxobolus cyprini. IudepeHuHjalHO [UjarHOCTUUKKU 3HA4ajHO je Ja Cy
cniope Myxobolus encephalicus 3HaTHO Mate ofi criopa Myxobolus cyprini a pa3nuKy
ce Takohe u mo noxkanusauuju. Criope Myxobolus cyprini Hanase ce OUQy3HO
pacnopeheHe y MoXJaHOM TKHBY, TOK je 3a crope Myxobolus encephalicus
KapaKTepUCTUYHO [ja Ceé YBEK Haja3e y KPBHUM Cy[OBMMa MO3ra U MOXKIAHHUX
oBojHulla. CneunduryHa Tepanuja KoJ OBOT odoJjiewa HHUje Mo3HaTa, ajlu je
npumeheHo fa ce nodpu edeKTH MOCTHXY MCYIIMBABEM ODjexaTa MpeKo 3UMe,
MEXaHUYKOM 00pafioM Tia, Je3uHPeKuujoM pHudmaka ca ralleHUuM, HETallleHUM
WIN XJIOPHUM KpedoM. HMHTeH3uTeT odojiewma je y OUPEKTHOj 3aBUCHOCTH Ca
IIPUMEHOM a/IeKBaTHUX PEBEHTUBHO-TIPO(PUIAKTUUKUX U TEXHOTIOLIKUX Mepa.
KibyuHe pHjeun: apad, MUKCOCIIOpPHUAHK]e, 310hyIHa aHeMHUja, aKBAKYITypa
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Abstract

Malignant anaemia of the carps (myxosporidiosis) is caused by Myxobolus cyprini,
which is one of the first discovered mixosporidian protozoa in the carp, a spore-
forming parasite. The dimensions of spores are: length 12-12.5 ym, width 8.5-9
pm, the length of polar capsule 3-3.3 ym and the length of the spore with the
mucus envelope 14 ym. Myxobolus cyprini spores are present in one-year-old carps
in the majority of fish ponds in Serbia. They are most often found in late autumn,
in winter and early spring in almost all organs and tissues. Malignant anaemia,
sometimes very severe, may be found in large numbers of fish ponds. In those
cases the young carps are very cachectic, with sunken eyes, they gather at the
entrance of fresh water or burrow into the mud and die. Haematological
parameters in diseased fish are 3-4 times lower than in healthy fish. The losses in
severe cases reached 95%. As a rule, the disease is very severe when young fish is
kept with older or in ponds where consume fish overwinter. The diagnosis is
established by the isolation of Myxobolus cyprini spores. They are significantly
smaller than those of Myxobolus encephalicus and are found on different sites:
Myxobolus encephalicus are always in brain and meningeal blood vessels, whilst the
Myxobolus cyprini spores are diffusely located in the brain tissue. There is no
specific therapy of the malignant anaemia, but it was noticed that drying out fish
ponds in winter, mechanical treatment of the soil, disinfection with calcium
oxide, hydroxide or hypochlorite are beneficial. The infection intensity is directly
correlated with the level of adequate preventive and technological measures
application.

Keywords: carp, myxosporidia, malignant anemia, aquaculture
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Kpatku capgpixaj

Hexposa mkpra mapasa je He3apasHa 00ecT mapaHa, Xudpuaa mapaHa, CpedpHor
¥ 00UYHOr Kapala. [71aBHe MpomeHe y BULY HEKpPO3a JelliaBajy ce y TKUBY LIKpra.
['ybunu mory pma usHoce op 15 — 70%. Hajuemhe obosseBa jemHoroguiima u
IBOTOIMLIKA pUda y IeTHeM Nepruosly pu TemnepaTtypama Boge ox 18-200C. Ha
HIapaHCKUM pUdmalluMa y JIeTHheM Mepuopy, rae ce pa3Bujajy Belruke KOJUYHHe
(bUTOIUIAaHKTOHA YECTO IIPEKO JieTa [oJ1a3| 10 nopacta pH BpegHOCTH BOJie U TO Off
9-11. OBa nojaBa 1M3asuBa nosehaHo HaKyTbake y BOOU joHA aMoHHujyMa (NH4) u
amonujaka (NH3) on kojux je aMoHMjak ZUPEKTHO TOKCHYaH. [1o3HaTO je fna pude
Y3 OpraHu3Ma U3jydyjy Ipeko wkpra Hajpehu feo metaboIvyKkor aMOHHjaka, alu
camo npu pH Bome o n 7 ,3-7,5. Y cynpoTHOM, 0Baj €TMMHHALMOHU TpOLEC
npecraje, Te nouyume (ayTopeTrokcukauuja) amoHujakom. [Ipu mosehamy
aMOHMjaka y BOOM He CaMO Ja [0jla3u 0 Ol0Kaje HEroBor H3TyuyMBama M3
opranusma, seh oH 1odpuM fenom U3 Bofie mpesnasu y kps puba. OBa ABa mpoueca —
TPOBawke U CaMOTPOBamke puda aMOHHjakOM MPOTHYY Y aKyTHOM U XPOHUYHOM
ToKy. Odonene pude ce nede aHTUOMOTULIMMA PaSy YHUILTEHA YCIOBHO NATOTEHUX
bakrepuja. Y3 0BO je 00aBe3HO TpeTHUpawe BoJe pUdbwaka, rae ce emu300THja
MojaBwia XJIOPHUM MpenapaTuMa KOju ce Yy BOAy yHOCe panu cy30dujama pasBoja
(puTOMIAHKTOHA.

Kipyune peun: Hexpo3sa mkpra mapaHa, TOKCHYHOCT aMOHHjaka, TpOBamwe puoda,
IIapaHCKY pUd®manH, y3rojHe donectv puda, TpeTUpame BOJE pUdmbaKa.
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Abstract

Carp gill necrosis is a non-communicable disease of carp, hybrid carp, silver carp
and common carp. The main changes in the form of necrosis occur in the gill
tissue. Losses can amount to 15 - 70%. The most common coloration of annual and
biennial fish in the summer at a water temperature of 18-20°C. On carp ponds in
the summer, where large amounts of phytoplankton develop, there is often an
increase in the pH value of water during the summer, from 9-11. This
phenomenon causes an increased accumulation of ammonium ions (NH4) and
ammonia (NH3) in the water, of which ammonia is directly toxic. It is known that
fish excrete most of the metabolic ammonia from the body through the gills, but
only atawater pH of 7,3-7.5. Otherwise, this elimination process stops, and begins
(autoretoxication) with ammonia. When ammonia increases in water, not only is
its excretion from the body blocked, but it is largely transferred from the water to
the fish's blood. These two processes - poisoning and self-poisoning of fish with
ammonia - occur in acute and chronic forms. Diseased fish are treated with
antibiotics to destroy conditionally pathogenic bacteria. In addition, the
treatment of pond water is mandatory, where the epizootic appeared with
chlorine preparations that are introduced into the water in order to suppress the
development of phytoplankton.

Key words: Carp gill necrosis, ammonia toxicity, fish poisoning, carp ponds, fish
farming diseases, pond water treatment.
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Kparak cagpxaj

Hycnpounssogu xusotumckor nopexna (HITXK) HacTajy yrinmaBHOM TOKOM Kiiama
KUBOTHIA 3@ JbYICKY HCXpaHy, TOKOM IMPOU3BOJKBE NPOU3BOAA KUBOTHUHCKOT
NOpeKJIa ¥ OTK/Ialbamba MPTBUX )KUBOTHHA WJIM TOKOM Mepa Cy30Hjama d01ecTH.

be3 0b3upa Ha U3BOD, OHH NpEACTaB/bajy NOTEHLMjaTHN PU3UK 3a jaBHO 3/IpaBJbe,
30paB/be KUBOTHUHA U XXHUBOTHY cpenuHy. OBaj pusuk Tpeda ameKkBaTHO
KOHTpOJMpaTu, dwno De3bdegHUMM HauMHWUMA OJjiarawka, OWI0 ynmoTpedbom y
pas3nuumTe CBpXe, yKbyuyjyhu npor3Bomy eHepruje.

Y CcBpXy KOHTpOJIe pHU3HMKa KOjU HYCIPOU3BOAU XUBOTHUEHCKOI MOpeEKIa
MpencTaB/bajy U MPOU3BOAU NOOHMjEHHM TOKOM HBUXOBE NMpepaje, IUPOK CIEKTap
30paBCTBEHUX MpaBHWia 3a CaKyllJbalke, TPAHCIOPT, pyKOoBamwe, TpeTMaH,
TpaHchopMauujy, mpepany, CKIaguIITeHhe, CTaB/babe Ha TPKULITE, AUCTPUDYLIH)Y,
ynotpedy HIM OTK/Iamame HYCIPOW3BOAW >KUBOTHHBCKOT IOpekjaa Tpeda
IIOCTAaBUTH Y KOXEPEHTAH U cBeodyxBaTaH OKBUD. EY je 0BO nuTame perynucana ca
IBE OCHOBHe perynaTuse nenekc 0poj: 2009P1069u 2011P0142.

Ca uwpeM afeKBaTHOT PETYJHpama ylnpasbaka HYyCIPOU3BOOUMA KUBOTUHBCKOT
nopexsia y semsbd, uspahena je Crtparervja o HyCIpOW3BOJUMA >KUBOTHECKOT
nopekna y Penybnuuu CeBepHoj Makenouuju (PCM). OBaj OOKYMEHT je
cBeodyxBaTaH ¥ 00yxBaheH je IVIaHMpameM aKlMja JU3ajHUPAHUX 3a [TOCTHU3ambe
IOYTOPOYHOT M CBEYyKyIHOT LWsba Be3aHOT 3a HIDXK koju Mory mOHETH Benuke
KOPHCTH Y EKOHOMH]H, CTOYAPCKO]j TIPONU3BOLY U )KUBOTHOj cpenuHny PCM.

OBOM CTpaTerujomM LW/b je CTBapame HallMOHAJIHOI CHCTEMA 3a yIpaB/bame Ca
HYCIPOMW3BOJMMA KUBOTUHCKOT MOpPEKJIA YCMEPEHOT MpemMa NpyxKawy
CBEODYXBATHUX DpELIEHA 3a TPETHPAWmE HYCIPOHU3BOAA XKUBOTHHCKOr INOPEK/IA
YHCTOM U €KOJIOIIKH PUXBAT/BUBOM TEXHOJIOTHjOM U PELUKINPakbeM OUOIOIKOT
ornaja. [lpyrum peunma, CUCTEM KOjU MOXe Ja ode3denu HajeKOHOMHUHHjE,
€KOJIOLIKO ¥ De30eIHO ynpaBsbambe OTIaLOM XUBOTUBCKUX HYCIIPOU3BOAA.
KibyuHne pujeun: HycrnpousBoau »xuBoTHCKOT opekia , HITXK; crpaterunja, PCM.
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Abstract

Animal by-products (ABPs), arise mainly during the slaughter of animals for
human consumption, during the production of products of animal origin and in
the disposal of dead animals or during disease control measures. Regardless of
their source, they pose a potential risk to public health, animal health and the
environment. This risk needs to be adequately controlled, either by safe means of
disposal or by using them for different purposes including generation of energy.
For the purpose of control on the risk posed by animal by products and derived
products a wide range of health rules for collection, transport, handling,
treatment, transformation, processing, storage, placing on the market,
distribution, use or disposal of animal by-products should be laid down in a
coherent and comprehensive framework. EU has regulated this matter with two
basic Regulations Celexno.2009R1069 1 2011R0142.

In order to regulate the management of animal by-products in the country,
Strategy on animal by-product in the Republic of North Macedonia (RNM) was
drafted. This document is comprehensive and scoped to plan actions designed to
achieve a long term and overall aim related to ABPs that can bring major benefits
to the economics of livestock production and the environment in the RN M.

With this strategy the goal is to create a national system for management of
animal by-products focused on providing comprehensive solutions for treating
animal by-products with clean and environmentally friendly technology and
recycling biological waste. In other words, system that can provide most
economical, ecological and safe management of waste of animals by -products.
Keywords: animal by products, ABPs, strategy, RNM.
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Kparak cagpixaj

AHTHMHKpOOHA CpeACcTBa Cy HEONXOAHA Y DOpOU IMPOTUB DOECTH KOje Y3POKYjy
MHKpOOpTaHW3MHU. Pa3Boj aHTUMHUKpPOOHE pe3uCTeHlMje yciel HepalHdoHaslHe
ynorpede aHTUMHUKPOOHUX CpeAcTaBa U IeHe ynorpedbe y mpogHIakTHUYKOM
neyewy pacte U3 roguHy y rogusy. Y 2018 rogunu y CeBepHoj MaxenoHuju
yTBpheHa je 46,73% aHTUMHUKpPOOHA OCET/BUBOCT HA aHTHMHUKPOOHA CpencTBa W
53,27% aHTUMHKpOOHA pEe3UCTEHLMja Ha jeflaH WM BULIE aHTUMHUKDPOOHUX
cpeactaBa. ¥ 2019 rogpuuu y CeBepHoj Makenonuju ytephena je 41,83%
AHTUMUKPOOHA OCET/BUBOCT HA aHTUMHUKPOOHA cpencTBa v 58,17% aHTUMUKPOOHA
pe3ucTeHWja Ha jelaH UK BULIle aHTUMUKPODHHUX CpeJiCcTaBa.

Cepxa crynuje dwia je yTBphuBame aHTUMHUKDOOHE OTIIOPHOCTH JKUBOTHHA 3a
npoussogwy xpaHe y 2020 roguau npema lomummy Hapendy 3a U3BpIIEHE
BETEPUHAPCKUX Mepa M KOHTpOJAa 3alUTHTE jaBHOT 34paBba OJ pe3upya WIH
ocTaraka IPEHETUX O KUBOTHbA WU IIPOU3BOJA XKUBOTUHCKOT nopexia y 2020
roguHu. CpencTBa 3a WCIWTHBAWma y OBOj CTyAWju Ouna cy neo Ilporpama 3a
Kopuirheme cpefcTaBa 3a BETEPUHAPCKO jaBHO 34paBibe, KOju je Bnaga Penybnuke
CeBepHe Maxenonuje ycsojuna 2020 roguHy. Y30puu Cy IPUKYIUbEHH HA HUBOY
KJIaHUIle WK Majompojaje. 3a cripoBohemwme CTyuje MPUKYIUbEHO je YKYNHO 385
y3opaka. UcnutuBanu cmo y3opke 3a Salmonella spp., Campylobacter jejuni,
Campylobacter coli, Uugukarop komeHcanHa Escherichia coli (E. coli), E. coli koja
NPOU3BOAM TMpOIIMpPeHU -crnektap [-nakramasze (ESBL), AmpC B-nmakramase
(AmpC) u xapbamenemase, Enterococcus faecalis, Enterococcus faecium u
MEeTHLUWINH - pe3ucteHTeH Staphylococcus aureus. Y3opuu cy npepartu
nadoparopuju Ha ucnutuBawe. Kopuctunu cmo metone npema UCO u EYPJT AP
(OTY OK). YkynHo je mogHeto 81 u3onar 3a oppehuBame aHTUMUKpOOHE
pe3ucreHuyje, 63 u3onara 3a UHAUKATOp kKomeHcanHe Escherichia coli (E. coli), 2
130J1aTa 32 OTKPUBakhe aHTUMUKPOOHe pesncTeHnuje kox Enterococcus faecalis, 14
usonata 3a Enterococcus faecium u 2 usonara 3a E. coli xoja nmpoussonu
npoldpeHu -crnekrap B-nmakramasze (ESBL), AmpC B-nmakramasze (AmpC) u
kapbaneHemase. [lopes Tora, yk/by4HMau CMO JofaTHO 8 u3osnara 3a Salmonella spp.
nodujeHu of cTpaHe cydjekara y MocjioBawy C XpaHOM 33 KOHTPOTY XUTHUjEeHCKUX
Kputepujyma yTBphenux y taukama 2.1.3, 2.1.4 u 2.1.5 nornasma 2 AHekca I
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Ypende (E3) 6p. 2073/2005 0 MUKPOOHONIOMIKUM KPUTEPUjyMUMA 3a XpaHy, 300r
HHUCKEe MpeBajeHlla y y30pUUMa Y3eTUM M3 KilaHHUIle. 38 UCIOUTHUBAHKE
aHTUMHUKDPOOHE OCET/BUBOCTH DaKTepHja KOpUILheHH Cy MeTOI MUKDPOAUIYLHje U
KOMepUjaaHO TpUnpemMsbeHe miaoue y ckiaany ca Omnykom 2013/652. Kom 43,82%
yTBpheHa je aHTUMUKPOOHA OCET/BUBOCT HAa aHTUMUKPOOHa cpexnctBa. Koz 21,35%
v3o0yaTta YTBPOWIM CMO aHTUMHUKpPOOHY pesucTeHnUjy Ha 1 aHTUMHUKPOOHO
cpenctso, y 14,61% Ha 2 anTumMukpodHa cpencrsa Uy 20,22% aHTUMUKPOOHY
PEe3UCTeHUjy Ha BULIE JIeKOBa. 25% aHTUMUKDPOOHe pe3ucTeHLyje poHaheHo je y
usonaruma u3 Salmonella spp. nmpotus TerpauukinuHa. Hajsehy pesucreHuujy
uHAukaropa komeHcanHe Escherichia coli (E. coli), oTkpunu cmMo mpema
aMIULWINHY, XJopaM@eHUuKony, UUNpodIOKCallMuHy, TeTpPaluKIWHH,
TpUMeTonpuMy U cyindameroxcasony. Kong Enterococcus spp. aHTUMHUKPOOHA
pe3ucTeH1Mja je mMpoHaheHa Ha aMITULIMIMHA U TETPALIUKJIMHA.

Kibyune peun: AHTUMUKpPODHA pe3ucTeHuyja, AMP, HHINKAaTOPCKU
MHMKPOOPTaHU3MH.
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Abstract

Antimicrobials are essential in fighting diseases caused by microorganisms. The
development of antimicrobial resistance due to the non-rationale use of
antimicrobials and its use in prophylactic treatment is growing from year to year.
In 2018 in North Macedonia there was determined 46,73% antimicrobial
sensitivity to antimicrobials and 53,27% antimicrobial resistance to one or more
antimicrobial. In 2019 in North Macedonia there was determined 41,83%
antimicrobial sensitivity to antimicrobials and 58,17% antimicrobial resistance to
one or more antimicrobial.

The purpose of the study was to determine the antimicrobial resistance in food-
producing animals in 2020 according to the Annual order for execution of
veterinary measures and controls for protection of public health from
contaminants or residues transmitted from animals or products of animal origin
in 2020. The funds for the examinations in this study were part of the Program for
using funds for veterinary public health, adopted by the Government of the
Republic of North Macedonia in 2020. Samples were collected at the level of
slaughterhouse or retail. A total number of 385 samples was collected for
conducting of the study. We tested samples for Salmonella spp., Campylobacter
jejuni, Campylobacter coli, Indicator commensal Escherichia coli (E. coli), E. coli
producing extended-spectrum B-Lactamases (ESBL), AmpC [(3-Lactamases and
(AmpC) and carbapenemases, Enterococcus faecalis, Enterococcus faecium and
Methicillin — resistant Staphylococcus aureus. Samples were submitted to
laboratory for testing. We used methods according to ISO and EURL AR (DTU
DK). In total 81 isolates were submitted for determination of antimicrobial
resistance, 63 isolates forindicator commensal Escherichia coli (E. coli), 2 isolates
for detecting antimicrobial resistance in Enterococcus faecalis, 14 isolates for
Enterococcus faecium and 2 isolates for E. coli producing extended-spectrum {3-
Lactamases (ESBL), AmpC B-Lactamases and (AmpC) and carbapenemases.
Additionally, we included 8 isolates for Salmonella spp. obtained by food business
operators for control of hygiene criteria set out in points 2.1.3, 2.1.4 and 2.1.5 of
Chapter 2 of Annex I to Regulation (EC) No 2073/2005 on microbiological criteria
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for foodstuffs, due to the low prevalence in samples taken from slaughterhouse.
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 43,82% was determined antimicrobial sensitivity to antimicrobials. In
21,35% of isolates we determined antimicrobial resistance to 1 antimicrobial, in
14,61% to 2 antimicrobials and in 20,22% we determined multi-drug
antimicrobial resistance respectively. 25 % antimicrobial resistance was found in
isolates from Salmonella spp. against Tetracycline. Regarding to indicator
commensal Escherichia coli (E. coli) highest resistance, we found toward
Ampicillin, Chloramphenicol, Ciprofloxacin, Tetracycline, Trimethoprim and
Sulfamethoxazole respectively. In Enterococcus spp. antimicrobial resistance was
found in Ampicillin and Tetracycline.

Keywords: Antimicrobial resistance, AMR, indicator microorganisms.
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Kparak cagpixaj

Kapa ncu wnu mauke A0OWjy Hamaje (seizures), yraiaBHOM ceé MOMHMCIM Ha
eNWIeNTUYKE Hamaze U enumnencujy, Mehytum, nudepeHnnjanso-gujarnHoCTHIKU
B&)KHO je y3eTH Y 003Up [T0CTOjame Hanaja KOju JIMue Ha eNUIeNTHYKe Hallaze, ajlyi
He Tpunagajy enwienTUYKUM HamaguMa (HeemwienTUYKW Hamanu).
HeenunenTuuku Hanagu ce jaBibajy U3HEHaa, KPaTKO TPajy, HecTajy Op3o Kao To
Cy W HacCTaju, IOHAB/bajy CE HEMajy ENWIENTUYKYy ETHOJIOTHjy U MOry OWUTH
HEHEyPOJIOIIKOr Y HEypOJIOLIKOI MOpeKsaa. 3a pasivKy Ofi HEENMHUIENTUYKHX
Hamaja, eNUIeNTUYKU Hamaju MMajy cnegqudUuHO HEPBHO MOPEKI0 U
MpencTaBibajy HEyMepeHy, CHHXPOHY, 0OMUHO caMoOorpaHruyaBajyha enuienTuIKy
aKTUBHOCT HeypoHa Mosra. Enunentuuke Hamaze Tpeda pasiMKOBaTH O]
peakTUBHUX Hamaja jep ce PeakTUBHU HaMagu jaBbajy Kao MPUPOJAH OATOBOP
3paBOT MO3ra Ha nposiasHe nopemehaje (MeTabonuuke Uiv TOKCUUHE TPUPOJIE) U
OHM HEeCTajy HAKOH TpecTaHKa [eoBakba y3poka. ATCONyTHa MOTBpAA Ja je y
NUTawky eNWIENTUYKU Hamaj Mo)Ke OUTH Tellka 3aTo IUTO 3aXTeBa UCTOBPEMEHO
BU3yeJI3alljy Hanaja u perucTpaurjy npomena Ha EET-y. ¥V npakcu, cymma 1a cy
y IUTawky eNWIeNTUYKY Hana gy 0CTaB/ba Ce Ha OCHOBY MH(MOpMaIHja U3 UCTOPH]e
DoecTy ¥ BUAEO 3amuca. Y NocTaB/baky JUdepeHunjalHe oUjarHo3e Kog Mmojase
Hamaja MnoTpedHo je y3eTH y 003Up CTAapOCHY KaTEropwjy 0DOJIENINX KUBOTHUHA,
NOCTOjake APYTUX KIMHUYKHUX 3HAKOBA OCHMM Hamaja, MOCTOjame WK OJCYCTBO
nporpecuje dosecTd, BULEO 3aluC, pe3yaTaTe Hperjena KpBHE CIUKe U
OMOXeMHjCKUX MapameTapa KpBH, pesynrtare nperinega [ICT-a, kao u peHAreHcke,
MRI nnu CT Hanase. [IpBu KOpak y OCTaB/baky OUjarHo3e je yTBphuBame a iy je
ne3uja Koja NOBOOW IO TOjaBe Hamada JIOKAJW30BaHA EKCTPAKPaHWjaJIHO WIH
WHTpaKpaHUjaaHO. YKOJIUKO je jie3uja JoKajgru30BaHa eKCTpaKkpaHHjalHO Tpeda
YTBPOUTU Ja JM TMpodieM TMOTHYe BaH Tena (TpoBawmwa KCUIIKUTOJIOM,
opraHoocdhaTuma,  YOKONAAOM...) WIK U3 Tela (XUMOTUPEOUIH3AM,
XUINoKanauemuja, odomewa Oydpera, WTA.). YKOIMKO je MpoLec J0KaJINU30BaH
WHTpaKpaHHjalIHO, Tpeda yTBPAMTH [a JIM je Mpouec IporpecuBaH (TymMop,
uHdnamauyje, xuapouedanyc UTA.) UK He.

KipyuHe peuH: Hanagy, NcH, Mauke
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SEIZURES IN DOGS AND CATS
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Abstract

When dogs or cats get seizures, the usually suspicion to epileptic seizures and
epilepsy, however it is important consider the existence of seizures that are
similar to epileptic seizures, but do not belong to epileptic seizures (non-epileptic
seizures). Non-epileptic seizures occur suddenly, are short-lived, disappear as
quickly as they occur, recur and have no epileptic etiology and can be of non-
neurological and neurological origin. Unlike non-epileptic seizures, epileptic
seizures have a specific neural origin and represent excessive, synchronous,
usually self-limiting epileptic activity of brain neurons. Epileptic seizures should
be distinguished from reactive seizures because reactive seizures occur as a
natural response of a healthy brain to transient disorders (metabolic or toxic in
nature) and they disappear after the cause ceases to act. Absolute confirmation
thatitisan epileptic seizure can be difficult because it requires visualization of the
seizure and changes on the EEG at the same time. In practice, the suspicion for
epileptic seizures is based on information from the medical history and videos.
When seizures occurs, for differential diagnosis is necessary to consider the age
category, the presence of clinical signs other than seizures, the presence/absence
of disease progression, video, results of CBC, biochemical parameters and CST
examination, X-ray or MRI/CT findings. The first step in establishing a diagnosis
is to determine whether the lesion that leads to seizures is localized extracranially
or intracranially. If the lesion is localized extracranially, it should be determined
whether the problem originates outside the body (xylitol poisoning,
organophosphates, chocolate, etc.) or from the body (hypothyroidism,
hypocalcemia, kidney disease, etc.). If the process is localized intracranially, it
should be determined whether the process is progressive (tumor, inflammation,
hydrocephalus, etc.) or not.

Keywords: seizures, dogs, cats
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Kratak sadrzaj

U radu su prezentovani dijagnostika, konzervativno i hirursko le¢enje razlicnih
patologija na malom kolonu kod 72 konja, koji su primljeni sa abdominalnim
bolom (kolikom) na veterinarsku kliniku ,Novi Vek* Moskovske drzavne
akademije za veterinarstvo i biotehnologiju (po imenu Skrabina). Pregledi su
vrieni u periodu 2007- 2019. godina kada je primljeno i pregledano 1810 koli¢nih
konja od kojih je kod 72 utvrdena patologija na malom kolonu $to ¢ini 3,97% svih
slucajeva. Najveci uzrok patologije malog kolona bile su opstipacije fecesom u 49
slucajeva. Od ukupno 72 hospitalizovana i lecena konja njih 62 je uspesno izle¢eno
Sto ¢ini 86,1%.

Kljuéne rijeci: mali kolon, konji, opstipacija, abdominalne kolike
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EXAMINATION OF SMALL COLON PATHOLOGY IN HORSES
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Abstract:

The paper presents diagnostics, conservative and surgical treatment of various
small colon pathologies in 72 horses, which were admitted with abdominal pain
(colic) to the Veterinary clinic "Novi Vek" of the Moscow State Academy of
Veterinary Medicine and Biotechnology (named Skrabina). Examinations were
performed from the year 2007 to 2019, when 1810 colic horses were received and
examined, of which 72 horses, i.e. 3.97% of all cases, were diagnosed with a small
colon pathology. The most frequent cause of a small colon pathology was
constipation that was diagnosed in 49 cases. Out of 72 hospitalized and treated
horses, 62 horses, i.e. 86.1%, were successfully cured.

Keywords: small colon, horses, constipation, abdominal colic
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Kparak cagpxaj

HedpexTomuja Kop 1ca je u3y3eTHO pUjeTka XMpypLIKa MHTePBEHIIUja U3 pasiora
LITO je OMacHa MO HeroB XXUBOT. 3a HEDPEKTOMHU]Y OIJIydyje Ce 3aTO Yy KpajleM
ClIy4dajy Kajfia Cy CBE OCTajlle METOJE JIMjeuerma XUBOTUHE HCLPIUbEHE M0
maxkcuMyMa. byDper nako je mapHW opraH je o BUTJIHOI 3Hadaja 3a CBaKOT
KMUYMemaKa Ma Tako W mca. bberosa ynora y ¢uwiTpauuju KpBU M CHHTE3H
€HIOKPUHUX XOPMOHA, Ka0 W MPHUCYCTBO HEroBOT MOPTAJIHOT KPBHOT CUCTEMa
KaTeropuile ofcTpawkuBame Dydperay Xupypuike 3axsaTe ca Hajsehum pusukom. Y
HalleM CIy4ajy MMaMmo BJIaCHUYKOT IIca, MyXHjaka, pace cTa()OpACKH Tepujep
CTapor 5 rofivHa KojeM je AWjarHoCTUKOBaH nosehu Tymop Ha dybpery. Merone
NIPUMUjE’BEHE y TUjalOHOCTULIY TyMOpa I1ca duiie Cy: aHaMHe3a y3€eTa Off BIIaCHHKaA,
yJla3HU KIWHHWYKHU TNperien, OMOXeMHjCcKa M XeMaTojIollKka aHalu3a KPBH,
yATpa3sByyYHa W PEHATEHCKA AWjarHOCTUKA W OWOXEMHUjCKH Iperiaen ypHuHa.
XUpypLIKH 3axBaT HePpOEKTOMHUje ypaheH je ONUITOj U KOHTPOJIUCAHOj aHEeCTE3UjU
KUBOTUE Y3 CarjlaCHOCT BIaCHHUKA KOjH je OUO0 yIo3HaT ca CBUM IOTEHLUjaTHUM
ONaCHOCTHMa Ipe u3Bohema 3axBaTa. Merona xopuirheHa y 3axsaTy TOTaJlHE
excrupnanuje OyDpera Ouna je cranmappHa. OHa mpencTas/ba OICTPamUBaE
npomujewenor dybpera ykmydyjyhu u HandyOpexHy Kivje3ny y LHjenoCcTH,
NaX/bUBUM OJlBajalbéM OJi OKOJIHOT TKHBAa Ca IOCTaB/balkbeM JIMrarypa Ha
npunajgajyhum KpBHUM U TUMGPHUM CyloBUMa. MaTepHjaiu U MeUKaMEHTH KOjU
Cy KOpWIIheHHM y OBOM XHUPYPIUKOM 3axBaTy OWIM Cy Takohe CTaHZapIHU 3a
WHTEpPBEHLN]y OBOT THUMA. HaKOH yCHjelHo 3aBpIieHe XUPYPLIKE UHTEPBEHLUjE
HedPOeKTOMHje ca TyMOPOM TMac je MpOoBeleH KPo3 CTaHOAPAHY Mpouenypy
NIOCTONEPAaTUBHOI IEpHOoJa Ca aHAIre3WjOM U aHTHDAKTEPHjCKOM TepallvjoM.
[TaTOXMCTOJOIKY Hala3 OACTPakEHOT Dydpera ca TYMOPOM MOTBPAHUO je a je buoy
nuTtawy dhudbpocapkom. Tymopu dybpera kon maca be3 0b3upa na nu cy DeHUTHU
WIM MaJIUTHU BeOMa Ce TeLIKO JIMjede U3 pasjiora WTO OKyNnupajy 34paBo TKHUBO
Oydpera ¥ opmysnmajy My npaBuiHy (QYHKIHUjy Yy CBAaKOM Ciyd4ajy. 3aTo je
He(POEeKTOMHja, HaKO arpeCHBHA U PU3HUYHA, JeJHO OJl MaJIOOPOJHUX pelIema 3a
OUyBameE 3[passba IICa y CUTyallljHu ako dosyje of Tymopa dyopera.

Kipyune pujeun: 6ybper, xupypruja, dudpocapkom, nac
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Abstract

Nephrectomy in dogs is an extremely rare surgical intervention because it is life-
threatening. Nephrectomy is therefore chosen as a last method when all other
methods of treating the animal are exhausted to the maximum. The kidney,
although a steam organ, is of vital importance for every vertebrate, including
dogs. Its role in blood filtration and synthesis of endocrine hormones, as well as
the presence of its portal blood system, categorizes kidney removal as the highest
risk surgery. In our case, we have an owner's dog, a male, a 5-year-old
Staffordshire terrier, who was diagnosed with an enlarged kidney tumor. Methods
used in the diagnosis of dog tumor were: anamnesis taken from the owner, entry
clinical examination, biochemical and hematological analysis of blood,
ultrasound and X-ray diagnostics and biochemical examination of urine. Surgery
of nephrectomy was performed under general and controlled anesthesia of the
animal with the consent of the owner who was aware of all potential difficulties
and consequences before performing the procedure. The method used in the
procedure of total kidney extirpation was standard. It represents the removal of
the altered kidney including the adrenal gland in its entirety, by careful separation
from the surrounding tissue with the placement of ligatures on the corresponding
blood and lymph vessels. The materials and medications used in this surgery were
also standard for this type of intervention. After the successful completion of the
surgery of nephrectomy intervention with the tumor, the dog was taken through
the standard procedure of the postoperative period with analgesia and
antibacterial therapy. The pathohistological analysis of the removed kidney with
the tumor confirmed that it was fibrosarcoma. Kidney tumors in dogs, whether
benign or malignant, are very difficult to treat because they occupy healthy
kidney tissue and deprive it of proper function. That is why nephrectomy,
although aggressive and risky, is one of the few solutions for preserving the dog’s
health, if the animal suffers from a kidney tumor.

Keywords: kidney, surgery, fibrosarcoma, dog
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Kparaxk cagpixaj

Erapcka yma mocepmyjy OpojHa JIeKOBHTa CBOjCTBA KOja YK/BY4yjy aHTHCENTHYKO,
aHTUUH(IAaMaTOPHO, aHTUKAHLEPOTEHO alu W aHTUBUPYCHO, aHTUMHUKDOOHO U
aHTHUIAPA3UTCKO AeoBame. 300r Tora ce 0B OWIbHU MMPOU3BOAHU OF TABHUHA KOPUCTE Y
HapOJHO] MEOWLIIMHM MHOTHX KY/ITypa IIHPOM CBETa, a MOIMIA OM HahM LIMPOKY
IpPUMEHY U y BETepUHApCKOj MeJULIMHUA. MehyTum, masno je mosHato o ynorpedu
eTapCKUX yba KOJ )KUBOTHHA yK/bY4yjyhu mce M Mauke, MAKO [JOCajallmba
WCTpa’kMBamba roBOpe y MIPUIOT PasIuuUTUM MOryhHOCTHMA BUX0Be IpUMeHe. Tako
Cy erapcka yJ/ba IOKasaja e(QUKACHOCT IPOTHUB pA3IUYNUTUX OaKTEPH)jCKUX
(Staphylococcus spp., Pseudomonas aeruginosa, Enterococcus spp.), T7TbBUBUYHHX
(Malassezia pachydermatis, Microsporum canis, Trichophyton mentagrophytes),
enpomnapasarckux (Giardia duodenalis, Echinococcus granulosus, Toxocara canis) u
exronapasutckux (Otodectes cynotis, Demodex canis, Ctenocephalides felis, Hexu
KpIleJbH U [Ip.) IaToreHa Kog naca ¥ madaka. [1pu Tome, erapcka yspa nocenyjy dpojue
MO3UTHUBHE OCODMHE KOje NX YMHE TIOTOAHUM 32 yrnoTpedy, Kao IWTo Cy DOraT XeMHUjCKH
cacras (BUCOKa e(UKACHOCT, Mamba MOJJI0KHOCT Pe3UCTEHLIHjH ), TPUPOLHO MOPEKIIO0
uth. 3dor tora ce ogpehene dopmynanuje Beh kopucTe, Kao WTO Cy MIAMIIOHU Ha
NpUpPOHOj DasW Koju Hajuewmrhe cafp)Xe BHILE PA3TUYUTHUX €TApCKUX yiba WU
BUX0BUX CacTojaka y ONTHMAaJHOj cpasmepu. MehyTum, I71aBHO orpaHUuemne 3a
ynoTpedy 0BUX OWbHUX ITPOU3BO/IA jeCTe HeJOBO/bHO UCTTUTaHa De3deJHOCT MpHUMeHe.
Taxo ce Heka eTapcka y/ba CMaTpajy TOKCHYHUM 3a KyhHe jbybumie, mwrto ce mocedHo
O0JHOCH Ha Mauke. [JIaBHM pasjior 3a TO je HajBeepoBaTHHje Ae(UUUT NOjeNUHUX
€H3MMa jeTpe KOju ydecTBYjy y MeTadoJMuykuM mnpouecuma (Hop. YIII-
IIIyKypOHO3UATpaHcdepasa KO Madaka), IITO NOBOAU A0 aKyMyJlauuje MOjefHuHUX
aKTUBHUX CacTOjaka y OpraHU3My M HBUXOBE TOKCHYHOCTH. 300r Tora je morpedaH
ompe3 W pauMOHAlIHA MPUMEHa Yy CMHUCIY aleKBaTHOr ozxadupa OWbHUX BpCTa,
Io3vpana, KOHIIeHTpalyje U HauuHa nprmMeHe. Takohe, c 003UpoM Jia cy eTapcka yiba
CKJIOHA UCTapaBawy ¥ HECTADMIIHOCTH, TEXHUKOM MHKAICyJanuje ce MoXe TOAaTHO
nosehaTy BUX0Ba e(YUKACHOCT Ka0 M1 OMOTyhUTH KOHTPOIUCAHO ocaodahame, ITo CBE
3ajeqHO MOXKE JOTIPUHETH CMamey NnoTpedHe fose. Ha Taj HauMH ce Moxe NofaTHO
noBehaTH CUTYPHOCT BUXOBE IIPUMEHE.

KibyyHe peuu: ¢urtoTepamnuja, erapcka yspa, KyhHH JbyOMMIM, PE3UCTEHLH]a,
UHKaICcynauyja
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Abstract

Essential oils have numerous medicinal properties which include antiseptic, anti-
inflammatory, anticancer but also antiviral, antimicrobial and antiparasitic effects.
These herbal products have long utilized in folk medicine in many cultures around
the world, and also could be widely used in veterinary medicine. However, little is
known about their use in animals including dogs and cats, although researches so far
highlighted different possible application. Specifically, essential oils showed effects
against various bacterial (Staphylococcus spp., Pseudomonas aeruginosa,
Enterococcus spp.), fungal (Malassezia pachydermatis, Microsporum canis,
Trichophyton mentagrophytes), endoparasitic (Giardia duodenalis, Echinococcus
granulosus, Toxocara canis) and ectoparasitic (Otodectes cynotis, Demodex canis,
Ctenocephalides felis, some ticks etc) pathogens in dogs and cats. In addition,
essential oils exhibit numerous positive properties that make them suitable for use,
such as rich chemical composition (high efficacy, less susceptibility to resistance),
their natural origin etc. Therefore, certain formulations are already in use, such as
natural shampoos that usually contain several different essential oils or their
ingredients in optimal proportions. However, the main limitation for the use of these
plant products is the insufficiently tested safety of use. Thus, some essential oils are
considered toxic to pets, especially when used on cats. The main reason for this is
most likely the deficiency of some liver enzymes that participate in metabolic
processes (eg UDP-glucuronosyltransferase in cats), which leads to the
accumulation of some active ingredients in the organism and their toxicity.
Therefore, caution and rational application are needed in terms of adequate selection
of plant species, dosage, concentration and the way of use. In addition, since essential
oils are prone to evaporation and instability, the encapsulation technique can further
increase their efficacy as well as enable controlled release, which all may contribute
to reducing the required dose. In this way, the safety of their application can be
furtherincreased.

Keywords: phytotherapy, essential oils, pets, resistance, encapsulation
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Kparak cagpxaj

XepnecBupyc je nodpo mos3Hath BUCOKO KoHTarno3Hu JHK Bupyc. Hajuewrhwu
Y3pOUHHULIY UH(EKLIHje KO KOwa Cy KOmbCKH xeprec Bupyc 1 u 4 (EHV-1u EHV-4).
Kon komwa M3a3uBajy pasivuvTe KIMHUYKE MaHuecTauuje donectu, ykibyuyjyhu
PUHOTTHEYMOHUTHC (pecnupaTopHa DOJMIECT Koja ce 0OMYHO Halasu KOJ MJIaINX
KOHa), adopTyc Ko rpaBUAHUX KOOWUIA U MUjermoeHedaluTUC OJHOCHO HEPBHY
(opmy odosbewa. YodUUajeHn KIMHUYKY 3HALM Cy TPO3HHULA (KOja MOKe OCTaTH
HEOTKPHBEHA), Kallla/b, CMalbeHH alleTUT, JENPECH]jy U Uclieflak U3 Hoca. ['paBusiHe
KoOHsIe 0OMUYHO HE [T0Ka3yjy 3HaKe HH(EeKLHje [Tpe HETo WTo nodaue, a abopTycu ce
00MYHO JelaBajy y KaCHOM IpaBUIUTETY (OKO OCMOI Mecela), alu MOry OUTH U
panuje. ADoOpTyC MOTy HAcTaTH TMOYEBLIM Of Ipyre Henebe MO WUHQEKLUUjH.
KilacuuHu 3HaLM pecnupaTtopHe MH@eEKIHje MOry Ce HaCTaBUTH HEKOIUKO JaHa
KaCHHje ca HeypoJOLIKUM 3HAallMMa U TO Yy BHAY arakcuje (HeKoOpIWUHaLHje
NOKpeTa), C1adOCTH UK Napalnu3e NpeSwbUX U 3aJibHUX eKCTPEMUTeTa, TpodiemMa ca
YPUHHUPAkEM, TyDUTKOM TOHYyCa pera U CTAaHUM JieXKambeM. XeprecBUpyc ce JIako
IIWPHU PECIIUPATOPHUM MyTEM OTHOCHO DIIMCKUM KOHTAKTOM Ca 3apa3HUM KOHEM,
3aTUM TpeKo KOHTaMHUHHpaHe onpeme, peko onehe, pyKy Win onpeme JbyIu Koju
Cy HEeJAaBHO MMM KOHTaKT Ca 3apa3HUM KoweM. OHO IUTO aKTyenau3yje OBY
MHdeKLHjy je ojaBa HepBHE opme 0D0sberha Y BeTUKOM 0pojy 3eMasba EBporne u
CeBepHe AmepHKe ca 3HaYajHUM OpojeM 0DOJIeNnuX U yTUHYJINX BUCOKO BPENHUX
rpia. Ocum Tora HHGEKLMja je JoBela U 10 OTKa3uBamwa jeqHor fesa ce3oHe. OBo
obomemwe M3asuBa EHV-1 BHpyC ca reHeTCKkoM BapujaHTOM 300T koje y Behu
cjlyyajeBa M3asuBa Heyposollky dopmy odosbewa. [locedHo Telka KIMHWUYKA
CJIMKa JOBOAM [0 YrUHyha KMBOTHHE WK eyTaHa3Hje MOIUTO ajleKBaTHa Tepanuja
Hyje nosHara. [1o jocagalimiM ca3HambUMa NOCTYIIHE BaKLUHE He [1ajy afleKBaTHY
3QLITUTY.

Kipyune peuu: komH, xeprec, EHV-1
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Abstract

Herpesvirus is a well-known highly contagious DNA virus. The most common
causes of infection in horses are equine herpes virus 1 and 4 (EHV-1 and EHV-4).
In horses, they cause a variety of clinical manifestations of the disease, including
rhinopneumonitis (a respiratory disease commonly found in young horses),
abortion in pregnant mares, and myeloencephalitis, a nervous form of the disease.
Common clinical signs are fever (which may go undetected), cough, decreased
appetite, depression and runny nose. Pregnant mares usually show no signs of
infection before miscarriage, and abortions usually occur in late pregnancy
(around the eighth month), but may be earlier. Abortions can occur as early as the
second week after infection. The classic signs of a respiratory infection can
continue a few days later with neurological signs in the form of ataxia
(incoordination of movement), weakness or paralysis of the front and rear
extremities, problems with urination, loss of tail tone and constant lying down.
The herpesvirus spreads easily through the respiratory tract or close contact with
an infected horse, then through contaminated equipment, through clothing,
hands or equipment of people who have recently had contact with an infected
horse. What actualizes this infection is the appearance of the nervous form of the
disease in a large number of countries in Europe and North America, with a
significant number of sick and dead high-value animals. In addition, the infection
led to the cancellation of one part of the season. This disease is caused by the EHV-
1 virus with a genetic variant due to which in most cases it causes a neurological
form of the disease. A particularly severe clinical picture leads to the death of the
animal or euthanasia, since adequate therapy is not known. To date, available
vaccines do not provide adequate protection.

Keywords: horses, herpes, EHV-1
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Kparak cagpixaj

[MjarHocTUKa KapAUOBACKYyIapHUX 000JbEHa 3a0YUBbe ayKyaTauujom cpua. Cymma
Ha ITPUCYCTBO CPUAHUX aPUTMUja MOKe Ce TIOCTaBUTH Ha OCHOBY ayCKyJITalldje, 10K ce
KOHauHa AMjarHosa ycrocTaBmba y3 nomoh enexTpokapauorpaduje. C 003upom Ha
y4ecTajocT CpUYaHMX apUTMHja KOJ KOHa, MpaBWIHA U MpelM3Ha eleKkTpo-
Kapguorpadcka TeXHHKA, Ofi BEJIMKOT je 3Hauyaja, y LWbY IOCTaB/baka CHUTYpPHE
nujarHose. Enexktpokapauorpaduja denexu pa3muKy MoTeHlyjana enekTpuuHe CTpyje,
KOja je Mpou3BeieHa TOKOM Jierloyiapr3alyje U pernosiapysanyje CpuaHux CTpyKTypa, y
BUIYy IpadUuKOT CHHMKa, Tj. elleKTpokapauorpama. Ha enexkTpokapiuorpamy
pasnukyjemo P rtanmac, QRS xommexc u T Tanac, koju mocenyjy BHUCOK CTENEH
BapujadmwrHocTy. Mako EKT maje dpojHe uHGopManuje o CTPyKTypH cpiia ¥ GYHKIHU]H
cupoBohema MMITyJica, y CBOM €IeKTPUYHOM CUCTEMY, MHTEpIpeTanuja pesynaraTa
3axTeBa CTPYyYHO 3Hawe M UCKycTBO. EnexTpokapauorpaduja je 3HavajHa
IWjarHoCTUYKa METOZA Y IW/bY MEPEHa CTOIE U PUTMA OTKyllaja CpLa, Y OTKUPUBABY
oumtehewa CIPOBOJHOT CHCTEMa CPUaHOT UMITyJica WM edeKTa JiekoBa y Tepanuju
CpyaHux 000/beHa, aJIM HEMa 3Havaj y AUjarHOCTULIM yBehata cplia U U3MeHa y CPUYaHoj
muinhHoj cTpykrypu. Enexktpokxapauorpaduja ce Hajuemrhe CHIpOBOAU Y CTawy
MHUPOBama, Ha KOBY KOjH je aJeKBaTHO NMPUIPEMIbEH U U307I0BaH y CBOM DOKCY, Y
Tpajamy O] HEKoJMKOo MHUHYTa. Kon kowa ce Takohe cHpoBOIM U eNEeKTPO-
Kapouorpaduja y ctawmy ontepehemwa, OIHOCHO y TPEHUHTY, KOja MOXe OMOTYhHUTH
IeTeKkuujy apuTMUja, Koje ce He 3amakajy TOKOM MupoBawa. Umak, HajmpenusHuja
IOWjarHOCTHKA YCIOCTaB/ba C€ JIBAlECETYETBOPOYACOBHUM mpahemeM, Tj. Xonutep
MOHHTOPUHTOM, KOjHU TOpeJ TOora IITO Mpy’ka AyXW BPEMEHCKH nepuoj mpahema
CcpuaHor pagna, odesdehyje u MOTMyHO MUPOBame U OMyIUTEHOCT XXUBOTUHE TOKOM
HOhWY, Yy OACYCTBY 4OBEKa W IPYrUX Hagp)Kaja, Koju Ou yTuuanu Ha y3dyhemwe Komwa U
noBehamwe cpuaHe ppekseHe. XonTep eaekTpokapauorpaduja npyxa HajupelusHuje
¥ Hajnoy3gaHuje mopatke mnpahema cpyaHOr paja, C THM Y Be3d, XOJuTep
efneKxTpokapauorpaduja, Kao OUjarHOCTUYKA TEXHUKA Ca HAjBUIIUM CTENEeHOM
nerexkuuje obomemwa, He Tpeda gna Oyne 3aMemeHa, WIM H3jelHadyeHa, ca
enexTpokapnuorpadujom y crawy ontepehewa. Llusb oBor paja je ma omwuiue
eieKTpokapauorpadcke TeXHUKe, J1a MOpegud HHUXOB JONMPHUHOC U HCTaKHE 3HAYaj
eneKkTpokapauorpaduje, y I1jarHoCTULY KapOUOBaCKyTapHUX 000/beha KOHba.
Kipyune peum: enextpokappuorpaduja xomwa, EKI, Xonrep, xapAuoBackynapHa
odospema
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Abstract

Diagnosis of cardiovascular diseases begins with auscultation of the heart. Suspicion
of the presence of cardiac arrhythmias can be established on the basis of auscultation,
while the final diagnosis is established with the help of electrocardiography.
Considering the frequency of cardiac arrhythmias in horses, proper and precise
electrocardiographic technique is of great importance, in order to establish a safe
diagnosis. Electrocardiography records the difference in the potential of electric
current, which is produced during the depolarization and repolarization of cardiac
structures, in the form of a graphic record, ie. electrocardiogram. On the
electrocardiogram, we differentiate P wave, QRS complex and T wave, which have a
high degree of variability. Although the ECG provides a numerous information about
the structure of the heart and the function of conducting impulses, in its electrical
system, the interpretation of the results requires expert knowledge and experience.
Electrocardiography is an important diagnostic method for measuring heart rate and
rhythm, in detecting damage to the conduction system of the heart pulse or in
monitoring the effects of drugs in the treatment of heart disease, but it isnot useful in
diagnosing of heart enlargement and changes in heart muscle structure.
Electrocardiography is usually performed at rest, on a horse that is adequately
prepared and isolated in its box, for a few minutes. In horses, electrocardiography is
also performed in the state of load, ie. in training, which can enable the detection of
arrhythmias, which are not noticed during rest. However, the most accurate diagnosis
is established by twenty-four-hour monitoring, ie. Holter monitoring, which, in
addition to providing a longer period of monitoring of heart rate, provides complete
rest and relaxation of the animal during the night, in the absence of humans and other
stimuli, which would affect the excitement of the horse and increase heart rate. Holter
electrocardiography provides the most accurate and reliable cardiac monitoring data,
in this regard, Holter electrocardiography, as a diagnostic technique with the highest
degree of disease detection, should not be replaced, or equated, with the exercise
electrocardiography. The aim of this paper is to describe electrocardiographic
techniques, compares their contribution and emphasizes the importance of
electrocardiography, in the diagnosis of equine cardiovascular diseases.

Keywords: horse electrocardiography, ECG, Holter, cardiovascular diseases
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