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[ToxpoBuresmbu:
MHHHCTAPCTBO I10/bOITPUBPEJE, ITYMAPCTBA H BOOOITPHUBPEJE
JY Betepunapcku uHcTUTYT Penrydnuke Cpucke "Ip Baco byro3an”

OpranusaTopu:
BETEPHUHAPCKA KOMOPA PEITYB/IUKE CPIICKE
"
OPYHITBO BETEPHUHAPA PEITYBJIUKE CPIICKE

CyopraHusaTtopu:
dakynTeT BeTepHHAapCKe MeJHITHHE YHHBep3HTeTa y beorpany
JY Betepunapcku HHCTUTYT Penrydnnke Cpuicke "Ip Baco byto3an”
JemapTMaH 3a BeTepHHApPCKy MeIHIIHHY, [lojsonipuBpenHH paxynrer,
Yuusepsuret y Hosom Canmy

OpraHH3allHOHH 0OD0P:

IMpencjepunk: Cama bomkosuh.

YUnaunoBu: [Iparana Owsenia, [JIparan Kuexesuh, Jbumsana lojuh, paro Canpo,
Mupko Anawma, Patko Mujatosuh, Urop Yerap, Cnasuma Cnacojesuh, JeneHa
[TaBuh, Ilepuna bypruh, Benmubop Kecuh, Anexcanpap bpamguh, Mianen
IOparnueBuh, Oparan Manuw, CrteBaH Papuh, bpanucnas lanuh, Borocnas
lForoBay, 3opaH /[Jamjanau, Huxo Mumac, Ilpegpar Hosaxosuh, bnaroje
bupuakosuh, Henag Kpcruh, l'opan Koctuh.

Cexperapujat: bpanko CreBaHoBuh, Mwunenko Illapuh, bpanko bjenajau,
Benubop Topmoposuh, Panmojuna bekanosuh, [lanujen Kosauesuh, Onusep
CreBaHoBUh.

Texunuku cexpetap: Tujana Tumapau.

HayuyHu 1 nporpamcku ogdop:

ITpencjenunk: Oparo H. Henuh, ['1aBHY M 0OATOBOPHY ypEIHUK.

YnanoBu: Ponomyd Tpkyma, Munopag Mupunosuh (CPB), Xemko LiBeTHuh (XP),
Huxan ®ejsuh, Myxamen Cmajnosuh, Anppej Kupduw (CJIO), Hexrtapuoc
I'mapunuc (I'P), Jlazo [Tengoscku (MK), Janko MBanos (bT'), Oparan Hledep (CPB),
[Tpeppar Cnujenuesuh (Bb), Munomup Kosau (PYC), Majkn T'mncnopd (CAL),
Kooc3 Atunna (MAR), UBan Cranuuh (CPB), Oparan Kacaruh, Hophe Casuh,
Munusoje Hapaxngun (CPB), Xemko Cnapojesuh, Becna Kanaba, Pajko
Jlatunosuh, Buonera Cantpau, ['opan [1apaw, Becna hophesuh (CPB), Jobpuna
Jakwh [umwuh (CPB), Cuauma I'arapuh, Cnasen I'pdbuh, bpanko Benebut (CPB),
3opan hepuh, HoBannua Mutposuh, Herocnas Jlykuh.

Mjecto onpxaBawa: Tecnuh, bawa Bpyhuna, 9-12. jyna 2021.
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Pedepar o no3usy

KOPTH30JI MITEKA KAO HHOHUKATOP CTPECA KOJ KPABA

Nlparan Kuexesuh', Cperen Henuh’, JbySomup JoBaHosuh’,
Iyman Bommaxosuh', Bojan Tonuh’, Oparan Kacaruh’, lanujena Kuposcku®,
Xemxo Cnapgojesuh’

1 Oparan Kuexxesuh, JIBM cren., ucTpaxxupad capagHUK, JaBHa ycTaHOBA BeTeprMHapCcKky HHCTUTYT
Penybnuxe Cpncke ,JIp Baco Bytosan“, bama Jlyka, Penydnuka Cprncka, bocHa 1 Xepuerosuaa
2 np CpereHn Henuh, acuctent, ®akynteT BeTepuHapcke MeJUIINHEe
Yuusepsureta y beorpany, beorpan, Cpbuja
3 np Jbybomup JoBaHOoBuh, noueHT, ®aKyaTeT BeTeprHApCKe MeULMHe
Yuusepsureta y beorpany, beorpan, Cpbuja
4 np Oyman bommaxosuh, uCTpakuBau NPUNpPaBHUK, PaKyITET BETEPUHAPCKE MEOULIUHE
Yuusepsurera y beorpany, beorpan, Cpouja
5 np Bojau l'onuh, HayyHu capafHuK, JaBHa ycTaHoBa BetepuHapcku HHCTUTYT Penydnuke Cprcke
»0p Baco byrosan“, bama Jlyka, Penybnuka Cpncka, bocna n Xepuerosuna
6 np Oparan Kacarnh, HayyHH capafiHUK, JaBHA ycTaHOBA BeTepuHapcku HHCTUTYT Pemydnuke
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).
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Lecture by invitation

MILK CORTISOL AS STRESS INDICATOR IN COWS

Dragan Knezevic', Sreten Nedi¢”, Ljubomir Jovanovi¢’, Dusan Bosnjakovic',
Bojan Goli¢’, Dragan Kasagic’, Danijela Kirovski*’, Zeljko Sladojevi¢®

1 Dragan Knezevi¢, DVM spec, Research Assistant, PI Veterinary Institute of the Republic of Srpska
“Dr. Vaso Butozan” Banja Luka, Republic of Srpska, Bosnia and Herzegovina
2 dr Sreten Nedi¢, Teaching Assistant, Faculty of Veterinary Medicine
University of Belgrade, Belgrade, Serbia
3 dr Ljubomir Jovanovi¢, Assistant Professor, Faculty of Veterinary Medicine
University of Belgrade, Belgrade, Serbia
4 Dusan Bosnjakovi¢, Research Associate, Faculty of Veterinary Medicine
University of Belgrade, Belgrade, Serbia
5 dr Bojan Goli¢, Research Associate, PI Veterinary Institute of the Republic of Srpska
“Dr. Vaso Butozan” Banja Luka, Republic of Srpska, Bosnia and Herzegovina
6 dr Dragan Kasagi¢, Research Associate, PI Veterinary Institute of the Republic of Srpska
“Dr. Vaso Butozan” Banja Luka, Republic of Srpska, Bosnia and Herzegovina
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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