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IIpegasare tio io3usy

BOPFA CA CTOYHHUM 3APA3AMA — CTAJIHA AKTUBHOCT
BETEPUHAPCKE CITYKBE

Mupocnas Bamuwnh'™, Coma Pagojuunh’, Hatama Cresuh', Munosan
Munosanosuh', Jlparo Heguh', Ana Bacuh’

' IIp Mupocnas Bamuuh, pegosuu nmpodecop, ap Comwa Panojuunh, penosuu npodecop, ap Haramra
Cresuh, acuctenT, Munosan Munosanosuh, JUNJIOMHUpaHy BeTepUHAp, CapafHUK Ha ITPHUjeKTy,
1p Oparo H. Henuh, penosuu nmpodecop, Paxynrer BeTeprHapcke MefguliHe, YHUBEP3UTET Y
beorpany, beorpan, Cpduja
? Ip Ana Bacuh, uctpaxusau, Friedrich-Loeffler-Institute, Federal Research Institute for
Animal Health, Isle of Riems, Germany
* KopecnogeHTHU ayTop: Mupocias Banuuh, e-nowra: miroslaval@mail.com

Kparak cagpxaj

Y nepuoguma BpemeHa Kaza je BehrHa CTOUHMX 3apa3HUX 0OJeCTH CTaB/beHa Moj
KOHTPOJIY, @ HEKe Cy ¥ UCKOpeweHe, BeTepUHAPCKA TePeHCKa CTykba akiieHaT y pagy
CTaBJ/ba Ha y3rojHe dosecTty U oHe nopemMehaje 34paBCTBEHOr CTawma KOjU MOIy fa
HEraTHBHO yTHYYy Ha NPOAYKTHUBHOCT 3a AaTy TEXHOJIOTHjy cToyapema. MehyTtum,
CMOpainyHa M0jaB/bUBakba €MHU300THja U TPUCYCTBO HEKKUX 3aPa3HUX DOIECTH Y BULY
€H300THja, YCI0B/baBajy [a j€ HEOMXOAHO Aa Ce MOACETUMO 3aILUTO Cy CE€ MOJIOBUHOM
18. Bexa, mouyenu GopmupaTH (PaxKyaTETH BETEPUHAPCKe MeJULIMHE, YOIIIITe.
Haume, y To Bpeme je kyra roBena xapaia EBponom mto je ycinosuio na ce 1762. y
JInoHy, ocHyje mpBu (GakynaTeT Koju je o0pa3oBao CTpyumake KOju Cy ce
Ppas3NIuKOBaIU Off [OTAaJAalIBUX ,,BETEPUHAPA” KOjH Cy Ce ITpe CBera DaBUIIU 3paB/bEM
KOHa, Ka0 OCHOBHOT TPEBO3HOT CPE/ICTBA.

Y nporexnux 250 ropuHa, yCIENO Ce Ca CTaB/bambeM IoJ KoHTpoiy Beher dpoja
3apasHux O0OJeCcTH KHUBOTHUWA. MebhyTuM, I0jaBa €NH300THje U eNugeMuje
OpyLies03e ¥ EH300TCKO 110jaB/bUBame KJIaCUYHE KyTe CBUbA Y PETUOHY, IPeNCcTaBsba
BEJIMKY OMACHOCT HE CaM0 y OJIHOCY Ha 0D0JieBara KUBOTUA (U Jbyan). Hanme, He
NpUMEeBHBambe aleKBaTHUX M NPONHUCAHUX Mepa KOHTpoJe, Ccy3dujama H
HCKOpEeWrBawka OBUX OONEecTH, NpeTv f[a 3HauajHO KOMIPOMHTYje CBe Hamope
BeTEpUHApa Ja 3ay3My MeCTO Y IPYILITBY KOje UM MPUNAJa, a TO je 1a Cy OHU y TPBOM
peny bopbe 3a 31paBibe HE CAaMO )KUBOTHbA Beh U JbyIh.

Bpyuenosa u3asaHa ca baktepujom B. melitensis u KlaCHYHa Kyra CBHba, Cy Ha TPBU
MOTJIe[, TOTIYHO pas3IMuUTE 3apasHe OOJeCTH JKUBOTHUHA, a Yy Ciaydajy
Opyuenose, U jbyad. MehyTum, HUBO MaXKkhe, OATOBOPHOCTH U MPODECHUOHATHOT
0JHOCA ITpemMa OBUM D0JIeCcTUMa, UCTH je U MoJpasymMeBa CTPUKTHY TPUMEHY Mepa
Koje Cy npefBHuheHe NpaBUIHULIMMA.
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Y opgHOCY Ha KJIaCHYHY KYTy CBUIba, CBAKaKO IIOCTOjU YTHCAK Ja UCKOPEHUBAbE HUje
moryhe. Ay, kao ¥ 'y CIy4ajy €H300TCKOT (M €HIEMCKOT) [10jaB/bUBamba OpyLenose,
IpaBU/IHA NPHMEHa NMPONHMCAaHUX Mepa W Ipouenypa, y IOYXEM BPEMEHCKOM
nepuozy, yciosuhe uCkopewrBame U OBe 3apa3He 00/1eCTH )KUBOTHbA Y PETHOHY .
Pa3nuunTH Cy HUBOM BeTepUHApCKe C1yk0e KOju Ha JUPEKTaH U UHIUPEeKTaH HauuH
yTUUY [ia Ce OBE ABE 3apa3He DOJIECTH M0jaBibyjy €H300TCKU. Y CYIUTHHY, JUPEKTaH
yTULQj MMa Mame BUIle, llejla BeTepuHapcka ciayxba. Mehytum, He Tpeda
3aHEMapUTH HU UHIUPEKTAH YTHLAj IPOMETA KUBOTHHA, KIAaHUYHE UHAYCTPH]E,
npepage Meca, IPOMETa U Ha IOCIETKY, ajld HE U OfI HajMamwer 3Hayaja, yTULaj
NIOJTUTHKE Ha OHOC IIPEMa OBUM 3apas3aMa.

Kipyuyne peun: dpyuenosa, klacHyHa Kyra CBHHA, €UU300THOJIOTHja, BETEpH-
Hapcke Mepe

3axBaynHua: Paj je mogpskaH cpefcTBUMa MUHMCTAapCTBA TPOCBETE, HAYKE U TEXHOIOIIKOT
pasBoja, mpojext: TP37015 1 TP31088.
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Lecture by invitation

CONFRONTING WITH EPIZOOTIAS — CONTINUOUS TASK FOR
VETERINARY SERVICE

Miroslav Val¢i¢', Sonja Radojici¢', Natasa Stevi¢', Milovan Milovanovic',
Drago Nedi¢', Ana Vasi¢’

' Dr.Miroslav Val¢i¢, Full professor, Dr. Sonja Radoji¢i¢, Full professor, Dr. Natasa Stevi¢,
assistant, Milovan Milovanovi¢, nummomupanu Betepunap, doctor of veterinary medicine,
associate on the project, Dr. Drago N. Nedi¢, Full professor, Faculty of Veterinary Medicine,
University of Belgrade, Belgrade, Serbia
*Ip Ana Bacuh, uctpaxusay, Friedrich-Loeffler-Institute, Federal Research Institute
for Animal Health, Isle of Riems, Germany

*Corresponding author: Miroslav Val¢i¢, e-mail: miroslaval@mail.com

Abstract

During the period of time when most of the infectious diseases, recognized by OIE
are either eradicated or are under control, the main field of veterinarian work is to
control and to prevent enzootic diseases and to improve animal husbandry and
production. However, contagious diseases that sporadically occur, remind us why
the very first veterinary school was founded in France, in 1762. That was the first
step towards the differentiation of horse and animal healers to doctors of
veterinary medicine.

In the period of the following 250 years, veterinarians succeeded to control most
contagious diseases. However, epizootias (and epidemias) of brucellosis and
enzootia of classical swine fever, pose a big threat not only to animal production in
theregion. Not applying appropriate and defined measures to control and eradicate
of brucellosis and classical swine fever can drastically compromise all
veterinarians' efforts and prevents them to be recognized as the service that is in
the firstline against animal as well as human diseases.

From the microbiological, pathological and clinical standpoint, Brucella melintensis
infection and classical swine fever are completely different diseases. Moreover, B.
melitensis infection is a zoonosis. But epizootically speaking, as far as measures and
level of professional awareness is concerned, these diseases are alike. That means
that only by applying strict measures and discipline in following rules, the
veterinary service can succeed to control and eradicate brucelosis.

As far as classical swine feveris concerned, there is a feeling that eradicationisnota
possible goal. However, experience from the veterinary services in the region, show
that it is possible to have classical swine fever free swine population, providing
strict application of defined measures, during along time period.
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There are different levels of veterinary service making these two diseases
enzootias. In essence, whole veterinary service is directly to be blamed for such
situation. At the same time and more or less indirectly the influence of other
systems could not be neglected such as animal and animal products trade, meat
industry, aswell as politics.

Keywords: brucellosis, classical swine fever, epizootiology, veterinary measures

Acknowledgments: The work is supported by the Ministry of Education, Science and
Technological Development, projects: TR37015and TR31088.
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Predavanje po pozivu

TUBERKULOZNE I NETUBERKULOZNE MIKOBAKTERIJE U
INFEKCIJI LYUDI I ZIVOTINJA

Zeljko Cvetnic¢", Maja Zdelar Tuk', Sanja Duvnjak’, IrenavReili, Marina Mikuli¢',
Zeljko Pavlinec', Marija Cvetnic’, Silvio Spici¢'

! Hrvatski veterinarski institut, Zagreb, Hrvatska
? Veterinarski fakultet Sveucilista u Zagrebu, Hrvatska
*Korespodentni autor: Zeljko Cvetni¢, e-posta: cvetnic@veinst. hr

Kratak sadrzaj

Unutar roda Mycobacterium (M.) identificirano je viSe od 170 razlicitih vrsta
mikobakterija. U odnosu prema ¢ovjeku podijeljene su u tri skupine. M. tuberculosis
kompleks u koji spada deset vrsta koje uzrokuju tuberkulozu u sisavaca. Vrsta M.
tuberculosis, unutar M. tuberculosis kompleksa i dalje ostaje glavni uzro¢nik
tuberkuloze u ljudi u svijetu. Osim ve¢ do sada dugo poznatih vrsta (M. bovis, M.
africanum, M. microti, M. canetti, M. caprae), u novije vrijeme otkriveni su i novi
pripadnici te skupine. M. pinnipedii u tuljana, M. munghi u mungosa, M. orygis u
arapske oriks antilope i M. suricattae u merkata. Isti uzroc¢nici dokazani su u ljudi
koji zive u njihovoj blizini. M. leprae je uzroc¢nik lepre u ljudi. Bolest je dokazana u
devetokulutnih pasanaca (Dasypus novemcinctus), koji predstavljaju prirodni
rezervoar M. leprae. Najvec¢i broj mikobakterija (viSe od 160 vrsta) pripada
netuberkuloznim mikobakterijama. Nalaze se u okoliSu, vrlo su otporne i
prilagodene rastu irazvoju, a njima su €esto izloZeni ljudi i Zivotinje. Neke su vazne
potencijalno patogene vrste i ponekad uzrokuju teske patoloske procese u ljudi i
Zivotinja.

Kljucne rijeci: mikobakterije, okolis, ljudi, zivotinje
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TUBERCULOUS AND NON-TUBERCULOUS MYCOBACTERIA IN
HUMAN AND ANIMAL INFECTION

Zeljko Cvetnic¢", Maja Zdelar Tuk', Sanja Duvnjak’, IrenavReili, Marina Mikuli¢',
Zeljko Pavlinec', Marija Cvetnic’, Silvio Spici¢'

! Croatian Veterinary Institute, Zagreb, Croatia
? Veterinary Faculty University of Zagreb, Croatia
*Corresponding author: Zeljko Cvetni¢, e-mail: cvetnic@veinst. hr

Abstract

Within the genus Mycobacterium (M.) more than 170 different types of
mycobacteria have been identified. In relation to humans, they are divided into
three groups. M. tuberculosis complex, which includes ten species that cause
tuberculosis in mammals. The type of M. tuberculosis within M. tuberculosis
complex remains the major cause of tuberculosis in humans in the world. Except
for a long time known species (M. bovis, M. africanum, M. microti, M. canetti, M.
caprae), new members of the group have recently been discovered. M. pinnipedii in
seals, M. munghi in mongoose, M. orygis in arabian oryx and M. suricattae in the
meerkat. The same causes have been proven in people living nearby. M. lepraeis the
cause of the leprosy in humans. The disease has been proven in nine banded
armadillo (Dasypus novemcinctus) and represents the natural reservoir of M. leprae.
The largest number of mycobacteria (more than 160 species) belongs to non-
tuberculous mycobacteria. They are found in the environment, they are very
resistant and adapted to growth and development, and are often exposed to
humans and animals. Some are important potentially pathogenic species and
sometimes cause severe pathological processes in humans and animals.

Keywords: mycobacteria, environment, humans, animals
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IIpegasare tio io3usy

ITPOTPAM KOHTPOJIE U EPATUKAIIMJE BPYIEJIO3E MAJINX
IMTPEXXUBAPA Y I'PUYKOJ

Nektarios D. Giadinis'*

' Kivnuka 3a papMCKe KUBOTHEbE, PAKYITET BETEPUHAPCKE MELULIMHE,

Aristotle University of Thessaloniki, GREECE
*KopecnoneHTHH ayTop, e-nomra: ngiadini@vet.auth.gr

Kparak cagpxaj

bpyuenosa je 030ubHa 300HO3a, KOja HaC MHOIO IyTa 3aoKyIuba. I'puka uma
pasIMuUTE Mporpame 3a )KUBOTHIbE a MocedHO 3a Mase npexusape. Takohe, nocroje
pasnuke u3mely pasnuuuTux reorpadCKux Moapyyja 3a UCTe )KUBOTHHCKE BPCTE.
MehyTuM, 0Baj mporpam Hako je CMambHO NpeBajeHLy OO0JIeCTH KOJ JbyOU U
XKUBOTHA, HUje 100% edurkacaH.

['puka uma oxko 13,5 MUIMOHA OBaLa WU KO3a. Y KOHTPOJIMCAHOj 30HU CTaja Cy
nokprBeHa oko 50% Tokom nocnemwmux roguna (2014-2016), To je BXKHO, TIOIITO je
1999. ropgune nocrojano camo 30% mnoxkpuBeHOCTH. Hacynpor Tome, mporpam
epapukanuje uma camo 10-12% NOKPUBEHOCTH. Y CYWITHHH, y IpoOrpamy
epanukauuje HaheHo je HajMamwe 1 MO3UTHBHA KUBOTHHA/CTAZ0 TOAUILLE Y UCTOM
nepuopy 2014-2016.

MHoOr¥ pasnosu cy 0rOBOPHU 38 CMaweHy edHrKkacHOCT mporpama. O30umaH pasnor
je neduuUT JBYACKUX pecypca Koju he ce pazmaTpaTH 3ajeqHo ca Apyrum Mmoryhum
pasnosuma.

KipyuHe pHjeuH: Opy1ienosa, 300H03€, MajIv IPEeXUBAPH
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CONTROL AND ERADICATION PROGRAM FOR SMALL RUMINANT
BRUCELLOSIS IN GREECE

Nektarios D. Giadinis'*

' Clinic of Farm Animals, Faculty of Veterinary Medicine,

Aristotle University of Thessaloniki, GREECE
*Corresponding author, e-mail: ngiadini@vet.auth.gr

Abstract

Brucellosis is a severe zoonosis, many times occupational. Greece has different
programs in cattle and small ruminants. Also, differences exist among different
geographical areas for the same animal species. However, this program although it
has declined the disease prevalence in humans and animals, itis not 100% effective.
Greece has about 13.5 millions sheep and goats. In the control zone the herds are
covered about 50% during the last years (2014-2016), that is important, asin 1999
only 30% coverage existed. In contrast, eradication program has only 10-12%
coverage. In fact, in eradication program at least 1 positive animal/examined flock
is found per year during the same period 2014-2016.

Many reasons are responsible for the reduced efficacy of the program. A severe
reason is the deficit of human resources that will be discussed together with other
possible reasons.

Keywords: brucellosis, zoonosis, amall ruminants
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BRUCELOZA U BOSNI I HERCEGOVINI 2015.-2017.

Lejla Veli¢'™, Jelena Mari¢’, Behija Duki¢', Zeljko Sladojevi¢’, Toni Eterovi¢',
Dzeno HadZzovi¢®

'Veterinarski fakultet, Sarajevo, Bosna I Hercegovina
? Veterinarski institut “Dr. Vaso Butozan”, Banja Luka, Bosna I Hercegovina
* Ured za veterinarstvo, Bosna I Hercegovina
*Korespodentni autor: e-mail: lejla.velic@vfs.unsa.ba

Kratak sadrzaj

Bruceloza je hroni¢no zarazno oboljenje domacih i divljih Zivotinja koju uzrokuju
bakterija iz roda Brucella. Bruceloza u Bosni i Hercegovini ima enzootski karakter.
Nakon opseznih istrazivanja 2008. godine i utvrdene prevalence od 5,4 %, doslo je
do promjene mjera kontrole bruceloze s prvobitne “testiraj i ukloni” na uvodenje
vakcinacije malih prezivara vakcinom Rev 1.

Cilj rada je prikazati stanje bruceloze u Bosni i Hercegovini u period 2015.-
2017.godine, a na osnovu postvakcinalnog monitoringa malih prezivara te
redovnih kontrola goveda na brucelozu. Utvrdivanje prisustva specifi¢nih antitijela
za brucelozu u krvnim serumima ovaca i goveda vrseno je s dvije metode, Rose
Bengal testom i reakcijom vezivanja komplementa. Postvakcinalni monitoring
malih prezivara se vr$io na krvnim serumima ovaca na konkonjuktivalne aplikacije
Rev 1 vakcine, a krvni serumi goveda ispitivani su na osnovu Godi$nje naredbe
kontrole zaraznih bolesti.

U periodu od 2015.do 2017. ukupno je vakcinisano 665 153 malih prezivara od toga
614 812 mladih od Sest mjeseci i 50 341 starijih od Sest mjeseci. U 2015.godini
ukupno je ispitano 86 563 krvnih seruma goveda i utvrdeno 11 pozitivnih reaktora
(0,013%), dok je 2016.godine ispitano 94 474 uzoraka seruma goveda. Pozitivan
rezultat je utvrden kod 42 goveda (0,044%). Tokom 2017.godine ukupno je ispitano
117 118 krvnih seruma goveda i utvrdeno je 149 pozitivnih reaktora (0,127%).

Svi dosadas$nji parametri pokazuju da bruceloza u Bosni i Hercegovini predstavlja
znacajan javno-zdravstveni problem i pored €injenice da se radi redovna kontrola
govedanabrucelozuidajeuvedenavakcinacija malih prezivara.

Klju¢ne rijeci: bruceloza, mali preZivari, goveda, vakcinacija, Rose Bengal, RVK,
Rev 1.
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BRUCELLOSIS IN BOSNIA AND HERZEGOVINA 2015.-2017.

Lejla Veli¢'™, Jelena Mari¢’, Behija Duki¢', Zeljko Sladojevi¢’, Toni Eterovi¢',
Dzeno Hadzovi¢’

'Veterinary faculty, Sarajevo, Bosnia nd Herzegovina
*Veterinary Institute "Dr. Vaso Butozan ", Banja Luka, Bosnia and Herzegovina
*Veterinary Office, Bosnia and Herzegovina
*Corresponding author, e-mail: lejla.velic@vfs.unsa.ba

Abstract

Bricellosis is a chronical infectios disease of domestic and wild animals coused by
bacteria from the genus Brucella. Brucellosis is endemic in Bosnia and
Herzegovina. Measures aiming the control of brucellosis changed over the years
changed from the original “test and slaughter” that was implemented at the
beginning of the control programme to mass vaccinaton of small ruminants from
2008. when the prevalence reached its peak of 5,4% in the ruminant population in
Bosnia and Herzegovina. During the period 2015.-2017. based on data collected
from the post vaccinal monitoring of small ruminants, and yearly control of every
cattle for brucellosis, we present the results of those two burcellosis monitoring
programmnes. Postvaccinal monitoring was conducted by testing blood serra of
sheep and goatsin after ocular application of Rev 1vaccine using two methods RBT
(Rose bengal test) and CFT (Complement fixation test).

During the period 2015.—2017. 665 156 small ruminants were vaccinated of which
614 812 were offspring younger than 6 months. In 2015. a 86 563 cattle were tested
for brucellosis, of which 11 seropositive reactors were found (0.013%), while in
2016. 96.901 cattle were, within 42 seropositive for brucellosis (0.044%). During
2017, 117 118 blood sera of cattle were tested and 149 positive reactors were found
(0.127%). Despite regular vaccination of small ruminants and yearly testing of
cattle, Brucellosis still remains an important public health issue.

Key words: brucellosis, small ruminants, cattle, vaccination, Rose Bengal, RVK,
Rev 1.
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IMPELJIEN ITPOUEOYPA EPATJUKAILIMIE BPYLEJIO3E Y
CJETUBbEHUM AMEPUYKHM IPXABAMA

Michael J Gilsdorf"

' Michael J Gilsdorf, DVM, Director of the National Center for Animal Health Programs,
USDA (u penziji)
*KopecnoneHTHu aytop, e-mail : mike@brucellosis.org

Kparak cagpxaj

[To mpBM NyT y UCTOpPHjU INporpama epapukauuje dpyuenose y CjenumeHUM
Amepuuxkum [pxkaBama, Ha Kpajy 2000. roguHe HUje OWIO NO3HATOI CiIy4aja
3apaxeHux kppa croke y CAJl. To je buo pesynraT epafukanuje Koju je modeo 66
roguHa npe Ttora, TauHuje 1934. roguHe, Ha HallMOHAJIHOM HUBOY, Kao LEO
€KOHOMCKOI Iporpama ODHOBE 3a CMameme IolNylaluje cToke 30or Benuke
nenpecuje 1929. roquHe U UCTOBpEMEHUX TeWKUX cywa. [ogune 1934. nmpeBaneHna
KOJI TeCTUpaHuX onpacinux jenuHku ctoke y CAJl usHocuna je 11,5%. IIporpam
epagukauuje Opyleno3e OCMUIJBEH je Kao 3ajeIHUUKH Hamop depepasiHe Biaaje,
npxasa ¥ crodapa. On 2011. ronvHe, jeAMHYA HOBH CIy4ajeBU 3apakeHuXx kpga (12
YKYIIHO) U3a3BaHU Cy M3JIarameM IOC/IEeNHhEeM NI03HATOM pe3epBoapy dpyuenose y
CjennmeHrm AMepuukum JlpkaBama, KOjU YHMHM IOIyJIalija AUBJBUX KHUBOTHHA
yHyTap wuper nojpyuyja JemoycroyHa (enr. Yellowstone). OBa mpeseHTauuja
pasMaTpa paslMYuTe Halmope W Inpouenype Koje ce npumemyjy y CAJl 3a
epanukanujy opyuemnose. Tokom rogruHa, mporpam dOpyneno3e UCKOPUCTHO je PasBoj
y HaylI¥ ¥ TEXHOJIOTHjU KPO3 UCTPAXKUBAabE U UCKYCTBO KOjU Cy JOMPUHEIH TOMe Jia
ce Imporpam BPEMEHOM CTaJHO Memwa. EdukacaH cucreM Haja3opa Npencrasiba
KpyLIHjaJIHU KOpaK kaKo O ce 3apa3a IpaBOBPEMEHO OTKPHIIA, CIIPEYHIIO INUPEHE U
oHa oTkinoHMna. Takohe, pasmaTpahe ce u Mepe mpenysere Ha dapmama, Kao U
PEeCTpUKILIH]je KpeTamwa Koje Cy Ouie kibyYHe y KOHTPOJIU U e TUMUHHUCaby DOIECTH.
Kipyune peun: epagukanyja dpyuenose, CAJL
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OVERVIEW OF BRUCELLOSIS ERADICATION PROCEDURES IN THE
UNITED STATES

Michael J Gilsdorf™

' Michael J Gilsdorf, DVM, Director of the National Center for Animal Health Programs, USDA
*Corresponding author, e-mail: mike@brucellosis.org

Abstract

At the end of the year 2000, for the first time in the history of the United States
brucellosis eradication program, there were no known affected cattle herds in the
United States. This was a result of eradication efforts that started nationally in
1934, 66 years previously, as part of an economic recovery program to reduce the
cattle population because of the 1929 Great Depression and concurrent severe
drought conditions. In 1934, the test-positive (reactor) rate in U.S. adult cattle
tested was 11.5%. The brucellosis eradication program was designed as a
cooperative effort between the federal government, the states, and livestock
producers. Since 2011, the only newly affected herds (12 Total) have been caused
by exposure to the last known reservoir of brucellosis in the United States which is
in wildlife within the Greater Yellowstone Area. This presentation will discuss the
different efforts and procedures used by the U.S. to eradicate brucellosis. The
brucellosis program took advantage of developments in science and technology
over the years through research and experience which caused the program to be
continually modified over the years. An effective surveillance system is one critical
step to put in place, to be able to find the disease, prevent spread, and eliminate it.
We will also discuss herd management actions and movement restrictions that
were critical in controlling and eliminating the disease from the herds.

Keywords: Brucellosis eradication, USA
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KOPHITREKE PASTHYUTUX BPCTA TUJATHOCTHYKHUX TECTOBA
KOJ BAKHUHHCAHHX XUBOTHUIHA ITPOTHB BPYHEJIO3E

Munanus Koctosuh'™

' Mumagun Kocrosuh, Tupexrop, Ellie LLC
* KopecrogenTHu aytop, e-mail: miladin@brucellosis.org

Kparak cagpixaj

[TpBa BaklIMHA MPOTHUB OpyLIeI03e je HanmpaB/beHa U yllia y Kopuurhewe TpUIeceTux
roguHa rmpouor Bexa. To je duna Coj 19 BakunHa npotus B. abortus u xopuirhena je
y epapukauuju Opyuenose y Amepunu. [legeceTux ropgvHa NpOILJIOr BeKa je
passBujeHa Rev 1 BakuuHa 3a oBLe W Ko3e, mpoTuB B. melitensis. U1 Ha kpajy
IeBeleceTuX roguHa MpoLUIorT Beka pa3ByjeHa je BakunHa RB51 koja ce kopucTtu y
epanukanuju dpyuenose rosesa. To cy rimaBHe BakLIMHe Koje Ce JaHac KopucTe. S19 u
Rev1l cy usy3eTHo edukacHe BaKlIMHE KoOje crmpeyaBajy abopTyce W IIUpewme
KJIMHUYKe Opylenose, alid yTUYy Ha TECTOBE Aajyhu MO3UTHUBHY peakuujy Kop
BAaKIIMHUCAHUX XUBOTHUKA, TPajHO MHbDUUUPajyhu mpoueHAT momynauuje
BaKLJMHHWCAHUX )KMBOTHA U NTPELCTaB/bajy 030WbaH npobiaem 3a 3apasibe byau. Coj
RB51 npousBogu mame npodinema jep je HeKOMIUIeTHa dakTepuja, any U Jasbee je
MH(EKTHBaH 3a JbyJie, U Mame je MOTeHTHa BakMHa of coja S19. [Tpodnem je kako
TYMAuWTH pe3jTaTe TecToBa Kop kopuurhewa BakuuHe. da du ce oBaj mpodiem
3auCTa peurro noTpedHo je [odpo NorneaTH aHTUTeHCKU CaCTaB CIIOJbEHET OMOTavya
Brucella spp, koju 30Bemo nunononucaxapu, win JITIC. Kako je JITIC koMIuiekcHa
MOJIEKyJIapHa CTPYKTypa, PasiW4yUTU TECTOBU pearyjy Ha aHTUTena yCMepeHa
IpeMa PasJIMuUTUM [IeJIOBUMa OBe KOMIUIEKCHE CTpyKType. CacBUM je jacHO fa
TECTOBU KOjU Cy YCMEPEHU IIPeEMa €HA0TOKCHHY, Uiy Jlunuay A, JITICa He mory na
MIOMOTHY Yy pa3yMeBamy TPEHYTHOI CTawka MHQEKLHje KOJ KUBOTUHE, jep je cam
Jlunug A cynepaHTHTeH KOjU M3a3UBa XUIIEPUMYHUTET KO )KUBOTH € KOjU MIOCTOjH
KOJ ’KUBOTHIE IYTO BpeMeHa Off Mposiacka HHQeKkUrje/BakunHanuje. Camo TeCTOBU
KOju feTexTyjy antuTena Ha O nonucaxapuz, KOjH je CIIO/bIIBY OMOTay DaKTepHje U
neo JIIICa koju je HajcmenuUYHUjU, MOTY 1A Najy KOHKPETHE OAroBope Koja
KUBOTHHA MMa WIM He aKkTUBHY HHekuujy. OBa mpeseHTaudja he omucaTu
TEXHUYKe pa3/IMKe TecToBa 3a OpyLeno3y U pesyaTaTe CBaKOTl TeCTa Y KOHTEKCTY
BaKIJMHUCAHUX KMBOTHHbA Ca TO3HATUM BaKIIMHaMa 3a dpyLienosy.

Ksbyune peun: anturenu dpyuena, JITIC, OIIC
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THE USE OF DIFFERENT TYPES OF DIAGNOSTIC TESTS IN
VACCINATED ANIMALS AGAINST BRUCELOSSIS

Miladin Kostovi¢'™

' Miladin Kostovi¢, CEO, Ellie LLC
* Corresponding author, e-mail: miladin@brucellosis.org

Abstract

The first vaccine against brucellosis was made during the 1930s when it came into
use. It was Strain 19 vaccine against B. abortus that was utilized in the eradication
of brucelossis in the United States. In the 1950s, Rev 1 vaccine against B. melitensis
was developed for sheep and goats. At the end of the 1990s, RB51 was developed
that is used in the eradication of brucellosis in cattle. These are the main vaccines
utilized nowadays. S19 and Rev1 are highly efficient vaccines that prevent
abortions and spreading of clinical brucellosis, however they affect tests giving
positive reactions in vaccinated animals, permantently infecting percent of the
population of vaccinated animals and they represent a serious threat to huan
health. Strain RB51 causes less problems since it is an incomplete bacteria, though
itis still contagious to people and less potent than strain S19. The interpretation of
results when using vaccines for brucellosis, especially S19 and Rev1, represents a
problem. To address this problem properly, one has to closely inspect the antigen
composition of the outer layer of Brucella spp, also called lypopolysaccharide or
LPS. Since LPS is a complex molecular structure, different tests react differently to
antibodies directed against various parts of this complex structure. It is clear that
the tests directed against endotoxin or Lipid A of LPS cannot help in understanding
of the current phase of infection in animal, because Lipid A is a superantigen that
causes hyperimunity in animal long after the infection/vaccination is cleared. Only
tests that detect antibodies to O polysaccharide, the outer layer of bacteria and part
of LPS that is most specific, can provide concrete answers which animal does or
does not have an active infection. This presentation will describe the technical
differences of the tests for brucellosis and the results of each test within the context
of vaccinated animals with known vaccines against brucellosis.

Keywords: brucella antigene, LPS, OPS
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ZNACAJ UPOTREBE ALERGIJSKOG KOZNOG TESTA NA BRUCELIN
U DIJAGNOSTICI BRUCELOZE GOVEDA

Lejla Veli¢ ™, Toni Eterovi¢', Silvio Spi¢ic¢’, Zeljko Cvetni¢’, Amina Hrkovi¢
Porobija', Benjamin Cengi¢', Selma Filipovi¢', Tarik Bajrovic¢'

'Veterinarski fakultet, Sarajevo, Bosna and Hercegovina
* Hrvatski veterinarski institut, Zagreb, Hrvatska
*Korespodentni autor, e-mail: lejla.velic@vfs.unsa.ba

Kratak sadrzaj

Brucele u organizmu inficiranih Zivotinja induciraju i humoralni i ¢celijski
imunolo$ki odgovor. Humoralni imunoloski odgovor se bazira na pra¢enju pojave
specifi¢nih antitijela protiv lipopolisaharidnog proteina (S-LPS) glatkih brucela.
Medutim kod goveda u dokazu specificnih antitijela klasi¢cnim seroloSkim
metodama mogu se detektovati antigene determinate za druge vrste
mikroorganizama (unakrsna reaktivnost) kao $to su: Escherichia coli 0:157,
Yersinia enterocolitica 0:9, Salmonela urban, Pseudomonas malthopilia i
Pasteurellae. Cilj ovog rada je utvrditi ¢elijski imunoloski odgovor koji se bazira na
upotrebi prociS¢enog i standardiziranog alergena, kojem je u potpunosti
odstranjen lipopolisaharid te kao takav ne dovodi do razvoja humoralnog
imunolo$kog odgovora. Ukupno je ispitano 16 goveda s podrucja Federacije Bosne i
Hercegovine kod kojih je s Rose Bengal testom i/ili reakcijom vezivanja
komplementa utvrdeno prisustvo specificnih antitijela na brucelozu. Kozni test
smo izvodili prema uputama OIE Manuala (2009). U testu je koriSten brucelin,
ekstrakt B. melitensis B115 (Synbiotics Brucellergene OCB). Kod 14 goveda je
nakon 72 sata od aplikacije utvrdeno zadebljanje koznog nabora, dok kod dva
goveda nije izmjereno nikakvo zadebljanje. Razlog svakako treba traziti u ¢injenici
da dva goveda su dala pozitivan rezultat samo u reakcije Rose Bengal te se to moze
prepisati umarsrsnoj reakciji s antiogeno srodnim mikroorganizmima.

U uslovima gdje je bruceloza endemicnog karaktera i gdje se primjenjuje
vakcinacija malih prezivara te u uslovima gdje se ovce i koze zajedno drze s
govedima na istim pasnjacima i nastambama uvodenje dodatnog testa u
dijagnostici bruceloze kao $to je kozni test kasne preosjetljivosti na brucelin je
prijeka potreba.

Klju¢ne rijeci: bruceloza, goveda, brucelin, humoralni imunitet, ¢elijskiimunitet
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Abstract

Humoral immune resposne, induced by Brucella in infected organism, is based on
measuring speciofic antibodies respone against S-LPS smooth brucella. But in
cattle cross reactions with other antigenes can occur with Escherichia coli 0:157,
Yersinia enterocolitica 0:9, Salmonela urban, Pseudomonas malthopilia and
Pasteurellae. The aim of our work was to determine the immunological response
based on the use of standardized and purified allergen in which lypopolysaharid
has been removed and doesn't induce humoral immune response. A total of 16
dairy cattle previously tested positive using RBT (Rose Bengal test) and/or CFT
(complement fixation test) were tested for confirmation with BST (brucelline skin
test) according to the instructions of the (2009). In the test we used brucelline
extract B. melitensis B115 (Synbiotics Brucellergene OCB). 14 of 16 cattle reacted
with skin thickening >1 mm after 72 hours from the application of brucelline. Two
cattle with no skin thickening or thickening <1mm also reacted negative in CFT.
This outcome can be attributed to cross reactions with other antigens than Brucella
that commonly occurs in Rose Bengal test.

In conditions where brucellosis is endemic and where vaccination programs of
small ruminants are conducted, conditions where sheep and goats are kept
together with cattle, the introduction of an additional skin testing brucellosis
diagnosis asis anecessity.

Keywords: brucellosis, cattle, brucellin, humoral immunity, cellular immunity.
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Kratak sadrzaj

Bruceloza pasa je zarazno oboljenje mesojeda i ljudi prisutno u ve¢ini zemalja sveta.
Australija i Novi Zeland su zemlje za sada slobodne od ove bolesti. Uzro¢nik
bruceloze pasa je Brucella canis, sitna Gram negativna bakterija kokoidnog oblika
koju od ostalih vrsta roda Brucella (izuzev B. ovis) razlikuje antigeno izmenjen
lipopolisaharidni omotac¢. Oboljenje je prvi put opisano 1963. godine, a B. canis je
izolovana 1966. godine. Kod muzjaka bruceloza se karakteriSe pojavom orhitisa i
epididimitisa, a kod Zenki glavni simptom je pobacaj. Opisani su i drugi simptomi
kao $to su diskospondilitis, limfadenitis, endoftalmitis, uveitis, endokarditis i
meningoencefalitis ali bruceloza pasa Cesto protice i asimptomatski. Iako B. canis
izaziva bolest kod ljudi, ona nema takav znacaj za humanu medicinu kao $to ga
imaju S vrste Brucella. Broj zvani¢no prijavljenih slucajeva pojave bolesti kod ljudi
je mali. B. canis se iz inficiranog organizma izlucuje vaginalnim iscetkom,
pobacenim plodovima, spermom, urinom, mlekom, a preno$enje nastaje polnim,
oronazalnim i peroralnim putem. Lecenje bruceloze pasa je dugotrajno, visokim
dozama antibiotika. Opisano je vise terapijskih protokola, ali i pored toga postoji
mogucnost pojave recidiva zbog sposobnosti B. canis da prezivi u nekim tkivima.
Dijagnostika bruceloze pasa izazvane vrstom B. canis nije jednostavna jer ne
postoje standardizovani serolodki testovi, a Cesta je pojava lazno pozitivnih
rezultata. SeroloSka dijagnostika bruceloze pasa zahteva upotrebu homotipskog
antigena koji moze biti pripremljen na razli¢ite nacine, a izolacija B. canis kao
visoko specificna metoda ima nisku osetljivost. U literaturi je opisano vise PCR
protokola sa razli¢itim uspehom u dijagnostici ove bolesti. U cilju pouzdane
dijagnostike bruceloze pasa neophodno je koristiti kombinaciju razli¢itih testova.
Klju¢ne reci: Brucella canis, dijagnostika, psi

Zahvalnica: Rad je podrzan sredstvima Ministarstva prosvete, nauke i tehnoloskog razvoja,
projekti: TR310881TR37015.
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Abstract

Dog brucellosis, caused by Brucella canis, is a contagious disease of carnivores as
well as man that occurs in almost all regions in the world. Australia and New
Zealand are so far free from it. Brucella canis, is a small Gram negative coccoid
bacteria that differs from other members of the genus (with exception of B. ovis) in
the antigenic composition of the lipopolysaccharide molecule. For the first time the
disease was registered and described in 1963. Male dogs show orchitis and
epididymitis, abortion being the main symptom in pregnant bitches. Other
symptoms have been described as well: discospondilitis, Imphadenitis,
endoftalmitis, uveitis, endocarditis, and meningoencephalitis. However, the
disease frequently goes unnoticed. Although it is a zoonosis, infection of man with
B. canis goes with no symptoms and the disease is not as important as infections
caused by other forms of brucellas. The number of the officially registered cases in
man is small. The infected animal sheds bacteria by vaginal discharge, aborted
foetuses, sperm, and milk. Transmission is through sexual contact, oronasally and
perorally. Dog brucellosis can be treated with high doses of antibiotics for a long
time period. Although there are a number of therapy protocols, there is still a
possibility for the bacteria to survive in some tissues. Diagnosis of dog brucellosis is
not a simple task since there are no standardized protocols. False positive results
are frequent. Serological brucellosis diagnosis require usage of homotypic antigen
that can be prepared by various methods. At the same time, bacteria isolation
although highly specific, has low sensitivity level. Various PCR protocols have been
described in the literature, with various levels of success. That is why, in order to
have areliable diagnosis of dog brucellosis, one has to combine different serological
and molecular techniques and protocols.

Keywords: Brucella canis, diagnosis, dogs
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HA30P HAJJ PABUJECOM U AHTUPABHUYHA 3AIIITHTA Y
PEITYB/IUIIH CPIICKOJ
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Kparak cagpxaj

bjecHnno je jemHO on HajTeXKUX HMH(PEKTUBHHUX O00O/BEHA jep C€ CKOPO YyBHjeK
3aBpuiaBa cmphy. M3asuBa ra HeypoOTpPONHM BUPYC. Y KIMHUYKO] CIULHU CYy
W3paxXeHu xuapododuja U NMCUXOMOTOpPHU HeMup. Llwmb pana je duo mpukasaTu
KpeTamwe CTONe UHUMEeHLe KOHTAKTa U U30XKeHOCTH djecHuny y 2017. rogunu ca
OCBPTOM Ha feceToroguinsy nepuon ox 2008.-2017. rogrHe. AHAaIU3UPAIN CMO CBE
npujasibeHe cirydajeBe y 2017. rofvHY ¥ TOKOM leceToropuiumer nepuoga on 2008.
0o 2017.rogvHe. AHaNIW3UpaHy OAALM TOTUYY U3 TpHjaBa UH(PEKTUBHUX KIMHHUKA-
oJjesbema, H3BjellTaja [OMOBa 3[paBba, BETEPUHApCKUX Hajla3a M Hajlasa
pedepenTHe naboparopuje 3a 6jecHWso0. KOpUCTUIN CMO OECKPUNTHBHU METOT.
Yxynas 0poj npujasbeHux cnydajeBay 2017. roguny je 34 ca CTONIOM UHUUZEHLE O]
2,9%o000 1 npoueHTom yueurha o 7,82% y yKynmHOM MOpPOMIUTETY aHTPOIIO300HO3a
y 2017. rogunu. CTomna MHUUAEHLE y JECETOTOAUILIEBEM IEPUOLY C€ KpeTana y
pacmoHy ofi HajHWKe Koja je u3Hocuna 2,9%oo00 y 2013. u 2017. romuHu 1o
13,50%000y 2010. roguHuU. Y mocMaTpaHOM [1€CETOTONUIIBEM IIEPUOLY Y ITPOCjeKy
TOJIMLIKE je EBUIEHTUPAHO 75 03/be[a O CTPaHe KUBOTHbA CYyMIBbUBUX Ha OjeCHUIIO.
Y 3akspyuxy koHcTaTjem fa y P. Cprickoj of BeHOT OCHUBama A0 faHaC HUCMO UMaU
HUjeaH CJy4yaj XyMaHOT djeCHUsIa, Nako Ce CBake TOAUHE PErCUTpyje He Masu 0poj
o3nujeh)eHUX Of CTpaHe KUBOTHHA CyMHBUBUX Ha OjecHwno. Mehytum, y dopdu
NpOTUB OjecHWIa, IMOped OCTalIOr Of BeIUKe Ba)XHOCTH je KOHTHHyHpaHa
WHCTUTYLHOHANHA Capajkba Ha CBUM HHUBOMMA 3[IpPAaBCTBEHOI CHUCTEMAa Ca
BETEPUHAPCKUM CEKTOPOM M MHCETNIKLUjCKUM C1y»kDama, a Off U3y3eTHe BaJKHOCTH je
OnmaroBpeMeHO IpujaB/bMBame U odaBjemiTaBate. C 003MpOM Ha aKTyeslHy
€MU300THOJIOIIKY ¥ ENUIEMHUOJIOLIKY CUTYaLHjy 110 nuTamy padujecay P. Cpnckoj u
3eMJbaMa Y OKPY)KemwY, PU3UK O]l HACTaHKAa XyMaHOT QjeCHUIA je U3y3€THO HU3aK.
MehyTuM, TPUCTYNl CBAaKOM MauMjeHTy Tpeda OUTH WHOUBUAyanaH, JeTabaH U
TeMEeJbUT MOIUTYjyhy CBe MHIOWKAlLHWje 3a aHTUPAOWYHYy 3alUTUTYy, ald U Boaehu
padyyHa 0 palMOHA/IHO]j yIIOTPeOH BaKLIMHE U CEpyMa.

KipyuHe pHjeuH: aHTPOII0300HO3€, MHIIMIEHLa, DjecHuito, Penybinuka Cpricka
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Abstract
Rabies is one of the most severe infectious diseases because it almost always ends in
death. Itis caused by neurotropic virus. Hydrophobia and psychomotor agitation
are particularly expressed in clinical picture of rabies. An aim of the paper was to
demonstrate the movement of incidence rate of contact and exposure to rabies in
2017 with a focus on the ten-year period from 2008 - 2017. We analyzed all cases
reported in 2017 and in the ten-year period from 2008 - 2017. The data analyzed
come from the Infectious Clinics — Departments, reports from the Healthcare
Centres, veterinary findings and Reference Laboratory for Rabies. We used
descriptive research method. The total number of reported cases in 2017 was 34
with an incidence rate of 2,9%o000 and a participation rate of 7,82% in the total
morbidity of anthropozoonosis in 2017. The incidence rate in the ten-year period
ranged from the lowest one accounting for 2,9%o00 in 2013 and 2017 to
13,50%o000 in 2010. In the observed ten-year period, 75 injuries on average were
reported after rabies suspected animal contacts. In conclusion, I conclude that
there has not been any single case of human rabies in the Republic of Srpska
although a lot of people injured by rabies suspected animals have been registered
every year. However, in the fight against rabies, among other things, continuous
institution cooperation at all levels of healthcare system with veterinary sector and
inspection services is of great importance, and timely reporting is of utmost
importance. Regarding current epidemiological and epizootiological situation on
rabiesin the Republic of Srpska and countries in the region, the risk of developing a
human rabies is extremely low. However, an access to each patient should be
individual and detailed with respect to all indications of rabies protection but also
taking into account the rational use of vaccine and serum.
Keywords: anthropozoonoses, incidence rate, rabies, Republic of Srpska
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Kratak sadrzaj

Kolibaciloza je jedan od najvecih i najzastupljenijih zdravstvenih problema u
savremenom industrijskom zivinarstvu, kako u brojlerskoj proizvodnji, tako sve
viSe i u odgoju i eksploataciji koka nosilja i roditeljskih jata. Escerichia coli je
najzastupljeniji mikroorganizam digestivnog trakta Zivotinja i ljudi. Nepatogena,
saprofitska E. coli (avijarna fekalna E. coli - AFEC) ¢ini najveci deo ukupne E. coli,
dok je patogena E. coli (avijarna patogena E. coli-APEC), zastupljena u znatno
manjem broju. lako je prisutna u tako malom broju, patogena E. coli ¢ini jedan od
najznacajnijih patogena zivine. Patogena E. coli je podeljena u dva patotopa:
intenstinalna (dijarei¢na E. coli - DEC), koja se dovodi u vezu sa digestivnim
smetnjama kod Zivotinja i ljudi i ekstaintenstinalna E. coli (ExPEC), koja se takode
nalazi u digestivnom traktu, ali ne kolonizuje tkivo digestivnog trakta ve¢ prelazi
epitelnu barijeru i kolonizuje druge organe izazivajuci razli¢ita oboljenja. DEC ima
osam suptipova, a ExPEC Sest. Klasifikacija E. coli na patogene i nepatogene se vrsi
pre svega na osnovu bakterijskih gena koji kodiraju virulentne faktore. 1zolati sa
najmanje 5 virulentnih faktora se klasifikuju kao patogenin. Znacaj kolibaciloze se
mora razmatrati ne samo sa aspekta pojave razlicitih manifestacija bolesti i u
skladu sa tim kompleksne dijagnostike, vec¢ i velikih ekonomskih gubitaka, kako
direktnih, tako i indirektnih, ugroZenosti dorobiti Zivine , sve veceg, rastuceg
zoonotskog potencijala i visokog stepena antimikrobne rezistencije na antibiotike.
Zato se u danasSnje vreme sve viSe paznje posvecuje preventivi, odnosno
imunoprofilaksi kolibaciloze uprkos ¢inejnici da se radi o bakterijskom uzro¢niku,
kaoirazli¢itim i metodama dijagnostike, sa akcentom na molekularnoj dijagnostici
zbog bliZzeg odredivanja karakteristika samog uzro¢nika. Kada se radi o terapiji
fokus je na racionalnoj upotrebi antibiotika i sve vecoj primeni alternativnih
preparata i biosigurnosnih mera. Kontrolu kolibaciloze je neophodno sprovoditi na
razli¢ite nac¢ineiuz multidisciplinarni pristup.

Klju¢nereci: Escerichia coli, kontrola, lecenje, prevencija, vakcinacija, zivina
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Lecture by invitation

PATHOGENIC ESCHERICHIA COLI (APEC) - PREVENTION AND
CONTROL

Radmila Resanovi¢"

'Faculty of Veterinary Medicine, Belgrade, Serbia
*Corresponding author, e-mail: radar@vet.bg.ac.rs

Abstract

Colibacillosis is one of the largest and most prevalent health problems in modern
poultry industry, in broiler production, and exploitation of breeding and parent
flocks

Escherichia coli is a common inhabitant of the gastrointestinal tracts of animals and
humans. Commensal E. coli, designated as nonpathogenic, are considered to be the
majority. This microorganism can be divided into two large groups: pathogenic and
commensal E. coli. The pathogenic group is characterized by two more pathotypes:
diarrheagenic E. coli (DEC) (with eight subpathotypes) and extraintestinal
pathogenic E. coli (EXxPEC) (with six subpathotypes).

E. coli can be classified into different genetic groups according to genetic sub-
structure, especially virulence genes. Isolates with at least 5 virulent factors are
classified as pathogen. The significance of colibacillosis can be considered not only
from the aspect of the occurrence of various manifestations of the disease, but also
to major economic losses, reduction of welfare, zoonotic potential, and the high
rates of antibiotic resistance. Therefore, nowadays more and more attention is paid
to the prevention and / or immunoprophylaxis of colibacillosis in spite of the fact
thatitisabacterial cause, aswell as different diagnostic methods, with an emphasis
on molecular diagnostics due to the closer determination of the characteristics of
the causative agent itself. When it comes to therapy, the focusis on the rational use
of antibiotics and the increasing use of alternative products and biosafety
measures. Control of E. coli infection should be carried out in different ways and
should be accessed interdisciplinary.

Key words: Escherichia coli; control; treatment, prevention, poultry, vaccination
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KJY ITPO3HHLIA Y BOJBOOHWHH 2012 - 2018

Ilejan Byrapcku'*, Capa Casuh', CHexxana Meauh’, Mupjana IlItpdarr’,
Bnagumup Ionauex', XKusocnas I'pruh’, Mapuna XKeruh', Anekcangap XKusyss’,
Bynumup Inasmuh’, Bodan Hypuh'

! Hay4yHM MHCTUTYT 3a BeTepuHapcTso ,Hosu Can®, Hosu Can, Cpbuja
* UucTuTyT 32 jaBHO 30pasibe Bojsonune, Hosu Can, Cpbuja
’ BeTepHUHAPCKH CTELMjaTMCTAYKA MHCTUTYT ,TTanueBo”, [Tanueso, Cpbuja
‘YnpaBa 3a BeTepuHy, MUHMCTapCTBO MOJLONPUBPENE, BOAOIPUBPENE U IIyMapcTBa Penybuke
Cpbuje, Hosu beorpag, Cpduja
* KopecriogentHu ayrtop: Jlejan Byrapcky, e-mail: dejan@niv.ns.ac.rs

Kparak cagpxaj

300HO3a Kjy rpo3HHIIa je eHAeMcKa DomecT y MHOrMM KpajeBuma CpOuje, ca
HajsehoM yuectanomwhy y BojBoguHu rae ce MOBpeMeEHO jaBibajy enupgemuje. Y
nocyienwux 5 ronuHa cy y Cpduju peructpoBaHe 4 enunemuje ol Kojux cy 3 dune y
Bojsogunu. Once)xHuja UCIUTHBAKka MpeBasieHlle KoJ MpeKUBapa Cy BpllieHa HAaKOH
enugemuja y CpemckoM u JyxHODaHATCKOM OKpYTy. McnuTHBame paliupeHOCTH
uHdexuuje ca Coxiellaburnetii y nonynanuju gomahux U AMB/BMX NIpEXHUBapa
NI0KAa3aJ0 je pasjINuyMUTy MpEeBaJeHIly M0 ONUITHHAMa U HACe/beHHUM MeCTHUMaA.
[ToBe3aHOCT MojaBe enujeMHja ca KUBOTHHAMA Kao MOTyhHM pe3epBoapuma je
BEOMa PasIMUMTa U jaBJba CE PA3HOBPCHOCT yTHIIaja KOjU IOBOE A0 MOojaBe 0d0ema
KO JbyAu. MciuTHBamka MeTepooIKUX yTulaja y CpeMckoM U JykHODaHATCKOM
OKpYTY Ha 0jaBy enuaeMHuja je nokasano ogpeheny 3akonutoct. Mehy ytunajuma
Koje Tpeda MMaTH y BUOY Kaja je y NUTamy PU3HUK Of LIMpema donectu mehy
noMahuM npexuBapumMa M PU3HUK 110 3/IpaBibe JbyAU y BOjBOIUHY Cy U HE HUOIOMKH
YUHUOLY OMYT NPUBPENHUX, caodpahajHUX M ypOaHUCTUYKUX yTHLIA]ja.

KipyuHne peun: Kjy rpo3HuLa, IpeXUBapH, enunemuje, Bojpoguna
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Q FEVER IN VOJVODINA 2012-2018

Dejan Bugarski™, Sara Savi¢', Snezana Medi¢’, Mirjana Strbac? Vladimir
Polacek’, Zivoslav Grgi¢', Marina Zegic', Aleksandar Zivulj’, Budimir Plavsic’,
Boban Duri¢’

! Scientific veterinary institute ,NoviSad*, Novi Sad, Serbia
?Institute for public health of Vojvodina, Novi Sad, Serbia
*Veterinary specialistic institute ,Pan¢evo“, Pan¢evo, Serbia
“Veterinary directorate, Ministry of agriculture, water flows and forestry of
Republic of Serbia, Belgrade, Serbia
* Corresponding author: Dejan Bugarski, e-mail: dejan@niv.ns.ac.rs

Abstract

Zoonotic disease named Q fever is endemic in several regions of Serbia, with the
highest frequency of occurence in Vojvodina, where epidemics appear from time to
time. During the last five years, there were 4 epidemics registered in Serbia, from
which 3 occurred in Vojvodina. More accurate study of the prevalence for Q feverin
ruminants was done after the epidemics were registered, in the county of Srem and
South Banat. Study on the prevalence of infection with Coxiellaburnetii in the
population of wild ruminants, showed different prevalence in different
municipalities and villages. The connection between the occurence of an epidemic
with animals as possible reservoir of the disease is different and also variety of
influences which can lead to the apperiance of the disease in humans, are different.
Analysis of meteorologic influence in Srem and South Banat county to the
occurrence of the disease, has shown a certain patern. Among the parameters that
can influence the risk from spreading of the disease among domestic ruminants
and public health risk, one should have in mind that also the non biological
parameters like traffic, the influence of urban and economic impact.

Keywords: Q fever, ruminants, epidemics, Vojvodina
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HCTPAXXUBAILE U3BHJAIBA ABOPTYCA MAJINX ITPEXXHUBAPA
Y3POKOBAHO ITPHCYCTBOM 300HOTCKHUX ATEHACA
MOJIEKYJICKHUM CPEJCTBHMA

Petridou Evanthia', Chochlakis Dimosthenis’, Papadopoulos Dimitris',
Boumbaris Leonidas’, Kalaitzakis Emmanouel’, Kritas Spyridon', Psaroulaki
Anna’, Giadinis Nektarios"

"Laboratory of Microbiology and Infectious Diseases, Faculty of Veterinary Medicine,
School of Health Science, Aristotle University of Thessaloniki, Greece
*Laboratory of Clinical Bacteriology, Parasitology, Zoonoses and Geographical Medicine,
School of Medicine, University of Crete, Greece
*Department of Biology, University of Crete, Greece
‘Farm Animal Clinic, Faculty of Veterinary Medicine, School of Health Sciences,
Aristotle University of Thessaloniki, GREECE
“KopecnopentHu aytop: Petridou Evanthia, e-nomra: epetri@vet.auth.gr

Kparak cagpixaj

HcTtpaxkuBame 1o u3dujamwy adbopTryca y cTafumMa KoJ MalTuX U BEJIMKUX MTPeXHUBapa
je KxoMmruiekcaH, Myl1TU(AKTOPCKH MPodieM, jep ce Mopa BOOUTH IIMPOK CIeKTap
71abopaTOPHjCKUX HUCIHUTHBaWka Kako OW ce oMoryhuio OoTkpuBawme pasinudyuTHX
300HOTCKHUX 3apa3HUX Y3pOUHHUKA.

Y capammoj CTyAnju UCTPaKUBAHO je 70 pasnuyuTux uddujama aboprycay cTaguma
MaJIuX Ipe)kapa. Y CBaKOM OJf TOpe HaBe[JeHUX C/TyyajeBa U3BPLIEH je MOCT MOpTeM
npersien abopTUpaHux geTyca, 0K Cy Cafprkaj XKelylla U IIalleHTapHA MaTepujat
npocneheny 3a gaspy 1adopaTopHjCKy aHaIn3y.

JTaboparopujcka aHanmu3a OoTKpwia je mpucyctBo Coxiella burnetii y 10 onm 70
cydajeBa (14,3%), Brucella spp. 'y 11 (15,7%) cnyuajeBa, on Kojux je Brucella
melitensis unenTuUKOBaHY 5 (7,1%) on wux, U Leptospira spp. 3 (4,3%) cmydajesa.
Csu y3o0puu dunu Cy HeraTuBHU 3a Andplasma spp. u Listeria spp. HWcTtoBpemeHO
npucyctBo Coxiella burnetii u Brucella spp. HaheHo je y Tpu y3opka (4,3%).
OuurnenHo je ga y uwsby u3djeraBama IOTPELIHMX [HjarHo3a, CBH CIIy4ajeBH
adopryca Tpedajy OuTH meTasbHO UCTPaXKEHU MOMohy 1adopaToOpPHjCKUX TECTOBA, a
Tpeda y3eTH y 003up mojaTke Ol CTpaHe BeTepHHApa KINHWYKE MEOUIUHE KOju
MO3Haje CTame M CrneuudUYHOCTH y3roja ma MOXKe CUTYPHO Aa AWjarHOCTHKYje
I7IaBHU Y3POK OMTaH 3a jaBHO 3[paBJbe.

Kipyune pujeun: Coxiella burnetiid, Brrucella melitensis, Anaplasma spp, Listeria spp,
Brucella spp
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INVESTIGATION OF SMALL RUMINANT'S ABORTION OUTBREAKS
FOR THE PRESENCE OF ZOONOTIC AGENTS BY
MOLECULAR MEANS

Petridou Evanthia', Chochlakis Dimosthenis’, Papadopoulos Dimitris',
Boumbaris Leonidas’, Kalaitzakis Emmanouel’, Kritas Spyridon', Psaroulaki
Anna’, Giadinis Nektarios"

"Laboratory of Microbiology and Infectious Diseases, Faculty of Veterinary Medicine,
School of Health Science, Aristotle University of Thessaloniki, Greece
*Laboratory of Clinical Bacteriology, Parasitology, Zoonoses and Geographical Medicine,
School of Medicine, University of Crete, Greece
*Department of Biology, University of Crete, Greece
‘Farm Animal Clinic, Faculty of Veterinary Medicine, School of Health Sciences,
Aristotle University of Thessaloniki, GREECE
*Corresponding author: Petridou Evanthia, e-mail: epetri@vet.auth.gr

Abstract

Investigation upon abortion outbreaks in small or large ruminant herds is a
complex, multifactorial problem, while a wide range of laboratory tests must be
conducted to allow the detection of different zoonotic infectious agents.

In the current study, 70 different abortion outbreaks in small ruminant's herds
were investigated. In each of the above cases post mortem examination of aborted
fetuses was performed, while stomach contents and placenta material were
forwarded for further laboratory investigation.

Laboratory investigation revealed the presence of Coxiella burnetii in 10 of the 70
cases (14.3%), Brucella spp. in 11 (15.7%) cases, of which Brucella melitensis was
identified in 5 (7.1%) of them, and Leptospira spp. 3 (4.3%) cases. All samples were
tested negative for Anaplasma spp. and Listeria spp. The simultaneous presence of
Coxiella burnetii and Brucella spp. was recorded in three samples (4.3%).

Itis obvious that in order to avoid miss diagnoses, all abortion incidents should be
investigated in depth by means of laboratory tests and the results should be taken
into account by the clinician veterinarian who is able to know the peculiarities of
farming and therefore may safely diagnose the primary agent with respect to the
public health.

Key words: Coxiella burnetii, Brucella melitensis, Anaplasma spp, Listeria spp,
Brucella spp
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ITPHUCYCTBO ITAPASUTA BLASTOCYSTIS SP. KO CBUIbA HA
IoaprPy4Jy OINIITHUHE MJIAZJEHOBAIL

Munan Hophesuh'*, Becna Jlanomesuh’, lyman Jlanomesuh’, Byk Bpauap’,
Bpanucnas Bantuh', Cphan Credanosuh’

' BerepuHapcka ctanuLa Mnagenosai, Mianenosan, Cpouja
* Yuusepsuter y Hosom Cany, [Tossonpuspennu daxysrer, JlenapTtmad 3a
Berepunapcky Mepuuuny, Hosu Cag, Cpduja
* Iacrepos 3aBoz, Hosu Can,Cpbuja
* UHCTHTYT 3a XMTHjEHY U TEXHOJIOTHjy Meca, beorpan, Cpbuja
*KopecnopeHTHH ayTop, e-mail: djordjevicvet@gmail.com

Kparak cagpixaj

Blastocystis sp. je yOMKBHTAapHM aHaepodHM napasuT (mporo3oa) TracTpo-
MHTECTUHAJIHOT TpaKTa JbY[OHU W KMBOTHHIA U jeflaH je Ofi HajpaclpoCTpameHUjUX
opranusama y »xuBoM cety. [To3Har on XIX Beka, [JeTa/bHUje je UCTpPaKUBaH
MoCJIeIiHUX TOIMHA. Y MHOTHUM PaIoBUMa Be3aH je 3a HH(IaMaTOPHY D0JiecT IpeBa
JbyIU. JaBiba ce KOI UMYHOKOMIIPOMUTOBAHHUX 0coda U mene. MHpekuyja nounme
(hexanHO-OpaJIHUM IIPEHOCOM. YHeceHe nucTuue opme y Aedesiom LpeBy yoBeKa
pasBujajy ce y BakyonapHe popme U MOTy OUTH npaheHe TaCTPOMHTECTUHAITHUM
Terobama, dosmoM y TpOyXy, OHjapejoM, ali U aCUMOTOMATCKHA. MoOJeKyJTapHOM
TUIU3alKjoM Mapa3utu cy cepctand y cyntunose (CT) om 1-17. Kop mynu cy
W30JI0BaHHU IPBUX O€BeT. Bucoka npesaseHlla NapasuTa KOJ CBUHbA, YMHE HX
CTATHUM pe30pBoapoM HHdeknuje jbynu. Pusuk je Behu y CEOCKUM ra3guHCTBUMA
IIe o1asy O OJMHUCKOT KOHTAaKTa CBUHA Ca /byJuMa. EKCTEH3MBAH y3roj U HUCKE
XUTHjeHCcKe W dUocUrypHocHe mepe, De3 KaHaiusauuje, He3alTuheHu dyHapu U
OTBOpEHa mnojunuiuTa, nosehasajy npeHomeme. HcrpaxuBama y BojsogunH
nokxasasa cy Bucok npouenar cyntunosa CT1, CT3 u CT5, 3a koje ce Be3yje Hajseha
NAaTOTeHOCT KOZ, /by TH.

Llvb OoBOT UCTpaKUBaka je Aa YTBOW MPOLeHAT MojaB/brBama Blastocystis sp. kox
CBUMA Ha MOAPYYjy onmThHe MiageHosar, ca suue of 1200 ceockux ra3guHCTBa
€KCTEH3UBHE ITPOU3BOLE, HUCKUX DMOCUTYpPHOCHUX Mepa U Bulle o1 10000 cBuma
pa3sHUX KaTeropuja.

Y3opkoBaH je deuec cBuma y 62 nomahHMHCTBA M3 CBHUX [l€JIOBa OMIUTHHE,
pas3IMYMTUX KaTeropuja (IPUIUIONHM HEpacTOBH, KpmMaue [ojape, Ipacap,
TOB/BEHULIN), OFf KaTeropyja koje nmpeosnalyyjy Ha ra3aguHcTBy. Of CBUX y30paka Cy
NpaB/beHU HATUBHM MpenapaTy U NperjiefaHy CBETIIOCHUM MUKpOocKkonom. Takohe
MpUMemneHa je KyJlTuBaluja y Jones-oBoM MeaujyMmy. HakoH KyiTHBalMje MOHOBO je
KopuIrheH npersnes CBETJIOCHUM MUKPOCKOIIOM. YKYITHO je IOTBpheHo MpUCyCcTBO y
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41 nomahwuHCTBY (66,13%). [To KaTeropujama: kpmaude 63,33%, mpacamg 70%,
TOBJbEHULIM 68,42%, mpUIUIOaHaLM 66,66%.

Mertopa KyaTHBaUHje JOBOOY [0 NPeLU3HHje U D0/be TUjarHOCTHUKE Of CTaHJApAHUX
MeToza. Bucoka mpeBaneHlla U €KCTEH3UBHU HAUMH Y3roja CBUHA NMPENCTaBbajy
BHCOK CTEIeH PHU3UKa 3a 000JbEBAKE JbY U, TE j€ TOTPEOHO HACTaBUTH UCTPAXKUBAKA.
Taxohe Tpeda enykoBaty nmpousBohaue ¥ MOMPaBUTH XUTHjEHCKE U DUOCUTYPHOCHE
Mepe.

Kipyune peun: Blastocystis, brnactouunTo3sa, [JJujarHocTHKa
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PREVALENCE OF BLASTOCYSTIS SP. PARASYTE IN THE AREA OF
MUNICIPALITY OF MLADENOVAC

Milan Dordevié¢ *, Vesna Lalo$evi¢?, Dusan Lalosevi¢’, Vuk Vrac¢ar’, Branislav
Balti¢*, Srdan Stefanovi¢'

! Veterinary station ,Maldenovac“, Mladenovac, Serbia
? University in Novi sad, Faculty of Agriculture, Department of Veterinary Medicine,
Novi Sad, Serbia
* Pasteur Institute, Novi Sad, Serbia
* Institute of Meat Hygiene and Technology, Belgrade, Serbia
*Corresponding author, e-mail: djordjevicvet@gmail.com

Abstract

Blastocystis sp. is ubiquitous anaerobic parasite (protosoal) of the gastro-intestinal
tract of humans and animals and is one of the most widespread life form discovered
in XIX century. In humans, it causes the condition known as inflamatory intestinal
disease, especially in children and immunocompromised persons. Ingested cyctic
forms develop to vacuolar forms and produce gastrointestinal symptoms such as
abdominal pain and diarrhea, or can undergo without any symptoms. Molecular
typisation identifies several subtypes (ST), from 1 to 17. First nine subtypes are
isolated in humans. High prevalence in pigs makes these animals permanent source
of human infection, especially in country households due to close contact between
pigs and humans. Extensive breeding and low hygiene and biosecurity measures,
absence of sewage, unprotected wells are the factors that increase the degree of
transmission. Research in Vojvodina showed high percentage of serotypes ST1,
ST3 and ST5, that are highly pathogen in humans .

The aim of this research is to determine occurrence of Blastocystis sp. in pigs at the
Mladenovac municipality with more than 1200 country households - extensive
breeding, low degree of biosecurity measures and more of 10000 pigs of various
breeds.

Pigs' faeces was sampled in 62 households. All types of pigs were taken into account
(breeding boars, sows with piglets, piglets, fattening pigs), during the sampling in
the households. Native preparations were exmained by the means of light
microscope. Cultivation in Jones' medium was also applied and such samples were
examined microscopically as well. Presence of blastocysts was confirmed in 41
households - 66,13% of the total number (sows 63,33%, piglets 70%, fattening pigs
68,42%, breedingboars 66,66%.
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Cultivation method results in precise results comparing to standard methods. High
prevalence and extensive breeding pose high risk for humans. Education of farmers
and improvement of hygienic and biosecurity measures are recommended.

Keywords: Blastocystis, Blastocystosis, Diagnostics
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IIpegasare tio io3usy
300HO3HHU IMATOTEHH Y 2017. TOOUHHA Y PEITYB/IMLIH CPIICKOJ

Ilparo Heguh', Bojaun Tonuh', Ciobonan Jlojunnosuh', Becna Kanaba',
Tama WUnwuh', 3opan Bpkuh', Jparan Kuexesuh', Jparan Kacaruh',
Xemko Cnamojesuh’, Buonera Canrpau', Jenena Mapuh', Onusep CreBanosrh'

' JY Berepunapcku uHCTUTYT PernyGnuke Cprcke "[Ip Baco Byrtosan”,
bama Jlyka, Penydnuka Cprcka
* KopecriomenTtu aytop: ITpod.np Iparo H. Henuh, e-mail: drago.nedic@gmail.com

Kparak cagpixaj

KoHTponucame 300HOTCKMX TMATOreHa KOJ JKUBOTHHA M Yy XpaHHW, TO jecT
MUKDPOOpPraHHh3aMa KOjU Ce MOIy IPEHHjeTH Ca >KUBOTHHA HAa JbyIe U ODpHYyTO
npencraBba HajeUKACHUjU M HAjJeKOHOMUYHHWjU HAYWH 3aIUTUTE JbYLH MO OBOM
nuTawy. [71odanHe cTparervje KOHTpoOJe MaToreHa Mopajy Ceé CTalaHO pa3BHjaTH y
UWbY 3alUTHTE jaBHOT 34passba. Te cTpaTervje Tpeda NpUIpPeEMaTy U CIPOBOSUTH
y3umajyhu y o03up cBe acmnekTe eKOoCHCTeMa JbyIHW U JKUBOTUWA M oppeheHe
CrenuUYHOCTH KapaKTEPUCTUYHE 3a JIOKAIHH, pETHOHAIHY M HALJTMOHAIHU HUBO.
Konuent "JegHo 3opasmbe” yBepeH je moyeTkoM 2000-ux. OBaj KOHLENT aKTUBUPA
CTapy UAejy -a je 3opasibe JbyOU W 3[pPaB/be KUBOTHHA MelycoDHO moBe3aHo u
3aBHCHO OFf CTamka EKOCUCTEMA.

300HO3€ Kao WITO Cy NTHYjU TpuM, OjecHUNO, dpyuenosa, Kjy rpo3HuLa U Apyre
MpenCcTaBibajy rNI00aIHU PU3UK 10 jaBHO 34 passbe. [Ipyre DosiecTy koje ce mpeHoce ca
ocobe Ha 0cody MOry Jia KpyKe y IOMyJalHjyu KUBOTHIA WIH Cy UM KUBOTHIE
pe3epBoapu U Takohe Mory usaspatv 030uUspHe 3gpaBCcTBeHe Mpodieme. OBU pU3ULIU
pacty ca rinodanus3anujom, KIMMATCKUM IIPOMjeHaMa M NPOMjeHama IOHAllama
pyau, omoryhasajyhu naToreHrMa J1a €BOJIyHUpajy y HOBe ODJIMKe U Jia CE M0jaBe Ha
HOBUM TEPUTOPHjaMa.

BerepuHapcke opraHu3alyje MUMajy K/by4HY YJIOTY y pasBojy U CIpoBohemy
NOJIMTHKA 3a yNpaB/bakhe PU3ULIUMA KOjU YTUUY Ha 3[PaB/be )KUBOTHHA. Y 3aLITUTH
30paBiba U JOOPOOUTH )KUBOTHHA, OHE 3HAYAjHO JONIPUHOCE OUyBamy 3/paBiba Jby U,
ka0 M Oe3djemHocTH XpaHe. 300r Tora cy UM mMoTpedHe amekBaTHe U eduUKaCHe
MeTOoJle 3a CIpevyaBame W KOHTPOJY OONIeCTH KUBOTHHA U OHE MOpajy OUTH ¥y
moryhHOCTH fa capalyyjy ca CBUM 3aMHTEPECOBAaHMUM CTpaHama, Y 3ajeJHHYKOM
LIW/bY OUyBamwa 34paBiba JbYAU U KUBOTHA. Y pany Ce HaBOJE MaTOreH! KOju Cy ce
TokoM 2017. roguHe nojaspuBaiy y Penydnuuu Cprickoj, a kKoju UMajy 300HOTCKH
KapakxTep (Opyuenosa, Kjy rpO3HHLIA, aHTPAKC, CAIMOHEI03a U APYTH).

KibyuHe pHjeuH:300H03e, jeNUHCTBEHO 3paBibe, HDekuuje, Penydnuka Cprcka
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Lecture by invitation
ZOONOS PATHOGENS IN 2017 IN REPUBLIC OF SRPSKA

Drago Nedi¢™, Bojan Goli¢', Slobodan Doj¢inovic', Vesna Kalaba', Tanja Ili¢',
Zoran Brki¢', Dragan Knezevi¢', Dragan Kasagi¢', Zeljko Sladojevi¢',
Violeta Santra¢’, Jelena Mari¢', Oliver Stevanovi¢'

' PI Veterinary Institute of Republic of Srpska 'Dr Vaso Butozan',
Banja Luka, Republic of Srpska/Bosnia and Herzegovina

* Corresponding author: Dr. Drago N. Nedic, e-mail: drago.nedic@gmail.com

Abstract

Controlling zoonotic pathogens in animals and food, that is micro-organisms that
can be transmitted from animals to humans and vice versa - represents the most
effective and most economical way of protecting humans on this issue. Global
strategies for the control of pathogens must be constantly developed in order to
protect public health. These strategies should be prepared and implemented taking
into account all aspects of the ecosystems of humans and animals and certain
specificities characteristic for local, regional and national level.

The concept of 'One Health' was introduced in the early 2000s. This concept
activates the old idea that human and animal health are interconnected and
dependent on overall health in the ecosystem.

Diseases such as bird flu, rabies, brucellosis, Q-fever and others, represent global
public health risks. Other diseases that are usually transmitted from person to
person can circulate in the animal population or animals are their reservoirs and
can also cause serious health problems. These risks increase with globalization,
climate change and human behavioral changes, enabling pathogens to evaluate
new forms and appear in new territories.

Veterinary servicesplay a key role in the development and implementation of risk
management policies that affect animal health. In protecting the health and
welfare of animals, they significantly contribute to improving the health of people,
aswell as food safety.

Therefore, they need adequate and effective methods for the prevention and
control of animal diseases, and they must be able to cooperate with all stakeholders
with the common goal of preserving the health of people and animals. The paper
presents the pathogens with zoonotic character that appeared in Republic of
Srpskain 2017 (brucellosis, Q-fever, anthrax, salmonellosis and others).

Key words: Zoonoses, One Health, Infection, Republic of Srpska
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Kratak sadrzaj

Pozornost u ovom radu je usmjerena na Bosnu i Hercegovinu i Tuzlanski kanton
gdje je prezentirana ucestalost pojavljivanja bjesnoce kod pasa u periodu od 2010.
do 2014. godine. Kao izvor podataka koriSteni su registrovani, dijagnosticki
potvrdeni slucajevi bjesnoce pasa u periodu od 2010. do 2014. godine na podrucju
Tuzlanskog kantona. Analizom prikupljenih podataka utvrden je broj oboljelih
pasapoopc¢inama (13 opc¢ina) sa 23 veterinarske stanice. U istrazivanju su koriSteni
podaci o napadu Zivotinja (ugrizu) Zavoda za javno zdravstvo Tuzlanskog kantona u
period od 2010. do 2014. godine registrirani u evidenciji Zavoda za javno zdravstvo
Tuzlanskog kantona. Ako sumiramo podatke, vidimo da je na prostoru op¢ina TK u
periodu od 2010. do 2014. godine registrirano ukupno 11 slucajeva bjesnoce, od
Cega su Cetiri slucaja bjesnoce pasa, Sest slucajeva bjesnoce lisica, a jedan slucaj
zabiljezen je kod kune. Lisice su medu divljaci, a psi medu domacim zivotinjama
najzarazeniji bjesno¢om, paiako se radilo o manjem broju ispitanih pasa (¢etiri) u
odnosu na lisice (Sest), te manji broj prosjecno oboljelih pasa, identi¢na je dinamika
(sezonalnost) pojavljivanja (proljece, jesen i zima) uz gotovo potpuno odsustvo
ove bolesti tokom ljeta.

Klju¢ne rijeci: bjesnoca, tuzlanski kanton, pas, ¢ovjek
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Abstract

This study places particular focus on Bosnia and Herzegovina, and Tuzla Canton,
and presents the prevalence of rabies in dogs in the period from 2010 to 2014.
Registered, diagnostically confirmed cases of rabies in dogs in Tuzla Canton from
2010to 2014 were used as the source of data for the study. According to the analysis
of the collected data, the number of diseased dogs was determined for each
municipality (13 municipalities), including 23 veterinary stations. The data used in
this research were the data concerning dog bites registered by the Public Health
Institute of Tuzla Canton from 2010 to 2014. In summary, it can be seen that in
Tuzla Canton municipalities, from 2010 to 2014, there were 11 registered cases of
rabies, of which four were cases of rabies in dogs, six cases of rabies in foxes, and
one case of rabies in a weasel. Foxes, as wild animals, and dogs as domestic animals
were amongst the most rabies-affected animals, even if keeping in mind a relatively
small number of dogs examined (four) in comparison to foxes (six), and keeping in
mind the number of diseased dogs in general, the dynamics (seasonality) of
occurrence (spring, autumn and winter) is identical, with almost complete absence
of this disease in the summer.

Keywords: rabies, Tuzla Canton, dogs, humans
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Kparaxk cagpixaj

Adpnuka kyra ceuma (AKC) je koHTarnosHa BUpPyCcHa donecT foMahux U AUBIBUX
CBUMA. [IUB/bE CBUBE CE CMATpajy IVIABHUM PE3E€pBOApOM BUpyca Yy AQpuuH U
IPYTUM TOIpYyYjuUMa rhje ce 9omecT eHIEeMCKH I0jaBibyje. Y3pOUYHHUK DosecTH je
komiiekcad JJHK Bupyc koju mpunama pony Asfivirus u damunuju Asfarviridae.
bosnecT ce mMpy KOHTAKTOM 3apa’ke€HHUX Ca 3[JpaBUM CBHIbAMa, UCXPAHOM CBUHA
noMyjama y KOjUMa MMa KOHTAMMHHMPAHHUX OCTaTaka XpaHe, KOHTAMUHUPaHOM
XPaHOM U BOZOM, ofjehom 1 00yhoM, KOHTAMUHUPAHUM MTPEIMETUMA U OITPEMOM,
IPEBO3HUM CPENCTBUMA, CTajHakOM, JelleBUMa YTUHYJIUX U 3aKJIaHUX )KUBOTHHA,
rJI0flapuMa, MHCEeKTUMa. PU3WK NpeACcTaBbajy eKCTeH3UBHU CHUCTEMHU Y3roja,
CJI000JHO OprKawe, KOHTAKT Ca JUB/BMM CBHIAMA, JOIle DMOCHUIYPHOCHE Mjepe,
WIIerajHo KpeTawe CcBUmBA. Kpmnemu poma Ornithodoros mory yudectBoBaTH y
IPEHOLIEHY BUPYCa, aly je JaHac NpuxBaheHO MUIbEHme a KpIebd HUMajy
CeKyHZapHH 3Hauaj y mupemwy ose donectu. Kpnesu us poga Ornithodoros go cana
HHUCYy YTBph)eHH Ha MPOCTOpPMMA Hallle 3emMJbe. 32 0BO 0DO/bEHE CBUIA HE TIOCTOjU
cnenuduUYHa Tepanyuja HUTU UMyHorpodunakca. [IpBu 3adusbeskeH ciyuaj y CBUjeTy
je dmo y Kenuju 1921. rogp. bonect ce wpuna y [logcaxapckoj obmacTH, 3aTUM
Espony, Jomunukanckoj Penybnunu, Xautujy, Kybu m bpasuny. ¥ Esponu ce
nojasunay Urtanuju Ha Capounuju 1978. rog. a 2007. rog. domnect je mpBo noTepheHa
y I'py3uju, ogakiie ce mpomnpuia y Pycky ®enepauujy, Jepmenujy, Asepbejian. Y
2012.ron. YkpajuHa je neduHHCcaHa Kao rpBa 3emsba Jyroucroune Espone ca AKC. Y
2014. ropuuu donect je mpujaBmbeHa y bjemopycuju, a 3atum y EY 3emspama
Ecronwuju, Jlateuju, Jluteanuju u [lomckoj. ¥ 2015. ron. y EY je duo Hajsehu Opoj
peructpoBanux ciydajea AKC, Bume ox 800 ciydajeBa on dyera 95% y AUBIBHX
ceuma. ¥ 2017.rox. donect je 3adusperxena y Penydnuuu Yewkoj u Pymynuju.
KipyuHe pHjeuH: adpryKa Kyra CBUmba, JUB/ba CBUbA, JoMaha CBumba
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Abstract

African swine fever (ASF) is a contagious viral disease of domestic pigs and wild
boars. Wild boars are considered the main reservoir of the virus in Africa and other
areas where the disease is endemic. The cause of the disease is a complex DNA virus
belonging to the genus Asfivirus and the family Asfarviridae. The disease spreads
through contacts with healthy pigs, the feeding on garbage containing infected pig
meat and / or pork products or carcasses, slaughtered animals, contaminated food
and water, clothing and footwear, contaminated objects and equipment, means of
transport, manure, rodents, insects. The risk is backyard farming, wild
boarhabitats, free-ranging pigs, movement of contaminated vehicles, illegal
movement of animals/animal products, poor on-farm biosecurity, particular
species of ticks. Ticks of the genus Ornithodoros can take part in the transmission
of the virus, but today it is accepted that ticks have secondary significance in the
spread of this disease. So far, ticks of the genus Ornithodoros have not been found
on the territory of our country. There are no specific therapies or
immunoprophylaxis for this pig disease. The first recorded case in the world was in
Kenya in 1921. The disease spread in the sub-Sahara region, then Europe, the
Dominican Republic, Haiti, Cuba and Brazil. In Europe1978. desease was
diagnosed in Italy-Sardinia and 2007. the disease was first confirmed in Georgia,
from where it spread to the Russian Federation, Armenia, Azerbaijan. In 2012,
Ukraine is defined as the first country of Southeast Europe with ASF. In 2014, the
disease was reported in Belarus, then in the EU countries of Estonia, Latvia,
Lithuania and Poland. In 2015, in the EU the highest number of registered cases
was ASF, more than 800 cases of which 95% were in wild boars. In 2017, the disease
was recorded in the Czech Republic and Romania.

Keywords: African swine fever, wild boar, domestic pig
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Kparaxk cagpxaj

Bonect nnnasor jesuka (BI1J) je y3pok 030M/bHUX €KOHOMCKUX I'yOHUTaKa y OBUapCTBY
y Penydnuuu Cprnckoj. Tokom 2017. rofviHe CIPOBEZEH je CUCTeMaTHYaH KIMHUYKH,
CEPOJIOLIKH, MOJIEKYJIapHO-BUPYCOMIOUKHA U €HTOMOJIOUIKM Hag30p Ca LUbEeM JAa
yTBphUBama OCHOBHMX EMHAEMHOJIOMIKUX Mapamerapa Auctpudyuuje donectu
nnasor jesuka y Pemybaumum Cpnckoj. Y 2017. rogvHu HUCY YTBpheHM HOBHM
KJIMHUYKA CIy4yajeBH OOJeCcTH IuiaBor jeaWka. CrpoBeleHO je W IeCKPUNTHBHO
eMuIeMHOJIOIIKO HUCIUTHBAKE Ca KOjUM Cy H0OMjeHH Tojauud O rydunuma y
UCIIUTaHUM CTaflMMa ¥ HOBH IOJIALIM O Make TUIHYHO] KIMHUUYKO)j CIULIH DOIECTH
1aBor jesuka. CeposowkH je npernefano 3692 osaua, of yera je 1298 nokasano
CEpOIO3UTUBHOCT. YTBpheHa je cibeieha ceponpeBasienna Koj oBana: XepleropuHa
- 61,9%, CapajeBcko-Pomanujckoj peruja - 30,6% u bawamyuka peruja - 7,5%.
MonexynapHu mpersneq je U3BpLIeH Ko 54 y30pKa MyHe KpBU U HHje YTBpHeHo
NPUCYCTBO T€HOMa BUpyca OONecTd IiaBor jesuka. EHTOMOJIOIIKM Tperien je
u3BpiieH Ha 12 noxkauuja y Penydmumuu Cprckoj, raje je yTBpheHO 3HaYajHO
IIPUCYCTBO BEKTOpa BUpYyca DosecTy IiaBor je3uka: Bpcte Culicoides obsoletus rpyne,
Culicoides pulicaris, Culicoides lupicaris, Culicoides punctatus, Culicoides newsteadi u
Bpcra U3 C. nubeculosus komruiekca. Ha ocHOBY [odujeHMX nojaTaka CMO IMOCTaBUIIH
XUIOTe3y myTa luvpewma Bupyca bIIJ Toxkom enupgemwuje y 2016. roguaun. Y3 10
TOOWIN CMO 3HaYajHe KIMHUYKE NoAaTKe 0 DOIeCTH IIABOT je3uKa, JUCTPUOyLuju 1
€HTOMOJIOLIKe MojJaTke O BekTopuMa. Taxohe, mocroju morpeda na ce odaBe3HO
¢ opMHpa OUjarHOCTUYKU MPOTOKO U AeduHHULIe ,Caydaj” DOecTH IIaBoT je3uKa.
EnupemMuosnomKo UCIUTUBAKE je ToKasano fa je DonecT eHfAeMUYHa, U [a ce y
OynyhHOCTH MOTy OUeKMBaTH HOBa »kapuiITa donectd. OBo ykasyje a je HoTpedbHo
NIOCTaBUTH HOBHW IPaBHU OKBUD IIporpama KOHTpoJie y3 oarosopajyhu mopen
BaKLJMHALIM]€E Ca jaACHUM HaCTaBKOM MOHUTOpPHHTa bonnectn y Penydnunm Cprickoj.
KipyuHe pHjeun: Honect 11aBor jesnka, MOHUTOPHHT, oBLe, Penrybivka Cpricka
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Abstract

Bluetongue disease (BTD) is a cause of serious economic losses in sheep farming in
Republika Srpska. In 2017, systematic clinical, serological, molecular-virological
and entomological surveillance was conducted in order to determine the basic
epidemiological data on the distribution of bluetongue in Republic of Srpska. In
2017., no new clinical cases of bluetongue have been identified in sheep.
Descriptive epidemiological study was conducted to obtain data on losses in
examined flocks and new data on a less typical clinical signs of the disease were
obtained. Serologically, 3692 sheep were examined, of which, 1298 showed
seropositivity. The following seroprevalence in sheep was determined:
Herzegovina - 61.9%, Sarajevo-Roman region - 30.6% and Banja Luka region -
7.5%. Molecular examination was performed in 54 samples and no presence of the
bluetongue virus genome was detected. Entomological examination was carried
outat 12 locations in the Republic of Srpska, where significant presence of the next
vectors were recorded: midges from Culicoides obsoletus group, Culicoides pulicaris,
Culicoides lupicaris, Culicoides punctatus, Culicoides newsteadi and species from the
C. nubeculosus complex. On the basis of the obtained data, we set up a hypothesis of
the BTV spread during the epidemic in 2016. In addition, we received new
significant clinical data on blue tongue, distribution, and entomological data on
vectors. Also, there is need to formally establish a diagnostic protocol and define
the "case" of the disease. An epidemiological study has shown that the disease is
endemic, and that new diseases outbreaks can be expected in the future. This
indicates that it is necessary to set up a new legal framework for the control
program with a responsible vaccination model with a clear continuation of disease
monitoring in the Republic of Srpska.

Keywords: blue tongue, monitoring, sheep, Republic of Srpska
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IIpegasare tio io3usy
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Kparak cagpxaj

Hajsehe mtete koje nngexuuja sBupycom rosehe supycue nujapeje (bBIB) HaHOCH
roBeJapCTBy Cy AUPEKTHE Noc/ieullie TpaHCIUIalleHTapHe UHQeKLHje, Kao pe3ysiTaT
(detanuux yruayha, KOHreHUTaTHUX MandopManrja, HEOHATAHOT ¥ TOCTHATATHOT
MopTanuTeTa ykmpydyjyhu m Donect ciaysHuna, cinad pact u nepdopmaHce
MpPeXUBETUX jeIUHKH, Ka0 U aKyTHUX WHEKIIHja AIUTeCTUBHOT U pecupaTOpHOT
CUCTEMa JKUBOTHHA.

[Tpumapnu 3apatak koHTpose BBJIB mHbexuuje je mpeBeHIMja NMpeHaTalHE
uH@exuuje. OBaj MocTynak odyxsara U yCTaHOB/baBabe U YKIakambe EP3UCTEHTHO
uHpuuupanux (I1H) jenunky u3 3anara. Hakon yknawama [T )XUBOTHIbA MKy
Tpeda MOCBETUTHU YHOIIEHY HOBUX Ipjia y 3amar, uzderaBawkby KOHTAKTHUX
MHdeKIHja ¥ CipevyaBamy MojaBe TpaHCIUIalleHTapHe UHQeKuyje.

Ha ocHoBy nocrojehux nopgataka o pamupeHoctd bBJIB mHdexuuje Ha HalIUM
NoApyYjuMa, BETUKHX EKOHOMCKHMX IITeTa O KOjUX OHa JOBOJM, KaO U Ha
TEH/IEHLIMjy pellaBama NpodiemMa y €BPONCKMM IpKaBama M KOHKYPEHTHOCTH
HallIMX CTOYapa Yy NPOU3BOAKYU MIIEKa, Meca alu U MPUIUIOAHOT MaTepHjaia HakoH
npUIpyXUBamka TPRULITY EY, nocToju morpeda nokpeTama peryyiaTise y KOHTPOJIH
OBe BUpYCHe DosiecTd rosefa Koj Hac. [IomeHyTa KOHTposia Ou ce y IoYeTKy Moria
0asupaTu Ha 10OPOBOLHOM Mporpamy epanukaudje bBIIB nndexyje Ha HUBOUMA
3amara ¥ yCIloCTaB/bamy 3amara ciaodonHux of BBIIB mHdexuuje, koju ou dunu
IPENO3HATH O] CTPaHe BETEPUHAPCKE afMUHHUCTPaLHje.

3anaTt moxe crehu craryc cnodogsor o bBIIB nHdeknyje Ha OCHOBY HETaTUBHOT
Hajla3a /iBa y3aCTOIHa Cepojiollka TecTHpawa CBUX jeIMHKH y 3amaTy y3pacTa
usmehy 7 v 13 mMecenu y pasmaxy off 6 Mecenu Ha MPUCYCTBO aHTUTENIa MPOTHUB
bBJIB. OnprxaBame cTaTtyca 3anara ciobopsor of bBIIB nHdexuuje, koje ce 3aCHHUBA
Ha yCIIOCTaB/balkby KOHTPOJIHUCAHUX CTPOrUX DMOCUTYPHOCHUX Mepa U 3[paBCTBEHOM
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HaJ30py, ce BepudUKyje y pasMaky of 6 MeCenu CEpOJOLIKUM HCIUTHBabHUMa
CBUXjeNWUHKHU y 3amary y3pacta usmehy 7 u 13 meceuu. Y ciaydajy MO3UTHBHOT
CEpOJIOLIKOT Hasla3a KOJ jeIWHKHU y3pacTa 7 0o 13 Meceuu, BpLIM Ce TeCTUpA’me
CBUXKUBOTUHA Y 3amaTy Ha npucycTtBo BB/l BUpyca M HUCK/BYUMBAKE CBUX
yrBphenux [1H xuBoTuma. Y Hape[HOM NEpUOSY Off TOJUHY aHa Ce UCIHUTYjy CBa
HOBOpoOheHa Tenan Jo 7 naHa CTapoCcTy Ha mpucyctso bB]/] Bupyca (onMax uCKibyuyjy
MO3UTHBHA). HaKOH rojvHy JaHa BPUIM CE CEPOJIOUIKO TECTUPake jeAUHKH y3pacTa
usmehy 7 1 13 Meceuu U HaKOH Ba y3aCTOIHO CEPOJIOLIKM HeraTHBHA Hajasa y
pasmaxky oI 6 MecelH, 3amaT Omer A0dWja craTyc 3amaTta ciodomHor on BB/IB
UH(peKuyje.

Kmyune peun: bB]IB, koHTpona uHdexuuje, 3anaru cnodonuu og bBJ1B nndekuuje

3axBanHuLA: Paj je pesynTaT UCTpakuBama U3 okBupa npojexra TP31084, MunrHucTapcTBa
IIPOCBeTe, HAyKe M TEXHOJIOWKOT pa3Boja Penydnuke Cpoyje.
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Abstract

The greatest economic loses caused by BVDV infection in cattle farming are the
direct consequences of transplacentary infection as a result of fetal deaths,
congenital malformations, neonatal and postnatal mortality, including mucosal
diseases, and slow growth and poor performance results of the surviving animals, as
well as acute infections of respiratory and alimentary infections.

The primary task of BVDV infection control is to prevent prenatal infection. This
procedure includes the determination and elimination of persistently infected (P1I)
animals from the herd. After the removal of these animals, great attention must be
paid to introducing new animals into the herd and preventing the occurrence of
transplacentary infection.

On the basis of existing data on distribution of BVDV infection in our region, the
great economic loses it causes, the general tendency to resolve this problem in EU
states, and for the competitiveness of our farmers in the production of milk, meat
or breeding material after joining the EU market, it is necessary to draft legal
regulations in control of this disease in our communities. The mentioned control
could be based on the voluntary BVDV eradication program on herd's level in the
beginning and on establishing herds with BVDV free status that will be recognized
from the veterinary authorities.

The herd can obtain the status of BVDV free herd based on the findings of two
successive negative serological testing for BVDV antibodies of all animals in the
herd aged between 7 and 13 months at an interval of 6 months. The maintaining of
the status of BVDV free herd, which is based on the establishment of strict and
controlled biosecurity measures and health surveillance, is verified in an interval of
6 months by control serological analysis of all animals in the herd aged between 7
and 13 months. If the positive serological finding on the presence of BVDV
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antibodies is detected among animals aged 7 to 13 months, all animals in the herd
should be tested for the presence of BVD virus. All found PI animals should be
excluded from the herd. In the following period of one year all newborn calves up to
7 days of age should be tested for the presence of BVD virus (positive animals
should be immediately excluded). After one year since the last PI animal was
identified and removed, the serological testing of animals between the ages of 7 and
13 months, should be done. After two consecutive negative serological findings in
the time frame of six months, the herd again obtain the BVDV free status.
Keywords: BVDV, control of infection, BVDV free herds

Acknowledgements: This paper is a result of the research within the project TR 31084,
funded by the Ministry of Education, Science and Technological Development, Republic of
Serbia.
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CHCTEM AKPEIHTOBAKA
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Kparak cagpixaj

[Tom BeTepUHApCKUM nadopaTopujama MoapasymujeBajy ce aboparopuje Koje ce
DaBe HMCNUTHUBaWUMA W3 00JIACTH BETEPUHAPCKE AWjarHOCTUKE W 3ADPaBCTBEHE
besdjenHocTn xpaHe. OBO cy mnadoparopuje Koje CHOpPOBOJE [HUjarHOCTHYKA
WCIIUTHBAaka Y BETEPUHAPCKOj MEJULIUHYU, OTHOCHO DAaKTepUOJIOIIKa, CEPOJIOILKa,
BUPYCOJIOIIKA, apa3UTOJIOIIKA, XeMHUjCKa, DHoxeMHjcka, pU3nUKa, MaToONOIIKA U
panuonomka ucnutuBawma. OBe snaboparopuje ce, Takohe, DaBe UCMUTHBAKHEM
XpaHe, XpaHe 3a )KUBOTHIE U BoZe 3a nuhe, Ka0 U UCIIUTHBAKUMA y LIUbY OLjeHe
MUKpobHoomke yucrohe onpeme, ypehaja, mpudopa, pagHe MOBPIUKWHE, pagHe
onjehe u pyky pasmHuWKa y MPOW3BOMKBH U MPOMETY y 0DjeKTHMa M CPelCTBHMA
MpeB03a Koja [ojia3e y KOHTAKT Cca XPaHOM, Y KOjUMa TMOCTOjU PU3UK Of TI0jaBe U
IIMpeba 3apas3He DoJIeCTy.

LIwb ucCnUTHBaWa je YTBPOUTH YJIOTy W NpaBle pasBoja BeTEPUHAPCKUX
nadoparopujay buX y onHoCy Ha cucrtem akpenuroBamwa. Ha oBaj HaunH nodno ou ce
YBUI O CTakhy U 3HAYajy BETEPUHAPCKUX Jadoparopuja y JlaHlly KOHTPOJIE XpaHe U
30paBJba )KUBOTHHHA, @ Y LIW/bY 3aLITUTE 3PaBJba XKUBOTHIbA U JbYITH.

Y bocam u XepueroBMHU YKYNHO je aKPEIUTOBAHO O0OCaM BETEPUHAPCKHUX
nadopartopwuja, Tpu y Penydnuuu Cprckoj u net y ®egepanuju buX. CBux ocam
(100%) axpemsuTOBAJIO je UCIIUTHE METOJe U3 00aCTH UCIIUTHBAaWba XpaHe, oK je
mect (75%) axkpegWTOBANO HWCIOUTHE MeTole W3 001acTh BeTepuHapCKe
IVjarHOCTHUKE.

Yuewrhe akpeoUTOBaHUX BeTEpUHAPCKUX JsadopaTopuja y YKymHOM Opojy
aKpeIUTOBAaHMX JlabopaTopHja 3a xpaHy y Penybnuuu Cprckoj usHocu 37,50%, y
depepauuju buX 23,80%, mox Ha HuBOy buX msHocu 27,60%. AxpemutoBaHe
BeTeprHapcke yadoparopuje y buX axpenutoBane cy merone UcnuTuBama y 10
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TEXHUYKUX MOANOAPYYja UCIUTHBAka U3 001aCTU UCIUTHUBaka XpaHe, a y cefam
nojgnojpydja HBHUXOBO yyemwhe y OJHOCY Ha YKymaH Opoj akpeguTOBaHUX
nabopatopyja 3a xpaHy y buX msHocu 50% wu Buie. Yuewhe akpeiuTOBaHHX
BETEPUHAPCKUX JjabopaTopHja y MHKPOOMOJOUIKOM HWCIHUTHBAKY XpaHe 3a
XKHUBOTHEE U OpHceBa MOBpIMHA M3HOCH 80%, a HPU3NUKO-XeMHUjCKa UCTIUTUBAbA
XPpaHe 32 )KUBOTHIbE, UCTUTUBAE Pe3raya U KOHTAMUHEHATa y XpaHU U UCIIUTHBAkE
aKTHUBHOCTH DPaJHUOHYK/IM[A Y XpaHU M XpaHHU 3a XKUBOTHBE y buX odasmajy
WCKJbYYMBO aKpeJUTOBaHe BeTepuHapcke adbopatopuje (100%).

AxpenuTtoBaHe BeTepHHapcKke yiabopaTtopuje y buX axpenurtosane cy ykymHo 41
pasIMyYUTy WCIHUTHY METONy Yy CelaM TeXHUUYKHX MOANOApyYja M3 001acTh
BeTEpUHAapCKe gujarHoctuke. Opn tora je y Penmydnuuu Cprckoj akpegutosano 30
PasIUUUTHX UCTUTHUX MeToza (73,20%), ay Penepauunju buX 31 ucnutHa metona
(75,60%). VY axpeguTOBaHUM BeTepUHApCcKuUM sadopatopujama y buX
aKpeJuTOBaHe Cy UCIUTHE METOAE 3a JUjarHOCTUKY Y3POYHHMKA 25 PasIu4yMTHUX
bonectn KUBOTUHA, 0 vera 19 y Penydnuuu Cprckoj (63,30%), a y Pepepauuju
buX 20 (66,70%). TexHUUKO NOANOAPYYje CEPOIOLIKUX UCITUTHBAbA aKPEAUTOBAJIE
Cy CBe aKpeJlMTOBaHe BeTepUHapCKe JlabopaTopuje, a yuenrhe CepoomKHUX MeToa
UCIUTHBaka y YKYNHOM Op0Ojy akpeoWTOBAaHUX HCIIUTHUX METOAA U3 001acTH
BeTepuHapcke aujarHoctuke y Penydnuuu Cprnckoj usnocu 53,30%, y ®enepaunju
buX 64,50%, ay buX 53,70%.

KipyuHe pujeun: nabopaTopuja, XpaHa, BeTepUHAPCKA IUjarHOCTHKA,
aKpepuTanyja
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Abstract

Veterinary laboratories include laboratories dealing with veterinary diagnostics
and food safety studies. These are laboratories that carry out diagnostic tests in
veterinary medicine, regarding to bacteriological, serological, virological,
parasitological, chemical, biochemical, physical, pathological and radiological
tests. These laboratories are also engaged in testing food, feed and drinking water,
as well as tests in order to assess the microbiological purity of equipment, devices,
accessories, working surfaces, work clothes and workers' hands in production and
marketing in facilities and means of transport that come in contact with food, in
which thereisarisk of the occurrence and spread of an infectious disease.

The aim of the study is to determine the role and directions of the development of
veterinary laboratories in B&H in relation to the accreditation system. In this way,
we are getting an insight into the condition and significance of veterinary
laboratories in the food and animal health control chain in order to protect the
health of animals and humans.

In Bosnia and Herzegovina, eight veterinary laboratories were accredited, three in
the Republika Srpska and five in the Federation of B&H. All eight (100%)
accredited test methods in the field of food testing, while six (75%) accredited test
methods in the field of veterinary diagnostics.

The participation of accredited veterinary laboratories in the total number of
accredited laboratories for food in the Republic of Srpska is 37.50%, in the
Federation B&H it is 23.80%, while at the level of B&H it is 27.60%. Accredited
veterinary laboratories in BiH have accredited methods of testing in 10 technical
sub-areas of food testing, and in seven sub-areas their participation in the total
number of accredited laboratories for food in B&H amounts to 50% or more.
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The participation of accredited veterinary laboratories in the microbiological
examination of feed and swabs is 80%, and physico-chemical testing of feed, testing
of residues and contaminants in food and testing of the activity of radionuclides in
food and feed in B&H are performed exclusively by accredited veterinary
laboratories 100%).

Accredited veterinary laboratories in B&H have accredited a total of 41 different
test methods in seven technical sub-areas in the field of veterinary diagnostics. Of
this, 30 different test methods were accredited in the Republic of Srpska (73.20%),
while in the Federation B&H 31 test methods (75.60%) were accredited. In
accredited veterinary laboratories in B&H, test methods for the diagnosis of the
cause of 25 different animal diseases were accredited, of which 19 in Republika
Srpska (63,30%), and 20 in the Federation of B&H (66,70%). The technical sub-
area of serological testing was accredited by all accredited veterinary laboratories,
and the participation of serological testing methods in the total number of
accredited test methods in the field of veterinary diagnostics in the Republic of
Srpskais 53.30%, in the Federation of B&H 64.50%, and in B%H 53.70%.
Keywords: laboratory, food, veterinary diagnostic, accreditation
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Kratak sadrzaj

Brza i pouzdana identifikacija mikroorganizama, u prvom redu bakterija, je klju¢ni
zadatak u mikrobiologiji. Ta¢na taksonomska klasifikacija bakterija u radu klinicke
mikrobioloSke laboratorije neophodna je ne samo da bi se islju¢io uzro¢nik nekog
patoloskog stanja nego i da bi se saznalo viSe o novim ili slu¢ajno prisutnim
bakterijskim vrstama. Svaki mikroorganizam moze potencijalno imati klinicki
znacaj te odgovor na pitanje , Sta smo izolovali a $ta identifikovali?* zavisi od
senzitivnosti i specifi¢nosti koristenog metoda dokaza. Fenotipsko razlikovanje
bakterija na osnovu morfologije i biohemije procedure su koje vremenski dugo
traju, ponekad im nedostaje precizna klasifikacija, i zahtjevaju znac¢ajna ulaganja u
vrijednosti hemikalija ali i utroSku radnog vremena laboratorijskog osoblja.
MALDI-TOF, Matrix Assisted Laser Desorption Ionization-Time Of Flight nova je
tehnoloska mogu¢nost koja se uveliko koristi u savremenim mikrobioloskim
laboratorijama a koja svoju primjenu nalazi i u oblasti ispitivanja nauka o zZivotu,
klinickoj proteomici, funkcionalnoj genomici i mikrobiologiji.

Kako bi proéirili ranije steCena znanja o ovom nacinu identifikacije bakterija,
istovremeno imajuci i potrebu konfirmacije bitnih izolata iz vlastite laboratorije,
obavili smo posjetu najblizoj instituciji u regionu koja posjeduje ovu opremu,
imenom,Nacionalni laboratorij za zdravje, okolje in hrano, Oddelek za medicinsko
mikrobiologijo Celje, Slovenja.

Pripremu uzoraka i o¢itavanje rezultata na Bruker Microflex MALDI-TOF sistemu
zavrsili smo u periodu kra¢em od jednog sata. Za dvadeset Sest bakterijskih izolata
iz razli¢itih materijala, klini¢kih i onih iz okoliSa dobili smo relevantne rezultate
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visokog stepena pouzdanosti. (https://www.bruker.com/products/mass-
spectrometry-and-separations/maldi-biotyper-systems.html.

Rezultati potvrdivanja nasih izolata bili su u saglasnosti za Salmonella sp.,
Campylobacter sp., Paenibacillus sp. i za neke druge vrste bakterija. Neslaganja su
utvrdena u dokazu Hafnia sp., Bacillus sp.. Za svaki od pomenutih izolata da¢emo
kratak opis slucaja za koji se vezuju kao i razloge tezine donoSenja kona¢nih odluka
na osnovu metoda klasi¢ne mikrobiologije, koje se vrse u VIRSVB.

Ovim radom Zeljeli smo skrenuti paznju na ¢injenicu da je tehnologija u oblasti
mikrobiolo$kih ispitivanja u poslednjih nekoliko desetlje¢a napredovala ne samo u
oblasti molekularnih ispitivanja nego i u odnosu na on the MALDI targetovane
metode automatskih mjerenja. Takode Zeljeli smo skrenuti paznju i na potrebe
nabavke ovakve opreme u BiH, Republici Srpskoj, Veterinarskom Institutu jer bi
tako poboljsali izvrsnost dijagnosticke kuce u kojoj se oprema koristi, $to bi bila
odli¢na platforma za multidisciplinarna istrazivanja.

Klju¢nerijec¢i: MALDI-TOF, bakteriologija, konfirmacija, nova tehbnologija
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Abstract

Fast and reliable identification of microorganisms, primarily bacteria, is a key task
in microbiology. The exact taxonomic classification of bacteria in the work of the
clinical microbiological laboratory is required not only to eliminate the causative
agent of some pathological condition but also to learn more about new or
unexpectedly present bacterial species. Any microorganism can potentially have a
clinical significance and the answer to the question "what we isolated and what we
identified?" depends on the sensitivity and specificity of the used method.
Phenotypic differentiation of bacteria based on morphology and biochemistry
procedures are time-consuming sometimes lacking precise classification and
require significant investments in the value of chemicals as well as the labor time of
laboratory staff.

MALDI-TOF, Matrix Assisted Laser Desorption lonization-Time Of Flight is a new
technological feature that is widely used in modern microbiological laboratories
which also applies to life science, clinical proteomics, functional genomics, and
microbiology.

In order to expand previously acquired knowledge about this method of identifying
bacteria, while also having the need to confirm some important isolates from our
own laboratory, we made a visit to the nearest institution in the region that owns
this equipment, National Laboratory for Health, Environment and Food,
Department of Medical Microbiology, Celje, Slovenia.

Preparation of the samples and reading the results on the Bruker Microflex
MALDI-TOF system was completed within a period of less than one hour. For
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twenty-six bacterial isolates from various materials, clinical and environmental, we
obtained relevant results with high degree of reliability.
(https://www.bruker.com/products/mass-spectrometry-and-separations/maldi-
biotyper-systems.html. The results of the confirmation of our isolates were in
agreement with Salmonella sp., Campylobacter sp., Paenibacillus sp. and for some
other types of bacteria. Disagreements have been established in the evidence of
Hafnia sp., Bacillus sp. For each of these isolates, we give a brief description of the
cases to which they are related, and the reasons for the weight of making final
decisions based on the methods of classical microbiology carried outin VIRSVB.
With this work, we wanted to draw attention to the fact that technology in the field
of microbiological testing has progressed not only in the field of molecular testing
in the last few decades, but also in relation to the MALDI targeted methods of
automatic measurement. We also wanted to draw attention to the needs of
procurement of such equipment in BiH, the Republic of Srpska, Veterinary
Institute, as this would improve the excellence of the diagnostic house in which the
equipment is used, which would be an excellent platform for multidisciplinary
research.

Key words: MALDI-TOF, bacteriology, confirmation, new tech
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BOJIECTH ITHEJIA KAO ITOC/IEOJHULIA TPEIITIAKA Y HCXPAHH H
ITPABUJIHA ITPUMEHA JIEKOBHTHX CUPYIIA

CHe)xaHa MunocasmseBuh ™ UBan Munonr’

'Cneuw.np Ber.men CHexaHa Musocassesrh, BeTepuHap crenujanucra,Ilo/bonpuBpeHa mKosa ca
nomom yueHuka Cowa Mapurukosuh, IToxxapesan, [Toxxapesan, Penybnuka Cpbuja
’Ip Ber.men.MBan Munom , BetepuHap, [1o/,0npuBpeHa KO/Ia Ca IOMOM YUEHHKa
Coma Mapunkosuh IToxapesat, [Toxxapesat, Pemybnuka Cpbuja
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Kparak cagpixaj

YTHLaj *HBEPTOBAHUX U OOWYHUX CUPYTIa Ha 3paBibe nuesa.OriejHu MYelnbak je
y3eT 3a pan. UHBepTOBaHU M 00U4YaH LehepHU CUPYT ¥ aHAIN3a UCTUX Y XEMH]jCKO]
nadoparopuju.Pesynraty fodUjeHu Cy MOKasaay oa Cy MHBEPTOBAHH CUPyNH DObU
oj oduhHux mehepHux.

Pesynratu eknepyuMeHTa IpY HHBEPOTOBamwy luehepHoOr cupyna Menom, Kao jeJTHOM
0l METOJa MOKaa3yjy ha je Bapewe HWHBEPTOBAaHOI cupyna Oossa.MlHBEpTOBaH
WHBEpTa3oMje jom Oospu. 3mpaBbe M4Yena je 0o/keé Kaja Ce MpUuxXpamyjy
VWHBEPTOBAaHUM CHUpYNOM.Bpeme amnukauvje WHBEPTOBAaHUX, CTUMYJIATUBHUX H
JIEKOBUTHX CHpyMNa je jako OMUTHO. JIEKOBUTH Ce aIUIMKYjeMO CaMO Kaja MMaMo
donectu.CrumynatrueHy y nposnehe. XpawrBU Kafia HEMa yHOCA MOJIeHa U HeKTapa
u3 mpunoje.XeMHjCKM caCTaB Ce Mema CTajakeM lehepHUX cupyna.AHanuse
eKCIIepUMeHaTa Cy Tokasajie MPOMEHe XeMHjCKOr cacTaBa Koj umehepHuX ITo
yTHUYE Ha Bapeme U TPOLIEHe NMuesia.3ak/byyak fa je Hajdosbe Kaja je TO HEOIXOJHO
XPaHUTH MUeie UHBEPTOBAHUM CHPYIIOM KOjU Takohe mMoke DUTHU U XPaHJbUBU U
JIEKOBUT.

Kipyune peun: CHpynu, UHBEPTOBAHU CUPYTH, TEKOBUTH CUTYIIH
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BEE DISEASES AS A CONSEQUENCE OF ERRORS IN NUTRITION
AND CORRECTIVE USE OF MEDICINAL SYRUPS

Snezana Milosavljevic'*, Ivan Milos’

'Spec.dr vet.med Snezana Milosavljevic, Veterinary Specialist,
Agricultural School with student home
Sonja Marinkovic Pozarevac, Pozarevac, Republic of Serbia
’Dr. vet.med.Ivan Milos, veterinarian, Agricultural School with student home
Sonja Marinkovi¢ Pozarevac, Pozarevac, Republic of Serbia
* Corresponding author, e-mail: sneska.milosavljevic@gmail.com

Abstract

The influence of inverted and ordinary syrups on the health of the bee. An
outstanding apiary is taken for work. Inverted and plain sugar syrup and analysis of
the same in the chemical laboratory.The results obtained have shown that inverted
syrups are better than ordinary sugar.

The results of the experiment on inverting sugar syrup with honey, as one of the
methods, show that digestion of inverted syrup is better. Inverted invertase is even
better. Bee health is better when saved with inverted syrup. The time of application
of inverted, stimulating and medicinal syrups is very important. We crave we apply
when we have a disease. Sustainable in the spring. Nutritious when there is no
input of pollen and nectar from the soil. The chemistry composition changes with
the state of sugar syrups. Analyzes of the experiments showed changes in the
chemical composition of the sugar, which affects the digestion and wear of the
bees. The conclusion is that it is best when it is necessary to feed the bees with
inverted syrup, which can also be nutritious and medicinal.

Key words: Syrups, inverted syrups, medicinal herbs
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HAJIA3 I'bBUBHIIA Y Y30PIUUMA XXUBHHE

Hemama 3xpaskosuh ', Onusep Paganosuh', Jbumbana Crnanesuh’,
Tlanka Maciauh-Crpukak', Pagocnasa Casuh Pagosanosuh’, JacHa Kypesyumh'

'HayuHu MHCTHTYT 3a BeTepuHapcTso Cpduje, Beorpan, Cpduja
‘dakynTeT BeTepuHApPCKE MeMIMHE, YHUBEP3UTET y Beorpany, beorpan, Cpbuja
*KopecniogeHTHH ayTop, e-TomTa: nemanja.zdravkovic@nivs.rs

Kparak cagpixaj

[TpousBoama U NOTPOLIKHA KOH3YMHUX jaja U MECA KUBUHE je y CTAJIHOM IIOpacTy
kako y Pemybnuuu Cpbuju Tako U y cBeTy. MHKPOOHUONOIIKO MCIUTHBAbE
NPUIUIONHUX U KOH3YMHHX jaja CIIPOBOJY C€ pajy yCMepaBamba BETEPUHAPCKUX U
300TeXHUUKHUX MEPa Y MPOU3BOJIHH Ca IU/bEM 3aLITUTE 3PaB/ba XKUBOTHIbA U JbYTU.
KoHTaMHWHaIMja CHECEHUX jaja Pa3TUYUTUM BpCTaMa MHUKPOOpPraHW3ama HacTaje
Hajuewrhe U3 crosbHE cpefuHe. Jaja cy 300T CBOT XeMUjCKOT cacTaBa 1odap Megujym
3a pas3Boj pas3nuuuTe MUKpOdIOpe yKbyuyjyhu maTtoreHe MUKPOOpPraHHU3ME.
KoHTaMHWHalMja TPUIUIOOHUX jaja IJ/bMBULIAMA HMa [OWPEKTaH YTHULA] Ha
KOHTaMHHalWjy UHKyDaTopa, pa3sBoj U BUTAJIHOCT eMOPHOHA, MPOLIEHAT JieKemha
nuinha 1 pa3Boj 0omecTu y jaTuma.

JlJo KOHTaMHHaUWja jaja [ojia3d Kako y oDjekTMMa ca KUBUHOM TaKO U TOKOM
TpaHCIIOpPTa Y JarepoBama jaja. M3BopH IbHMBUILIA Y KUBUHAPCKOM OOjEKTY Cy
Pa3IUYUATH: TPOCTUPKA, XPaHa, Ba3ayX, amdanaxa U cJi. Y )KUBUHAPCKUM 00jeKTUMa
moryhe je Hahu 104-1012 ciopa y m3 Basjgyxa y 3aBUCHOCTH OJ] HAYMHA CMEINTaja,
CTApOCTH jaTa IyCTHHE HAaCeJbeHOCTH, BPCTe, 0duKa (DpalrHo, neieTe) U KBaauTeTa
XpaHe.

Martepwujan 3a pag je npenctassbaio 288 y3opaka MpUKYIJbeHUX y epruony of 2016-
2017. ropuHe. ['TpUBUILIE Cy U30JI0BaHE KTACUYHUM MUKPOOHOJIOIIKUM 3aCE€jaBalkbeM
Ha Sabouraud arap y3 uieHTU(PHUKaLKjy Ha OCHOBY MOP®DOIOLUIKHAX U DEHOTUIICKUX
0CODHHa.

PesynraTtu cy nokasanu fa je ox 288 30MpHUX y30paKa TO3UTUBHUX Ha UCIUTHBAKE
IIPUCYCTBa [VbUBULIA HajBUILE OUIIO y30paKa jielleBa jeHogHeBUX ruinha (46,96%) a
3aTuM: jaja (15,79%), nognouku (17,77%), oprana (12,96%), dpucesa (10,12%) u
mpoctupku (0,40%). Tlo Bpcrama je Haj3acTymbeHHja Aomaha kokom ca 93%
y30paka, a 3aTuM ciepe dasanu (7,30%), nabynosu (1%) u hypxke (0,7%). Onucano
je 159 usonara of kojux je 3a 135 (84,91%) usonara u3BpuIeHa HAEHTU(UKaLH]ja
camo 10 HUBOA popa Aspergillus, a 9 (5,66%) w3onarta je umeHTH(GUKOBAHO Kao
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A.niger, 6 (3,77%) wn3onata kao A.flavus, 8 (5,03%) u3onata kao Mucor sp. u 1
(0,63%) msonat kao Penicillium sp. 36or moryhux mocnenuua ycien MpUCYCTBa
NaTOreHuX IJbUBULA Y HMHKYDAaTOPCKUM O0jeKTUMa, KOje Ce orjaenajy y HHU3y
CHMIITOMA, O] CMPTH eMOpHOHA, CMabemha OTIOPHOCTH 0 LIUpema HHDEKIUje Y
Ba/baOHUKYy Tpeda MHTEH3UBHO NPUMEWBUBATH 300TEXHUYKE MEpe, Koje yTU4Yy Ha
CMamehe KOHTaMUHALHje.

Kipyune peun: Aspergillus, Zivina, jaja, mikoze

3axBanHuna: PuHaHCHMpame OBOT paja OMOThHO je mpojexkaT MMHHCTapCTBa MPOCBeTe,
HayKe ¥ TeXHOJOWKOT pa3Boja Permydnnke Cpduje : TP31079.
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OCCURRENCE OF FUNGI IN POLTRY SAMPLES

Nemanja Zdravkovi¢', Oliver Radanovi¢', Ljiljana Spalevic¢',
Danka Masli¢-Strizak', Radoslava Savi¢ Radovanovi¢’, Jasna Kureljusic¢'

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

Abstract

The production and consumption of eggs and poultry meat is in the constant
growth both in the Republic of Sebia and in the world. The microbiological load of
breeding and table eggs is carried out in order to direct veterinary and zootechnical
measures in framing with the aim of protecting the health of animals and humans.
Contamination of the eggs originates from various types of microorganisms, and
occurs most often from the environment. Due to eggs chemical content they
represent an ideal medium for the development of different microflora including
pathogenic microorganisms. Contamination of breeding eggs with fungi has a
direct relationship with the pollution of the incubator, the development and vitality
of embryos, the percentage of laying chickens and the development of diseases in
flocks.

Contamination of eggs occurs in flock surrounding,as well, during the transport
and storage of eggs. The sources of fungi are various such as mats, food, air,
packaging, etc. In poultry farms it is possible to find up to 104-1012 spores in m3 of
air depending on the way of accommodation, age of flock, population density,
quality and type of food (powder, pellets).

Material represented samples colected during the period from 2016 — 2017 year.
The fungi were isolated by classical microbiological procedure on the Sabouraud
agar followed by identification based on morphological and phenotypic
characteristics.

Our results showed that 288 group samples were positive for the presence of fungi
and the highest number of samples were one day chicks corpses (46.96%), followed
by eggs (15.79%), transport plates (17.77%), organs (12.96%), swabs (10.12%) and
floor samples (0.40%). By species, the most common were domestic chickens with
93% of the samples, followed by pheasants (7.30%), swans (1%) and turkeys
(0.7%). Of the total number of positive group samples, 159 isolates were described
and amoung themin 135 (84.91%) isolates, identification was performed only up to
the Aspergillus genus., 9 (5.66%) isolates were identified as A. niger, 6 (3.77%)
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isolates were identified as A. flavus, 8 (5.03%) isolates as Mucor sp. and 1 (0.63%)
isoalte as Penicillium sp. Since the consequences of the presence of pathogenic
fungi in the incubatory objects can be followed by series symptoms, from the death
of embryos, reduction in resistance to spreading infection in the roller, zootchnical
measures should be intensively applied reduceing the contamination.

Keywords: Aspergillus, poultry, eggs, mycoses

Acknowledgments: This paper was supported by project of Ministry of Education, Science
and Technological development of the Republic of Serbia. TR31079.
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IIpegasare tio io3usy
BE3BEIHOCT XPAHE - HHOPACTPYKTYPA, CHCTEM H PECYPCH

Hehemko Kapadacun'*, Mupjana lumutpujesuh’, Iparan Bacunes',
Ilparo Heguh’, Brago Teogoposuh'

'Yuusepsuret y Beorpamy, ®akynrTeT BeTepuHapCKe MEIMIMHE,
KaTenpa 3a XMIMjeHy ¥ TEXHOJIOTHjy HAMUPHHUIIA aHUMaJIHOT [IOpeK/ia
*Yuusepsuret y beorpagy, ®akynTeT BeTepUHapCKe MEHUIUHE,
Karenpa 3a EKOHOMHUKY U CTaTUCTUKY
* KopecrioneHTHH ayTop, e-mail: nedja@vet.bg.ac.rs

Kparak cagpxaj

Haxko cy y nociegwum JelleHHjama yydwbeHa OpojHa yHamnpehewa Ha momy
be3benHOCTH XpaHe, 0Baj LIWJb je U AaJbe TeXxak 3a/ilaTak. bpojHu akTopu JOMpHUHOCE
0BOj YMHEHHUILIY, T1a jé BUXOBO NMPEM03HABAKE U Pa3yMeBamwe Off BATATHOT HHTepeca
3a ynpaBbake Oe3denHowhy xpaHom. KibydHuM enemeHTH cy oarosapajyha
UH(@PacTpyKTypa, npouenype Kojuma cy nedUHHCaHe aKTUBHOCTH Yy CHCTEMY H
pecypcu. 3a cydjekTe y MOCIOBawky XpPaHOM, MPUMapHU LWb je Ia OCUTYDPajy
0e30eqHOCT CBOjUX MPOM3BOJA 3a MOTpOILAYe U fa UCIYHE BUX0BAa OYEKUBama y
norneny ksanurtera. OBaj 3aXTeB HEKH YT HUje JIAKO OCTBAPUTH, jep 3aXTEBU Y
noreny 0e30enHOCTH MPOM3BOAA HE MOPaAjy YBEK MhM y MCTOM IpaBUy Kao U
OLIEEMHH/Ke/bEHH KBAJIUTET IPOU3BOJIA.

Kibyune pujeun: 6e30eIHOCT XpaHe, KBAJIUTET, YIIpaB/bake, IPOLEAype, PECypcH
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FOOD SAFETY - INFRASTRUCTURE, PROCEDURES, SYSTEMS AND
RESOURCES

Nedjeljko Karabasil'*, Mirjana Dimitrijevi¢', Dragan Vasilev',
Drago Nedi¢', Vlado Teodorovic¢'

'University of Belgrade, Faculty of Veterinary Medicine,
Department of Food Hygiene and Technology
*University of Belgrade, Faculty of Veterinary Medicine,
Department of Ekonomic and Statistics
* Corresponding author, e-mail: nedja@vet.bg.ac.rs

Abstract

Although numerous improvements have been made in food safety in the last
decades, this goal is still a difficult task. Numerous factors contribute to this fact, so
their recognition and understanding is of vital interest in food safety management.
Key elements are the appropriate infrastructure, procedures that define the
activities in the system and resources. For food business operators, the primary
goal is to ensure the safety of their products to consumers and to meet their quality
expectations. This request is not easy to achieve sometime, because the
requirements regarding product safety do not always have to go in the same
direction as the ratings / desired product quality.

Key words: food safety, quality, managing, procedures, resourses
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ITpegasare o tio3usy
XETEPOUUK/IMYHHU APOMATHYHH AMHUHH Y MECY

Ilparan Bacuies'™, Mupjana Jumutpujesuh’, Hehemko Kapabacun',
Cunsana Crajkosuh’, bpanko Cysajuuh’, Bnago Teogoposuh'

dakynTeT BeTepHMHApCKe MENHIHHE, YHUBep3uTeT y Beorpamy, P. Cpbuja
* KopecnioneHTHH ayTop, e-mail: vasilevd@vet.bg.ac.rs

Kparaxk cagpixaj

Meco npencrasmpa 3HauajHy HAMUPHULY KOjY YOBEK KOPHUCTH Off TIOYeTKa pas3Boja
JbyACKE LMBWIW3aLMje, Ka0 M3BOP OMOJIOIIKM BHCOKOBPEJHHX NPOTEHHA H
MHKpPOEJIEMEHATa, alld MOCJIEeJBUX TOJUHA Ce aKLEeHAT CTaB/ba Ha MOTEHLIHjaIHO
IITETHE YTULAje Meca ¥ IPOU3BOJA O] Meca Ha 3[paB/be, IPE CBEra Kao y3poka
KapuuHoMma. [TomTO YOBEK HE KOH3yMHpa MECO y CBEXEM OOJIHMKYy, U3y3eB
CrenujanuTeTa Mof Ha3uBUMa TaTapcku dudrek U kapnaho, Beh yBek HakOH HeKOr
Ol Pa3IMYUTUX BUJI0BA TOIUIOTHE 00pajie (KyBamwe, Neuewne, PXKEewe U Ip.) yNnpaBo
OBH TIOCTYTIIH Y Behoj Wi Mamk0j MEPU MOTY Jla IOBely 10 HaCTajakka MOTeHIHjaTHO
KapLUUHOTeHuX MaTepuja. HajsHayajHuja rpyna WTETHUX jefUbema Koja HacTaje y
TOKY TOIUJIOTHE 00pajie Meca jecy XeTepOLWIKAUYHN apOMaTUYHU aMUHH (XAA), 3a
KOje je moTBpheHo fa cy BepoBaTHO (2A) wiu noTeHUHjanHo (2b) kapuuHOreHu 3a
yoBeKa. Hajsactymsennju XAA y XpaHu Cy XapMaH U HOpXapMaH, KOjU HacTajy o[
TpUnTo(daHa U TO IIPe CBera NPUINKOM IeYeHa Ha IJIaMEHY U [IPXKEHEM, TAe Ce Ha
MOBPIIMHUA Meca TaJa pas3BUja BeOMa BUCOKa Temmeparypa. Hacympotr Tome,
KyBakheM Meca OBe MaTepHje HacTajy Y 3HaTHO Maw0j KoMMYrHU. Kao moteHuujanHa
pelIema KojuMa MOJe ia Ce CMamby PU3HK Of LUTETHOT fenoBamba XAA npencrasmba
penykuuja creneHa dopmupama XAA onrosapajyhum n3dopom HauvHa TOTUIOTHE
odpage, ka0 M CMaweme OHUOJOCTYMHOCTH XAA U MOOU(DUKOBAKE HHUXOBOT
meTabonusmay opraHu3mMy. HayuHe cTynuje noxasyjy na NpUpOSHA aHTUOKCUAAHCH
u3 Boha, nospha, ngujeTHa BilakHa, DakTepHje MIEYHE KUCEINHE U3 (HEepMEHTHCAHE
XpaHe, Kao ¥ OHMOaKTHBHE MaTepHje M3 caMor Meca (KOmyroBaHa JIMHOJIHA
KHCEJIMHA), MOTY 3HauyajHOo Jla yMame HernoBosbaH edexar XAA. Ha ocHOBY Tora,
HAuMH KyJIWHApCcke TpUIpeMe meca U GopMynucame oAarosapajyher cacraBa
0dpoKa y OKBUPY Kora Ceé KOH3yMHpa Meco MOTy Jla 3Ha4ajHO yMamwe (popMUpame U
nenoBake XAA, U yjelHO [1ajy JONPHUHOC MO3UTHBHHUM acleKTUMa KOH3yMHpamwa
Meca Kao HyTPUTUBHO BUCOKOBPEIHE HAMUPHHLIE.

KipyuHe peuH: XxeTepULUIKHYHU aDOMAaTUYHU aMHUHH, MECO, PU3UK, TPeBEeHIIH]ja

3axBanauna: Pag je mpoucrekao u3 IIpojexra non dpojem MUU 46009, koju huHaH-CcHpa
MunucTapCTBO MPOCBETE, HAYKE M TEXHOJIOWIKOT pa3soja Penybdnuke Cpoyje.
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HETEROCYCLIC AROMATIC AMINES IN MEAT

Dragan Vasilev'*, Mirjana Dimitrijevi¢', Nedjeljko Karabasil',
Silvana Stajkovi¢', Branko Suvajdzi¢', Vlado Teodorovi¢'

'Faculty of veterinary medicine, Uniersity of Belgrade, Republic of Serbia
* Corresponding author, e-mail: vasilevd@vet.bg.ac.rs

Abstract

Meat is an important food that is used from the beginning of human civilization
development, as a source of biological valuable proteins and micronutrients, but in
recent years the emphasis is given to the potentially harmful effects of meat and
meat products on human health, primarily as a potential cause of cancer. Since
people do not consume fresh meat, except for specialties called Steak Tartare and
Carpaccio, but always after some of the various forms of heat treatment (cooking,
baking, frying, etc.) the use of these methods may lead, to a greater or lesser extent,
to the formation of potentially carcinogenic substances. The most important group
of potentially harmful compounds that occur during heat processing of meat are
heterocyclic aromatic amines (HAA), for which it is confirmed to be probable (2A)
and potential (2B) human carcinogens. The most common HAA in food are harman
and norharman arising from tryptophan, primarily during baking and roasting on
the flame, where the surface of the meat is exposed to a very high temperature. In
contrast, during boiling of meat these substances occur in much smaller quantities.
As potential solutions that may reduce the risk of the effects of HAA represent the
reduction of the HAA formation by means of an appropriate method of the heat
treatment, as well as reducing the bioavailability of HAA and modifying their
metabolism in the body after ingestion. Scientific studies have shown that natural
antioxidants from fruits and vegetables, dietary fiber, lactic acid bacteria from the
fermented food, as well as the bioactive substances from the meat itself
(conjugated linoleic acid), can significantly reduce harmful effects of HAA. On this
basis, the choice of the meat cooking method, as well as the appropriate
composition of the meal containing heat treated meat, can significantly reduce the
formation and activity of the HAA, and also contribute to the positive aspects of the
meat consumption as a high nutritive food.

Key words: heterocyclic aromatic amines, meat, risk, prevention

Aknowledgements: The paper is a result of the Project under No. 111 46009, funded by the
Ministry of Education, Science and Technological Development of Republic of Serbia.
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MASNO-KISELINSKI SASTAV LIVANJSKOG SIRA

Amina Hrkovi¢-Porobija'*, Aida Hodzi¢', Mensur Vegaraz, Lejla Velic',
Almira Softi¢', Tarik Muteveli¢', Ermin Salji¢’

'Veterinarski fakultet Sarajevo, Sarajevo, Bosna i Hercegovina
’ Norwegian University of Life Sciences, Aas, Norway As, Norway
*Korespodentni autor, e-mail: amina.hrkovic@vfs.unsa.ba

Kratak sadrzaj

Tokom svoje 132-godi$nje proizvodnje karakteristike Livanjskog sira su se
mijenjale, najprije zbog prelaska sa ovcijeg na kravlje mlijeko, odnosno njihovu
mjesavinu. Livanjski sir svoju specificnost moze zahvaliti prije svega prisustvu
specifi¢nog biljnog pokrivaca planinskog podrucja, klimatskim uvjetima i mlijeku
autohtone ovce pramenke. Cilj ovoga rada je odrediti masno-kiselinski sastav
Livanjskog sira sa posebnim osvrtom na sadrzaj bioaktivnih komponenti koje imaju
pozitivan efekat po zdravlje ljudi, kao i pracenje eventualnih promjena u njthovom
sadrzaju u ovisnosti o periodu uzorkovanja, odnosno hranidbe. Za proizvodnju
Livanjskog sira koji je uzorkovan nakon 90 dana zrenja u ambijentalnim uslovima
koristeno je zbirno mlijeko ovaca,. Uzorci su analizirani gasnim hromatografom u
laboratoriji ,,As Vitas" Oslo Innovation Centre prema proceduri opisanoj u radu
Lunaisaradnici (2005). Ukupno su odredene 24 masne kiseline kroz tri vremenska
perioda uzorkovanja (juli, august i septembar). U uzorcima sira sadrzaj zasi¢enih
masnih kiselina (SFA) bio je ve¢i u odnosu na mononezasicene (MUFA) i
polinezasicene (PUFA). Sastav masnih kiselina ispitivanih uzoraka sira je
specifican jer sadrzi masne kiseline za koje je dokazano da imaju izuzetno povoljan
efekat po ljudsko zdravlje.

Klju¢ne rijeci: ovca, mlijeko, sir, masne kiseline, zdravlje
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FATTY ACID COMPOSITION OF LIVNO CHEESE

Amina Hrkovi¢-Porobija'*, Aida Hodzi¢', Mensur Vegaraz, Lejla Velic',
Almira Softi¢', Tarik Muteveli¢', Ermin Salji¢’

'Veterinarski fakultet Sarajevo, Sarajevo, Bosna i Hercegovina
’ Norwegian University of Life Sciences, Aas, Norway As, Norway
* Corresponding author, e-mail: amina.hrkovic@vfs.unsa.ba

Abstract

During their 132-year production, the characteristics of Livno cheese were made
changed first, because of the transition from sheep to cow's milk, or their mixture.
Livno cheese, its specialty can be thanked, above all, for the presence of a specific
plant cover mountain area, climatic conditions and milk of autochthonous sheep.
The purpose of this work is to determine the fatty acid composition of Livno cheese
with special reference to the bioactive content components that have a positive
effect on human health, as well as tracking any changes to their content depending
on the sampling or feeding period. For production Livno cheese sampled after 90
days of ripening under ambient conditions was used whole milk of sheep. Samples
were analyzed by gas chromatograph at the As Vitas laboratory in Oslo Innovation
Center according to the procedure described in Luna and al. (2005). Total 24 fatty
acids throughout three sampling periods (July, August and September). In cheese
samples saturated fatty acid content (SFA) was higher in relation to
mononucleated (MUFA) and polyunsaturated (PUFA). The fatty acid composition
of the tested cheese samples is specific because it contains fatty acids which have
been proven to have an extremely beneficial effect on human health.

Key words: sheep, milk, chees, fatty acid, health
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* KopecniogeHTHH ayTop, e-mail: jasnalonce@gmail.com

Kparak cagpxaj

depMeHTHCAHHU TPOU3BOLU Of MJieKa NPOH3BoJe ce (epMeHTalHujoM Mileka
IIPUMEHOM CTapTep KyaTypa. Bpcre MUKpoopranusama Koje yiase y cacTas CTapTep
KyaTypa ogpehyjy cnenuduyHoCT npoussosaa. epMeHTHCaHU TPOU3BOIY Off MJIEKA
3ay3UMMajy 3HayajHO MEeCTO Ha CBETCKOM TPXXUIUTY jep Cy 3axBasbyjyhu IoOpoj
HYTPUTHBHOj BPEOHOCTH U CEH30PHUM OCODMHAMa W3Yy3€THO IOMNYyJIapHU KOA
norpomaya. PepMeHTHCAHU NPOU3BOOU O MJIeKa IPOU3BOJE CE M CTaB/bajy y
IIPOMET Kao: jOTYPT, KUCEJIO MIIEKO, Kepup, GepMEHTHCAHH IPOU3BOJHU OJ MJIEKA Ca
npoduoTckuM DakTepujama, GepMeHTHUCAHU MIEYHU HAMULUU U OCTAIH
(epmeHTHCAaHU NPOU3BOAYU O MieKa. IToCcToju IWMPOKH acopTUMaH (epMEHTH-
CaHUX MPOM3BOJa 0] Mieka oboraheHux JogaTkom Boha, )KUTapuLa, WIH, y HOBUjeE
BpemMe, MpodUOTCKUX DakTepuja, 3axBasbyjyhu kojuma oBa rpymna npousBoja 1oduja
(yHKIMOHAIHU KapaKTep. Y IpolLecy Npou3Bombe GepMEHTUCAHUX TPOU3BOJIA OFF
MJIeKa I0flajy CE€ pasIMuyMTH CacTOjuX (apoMaTU4HH Jojaly -Bohe, nupe og Boha,
BohHa mysmna, 1em, BOhHU CUpYT, BOhHU COK, Me[l, YOKOJaza, Kakao, JelHUIH, kKada
¥ IPYyTd apOMaTHYHH Jofauu, mehepu, 3aciahuBauu u apome), KOju He CMejy Aa
¥Majy yJIory y OEeJIMMHUYHOj WIH MOTIYHO] CYICTUTYLHjHU OUIIO KOjé KOMIIOHEHTE
miexka. HauuH npousBofme M NMPUMEHA pasIMYUTHX CTapTep Kyiatypa onpebyje
CEH30pHE 0COOMHE GEPMEHTHCAHUX IPOU3BOJA OFf MIIEKA.

Opadup afeKBaTHOT TeCTa 3a CEH30PHO UCIIUTHBake (PEPMEHTHCAHUX IIPOU3BOLA OFF
mieka omoryhaBa nodujame MHMOpMalUMWja O MPUXBAT/BMBOCTH MPOU3BOLA Of
CTpaHe NOTpolIaya/TpPXKUINTA, CHeUU(PUYHUM KapaKTepUCTHKama, IUTO MOXe
IpefcTaB/baTH OCHOBY 3a Oyayhe m3meHe, Koje MOry NPUOIMXUTH IPOU3BOJ
norpomayy. Takohe, moxes/pHa je W MapajenlHa CEH30pHA aHaau3a CIMYHHUX
KOMEpLHUjaJIHUX POX3BOJa PafH KOMIIapauyje.

KspyuHe peun: ceH3opHa aHanu3a, GepMeHTUCaHU IPOU3BOIH Off MIeKa,
IIPOU3BOIH Off MJIEeKa

3axBanHuna: Pan je duHaHCUMpaH CpeAcTBMMa TmpojekaTa ,YHanpehewme H pasBoj
XUTHjeHCKUX U TEXHOJIOIIKUX NOCTyNaKa y MPOU3BOHY HAMUPHHLIA JKUBOTHICKOT OpeKIa
y UWby [00Hjarka KBAJTUTETHUX W 0e3DeqHMX MPOM3BOJA KOHKYPEHTHHX Ha CBETCKOM
tpxuty” (TP 46009) u ,Pa3Boj HOBUX MHKaNyJallHOHUX M €H3WMCKHMX TEXHOJIOTHja 3a
MPOM3BOAKY OHMOKATaaM3aTOpa M OHWOJOIIKM aKTHUBHUX KOMIIOHEHaTa XpaHe y IHJby
noBehamwa beHe KOHKYPEeHTHOCTH, kBanuTeTa v dezdegHoctu" (TP 46010).
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Lecture by invitation
SENSORY EVALUATION OF FERMENTED DAIRY PRODUCTS

Jasna Pordevi¢™, Tijana Ledina’, Snezana Bulajic¢'

' Department of Food Hygiene and Technology,
Faculty of Veterinary Medicine, University of Belgrade, Serbia
* Corresponding author, e-mail: jasnalonce@gmail.com

Abstract

Fermented dairy products are produced through the fermentation processes lead
by starter cultures. Microorganisms which are part of the starter cultures
determine the specificity of the product. Fermented dairy products take a
significant part of the world market, due to popularity with the consumers.
Fermented dairy products are placed on the market as: yogurt, soured milk, kefir,
fermented milk products with probiotic bacteria, fermented milk beverages and
other fermented milk products. There is a wide range of fermented dairy products
enriched with fruit, grain, or, more recently, probiotic bacteria, thanks to which
these products acquire functional character. Various ingredients, such as aromatic
additives - fruit, fruit puree, fruit pulp, jam, fruit syrup, fruit juice, honey,
chocolate, cocoa, hazelnuts, coffee and other aromatic supplements, sugars,
sweeteners and flavors, can be added to the fermented dairy products. These
ingredients must not be added in order to partially or completely substituteany
milk components. The production process and starter cultures determine the
sensory properties of fermented milk products.

Selection of an adequate test for fermented milk products' sensory analysis allows
to obtain the information concerning acceptability of fermented dairy products by
the consumers/market and the specific characteristics of the products. Data
gathered by these testscan represent the basis for the changes that can bring the
product closer to the consumer. Also, a comparison of similar commercial products
by applying parallel sesnsory analysesis desired.

Key words: sensory analysis, fermented dairy products, dairy products

Acknowledgments: This study was supported by the Ministry of Education, Science and
Technological Development of the Republic of Serbia project Grant No 111 46009, project
Grant No I1146010.
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HCIIMTUBAKHLE MUKPOBHOJ/IOIIKE YHCTORE Y ITPOHU3BOAIBHU H
ITPOMETY XPAHE

Bojan l'onuh", Tama Muh', Becna Kanaba', Munujana Fonuh',
Cnobomanka Jenuh'

' IIp Bojan Tonuh cnew. ap set., Tamwa Wnuh cnew. ap set., ou. np Becna Kanaba np ser.,
ma Mwunujana l'onuh guni. nax. TexHomnoruje, Cnodomanka Jenuh caHUTapHU HHXKEHED,
JaBHa yctaHOBa Betepunapcku nactutyT Penydnuke Cpncke ,JIp Baco bByrosan”
bama Jlyka, bpanka Pagnuesuha 18
* KopecnogenThu ayrop: Ip bojan 'onuh, e-mail: bojan.golic@virs-vb.com
Kparaxk cagpixaj
[IpaBUJIHUKOM O KpUTEpPHjyMHMa MHUKpodHonomke yucrohe mpomucyjy ce
KPUTEPUjYMHU MHUKPOOHMOJIOIIKE YUCTONEe U yUecTasoCcT KOHTpoJie onpemMe, ypehaja,
npudopa, pagHUX NOBPIUMHA, pafHe ofjehe WM PyKy pafHUKa y MPOU3BOLHU U
IIPOMETY y 0djeKTUMa U CpelCTBUMA MPeBo3a Koja [oase y KOHTAaKT C XpaHOM, Y
KOjHMa MMOCTOjU PU3HUK OJ] [T0jaBe U IIHUpewa 3apa3He donectu. [Ipocropuje y kojuma
Ce IIOCJIyje XpaHOoM, IIPEBO3HA CPENCTBA, IPEAMETH, IPUDOP M ONIpeMa KOjH josiase y
KOHTakT C XpaHOM MOpPajy Cé PeNOBHO YUCTHUTH U Je3WH(PUKOBATH KaKo OM ce
u3djerna cBaka ONaCHOCT O KOHTaMHUHAILHje, a XpaHa ¥ 0codibe Mopajy OWUTH nog,
penoBHUM HanzopoM. Ocodibe Koje pyKyje XpaHOM MOpa OIp’KaBaTH BUCOK CTENEH
JIMYHE XUTHjeHe U DUTH 00y4YeHO y orJielly 3aXTjeBay BE3HU XUTHjeHe XpaHe.
Llup vcnuTuBama je duo Ja ce YTBPAM CTame MUKPODHOIOIIKe 4yucTtohe y
IIPOU3BOAKY U IIPOMETY XpaHe y 00jeKTUMa U CpelCcTBUMa IIPeBO3a Koja fojase y
KOHTaKT C XpaHOM.
Kao marepujan 3a UCIIUTHBAkE KOPHUINTEHH CYy y30puu OprceBa ompeme, ypehaja,
npudopa, paJHUX TOBPIUMHA, pagHe ofjehe W pyKy paJHUKa MOPHUjEeKIOM W3
odjexaTa 3a MPOU3BOAKY M NMPOMET XpaHE, pecTopaHa W APYTUX YTOCTUTE/bCKUX
odjexaTa y KOjuMa ce CITy’KHM XpaHa, odjekaTa y 0dyiacTi BacuTama, 00pa3oBama U
couMjanHe 3aITUTe (00jEKTH 3a CMjellTaj INLa) U CpefCcTaBa MPeBo3a Koja Joase y
KOHTaKT ¢ xpaHoM. McniutaHa cy 3393 y30pKa JOCTaB/beHA Y OKBUPY CAMOKOHTPOJIE
U cioyxdeHe KOHTporne TOKOM 2017. roguHe. 3a MHUKPOOHOJIOWIKO HWCIHUTHBAKE
y3o0paka OprceBa kopuiuTeHe cy ctangapgHe BAS [SO metone.
bpoj y3opaka OpuceBa koju HUje 3a0Bo/baBao ofgpende [IpaBUIHUKA O KPUTEPU-
jymuma mukpoduonouke yucrohe y 2017. ropuau usHocuo je 5,20%. Y onHocy Ha
ykynaH Opoj ucnutaHux y3opaka, 4,70% ysopaka He3agoBosbaBajyhe je 30or
noBehanor dpoja Mmukpoopranusama, a 1,40% 30o0r mpucycTBa eHTepodakTepHja.
[TaTorenn MuKpoopraHusmu Salmonella spp. m Listeria monocytogenes HUCY
W30JI0BaHU HU Y jeMHOM y30pKy Opuca. Hajsehu 6poj HezagoBomaBajyhux yzopaka
0uo je y kateropuju ,,pyke ocoda y 1oaupy ca xpaHoM" v usHocu 7,30%.
KibyuHe pHjeun: Mukpoduronouka yucroha, dpuc, XxpaHa, MpOU3BOAHA, TPOMET
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TESTING OF THE MICROBIOLOGICAL PURITY IN FOOD
PRODUCTION AND MARKETING

Bojan Goli¢", Tanja Ili¢', Vesna Kalaba', Milijana Goli¢', Slobodanka Deli¢'

'Dr. Sci. Bojan Goli¢ Spec. Dr. Vet., Tanja Ili¢ Spec. Dr. Vet., Dr. Sci. Vesna Kalaba Dr. Vet.,
assistant professor, MA Milijana Goli¢ BSc. Technology Engineer, Slobodanka Deli¢ Sanitary
Engineer, Public Institution Veterinary Institute of the Republic of Srpska
,Dr Vaso Butozan“ Banja Luka, Branka Radicevica 18
* Corresponding author: Dr. Bojan Goli¢, e-mail: bojan.golic@virs-vb.com

Abstract

The Regulation on the criteria of microbiological purity prescribes the criteria of
microbiological purity and the frequency of control of equipment, devices,
accessories, work surfaces, work clothes and workers' hands in production and
marketing of food in facilities and means of transport that come in contact with
food in which there is a risk of occurrence and the spread of infectious diseases.
Food facilities, means of transport, items, accessories and equipment that come in
contact with food must be regularly cleaned and disinfected to avoid any risk of
contamination, and food and staff must be under regular supervision. Food
handling staff must maintain a high level of personal hygiene and be trained in
terms of food hygiene requirements.

The aim of the study was to determine the state of microbiological purity in the
production and marketing of food in facilities and means of transport that come
into contact with food.

As the test material were used samples of swabs of equipment, devices, accessories,
work surfaces, work clothes and workers' hands originating from facilities for the
production and marketing of food, restaurants and other catering facilities serving
food, facilities in the field of education and social protection (facilities for
accommodating persons ) and means of transport that come into contact with food.
A total of 3393 samples were examined in the course of self-control and official
control during 2017. For microbiological examination of swab samples, standard
BAS ISO methods were used.

The number of swab samples that did not satisfy the Regulation on the criteria of
microbiological purity in 2017 was 5.20%. In relation to the total number of
samples tested, 4.70% of the samples were unsatisfactory due to an increased
number of microorganisms, and 1.40% due to the presence of enterobacteriaceae.
Pathogenic microorganisms Salmonella spp. and Listeria monocytogenes are not
isolated in any swab sample. The largest number of unsatisfactory samples was in
the category "hands of people in contact with food" and amounted to 7.30%.

Key words: microbiological purity, swab, food, production, marketing
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ITpegasare o tio3usy
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Papocnasa Casuh Pagmosanosuh'™, CHexxana Bynajuh', Jenena Anexcuh',
Cama Bomkosuh’, iparo Henuh', Mupko Bopkosuh’

' Mou.np Pagocnasa Casuh Pamopanosuh, ®akyaTeT BeTEpHMHAPCKE METHIIUHE,
Yuusep3uret y beorpany, Bynesap ocnobohewa 18, beorpan, Cpduja;
'Tipod.np Cuexana Bynajuh, ®akysreT BeTepuHapcke menuuute, Yuausepsuret y beorpany,
bynesap ocnodohemwa 18, beorpan, Cpduja;
' Hou.np Jenena Anexcuh, ®akynTeT BeTepuHapcke MeIULMHE, YHUBEP3HUTET y beorpany,
Bbynesap ocnodohema 18, beorpan, Cpduja;
?Cama Bomkosuh, JOKTOp BETEpUHApCKe MeMLIMHe, BeTepuHapcka komopa
Penydnuke Cprcke, Llapuue Munune 46, bawa Jlyka, Penybnuka Cprcka;
' MIpod.np Oparo Hemwnh, dakyaTeT BeTepuHApCKe MEAUIIMHE, YHUBEP3UTET y Beorpanmy,
bynesap ociobohema 18, beorpan, Cpduja;
 Mupko Bopkosuh, criew.BeT.MeauuuHe, Berepunapcka cranuna Betr Tum 100,
Kosapcka dyduna, Pemydnuka Cprcka.
* KopecnionentHu aytop: Jou.np Pagocnasa Casuh PamoBaHoBuh, e-mail: mimica@vet.bg.ac.rs

Kparak cagpxaj

Y wucxpanu craHoBHuuTBa Penydnuke Cprcke, ka0 M y CyCjeOHHM 3€MJ/baMa,
MJIMjeKO U TPOU3BOAM OJf MIIMjeKa 3aJ0BO/baBajy nodap nuo morpedba 3a BUCOKO
BpHjeJHUM NpPOTEMHMMa U MHUHEpPAJIHUM MaTepHjama, a ca Jpyre CTpaHe
IIPOV3BOAA MIIMjeKa U MJbEKAPCTBO Kao MPHUBpEeHA IpaHa UMajy BaXKHO yyelnhe y
OCTBapHUBamky NIPUXOLa JbyOH, KOjU ce DaBe NObONPUBPENOM. MiIHjeKko Ipy OTKyITy
Tpeda Ia WcHywaBa yCJI0Be KBaJWTeTa MponucaHe [IpaBUJIHUKOM O KBaaUTETy
CBje’Xer CHpOBOT MJIMjeKa W yCJIOBMMAa 3a pan osiawheHe nadopartopuje
("Cnyxbenu rnacauk Penydnuke Cprcke” Op. 81/15). Ilpu oTkymy Miujexa
UCTIUTY]y ce DU3NUKO-XEeMUjCKU MapaMeTpH (MacT, MPOTEWHHU, CyBa MaTepHja, CyBa
marepyja de3 MacTH, I'yCTHHA, CTENEeH KUCEIOCTH, TayKa MPKIbEHma, Kao U yKylaH
Opoj MuKpoopranusama u 6poj comatckux henuja). Llusms pasa je bro na ce Ha OCHOBY
PeTpOCIeKTUBHE aHauu3e pe3yaTaTa, JOOHWjeHUX W3 MOHUTOPHUHTA KBATUTETA
CUPOBOT MJIMjeka ca 4eTHpu dapme, CMjelITeHe Ha MoApyyjy onuThHe Ko3apcka
Iybduua ourjeHn KBaJIMTET MIIMjeKa TPy OTKyIy. Martepujan je npencrasmpano 200
y30paka CUpoBOT MiiHjeka ca 4 papme. Y y3opunma MiIHjeKa Cy UCITUTaHU: XeMUjCKH
napameTpu (MJIMjedyHa MacT, JIaKT03a, MPOTEeWHHU, CyBa MaTepHja, CyBa Mmarepuja bes
MacTH), Tauka MpXmbewa, O0poj comarckux henuja W yKkymaH Opoj MUKPO-
opranusama. Pe3ynTatu cy NOOWjeHH HCIUTHBAKBEM CUPOBOT MiIHjeKa MPUMjEHOM
WHCTPYMeHTaTHUX Metofa (MilkoScan 3a ompehrBare xeMUjCKOT cacTaBa MiTHjeka,
Fossomatic 3a oppehuBame Opoja comaTtckux henuja, BactoScan 3a onpehuBame
YKyIHOT Dpoja MUKpOOpraHu3ama U KpUOCKOI 33 ofpehBame Tauke MPKIbEHha ).
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Ceux 200 y3opaxa CHpPOBOT MJIHjeKa Ca YETHPH (papMe Ha MOAPYYjy ONIUTHHE
Kosapcka ybuna, y morieny XeMHjCKOT cacTaBa, Cy 3aJ0BOJbAaBAJIM 3aXTjeBe
IIPOIKCaHe IPaBUTHUKOM. Y norneny dpoja comaTckux hennja CHpoBO MIIMJEKO CBE
yeTUpHU (papMe je 3am0BO/bABAIO 3aXTjeBE IPOINHCAaHE 3a MIIMjEKO CTaHOApAHOT
KkBanuTeTa. [Ipocjeyan 6poj MUKpOOpraHu3aMa y CHpOBOM MiiMjeKy Ha (papmama 1,
2 ¥ 3 HUje 3a0B0/bABA0 3aXTjEBE 3a MIIMJEKO CTaHIAPAHOr KBanurtera. [Ipocjeuan
Opoj Mukpoopranusama y mnujexy Ha papmu 4 npenasu rpanuny og 100.000 cfu/ml
v u3Hocu 125.000 cfu/ml. Ha ocHOBY aHanv3e Hpoja MUKPOOPTaHU3aMa y CHPOBOM
MIIMjEKy MOXKE CE 3aK/byUUTH Ja je MOTpedDHO W3BPLIMTH efyKalWjy My3ada Ha
(apmu 4y Be3u ca XUTMjeHOM MYy’Ke U My3He OlpeMe, Kao U MOCTyNamba Ca MITHjeKOM
HAaKOH MYXE, Y UWbYy CMamema yKYNHOI Opoja MHUKpOOpraHusama y CHPOBOM
MIIHjexy.

KibyuHe pHjedH: cMpOBO MJIHjEKO, yKyllaH Dpoj MUKpOOpraHusama, 0poj
comaTtckux hemnuja, cactaB MiIHjeKa
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* Mirko Borkovi¢, vet.med.spec, Veterinary station Vet Tim Ltd, Kozarska Dubica,

Republic of Srpska.
* Corresponding author: Radoslava Savi¢ Radovanovi¢, e-mail: mimica@vet.bg.ac.rs

Abstract

Milk and milk products provide a large portion of the needs for high valueble
proteins and minerals in the diet of population in the Republic of Srpska, as well as
in neighboring countries and on the other hand milk production and dairy
industry, as agricultural branch take an important part in achieving the income of
people dealing with agriculture. Milk at purchases should meet the quality
requirements according to the Rulebook of the Quality of Fresh Raw Milk and the
Conditions for the Work of an Authorized Laboratory (Official Gazette of the Republic
of Srpska No. 81/15). Physical and chemical parameters (fat, proteins, total solids,
total solids not fat, density, acidity, freezing point, total number of microorganisms
and somatic cell counts) should be examined at prchases. The aim of the study was
to be based on a retrospective analysis of the results obtained from the monitoring
of the quality of raw milk from four farms, located in the municipality of Kozarska
Dubica assess the quality of milk at purchases. The material represented 200 raw
milk samples from four farms. Milk samples were examined: for chemical
parameters (milk fat, lactose, proteins, total solids, total solids not fat), the freezing
point, the somatic cell counts and total bacterial count. The results were obtained
by examining raw milk using instrumental methods (MilkoScan for determination
of the chemical composition of milk, Fossomatic for determinination of somatic cell
counts, BactoScan for determing the total bacterial count and the cryoscope for
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determinination of the freezing point). All 200 raw milk samples from 4 farms in
the Kozarska Dubica municipality, met the requirements prescribed for the quality
by the rulebooks in terms of chemical composition Regarding the somatic cell
counts in raw milk, all four farms met the requirements prescribed for an standard
class of milk. The average number of bacteria in raw milk at farms 1, 2 and 3 does
not meet the requirements for an standard milk class. The average number of
bacteria in milk at farm 4 exceeds the limit of 100.000 cfu/ml and amounts to
125.000 cfu/ml. Based on the analysis of the number of microorganisms in raw
milk, it can be concluded that training of milking staff at farm 4 is necessary in
connection to the milking and milking equipment hygiene, as well as milk process
after milking, in order to reduce the total bacterial count in the raw milk.
Keywords: rawmilk, total bacterial count, somatic cell counts, milk composition
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* KopecnionentHu aytop: Jou.np Pagocnasa Casuh PamoBaHoBuh, e-mail: mimica@vet.bg.ac.rs

KpaTak campxaj

buodunm npencrasma 3ajenHuily daktepujckux henuja, koje cy amxepupaHe 3a
NOBPUIMHY U YPOWEHE Yy eKCTpalelylapHy MOJUMEPHY CyICTaHLy, KOjy came
cuntetrly. Koarynasa MO3UTHUBHE CTa(pUIOKOKE, Y3POYHHLHU CYOKIMHHUKHX U
KIMHUUKUX MaCTUTHCA, UMajy CMOCODHOCT Aa cTBapajy OuoduiamoBe, Koju cy
Nperno3HaTH Kao BaaH (QakTop BUpyleHUWje craduaokoka. MexaHU3MH
ctaduI0KOKa 3a CTBapawe 0Mo(dUIMOBA Cy CJIOKEHHW W 00yxBarajy ydeurhe
pa3sIMYUTHX BpCTa NPOTEWHA M BeaUKor Opoja rexHa. CrnocodHOCT cTBapama
duodunmMa je jenan of pasjiora Heycrnexa Tepanuje MacTutrca 30or HeMoryhHOCTH
fla aHTUMHMKPOOHH JIEK MPOJpPE A0 Y3POUHHKA, KOjU Cy BE3aHHM 3a MOAIOrY, Ha Taj
HayWH JONpPUHOCENH HACTaHKYy MEpP3UCTEHTHUX MHQEKUUja MieuHe xuesne. Lump
OBOT paja je buo na ce ucnuTa CrocodoCT U3osaTa Koarysiasa o3UTUBHUX CTaduiio-
KOKa Jla cTBapajy duodunmose. MaTepujai je npencrasbaio 37 U3ojara koaryiasa
NO3UTHBHUX CTAa(PUIOKOKA U3 MJIeKa OJf KOjUX je 29 U30710BaHO TOKOM PYTUHCKOT
npernena Mieka y TOKy JIakTalldje U 8 H30J1aTa, KOju Cy M30JI0BaHU DaKTEpHO-
JIOIIKUM TIperjaeiom MiaeKka Ha y3pouHHUKe MacTUTuca. MneHtudukanuja usonata je
BplLI€HA HWCMUTHBakeM (EHOTUIICKUX KapaKkTepucTuka (Makpomop-dosioryja,
MHUKpOMOp@oOJIoTHja, CTBapame XeMOJH3e W NMHWIMEeHTa) U Koaryjias3a TecTa. 3a
UCIIATHUBaWke CIOCOOHOCTH M307aTa a CTaBapajy duodunm cy kopumwhene Congo
Red Agar metoma u Crystal Violet meTona Ha MHUKpPOTHUTAp mio4yama. On 37
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M30j1aTa Koaryyiasa Mo3uTHUBHUX cTaduinokoka 33 (89%) je mokasaso CrtocODHOCT
CTBapama Cy3H, ofl kojux cy 24 (65%) Mo3uTUBHYU NPOAYLEHTH, a 9 (24%) uzonata
Cy CyMIbUBH 300T 0iCyCTBa CyBe MOp(oJioruje KoloHHja, 10K 4 (11%) usonarta HUCY
crBapaia ciy3 Ha CR arapy. MepemeM excTUHKLYje Hajsehu 6poj 19 (49%) nsonara
cy dwunu jaku mpopayueHTtd, 8 (22%) n3onaTa ocpeamH, 6 (16%) uzonara cy dwim
W3y3eTHO jaku mponyueHTd duodunma, a camo 4 (11%) u3onata HHje CTBApaso
ouodunm. Hujeman op wu30saTta HEraTUBHUX Ha CTBApawme CJIy3W HHUje 1ao
eKCTUHKILIMje Ha MUKPOTUTAP IJI0YaMa, ODHOCHO HUje UMao CITIOCODHOCT CTBapama
Orodunima. MOHUTOPUHT CIOCODHOCTU CTa(PUIOKOKA, Y3POUHHKA MACTUTHUCA, J1a
cTBapajy duoduiIm Moxe a HaM J1a HOBe UJEje, WIH CTpaTeryjy 3a NpeBeHlnjy Win
eUKaCHUjy Tepanujy MaCTUTHCA KPaBa.

KipyuHe peun: dnoduam, Kkoarysasa No3UTUBHE CTaUIOKOKE, MACTUTHC, MIIEKO
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INVESTIGATION OF BIOFILM FORMING ABILITY IN COAGULASE
POSITIVE STAPHYLOCOCCI FROM MILK

Andreja Milosavljevi¢', Natasa Raji¢ Savi¢’, Nemanja Zdravkovic’,
Milijana Babi¢', Sasa Boskovi¢', Drago Nedic', Radoslava Savi¢ Radovanovi¢'
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Banja Luka, Republic of Srpska;
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University of Belgrade, Bulevar oslobodenja 18, Belgrade, Serbia;
' Radoslava Savi¢ Radovanovi¢, PhD,Msc, Assistant Professor, Faculty of Veterinary Medicine,

University of Belgrade, Bulevar oslobodenja 18, Belgrade, Serbia

* Corresponding author: Radoslava Savi¢ Radovanovi¢, e-mail: mimica@vet.bg.ac.rs

Abstract

Biofilm represents a community of bacterial cells, which are attached to a surface
and aggregated by an extracellular polymer substance, which they alone
synthetise. Coagulase positive staphylococci, causative agents of sub-clinical and
clinical mastitis, have the ability to produce biofilms, which are recognized as an
important virulence factor of staphylococci. The mechanisms of staphylococci to
form biofilms are complex and involve the participation of different types of
proteins and a large number of genes. The ability to form biofilm is one of the
reasons for unsuccessful mastitis therap, because of the inability of antimicrobial
drugs to penetrate to the causative agents which are attached to a surface, thereby
contributing to the occurrence of persistent mammary gland infections.The aim of
this study was to examine the ability of coagulase positive staphylococci isolates to
produce biofilms. The material represented 37 isolates of coagulase positive
staphylococci from milk, of which 29 were isolated during routine examination of
milk during lactation and 8 isolates, isolated by bacteriological examination of milk
on mastitis causative agents. Identification of the isolates was carried out by
examining the phenotypic characteristics (macromorphology, micromorphology,
hemolysis and pigmentation) and the coagulase test. The Congo Red Agar method
and the Crystal Violet method on the microtiter plates were used to test the ability
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of the isolates to form biofilm. Out of 37 coagulase-positive staphylococci isolates,
33 (89%) showed the ability to produce slime, of which 24 (65%) were positive
producers, and 9 (24%) isolates were suspicious due to the absence of dry
morphology of colonies, while 4 (11%) isolates did not produce slime on the CR
agar. The measuring of extinctions showed that the largest number 19 (49%)
isolates were strong producers, 8 (22%) isolates were intermediate, 6 (16%)
isolates were extremely strong biofilm producers, and only 4 (11%) isolates did not
produce biofilm. None of isolates naegative mould producers did not show
extinctions on microtiter plates, ie showed the biofilm forming ability. Monitoring
the biofilm forming ability of staphilococci causing mastitis may provide new ideas
or strategy for the prevention or more efficient

treatment of bovine mastitis.

Keywords: biofilm, coagulase positive staphylococci, mastitis, milk
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HAHOIUTACTHKA-PA3JIOT 3A BPUI'Y 110 30PABJ/BE JbYIU U
BOJEHE OPTAHHU3ME

Jenena hiupuh'*, Jenena Jawuh', Mapuja Bomkosuh', Jacha Hophesuh',
Mununa [numwh', Hatama Fnamounuja’, Muka ITonosuh’,
Pagmuna Mapkosuh', Munan XK. Banruh'

'daxynTeT BeTEpUHAPCKe METULMHE, YHUBEp3uTeT y Beorpamy, Penybnuka Cpbuja
*WHCTUTYT 3a jaBHO 3apaBmbe, Hosu Caj, PerySmuka Cpouja
* KopecnionentHu aytop: Jenena hiupuh, e-mail: 1310jecko@gmail.com

Kparak cagpxaj

Ianac, y cBeTy 3araheme BOAEHMX IOBpIIMHA IIJIACTUKOM, OOHOCHO 4YeCTHLIama
HAHOTJIACTUKE TpelcTaB/ba Beauku npodnem. [Ipema nomaurma EFSA (EBporcka
Arennuuja 3a be3bdemHoct xpane- European Food Safety Authority) HaHOTJIACTHKA je
nedunucana kao matepujan mace og 0.001-0.1 pg. Jo cana je 3abenexeno mpeko 630
BPCTa )KHUBOTUHA (pude, Kopwade, KATOBH, MOPCKE MTHULE, MEKYLILN) Koje Cy ODumne y
HEKOj MHTEpaKLWju ca OCTalliMa IUIaCTHKE, MOCeDHO YecThllama HaHOIJIACTHKE y
CJIaTKOBOOHHUM W MOPCKHUM €EKOCHCTEMHMA. Hanonnactuka ce moxe ITPOX3BECTHU
TOKOM (pparMeHTal{je MUKPOIUIACTUYHUX OCTaTaKa U Ha Taj HAUWH MO)Ke 3arahuBatu
BoJleHy cpenuHy. Takobhe, HAHOIUIACTUKA C€ KOPUCTH Y MHOTUM HHAYCTPUjCKUM
npouecuma. [Togany o NpUCyCTBY YeCTHIla HAHOIUIACTHKE Y BOLEHUM CpeguHaMa Cy
W3y3€THO OTpaHMUEHH, jep He IOCTOje CTAaHILAPAU30BaHE METOLe 3a IO0Y3[aHO
OTKPHBaWe YECTHLA HAHOIUIACTHKE y y30puHMMa. [IpeTxomHe CTyauje Cyrepuily na
HAHOIJIACTUKAa MOXKE OMETATH XEMHjCKy KOMYHUKaUuWjy mMehy nojesvHUM BpcTama
puda, wTo M3asuBa nopemehaje nmoHalawa y MpoHagaXewy XpaHe KOJi OBUX BPCTa
KUBOTHHA, UIK y u3bDeraBawy npenatopa. TakBu edeKTH MOIy HACTaTH Kao
nocjaefvlla BeoMa Maje KOHLEHTpaluje YecTHLla HAaHOIUIACTHKe, KOje HHje JIaKo
IEeTeKTOBaTH KopucTehy cTaHmapAHe TOKCUKOJIOIIKE TECTOBE. MODPCKH 300IVIaHKTOHHU
MOT'y YHOCUTH YeCTHlle HaHOIUIaCTHKe MyTeM xpaHe. Ha Taj HauMH, HAHOIUIACTHUKA
Moyke yhH y naHar ucxpase (anre-300TUIaHKTOH-prbe). OmacHOCT 1o 3paBybe JbyIH,
yciie[ IpuCcyCTBa YeCcTULla HAHOIUIACTHKE Cy MPeIMET BeJUKor dpoja ctynuja. Huso
H3JI0)KEHOCTU JbY[IH, nojaBa XPOHUYHUX TOKCHUYHHUX e(beKaTa U OCHOBHH
TOKCUKOJIOIIKM MEXaHWU3MHM OfI CTpaHe 4YeCTHlla HaHOIUIaCTHUKE Cy W Jajbe
HEeI0BOJ/bHO M3yUeHHU Kako Ou ce nedrHUCca0 PU3UK 3a 30paBsibe Jbyne. Mnak, mocroju
3aDpUHYTOCT [1a yecTHlle HAHOIJIACTUKE MOTy YTHULATH Ha henuje Benukor dpoja
oprasa. Mcrpaxkvpamwa 0 TOKCHUHUM e(deKTUMa YeCcTHlla HaHOIIACTUKe Ha 3A4paBibe
JbyI TIOCJIEIHUX TOAUHA CY Y BEJIMKOj eKCIaH3HWjH, aJlH je MOTpedHO BULIE CTyHja Y
0BO0j 001aCTH, KaKko OU ce Taj TOKCUUYHH edekaT v AoKa3ao.

Kibyune peun: 3arahemwe, puda, naHal UCXpaHe, 3ApaBibe, AeTeKIHja

3axBanauna: OBaj pan je meo mpojekta TP 31034 xoju ¢uHaHcHpa MuUHHCTapCTBO
ObpasoBama, Hayke u TexHonomxkor pa3soja Penydnuke Cpoyje.
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NANOPLASTICS-A CAUSE FOR CONCERN OF HUMAN HEALTH
AND AQUATIC ORGANISMS

Jelena Ciri¢", Jelena Janji¢', Marija Boskovi¢', Jasna Dordevi¢', Milica Glisic¢',
Natasa Glamoclija', Milka Popovi¢®, Radmila Markovi¢', Milan Z. Balti¢'

! Faculty of Veterinary Medicine, University of Belgrade, Serbia
? Institute of Public Health of Vojvodina, Novi Sad, Republic of Serbia
* Corresponding author: Jelena Ciri¢, PhD, e-mail: 1310jecko@gmail.com

Abstract

Plastic pollution of the aquatic environment in growing problem over world.
According to EFSA (European Food Safety Authority) nonoplastics is defined as
material with any external dimension in the nanoscale (0.001-0.1 pg). Over 630
species (fish, turtles, cetaceans, seabirds, bivalves) have been recorded interacting
with plastic debris in freshwater and marine ecosystems. Nanoplastics can be
produced during fragmentation of microplastic debris and in this way can
contaminant aquatic environment. Also, engineered nanoplastics are used in
industrial processes. Knowledge on the occurrence of nanoplastics in aquatic
environments is extremely limited because no methods exist for the reliable
detection of nanoplastics in samples. Previous studies suggests that nanoplastics
might interfere with the chemical communication among fish species, which would
cause subtle behavioral disturbances in finding a food, or in the avoidance of
predators. Such effects may be taking place at low concentrations that are not easy
to detect using standard toxicological tests. Marine zooplankton can ingest
nanoplastics via suspension feeding. On this way, nanoplastics may enter in food
chain (algae-zooplankton-fish). The hazards of nanoplastics to humans are slowly
emerging from a handful of studies. The level of human exposure, chronic toxic
effect concentrations and underlying toxicological mechanisms by nanoplastics
elicit effects are still too poorly understood to make a full assessment of the risks to
humans. Therefore, there is concern that nanoplastics may reach all organs and can
enter cells. Same nanomaterial have show toxic effect on human health, but more
studies on the toxicity are needed.

Keywords: pollution, fish, foodchain, health, detection.

Acknowledgments: This paper is a part of research project "Selected biological hazards to
the safety/quality of food of animal origin and the control measures from farm to consumer
(31034)" financed by the Ministry of Education, Science and Technological Development,
Republic of Serbia.
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AHTUBAKTEPHIJCKH E®EKAT HAHOEHKAIICYJIMPAHHUX
ETAPCKHUX Y/bA'Y MECY H ITPOHU3BOJUMA Ol MECA

Mapuja bomkosuh', Muuua I'numuh ', Jacaa Hophesuh ', Jenena hiupuh ',
Jenena Jawuh ', Mapuja Crapuesuh °, Muran XK. Bantuh '

' dakynTeT BeTepHHapCKe MENTUIMHE, YHUBEP3UTET y Beorpany, beorpan, Cpouja
’ Bojcxa Cpbuje, Cpéuja
*KopecnozeHTHi ayTop, e-mail: marijaboskovic116@gmail.com

Kparak cagpixaj

360r cBOje HyTPUTBHE BPEOHOCTH MECO U MPOU3BOAU O] Meca Cy BeXXaH JIe0 JbyICKe
ucxpaHe. Mmak, oBM NPOU3BOAU MNPEACTAB/bajy MEAUjyM IOrojaH 3a pacT U
pasMHOXaBake MAaTOr€HUX MHUKpOOpPraHvsamMa M MHKpOOpraHus3ama Ksapa.
KoH3yMupame 0BHX ITPOM3BOJIa MOXKE NPEJCTaB/baTH PU3MUK 10 34paBibe Jbyau 300r
yera ce y BUX N0Aajy PasiudMuTy aJuTHBH y Wby KOH3epBUpama. [locnensux roquHa
Ia du ce u3derio JoJaBawke CHUHTETCKUX CYNCTaHLM KOje MMajy LITeTHO AEjCTBO Ha
3gpasbe, y npexpambeHa MHOycTpHuja ce doKycHpa Ha ynoTtpedy NMPUPOAHUX
CyICTaHUM ca npesepsuuyhum edexrom. ETapcka yma Ccy cMelle WCHAap/bUBUX U
HEUCIap/bUBUX, YIJIABHOM JUNO(MUIHUX CYNCTAaHUU KOjU C€ CUHTETHUILY Yy
Ppa3UuMTUM OpraHvma Oupaka U usMmelyoctanux nocenyjy jake aHTUDaKTepHjke
Kkapaktepuctuke. C 063upoM Ha TO [1a je BehrWHa ODW/BHUX eKcTpakaTta de3denHa 3a
ynotpedy u kareropucaHa kao GRAS (Generally Recognized as Safe), wuxosa
IpUMeHa NOoCIefkuX JelleHrja npencrasmba Qokyc npexpamdene nungycrpuje. Kao
nocjenula MHTepakldje ca KOMIOHEHTaMa XpaHe Mpe CBera MNpPOTEeMHUMa U
JTUMAOUMA, €TapKC y/ba MOPajy [a ce AoAajy y BehuM KoHUEeHTpaldjama W Ha Taj
HayMH HEraTUBHO YTHULIATH Ha OpPraHOJeNTHYKe 0coDMHe ofgpeheHHx mpoussopa. Y
UW/BY TMpeBaswia)kewa OBOT MpodiieMa KOPUCTH Ce HaHOEHKAICcyJdauuja Kao
edukacHa U rekcuduIHa MeToja MyTeM Koje ce moBehaBa u3MyKa CTadUIHOCT
aKTHUBHE CyICTaHILe koja ce monaje y Mmeco. [IocToje pa3nuyuTe METOLe HaHOEHKAIICy-
Jlalyje eTapckuXx yba, a aHTUMUKPOOHA e()UKACHOCT TAKBUX HAHO-KAIICyJsla 3aBUCH Off
ocobrHa eTapcKor yJ/ba KoOje ce ymnoTpedsrbaBa, BEJMUYHWHE HAHOKAICYJIE H
KapaKTepUCTUKa came Dakrepuje. Y paslIWYUTHM HCTpakMBambMMa HaHOEHKAICY-
JIMpaHa eTapcka yyba WIN BUX0BE aKTUBHE CYIICTaHIIE Kao LITO Cy KAPBAaKPOJI, TAMOJI U
€yreHoJl MoKas3ajau Cy aHTUDakTepujcku edekaT Ha IUUPOK crekrap dakrepuja
nsmehyocranux mesodunHe aepodbHe dakrepuje, dakTepuje MIIEUHE KHUCEITHHE,
Enterobacteriaceae n Staphylococcus aureus y roehum dyprepuma, GepmMeHTHCAaHUM
kobacuuama ¥ dapeHuM KodaculiamMa NpOU3BeeHUX Off CBUBCKOT Meca.

KrpyuyHe peuH: OU/bHU €KCTPAKTH, HAHOEHKAICyslaluja, IPOU3BOIY Off Meca,
IPUPOLHY KOH3EPBAaHCH, aHTUDAKTepHjCKa aKTUBHOCT

3axBanauna: OBaj pan je UHAHCUpPAH O CTpaHe MUHHUCTapCTBA MPOCBETE, HAyke H
TEeXHOJIOLWIKOT pa3Bojay okBupy IIpojexta TP31034.
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ANTIBACTERIAL EFFECT OF NANOENCAPSULATED ESSENTIAL
OILS IN MEAT AND MEAT PRODUCTS
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Jelena Janji¢', Marija Starcevi¢’, Milan Z. Balti¢'
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*Corresponding author, e-mail: marijaboskovic116@gmail.com

Abstract

Meat and meat products due to their nutritional characteristics are important part
of human diet. However, these products are appropriate medium for growth of
different pathogenic and spoilage microorganisms. Since consumption of these
products can pose a health risk, numerous methods and additives are used for
preservation of meat and especially meat products. There is a particular interest in
natural preservatives in order to avoid the adverse effects of synthetic substances.
Essential oils are mixture of volatile and non-volatile, mainly lipophilic compounds
which are synthesized as secondary metabolites in different parts of the plants, and
among other properties exhibit strong antibacterial effect. Since the most plant's
extracts are Generally Recognized as Safe (GRAS), their application in food items
including meat and meat products gain great attention during past decades. Even
so, because of interaction with food compounds especially protein and fats,
essential oils should be added in higher concentrations to exhibit antimicrobial
effect, which can negatively affect organoleptic properties. To overcome this issue
nanoencapsulation is used as an effective and feasible approach, which increase
the physical stability of the active substances and increase the concentration of the
bioactive compounds in the meat. Different nanoencapsulation methods are used
for encapsulating of essential oils. Antimicrobial activity of the nanoencapsulated
essential oils depends on different factors including bacterial strain, essential oil
used and formulation and size of the nanocapsules. Different nanoencapsulated
essential oils or essential oils active compounds such as carvacrol, thymol and
eugenol showed effect against variety of bacteria including mesophilic aerobic
bacteria, LAB, Enterobacteriaceae, Staphylococcus aureus in beef burgers, fermented
sausage and cooked pork sausage.

Keys words: plant extracts, nanoencapsulation, meat products, natural
preservatives, antibacterial effect

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

94



23. TOOUIIE CABJETOBAE IOKTOPA BETEPUHAPCKE MEJULIMHE PETTIYBJIMKE CPIICKE (FOCHA Y XEPLIIETOBHWHA) - 2018
23rd Annual Counselling of Doctors of Veterinary Medicine of Republic of Srpska (Bosnia and Hercegovina) - 2018

ISPITIVANJE KVALITETA DAGNJI (MYTILUS GALLOPROVINCIALIS)
BIOMETRIJSKOM, NUTRITIVNOM I SENZORNOM ANALIZOM

Nevena Grkovi¢'*, Mirjana Dimitrijevivc”, Vlado Teodorovi¢', Nedeljko Karabasil',
Dragan Vasilev', Nikola Cobanovi¢', Branko Suvajdzi¢'

! Fakultet veterinarske medicine, Univerzitet u Beogradu, Republika Srbija
* Korespodentni autor, e-mail: nevena.ilic@vet.bg.ac.rs

Kratak sadrzaj

Skoljke, sveze ili obradene, imaju sve ve¢u ulogu u ishrani ljudi u celom svetu jer
predstavljaju vazan izvor hranljivih materija i njihova potros$nja raste tokom
proteklih decenija. Medu mnogobrojnim vrstama, dagnja (Mytilus galloprovincialis)
je veoma cenjena od strane potroS$aca, narocito zbog svojih organoleptickih
svojstava, zadrzanih i nakon toplotne obrade. Konzumacijom dagnji obezbeduju se
kvalitetni proteini, vitamini (A, B1, niacin, B2, C, D, E) i minerali, unosi se malo
masti i holesterola i veliki broj polinezasi¢enih masnih kiselina koje su bioloski
vazne ipovezane sa smanjenim rizikom od kardiovaskularnih bolesti.

Sadrzaj vode, proteina, lipida, glikogena kao i masno-kiselinski i amino-kiselinski
sastav umnogome doprinose organolepti¢kim i nutritivnim karakteristikama
dagnji, dok su biometrijska merenja : duzina, $irina i visina, kao i prinos mesa i
indeks stanja dagnje jedni od najvaznijih sa aspekta njihove trzisne vrednosti.
Poznato je da morska sredina, dostupnost hrane i reproduktivni ciklus dagnji
takode mogu uticati na njen ukupni kvalitet u smislu mikrobiolo$kih, nutritivnih,
tehnoloskih i senzornih karakteristika. Senzorna ocena dagnji radi se po principu
deskriptivne analize. U tu svrhu ocenjuje se miris, boja, teksturaiizgled svezih, kao
iukus kuvanih dagnji.

Cilj ovog rada je da se prikaZzu osnovne metode kojima se vr$e biometrijske,
nutritivne i senzorne analize koje se odnose na kvalitet dagnji dostupnih na trzistu.
Kljuc¢ne reci: dagnje, kvalitet, senzorna analiza, nutritivni sastav
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QUALITY EXAMINATION OF MUSSELS (MYTILUS
GALLOPROVINCIALIS)

Nevena Grkovi¢'*, Mirjana Dimitrijevivc”, Vlado Teodorovi¢', Nedeljko Karabasil',
Dragan Vasilev', Nikola Cobanovi¢', Branko Suvajdzi¢'

'Faculty of Veterinary Medicine, University of Belgrade, Serbia
* Corresponding author, e-mail: nevena.ilic@vet.bg.ac.rs

Abstract

Shellfish, fresh or processed, are increasingly important in the diet of people all
over the world, and their consumption increased over the past decades. Among
many species, mussel (Mytilus galloprovincialis) is highly appreciated by
consumers, especially due to its organoleptic properties retained even after heat
treatment.

Mussels contain high quality proteins, vitamins (A, B1, niacin, B2, C, D, E) and
minerals, low fat and cholesterol, and a high amount of polyunsaturated fatty acids
which are biologically important and associated with a reduced risk of
cardiovascular disease.

Among the various parameters of the quality of mussels, biometric measurements:
length, width and height, meat yield and condition index are the most important in
terms of their market value. Moisture, protein, lipids, glycogen, fatty acid and
amino acid composition contribute significantly to organoleptic and nutritional
characteristics of mussels.

It is well known that the marine environment, availability of food and the
reproductive cycle can also affect the overall quality of mussels in terms of
microbiological, nutritional, technological and sensory characteristics. Sensory
evaluation of mussels is done according to the principle of descriptive analysis. The
smell, color, texture and appearance of fresh and also the taste of cooked mussels
are evaluated. The aim of this paper is to present basic methods for biometric,
nutritional and sensory analyzes related to the quality of mussels available on the
market.

Key words: mussels, quality, sensory analysis, nutritive composition
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EFIKASNOST HACCP SISTEMA U KONTROLI MIKROBIOLOSKIH
OPASNOSTI U PROIZVODNIJI DIMLJENE PASTRMKE
(ONCORHYNCHUS MYKISS)

Snjezana Mandi¢', Danica Savanovi¢'*, Ana Velemir', Vladimir Marjanovi¢’

'Univerzitet u Banjoj Luci, Tehnoloski fakultet, 78000, Banja Luka, RS, BIH
’Ribnjak Janj d.o.o. 78000, Banja Luka, RS, BIH
* Korespodentni autor: Danica Savanovi¢, Univerzitet u Banjoj Luci, Tehnoloski fakultet, 78000,
Banja Luka, RS, BIH Tel.: +387 65 995 374; fax: +387 51 434 351;
E-mail: danica.savanovic@tf.unibl.org

Kratak sadrzaj

U radu je opisana primjena HACCP sistema u procesu proizvodnje hladno dimljene
pastrmke. Prac¢ena je proizvodnja hladno dimljenog fileta pastrmke (Oncorhynchus
mykiss) sa stanovista bezbjednosti proizvoda spremnih za konzumiranje. Proces
prerade je posmatran i obraden u skladu sa principima HACCP sistema. U
prikazanom modelu, identifikovane su tri kriticne kontrolne tacke (CCP) za
bioloske opasnosti, za koje su definisane kriticne granice, na¢in monitoringa,
korektivne mjere i nacin verifikacije. Tokom 12 mjeseci analizirana je
mikrobioloSka ispravnost 65 uzoraka svjeze pastrmke i 195 uzoraka gotovog
proizvoda, dimljene pastrmke. Rezultati mikrobioloskih ispitivanja svjeze i
dimljene pastrmke, tokom ispitivanog perioda, su bili u skladu sa propisanim
vrijednostima, $to potvrduje efikasnost primjene HACCP sistema u procesu
proizvodnje dimljene pastrmke.

Klju¢ne rijeci: HACCP sistem, dimljena pastrmka, kriti¢na kontrolna tacka
(CCP)
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THE EFFICIENCY OF THE HACCP SYSTEM IN THE CONTROL OF
MICROBIOLOGICAL HAZARDS IN THE PRODUCTION OF BREADED
TROUT (ONCORHYNCHUS MYKISS)

Snjezana Mandi¢', Danica Savanovi¢'*, Ana Velemir', Vladimir Marjanovi¢’

"University of Banja Luka, Faculty of Technology, 78000, Banja Luka, RS, BIH
’Fishpond Janj d.o.o. 78000, Banja Luka, RS, BIH
* Corresponding author: Danica Savanovi¢, Tel.: +387 65 995 374; fax: +387 51 434 351;
E-mail: danica.savanovic@tf.unibl.org

Abstract

The paper describes the application of the HACCP system in the production process
of cold smoked trout. The production of cold smoked trout fillets (Oncorhynchus
mykiss) was analyzed from the standpoint of the safety of ready-to-eat products.
The processing was observed and adapted in accordance with HACCP principles. In
the presented model, three critical control points (CCP) for biological hazards were
identified for which critical limits, monitoring, corrective measures and
verification methods were defined. During the 12 months, the microbiological
safety of 65 fresh trout samples and 195 samples of finished product, smoked trout
was analyzed. The results of microbiological analyzes of fresh and smoked trout,
during the examined period, were in accordance with the prescribed values, which
confirms the efficiency of the application of the HACCP system in

the production process of the smoked trout.

Key words: HACCP system, smoked trout, critical control point (CCP)
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IMPUCYCTBO SALMONELLA SPP. Y MECY JKUBHUHE

Benemup Kagupuh'*, Bopuiua Usanuh', Teomop Mapkosuh', HoBanuHa Mutposuh'

' Benemup Kagupuh, crienyjanucTta XurijeHe ¥ TEXHOIOTHje HAMUPHMIIA XKMB. OpHjeKa,
Bopua WBanuh, Bet. cnen., Teogop Mapkosuh, IBM, Mp. cuu. HoBanuzHa Mutposuh,
Berepunapcku 3aBog “Teomnad” 1.0.0., IBoposu, bujemuna
* KopecnogeHTHH ayTop, e-mail: doo.teolab@yahoo.com

Kparak cagpxaj

Canmonene cnanajy mehy BaxHUje MaToreHe, a MECO KUBUHE jellaH je Of TIaBHUX
¥3BOpa MHQeknuje norpoumayva. [IpaBUIHUKOM 0 MUKPOOHOIOUMIKUM KPUTEPH]Y-
mumMa 3a xpany ("Cnyxdenu rnacHuk Penybnuke Cpncke”, dpoj 109/12 wu
“Cry»06enu rmacauk buX”, 6poj 11/13 u 79/16) nponucaHa je netexuuja Salmonella
typhimurium u Salmonella enteritidis y CBjekeM MeCy KMBHHE KOje je CTaB/beHO Ha
TPKULITE 338 BpUjeMe poKa Tpajama. Llu/b 0BOI paja je fa ce MpUKaxy pe3ysiTaTd
nerexkuyje Salmonella enteritidis y pasnuuutum ysopuuma meca xusuHe y 2017.
TOAWHY, a KOjU IOTHUYy W3 PAa3IU4YUTUX Odjexkara U Mjecrta mpoussopme. Y 2017.
TOJIMHU YKYIIHO je mperiefaHo 35 y3opaka Meca »XUBMHe, of 4dera 12 y3opaka
CMP3HYTOT Me€cCa KMBUHE y TPYHOBUMAa U 23 y30pKa CBje)Xer Meca >KUBUHE Y
KOMaJguMa. Y30pLY CMP3HYTOT Meca )KUBHHE y TPYIIOBUMa Y30PKOBAHU Cy Of CTPaHe
TpaHUYHE BETEPUHApPCKE WHCIIEKIHje TOKOM PEJOBHUX BETEPUHAPCKO-3/IpaBCTBE-
HUX KOHTPOJIA, NOK Y30PpLH CBjeKer Meca XUBUHE y KOMaZiumMa TIOTUYy U3 odjexara
MaJIoNpoaaje ¥ yTOCTUTEIbCKUX 0djekaTa. On yKkyIHO nperiefanux 12 ysopaka meca
KMBMHE Y TpynoBUMa KoJ 6 y3opaka (50 %) je yrspheno npucyctso Salmonella
enteritidis. O93upom [1a ce cBakU y30pakK CacToju Of 5 jeAUHHULA, OTHOCHO 5 TPynoBa
)KUBHHE, NPEIeNaHo je YKynHo 60 Tpymnosa »KMBHHE, O[] 4era je xogn 14 tpyrosa
(23,33%) ytBpheno mnpucyctBo Salmonella enteritidis. Y30pke meca >XUBHUHE Y
koMmanuma yuHe: 10 y3opaka (43,48 %) KOju MOTHYY W3 jeTHOT MaJOIPOIajHOT
odjexTa Koju ce UCK/bYYMBO DaBHM IPOZAjOM CBjeKer Mmeca KUBUHE, 8 y3opaka (34,78
%) U3 yrocTutesbCkux objexara, 4 y3opka (17,39 %) u3 mecapa u 1 ysopka (4,35 %)
13 odjexTa Koju ce DaBM y3rojeMm Opojnepa. [Ipersemom mocTaBbeHUX 23 y3opaka
Meca )XUBUHe Y KoManuma Salmonella enteritidis je netextoBana kog 3 y3opka (13 %)
KOjY BOJe MOPHjeKIIo U3 jeoHor odjekTa Manonpojaaje. HaBeneHu pe3ynTaTy yKasyjy
Ha 3Ha4ajHy mpucycTHOCT Salmonella enteritidis y y3o0piiiMa Meca )KUBHUHE U yKa3yjy
Ha [TIOTEHWja/IHy ONIaCHOCT 3a JaBHO 3[paBJbe, Kao ¥ 3Hauaj KOHTUHYHUPAHOr CHUCTEMA
HaZ30pa Y 3eMJbH, KaK0 Y YHYTpalllkheM MPOMEeTY, Tako ¥ Ha 3Havaj BeTepHHAPCKO-
30PaBCTBEHE KOTPOJIEe YBO3HUX MOIIUIBKH.

Kibyune pujeun: Salmonella enteritidis, Meco )XUBHHE, KOHTPOJIA, TPOMET
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PRESENCE OF SALMONELLA SPP. IN POULTY MEAT

Velemir Kadiri¢'*, Bori$a Ivani¢’, Teodor Markovi¢’, Novalina Mitrovi¢*

'Velemir Kadiri¢, spec. in hygiene and food technology,
Veterinary laboratory“Teolab” d.o.o0., Dvorovi, Bijeljina
“Borisa Ivani¢, vet. spec., Veterinary laboratory“Teolab” d.o.o., Dvorovi, Bijeljina
*Teodor Markovi¢, DVM, Veterinary laboratory“Teolab” d.o.0., Dvorovi, Bijeljina
*Mr. sci. Novalina Mitrovi¢, Veterinary laboratory“Teolab” d.o.0., Dvorovi, Bijeljina

* Corresponding author, e-mail: doo. teolab@yahoo.com

Abstract

Salmonella are among the important pathogens and poultry is one of the main
courses of infection consumer. Rules of Microbiological criteria for foods (“Official
Gazzete of the Republic of Srpska“ N0.109/12 and “Official Gazzete of Bosnia and
Herzegovina“® No. 11/13 and 79/16) prescribes the detection Salmonella
typhimurium and Salmonella enteritidis in fresh poultry meat that has been placed
on market during shelf-life. The aim of this paperis to present detection Salmonella
enteritidis in poultry meatin 2017. from different facilities and production sites. In
2017. on a total of 35 samples of poultry meat, of which 12 samples of frozen
poultry meat carcasses and 23 fresh poultry meat in pieces. Samples of frozen
poultry meat carcasses have been sampled from the Border veterinary inspectors
during the regular animal healths controls , while poultry meat in pieces
originating from retail facilities and restaurants. Of the total of 12 samples of
frozen poultry meat carcasses 6 samples (50 %) is detected Salmonella
enteritidis.Given that each pattern consists of 5 units, actually 5 poultry meat
carcasses , viewed a total of 60 poultry meat carcasses , from which the carcasses of
14 (23,33%) was detected Salmonella enteritidis. Samples of poultry meat in pieces
consists of 10 samples (43,48 %) which originate from retail establishment which
sells only fresh poultry meat, 8 samples (34,78 %) from restaurants, 4 samples
(17,39 %) from butcher shops and 1 sample (4,35 %) out of facility which is
engaged in rearing of broilers. A review of subbmited samples of the 23 poultry
meat in pieces Salmonella enteritidis was detected in 3 samples (13 %) originating
from a single retail facilities .These results indicate a significant presence of
Salmonella enteritidis in poultry meat samples and indicate the potential risk for
public health as and the importance of continuosus surveillance system in the
country, both in domestic commerce as well as the importance of animal health
inspections of import shipments.

Key words: Salmonella enteritidis, poultry meat, controls, commerce
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CEH3OPHE KAPAKTEPHUCTHUKE H ITAPAMETPH BOJE
CPEMCKOTI KYJIEHA

Bpanko Cysajuuh'*, Henap [MapyHosuh’, Mupjana Jumutpujesuh’,
Hebhesmko Kapabacun', Hukona Yobanosuh', Hepena I'pkosuh’, Jparan Bacunes'

'KaTenpa 3a XUrdjeHy U TEXHOJIOTH]y HAMHPHHMIIA aHUMATHOT MopeKiIa, daKkynTeT BeTepuHapcKe
menuuuHe, YHuBepsureT y beorpany, bynesap ocinobohemwa 18, beorpan, Penydnuka Cpduja
’ UHCTUTYT 3a XWTHjeHy | TexHOIorujy meca, Kahanckor 13, Beorpan, Pemy6auka Cpouja
* KopecnoneHTHH ayTop, e-miowTa: brankos@vet.bg.ac.rs

Kparak cagpxaj

CpeMcku KyJieH je (pepMeHTHCaHa CyBa KobacHla Koja Ceé BEKOBUMa ITPOU3BOIH Y
ceockuM nomahuHcTBMMa Cpema mpema jeSUHCTBEHO] peuenTypu W TpajuLu-
OHAJIHOj TEXHOJIOTHjU. Y pafly Cy IpPUKa3aHU PE3yJITaTH CEH30PHE aHalU3e U
VHCTPYMEHTAJIHOT HCNHUTHBama ©Ooje cpemMckor KyneHa. IIpoceuyHa oueHa
cnospalmer usmiena usHocwia je 5,00£0,00 ysumajyhu y od3up ma je omorad
CPEMCKOTI KyJleHa OHWO CyB, YHCT U [0OpO Ipwierao y3 Hajes, 0e3 omrehema,
IUCKOJIOpauyja v MpyucycTea denux miecHu. [lonpeyHu mpecexk CpeMCKOT KyJieHa ce
cacTojao on rpydo YCUTHEHOT MUIIMNHOT U Y Mamb0j MEPU MAaCHOT TKUBA KOjU CY
dunu modpo moBe3aHW M paBHOMEPHO pacrnopeheHH y obauMKy MO3auka, ma je
IIPOCEYHA CEH30pHa OllEHAa 3a H3IVIE[ M cacTaB Ipecexka u3Hocuna 4,64+0,24.
Komaguhu MuiinhHOr TKMBa UMaJIA Cy CTAaDUIIHY LpBEHY 00jy, JOK je MAaCHO TKUBO
3agpxxano deny dojy. [Ipoceuna oueHa 3a 00jy U 0LpKUBOCT Hoje CpeMCKOT KyJieHa
ns”ocuna 4,7910,39. Mupuc cpeMmckor KyjaeHa OHO je mpujaTaH, ca U3PaXKEHOM
apoMOM IuMa U (pepMEHTHCAaHOT CBUIBCKOT Meca, JOK je YKyc 610 daro nuKaHTaH.
[TpoceuHa ceH30pHa OLieHa 38 MUPHUC U yKyC u3Hocuna je 4,93%+0,19. [Tpoussox je
MMao MOXKEJbHY TEKCTYPY U ONTUMAIHY COYHOCT TOKOM JKBaKamwa, Ma je MpocevyHa
OIleHa 3a TeKCTypy ¥ couHocT uHocuna 5,0010,00. Pe3ynTaTu ceH30pHe aHanu3e
NOKa3yjy Zla je UCHUTUBAHU CPEMCKU KyJeH NMPOU3BOJ BHUCOKOT KBalUTeTa.
[TapaMeTpu MHCTPYMEHTAHOT UCIIUTHBaka D0je CPeMCKOT KyJleHa NpenCcTaB/beHH
cy y CIE L*a*b* cuctemy. Ha ocHOBy M3MepeHUX MapamMeTapa M3padyHaTe Cy W
KapaKkTepucTuKe doje: HUjaHca Doje, 3acnheHoCT Doje, penaTUBHU OSHOC LIPBEHE U
XKyTe Doje U mHAeKkc DpaoH Doje. Ha mOBpLIMHU CPEMCKOT KyJieHa U3MEpPEHaA je
onTUMaaHa cBeTaoha Ooje (L*=27,25+0,43), kao U MawH YyIeo LpPBeHe
(a*=6,07£0,97) on xyte doje (b*=8,13%0,71). [Tpoceuna ceetrnoha Hoje Ha
MONPeYHOM IpeceKy Mpou3Boja usHocuna je 32,64+0,43, nox je yneo upseHe doje
(a*=18,24%1,38) duo Behu ox ynena xyre doje (b*=13,04%0,72). YrBpheHa HUjaHCca
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boje (H°=35,46+1,92) u penaTUBHU OFHOC LpBeHe W x)yTe doje (RI=1,4010,09)
yKas3yjy Ha Behy 3acTyI/beHOCT UpBEHUX HUjaHCH Doje Ha MpeceKy CPeMCKOT KyJIeHa,
ILITO je II0KeJbHA KApaKTePUCTHKA.

KipyuHe peun: CpeMCKH KyJieH, CyBa (pepMeHTHCaHa KodacHlla, CECH30pHa aHaIN3a,

HWHCTPYMEHTATHO Mepeme Doje

3axpanHuna: OBO HCTPa’KUBAE je IOPKaHO 0f] CTpaHe MUHUCTapCTBa IPOCBETE, HAYKe U
TEXHOJIOWKOT pa3Boja Penydnuxe Cpduje, [Tpojextu TP31032 u MU 46009.
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SENSORY PROPERTIES AND COLOR PARAMETERS OF
SREMSKI KULEN

Branko Suvajdzi¢'*, Nenad Parunovi¢’, Mirjana Dimitrijevi¢', Nedeljko
Karabasil', Nikola Cobanovi¢', Nevena Grkovi¢', Dragan Vasilev'

' Department of Food Hygiene and Technology, Faculty of Veterinary Medicine,
the University of Belgrade, Bulevar oslobodenja 18, Belgrade, Serbia
? Institute of Meat Hygiene and Technology, Kac¢anskog 13, Belgrade, Serbia
* Corresponding author, e-mail: brankos@vet.bg.ac.rs

Abstract

Sremski kulen is a dry fermented sausage which is traditionally manufactured in
Srem according to the traditional recipe and technology. Results of the sensory
analysis and instrumental color measurement of Sremski kulen are presented in
the present study. The average sensory score for the external appearance was
5.00£0.00, taking into account that the casing of Sremski kulen was dry, clean and
well attached to the stuffing, without damage, discoloration and the presence of
white molds. The cross cut of Sremski kulen consisted of roughly minced pork and
to a lesser extent firm back fat particles which were well-connected and evenly
distributed in a form of mosaic, so the average sensory score for the appearance and
composition of the cross cut was 4.64+0.24. The muscle tissue particles had a stable
red color, while the fat tissue retained white color. The average sensory score for
the color and color stability of Sremski kulen was 4.79%0.39. The odor of Sremski
kulen was pleasant, with a pronounced aroma of smoke and fermented pork, while
the taste was slightly piquant. The average sensory score for the odor and taste was
4.93%£0.19. The product had preferable texture and optimal juiciness during the
chewing, so the average sensory score for the texture and juiciness was 5.00+0.00.
Results of the sensory analysis indicate that Sremski kulen is a high quality
product. The instrumental color parameters were presented in the CIE L*a*b*
system. Based on the measured color parameters, color characteristics, such as
hue, color saturation, redness index and brown index, were calculated. The optimal
lightness (L*= 27.25+0.43) was measured on the surface of Sremski kulen, as well
as less redness (a*=6.07+0.97) than the yellowness (b*=8.110.71). The average
lightness at the product cross cut was 32.64%+0.43, while the redness
(a*=18.241+1.38) was greater than the yellowness (b*=13.04%0,72). The determined
hue (H°=35.46%£1.92) and redness index (RI=1.40%0.09) indicate a greater
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presence of red color shades on the cross cut of Sremski kulen, which is a desirable
characteristic.
Key words: Sremski kulen, dry fermented sausage, sensory analysis, instrumental

color measurement.
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BATUOAITMIA METOJA HCITUTUBAKA XPAHE U ITPOOEHA
MEPHE HECHUI'YPHOCTH - 3HAYAJ U ITPUHITHUITH

Cunsana Crajkouh '™, Hehemko Kapabacwn', Jparan Bacunes',
Mupjana lumutpujesuh’, Panocnasa Casuh Pagosanosuh', Bnago Teomoposuh'
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dakynTeT BeTepUHapCke MenouunHe, YHUBep3uTeT y beorpany, Cpbuja
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Kparak cagpxaj

Banupauuja MeToja je K/bydyaH M HEPONXOJaH €IEeMEHT 3a NMPHUMEHY MeToja
UCOUTHBaka y Jaboparopuju W NpelcTaB/ba Mpolec BepuduUkanuje pa cy
cnenudUIUpaHd 3aXTeBU afleKBaTHU 3a npensuheHo kopuirhemwme. PesynraTu
CIIpPOBElEHEe Ba/lHJallMje MEeToJa MOIYy Ce KOPUCTHUTH 3a MpPOLEHY KBAIUTETa,
NOy30aHOCTH U TAaYHOCTH aHaJMTUUKUX pe3y/TaTa; TO je CacTaBHU €0 Jodpe
aHamuTHYKe mpakce. Jlaboparopwja Mopa na Banupayje HeCTaHIApOHE METOLE,
METOZle pa3BHjeHe y 1adopaTOpHjU U CTaHOApOHE METOJe KOje Ce KOPUCTe U3BaH
BUXO0BOT IpefiBUl)eHOr peamMeTa U Noapydja NpUMeHe, WK ¢y Mogu(UKOBaHe Ha
HEKH OPYTY HayuH. YK/byuyMBame ofpeheHHXx napamerapa Bajaufaluje 3aBUCH Of
NpUMeHe MeTofe, BPCTe y3opaka, uba MeTofe U AoMahux nium mehyHapomHux
CMepHHULa WK nponuca. Behuna ananutuyapa je cBecHa 3Hayaja Baaujalyje, alnu
Koje mapameTpe OM Tpedano yK/bYUHTH Yy HPOTOKOJ BaluJaLHje MpencTaBsba
Hepoymully. IlocTynmak axkpegurtandje M KOHTpOJIa KBajMTeTa HaIylallaBajy
HEONXOJHOCT OAroeapajyhux Merona 3a NpPOLEHY HECUTYPHOCTH Mepema.
[IpenosHara je BaXKHOCT [IPOLIEHE MEPHE HECUTYPHOCTH U CI€[JbUBOCTH KaKo Ou ce
OCHUTypasia MOYy34aHOCT aHAIUTHUYKUX HUCNHUTHBawa. Kaza ce BpenHyje MepHa
HECUTYPHOCT, CBH JONPHUHOCH KOjU Cy 3HA4yajHH, MOpajy na ce y3My y 003Hp,
KopuirhewemM ofroBapajyhux meroma aHamuse. CTora je HeOMXOTHO Jla TIOCTOjU
npouenypa Koja ce MOXe JIakO MMIUIEMEHTHpPATH, KOja je pasyMsbhBa M OILITE
npuxBaheHa 3a KapaKTepu3alWjy KBaJIUTeTa pe3ysiTara Mepewa, OTHOCHO 3a
OLIEBHUBAkE U U3paKaBalke HEHE HECUTYPHOCTH. LIusp OBOT paza je Ja ce HarlacH
Ba)KHOCT BaJMallMje MeTo/la UCIIUTHBaka U MPOLleHe MePHEe HECUTYPHOCTH U [ia ce
OIHIIY HEOIIXO[JHU €JIEMEHTH KOjH Cy ONIITe NpuxBaheHH y NOCTyNKy Banupauyje v
NpoLeHe MepHEe HECUTYPHOCTH.

KipyuHe peuH: napaMeTpu Baauzalyje, MepHa HECUTYPHOCT, METOJle UCTIUTHBAA,
XpaHa

3axBanHuna: OBaj papg je mofpkaH o cTpaHe MHUHMCTApCTBa 3a IPOCBETY, HAayKy |
TexHoJoWKH pa3Boj Pernydnuke Cpouje, [Ipojexar: ,Pa3Boj u cTanpapiusanyja Mosexy-
JTAPHUX U UMYHCKUX METOJIa Y ANjarHOCTULM DaKkTepHjCcKkuX 300H03a" (TP31088).
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VALIDATION OF FOOD ANALYTICAL METHODS AND
MEASUREMENT UNCERTAINTY — SINGFICANCE AND PRINCIPLES

Silvana Stajkovi¢'™*, Nedeljko Karabasil', Dragan Vasilev',
Mirjana Dimitrijevi¢', Radoslava Savi¢ Radovanovi¢', Vlado Teodorovic'

' Department of Food Hygiene and Technology, Faculty of Veterinary Medicine,
University of Belgrade, Serbia
* Corresponding author, e-mai: silvana@vet.bg.ac.rs

Abstract

Method validation is an essential and necessary element in the implementation of
any laboratory analytical method and reprezent a process of verification where the
specified requirements are adequate for an intended use. Results from method
validation can be used to judge the quality, reliability and consistency of analytical
results; it is an integral part of any good analytical practice. The laboratory shall
validate non-standard methods, laboratory-developed methods and standard
methods used outside their intended scope or otherwise modified. The inclusion of
particular validation parameters in a validation protocol depends on the
application, the test samples, the goal of the method, and domestic or international
guidelines or regulations, as applicable. Most analysts are aware of its importance,
but what parameters needs to be included in validation protocol is not always clear.
The implementation of accreditation and quality control procedures emphasizes
the necessity of suitable methods for estimating the measurement uncertainty.
It is well recognized the importance of measurement uncertainty and traceability
to ensure the reliability of analytical assays. When evaluating measurement
uncertainty, all contributions that are of significance, shall be taken into account
using appropriate methods of analysis. It is therefore necessary that there be a
readily implemented, easily understood, and generally accepted procedure for
characterizing the quality of a result of a measurement, that is, for evaluating and
expressing its

uncertainty. The goal of this paper is to emphasize the importance of validation of
analytical methods and estimating the measurement uncertainty and to describe
set of elements that are generally accepted as critical for an analytical method
validation and for estimating the measurement uncertainty.

Key words: validation, measurement uncertainty, analytical methods, food

Acknowledgements: This paper supported by the Ministry of Education, Science and
Technological development, Republic of Serbia, Project “Development and standardization
of molecular and immune methods in the diagnosis of bacterial zoonosis ” (No. TR31088).
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ITPEIJIED KBAJIMTETA CHPOBOI' MJIEKA Y ITEPHOOY
2015-2017 ITOOVUHE HA KOHBEHIITUOHAJTHUM ®APMAMA HA
TEPUTOPHIHN PEITYBJ/IMKE CPIICKE

Anexcangpa babuh'*, Bumana INehanan', Xemko Crnamojesuh’,
llparana Pyjesuh', Cama Jloppuh'

! Mp Anexcanapa baduh, Pykosonunan JladopaTopHje 3a KOHTPOTY CHPOBOT MIIHj€Ka;
1p bumana Ilehanan, Pyxosopunan JlabopaTtopuje 3a XeMHjCKka UCIIUTHBaba U PE3y/ye;
1p XKemko Crnagojesuh, pupexrop; IparaHa PyjeBuh JUNIOMUpaHU HHXUBED
THI0JONIPUBPENE CTPYYHU CapPalHUK;
mp Cawa JIospuh cTpyunu capanHuk; JY Berepunapcku HHCTUTYT Penydnuxe Cprcke
»Jdp Baco bytosan”, bawa Jlyka, Penybnuka Cprcka
* KopecnionentHu aytop: Anekcanapa baduh, e-mail: aleksandra.babic@virs-vb.com

Kparak cagpxaj

Llum oBora paja je duo Ja ce YTBpAE Bapujalldje OCHOBHOT XEMUjCKOT CacTaBa
CHUPOBOT MJIEKA, T€ EBEHTYaTHE Pa3/IMKe Yy IOKa3aTe/bUMa XUTHjEHCKE UCITPaBHOCTH
Y TIOKa3aTes/bMa 30paB/ba BUMEHA MY3HUX I'piia, Ha MET KOHBEHMOHATHUX (papMu
Ha Teputopuju Penybnuke Cprcke. OCHOBHM XEMHjCKU CacTaB CUPOBOT MieKa (
CHPOBU TPOTEHMHM, MJIEUHA MAacCT, CAapXKaj JIaKTO3e, CyBa marepuja 0e3 MacTh)
npahenu cy ce3oHckH y nepuogy of 2015- 2017 rogune. Y 0BOM IEPUOLY UCITUTAHO
je 380 xomepuujasHUX y30paka, METOlaMa MPOTOYHEe UTUTOMETpHje ( 3a yKyIaH dpoj
bakrepuja u dpoj comarckux henwja) u IR cnexrpodoTomerpuje ( 3a XEMHUjCKH
cactaB Mieka). McnuTaHu mapaMeTpH Mokasyjy ogpeheHe ce3oHCKe BapHjauuje y
XEMHjCKOM cacTaBy MileKa, Y Hajsehoj MepH y ci1ydajy MiIedHe MacTy U IPOTerHa.
MebhyTtum, 063upoM 1a ce pagu 0 BEMUKUM (papMaMa My3HHX Ipia, Koje Cy o[
CTaJIHMM 3[paBCTBEHUM HA/I30pOM, Te [a je nocseheHa naxkma UCXPaHH KUBOTHHA
OBE BapHjalMje HUCY CTATUCTUYKU 3HauajHe. YTBpHEHO CTame MoKasaTesb je Aa
MOCTOjU afjeKBaTHA MCXpaHa MY3HHUX )KUBOTHHA CXOZHO HUXOBUM IMOTpedama, Te
Opura o 3ApaB/by UCTHX IUTO Ce orjiefa y NOOpUM MapaMeTpuma XWUIMjeHCKOT U
30PaBCTBEHOT cTaTyca apMHu.

KibyuyHe pHjedH: CUPOBO MJIEKO, XEMUjCKH CAaCTaB, UCXpaHa
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OVERVIEW OF QUALITY OF RAW MILK IN THE PERIOD
2015-2017 ON CONVENTIONAL FARMS IN THE
REPUBLIC OF SRPSKA

Aleksandra Babi¢™, Biljana Pec¢anac’, Zeljko Sladojevi¢',
Dragana Rujevi¢', Sasa Lovri¢'

! Mr Aleksandra Babi¢: Head of the Laboratory for Control of Raw Milk;

Dr. Biljana Pe¢anac Head of the Laboratory for Chemical Tests and Residues;
Dr. Zeljko Sladojevi¢, Director; Dragana Rujevic is a graduate agricultural engineer;
mr Sasa Lovri¢, expert associate; PI Veterinary Institute of the
Republic of Srpska "Dr. Vaso Butozan";

* Corresponding author: Aleksandra Babi¢, e-mail: aleksandra.babic@virs-vb.com

Abstract

The aim of this study was to determine the variations of the basic chemical
composition of raw milk, and possible differences in the indicators of hygiene and
health indicators udders of milking cows, on five conventional farms in the
Republic of Srpska. Basic chemical composition (crude protein, milk fat, lactose
content, dry matter fat free) was followed in a seasonal period during 2015 to 2017.
During this period, 380 were tested on commercially available samples, flow
cytometric methods (for total bacteria count and somatic cell counts) and infrared
spectrophotometry (for the chemical composition of the milk). All parameters
tested exhibit certain seasonal variations in the chemical composition of the milk,
to the greatest extent in the case of milk fat and protein. However, since this is the
big farms of dairy cows, which are under constant medical supervision, and that the
attention given to the animal feeding these variations were not statistically
significant. Established situation indicates that there is adequate nutrition of dairy
animals according to their needs, and health care the same as reflected in the
parameters of good hygiene and health status of the farm.

Key words: raw milk, chemical composition, nutrition
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KBAJIUTET CEMBEPCKOT ITPIIIYTA H IbET'OBA YJIOTA'Y
3JPABOJ HCXPAHH

Ilparo Heguh', Bojan T'onuh', Bubana Iehanan’,
Cnobogan Jlojunnosuh’, Jparan Kacaruh'

' Ip Ilparo H. Heauh, penosuu npodecop, ap bojan T'onuh, Ber.crew, ap bumana [ehanar,
ap Cnobognan JojurHosuh, ap Iparan Kacaruh, JaBHa yctaHoBa BerepuHapcku HHCTUTYT
Penybnuxe Cpncke "[Ip Baco Byro3an” bama Jlyka, Penydnuka Cpricka/buX
* KopecnogeHtHu ayTop, e-mail: drago.nedic@virs-vb.com

Kparaxk cagpixaj

CyueHd ITUMJ/bEHUM MPIUYT je TPaAULMOHAJIHU MPOU3BOJ HALIET Kpaja W LiHjesor
menuTepaHa. To je 0OTMKOBaHU, COJbEHU, AUMJbEHU U CYLIIEHU CBUBCKH OYT, KOjU Ce
Ha TP’KULITY Halasy MOJ BUILE CTOTHHA Pa3/IMYUTUX UMEHA Kao ILITO Cy: ceMOepCKkH
NPIIYT, BETYLUIKA MPUIYT, ZATMATUHCKH MPINYT, MAaHCKA ITyHKA, MPaLIka IIyHKa |
npyru. Beoma je momynapaH Ko MOTpollaya U MMa BEJIMKH €KOHOMCKH 3Hauaj 3a
MECHY MHAYCTpHjy. Mako moCToju jaka HaBHKa U yra Tpaguuuja y KOH3yMHUpamwy
OBHMX TPOM3BOJA, UMNAK Ce y TOC/Ieihe BpHUjeMe CBe BHIIE TOKasyje WHTepec 3a
acnekTe KOju ce OFBHOCe Ha 3gpasbe. [loTeHUWjanmHa ysaora npuyTa y KOHTEKCTY
3[[paBe HMCXpaHe HUje MOTHYHO pasjallitheHa, HAPOUUTO aKo Ce y3Me y 003up na
MOPHUjeKJI0 U HAUMH ITPOU3BOJHE MOTY CTBOPUTH Pasuke Y HeroBoM cactaBy. Llumb
OBOT UCIIUTHBama OHO je 1a Cce yTBPIU XUTHjeHCKa UCITPABHOCT, XEMHU)jCKH CacTaB Ha
nojeJuHe MapamMeTpe U OpraHojenTHYKe OCOOMHe ceMOepcKkor mpuryTa, Kao H
HEroBa yjoray 3/IpaBoj HCXpaHHU.

Y nabopartopuju je MCIHUTAHO AecCeT y3opaka cembepckor mpuryTta. Cpenma
BpHjeqHOCT npoTerHa je 38,6%, mactu 10,2%, Bogme 39,23%, conu 8,31%, konareHa
0,75%, uurpura 7,4 mg/kg, npuponuux gocdara 6,15 g/kg, apH BpujenHoctn 5,5. Y
CEH30PHOj aHaJIW3W MPOU3BOAU Cy OljeHBaHU oljeHOM 6-10, a modujeHu Cy
cnegehu pesynrartu: criosbalisM usrien 8,3; usrnen npecjexa 9,4; mupuc 10; doja
9,7; ykyc 9,7. MukpoduonomKa aHaav3a je MoKasaja OJCYyCTBO MaTOT€HUX
DakTepuja: eHTepodakTepHje, Koarynasa MO3UTHBHE CTAa(QUIOKOKe, JUCTepHja
MOHOLIMUTOTEHeC, caliMoHene, cyaduropenykyjyhe anaepodHe daxrepuje, a ocam
y3opaka je umasno nosehan 6poj kBacaua v mujecHu (110-1400 cfu/g).

3ax/pydax je ma Cy aHaJIM3WPaHM Y30PIIH 0OPOT KBIUTETA, aJTH 1la UMa ofipeheHnx
OJICTYyTIaka U /A je HEONXOJHO Jia Ce MPEeNIoKU CTpaTeryja 3a yjeqHayaBawe WU
CTaH[IApAMU30Balke KBAJUTeTa CeMOepCcKor TmpuiyTa, TMOOO/bIIake HEroBor
HYTPUTHUBHOI CaCTaBa, MOAW3alke HUBOA MOBjepema KoJ MoTpollada 3a gomahwu
MTPOU3BOJ Y Pa3Boj foMahe HHOYCTPHUjCKe MPOU3BOAE.

KibyuHe pujeun: cemOepcku npuyT, IWyHKa, 3[paBa UCXpaHa, 0e30jeIHOCT XpaHe
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QUALITY OF SEMBERIJA PROSCIUTTO AND ITS ROLE
IN HEALTHY DIET

Drago Nedi¢™, Bojan Goli¢', Biljana Pecanac', Slobodan Doj¢inovic',
Dragan Kasagi¢'

" Dr. Drago N. Nedi¢, Full professor, Dr. Bojan Goli¢, Dr. Biljana Pe¢anac, Dr. Slobodan Doj¢inovi¢,
Dr. Dragan Kasagi¢, PI Veterinary Institute “Dr. Vaso Butozan” Banja Luka, Republika Srpska/BiH
* Corresponding author, e-mail: Drago N. Nedi¢, e-mail: drago.nedic@virs-vb.com

Abstract

Dried smoked prosciutto is a traditional product of our region and the whole
Mediterranean. It is shaped, salted, smoked and dried pork ham, which is found on
the market under hundreds of different names such as Semberija prosciutto,
Njeguski prosciutto, Dalmatian prosciutto, Spanish prosciutto, Prague prosciutto
and others. It is very popular among consumers and is of great economic
importance to the meat industry. Although there is a strong habit and a long
tradition in the consumption of these products, however, there has been an
increasing interest in aspects related to health in recent years. The potential role of
prosciutto in the context of healthy eating is not fully clarified, especially if one
takes into account that the origin and method of production can create differences
inits composition. The aim of this study was to determine the hygienic correctness,
the chemical composition of the individual parameters and the organoleptic
characteristics of the Semberija prosciutto, aswell asits role in healthy nutrition.
Ten samples of Semberija prosciutto were examined in the laboratory. The average
value of protein is 38.6%, fats 10.2%, water 39.23%, salt 8.31%, collagen 0.75%,
nitrite 7.4 mg / kg, natural phosphate 6.15 g / kg, and a pH of 5.5. In the sensory
analysis, the products were evaluated with a score of 6-10, and the following results
were obtained: exterior appearance 8.3; sectional view 9.4; smell 10; color 9.7; taste
9.7. Microbiological analysis showed the absence of pathogenic bacteria:
enterobacteria, positive staphylococci, listeria monocytogenes, salmonella,
sulphide-reactive anaerobic bacteria, and eight samples had an increased number
of yeastsand molds (110-1400 cfu/g).

The conclusion is that samples of good quality have been analyzed, but that there
are certain deviations and that it is necessary to propose a strategy for equalization
or standardization of the quality of Semberija prosciutto, improvement of its
nutritive composition, raising the level of consumer confidence for the domestic
product and the development of domestic industrial production.

Key words: Semberija prosciutto, ham, healthy nutrition, food safety
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YIIOPEOHO UCITHTHUBAILE ObUMA H TPEHIA ITPOHU3BOJILE
MJIEKA'Y CPBHJH H PEITYB/IMIIH CPIICKOJ

Nlejan TMepuh', Cuexana Bynajuh', Jacnahophesuh', Tujana Jlenuna',
Pagmuina Mapkosuh', Munenko [llapuh’, Munan XK. Bantuh'

'dakynTeT BeTepHHAPCKe MefuuMHe, YHuBepsutet y beorpamy, Beorpan, Cpbuja
‘TloponpuBpennu daxyateT, YHuBepsuTeT y Bamoj Jlyuu, Bama JIyka, Penmybauka Cpricka
*KopecnoneHTHH ayTop, e-mail: dejanperic235@yahoo.com

Kparak cagpikaj

Mieko je HaMHUpHHIIA KOja CaAPXKU XPAHJbUBE CACTOjKe MOTpedHe 3a pacT ¥ pas3Boj U
npefcTaB/ba W3BOP JIMMKIA, NPOTEMHA, aMUHOKHUCEIWHA, BUTAMUHA U MHUHepaa.
Cagpxu MMyHOI/IOOy/nHHE, XOpMOHe, (akTope pacTa, LUTOKHWHE, HYKJIEeOTHAe,
noJiMaMuHe, eH3uMme U DuoakThBHe menrtuje. Capprkaj OIeHHCKe KHUCEIHHE,
KOHYTOBaHEe TMHOJeNHCKe KMCeMHe, OMera-3 MacHe KACeJIMHe U MaCHUX KUCeTMHA
KpaTKUX M CpelmbUX JlaHalla MOXKEe IPOMOBUCATH NMO3UTHBHE edeKkTe MieKa Ha
3gpassbe. Llnb 0BOT paja OMO cakyIybame, aHalu3a U MHTeplipeTannja nogaraxka o
KOJIMYMHU TTPOU3BOJIKE KPAaBJber, OBUHMjer U Ko3Wjer mieka Ha nonapyyjy Cpduje u
Penybnuke Cprcke y nepuogy 2011-2017 ronune. Iloganu cy mpeys3eTy U3 apxyuBa
Penybnnukor 3aBoga 3a cratuctuky Penybnuke CpOuje m Penydnuukor 3aBoza 3a
cratuctuky Penybnuke Cprcke. HakoH Tora mopauu cy CTaTUCTUYKH oOpabeHwu.
[TpoceuHa roauviIka MPOU3BOAKA Kpassber mieka y Cpduju y nepuony 2011-2017
buna je 1483,00+22,96 (96,99%), oBumjer 15,86+3,53 (1,03%) u kosujer
35,43+4,79 (2,31%) MunuoHa nuTapa. Y UCTOM MEpUOLly NMPOCEeYHa MPOU3BOIHA
Kpasper mieka y Penybmunu Cprickoj duna je 321,89£12,99 (97,91%), oBuunjer
4,5310,78 (1,38%) u xo3ujer 2,33+0,18 (0,71%) munuoHa nuTapa. JInuuja TpeHaa
Koja ce noduja kao pe3yaTaT CTaTUCTHYKe oDdpaje mojaraka O KOJIHWUYWHH
IIPOU3BENEHOI KPaBJber, OBUMjEr U Ko3Hjer mueka y nepuony 2011-2017 ropune
[I0Ka3yje KOHTHMHYHpaH pacT Npou3Boname mieka y Cpduju v KOHTHHyHpaH map
npoussoamwe mieka y Penydnnuu Cpnckoj. Maxo dpoj My3HHX KpaBa, oBalia ¥ Ko3a
Ha nogpyyjy Cpduje onazna, mMpou3BogHka MileKa pacTte 300r TeHIeHUUje hapMepa Ka
IIPUMEHU CaBpeMEHE TEXHOJIOTHje Y UCXPaHU U Y3I0ojy »KUBOTHHA, YMMe ce moBehasa
MJIEYHOCT Ipria. Pa3nor cMamema KOJIMUKMHE NMPOU3BenNeHor Mieka y Pemydnunum
Cprickoj Tpeda TpaXXUTH Y UMBEHHULIU [1a je CBe MambU Opoj BeTMKUX (PapMHU Ca MPEKO
100 My3HHX Ipjia, a NMPOU3BOLHA Ce KOHUEHTPUILE HAa MaauM CTOYAPCKUM
ra3quHCTBUMA. [locnenuia oBakBe MpaKkce MOXKe OUTH CMambeHa MIEYHOCT My3HUX
rpia, ry0/meme KOHTHHYWTETa Yy NPOU3BOAKMM, ald WU H30CTaHak mNosehama
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MPOM3BOAHUX KamauuTeTa. 3a pypanHo noapydje Cpduje m Pemybnuxe Cprcke
IIPOM3BOMKA KpaB/bel, OBUMJjEr M KO3Hjer MJIEKA NpeNCTaB/ba 3HA4YajHy pa3BOjHY
LIAHCY, 2Ty Y TPoLlecy eBPOTCKUX MHTerpalyja foaas3u 1o naja dpoja Mawux papmu
MJIEYHHUX I'pJia K0 U MawmUX MjeKapa U O4YeKyje Ce YKpyIibaBawe MPOU3BOSHUX
KanaluTeTa y OBOM CEKTOPY IUTO MOKa3yjy UCKYCTBa 3eMaba y OKpyxemwy. OBakas
TpeH[ je 3acTyIubeH y CpOuju M cpa3sMEPHO TOME BUIU CE TOPACT MPOU3BOIHE MITEKA
y IPOTEKJIOM NTEPUOY .

KibyuHe peun: mieko, npoussogma, Cpduja, Penydnuka Cprcka

3axBanHuna: OBaj pan je duHaHCUpaH Of CTpaHe MMHMCTapCTBa IPOCBETE, HAayke U
TEXHOJIOLIKOT pa3Bojay okBupy IIpojexta TP31034.
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COMPARATIVE TESTING OF VOLUME AND CURRENCY OF MILK
PRODUCTION IN SERBIA AND REPUBLIC OF SRPSKA

Dejan Peri¢™, Snezana Bulaji¢', Jasna Djordjevi¢', Tijana Ledina’,
Radmila Markovi¢', Milenko Sari¢’, Milan Z. Balti¢'

'Faculty of Veterinary Medicine, University of Belgrade, Belgrade, Serbia
*Faculty of Agroculture, University of Banja Luka, Banja Luka, Republic of Srpska
*Corresponding author, e-mail: dejanperic235@yahoo.com

Abstract

Milk contains nutrients needed for the growth and development and is the rich
source of lipids, proteins, amino acids, vitamins and minerals. Milk also contains
immunoglobulins, hormones, growth factors, cytokines, nucleotides, polyamines,
enzymes and bioactive peptides. Oleic acid, conjugated linoleic acid, omega-3 fatty
acids and short and medium chain fatty acids from milk can promote
thepositivehealth effects. The aim of this study was to gather, analyze and interpret
the data regarding the cow, sheep and goat milk production in Serbia and
Republika Srpska in the period 2011-2017. The data were collected from the
archives of the Statistical Office of the Republic of Serbia and Institute of Statistics
of the Republic of Srpska.The average annual production of cow milk in Serbia in
the period 2011-2017 was 1483,00 * 22,96 (96,99%) million liters, of sheep milk
15,86 £ 3,53 (1,03%) million liters and of goat milk 35,43 + 4,79 (2,31%) million
liters. In the same period, average production of cow milk in RepublikaSrpska was
321,89 = 12,99 (97,91%)million liters, of sheep milk was 4,53 = 0,78 (1,38%)
million liters and of goat milk was 2,33 = 0,18 (0,71%) million liters. The trend line
of the quantity of cow, sheep and goat milk produced in the period 2011-2017
shows the continuous increase in milk production in Serbia and the continuous
decline in milk production in Republic of Srpska. Although the number of dairy
cows, sheep and goats in Serbia is decreasing, milk production is growing due to the
farmers' tendency to apply modern technologies in feeding and breeding animals.
The reason for the milk production decrease in the Republic of Srpska is the fact
that the number of large farms with more than 100 dairy animals is reduced, and
the production is concentrated around small dairy farms. The consequences of
such practice may be reduced quantity of the milk, loss of continuity in production
and the stagnation of production capacity. The production of cow, sheep and goat
milk may present opportunity for the development of rural areas in Serbia and the
Republic of Srpska.However, along the process of European integration there is a
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decline in the number of smaller dairy farms and small dairies, and the production
capacities in this sector are expected to grow. This trend is represented in Serbia
and in proportion to this, the increase in milk production in the past period is seen.
Key words: milk, production, Serbia, Republic of Srpska

Acknowledgments: This paper was supported by Ministry of Education, Science and
Technological development, Republic of Serbia, through the funding of Project No 31034
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POLICIKLICNI AROMATICNI UGLJOVODONICI U MEDU
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Kratak sardzaj
Med je specifi¢na vrsta hrane pored nutritivnih svojstava Cesto se koristi kao hrana
sa medicinskim efektima. Med ima antimikrobna svojstva i veoma je korisan za
obi¢nu prehladu i za oporavak ljudi. Javnost ima misljenje da je med prirodna
zdrava hrana. Ali neke mikrobiolo$ke i hemijske opasnosti su povezane sa medom.
Najvaznije mikrobioloske opasnosti su Clostridium botulinum i infekcije kod beba
mladih od godinu dana.
Sadrzaj policiklicnih aromati¢nih ugljovodonika (PAH) nije regulisan za
konodavstvom i nema ML (Maksimalne granice) i samim tim sadrzaj PAH-ova u
medu nije uvr$¢en u redovan monitoring meda. Prilikom naSe studije ispitali smo
60 uzoraka meda pri ¢emu smo u 24 uzorka utvrdili koncentraciju PAH4 vecu od
10 pg kg' . PAH4 predstavlja sumu benzo [a] pirena (BaP), benzo [a] antracen
(BaA), benzo [b] fluoranten (BbF)ikrisen (CHR),(EC, 2002). Hemijska opasnost se
ne pojavljuje cesto u medu, ali ipak je prisutna u ovoj vrsti hranljive i bioloski
vredne hrane. Cilj ovog rada je da pokazemo naSe iskustvo sa hemijskim
opasnostima u medu kao i da ukazemo na neophodnost monitorninga meda na
prisustvo PAH-ova.

Kljuénereci: med, PAH, rizik po zdravlje
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POLYCICIC AROMATIC CARPETS IN HONEY

Brankica Kartalovi¢!*, Jelena Petrovic¢?, Zeljko Mihaljev?, Sandra Jaksi¢?,
Nenad Popov!, Jelena Babi¢?, Suzana Vidakov!

Scientific Institute of Veterinary medicin “Novi Sad”, Rumenacki put 20, Novi Sad, Serbia
*Corresponding author, e-mail: brankica@niv.ns.ac.rs

Abstract
Honey is specific type of food beside nutritional properties it is often used as food
with medical effects. Honey has antimicrobial properties and it is very beneficial
for common cold and in recovery of ill people. Public has opinion that honey is
natural healthy food. But some microbiological and chemical hazards are related
with honey. Here is necessary to mention the honey adulteration is not rear. The
most important microbiological hazards is Clostridium botulinum and infections in
babies younger than one year.
Content of PAHs is not regulated by legislative and there is no ML (Maximum
limits) and because of that PAH determination in honey is not include in regular
food monitoring.
We examined 60 samples of honey for presence of PAH residues. Although we have
found that 24 samples had PAH4 concentration higer then 10 ng kg'. PAH4
including sum of four PAHs: benzo [a] piren (BaP), benzo [a] antracen (BaA), benzo
[b] fluoranten (BbF) i crisen (CHR), (EC, 2002). Chemical hazard do not appear
often in honey, but yet they are still present in this type of nutritionally and
biologically valuable food. The aim of this paper is to show our experience with
chemical hazards in honey and show the necessity of monitoring honey for the
presence of PAHs.

Keywords: honey, PAH, health risk
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MHUKPOBHOJ/IOIIKHW KPUTEPHJYMHU Y ITPOU3BOIHH
ITACTEPH30BAHOI' MITUJEKA

Bojau 'onuh'*, Munujana Tonuh', Tawa Wnuh'

! IIp Bojau Tonuh cnew. ma Munujana Tonuh Qum. MHX. TEXHOJIOTH]e, AP BET.,
Tamwa Wnuh cneu. op Bet., JaBHa ycTaHoBa BereprHapcku HHCTUTYT Penydinuke Cpricke
»Jp Baco Bbyro3an“ bama Jlyka, bpanka Paguuesunha 18
* Kopecrogentuu aytop: JIp Bojan l'onuh, e-mail: bojan.golic@virs-vb.com

Kparak cagpxaj

Kputepujym xurvjeHe mnpoueca je MHUKPOOUOJIOIIKKA KpPUTEPHjyM KOjU ce
NpUMjEBYyje Ha NpoLec MPOU3BOAKE WU INpepane XpaHe MU yKasyje Ha HMpPaBHIHO
(yHKUMOHHCAame IPOU3BOAHOr MpOLEeca Tako IUTO MpeAcTaB/ba BPHjeSHOCT
KOHTaMHUHalKje U3HaJ Koje ce nMpeny3uMajy KOpeKTUBHE Mjepe Kako Ou ce opxana
xuryjesa npoueca. [lactepr3oBaHO MIIMjEKO je MPOM3BOJL NOOHjeH TEPMHUYKOM
odpaioM CUPOBOT MiUjeka Ha Temneparypy 63°Cy Tpajamy of 30 munyTa wiu 72°C
y Tpajawy on 15 cekyHau. IlacTepusauuja UMa ABa LWk, NMPBU je eTUMHUHALHWjA
cnenuUYHUX NATOTeHa WIM [aTOreHa I0Be3aHUuX C XpaHOM, a [Jpyru je
eJIMMHUHHCake BEJIMKOT Opoja y3poka KBapa XpaHe, UHMe Ce MPOAY’KaBa HeH POK
Tpajama.

IIwp vcnuTHBamMa je Ja Ce Ha OCHOBY pe3y/aTaTa HMCIUTHBamba NMacTepPHU30BaHOT
MJIMjeKa Ha KPUTEpPUjYME XUTHjeHe Y IIpoLecy IPOU3BOAmKE, carnena desdjeqHoct
NacTepU30BaHOI MIIMjeKa U YCJIOBU XUTHjEHE Y MPOLECY TPOU3BOIHE, Kao U Jia ce
¥3pagu Tpemjior MpPenopyyeHUX MHUKpOOpraHM3aMa Ha Koje Tpeda BpUIUTH
UCIIUTHBAbE Y IPOLECY TPOU3BOAKE 1aCTEPHU30BAHOT MIIM]jEKa.

Y30puu nacTepru30BaHOT MiIMjeka MOTUYY U3 M/beKape Koja BpPLIM OTKYI MJIHjeka ca
teputopuje Pemydnuke Cprcke, a y30pKOBaHHM Cy Yy LIECTOMjEC€YHOM IEPUOLY
(jaHyap-jyH), y OKBUPY CAMOKOHTPOJIE U CITyk0eHe KOHTpose. 32 MUKPOOHOIOKO
WCIIATHBabe CHPOBOT MIIMjeKa, KopuLITeHe cy ctannapase BAS ISO metogne.
Pe3ynTaTd HCNUTHBaba MAaCTEPU30BAHOT MJIHjeka y OJHOCY Ha KpPUTEpHUjyM
XUTHjeHe y Mpolecy MPOU3BOLe 3a70B0o/baBajyhu cy y ogHOCy Ha [IpaBUIHUK O
MHUKPOOHOJIOUIKUM KpPUTEpUjyMHMa 3a XpaHy. PesynTaTy CcaMOKOHTpoOse Ha
npernopyyeHe MUKpOOHOIOLIKE KpUTEPHjyMe y Tpollecy Jodujarba MacTepU30BaHOT
MIIMjeKa, KOju cy naTu y Bogudy 3a npuMjeHy MUKPOOHUOIOLWKUX KPpUTEPHjyMa 3a
XpaHy, 3a0BoJ/baBajyhu cy y OBHOCY Ha Hana3 Listeria monocytogenes, Salmonella
Spp. W Koaryja3a NO3WTHBHHMX CTaUIOKOKA, a He3anoBobkaBajyhu 3a Opoj

117



23. TOOUIIE CABJETOBAE IOKTOPA BETEPUHAPCKE MEJULIMHE PETTIYBJIMKE CPIICKE (FOCHA Y XEPLIIETOBHWHA) - 2018
23rd Annual Counselling of Doctors of Veterinary Medicine of Republic of Srpska (Bosnia and Hercegovina) - 2018

3a Opoj MuKkpoopraHr3ama. Pesynratu ciykdeHe KOHTPOJIE y MPOLIECY MPOU3BOIHE
nacTepu30BaHOr MiHMjeka He3anoBosbaBajyhu cy 30or mosehaHor dpoja MUKpoO-
opranusamay 12,50% y3opaxa. bpoj mukpoopranusama sehu on 10°CFU/ml umano
je 22,20% y3opaka HacTepu30BaHOT MIHjeKka Y OKBUDY BJIAaCTUTE U CIykdeHe
KOHTpoJie. McnUTHUBame MacTepU30BAHOT MIHjEKa Y CaMOKOHTPOIM Mpoleca
MIPOMU3BOAKE Tpeda BPIIUTH Ha eHTepodakTepHje U Opoj MUKpOOpraHusama, a npu
VHTepIpeTalyju pe3yiaTara KOPUCTUTH NpenopydyeHe TPaHUYHE BPHjeSHOCTH W3
Bopwnua 3a npuMjeHy MUKpOOHOIOMIKAX KPUTEPHjYMa 38 XPaHY.

KpyyHe pHjedH: macTepu3OBaHO MIIMjeKO, MUKDPOOHOJIOWIKHA KPUTEPHUJYMH,

XUTHjeHa rnpoueca
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MICROBIOLOGICAL CRITERIA IN THE MANUFACTURE OF
PASTEURISED MILK

Bojan Goli¢™, Milijana Goli¢', Tanja Ili¢'
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Luka, Branka Radicevica 18
* Corresponding author: Dr. Bojan Goli¢, e-mail: bojan.golic@virs-vb.com

Abstract

The process hygiene criteria is a microbiological criterion that applies to the
process of food production and processing and indicates the proper functioning of
the production process by representing the value of the contamination above
which corrective measures are taken to maintain the process hygiene. Pasteurized
milk is a product obtained by thermal treatment of raw milk at a temperature of 63°
C for 30 minutes or 72° C for 15 seconds. Pasteurization has two purposes, the first
one is the elimination of specific pathogens or pathogens associated with food, and
the second is the elimination of a large number of causes of food malfunction,
which prolongsits shelflife.

The aim of the study is to examine the safety of pasteurized milk and the conditions
of hygiene in the production process based on the results of the examination of
pasteurized milk on the criteria of hygiene in the production process, as well as to
develop a proposal for the recommended microorganisms to be tested in the
process of the production of pasteurized milk.

Samples of pasteurized milk come from a dairy that purchase milk from the
territory of Republika Srpska, and were sampled in the six-month period (January-
June), within self-control and official control. For microbiological testing of raw
milk, standard BAS ISO methods were used.

The results of testing pasteurized milk relative to hygiene criteria in the production
process are satisfactory in relation to the Regulation on microbiological criteria for
food. The results of self-control on the recommended microbiological criteriain the
process of the production pasteurized milk, which are given in the Guide for the
application of microbiological criteria for food, are satisfactory in relation to the
finding of Listeria monocytogenes, Salmonella spp. and coagulase positive
staphylococci, and unsatisfactory for a total count of microorganisms. The results
of official controls in the production process of pasteurized milk are unsatisfactory
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due to the increased a total count of microorganisms in 12.50% of the samples. The
number of microorganisms larger than 10°CFU/ml had 22.20% of pasteurized milk
samples within self-control and official controls. Examination of pasteurized milk
in the self-control of the production process should be performed on
enterobacteria and the total count of microorganisms, and in the interpretation of
the results should be used the recommended limit values from the Guide for the
application of microbiological criteria for food.

Keywords: pasteurised milk, microbiological criteria, process hygiene
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MOHHTOPHHI YTBPRHUBAIDBA ITPUCYCTBA A®JIATOKCHHA Y
CHPOBOM MJIMJEKY U XPAHHU 3A XKUBOTHIBE Y 2017. TOOUHHU

Cnobonan C. Jlojunnosuh ', Cama Jb.Jloppuh', Jiparo H. Heguh', Bubana
Mehanan', Munujana Tonuh', Jenena Aauuunh', XKeswko XK. Cnagojesuh’
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* kopecniofeHTHH ayTop: Ip CnodonaH JojurHoBuh, e-mail: slobodan.dojcinovic@virs-vb.com

Kparak cagpxaj

Ha npocropy Penydnuke Cpricke y Toky 2017 ronvHe 3abWibeXeH je eBUIEHTaH
HeJoCTaTak NalaBUHa, ¥ BUCOKE TEMIEPAType IITO je 3a MOC/beJULly UMao ciady
KOHZIULIKjY KYKypy3a, KOjH je Kao TakaB MOA0KaH KOHTAMUHALUjU TJIHjeCHUMA U
MHMKOTOKCHHUMA.

AdnaTtokcuHe, Kao WITO je MO3HATO, NMPONYKYjy IVbBMBHIE U3 POAA acClepruiyc,
Acneprunyc ¢nasyc (A.flavus) U CKOpO CBU COjeBH aCNeprHiIyC TMapasUuTHUKYC
(A.parasiticus). O ocamHaecT O cafa MO3HATUX TOKCHHA admnatokcuH b1 je
HajBa)KHUjU y TOIJIeNy 3aCTyIUB€HOCTH M TOKCHUYHOCTH. Llusp paja Ouo je ma ce
UCMHTA TPUCYCTBO adIaTOKCHHA Yy XPaHU 33 JKUBOTHHE, CHPOBOM MIIHjEKy Yy
nepuony oj asrycra no okrobpa 2017 roguHe. Y3opuu Cy aHaJU3UpaHHU
KOMIEeTeTUBHOM Ennca MeTogoM U TeYHOM XpomaTorpadujoM ca MaceHOM
nerexkurjom (LC/MS/MS). Ananusupano je 810 yzopaka cupoBor miujexa u 207
y30paka XpaHe 3a xkuBoTume. O yKynHor Opoja aHanu3upaHux y3opaka nosehany
KOHLIEHTpaUHjy Yy OLHOCY Ha NMPOMHCAaHE HOpME MMasa Cy 58 y3opaka CHUpPOBOT
MJIYjeKa U je[laH y30paK XpaHe 3a JKUBOTHHE.

Y1BpheHo crame nokasaino je ga cy aIaToOKCUHY MPUCYTHH Y CHPOBOM MIIHJEKY U
XpaHHU 3a KUBOTUHE Te J1a OM IPEBEHTHBHE MjEpe 3allTHTE 3[paB/ba JbYOU U
KUBOTHbA OHJIEe HEONIXOJHE.

KipyuHe pHjeuH: adaTOKCHH, XpaHa 3a )XKUBOTHUIE, CHPOBO MIIMJEKO, €JIUCA,

xpomaTorpaduja
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MONITORING OF AFLATOXINE PRESENCE IN RAW MILK
AND FEED IN 2017

Slobodan S. Dojcinovic*, Sasa Lj. Lovric’, Drago N. Nedic', Biljana Pecanac’,
Milijana Goli¢', Jelena Ani¢i¢', Zeljko Z. Sladojevi¢'
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,Dr. Vaso Butozan* Banja Luka, Republika Srpska
* korespodentni autor: Dr Slobodan Dojc¢inovi¢, e-nail: slobodan.dojcinovic@virs-vb.com

Abstract

In the Republic of Srpska in 2017 there was an evident lack of precipitation and
high temperatures, which resulted in a poor condition of corn, which is therefore
susceptible to contamination of molds and mycotoxins.

Aflatoxins, as is known, produce fungi of aspergillus, Aspergilus flavus (A.flavus)
and almost all strains of aspergillus parasiticus (A.parasiticus). Of the eighteen to
date known toxins, aflatoxin B1 is the most important in terms of both the
prevalence and toxicity. The aim of this paper was to examine the presence of
aflatoxins in animal feed, raw milk during the period from August to October 2017.
Samples were analyzed by a competitive Elisa method and mass-scale liquid
chromatography (LC / MS / MS). We analyzed 810 samples of raw milk and 207
samples of animal feed. Of the total number of samples analyzed, there were 58
samples of raw milk and one animal feed sample in the increased concentration
compared to the prescribed norms.

The established condition has shown that aflatoxins are present in raw milk and
animal feed, and that preventive measures for the protection of human and animal
health are necessary.

Key words: aflatoxin, feed, raw milk, elisa, chromatography
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AHTHUOKCHIOATHBHH E®EKAT HAHOYECTHIA U
HAHOEHKAIICY/THPAHHUX BH/bHUX EKCTPAKATA U HHX0OBA
ITPUMEHA Y AKTUBHHUM ITAKOBAIbUMA MECA U
ITPOU3BOJA Ol MECA

Mununa [numwh™, Mapuja bomkosuh', Jacna Hophesuh', Jenena hiupuh',
Jenena Jamuh', Hatama Inmamounuja’, Munan XK. Bantuh'

! dakynTeT BeTEpUHAPCKE METULMHE, YHUBEp3uTeT y Beorpany, Beorpan, Cpbuja
* KopecnioneHTHH ayTop, e-mail: glisic.mica@gmail.com

Kparak capgpxaj

Meco ¥ pou3BoAx O Meca 300r BUCOKOT cafprkaja MacTH, HAPOYUTO He3aCHheHUX
MaCHHUX KHMCEJIMHA, MOJJI0KHU Cy JUMUAHOj OKCUAALMjU U OKCUIALIWjU TUTMEeHaTa
IITO yTUYe Ha KBAJUTET, HYTPUTUBHY BPEJHOCT, CEH30pHE KapaKTEepPUCTHUKE U
CTBapame Pa3IuYUTUX MyTareHUX U KAaHLIEPOT€HUX jeJUbEHa TOKOM CKIaAULITEHa.
AHanuTHuKke MeToje 3a yTBphuBame NpUMapHUX M CEKyHAapHUX HTPOU3BOAA
oKcHpanyje (mepokCUaHU Opoj v ogpehuBame THODAPOUTYPHE KUCENUHE) Hajuelrhe
Ceé KOPHUCTE Kao MHAMKATOPH KBapa CKJIaJUILTEHOr Meca. Y Ipe3epBaldjyu meca U
pPOU3BOJA OJ Meca KOPUCTE Ce Pa3IMunTa XeMHjCKa jefumbena U (PU3nUKe MeToze,
any umajyhu y BUOY CKJIOHOCT MOTpOIlaya Npema ,3eleHOM" KOHLENTy U Mamwy
e(UKacHOCT ca TMOTEHIHjaJIHO TOKCUYHUM e(deKTUMa CHHTETUYKUX aHTH-
OKCHJaHaca, Kopullhewe HAHOYECTHLA U OWBPHMX €KCTpakaTa MOKe 3HayajHO
nobosbiaT  KBanuTeT W Oe3demHOCT Meca. YTBpheHO je na HaHOYECTHLe
3axBasbyjyhu BeJIMKO] aKTUBHOj MOBPIIMHM M MOryhHOCTH na dp30 yuyecTByjy y
PENOKC peakuuju mocenyjy 3Ha4ajHy aHTUOKCULATHBHY aKTUBHOCT M CHAayKHO
HEeYTpaJMLIY XUAPOKCUIHE, CYyIIEPOKCUIHE, a30T okcuaHe U DPPH pangukane, nox
OW/BHY EKCTaKTH, YIJIaBHOM MOJU(EHONH, MOCceAyjy pasnuyuTe (yHKLHOHAIHE
rpyne Koje y4ecTBYjy y XBaTalkby PEaKTHUBHHX BPCTa KHCEOHHUKA U XeJupamy
METalHUX joHa. BU/BHM NPUPOJHU AHTUOCKUIAHCU CY XEMHjCKH HECTAOWIHH Yy
WHTEpaKkUuju ca MaTpUKCOM Meca W TOKOM IIpoleca Ipepaje, Tako na
HaHOEHKaIlCyjnauuja omoryhasa mwHUXOBY 0oy OuopacmnonoxusocT U Behu
AHTUOKCU[ATUBHU e(deKaT y MalbUM KOJIMYMHaMa 0e3 IPOMeHa OpraHoIeNTHYKHUX
cBojctaBa. Takohe, wuHKOpmopupawe HaHouectuua (ZnO+Ag, Se) W HaHO-
EHKAICyIUpaHuX OWbHUX eKCTpakarta (eTtapcka yiba, (pJIaBOHOUAM) y TMOTUMEPHE
MaTtepujase 3a IakoBawba OMOTYhHIIO je paBOj HOBUX aHTHOKCUAATHUBHUX aKTUBHHUX

I[NaKOBama y HUJBY npeBeHque OKCHIOATHUBHHUX ITPOLIECA U IIPOAYKdBadtha OOPXHUBOCTH
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Meca W Tpou3BOoJa Of Meca. Y OpOjHMM CTyAWjama je MOoKa3aHOo Oa Cy aHTH-
OKCHUJATUBHA aKTHUBHA MaKoBama KOja Ce CacToje Off MOJHETHWIEHCKUX (UIMOBA
MaJie TyCTHHE Ca HaHETUM CJI0jeM XUTO3aH HaHOEHKAICyJIHpPaHUX eTapCKUX yiba,
HAHOKOMIIO3UTHUX (PUIMOBA Ca IJIMHOM WCIyHEHOM eTapCKUM ybUMa H
BUILIECI0jHUM (PUIMOBHMMA 3a NaKOBama Ca HaHOYECTHULlaMa CeJIeHa Y CBUIBCKOM
mecy, rosehem mecy U GepMeHTHCaHMM Kodacullama OMJIOXKWIM IpoLec
oKcHpanvje U (GOpMHUpame METMHOIIOOMHA TOKOM MPOLYKEHOr Iepuona
CKJIafULITEHA.

KibyuHe peum: nUNHUAHA OKCHUIALIMja, MECO, HAHOUECTHIIE, HAHOEHKAICYJINPaHU

dHTHUOKCHUOAHCH, aKTHBHA I[1aKOBdha

3axBanHuna: OBaj pan je ¢buHAHCUpAaH Of CTpaHe MMHHCTApCTBA MPOCBETe, HAayke U
TEXHOJIOLIKOT pa3Bojay okBupy IIpojexra TP31034.
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ANTIOXIDANT EFFECT OF NANOPARTICLES AND
NANOENCAPSULATED PLANT EXTRACTS AND THEIR USE IN
ACTIVE PACKAGING OF MEAT AND MEAT PRODUCTS

Milica Glisi¢'™*, Marija Boskovi¢', Jasna Dordevic’j, Jelena Ciri¢',
Jelena Janji¢', Natasa Glamoclija', Milan Z. Balti¢'

! Faculty of Veterinary Medicine, University of Belgrade, Belgrade, Serbia
*Corresponding author, e-mail: glisic.mica@gmail.com

Abstract

Meat and meat products due to the high content of fat, especially unsaturated fatty
acids, are susceptible to lipids and pigments oxidation affecting the quality,
nutritional value, sensory properties and formation of different mutagenic and
carcinogenic compounds during the storage. The analytical methods for measuring
the formation of primary and secondary oxidation products (peroxide and 2-
thiobarbituric acid values) are most commonly used for indicating spoilage of
stored meats. There are various chemical preservatives and physical preservation
methods of meat and meat products, but having in mind the consumers' perception
of the green concept and less effectiveness with potentially toxic effects of different
synthetic antioxidants, the application of nanoparticles and plant extracts as
antioxidants could be extremely effective in improving meat quality and safety. Itis
established that nanoparticles exhibit antioxidant activity and are strong hydroxyl,
superoxide, nitric oxide and DPPH radical scavengers due to their higher surface
area and ability to undergo a faster redox reaction, while plant extracts, mainly
polyphenols, have different functional groups involved in trapping reactive oxygen
species and chelating metal ions. Plant natural antioxidants are chemically
unstable in interaction with the meat matrix and under the processing conditions,
therefore nanoencapsulation enables their higher bioavailability and better
antioxidant effect in smaller quantities without affecting the organoleptic
characteristics. Also, the incorporation of nanoparticles (ZnO+Ag, Se) and
nanoencapsulated plant extract (essential oils, flavonoids) in polymer packaging
materials provides the possibility of developing new antioxidant active packages in
order to prevent oxidative processes and extend the shelf life of fresh and processed
meat. Numerous studies showed that antioxidant active packaging with chitosan
nanoencapsulated essential oils sprayed on the low-density polyethylene (LDPE)
films, polymer clay nanocomposite films grafted with essential oils and
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multilayer packaging film with selenium nanoparticles in pork, beef, and
fermented sausages retarded oxidation and metmyoglobin formation during the
extending storage period.

Key words: lipid oxidation, meat and meat products, nanoparticles,
nanoencapsulated antioxidants, active packaging
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Paposan Jedrenuh', Xesmko Cramojesuh’

'IIp Buana I[lehanan, QUMI. HHX. TpexpamOeHe TeXHoJIoruje, JaBHa ycTaHoBa
Berepunapcku uHCTUTYT Penydnuke Cprcke ,JJp Baco byrosan” bama Jlyka;
*Jenena Anuuwuh, umn. xemuuap, JaBHa ycTaHOBa BeTepUHAPCKU MHCTUTYT
Pemnydnuke Cprcke , JIp Baco bytosan“Bbama Jlyka;

*Ma Munujana Fonuh gunt. urx. Tlpexpambene TexHonoryje, JaBHa ycraHoBa
Berepunapcku uHCTUTYT Penydnuke Cpricke ,JIp Baco byrosan” bama Jlyka;
‘Paposan Jedtenuh, npodecop xemuje, JaBHa yCTaHOBa BeTepUHAPCKU HHCTHTYT
Penydnuke Cpncke ,JIp Baco Bytosan” bama Jlyka;

*np ¥emwko Cranojesuh, lupextop Betepunapckor MuctutyTa Penybnuke Cpricke
» Ap Baco byto3an", bama Jlyka
* KopecriomenTHu aytop, e-mail: biljana.pecanac@virs-vb.co

Kparak cagpxaj

ApCceH je NIpUPOAHU eJIeMEHAT KOjU Ce Hajla3! y BOOY, 36 M/BHILTY, Ba3AyXy U XpaHH.
MHore cTyayje Cy yCMjepeHe Ha BUCOKY TOKCHYHOCT apCeHa Koja je TOKOM rofuHa
Io0po Mo3HaTa M3 PaslUYMTHUX CllydyajeBa TpoBawa. [10CTOjU y aHOPTaHCKOM U
OpraHCcKOM OOIHMKY. AHOPraHCKM TPOBAIEHTHH apceH As’” (apCceHWHWT) H
TneTepoBaNeHTHH As™ (apCceHaT) Cy HajTOKCHYHHMjH ODIMIM MPOHaheHH y XpaHu H
BOZM. HajBakHUjU pexpaMOeHH U3BOP YKYIIHOT apCeHa KOJ Jby U YHUHE BOJa, pude
Y IIKO/bKAllY, y KojuMa ce Buule of 90% apceHa Hamasu y OOJIMKY peaTUBHO
HETOKCHYHOT OpraHckor apceHa. Mctu ce Op3o enMMuHMILE U3 THjena, a yje[HO He
Y3PpOKyje 3HauajHO IITEeTHE 3PaBCTBEHE TOC/bEULIE.

Y Bocum u XepueroBuHH, Hajsehe M0O3BO/BEHE KOJMUUYMHE apCeHa Cy MPOMHCAHE
[IpaBUIIHUKOM O MAaKCHMaJHO [03BOJbEHUM KOJIMYMHamMa 3a ojpehene
KoHTaMUuHaHTe y xpanu (CI buX, 6p. 68/14,79/16,9/17).

Ilu/p OBOT MCTpakuBama je ha Ce YTBPAW KOJIMYMHA apCceHa Y aKBaTUUYHUM
opraHusMuma (MOpCKka M CJIaTKOBOAHA puda, puOBU TNPOU3BONH, PAKOBU H
[JIaBOHOIILIN), TJTAaCUPaHUM Ha Tpxuite Pernybnuke Cprcke u buX, u na ce Ha
OCHOBY pe3yJiTaTa UCIIUTHBAba YTBPAHU yCarlalleHOCT Ca MAKCUMATHO 03BO/beHUM
KOJIMYMHaMa. McnuTuBama yKYNHOT apceHa CpoBelleHa Cy Y IEPHOAy Of jaHyapa
2016. no anpuna 2018. roguHe. [IpuMHjemeHa je MeToa aTOMCKE ancopLuoHe
cnexTpoOTOMETpHje HaKOH aToMHU3anuje iiameHom (FAAS).

Op yxkymHO aHanu3upaHa 83 y30pKka Ha MPUCYCTBO apceHa, y 9 ysopaka meca CBjexe
¥ 3aMp3HyTe pude lapaHa W MaHracuyca, HUBO apceHa je OWO WCmoJ TpaHulle
kBaHTUukauuje metone (LOQ=0,010 mg/kg). PesynraTu ucnutrvpamwa noxkasyjy aa
Cy HajHWXe Mjep/bMBe KOJIMUYMHEe apceHa yTBpheHe y mecy puda mapana (0,017
mg/kg) u macrpmke ( 0,122 mg/kg), a Hajseha konmuuyrHa je yTBphHA y pakoBuma
(4,689 mg/kg). KonmnuuHe apceHa H3HaJ MaKCHUMaslaHO 03BO/beHE KOJIMUYHHE
yTBpheHe cy y mecy pude Tpiba (26,092 mg/kg) v capauna (2,101 mg/kg).

KipyuHe peuH: apceH, TOKCUYHOCT, aKBaTUUHU OPraHU3MHU
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ARSEN QUANTITY IN AQUATIC ORGANISMS

Biljana Pe¢anac', Jelena {Xni(tiéz, Milijana Goli¢’,
Radovan Jeftenic’, Zeljko Sladojevic’

'Np.sci. Biljana Pecanac, BSc.Food Technology Engineer, PI Veterinary Institute of the Republic of
Srpska , Dr Vaso Butozan“ Banja Luka;

“Jelena Anici¢, graduated chemist, PI Veterinary Institute of the Republic of Srpska
»Dr Vaso Butozan” Banja Luka;

’Msc. Milijana Goli¢, BSc.Food Technology Engineer, PI Veterinary Institute of the

Republic of Srpska ,Dr Vaso Butozan“ Banja Luka;
‘Radovan Jefteni¢, professor of chemistry, PI Veterinary Institute of the Republic of Srpska ,Dr
Vaso Butozan”“ Banja Luka;
°Dr.sci. Zeljko Sladojevi¢, Director of PI Veterinary Institute of the Republic of Srpska
»Dr Vaso Butozan“ Banja Luka
*Corresponding author, e-mail: biljana.pecanac@virs-vb.com

Abstract

Arsenic is a natural element in water, soil, air and food. Many studies have focused
on high arsenic toxicity that has been well known for years in various cases of
poisoning.

Arsenic can be in organic and inorganic form. Inorganic trovalent arsenic As™
(arseninite) and peterovalent As’* (arsenate) are the most toxic forms found in food
and water. The most important nutrient source of total arsenic in humans are
water, fish and shellfish, in which more than 90% arsenic is in the form of a
relatively non-toxic organic arsenic. The same is quickly eliminated from the body,
and at the same time it does not cause significant harmful health consequences.

In Bosnia and Herzegovina, the maximum permitted quantities of arsenic are
regulatid by the Ordinance on maximum permitted quantities for certain
contaminants in food (Official Gazette of BiH, No. 68/14,79/16,9/17).

The aim of this research is to determine the amount of arsenic in aquatic organisms
(marine and freshwater fish, fish products, crabs and cephalopods), placed on the
markets of the Republic of Srpska and Bosnia and Herzegovina, and on the basis of
the results of the test, the compliance with the maximum permitted quantities is
established. Total arsenal tests were conducted in the period from January 2016 to
April 2018. The method of atomic absorption spectrophotometry after flame
atomization (FAAS)was applied.

Of the total 83 samples analyzed for the presence of arsenic, in 9 samples of fresh
and frozen fish carp and pangasius, the arsenic level was below the limit of the
quantification method (LOQ = 0.010 mg/kg). The results of the study show that the
lowest measurable quantities of arsenic are found in fish carp (0,017 mg/kg) and
trout (0,122 mg/kg) and the highest amount is found in crab (4,689 mg/kg). The
quantities of arsenic above the maximum allowed quantity were found in fish meat
(26,092 mg/kg) and sardines (2,101 mg/kg).

Keywords: arsenic, toxicity, aquatic organisms
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XEMHJCKH CACTAB MJIEKA AYTOXTOHHUX PACA OBAIIA CA
CTAPE IVNTAHHHE

Munujana babuh', Cunsana Crajkosuh’, Pagocnasa Casuh-Pamosanosuh’,
Anexcangpa Hukonuh’

'Yuusepaurer y beorpany, dakynTer BeTepuHapcke MeunyHe, Karegpa 3a Xurujeny u
TEXHOJIOTHjy HaMHUPHUIIa aHUMasHor ropekia, beorpan, Cpduja
*VIHCTHTYT 3a XUTHjeHy ¥ TEXHONOTHjy Meca, Beorpan, Pemybnuka Cpouja
*KopecnonentHu aytop: milijana.babic@vet.bg.ac.rs

Kparak cagpxaj

Benuku 6poj reHeTCKUX K MapareHeTCKUX pakTopa, eyje MpBeHCTBEHO Ha MPUHOC
MJleKa, IOK Yy 3HAaTHOj MepH yTHYe U Ha XEMHjCKH cacTaB Mmieka. PacHe
KapaKTepUCTHKe oBalja DUTHO yTUYY He CaMO Ha IPUHOC, HETO ¥ HAa XEMUjCKH CacTaB
MJleKka, TOTOTOBO Ha CaJp)Kaj MpoTeWHa W miieyHe mactd. C 003UpoOM Ha TO Ja
XEMHJCKH CacTaB OBUMjET MJIEKA yTHYE M Ha KOJHWYHMHY U KBAJIUTET NOOHjEHHX
IpPOM3BOJA O] MJIEKA, UCTpPaKUBame je MMaslo 3a LUWb [a YTBPAU DPasivKe y
XEMHjCKOM CaCTaBy MJjIeKa MOPEeKJIOM OJI Pa3TUUUTHUX ayTOXTOHUX paca oBala Koje
cy ysrajane Ha oOpoHuuma Crape I[lmanuHe. McTpaxkuBame je CIPOBEIEHO Ha
cnegehuM ayTOXTOHMM pacama OBalia: MUPOTCKa MpaMeHKa, CBPJ/bUIIKA TPAMEHKa,
KapakayaHCKa OBLA U Daproka. Y LWby UCIUTHBAKbAa XEMHUjCKOT cacTaBa Miieka,
y3€eTo je yKymHO 24 y30pka Mieka (Mo 6 of cBake pace OBalla) TOKOM MOCIeOmHer
Mecella IaKTauuje. Y30pLu OBUHjer MeKa y3eTH Cy IIOCYIOM 3a CaKyTjbakhe TEYHUX
y30paKka M3 KaHTe 3a MYXKy. AHaJH3a XeMHjCKOT cacTaBa MJieka je yK/byduBasa:
onpehuBame cyBe marepuje, ogpehuBame cagpkaja MJIEUHE MAcTH, ofpehuBame
cagprkaja mpoTenHa, onpehuBamwe cagpkaja iaktose, onpehuBame cafpixaja nemnena
u oppehuBame cangpxkaja cyBe maTtepuje 0e3 mactu. Huje yTBpheHa cTaTUCTHUUKH
3HavajHa pasnuka (P>0,05) uamel)y ayTOXTOHMX paca oBalla y CyBOj MaTEPHjH,
cagprkajy MiledHe MacTH U Ternesa, Kao HU y cagpkajy cyBe marepuje 6e3 MacTH.
Ananu3oM pesyinTaTa YTBpheH je craTMCTHYKM 3HadajHO Behu (P<0,01) campxaj
MpOTerHa y MJIEKY OBalla kapakadyaHcke pace (7,36+0,66) y mopehemwy ca maexom
pace nuporcka npameHnka (5,68+0,49). Ilopen Tora, yTBpheH je CTaTUCTHUKH
3HauajHo MawH (P<0,05) campkaj makrose y MieKy oBalla KapakauaHCKe pace
(3,4610,53) y nopehemwy ca MiekomM pace MUpoTcka mpamenka (4,28 = 0,33). Ha
OCHOBY pe3yiaTaTa OBOI MWCTpakMBama MOXe [a Ce 3aK/byyd [a pacHe
KapaKTepUCTHKe OBalla yTUUY Ha CaJip Kaj MPOTEeUHA Y MJIeKy, LITO je BeOMa 3HauajHO
Ca acreKTa KBaJIUTeTa MPOX3BOZA Off MJIeKa.

KipyuHe peuH: mUpOTCKa MpaMeHKa, KapakayaHCKa OBLIA, Caip»kaj MPOTEeUHa,
cagprkaj maKTo3e
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CHEMICAL COMPOSITION OF MILK OF AUTOCHTHONOUS SHEEP
BREEDS FROM STARA PLANINA

Milijana Babi¢™, Silvana Stajkovi¢', Radoslava Savi¢-Radovanovic',
Aleksandra Nikoli¢’

'"University in Belgrade, Faculty of Veterinary Medicine, Department of food hygiene and
technology of animal origin, Belgrade, Serbia
? Institute of Meat Hygiene and Technology, Belgrade, Serbia
*Corresponding author, e-mail: milijana.babic@vet.bg.ac.rs

Abstract

A number of genetic and paragenetic factors have an impact, primarily on milk
yield, but also on the chemical composition of milk. It has been reported that sheep
breed characteristics affect milk yield, but also have effects on the chemical
composition of the milk, especially on milk protein and fat content. Since the
chemical composition of sheep milk affects the quantity and quality of dairy
products, the aim of this study was to determine the differences in the chemical
composition of milk from various autochthonous sheep breeds originated from the
Stara Planina mountain. The research was carried out on four autochthonous
sheep breeds: pirotska pramenka, svrljiSka pramenka, karakac¢anska sheep and
bardoka. In order to examine the chemical composition of milk, a total of 24
samples of milk were taken (6 per each sheep breed) during the last month of
lactation. Sheep milk samples were taken from each individual after milking with a
container for collecting liquid specimens. Chemical analyses of sheep milk
included determination of the content of dry matter, fat, protein, lactose, ash, and
dry matter without fat. No significant difference (P>0,05) was found between
autochthonous sheep breeds for the content of dry matter, fat, ash, and dry matter
without fat. Milk obtained from karakacanska sheep (7.36 = 0.66) had a
significantly higher (P<0.01) protein content compared to milk obtained from
pirotska pramenka (5.68 = 0.49). In addition, milk obtained from karakacanska
sheep (3.46 + 0.53) had a significantly lower (P<0.05) lactose content compared to
milk obtained from pirotska pramenka (4.28 + 0.33). Based on the results of this
study, it can be concluded that sheep breed characteristics affected the milk
protein content, which is very important from the aspect of dairy product quality.
Key words: pirotska pramenka, karakacanska sheep, milk protein content, milk
lactose content
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YTHIA) KAITAITUTETA ®PAPME HA KBA/TUTET TPYIIA CBUIHA

Huxkona Yobanosuh'*, Cunsana Crajkosuh’, Jlparan Bacuies',
Mupjana Jumutpujesuh’, Hehemko Kapabacun'

'Yuusepaurer y beorpany, ®akynTeT BeTepHHapCKe MEIULMHE,
KaTenpa 3a XMIMjeHy M TEXHOJIOTHjy HAMUPHHUIIA aHUMAJIHOT IOPEKJIa
* Korespodentni autor, e-mail: Hukona Yobanosuh: cobanovic.nikola@vet.bg.ac.rs

Kparak cagpixaj

YcraHOBBEHO je na KamauuTeT ¢dapme MMa 3HauyajaH yTHLAj Kako Ha YCJIOBe
DodpOOUTH TaKo M Ha KBAJIUTET TPyIla U Meca cBUma. Crora je Liu/b 0BOT paja duo ga
Ce UCNHTA yTHULAj KanauuTera apMe Ha MOKasaTe/be KBaJUTETa Tpyna CBHUHA.
HcnutrBame je criposeneHo Ha 240 cBuba (JOPKIIUD X JIAaHAPAC), CTAPOCTH OKO LIECT
mecelu, npocevyHe TenecHe mace 105,116,55 kr. CBume cy notuuane ca nse gapme,
Pas3IMYMUTOr KananuTera, 03HadyeHe kao ,apma masnor kanagurera” (<100 ToBHUX
CBUKA) U ,dapMa BequKoT KanauguTtera® (>2000 ToBHUX cBUBa). McnUTHBAaHU Cy
cnenehy nmokasaresbu KBajuTeTa Tpyna: Aed/buHa jnehHe cinanuHe, nedpuHa
nyraukor nehHor mwumuha (M. longissimus dorsi) u MecHatocT. TpymoBu cy
KJIaCUpaHU Ha OCHOBY npuHOca meca npema SEUROP cranpapny y 1wecT kiaca.
Ceume Koje cy noruuane ca apme Mauor kanauurera Umaine cy Behy nebmuny
nehHe cmanune (17,03+0,63 u 13,941+0,42; P<0,0001) u mMawu mpoLeHaT meca
(49,37%%0,62% u 52,23%%0,41%; P=0,0002) y nopehemwy ca cBUmama koje Cy
notuuase ca apme BeaUKOr Karnauurera. [Topen tora, Koz cBUma ca (papme Masnor
KanauureTa je yTBpheH mawu npoueHart tpynosa ,E“ kmace (15,83% u 27,50%;
P=0,0410) u ,U" xmnace (28,17% u 44,17%; P=0,0225), nok je yrBpheH Behu
npoueHar tpynosa ,,P“ xnace (10,84% u 0,00%; P=0,0002) y nopehemwy ca cBumama
Koje noTh4yy ca ¢apMme BEeJMKOr Kamauurera. Ha OCHOBy pesynrata OBOT
UCTpa)XKUBamba MOXeE Jla C€ 3aK/byuyd [a CBHUBE Koje NOoTH4y ca (dapme Mmaior
KarnaluTeTa UMajy 3HauajHo cj1adujy KBAJIUTET Tpyna y nopehemwy ca cBumama Koje
NOTHYY ca hapMe BEJTUKOT KaraluTeTa.

Kibyune pujeun: mecHatoct, SEUROP, nedmuna nehne cnanune, nedsmuHa M.

longissimus dorsi

3axBanHuna: OBaj panje duHaHcupaH cpencTerma npojexra dpoj TP 31034 v npojexTta dpoj
HHHU 46009 MuHuCTapCcTBA MPOCBETE, HAYKE U TEXHOJIOIIKOT pa3soja Penybnuke Cpduje.
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EFFECT OF FARM SIZE ON CARCASS QUALITY OF FINISHING PIGS

Nikola Cobanovi¢', Silvana Stajkovi¢', Dragan Vasilev',
Mirjana Dimitrijevi¢', Nedjeljko Karabasil'

"University of Belgrade, Faculty of Veterinary Medicine, Department of
Food Hygiene and Technology
* Corresponding author: e-mail, Nikola Cobanovi¢: cobanovic.nikola@vet.bg.ac.rs
Abstract
It has been reported that farm size has a significant impact on pig welfare, carcass
and pork quality. Therefore, the aim of this study was to examine the effect of farm
size on carcass quality of finishing pigs. The study was conducted on 240 finishing
pigs (Yorkshire x Landrace crossbreeds), about six months old, with a live weight
(LW) of 105.1£6.55 kg. Finishing pigs originated from different production size
farms - small scale farm (<100 finishing pigs) and large scale farm (>2000 finishing
pigs). The following carcass quality traits were measured: backfat thickness, loin
(M. longissimus dorsi) thickness and lean meat content. Carcasses were classified
according to lean meat content based on SEUROP standard. Pigs originated from
small scale farm had a higher backfat thickness (17.03+0.63 vs. 13.94+0.42;
P<0.0001) and a lower lean meat content (49.37%=x0.62% vs. 52.23%%0,41%;
P=0,0002) compared to pigs originated from large scale farm. In addition, pigs
originated from small scale farm had lower percentage of ,E“ class carcasses
(15.83% vs. 27.50%; P=0.0410) and ,U*“ class carcasses (28.17% vs. 44.17%;
P=0.0225), but a higher percentage of ,P* class carcasses (10.84% vs. 0.00%;
P=0.0002). It can, therefore, be concluded that pigs originated from small scale
farm produced lower carcass quality compared to pigs originated from large scale
farm.
Keywords: lean meat content, SEUROP, backfat thickness, loin thickness

Acknowledgments: This work was supported by the Ministry of Education, Science and
Technological Development, Republic of Serbia, Projects No. 31034 and No. I1146009.
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IIpegasare tio io3usy
OOIOATA BPEOJHOCT Y INTACMAHY BETEPUHAPCKE POBE/YCJIIYTE

Bojucnas Unuh'™, Ama Unuh-Boxosuh'

'®aKy/ITeT BETEPUHAPCKE METUIIMHE, YHUBEP3UTET y Beorpajy.
*KopecnozneHTHH ayTop, e-mail: voja@vet.bg.ac.rs

Kparak capgpxaj

IomaTa BpeoHOCT je eKOHOMCKAa KaTeropuja Kkoja ce y3 mpopaTy pody/yciyry
I1acvpa KJIHjeHTy TOKOM WIHM HaKOH TpaHcakuuje. [logwke BpefHOCT TpaHCaKIuje
3a KIWjeHTa alu Hajuewhe HUje cacTaBHU, HEOABOjUBH, HEOMXOOHH, [AE0 Came
pobe/ycnyre. Takohe, Hajuewrhe He Mmopa duTH yrpaheHa win ysehasatu ueny pobe /
yciyre y3 Kojy je miuacupaHa. JloHOCH mpeBary Mpd OMIYyUM O KyMOBUHH /
KoH3yManuju pobde / yciyre. OCHOBHA Heja [oAaTe BPEOHOCTH je A yHampeau
nocsepulie TpaHcakuyje, yseha 3a10B0/bCTBO KJIMjeHTa 00aB/beHOM TPAHCAKIIUjOM U
Oynme dutaH ¢axkTOop NpH JOHOUIEWY OANYKE KIWjeHTa, MpU u3bopy MecTa, Iaie
obasutu cinepehy, UCTY WM CTUYHY KyTTOBUHY.

[Topen eXCIVTMIIMTHE EKOHOMCKE JOOUTH, OCTBAapeHa NOOUT KOHKPETHOM IIPOAAjOM,
yBehameM BepoBaTHOhe fa he KIWjeHT MCTy WM CJIMYHY TPaHCAKLHjy TOHOBO
peanu3oBaTh KOJ Hac, JoJaTa BPeSHOCT MMa M MeAHWLIMHCKe / BeTepUHapCKe
no3uTUBHe edexTe. YBehaHO 3aJ0BO/BCTBO KJIMjeHTa TPaHCAKLUjOM, YMamweHa
KOTHUTHBHA [IMCOHAHIA BlacHUKA, 00e3delyje mpeunusHuje cXBaTawme pPeEaTHOT
30paBCTBEHOT CTaTyCa XUBOTHIbE, pPa3yMeBame pasiora, MexaHu3ama JiesioBama U
edexarta MHTEpBEHIWje W aKTUBHUX CylcTaHUu, yBehaBa u BepoBaTHohy ga he
KOMIUIETHA yCayra / KymnoBHUHA pode MMaTh MO3UTHBHE edeKkTe Ha 3IopaBibe
nauujeHTa. opmMupame U MIacMaH JoJaTe BPEIHOCTH, Y3 MpoAajy pode/yciyre,
HEOJBOjHBH je eleMeHT (hOpMHUpamka ,JIOjATHOT KIHjeHTa" Kao CTPATEeIIKHA K/bYUYHOT
npolecay yCcnemHoM QYHKIMOHUCaky CBAKOT BETEPUHAPCKOT CydjeKTa.
AnanTUOMIHOCT, a TOCedHO MHOBATUBHOCT Cy HEONXOJHU MPeAyCIoB opMHpama
(pyHKUMOHA/NHE JonaTe BpeAHOCTH. CBe TpaKEHHjer ejlleMeHTa y IJlacMaHy
pobe/yciayre Ha peaJHOM CYypOBOM TpXKMIUTY AaHallmUle onTepeheHoM MHOrum
npodieMuMa, Mawe CTOKe, XaOTUYHA MAaKpPOEKOHOMCKA CHTyalldja, TPaH3UIIMOHO
TPJKULITE ¥ eKOHOMMU]a, OIITPA U HEMUJIOCPAHA KOHKYPEeHIIUja. Y THLIajHU YUHUOLIU U
NeTepMHUHAHTE OTNCTaHKa Ha TPKUIITY HA KOje MaJlo WK HUMAJI0 He MOXEMO Jia
YTUYEMO, a KOjU EKCIUTULIUTHO U CHA’KHO YTUUY Ha Hallly CyJOUHY.

Cse 1ITO YUHUMO, WK HE YUHUMO, Ha I10/by MAapKETHHIa, AU3ajHa IPOCTOPA Y KOjeM
mlacupaMo pody/yciayry, ou3ajHa came yciayre, KBaJUTeT KOMYHHKaluje ca
KJIHjeHTOM, pa3yMeBamwby HEroBUX KamalWTeTa, efyKalldju KIUjeHTa MOoXe, Y3
aZieKBaTaH MPUCTYII, MPeCcTaB/baTy AOAATY BPEAHOCT U 00e30eJuTH CBe TO3UTUBHE
edexTe 0Be EKOHOMCKe KaTeropuje. Jlonata BpeJHOCT, Y3 KBJIUTETHY pody/yCiyry,
npefCcTaB/ba NEPCIEKTUBHY KOMOUHALIM]Y TOjaB/bhBama Ha TPKULITY U noBehasa
IIaHCE 38 ETUYKY OITPABAaHO U EKOHOMCKH e(PUKACHO MIOCIOBAKE.

KipyuHe peun: jogaTa BpeSHOCT, JI0jajlHU KIHjEHT, TPXKUILTE
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Lecture by invitation

ADDED VALUE IN THE PLACEMENT OF VETERINARY
GOODS AND SERVICES

Vojislav Ilic™*, Anja Ilic Bozovic'

'Faculty of Veterinary Medicine, Belgrade, Serbia
*Corresponding author, e-mail: voja@vet.bg.ac.rs

Abstract

Short content: Added value is economic category that is, along with sold
goods/services, given to client during or after transaction. It raises the transaction
value, but usually it is not necessary part of the goods/services. Also, it does not
necessarily increase the price of good/services. It makes a decision on the purchase.
The basic idea of added value is to increase the client s satisfaction with the
transaction, in order for the client to perform next transaction in the same place.
In addition to economic benefits, added value also has medical/veterinary positive
effects. Client s satisfaction with the transaction, provides a more understanding
of the reasons, mechanisms and effects of intervention and increases the likelihood
that the patient will recieve the necessary procedure.

The formation and the placement of added value, with sale of goods/services, is an
inseparable element of the formation of a ,loyal client“. A ,loyal client” is a key
process of successful business each veterinary subject.

Adaptability and especially innovation are a prerequisite for the formation of
functional added value. Adedd value is more and more demanding element in the
placement of goods/services on the real raw market today burdened with many
problems, less livestock, a chaotic macroeconomic situation, a transition market
and economy, a harsh and ruthless competition.

Everything that we do or do not do in the field of marketing, room design in wich we
are placing goods/services, design of the service itself, quality of communication
with the client, understanding of its capacities, education of the client, can provide
added value. Added value, along with quality goods/services, is a promising
combination of market appearance, and it increases the chances of ethically
justified and economically efficient business.

Key words: Added value, loyal client, veterinary market
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BEOMA KPATKA H BEOMA ITPAKTHYHA OEPMATOJIOTHJA

Huxkona [Tomosuh **
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* KopecriogeHtHH ayTop, e-mail: nikola@vet.bg.ac.rs

Kparak cagpxaj

Jepmarosolka mpodiemMaTHKa je 4ecTo NPTUCYTHA Y KIMHHUYKOj MPaKCH MauX
KMBOTHHA. Y HAIUM yCJIOBMMa CBAaKkH 3-4 MalWjeHT Joiasy KOJ BeTepUHapa 300r
npodiema ca KOXoM. JlepMaTononka npodjieMaTika HE 3aXTeBa CKYIy ONPEMY,
HEMa yTpOIIKa JIEKOBa ajlM 3aXTeBa BpEMe 3a KIHjeHTa W MalujeHTa. YCIOoB 3a
yCIeuaH pajy EPMaTOIOTHjH je TEMe/bHA M BAIMIHA aHaMHe3a Koja je Da3upaHa Ha
nodpom opHocy ca knujeHTOM. [lojemHocTaB/beHO Iiefajyhu, AepMaToIoLIKy
npodneMaTuKy AUPEKTHO ofpelyjy cTapocT nauujeHTa U MpoCyCTBO WK OTCYCTBO
npupuryca. Tako ce Ha TUCTH JUdepeHIUjaTHUX IWjarHo3a 11ca KOjU ce yellle a KOjUu
je mnahu oz 2 ropviHe Halase napasuT, MHGEKUHUje U HyTPUTUBHA aJlepryja a Ha Kog,
Trca ca MpypUTYCOM KOjH je CTapuju of ABE TOWHE, TIope]] HaBeJeHOr Ha JTUCTH Ce
HaJla3e joul ¥ aTONMUCKU JEPMAaTUTHUC Kao U HeKU TyMopH. Kop ica KojH ce He Yelle,
MMa MpOMEHE Ha KoKW a mMiahu je on 4-5 roguHa fonase y 003Up IeMOIUKO3a,
uH(peKuyje, YBOPOBU U TYMOPH KOXKE Kao U JucdamaHC NoaHUX XopMoHa. Kog nica
0e3 mpypuTyca Koju je cTapyuju of 4-5 roguHa nopen HaBe[eHor Jonase y 003up
XUIIOTUPEO3a, KYLIMHIoBa D0JiecT U ayTouMyHe fosectd. OBaKBO M0jEHOCTAaB/bEHO
pasMarpame KOXHe podiieMaThke oMoryhasa npakTh4yapy 0€3 MHOTO HCKyCTBa U
BpeMeHa 3a paji ia pely Behu neo yecte npodieMaTHKE U 1a TPELIH LITO Makbe.
KipyuHe pedH: epMarosioruja, IUjarHoCTUKa, MaJle XKUBOTHUIbE, TIPYPUTYC
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VERY SHORT AND VERY PRACTICAL DERMATOLOGY

Nikola Popovic ™*

' Faculty of Veterinary Medicine, University of Belgrade, Belgrade, Serbia
* Corresponding author, e-mail: nikola@vet.bg.ac.rs

Abstract

Dermatological problems are often prone to the clinical practice of small animals.
In our conditions, every 3-4patient comes to a veterinarian due to skin problems.
Dermatological problems do not require expensive equipment, there is no
consumption of drugs, but requires time for the client and patient. A well - taken
anamnesis is a condition for successful work in dermatology and based on a good
relationship with the client. Simplified, the dermatological problem directly
determines the age of the patient and the prospect or absence of a pruritus. Thus,
on the list of differential diagnoses of the dog that is pruritic and who is younger
than 2 years of age there are parasites, infections and nutritional allergy, and in the
case of a dog with a pruritus that is older than two years, besides the list listed there
are also atopic dermatitis as well tumors. In the non-pruritic dogs with changes in
the skin and younger is 4-5 years of age taking into account demodicosis,
infections, nodes and skin tumors, as well as sexual hormones imbalance. In the
case of a dog without pruritus, aged 4-5 years old, in addition to the above,
hypothyroidism, cushing's disease and autoimmune diseases are considered. This
simplified consideration of skin issues allows the practitioner without much
experience and time to work to solve most of the common problems and to sin as
little as possible.

Key words: dermatology, diagnostics, small animals, pruritus
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PETYPITHTALIUJA KOO MAJTUX XXHBOTHUIHA: T'PEILIKE Y
JUJATHOCTHIH H TEPAIINJHU
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Kparak cagpxaj

KnuHuuyka mnartonorvja noMahux Mmecojefa OIJIMKyje C€ H3PA3UTHM  IOJIH-
mopdusMoMm Benrkor dpoja odosberwa, a Mehy brMa MaToNIoUIKa CTabha JUTeCTUBHOT
TpaKkTa 3ay3uMajy 3HA4ajHO MecCTO. [Ipkame XKUBOTHHA Yy ypdaHOj CpemuHH
(OKpyXewy) HOBOLH 10 HEKMX HOBHUX MATOJOWKUX Mandopmalija y3pOKOBaHUX
pasJIMuUTHUM HOKCaMa: MeXaHHWUYKe, TEpMHUKe, XEMHjCKe, HYTPUTHBHE,
VH(QEKTHUBHE, HEOIUIa3MaTCKE U UOUONIATCKe IPUPOJeE.

BaxHo je HanpaBuTH pa3nuky usmehy nospahamwa u peryprutauyje. [la ce Harpasu
pasnuka usmely ose iBe nojaBe MOHEKAT HHUje JIaKO; KOJI HEKHUX KUBOTHIbA U3IJlefa
CaCBUM jacHO Ja je y mATawy nospahame, a 3a1paBo je perypruraunuja u 0dpHyTO.
YmpaBo W3 THX pas3iora HacTajy Tpelke Y OUjarHOCTHLU U Tepanujyu KOJI MaluxX
YKUBOTH A BE3aHO 32 PETypruTalyjy.

KJ'By‘IHe peuun: ,[[I/IjaI‘HOCTI/IKa, MaJie )XUBOTHUIbE, peryerTaqua
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REGURGITATION IN SMALL ANIMALS: ERRORS IN
DIAGNOSTICS AND THERAPY

Bama Kpcruh', Japko JlaBUTKOB'

' Faculty of Veterinary Medicine, University of Belgrade, Belgrade, Serbia
* Corresponding author, e-mail: vanjak@vet.bg.ac.rs

Abstract

The clinical pathology of domestic carnivores is distinguished by the pronounced
polymorphism of a large number of diseases, and among them the pathological
conditions of the digestive tract occupy a significant place. Keeping animals in the
urban environment leads to some new pathological malformations caused by
different noksas: mechanical, thermal, chemical, nutritive, infectious, neoplasmic
and idiopathic.

[t is important to be able to distinguish vomiting and regurgitation. Sometimes is
not easy to make the difference between these two symptoms; in some animals it
seems quite clear that it is vomiting, and in fact it is regurgitation and vice versa.
For these reasons, veterinarians make mistakes in diagnostics and therapy in small
animals, related to regurgitation.

Key words: diagnostics, regurgitation, small animals
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LUKSACIJA PATELE KOD PASA — SANACIJA I NAJCESCE
KOMPLIKACIJE

Jugoslav Vasi¢™, Bogomir Bolka Proki¢', Sinia Gatari¢’, Jovana Cuturi¢’

' Fakultet veterinarske medicine, Beograd, Srbija
?APOSO, Banja Luka, Republika Srpska
*PVA Canis major, Beograd, Srbija
* Korespodentni autor: Jugoslav Vasi¢, e-mail: jugoslav@vet.bg.ac.rs

Kratak sadrzaj

Luksacija patele (luxatio patellae) je cest uzrok hromosti pasa. Javlja se kao
kongenitalna mana i kao posledica trauma, pri ¢emu moze da bude medijalna i
lateralna, a u nekim slu¢ajevima i medijalno i lateralno moze da se luksira patela.
Medijalna luksacija se ¢esce javlja, u ¢ak do 80% slucajeva. Pri ovakvom stanju,
koleni zglob trpi nepravilna opterc¢enja $to za posledicu ima odreden stepen
oStecenja struktura zglobnog aparata, deformiteta, poremecene statike i artrozu.
Kongenitalna ili razvojna medijalna luksacija se najcesc¢e javlja kod malih rasa pasa,
rede kod velikih. Lateralna luksacija kod malih rasa pasa se mnogo rede javlja i
najcesce je kongenitalna. Kod velikih rasa pasa moze da se javi medijalna luksacija
patele i najceSce je povezana sa deformitetima kostiju zadnjih ekstremiteta,
posebno proksimalnog dela femura ili unutrasnje rotacije tibije. Terapija ovog
oboljenja je hirurska i podrazumeva produbljivanje interkondilarne fose femuralne
trohlee, ¢ime se onemogucava izlazenje patele put medijalno. Komplikacije koje
prate ovaj operativni zahvat je pojava recidiva, erozija hrskavice kolena i patele,
deformiteti pripadajucih kostijuiligamenata.

Klju¢ne rijeci: koleni zglob, patela, hromost

139



23. TOOUIIE CABJETOBAE IOKTOPA BETEPUHAPCKE MEJULIMHE PETTIYBJIMKE CPIICKE (FOCHA Y XEPLIIETOBHWHA) - 2018
23rd Annual Counselling of Doctors of Veterinary Medicine of Republic of Srpska (Bosnia and Hercegovina) - 2018

Lecture by invitation

PATELLAR DISLOCATION IN DOGS - REHABILITATION AND THE
MOST IMPORTANT COMPLICATIONS

Jugoslav Vasi¢™, Bogomir Bolka Proki¢’, Sinia Gatari¢’, Jovana Cuturi¢*

'Faculty of Veterinary Medicine, University of Belgrade, Belgrade, Serbia
?APOSO, Banja Luka, Republika Srpska
® PVA Canis major, Belgrade, Serbia
* Corresponding author: Jugoslav Vasi¢, e-mail: jugoslav@vet.bg.ac.rs

Abstract

Patellar dislocation (luxatio patellae) is a common cause of lameness in dogs. It can
appears as a congenital defect and as a consequence of trauma. It can be medial and
lateral, and in some cases, patella can be luxated medial and lateral. Medial luxation
occurs more frequently (up to 80% of cases). In this condition, knee joint suffer
incorrect loads, which results a certain degree of joint damage, deformity,
disturbed statics, and arthrosis. Congenital or developmental medial luxation is
most common in small dog breeds, less often in large ones. Lateral luxation in small
dog breeds is less common and in most cases is congenital. In large dog breeds,
medial luxation of patella can occur, and it is most often associated with bone
deformities of the back extremities, especially of proximal part of the femur or the
internal rotation of the tibia. The therapy of this disease is surgical and implies the
deepening of the intercondylary fossa of femoral trochlea, which prevents medial
passing of the patella. Complications that follow up this surgical procedure
includes the recidivation, knee and patella erosion, deformities of the associated
bones and ligaments

Key words: knee joints, patella, lameness
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YYECTAJIOCT YTBPHEHUBAILA [TIPOMEHA HA ITAPEHXHUMATO3HHUM
OPTAHHMA TOKOM YJITPA3BYYHOTI ITPETJIEJA TEHHUTAJTHOT
TPAKTA

Crpaxuma Thiubuh'*, Munom INasnosuh'
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Kparak capgpxaj

YnrtpassyuHa Real time 2D yjarHOCTHKA, Kao AOCTyIIHA U HEMHBAa3UBHA METOAA, Ca
YCIEXOM Ce KOPUCTH Y MEAULIMHHU, BETEPUHU U DHOJIOTHjH, 38 JUjarHOCTUKY Kako
(pM3MOMOIIKUX TAaKO M TATOJIOIIKUX CTawka. KoJ Manux KMBOTHHA, YATPA3BYK Ce
YeCcTo KOPUCTH y [UjarHOCTHLM TpaBUIuUTETa, Opoja, BEJIMYMHE U BUTATHOCTH
(detyca, kao ¥ 3a MOCTaBbakbe JUjarHo3e MaTOMOLIKUX CTaka Koja Ce OJBUjajy y
TeHUTAJTHOM TPaKTy, a KOJ MYLIKHX jOILI Y 3a Mperes cTaTyca TeCTUCA U ITPOCTaTe.
HanpepnHa npumeHa ynTpasBy4YHe JUjarHOCTHKE je JOoBesa O Tora [ia Ce y TaHALIKbe
BpeMe C1000JHO MOTY IT0Be3aTH OpOjHA [TaTOIOLIKA CTaka PENPOLYKTUBHOTI TPaKTa
KaKO ’KEHCKHX, TaKO ¥ MYLIKHX KMBOTHHA, KOja JUPEKTHO YTUYY Ha 34PaBCTBEHO
CTame OCTaJWX YHYTpALIkUX opraHa. Llum oBor paja je AujarHoCTUKA MPUMApHUX
nopeMehaja reHUTaJHOT TpakTa MyTeM YJATpPa3By4YHe NHjarHOCTHUKE, Kao H
NOKa3MBake BHUXO0BE I0BE3aHOCTH Ca TPOMEHaMa Ha IapeHXUMAaTO3HUM OpraHuMa.
YnTpasByuHHM npersies U3BPLIEH je Ha YKymHO 12 maca, IecT My»kjaka 1 LIeCT KeHKH.
Jajuuuy, Mmarepuue v adJOMUHAIHU OpPTaHU Cy perjaesaHy COHgaMa y OICery of 5
no 8 MHz. 3a mpernen mpocTtaTe ¥ TecTuca je kopuinheHa coHma on 7,5 MHz.
[MauujeHTy cy dunm nonoxeHu y iexxehu nmonoxaj. Of nperiefaHux WecT MyXxjaka,
TPHU Cy “Maja MPOMEHEe Ha MPOCTAaTH, OK je jesaH mac uMao Tymop tectuca. Kox
OBHX Iaca Cy Takohe mpumeheHH UUCTUTHC W Xumnepiulasuja npocrare. Of mecT
nperiefaHuX )KeHKH, je[lHa je UMaa JUCTUYHY XUIIEePIUIa3ujy eHIOMETPHjyMa, TPH
Cy uMasne MUOMETPY, AOK je KOJ jelHe OUjarHOCTUKOBaHAa (PONMKyJapHa LUCTa
jajauka. Ilopen OBMX MATONOIIKUX CTawa, YTBpheHe Cy NpPOMEHE Ha jeTpu M
NIaHKpeacy. YJITpa3BydHOM [HjarHOCTHKOM C€ IOpel IPUMapHUX IPOMEHa Ha
TEHUTQJIHOM TpakTy KakKo My)Kjaka TaKO M )KEHKH, MOTYy BU3YEJIU30BaTH U
nocjiefuYHe IPOMEeHe Ha MAapEHXUMATO3HUM OpraHuMa.

Kmque pedHn: yiITpa3BYyK, TEHUTAJIHU TPAKT, IAPEHXUMATO3HU OPraHy, IMCHU
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FREQUENCY OF DETERMINATION OF PARENCHYMAL ORGANS
DISTURBANCES DURING ULTRASOUND EXAMINATION OF
REPRODUCTIVE TRACT

Strahinja Cibi¢'*, Milo$ Pavlovi¢'

' Strahinja Cibi¢, Student of Faculty of Veterinary Medicine, University of Belgrade, Serbia
' Prof.dr Milo$ Pavlovi¢, Department of Obstetrics, Reproduction and Artificial Insemination,
Faculty of Veterinary Medicine, University of Belgrade, Serbia
* Corresponding author: Strahinja Cibi¢, e-mail: strahinjacibic@yahoo.com

Abstract

Ultrasound Real time 2D diagnostics,being an available and non-invasive method,is
successfully used in human medicine, veterinary medicine and biology to diagnose
both physiological and pathological conditions. In the case of small animals, the
ultrasound is often used to diagnose gravidity, number, size and vitality of fetuses
aswell as to diagnose pathological conditions present in the genital tract, and is also
used to examine testicles and prostate of male animals. Today's advanced use of the
ultrasound diagnostics provides us with an opportunity to detect numerous
pathological conditions of reproductive tract of both female and male animals, and
those conditions directly affect health status of other internal organs. The aim of
this study is to diagnose primary genital tract disorders using the ultrasound
diagnostics, as well as proving its connection to the changes in parenchymal
organs. The ultrasound examination was performed on the total of 12 dogs, 6 male
and 6 female dogs. Ovaries, uterus and the organs in the abdominal area were
examined using a transducer ranging from 5 to 8 MHz. A transducer of 7.5 MHz was
used to examine prostates and testicles. The patients were in dorsal position. Three
out of six examined male dogs exhibited changes on their prostates, and the
remaining one had a tumor on their testicles. Cystitis and hyperplasia of prostate
were also found upon the examination of these dogs. One, out of six examined
female dogs, had cystic endometrial hyperplasia, three of them had pyometra, and
one of them was diagnosed with an follicular cyst. In addition to these pathological
conditions, changes were noticed in the liver and pancreas. Along with the
detection of primary changes in the genital tract of both male and female animals,
the ultrasound diagnostics can be used to discover consequent changes in
parenchymal organs.

Key words: ultrasound, genital tract, parenchymal organs, dogs
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Kparak cagpxaj

TpombouuTonenuja mnpeAcTaBba 3HAYAjHO CMamkeme Opoja TpomdouuTa y
UUpKyJIaluyjy cCUcapa. Y3poUuy HacTaHKa TPOMOOLUTONEHU]je KO [Taca ¥ MaJdaka Cy:
pa3Hu HHMEKTUBHU areHCH, BUPYCH, DakTepHje, MapasuTy, pa3Ha MaToouIka CTama
jeTpe, cie3nHe, KOLITaHe CPXKU WK ayTOMMYyHe Dostectu. [IoHekan je nmpoyspokxyje
BUILIE Pa3TMYUTHX (DaKTOPpa WM Ce MPaBH Y3POK HE MOXKE OTKPUTH N1a IeH HaCTaHaK
Ha3WBaMO UAMOMATCKUM. Y HAIlOj MPaKCH MPUWIKKOM XeMaTOJIOLIKe aHaT|3e KPBH,
cycpeheMo ce ca cMmaweHHUM Dpojem TpoMOOLIMTA Y KPBH Maca U Mavyaka v Tajila CMO
npes BeIUKMM M3a30BOM [IMjarHOCTHKE U JiMjeyera HIUONATCKe Tpombo-
LUTOTIEHH]E.

Y HaueM ciy4ajy UMamo Iica pace naTysbacTa Iy[Jia, YMju IpodaeMHu Cy IoYesy ca
2,5 ropune crapocTtd. [1ac je umao cinenehe CHMTOME: HHANIETEHLY, COMHOJIEHLTY,
oiaro mosuineHy Ttemmepatypy (38,80C), dnujemux CiysHHIIA YCHE OYIUbe ca
nerexvjama M IpomjeHama y MoHawamwy. HakoH ypaheHe npBe XxemMaroJoOIIKe
aHaju3e KpBU pe3y/TaTH Napamerapa Cy YKasWBajld Ha HWAWOMATCKY TPOMOO-
LUUTONEHUjy OBOT Mca. dujarHo3a obosberwa je MOTKpelybeHa CUMITOMHMA M
ovudepeHIjaJlHOM OUjarHO30M, Tak0 Ja CMO IOYEJH ca 4yeCTUM mnpahewmem
XeMaToJIOIKUX MMapameTapa.

YK/By4HIM CMO afi€eKBaTHY Tepalldjy ca IPBUM CHMITOMHMa 000JbEHa y HallleM
CIy4ajy UAMONATCKe TPOMOOLMTOIEHHWje MIafor mca. Tepamuja je mocrturia
OUYeKHBamba, XeMATONOUIKK MapamMeTpu Cy Ce MONpPaBWIM, BPAaTHO Ce KBAJIUTET
KUBOTA U I1aC JaHaC UMa 0caM roguHa. JIujeyeme uuonaTcke TpOMOOLUTONIEHH]E je
13a30B 33 CBAKOT BeTepUHAapa MaJie IpaKkce U U3 TOT pasjiora’y OBOM pany IUjeTruMo
CBOja MCKYCTBa Ca Kojlerama.

Kipyune pHjeun: nac; TpoMOOLMTONEHH]ja; XEMaTOJIOTH]ja; Tepanyja;
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* Corresponding author, e-mail: goranparas@yahoo.com

Abstract

Thrombocytopenia represents a significant reduction in number of blood platelet
all mammalian ih their circulation. The causes of thrombocytopenia in dogs and
cats are: various infectious factors, viruses, bacterias, parasites, various
pathological conditions of the liver, spleen, bone marrow or autoimmune diseases.
Sometimes, thrombosytopenia causes many different factors or the real cause can
not be detected, and its origin is called idiopathic. In our practice, in the course of
haematological analysis of blood, we encounter a reduced number of platelets in
the blood of dogs and cats. Then we are facing the great challenge of diagnosing and
treating idiopathic thrombocytopenia on animals.

In our case, we have a dog breed of miniature puddle whose problems began at the
age of 2.5. The dog had the following symptoms: inapetency, somnolence, mildly
elevated temperature (38.8°C), pale mucous membranes of the mouth with
petechiae and behavioral changes. Following the first haematological analysis of
blood the results of the parameters indicated the idiopathic thrombocytopenia at
this dog. Diagnosis of the disease is supported by symptoms and diferential
diagnosis, so we started with frequent monitoring of haematological parameters.

In our case, idiopathic thrombocytopenia of young dogs included adequate therapy
with the first symptoms of the disease. Thearpy has achieved expectations,
hematological parameters have improved, quality of life has returned. Dog from
our investigation today has eight years. The treatment of idiopathic
thrombocytopenia is a challenge for every veterinarian of small practice and for
thisreason we share our experiences with colleagues in this paper.

Key words: dog; thrombocytopenia; hematology; therapy;

144



23. TOOUIIE CABJETOBAE IOKTOPA BETEPUHAPCKE MEJULIMHE PETTIYBJIMKE CPIICKE (FOCHA Y XEPLIIETOBHWHA) - 2018
23rd Annual Counselling of Doctors of Veterinary Medicine of Republic of Srpska (Bosnia and Hercegovina) - 2018

XEMATOJIOIIKH CTATYC MAYAKA CA XPOHHYHOM BYBPEXHOM
HHCYOHULINIEHITHJOM: EOEKAT TUJETETCKE HCXPAHE

Cmupana Iapam™, [Tapaw Fopan’, Jlykau Bojan2, Yerap Hrop’
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Kparak cagpxaj

XponuuHa dydpexHa HHCYy(pULMjeHIHja TpeCcTaB/ba CMalbeHy (PyHKUH]jy Oydpera u
CaMHMM THM U NPOMEHY XeMaTOJIOUIKUX MapameTpa KO Madaka. Y Hallem pagy
aHaJIM3UPaHU Cy XeMaTOJIOLIKY TapaMeTPH, TOK DOJIECTH U Sy)KHWHA KUBOTHOT BeKa
Mayvaka obonenux of xpoHuuHe OyDpexuHe wuHcypuuujeHuuje. Lum paga duo je
ynopehuBame XeMaTONOWKUX MapameTrapa: Madaka obonenux on CRF-a koje cy
XpameHe JUjeTeTCKOM XpaHOM 3a MayKe Ca OBUM 000/beHeM; Madaka 000JIeux Of
CRF-a ¥ HUCYy XpameHE OUJETETCKOM XPaHOM 3a Mayke Ca OBUM 0D0/bEHmEM; U
Mayaka Koje cy Ouie mOTmyHO 3apaBe. 3aTUM je oppehuBaH 3Hauaj kopuinhewma
nujeteTcke xpaHe 3a Mauke ca CRF-omM 1 eUKacHOCT leHe TPUMEHE.
Hctpaxusame je odyxBaTwio yKynHo 60 mavaka, NMOJEBEHUX Yy TPH IpyIIe.
[lapameTpyu KpBU Mauaka KOju Cy KOpHUIIheHM y Hauoj CTyOUjU OWIM CY:
€pUTPOLUTH, TPOMOOLMTH, YKyNaH O0poj JieyKkouuTa, JUudEepeHUHUjaJHUu OTHOC
JeyKoUuTa, KOHIIEHTpaluja XeMOoTIo0uHa, BpesHoCcT xemaTokpuTta, MCV, MCH,
MCHC, xkpeatunuH u ypea. Crynuja je Tpajana Tpu roguHe y BeTepuHapckoj
amOynaHTH 3a KyhHe jbydumue "MIM COOP" bawa Jlyka.

[Mojauu cTymuje Cy CTaTUCTUYKU aHanu3upaHu nomohy T-tecra (p<0,05) u Tecta
KoedwuIMjeHTa Kopenaiuyje Pearson. Pe3ynTaTu Hallle CTy/ije MOKa3yjy 1a Cpe/ibhe
BPEOHOCTH XEMAaTOJOIIKUX TMapaMeTapa y TPynH Madaka KOje HUCYy KOPHUCTHIIE
IOUjeTeTCKy XpaHy 3a Mauke obosene o CRF-a ce ctaTUCTHUKM pa3nuKyjy y OLHOCY
Ha JpyTe ABE Ipyne Madaka: rpymna Koja je KOpUCTHIA SUJEeTETCKY XpaHy 38 Mauke
obonene og CRF-a v koHTpOHE rpyne Mavyaka. Takohe, KBamuTeT XKUBOTA DOBH je U
Iy KMHa XKUBOTHOT Beka Beha je ko[l Mayaka Koje Cy KOPUCTUTIE JUjeTETCKY XpaHy y
OJJHOCY Ha OHE Koje HuCy. [lujeTeTcka xpaHa ornopassba Oydpere Mmauke odosesne of
CRF-oMm.

Kipyune peun: 6yOpexxHa HHCyDULIMjeHLIN]a; XEMATOJIOTHja; MauKa; IUjeTecka
XpaHa
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HEMATOLOGICAL STATUS OF CATS WITH CHRONIC RENAL
FAILURE: EFFECT OF DIETARY FOOD

Smiljana Paras', Paras Goran’, Lukac Bojan®, Cegar Igor’

! Faculty of Sciences and Mathematics, University of Banja Luka,
Republic of Srpska, Bosnia and Hezegovina
* Veterinary Ambulance "MIM COOP" Banja Luka,
Republic of Srpska, Bosnia and Herzegovina
* Corresponding author, e-mail: smiljana.paras@pmf.unibl.org

Abstract

Chronic renal failure is a disease displayed by decreased kidney function and
therefore a change in haematological parameters in cats. In our work. In our work
we analyzed the hematological parameters, the course of the renal disease and the
length of the lifetime of cats suffering from chronic renal insufficiency. The aim of
the study was to compare the haematological parameters of cats suffering from
CRF, fed with a dietary food for cats with this disease; cats suffering from CRF and
not fed with a dietary food for cats with this disease; and cats that were completely
healthy. Then, the importance of using CRF-approved food for diseased cats and
the effectiveness of its application was determined.

The study included a total of 60 cats, divided into three groups. The blood
parameters of cats used in our study were: erythrocytes, thrombocytes, total
leucocytes, differential leukocyte, hemoglobin concentration, hematocrit, MCV,
MCH, MCHC, creatinine and urea. The study lasted for three years at the
Veterinary Ambulance for pets "MIM COOP" Banja Luka.

The study data was statistically analyzed using the T-test (p <0.05) and the Pearson
correlation coefficient test. The results of our study show that the mean values of
haematological parameters in a group of cats that did not use a dietary food for cats
suffering from CRF were different statistically from other two groups of cats: a
group that used a dietary food for cats suffering from CRF and control groups of
cats. Also, the quality of life is better and the lifespan is higher for cats who have
used a adieatary food than those that are not. The dietary foods recover kidneys of
the cats diseased by CRF.

Key words: renal failure; hematology; cat; dietary food
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KIIHMHHUYKA ITPE3EHTALIMJA U TUJAT'HO3A BOJIECTH IIVIABOT
JE3HKA, 3APA3BHOT EKTUMA U ®OTOCEH3UTHU3ALIHNIE OBALIA'Y
PEITYB/IUIIH CPIICKOJ
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Kparak cagpxkaj

Bonect nyiaBor je3uka, 3apa3Hy eKTUM U (POTOCEH3UTH3aLMja Cy DOIeCcTH oBaua Koje
je HeonmxomHO AudepeHLHjaTHO AUjarHOCTHUKH Pa3IMKOBATH. Y MPAKCH AeTasbaH
OMIUTH KJIMHUYKY [TPErsiesl OBalla je IOTUUjemEeH U PUjeTKO ce CipoBonu. KiiMHUuKa
npe3eHTanuja DOJIeCTH IJIaBOT je3uKa, 3apa3HoT eKTUMa U GOTOCEH3UTH3aLMje HUje
TUMWYHA W TEIIKO je KJIWHUYKK Pa3lUKOBAaTH HaBeleHe OosnecTd. Y pamy cy
NpUKa3aHW W ONUCAaHU KIMHUYKM C/lydajeBH 0ojecTH maaBor jesuka y douw,
3apasHor ektuMma y Ilanama, Poratuuu n Hesecumwy 1 (poTOCeH3UTH3aNLMje OBaLa y
['papuiny. Jleta/bHO Cy ONKMCaHEe pas3/IvKe Y KIMHUYKO]j CIMLU KOZI OBa TPH 0D0JbEHa
Y NOCTyNaK JUjarHO3€ KOjU je HEONXOJaH 3a IOCTaB/bake IPaBUIHHUX Mjepa
cy3bujama donecTu.

KipyuHe pHjeun: donect miaBor je3uka, eKTuM, porogepmarutuc, Penybnuka
Cpncka
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CLINICAL PRESENTATION AND DIAGNOSIS OF BLUETONGUE,
CONTAGIOUS ECTHYMA AND PHOTOSENSITIZATION OF SHEEP IN
THE REPUBLIC OF SRPSKA

Oliver Stevanovic'*, Dane Ernaut’, Branislav Galic’, Neven Sarenac’,
Zoran Damjanac’, Sonja Nikolic', Jelena Maric', Dragan Kasagic',
Drago Nedic', Zeljko Sladojevic'

! PI Veterinary Institute of Republic of Srpska ,Dr. Vaso Butozan“ Banja Luka,
Ul. Branka Radicevica 18, 78000 Banja Luka, Bosnia and Herzegovina
*Ad Veterinary Ambulance Laktasi, Gavrila Principa 1, 78252 Laktasi, Republic of Srpska,
Bosnia and Herzegovina
® Veterinary Ambulance ,Zoovet* Pale, Srpskih ratnika 73, Pale, 71420 Pale,
Republic of Srpska, Bosnia and Herzegovina
! Veterinary Ambulace ,Damjanacompany“ Obrena Ivkovica bb, 88280 Nevesinje,
Republic of Srpska, Bosnia and Herzegovina
*Corresponding author: Oliver Stevanovi¢, DVM, e-mail: oliver.stevanovic@virs-vb.com

Abstract

Bluetongue disease, contagious ecthyma, and photosensitization are sheep
diseases that need to be differentiated diagnostically. In practice, a detailed general
clinical examination of sheep is underestimated and rarely is carried out. Clinical
presentation of bluetongue, contagious ecthyma and photosensitization is not
typical and it is difficult clinically to distinguish the mentioned diseases. The paper
presents and describes clinical cases of blue tongue disease in Foca, contagious
ecthyma in Pale, Rogatica and Nevesinje and photosensitization of sheep in
Gradiska. The differences in the clinical presentation and diagnosis procedure of
these three diseases are described, which is necessary to set up the correct
measures of disease control.

Key words: blue tongue disease, contagious ecthyma, hepatogenous
photodermatitis, Republic of Srpska
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HHTPAUHIOWUBHUYAJTHA BAPHPAILA KPBHUX ITAPAMETAPA,
+~DELTA CHECK“ ITPOBEPA U HHXO0B 3HAYAJ Y CBAKOOJHEBHOM
JIABOPATOPHUJCKOM PALY

Bama Kosauesuh', Mapko P. ITunnosuh'*, Bpanucnasa Benuh',
Wsana Jlakuh', Jpaxen Kosauesuh'

! lenapTmaH 3a BETepUHAPCKY MeuIMHY, JlabopaTopuja 3a NaToNoMKy (GUHONOTH]Y,
ITomonpuspenuu axynret, Hosu Cagn, Cpbuja
* KopecnoneHTHu ayTop, e-mail: mcincovic@gmail.com

Kparak cagpxaj

Ha Baprpame DHOXEMHjCKMX M XEMATOIOLIKUX MapameTrapa y KpBU KpaBa yTHYe
Benvku Opoj dhakropa. M3pas ,delta check” ogHocu ce Ha ynopehuBame pesynTaTa
OHMOXEMHUjCKUX U XeMaTOJIOUIKHUX aHaIM3a /IB€ WY BUILle y30paka KPBH, KOjU TOTHYY
0Jl UCTE jeIUHKE a y3€eTH Cy y ogpeheHOM BpeMeHCKOM pa3maxy. Pasnuka usmehy
IBa CeTa pesysraTa Cce ynopehyje ca rpaHHLOM, Koja je CIENU(HUYHA 3a MEPEE.
Kapa pasnuka npenasy rpaHuily, 3a [ojaTke y APYroM Mepewy Tpeda 3amo4yeTH
IenTa LXeLK IPoBepy /a JIM Ce Pajy O UCTOM Y30PKY Kao y IIPBOM MEPEY WU Ce
pany O 3Ha4yajHOM Bapupamwy lapameTapa yciaen donecu win c1. KoHuenrt genra
nposepe yBeneH je on crpaHe Nosanchuk u Gottman-a 1974. ronyuHe Kao TeXHUKA
KOHTPOJIE KBaJIUTETa 33 UAEHTU(UKALHUjY TOTPEIIHO UIeHTU(UKOBAHUX y30paKa. Y
CBOM IPBOOMTHOM OIIMCY OBaKBOI IPHUCTyMNa, ayTOPU Cy PY4YHO NIPOBEpaBaIH
TPEHYTHE U IPETXONHE pe3yJiTaTte NanujeHTa 1a Ou uieHTU(PHUKOBaIU HEBEPOBATHE
IIpPOMeHe Yy pesyaTaTuma nabopatopujckux npouenypa. Ladenson je 1975. ronune,
onucao npBy ynorpedy padyHapa 3a ynopehuBame TPEHYTHHX WM IPETXOJHUX
npUMepaka nalyjeHaTa y pealHOM BpeMeHy, TOIITO Ce pe3yaTaTy pasmarpajy. OBaj
OCHOBHM NMPUCTYT 3a UAeHTU(PHKaHWjy 3HauajHuX ,delta check” mpoBepa kopucre ce
U JaHac. M3pauyHaBamwe ,delta check* BpegHocTH BpuM ce mpema cienehum
dopmynama (X1 TpeHyTHo Mepee; X2 [TpenxonHo Mmepeme): a) (X1-X2) (mpomeHa
BPEIHOCTH y jenUHHLIM TMapametpa); 0) (X1-X2/X2)x100% (mpoueHaT mpomeHe
BpenocTH); 1) (X1-X2/Xz)/Bpeme x100% (% npomene/jenvHuLy Bpemena); i) (X1-
X2)/BpeMe (IpOMEHa BPENHOCTH y jeAWHHULH MapameTrpa / jeNUHHIIa BPEMEHA);
e) (X1-X2/X2)/ speme x100% (%/jenununa BpemeHa). [lo3HaBawe WHTpaWHOU-
BUJlyaJTHUX Bapupawa NapameTrapa Cy OJ BEeJMKOI 3Hauaja y Luby MPABUJIHOT
Iperno3HaBama Yy3opaka, peAyKldje INpeaHaJUTHYKe Tpellke, Hperno3HaBama
MAaTOJIOUIKOT CTama jeJUHKE U UCIIUTHBama eeKTa Tepamnyje.

KrpyuyHe pHjeyn: WHTpauHIOWBHAyalHa Bapujauuja, delta check, Ouoxemwuja,
XeMaros0Tuja

3axBannuna: Pesynraru cy neo npojexra TP31062.
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THE INTRA-INDIVIDUAL VARIATION OF BLOOD PARAMETERS,
"DELTA CHECK" ANALYSIS AND THEIR SIGNIFICANCE IN
EVERYDAY LABORATORY WORK

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

' Department of veterinary medicine, Laboratory of pathophisiology,
Faculty of Agriculture, Novi Sad, Serbia

* Corresponding author, e-mail: mcincovic@gmail.com
Abstract
Various factors influence the variation in the biochemical and haematological
parameters in the blood of the cow. The term "delta check" refers to the comparison
of the results of biochemical and haematological analyzes of two or more blood
samples that originate from the same individual and taken at a certain time
interval. The difference between the two sets of results is compared with the
boundary, which is specific to the measurement. When the difference exceeds the
boundary, for the data in the second measurement, a delta check is to be checked
whether it is the same sample as in the first measurement or it is a significant
variation of the parameters due to illness or the like. The concept of the delta check
was introduced by Nosanchuk and Gottman in 1974 as a quality control technique
to identify erroneously identified samples. In their initial description of this
approach, the authors manually checked the current and previous patient results to
identify incredible changes in the results of laboratory procedures. In 1975,
Ladenson described the first use of computers to compare current and previous
patient samples in real time, as results are being considered. This basic approach
for identifying significant delta check checks is used today. Calculation of the delta
checkvalue is done according to the following formulas (X1 Current measurement;
X2 Preliminary measurement): a) (X1-X2) (change in value in the parameter unit);
b) (X1-X2 / X2) x100% (percentage change in value); ¢) (X1-X2 / X2) / time X100%
(% change / unit of time); d) (X1-X2) / time (change in value in the unit of time /
unit of time); e) (X1-X2 / X2) / time x100% (% / time unit). Understanding of
intraindividual variation of parameters are of great importance for the purpose of
correct identification of samples, reduction of pre-analytical error, recognition of
the pathological state of the individual and examination of the effect of therapy.
Key words: intra-individual variation, delta check, biochemistry, hematology.
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KOHTPOJIA ITPEAHAJIMTHYKHX ®AKTOPA KO OBPAJJE Y30PAKA
KPBH ITIOPEKJIOM CA ®APME
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Kparak capgpxaj

On y3umama KpBH [0 U3[laBama pe3ysiTaTa OCTOjU BEIUKHU Opoj pakTopa Koju Mory
yTULIATH Ha 1abopaTtopujcku Hanas. HajBakHuju cy akTOpH O BpEMEHY [1ejCTBa U
Ty CNajajy NpeaHaJWTUUK{, aHAIUTUYKH U MOCTaHAIUTHYKU. Hajsehu Opoj
rpemaxa (rmpeko 70%) HacTaje y npeaHaTUTULIKO] a3u. [Ipuinnkom ysumama KpBH
3a (J1ake Y BEeTEPUHAPCKY J1adopaTopujy NOTeDHO je a CBaKH BIIACHUK U BETEPUHAP
uMajy cnepehy mucty mposepe ucnpen cebe: WCTPaXUTH HUCTOPHjy Oomectd u
KJIMHUYKY [HjarHody, OAPEOUTH aHajau3e KpBU OJf HHTepeca, IPOBEPUTH
moryhHOCTH HHTep(bepeHque MPOBEPUTH ONTHUMAIHY BEHY 3a Y30DKOBame,
onabpatu ofrosapajyce urie, Urie u QHTHKOAry/aHTe (KoHCYnTYjTE na6opaT0pHJy)
0be3beuTH ONMpPEMY 3a OArOBapajycy 3AUITUTY JKUBOTHILE, YKIbyuyjyCH BeHy,
obenexuTH Tybe Mpe y30pKOBama MOMOCY TPajHAX MapKepa, MPOBEPHTH H
NPUIPEMUTH NTOTPedHE yCI0BE CKIANUILTEHA U TPAHCIIOPTa, MPUIIPEMUTH 3aIIHC O
Y30PKY, IPaBUJIHO UMOOU/INCATH JKUBOTHUSE, H3DeraBaTH 3aTBapame BeHe BULIE oF 1
MUH, MOCTYMaK CaKyT/bakha 3al0YHbe Ca HajoCeT/bUBUjOM y30pKoBaweM (hennjcka
aHaju3a / XeMaToJIorHja), HaCTaBUTH Ca IUIa3MOM, KOHAYHO Y3€TH CEpyM; UMaTH Ha
YyMy JAa K-eJTa MOXe KOHTaMHWHUpaTH cienehu ys3opak, ako je MPOTOK KpPBH
MPEKUHYT TOKOM CaKyTlybakba 010ALUTH BaKyTajHED 3@ CaKyIUbale€ U HACTABUTH Ca
HOBOM LIEBYULIOM J1a 1 U3DET/IN XeMOJN3Y Y30pKa, U30eraBaTv acClupanujy y3opka c
IIPpETEPaHOM CHJIOM / TypOyJ€HLUjOM, BaKyTajHEPE UCIYHUTH O HUBOA KOjHU je
ompenuo mpousBohau, MeIaTHh aHTHUKOAryJlaHC M KpB, Kao M akleaeparop
Koarysalyje ¥ KpB OIMax y3 Na)K/bUBO 00PTambe eMPYBETE 3a CAKyI/bakbe MeT I0 0CaM
nyta, He Tpeda myhkatu empyseTe, HO3BOJWUTH CEPyMy [a 3aBPLIM HaCTaHaK
koarynyma TokoM 30 MuUHyTa 0e3 KpeTawa Yy YCIPAaBHOM IMOJ0Xajy Ha COOHO]j
TEMIIepaTypH, y30pke LeHTpUQyrupaTH y nepuony of 1 cat of cakyrubamwa U 0fMax
npeSaLuTy cepyM / IIa3My Y HOBH BaKyTajHEp MM OITOBAapajycy MOCYy, YyBaTH
OJIBOjeHU CcepyMm/TuiasMy y mpaky Ha 4°C, y3opke HaMemeHe 3a XeMaTOoJIOTHjy
4YyBaTH Ha CODHOj TEMIIEPATYPH, ajlly HE OyXXe O 2 faHa, OIMax HAllPaBUTH KPBHE
pa3mase 3a aHanusy Mmopdonoryje henuja, 3adenexut 6uno kakBy abHOpMaTHOCT
TOKOM IIOCTYIIKA Y 3aIIUCY Y30pKOBamwa, IPUI0KUTH 3alHC, y30paK Ca 3alITUTHUM
NaKOBawkHMMa U XJIaJHUM [IaKOBawkeM, H3DeraBaTy Cjlame y30pka TOKOM BUKEH[A.
KipyuHe pHjeun: kps, y30opuu, papma, NpeaHaaTuTUIKu HakTopu
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Abstract

There are a large number of factors that can affect laboratory findings from taking
blood to the release of the results. The most important factors are in terms of the
time of action, and these include pre-analytic, analytical and post-analytic. The
largest number of errors (over 70%) occurs in the pre-analytic phase. When taking
blood for sending to a veterinary laboratory it is necessary that each owner and
veterinarian have the following checklist in front: investigate the history of the
disease and the clinical diagnosis, determine blood tests of interest, check the
possibility of interference, check the optimal venous sampling, select the
appropriate needles, and anticoagulants (consult the laboratory), provide
equipment for adequate protection of the animal, including the vein, mark the
tubes before sampling with permanent markers, check and prepare the necessary
condition higher storage and transportation, to prepare a record of the sample,
properly immobilized animals, to avoid closure of the vein over 1 min, the
procedure begins with the collection of the most sensitive sampling (cell
analysis/hematology), proceed with the plasma, serum finally taken; keep in mind
that K-EDTA can contaminate the next sample, if the blood flow is discontinued
during collection, discard the vacuum cleaner for collection and continue with the
new tube to avoid sample hemolysis, avoid aspiration of the sample with excessive
force/turbulence, fill the vacuum cleaner to a level that has been determined
manufacturer, mix anticoagulant and blood, as well as coagulation and blood
clotting accelerator immediately with careful rotation of the tube for collection five
to eight times, do not need to shake the tubes, allow the serum to complete the
formation of a coagulum for 30 min, centrifugate the samples for 1h from
collection and immediately transfer the serum/plasma to a new vacuum cleaner or
appropriate container, to keep separate serum/plasma in the dark at 4°C, to store
samples for hematology at room temperature , but not longer than 2 days;
Immediately make blood smears for the analysis of cell morphology, record any
abnormality during the sampling process, enclose the record, sample with
protective packaging and cold packaging, avoid sending the sample over the
weekend.

Key words: blood, samples, farm, preanalytic factor.
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ITOJABA TPUXOPHUTO3E KO TOBHE JYHAIH

WBana JlaBuos'*, Muonpar Pagunosuh', 3opana Kosauesuh',
Muxajno Eppesan’, Aunamapua Fandu', Cama Unuh'

! lenapTMaH 3a BeTepHMHapCKy MeauLuHy, [Tomonpuspeany gakynter, Yausepauret y Hosom Cagy,
Tpr Jocuteja Obpanosuha 8, Hosu Can, Penybnuka Cpouja
* KopecrogeHTHu ayTop, e-mail: ivana.davidov@polj.edu.rs

Kparak cagpxaj

Tpuxodurosa je jenHa on uyecTux odosbema roseja, Koje M3a3vBa IJbUBHIIA
Trichophyton verrucosum 4uje Criope 0CTajy Iyro BUTAJHE y CIOJbAlllh0j CPeJUHH.
YjenHo je oBo obo/berwe 300HO3a, jep jeMHAKO MOTY /a ce UHMUIUPAjy /byau U
KUBOTHHE. MHDeKHja ce Dp30 IWKpH, a 0BO IbUBUYHO 000JbEHE NOBOAU OfpeheHnx
€KOHOMCKHUX T'yOHuTaKa. ¥ TOKy OBOT UCTpaKMBamwa Cy OWIa yKk/byuyeHa TOBHA jyHan
CTapocTy 4 Mecena Koja Cy TpaHCmoproBaHa u3 jy»kHe Cpduje y meo Bojsonune-
Maupy. HakoH Mecel] JaHa OJf TPAHCIIOPTa AOLLIO je NO W3DHjama KapaKTepH-
CTUYHHUX CUBO- DEJIMYACTUX OKPYIVIMX IPOMEHA Ha KOXKH TOBHe jyHanu. ToBHA jyHan
Ca meT UHAWBUYATHUX ra3IUHCTaBa HUje MpUMalia Tepanujy, IOK je TOBHA jyHaJ ca
OpPyTUX TeT ra3fiiHCTaBa MpUMasa Tepanujy npuMeHom npemnapara Dekanol®. Ha
OCHOBY [00HjeHMX pasyiTaTa MOXKe Ce 3aK/byYUTH Oa 3a IocTh3ame edexra
cy3dujama Tpuxodurose, HajdO/BE je MPUMEWUBTH TEPANHUjy WU jowl DOsbe
CIIPOBOJUTH BaKLJMHALIWjy TOBHE jyHAU Y3 IPUMEHY KBaJTUTAaTUBHE UCXPaHE.
KipyuHe peun: TpuxoduTo3a, TOBHA jyHal, 300HO3a
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RINGWORM FINDINGS IN BEEF CATTLE

Ivana Davidov'*, Miodrag Radinovi¢', Zorana Kovacevi¢', Mihajlo Erdeljan’,
Annamaria Galfi', Sasa Ili¢!

! Department of Veterinary Medicine, Faculty of Agriculture,
University of Novi Sad, Trg Dositeja Obradovi¢a 8, Novi Sad, Serbia
* Corresponding author, e-mail: ivana.davidov@polj.edu.rs

Abstract

Ringworm is one of the commonest skin diseases in cattle. Ringworm is a
transmissible infectious skin disease caused most often by Trichophyton
verrucosum, a spore forming fungi. The spores can remain alive for years in a dry
environment. It occurs in all species of mammals including cattle and man.
Although unsightly, this fungal infections cause little permanent damage or
economic loss. Direct contact with infected animals is the most common method of
spreading the infection. During this research, beef cattle aged 4 months were
transported from southern Serbia to the part of Vojvodina - Macva. After one
month of transport, the characteristic gray-whitish round changes on the skin of
beef cattle occurred. Beef cattle from five individual farms did not receive
treatment, while other beef cattle from other five farms received therapy using the
Deanol® solution. As a conclusion, in order to achieve the effect of suppressing
triphophytosis, it is best to apply therapy or better implement the vaccination of
beef cattle and using the qualitative nutrition.

Key words: Trichophytosis, beef cattle, zoonosis
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IIpegasare tio io3usy
EKCTPALUE/JTYJIAPHE MPEXE HEYTPO®HU/THUX I'PAHYJ/IOLIUTA

Muoppar Jlasapesuh', Anexcangap Munosanosuh’, Mapuna Xekuh Cromuh’

' Ip Muoppar Jlazapesuh, penoau npodecop, GakynTer BeTepuHapcke menunune, beorpan, Cpduja
? Ip Anexcanap Munosanosuh, Hayunu capaguuk, JIBM Mapuna Xekuh Cromuh, ucrpaxusay
capapgHuK, Hayunu uHcTUTYT 3a BetepuHapcTBo Hosu Can, Cpduja
*KopecnopeHTHY ayTop, e-mail: lazarevicm@vet.bg.ac.rs

Kparak cagpxaj

HeyTtpodunnu rpany1ouuTH Cy (harouuTHe hesnuje koje YuHe MPBY TUHUjY OfdpaHe
opraHusma oji dakrepuja, BUpyCa, IJbMBULIA W MPOTO30a. MHrectrja u ydujamwe
“yipe3a” WK yKIamake CTPAaHUX MOJIEKYJIA MPEeNCcTaBbajy CJI0KEHE Mpouece, KOjH
nojgpasymeBajy KoopAuHULM)y Beher dpoja henujckux aktuBHOCTH. Kao oarosop Ha
noBpesy Wid UHQeKUrjy, o0MYHO Hacraje MHGIAaMAaTOPHU OATOBOP MOCpPENOBaH
HeyTpodHuIHUM rpaHynouuTima. OBe henuje Ha HEKM HAaUMH KOODOWHMLIY
(yHkuMje ocrtanux henuja ypoheHor MMyHHTETa LITO je Of NMPeCysHOr 3Hayaja 3a
eIMMHHaLYjy mnaroreHa. Jlyro ce cmaTpalo [a HEYyTPOQUIHH TPaHyJIOLUTH
eTMMUHUILY DaKkTepuje caMo (arolUTO30M U UHTPALleTyTIapHUM yOUjalkeM, Kao U
ocnobahameM peakTHBHHX BpCTa KMCEOHMKA, ajlu Ce Y HOBHje BPEME CBe BHILIE
WUCTHYE 3HAyaj HUXOBUX AaHTUMHUKPOOHUX nonunentuaa. ExcrpanenynapHo
ocinodoheHH AHTUMUKPOOHM NOJMUNENTHAA MOTY JONPUHETH eITHMHUHALUjU
DakTepHja MOCPEJHUM MEXaHU3MHUMa WIH JUPEKTHO.

Kap mohe po BaxTepujcke, IbMBHYHE WM IapasUTCKe HWHQEKUHje, MUKpOOHe
KOMIIOHEHTE Kao IITO Cy JHUIONOINCaXapUIH, peaKTUBHE BPCTe KHceoHUKa - POC
(yxpyuyjyhu H202) u mpyru dakTtopH, noBoAe A0 MOPQOJOLWIKUX MPOMEHA Y
HEYTPOUIHUM TpaHYJIOLUUTHMA. 3afaTak HEYTPO(UIHUX TpaHYIOLHUTa je ha
“ynoBe” MHUKpPOOPraHM3aM U CIPeYe HEroBO IIUPEHE LUPKYJIaLHjoM U JEO OBOT
3a/1aTka ce obasba TpehuM BUIOM aKTUBHOCTH, GOPMHUpakEM eKCTpaleTyTapHUX
Mpexa. Mpexe Cy cauMmbeHe Off IeKOH/Ie30BaHOI XPOMAaTHHA, Ca MPOTEHHUMA U3
rpaHy/iia M LWTOIUIa3MaTCKUM IpOTEMHHMMA. 3a pasnuky oj ¢arouurose, Koja
3axTeBa JOCTa EHEPTHje, Mpeke UMajy CIoCODHOCT Aa "yyioBe" MUKpoopranusme oes
IOZATHOT YTPOIIKa eHepruje, Jy»ke Cy CIOoCOOHE 3a Je/I0oBame, a MOTY U [ia YKIOHE
MHKPOOpPraHU3Me KOjH Cy BehHux JUMeH3uja U Koje HeyTPO(HUIHY I'PaHyIOLUTH HE
mory aa ¢arouuryjy.

Y aKkTUBUCaHMM HEyTPOMUIHUM TpaHY/JIOLUUTHMa NPBO A0Ja3u O ociodahama
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Benrke konuurHe POC - kbyyHHX 32 QOpMHUpame eKCTpauenyiapHux mpexa. 13
rpaHyna HeyTpoQWIHHX TpaHyiouuta ce ociaodahajy emacraze u  MIIO
(Myjenonepokcuiasa) U MUrpuUpajy ka jenpy. Enmacrasa y jempy nosomu 1o
pasrpagme nosesyjyhyx XUCTOHA U [eflyje Ha OMOTad jempa. Y camom jeapy, MITO
BPILY MHTEH3UBHY NEKOHJEH3alHjy XpOMaTHHA [OK Jaba 00pajia XMCTOHA BOU Ka
pyntypu henuje. Kapa ce, Ha kpajy, henujcka memOpaHa pacnajgHe, YHyTpallbu
cagpxaj ce ocnodaha y excrpauenynapHu npoctop dopmupajyhm mpexe (eHI.
Neutrophil Extracellular Traps).

KibyuHe peuH: ekcTpanenylapHe MpeXe, HeyTPO(UIHU IPaHyI0LUTH, YpoheHn
UMYHUTET
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Lecture by invitation

NEUTROPHIL EXTRACELLULAR TRAPS

Miodrag Lazarevi¢'™, Aleksandar Milovanovi¢’, Marina Zeki¢ Stogi¢’

'Dr Miodrag Lazarevi¢, Professor, Faculty of Veterinary Medicine, Belgrade, Serbia
’Dr Aleksandar Milovanovié¢, Research Associate, DVM Marina Zeki¢ Stosi¢, Research Assistant,
Scientific Veterinary Institute Novi Sad, Serbia
Corresponding author, e-mail: lazarevicm@vet.bg.ac.rs

Abstract

Neutrophils are phagocytic cells establishing first line of defence against viruses,
bacteria, fungi and protozoa. Ingestion and killing of “foreigners” or elimination of
non-self molecules are complex in nature and require coordination of numerous
cellular activities. As a response to injury or infection, inflammatory response is
usually generated being mediated by neutrophils. These cells somehow regulate
functions of other innate immune cells which is crucial for pathogen elimination.
For a long time, it was beleived that neutrophils eliminates bacteria only by
phagocytosis and intracellular killing including release of reactive oxigen species
(ROS). Currently, a significance of their antimicrobial polypeptides is becoming
more and more evident. Antimicrobial polypeptides that are released in
extracellular space can participate in bacterial elimination both directly or by
indirect mechanisms.

As a consequnce of bacterial, fungal or protozoal infection, microbial components
such as lipopolisacharides, ROS (including H202) and other factors, induce
morphological changes in neutrophils. The main task of neutrophiles is to “catch”
microorganism and prevent its spreading by circulation. Partly, this task is
effected by their third role — forming of neutrophyl extracellular traps (NET). NETs
consists of decondesed chromatine, carrying proteins originating from both
granules and cytoplasm. In contrast to phagocytosis, that requires substantial
amount of energy, NETs can trap microbes without additional energy
consumption. They act longer and can also eliminate large microbs which
neutrophils can not engulf.

In activated neutrophils, a large amount of ROS is generated which is crucial for
NETs forming. From neutrophil granules, enzymes like elastase and
myeloperoxidase (MPO) are being released migrating towards cellular nucleus.
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In the nucleus, elastase disassembles connective histones and fragmentate nuclear
envelope. In the nucleus, MPO decondensates chromatine and further degradation
of histones leads to cell rupture. When, at the end, cellular membrane
desintegrates, acontentisreleased in exstracellular space forming NETs.
Keywords: exstracellular nets, neutrophils, innate immunity
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IIpegasare tio io3usy
OPTAHCKE KHCEJIMHE Y HCXPAHH XXUBOTHIHA

Pagmuna Mapkosuh'*, Cramen Pagynosuh', Anpuana Panocasarr’,
Munan X. Bantuh', Mapuja Crapuesuh’, Cama Iemes’, [lledpep Oparan’

! dakynTeT BeTepUHApCKe MeJHUIIMHE YHUBEp3UTeTa y beorpay;
’ daKyKTeT 3a TPUMEHEHN MEHALIMEHT, eKOHOMH]Y U duHaHcHje, Beorpan, Cpbuja;
’ Bojcka Pemy6muke Cpouje
! ®CX Marujesuh, Bpmauka bama
* KopecnoHauHT ayTop, e-mail: radmilam@vet.bg.ac.rs

Kparak cagpxaj

EBporncka 3adpaHa kopuirhewa aHTUOMOTHKA Ca LWbEM CTHUMYJIMCama pacra
xuBotuma of 2006. romuHe, kKako OM ce u3derao puU3UK Of pa3BOja YHAKPCHE
OTIOPHOCTH IAaTOTeHa, alu W Ja O0u ce wusderme pesungye aHTUOMOTHKA Y
HaMHMpHHLIaMa aHMMAalHOI TOpeKIa, JOoBejaa je [0 MoTpede 3a IMpOHaIaKemeM
anNTEpHAaTMBHUX pellema 3a BUXOBY 3aMeHy. HM3mehy octanor (eH3umy,
pOdOHOTHLH, TPEDUOTULIY, JIEKOBUTO DOUJbE, €CEHLIjaiHa yiba, UMYHOCTUMYJIAHTH
...), OpTaHCKe KHCEJIMHEe U BUXO0BE COJU Cy Ce IMoKasasae BpJIo eUKaCHUM y TOM
CMUCITY.

OpraHcke KucenuHe Cy kopulnheHe feneHrjaMa y XpaHH 3a )KUBOTHEE, YITITaBHOM 33
ouyBamwe xpaHe, 300r cmamewa pH BpenHocTH M nmydepckor Kamauurera, Kao H
aHTUDAKTEPUjCKUX M aHTUYHTalHUX edekara y xpaHd. OBH e(deKTH C e
MaHUGECTyjy U y TaCTPOMHTECTUHAIHOM TPaKTy, TAe UHXUOUPAjy rpaM-HeraTuBHe
bakrtepuje (Salmonella spp., Escherichia coli, Campilobacter jejuni...). OpraHcke
KHCenuHe cMawyjy pH BpenHocT ocnodahawmem joHa BOJOHMKA Yy XKETyAlLy, YUMe
aKTUBUPAjy TMENCUHOreH Kako ©Ou ce ¢OpMHUpao TENCHH, MOCIEeIUYHO
nobospiiaBajyhu CBap/pUBOCT NMPOTENHA (ONTUMaNIHU pH 3a aKTUBHOCT NEINCHHA je
2,5-3). 3atum, oHe modosbliaBajy aurectujy munepana (P, Ca, Mg, Zn) us
XpaH/BUBUX cacTojaka, 30or mnoBehaHe akTMBHOCTM €H3MMa Ha HWKUM pH
BpefHOCTUMa (MHUKpoOHa ¢uTtasa) U GOpPMHUpajy pacTBOpP/bUBE KOMILIEKCe
MMHepasja U aHjoHa OpPraHCKUX KucenWHa. OpraHcke KHCeJIMHe NO0DO0JblIaBajy
€HEepreTcKy MCKOPHUCT/BUBOCT Y UHTepMearjapHOM MeTabonusmy. Hako je riaBHa
aKTHBHOCT OPTaHCKUX KUCETHWHA KOJ] )KUBUHE YTIaBHOM aHTUMUKPOOHA, KOJ| CBHUbA
je oKa3aHo ja MaCHe KHUCEJIMHEe KPaTKOr JIaHLa, Kao WITo Cy cupheTHa, NponuoHCcKa
u OytepHa kucenuHa, y TUT-y mory nosehaTtu nponudepaunjy enutennux henvja u
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MMaTU CTUMYyJaTHUBHE edeKkTe Ha eHIOKPHUHY U er30KpPUHY CeKpelHjy MaHKpeaca.
HepnocraTtak KOH3UCTEHTHOCTH Y TPUKa3HWBakkhy BAXKHOCTH OPTaHCKUX KUCETHWHA KO,
JKUBUHE II0BE3aH je Ca YUIHEHULIOM Jla CE OpraHCKe KHcenuHe Op3o metadonuuy y
NpenwbeM ey OUTeCTUBHOI TpaKTa KMBHUHE (BO/BKA W JKedyAal), WITO CMamwyje
BUXOB yTHUIIAj HA MPOU3BOAHE MepdopmMaHce dpojiaepa, ajin U Ha nepdopmMaHce
HOCW/ba (TTPOM3BOMIKA jaja, KBAJUTET jaja). laHac ce KOpUCTe MPOTEKTUPAHU
npemnaparu OytupaTa Tpehe reHepanuje, KOju UMajy modosblIaHe KapaKTePUCTHUKE
(CTHKY y 3ail€ [EJI0BE TaCTPOMHTECTHHAIHOr TpaKTa HepasrpaheHu, mpoueHar
aKTUBHOT CaCTOjKa y IPOU3BOAY j€ BUILH I1a je MOTpedHa Mama [103a 10 KUJI0TpaMy
XpaHe...).

KibyuyHe peuH: OpraHCKe KHCEJIWHE, AHTUMHUKpPOOHa aKTHBHOCT, HCXpaHa
)KUBOTHHA, TPOU3BOAHE nepdopmaHce

3axBanHuna: OBaj pan je nmeo npojekta TP 31034 koju duHaHCMpa MUHHCTApCTBO
ObpasoBama, Hayxke u Texnonomxor passoja Perrydnuke Cpouyje.
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Lecture by invitation

ORGANIC ACID IN ANIMAL FOOD

Radmila Markovié¢", Stamen Radulovi¢', Adriana Radosavac’,
Milan Z.Balti¢', Marija Starcevi¢’, Sasa Pesev’, Sefer Dragan'

! Faculty of Veterinary Medicine, University of Belgrade;
? Faculty for Applied Management, Economics and Finance, Belgrade, Serbia;
® Army of the Republic of Serbia
* FSH Matijevi¢, Vrnjacka Banja
* Corresponding author, e-mail: radmilam@vet.bg.ac.rs

Abstract

The European ban on the use of antibiotics in order to stimulate animal growth
since 2006, in order to avoid the risk of developing cross-resistance of the
pathogen, but also to avoid the antibiotic residue in foods of animal origin, has led
to the need to find alternative solutions for their replacement. Among other
things (enzymes, probiotics, prebiotics, medicinal herbs, essential oils,
immunostimulants ...), organic acids and their salts have proved to be very effective
in thisregard.

Organic acids have been used for decades in animal feed, mainly for food
conservation, due to a decrease in pH and buffer capacity, as well as antibacterial
and antifungal effects in feed. These effects are manifested in the gastrointestinal
tract, which inhibits gram-negative bacteria (Salmonella spp., Escherichia coli,
Campilobacter jejuni ...). Organic acids reduce the pH value by releasing hydrogen
ions in the stomach, thereby activating pepsinogen to form pepsin, thereby
improving the digestibility of proteins (the optimum pH for pepsin activity is 2.5-
3). Further, they improve the digestion of minerals (P, Ca, Mg, Zn) from nutrients,
due to the increased enzyme activity at lower pH (microbial phytase) and the
formation of soluble complexes of minerals and organic acid anions. Organic acids
improve energy efficiency in intermediate metabolism. Although the main activity
of organic acids in livestock is mainly antimicrobial, in pigs it has been shown that
short-chain fatty acids such as acetic, propionic and butteric acid in GIT can
increase the proliferation of epithelial cells and have stimulative effects on
endocrine and exocrine pancreatic secretion. The lack of consistency in the
presentation of the benefit of organic acids in poultry is associated with the fact
that organic acids rapidly metabolize in the front of the digestive tract of livestock
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(craw and stomach), which reduces their impact on the broiler production
performances, but also on the performance of the layers (egg production, quality
eggs). Nowadays, the retarded preparations of third generation butyrate, which
have improved characteristics (they arrive at the back of the gastrointestinal tract,
arenot digested, the percentage of the active ingredient in the product is higher and
alower doseisrequired per kilogram of feed ...).

Key words: organic acids, antimicrobial activity, animal nutrition, production

performances

Acknowledgments: This work is part of the project TR 31034, financed by the Ministry of
Education, Science and Technological Development of the Republic of Serbia.
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IMPECJEK OPXABHE JIETUCJIATUBE H3 OBJIACTH
BETEPUHAPCTBA

Hatama Kokorosuh!*, Xemko Kosau’, Jbydomup Kanada’, ITapo Paguh’,
Cejan Maukuh’

'Ip. Betr. men. Hatama KokoTosuh, JIpxxaBHU BeTepMHAPCKH MHCIIEKTOP,
Kanuenapuja 3a BetepunapcTtso buX, Capajeso, bocna u Xepuerosrna
? Ilp. Bet. men. XKemko Kopau, Illed Opnjesbersa IpKaBHe BETEPUHAPCKE HHCTIEKIIHjE,
Kannenapuja 3a BeteprHapcTBo buX, CapajeBo, bocHa u Xepiierosusa
* Ip. Ber. crew. JbyGomup Kanada, lupekrop, Kanuenapuja 3a BerepuHapcTso buX,
Capajeso, bocHa u XepleroprHa
* Ilp. Bet. men. TlaBo Panuh, 3amjenux aupekTopa, Kanuenapuja sa BeTepunapcTso buX,
CapajeBo, bocHa 1 XepuerosuHa
* Ipod. ap. Cejam Maukuh, Cexperap, Kannenapuja 3a BeTepuHapcTso buX,
CapajeBo, bocHa u XepierosruHa
*KopecnozneHTHu ayTop, e-mail: natasa.kokotovic@vet.gov.ba

Kparak cagpxaj

Benuku msasos npuxsaheHn je 16.06.2008. roguHe nornucuBamem Criopasyma o
cTaduin3aluuju U IPUIOPYKUBaWy, IOCEDHO M3 IMEpPCIEKTUBE BETEPUHAPKOT
cucTemMa. 3axTjeBHO je TPEHUjeTH dcquis communautdire EBpomNCcke yHUje H
NPUMHjEeHUTH HOpMe y bocHM 1 XepuerosuHy. BeteprHapcka epcnexkTyBa je ucra
¥ CBOJVMO je Ha NPHUMjEHy JIETUC/IaTUBE Ka0 OCHOBHOI ajara y LW/bY 3alITUTE
3[paBsba U JODPOOUTH KUBOTHIbA, 3AIUTHTE 30PAB/ba JbYIH, YKIakamha TPTOBUHCKUX
Dapujepa ¥ cTBapama yCJI0Ba 3a U3B03, 3aIUTUTY JoDapa 3eMJbe, 3alUTUTY IOTpoLIaya
W TIpou3Bohaua....

OBUM panoM MNpHKasyjeMOo Mpecjek TpeHyTHe cuTyauuje nopepehu Espomcky
nerucinatuBy u3 Ilornasma 12. CrmopasymMa W Ap»KaBHY JeruciaatuBy bocHe u
XepueroBuHe 13 00J1aCTH CUTYPHOCT XpaHe ¥ BeTepuHapcTsa. [Ipernmenom gpxasHe
JeTUC/IaTUBE Ha CHAa3W Koja je [oHWjeTa Ha npujemtor KaHuenapuje 3a
BeTepUHapcTBO buX yTBpauauM cMo pJa je ycwiaheHo ykynHo 59 mnponwuca,
M3y3MMajyhyu HaKHaHE U3MjeHe U OMyHe UCTUX. JelaH of LWbeBa je MperaeIoM
EBponicke sneruciaTuBe MpHKAa3aTH TPEHOOBE KpeTamka HOBUX MpOMNUCA U3
uHTepecHux [Tornasma Criopasyma.

Kibyune pujeun: acquis communautadire, KaHuenapuja 3a BeTepuHapcTBO buX, HoBM

IPOIHCH
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SCOPE OF VETERINARY STATE LEGISLATION
Natasa Kokotovi¢!*, Zeljko Kovac¢’, Ljubomir Kalaba’, Pavo Radi¢" Sejad Mackic’

'DVM Natasa Kokotovi¢, State Veterinary Inspector, Veterinary office of B&H,

Sarajevo, Bosnia and Herzegovina
*DVM Zeljko Kova¢, Chief of Veterinary Inspection Department, Veterinary office of B&H,
Sarajevo,Bosnia and Herzegovina
*DVM, spec. Ljubomir Kalaba, Director, Veterinary office of B&H,
Sarajevo, Bosnia and Herzegovina
‘DVM Pavo Radi¢, Deputi Director, Veterinary office of B&H,
Sarajevo, Bosnia and Herzegovina
*Prof. dr. Sead Macki¢, Secretary, Veterinary office of B&H, Sarajevo,
Bosnia and Herzegovina
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Abstract

The big challenge was accepted on June 16, 2008, when was signet Stabilization and
Association Agreement by the European Communities and Bosnia and
Herzegovina, especially from the aspect of the veterinary system. Itis demanding
to transfer the acquis communautaire of the European Union and to implement
that new norms in Bosnia and Herzegovina. The veterinary perspective is the same.
Reduced to the application of legislation as basic tools for protecting the health and
welfare of animals, protecting human health, removing trade barriers and creating
conditions for export, protecting goods of the country, protecting consumers and
producers... This paper presents an intersection of the current situations,
comparing the European legislation from Chapter 12 of the Agreement and the
state legislation of Bosnia and Herzegovina in food safety and veterinary field. We
conduct a more detailed overview of the national legislation that was recommended
by Veterinary Ofice of BiH. By reviewing the state legislation in force on the
proposal of the BiH Veterinary Office, we have established that a total of 59
regulations have been harmonized, with the exception of subsequent amendments
thereto. One of the aims of the review of the European legislation is to present
trends in the movement of new regulations from the relevant Chapter of the
Agreement.

Keywords: acquis communautaire, Veterinary office of B&H, new legislation
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ITPOIJEHA BE3BJEJHOCTH XPAHE 3A XJKUBOTHUILE Y OJHOCY HA
MHUKPOBHOJ/IOIIKE KPUTEPHIJYME
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'JY Berepunapcku Uuctutyt PC ,JIp Baco Byrosan* bama JTyka

Hou.np Becna Kanaba, gp bojan I'onuh, cnen.Tawa Unuh, IBM,
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*KopecnogeHTHHU ayTop, e-mail: vesna.kalaba@yahoo.com

Kparak cagpxaj

KonTpona MUKPOOHOIOIIKE UCITPABHOCTH XPAHE 33 JKUBOTHILE j€ aKTUBHOCT YHjH je
Kpajikby LW 3APABCTBEHO HCINpPaBHA M KBAJIMTETHA HAaMUPHHULA aHUMAJHOT
nopujexsa. Y HalleM UCTPaXUBawy HCIIHUTAIHM CMO MHUKPOOHOJIOLIKY UCIIPABHOCT
120 y3opaka KpMHuBa OWBHOT MOpHjeKIa, 78 KpMUBA aHUMAJHOT nopujexna, 110
y30paKka KOMIUJIETHE KpMHe CMjece 3a MJTaJie )KUBOTHIe U 146 y30paka KOMIUIETHe
KPMHE CMjece 3a ofipaciie )XUBOTURE. O 454 HcnuTaHa y30pka XpaHe 3a JKUBOTHHE,
41,18% Huje ognrosapaso onpemdama Baxeher mnpasunHuKa 390r mpucycTBa
baxtepuja u3 pono Salmonella, Clostridium perfringens u Koarynasa MO3UTUBHUX
cradunokoka u Staphylococcus aureus, kao v nosehanor dpoja MUKpOOpraHrusama,
KBacalla ¥ IVIUjeCHH, KOjH je ITpesiasnuo f03BOJbEHU MaKCHMalIHU Opoj.

KipyuHe pHjeuH: MUKPOOHOJIOLIKA UCIIPABHOCT, XpPaHa 3a JKUBOTHHE
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MICROBIOLOGICAL RISK ASSESSMENT IN FEED FOR ANIMALS
Vesna Kalaba', Bojan Goli¢', Tanja Ili¢'
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Banja Luka Republic of Srpska,
*Corresponding author, e-mail: vesna.kalaba@yahoo.com

Abstract

The microbiological quality control of feed for animals is an activity which ultimate
goalis healthy and high-quality food of animal origin. In this study we analyzed the
microbiological quality of 120 samples feedingstuffs of plant origin, 78
feedingstuffs of animal origin, 110 samples of complete feed for young animals and
146 samples of complete feed for adult animals. Among 454 tested animal feed
samples, 41.18% did not comply with the provisions of the applicable regulations
due to the presence of bacteria from the genus Salmonella, Clostridium perfringens
and coagulase-positive staphylococci and Staphylococcus aureus, as well as an
increased number of microorganisms, yeasts and molds that exceeded the allowed
maximum number.

Key word: microbiological quality, feed for animal
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Kparak capgpxaj

OnrtumanHa popMmynanvja odpoka 3a UCXpaHy KUBOTHHA Y CABPEMEHO]j CTOYAPCKO]j
IIPOU3BOY 3aXTeBa JeTa/bHO [I03HaBake OPOjHUX NapameTapa, Kao LITO Cy HUBOH
eHepryje ¥ MpOTeMHa y CMEeLIM W/WIu XpaHWBUMA, BUxoB MehycobHu opHoc,
DanmaHcUpame aMUHOKHCETMHCKOT mpoduia y CKIaZy ca KOHLENTOM HIeaaTHOT
MpOTEHHa, CaipXKaj U BpPCTa BlakaHa, MaCTH, BATAMUHA, MUKPO U MaKpO eJIeMeHaTa,
DasaHC eNeKTPOIUTa, ajld U FEeHETCKOT MOTEHIHjala KUBOTHHA, 300XUTHjEHCKUX
yClI0Ba ¥ clieu(pUYHUX KapakTeprucThKa (papme. CBaky o HaBeJeHUX TapaMeTapa,
YKOJIUKO HUje 3a/J0BOJ/bEH Ha aZleKBaTaH HaUMH HeraTUBHO yTHYe Ha nepdopMaHce
YKUBOTHA U MPoduTadmwIHoCT mocioBama. C 003UpOM /1a TPOIIKOBH MCXPaHE Y
y3r0jy KUBOTHIA YMHE NMpeko 60% yKyNHHUX TPOLIKOBA, HAjIIMpy ynotpedy 3a
cacTaB/bamke 00poKa U CMellla Ca MHHUMATHOM IIeHOM KolLITawa HaluH cy “least
cost” Mmogenu. HameHa HaBejeHUX MoJiesia je yTBphUBamke ONTHMATHOT pelleha Koje
3a[]0BO/baBa JepUHUCAHE 3aXTeBe KOpULThelheM MaTeMaTHUKe TeXHUKE THHeapHOT
nporpamupama U CHMIUIeKC MeTozie. Y TpakTUUHOM pajy, ONTUMaaaH 09pOK OCUM
HYTPDUTHUBHMX M EKOHOMCKHUX, MOpa 3a[0OBOJBMUTH U [pyre 3axTeBe, MOMyT
0e30eqHOCTH U XUTHjeHCKE UCTTPaBHOCTH, OZICYCTBA aHTUHYTPUTUBHUX U TOKCUUHUX
MaTepuja, BUCOKE ManaTadMWIHOCTH, CBAP/bBUBOCTH, Ka0 M TMO3UTHUBHOT YTHLIdja Ha
30PAaBCTBEHO CTalke U MPOU3BOIHE pe3ysTare KUBOTHHE U KBAaTUTET HOOUjeHUX
HaMUpHHULIA aHUMAJIHOI Topekna. Mako payyHapCKu Nporpamu NpencTaBibajy
mohHo opyhe y dopmynucamwy odpoka, MOTyhHOCTH HUXOBE MPUMEHE jolI YBEK
HUCY [I0BOJBHO HCKopullheHe, a Kao HAjBXHUjU PA3/03U MOTYy Ce O3HAYUTH:
HEelI0BO/bHA OOYUYEHOCT MOJbONPUBPENHUX MpPOU3BOhaya, arpOHOMa U HYTPHLIU-
OHMCTa—TEXHOJIOTa, YCUTHEHOCT NPOU3BOJIHE, HEJOBOJ/bHO PA3BUjEHO U HECTAOUITHO
TPKMILITE, HEJOCTAaK HampegHujer (papMCKOI MEHAlIMEHTAa, Kao W HeJjocTaTak
DIOBOJBHMX CPeNiCTaBa 3a HaDaBKy caBpeMeHHnX coTBepa.

KipyuHe peun: ncxpaHa, TMHeapHO Iporpamupame, least cost, 09pok, onTumMusanuja

3axsanHuna: OBaj pag GUHAHCHPAH je CpeCTBUMA NpojeKTa MUHUCTAapCTBA HAyKe
unpocsere Penydnuke Cpduje UMU 46002.
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Abstract

The optimal feed formulation for animals nutrition in modern livestock production
requires detailed knowledge of a number of parameters, like levels of energy and
proteinin feed mixtures and/or raw materials, their mutual relationship, balance of
the amino acid profile in accordance with the ideal protein concept, content and
types of fiber, fat, vitamins, micro and macro elements, balance of electrolytes, as
well as genetic potential of animals, zoo hygienic conditions and specific
characteristics of the farm. Each of the mentioned parameters, if not satisfied in an
adequate manner, negatively affects the performance of the animals and the
profitability of the production. Considering that the cost of feeding the animals
occupies over 60% of the total cost, the widest use for feed formulation with the
minimum cost price is found in the least cost models. The purpose of these models
is to determine the optimal solution that meets the defined requirements using the
mathematical linear programming technique and the simplex method. In practical
work, an optimal diet, except for nutritive and economical, must satisfy other
requirements, such are safety and hygienic condition, the absence of antinutritive
and toxic substances, high palatability, digestibility, as well as a positive impact on
the health status and production results of the animal and the quality of the animal
origin food. Although computer programs represent a powerful tool in the feed
formulation, the possibilities of their application are still not sufficiently exploited,
and as the most important reasons can be marked: insufficient training of
agricultural producers, agronomists and nutritionists - technologists,
fragmentation of production, insufficiently developed and unstable market, lack of
more advanced management, as well as the lack of sufficient funds for the purchase
of modern software..

Key words: nutrition, linear programming, least cost, diet, optimization
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UTICAJ VITAMINA E NA SASTAV MASNIH KISELINA BATKA 1
GRUDNE MUSKULATURE BROJLERA

Olivera Val¢i¢"™, Svetlana Milanovi¢'

! Katedra za fiziologiju i biohemiju, Fakultet veterinarske medicine u Beogradu
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Kratak sadrzaj

Vitamin E je prirodan antioksidans koji Stiti masne kiseline prisutne u tkivima.
Suplementacija vitaminom E predstavlja efikasan nac¢in poboljSanja odrzivosti
mesa obzirom da endogeni vitamin E se ne gubi tokom tehnoloske obrade mesa. Cilj
ovog rada je bio da utvrdimo stepen uticaja vitamina E na sastav masnih kiselina
prisutnih u lipidima svezeg belog mesa i batka brojlera. Formirane su dve ogledne
grupe: kontrolna (n=12) kojoj nije dodat vitamin E u kompletnu krmnu smesu i
grupa suplementirana sa 100 IU vitE/kg hrane (n=12). Razdvojene grupe brojlera
(Arbor Acre) su drzane u podnom sistemu, hrana i voda ad libitum, uslovi drzanja
su bili u skladu sa tehnickim standardima. Nakon 42 dana tova ptice su Zrtvovane i
uzimani su uzorci grudne i muskulature batka. Lipidi su ekstrahovani i
konzervirani sa BHT i do analize skladiSteni na -18C. Sastav masnih kiselina je
odreden metodom gasne hromatografije. Odredivane su zasi¢ene (ZMK),
mononezasicene (MMK) i polinezasicene (PMK) masne kiseline od 16C do 20C
atoma. Rezultati ukazuju da je grupa koja je dodatno dobijala u hrani 100 IUvitE/kg
imala u uzorcima lipida grudne muskulature viSu koncentraciju (4%) PMK u
odnosu na nesuplementiranu (2% )grupu, kao i dvostruko viSu koncentraciju
linolne kiseline (3,8%) u odnosu na nesuplementiranu grupu (1,9%). Lipidi sveZe
muskulature batka brojlera suplementiranih vitaminom E su imali 8,0% PMK §to je
viSe od dvostruko u odnosu na nesuplementiranu grupu (3,8%). Takode, sadrzaj
linolne kiseline je bio viSi u suplementiranoj grupi (7,5%) u odnosu na
nesuplementiranu (3,4%). Profil sadrzaja ostalih ZMK i MMK nije se znacajnije
razlikovao. 1z dobijenih rezultata moze se zakljuciti da suplementacija sa
1001UvitE/kg hrane utice na povecanje sadrzaja prvenstveno PMK u lipidima
svezeg muskulature batkai grudi brojlera.

Kljué¢ne reci: brojleri, vitamin E, masne kiseline
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THE EFFECT OF VITAMIN E SUPPLEMENTATION ON BROILER
BREAST AND LEG MUSCLE FATTY ACIDS COMPOSITION
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Abstract

Vitamin E is a natural antioxidant which protects fatty acids present in tissues.
Vitamin E supplementation is an efficient way of improving meat storage as
endogenous vitamin E is not lost during meat processing. The aim of this study was
to determine the effect of vitamin E on fresh fillet and drumstick cuts. Two
experimental groups were formed: control group (n=12) and supplemented group
(n=12) to whose feed was added 100IUVitE/kg. Separate groups were reared in a
floor management system, food and water available ad libitum, kept according to
technological standards for the Arbo Acre breed. At the age of 42 days the birds
were sacrificed and samples of pectoral and leg muscle were taken for lipid
extraction. The lipids were extracted, preserved with BHT and kept at -18C pending
analysis. Fatty acids composition was determined by means of gas
chromatography.  Saturated (ZMK), monounsaturated (MMK) and
polyunsaturated (PMK) fatty acids with C16 to C20 were determined. The results
showed that lipids extracted from the breast muscle of the supplemented group
contained a higher (4%) concentration of PMK compared to the unsupplemented
group (2%), as well as a twice higher concentration of linolic acid (3.8%) compared
to the unsupplemented (1.9%). Leg muscle lipids in the supplemented group had a
higher content (8%) PMK, which is double the content in the control group (3.8%).
Also, the linolic acid content was higher in the supplemented group (7.5%)
compared to the unsupplemented (3.4%). The content profile of the other ZMK and
MMK did not differ to a major extent. It can be concluded that 1001UvitE/kg feed
supplementation results in an increased PMK fatty acid content in fresh breast and
thigh muscle samples.

Key words: broiler, vitamin E, fatty acids
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Kparak cagpxaj

OCHOBHM UWb (papMaKOBUTWIAHIIE je Ia NMPUKYIUbAa H3BELITaje O HeXebeHUM
peaxirjama Koje ce jaBibajy pyU MPUMeEHH JieKoBa. To je TUCUHUIIIMHA Koja ce DaBu
OTKPHUBAWEM, NMPOLIEHOM, aHAJIM30M U CIIpeYaBambeM M0jaBe HeXXeJbeHUX peakiuja
Ha JIeKOBe, Kao U CBUM MpodIeMHUMa KOju Cy Be3aHH 3a MpUMeHY Jiekosa. Jlakie,
crpoBoheweM HaBeNeHUX aKTUBHOCTH, apMakoBuruiaHua odesdehyje desdenny
MIPUMEHY JIEKOBA, I1a ce MOke pehu [a je To Hayka 0 He30eIHOj MPUMEHH JIeKOBa.
BerepuHapcka ¢apmakoBUTWIaHIIA MpaTd 0e30emHOCT BeTepHHAPCKUX JIeKOBA,
(ykbyuyjyhu BakuuHe), KOju ce KOpUCTe 3a Mpoduiakcy, IUjarHo3y Wid jledyerne
bomecTH Kop KUBOTHIbA, MOCJIE CTaB/baka JieKa y MPOMET, Tj. HodHujawma I03BOJeE,
OHOCHO perucrpauuje.

3anaTak BeTepuHapcKke hapMaKOBUTHIAHLE je fa ocurypa: a) desdenHy ynorpedy
BETEPHUHAPCKUX JI€KOBA KOJ JKUBOTHIbA (3aLITHTA XKUBOTHA), 0) De3denHOCT xpaHe
aHMMaJIHOT nopekia (desdegHocT norpouaya y Kopuirhemwy IporU3BoAa aHUMaIHOT
nopexsa), 1) de3demgHOCT Jbynu, KOjU PYKYjy JIEKOM H/WIM ra ariukyjy, Te 1)
0e3beIHOCT 3a JKUBOTHY CPEIUHY (3alUTHUTA )KUBOTHE CPELUHE).

Jla by ce cBM HaBeleHW 3afalll OCTBAPWIM, HEONXOAHA je foD0pa capanma CBUX
YHWHUJIALA KOjH Cy 3HAYajHU 3a “’KUBOT” Jieka, a To Cy: papMalieyTcka UHIYCTPHja
(mpousBohaum sexkoBa), HOCUOLM [O3BOJIE 3a PEruCTpalHdjy JeKOBa, Hay4yHe
nadoparopuje koje ce baBe MPETKIMHUUKUM UCITUTUBAKEM JIEKOBA, YCTAaHOBE KOje
OpraHM3yjy U CIPOBOJE KIMHUYKA UCIIUTHBAKka JTI€KOBA U MpaTe MOCTMAPKETUHILIKY

IIPUMEHY JIEKOBA, T€ PETUOHAJIHHU LEHTPU H AreHqua 3d JIEKOBE U MEJUIITMHCKa
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cpenctBa (HaunoHanHu LeHTap 3a GapMaKOBUTUIAHLYY ).

[Towrto mpouec npukyrubaHa, npahewma W desexema MnojaTaka O HEXE/bEHUM
peakxiMjama Ha JIEKOBe, HUje 3HauajHuje 3axxuBeo y Perybnuuu Cpduju, ma morio du
ce pehu 1 gpyrum 3eMspama y PETHOHY, LIM/b OBOT pafa je ja CE CBE rOpe HaBEeIEHe
yCTaHOBE, MOACTAaKHy Ha Dosby capanmy. ITocebHO ce 0BO OJHOCH Ha KoJjere Ha
TepeHy, KOjU CBAKOAHEBHO NPUMEY]y JIEKOBE U ITpaTe BUX0BY e(YUKAaCHOCT, ajlk U
Moryhy nojaBy HeXKe/b€HUX peaKLHja.

Kipyune peun: (papmakoBUTIHIIaHIIA, 0€30€NHOCT J€KOBA, MOCTMAapKETHHIIKA

IIPUMEHA JIEKOBA.
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Abstract

The primary goal of pharmacovigilance is to collect reports of adverse reactions
that occur with the use of drugs. It is a discipline that deals with the discovery,
assessment, analysis and prevention of the occurrence of adverse reactions to
drugs, as well as all the problems associated with the use of drugs. Thus, by
implementing these activities, pharmacovigilance provides safe drug use, and it
can be said thatitis a science of safe drug use.

Veterinary pharmacovigilance monitors the safety of veterinary drugs used for the
prophylaxis, diagnosis or treatment of disease in animals after placing the drug on
the market.

The task of veterinary pharmacovigilance is to ensure: a) the safe use of veterinary
medicines in animals (animal protection), b) the safety of food of animal origin
(consumer safety in the use of products of animal origin), c) the safety of people
who handle and/and d) environmental safety (environmental protection).

In order to achieve all these tasks, good cooperation between all factors relevant to
the life of the medicine is necessary, namely: pharmaceutical industry (drug
manufacturers), license holders for drug registration, scientific laboratories
dealing with preclinical drug testing, institutions which organize and conduct
clinical trials of drugs and monitor post-marketing drug use, and regional centers
and the Agency for Medicinal Products and Medical Devices (National Center for
Pharmacovigilance).

Since the process of collecting, monitoring and recording data on adverse reactions
to medicines did not significantly begin to live in the Republic of Serbia, the aim of
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this paper is to encourage all the above mentioned institutions to better
cooperation. This particularly applies to colleagues who daily use and apply drugs
and monitor their effectiveness, but also the possible occurrence of adverse
reactions.

Key words: pharmacovigilance, drug safety, post-marketing drug use
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Kratak sadrzaj

Akvakultura kao poljoprivredna djelatnost u nasoj zemlji je u stanju proizvoditi
velike koli¢ine ribe razlicitih vrsta i kategorija. Klimatske i geografske
karakteristike nase zemlje, njen reljef i razvoj poljoprivredne proizvodnje kao i
posStovanje principa ,odrzivog razvoja”, mjesta i znacaja ribarstva u viSe-
namjenskom koriS¢enju voda, moraju da odreduju pravac razvoja proizvodnje
pastrmki u buducnosti. Najvaznija riblja vrsta koja se uzgaja u pastrmskim
ribnjacima kod nas je kalifornijska pastrmka, Oncorhynchus mykiss (Walbaum,
1792). Osim $to je gajenje ove vrste ribe privlacno za veliki broj proizvodaca, s
obzirom na moguc¢nost postizanja visokih prinosa, nju odlikuje i znacajna
tolerantnost na variranja mikroklimatskih uvjeta okoliSa. S obzirom za znacaj
proizvodnje ribe u Bosni i Hercegovini, koja je jedna od rijetkih grana
prehrambenog sektora koja je uspjela ispuniti medunarodne standarde i
postavljene kriterije te osigurati izlazak na trZiSte zemalja Europske unije,
neophodno je ustanoviti optimalne uslove koji obezbjeduju visoku produktivnost
salmonidnog gospodarstva. Proucavanje reproduktivnog ciklusa moze dati vrlo
precizne i znacajne rezultate o stanju organizma za vrijeme ovog vrlo sloZzenog
fizioloskog procesa, kao i populacije u datom ekosistemu.

Klju¢ne rijeci: kalifornijska pastrmka (Oncorhynchus mykiss), gonade,
mikroklimatski uvjeti
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HISTOLOGICAL CHARACTERISTICS OF THE GONADS OF RAINBOW
TROUT ONCORHYNCHUS MYKISS (WALBAUM, 1792) RAISED IN
VARIOUS MICRO-AMBIENT CONDITIONS

Selam Pili¢"*, Nadzida Mlac¢o’, Amela Katica’, Velija Katica®,
Indira Mujezinovi¢’, Jasmin Katica®

'Faculty of Mathematics and Natural Scineces, University of Sarajevo, Bosnia and Herzegovina
*Veterinary Faculty, University of Sarajevo, Bosnia and Herzegovina
*Corresponding author, e-mail: nadzida.mlaco@yahoo.com

Abstract

Aquaculture as an agricultural activity in our country is capable of producing large
amounts of different types and categories of fish. Climate and geographic
characteristics of our country, the terrain and development of agricultural
production as well as compliance with the principle of "sustainable development”,
the position and importance of fishery in a multipurpose water utilization, must
determine the direction of development of the future trout production. The most
important type of fish grown in the trout fisheries in BiH is the rainbow trout,
Oncorhynchus mykiss (Walbaum, 1792). In addition to the fact that growing this
type of fish is attractive to many producers, considering the high yield potential, it
is also characterized by a significant level of tolerance to varying microclimate
conditions of the environment. Given the importance of fish production in Bosnia
and Herzegovina, which is one of the rare branches of food sector that has fulfilled
the international standards and criteria and secured access to the markets of the
EU countries, it is necessary to establish optimal conditions to ensure high
productivity of salmonid fisheries. Studying the reproductive cycles can provide
very precise and significant results of the overall condition of the entire organism
during this very complex physiological process and of the overall population in the
respective ecosystem.

Keywords: rainbow trout (Oncorhynchus mykiss), gonads, microclimate conditions
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XHUCTOJIOIIKH U HMYHOXHCTOXEMHJCKH ITAPAMETPHU BUTHH
3A KITACH®UKAILINJY MACTOLTUTOMA ITACA

WBana Byunhesuh', lapko Mapunkosuh', Bragumup Kykomn', Cnahan Hemuh',
Munan Aanunh', Cama Anexcuh-Kosauyesuh'

' dakysTeT BeTepuHapcKe MeaulHe, YHUBep3uTeTa y beorpany, Peny&nuka Cpbuja
* KopecnofeHTHH ayTop, e-mail: MBana Byuuhesuh: ivucicevic@gmail.com

Kparak cagpxaj

MacToLMTOMH Cy Hajy4yecTallhju TYMOPH KOKe T1aca. Bojie mopexsIo U3 KOCTHE CpxH,
a 30or Bps0 MPOMEHJ/bMBOT OMOJIOUIKOI TMOHAIlamka je MPeayoXeHO HEeKOJIUKO
KpUTEepHUjyMa 3a BUXOBY KilacHpUKaLUUjy, YKbYUyjyhu XUCTONOWKY Tpajauujy u
mapkepe mponudepauuje henrja. MUTOTCKM HMHIEKC, MPUCYCTBO BHIIEjefapHUX
henuja, henuja ca dSusapHuUM jeIpoM U KapUOMeTaHja Cy HajBaXKHHUjHU TapamMeTpH 3a
KJIacu(UKalKjy MacTOLMTOMA Iaca Ha MaCTOLIMTOME BUCOKOI M HUCKOTI CTEIEeHa
MaJUTHHATETA. 3a TOTBPAY CTENeHA MAJTUTHUTETA MACTOLIMTOMA OUTHO je YTBPAUTHU U
eKcrpecHjy TpaHcmemOpaHckor peuenrtopa kuHasa tuma 11 (KIT) koju urpa
3HauajHy yJIOry y pacTy W JudepeHUHjanuju macTouuTa, a Kora kogupa c-KIT
IPOTOOHKOreH. Kop MacTouuTOMa BHMCOKOI CTENEHa MAaJUTHUTETa, OCUM
memOpaHcke excnpecwje KIT peuentopa, MOXKE CE€ YOYUTH M adepaHTHa
UTOIUIa3MaTCKa eKcrnpecHja. Mcnurana cy yKynmHo 52 mMacrtouuToma mnaca u 12
y30paKa HEIPOMEHBEHE KOXKe Iaca. Y30pLUU KOXe (PUKCUpPAHU Y (OpPMaIuHy U
YKalIyIJb€HHU Yy HapaduHy cy 000jeHHM XeMaTOKCWIMH-e03UMHOM. Excrpecuja KIT
peuenTtopa je MCIHUTaHa NMPUMEHOM HMMYHOXHUCTOXEMUjCKE MeToje Dojema.
Knacudukanyja MacTOUUTOMa Ha MAaCTOLUTOME BUCOKOI M HHUCKOT CTeIeHa
MaJUTHUTETa je u3BplleHa npema Kpurepujymuma Kiupel-oBe nBoctemnene
knacudukanyje, ysaumajyhu y od3up u excnpecujy KIT peuentopa. Op ykynHo 52
MacTOUTOMa maca 16 je OWI0 HHUCKOT CTemeHa MaJurHuTeTa, OOK je 36
KJIaCU(UKOBAHO Ka0 MACTOLMTOMM BHUCOKOT CTE€Ha MAaJWTHUTETa, o5 Kojux 19
MacTOLMTOMa I0Ka3yje uuToruiasmMaTcky excrpecujy KIT peuentopa. Kog cBux 16
MacCTOLIUTOMa HHCKOT CTeleHa MaJWIHUTETa MCIO/bEHA je camo MeMOpaHCKa
excnpecuja KIT mporenHa. YuweHnuna Ja je kon BehvHe MacTOLMTOMA BHUCOKOT
CTeleHa MaJIMTHUTeTA McHobeHa exkcnpecuja KIT peuenTtopa y LUMTOTUIA3MH
notephyje Be3y uamely abepantHe excnpecuje KIT peuenrtopa v nosehane henujcke
nponudepanuje. [IpucycTBo MUTOTCKUX UTypa, BUllejenfapHux henuja, dusapHux
jenapa W kapuoMmerasnuje, kao U Tul ekcrpecuje KIT peuentopa npencTaBibajy
K/by4HE IPOrHOCTUYKE [TapaMETpe KO/ Ilaca Ca MaCTOLIMTOMUMa.

KibyuHe peus: ncu, MacToUuTOM, kinacudukauuvja, KIT petientop
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HISTOLOGICAL AND IMMUNOHISTOCHEMICAL PARAMETERS
IMPORTANT FOR CANINE MAST CELL TUMORS CLASSIFICATION

Ivana Vucicevi¢'™*, Darko Marinkovi¢', Vladimir Kukolj',
Sladan Negi¢', Milan Ani¢i¢' and Sanja Aleksi¢-Kovacevic'

! Faculty of Veterinary Medicine, University of Belgrade, Republic of Serbia
* Coresponding author, e-mail: Ivana Vucicevié¢: ivucicevic@gmail.com

Abstract

Mast cell tumors (MCTs) are one of the most common neoplasms in dogs. They
originate from the bone marrow and because of a highly variable biologic behavior
several criteria have been proposed for their classification, including histological
grading and cell proliferation markers. The mitotic index, presence of multiple
nuclei, cells with bizarre nucleus and karyomegaly are the most important
parameters for the classification of MCTs on high and low-grade malignancy. For
the confirmation of MCT malignancy grade is also important to determine the
expression of the transmembrane type III kinase (KIT) receptor that has a
significant role in the growth and differentiation of mastocytes and is encoded by
the c-kit proto-oncogene. In MCT of a high-grade malignancy in addition to
membrane expression of the KIT receptor, aberrant cytoplasmic expression can be
also observed. Fifty-two MCTs and 12 control samples of skin from dogs without
MCT were examined. Formalin fixed and paraffin embedded tissue samples were
stained with hematoxylin-eosin. Expression of KIT receptor was tested
immunohistochemically. The classification of MCTs on high and low-grade
malignancy was performed according to the criteria of Kiupel's 2-tier
classification, taking into account the expression of KIT receptors. Sixteen of 52
MCTs were of a low-grade malignancy, while thirty-six were classified as a high-
grade malignancy of which 19 MCTs showed aberrant cytoplasm labelling of KIT
receptor. In all 16 low grade malignancy MCTs, only the membrane expression of
KIT receptor was observed. The fact that in most MCTs of a high-grade malignancy
expression of KIT receptor was observed in cytoplasm confirms the link between
aberrant expression of the KIT receptor and increased cell proliferation. The
presence of mitotic figures, multinucleated cells, bizarre nuclei and karyomegaly,
aswell as the pattern of KIT receptor expression, are the most important prognostic
factorsin dogs with mast cell tumor.

Key words: dogs, mast cell tumor, classification, KIT receptor
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JETPEHE BEHE (VV. HEPATICAE SEU VV. REVEHENTES)
KO EBPOIICKE TEKYHHUIE (SPERMOPHILUS CITELLUS)

Munom Bnarojesuh'™, Usana Hemwh', Jlparo Heguh’,
Mapuja 3npaskosuh’, Bopucias Tomkosuh’

'Karenpa 3a anatomujy, ®BM, Beorpan, Penybnuka Cpduja
’Kartezpa 3a eKOHOMHKY U cTaTHCTHKY, ®BM, Beorpan, Pemybnuxa Cpbuja
*Menununcku daxynrer, KBII Bexanujcka koca, beorpan, Pemydnuxa Cpbuja
*KopecnofentHu ayTop, e-mail: mblagojevic@vet.bg.ac.rs

Kparak cagpxaj

EBporicka TekyHHIIA je 3alITHheHa BpCTa MaJIUX Iiojapa U3 aMusidje BeBepHlia.
Hajsehu Opoj nmomynauuja Ha nonpydjy Cpbuje ce Hanasu y BojBomuHH, [OK je
HEKOJIMKO MaJINX U U30JI0BAaHUX MONYy/Ialiija MPUCYTHO Y UCTOYHOM U jYTOUCTOYHOM
neny semsbe. LJurb papa je buo na ce odpanu feo KapouoBacKylapHOT CUCTEMA OBE
XUBOTHIE. VcuTHBama Cy BpIIeHa Ha CelaM KUBOTHHA, 00a 10J1a, TeIeCHe Mace
nsmehy 200 u 300 g. [Tocne uckpBapemwa y NOpTajaHy BEeHy je yOpUraHO KOHTPACTHO
CPENCBO XKEJIaTUH - MUHH]YM.

Jetpene BeHe (Vv. hepaticae wnu Vv. revehentes) mpencraspajy edepeHTHH
OPEHAKHU CUCTEM KOjU MOYMIe Ca LIEHTPAJIHUM BeHaMa Y CBAaKOM PEXiby jeTpe U
IIpasHU Ce y KayJalHy IIyI/by BeHy. [IBa BeHCKa cTadja ¥ TpU BEJIMKE BEHE OABOAE
KPB U3 PEeXHEBa jeTpe y KayJalHy LIyIUby BeHy, KaJja OHa Mpojas3u Kpo3 jeTpy.
Bencka ctabna cy: 3ajeganuko ctabno (Truncus communis) of BEHCKUX TpaHa U3
JIeBOT MeJHjalTHOT Pekiba U KBampaTHOT pexwa jerpe (V. revehens lobi sinistri
medialis u V. revehens lobi quadrati) u 3ajegauuxo ctadno (Truncus communis) of
BEHCKHUX TIpaHa M3 [JeCHOT MeIWjaJIHOT W IEeCHOT JlaTepalHor pexma jerpe (V.
revehens lobi dextri medialis u V. revehens lobi dextri lateralis). Vv. revehentes lobi
sinistri lateralis, V. revehens processus caudati u Vv. revehentes processus
papillaris onBose kpB U3 oArosapajyhux pexwesa jeTpe y KayAaaHy LIYIJbY BeHY.
CenaM BeNMKHMX jJETPEHHUX BEHa Ce Y/IMBAjy Y Kay[a/lHy WIYIJby BEHy IaloBa U
KyHuha. Ha 0CHOBY HalllMX UCITUTHUBaKka MOXKE Ce 3aK/byUYHTH 1 1BA BEHCKA CTadia u
TPH BEJIUKE BEHE OJBOJE KPB U3 PE)XKIEBA JETPE Y KayJaIHy IIYI/by BEHY .

KipyuHe peuH: TekyHUIa, jeTpeHe BeHe, kayJalHa LIyTba BeHa
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HEPATIC VEINS (VV. HEPATICAE SEU VV. REVEHENTES)
OF THE EUROPEAN GROUND SQUIRREL
(SPERMOPHILUS CITELLUS)

Milos Blagojevi¢'*, Ivana Negi¢', Drago Nedi¢”,
Marija Zdravkovi¢’, Borislav Toskovi¢’

Department of anatomy, Faculty of Veterinary Medicine, Belgrade, Republic of Serbia
Department of economics and statistics, Faculty of Veterinary Medicine,
Belgrade, Republic of Serbia
Faculty of Medicine, KBC Bezanijska kosa, Belgrade, Republic of Serbia
*Corresponding author, e-mail: mblagojevic@vet.bg.ac.rs

Abstract

The European ground squirrel is an endangered species of small rodents from the
squirrel family, Sciuridae. The majority of Serbian populations is located in
Vojvodina, while only a few small and isolated populations are present in the east
and southeastern part of the country.

Hepatic veins (vv. hepaticae seu vv. revehentes) represent an efferent drainage
system, starting with the central veins in each lobe of the liver and empties into the
caudal vena cava. Two venous trunk and three large hepatic veins drain lobes of the
liver and enter the caudal vena cava as it passes through the liver. The venous
trunks are: common trunk of the veins branching from the left medial lobe and
quadratus lobe of the liver (v. revehens lobi sinistri medialis et v. revehens lobi
quadrati) and common trunk of the veins branching from the right medial lobe and
right lateral lobe of the liver (v. revehens lobi dextri medialis et v. revehens lobi
dextri lateralis). Vv. revehentes lobi sinistri lateralis, v. revehens processus caudati
et vv. revehentes processus papillaris take bloods from the corresponding lobes of
the liver and enter the caudal vena cava. Seven large hepatic veins enter the caudal
vena cava of the rat and rabbit. Based on our investigations, it can be concluded that
two venous trunk and three large hepatic veins take blood from lobes of the liver
and empty into the caudal vena cava.

Keywords: ground squirrel, hepatic veins, caudal vena cava

180



23. TOOUIIE CABJETOBAE IOKTOPA BETEPUHAPCKE MEJULIMHE PETTIYBJIMKE CPIICKE (FOCHA Y XEPLIIETOBHWHA) - 2018
23rd Annual Counselling of Doctors of Veterinary Medicine of Republic of Srpska (Bosnia and Hercegovina) - 2018

Predavanje po pozivu

PROCENA BIOSIGURNOSNIH MERA NA KOMERCIJALNIM
FARMAMA SVINJA

Jovan Bojkovski'*, Branislav Stankovi¢’, Jasna Prodanov - Radulovi¢’,
Milan Maleti¢', Slobodanka Vakanjac', Nemanja Zdravkovic'

'Dr Jovan Bojkovski, redovni prfesor, Dr Milan Maleti¢ docent, Dr Slobodanka Vakanjac,
redovni profesor, Fakultet veterinarske medicine, Beograd, Srbija
’Dr Branislav Stankovi¢, vanredni profesor, Poljoprivredni fakultet, Zemun, Srbija
*Dr Jasna Prodanov- Radulovi¢, nau¢ni saradnik, Naué¢ni instut za veterinarstvo Novi Sad,
Novi Sad, Srbija
‘Dr Nemanja Zdravkovi¢, istraziva¢, Nauc¢ni institut za Veterinarstvo Srbije, Beograd, Srbija
* Korespodentni autor, e-mail: bojkovski@vet.bg.ac.rs

Kratak sadrzaj

Biosigurnost, dobrobit, dobra proizvodacka praksa i analiza rizika u kriticnim
kontrolnim tackama su veoma znacajni elementi za intenzivnu proizvodnju svinja.
Planska primena biosigurnosnih mera presudna je u zastiti zdravlja svinja i uspeha
proizvodnje.

Cilj ovog rada je da da prikaz procene biosigurnosnih mera na komercijalnim
farmama svinja, kroz primere sa farmirazlic¢itog kapaciteta.

U rezultatima je prikazan prikaz reSenja biosigurnosti na farmi kao i rutinski
postupci u zastiti od biolosSke kontaminacije, kao i odnos proizvodaca prema
potrebi da zaStite zdravlje svojih Zivotinja i obezbede opstanak i isplativost
proizvodnje.

Kao preporuka da se stalno izgraduje svest zaposlenih o stvarnoj potrebi zastite
proizvodnje u celini i da je stalno prisutan aktivan odnos prema postojecim
pretnjama ida preduzimanje mere predstavljaju klju¢ uspeha u osmisljavanju i
pripremi planova biosigurnosti za svaku konkretnu situaciju odnosno farmu
svinja.

Kljucne reci: svinje, komercijalna farma, procena, biosigurnost

Zahvalnica: Ovaj rad je deo projekta TR 31071, kojeg finansira Ministarstvo za prosvetu,
naukuitehnoloskirazvoj Republike Srbije.
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ASSESSMENT OF BIOSICURITY MEASURES ON COMMERCIAL
PIG FARMS

Jovan Bojkovski'*, Branislav Stankovi¢’, Jasna Prodanov - Radulovi¢’,
Milan Maleti¢', Slobodanka Vakanjac', Nemanja Zdravkovic'

"Jovan Bojkovski, PhD full profeesor, Milan Maleti¢, PhD, asistent professor,
Slobodanka Vakanjac, PhD full professor, University of Belgrade,
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*Branisalv Stankovi¢, PhD, asociate proferssor', Agricultural Faculty,
Universtiy of Belgrade, Zemun, Serbia
*Jasana Prodanov- Radulovi¢,PhD, researcher, Scientific Veterinary Institute Novi Sad,

Novi Sad, Serbia

‘Nemanja Zdravkovi¢, PhD, research, Scientific veterinary institute, Serbia,
Belgrade, Serbia

*Corresponding author, e-mail: bojkovski@vet.bg.ac.rs

Abstract

Biosecurity, good quality, good manufacturing practices and risk analysis at critical
control points are very important elements for intensive beer production. The
planned application of biosafety measures is crucial in the protection of beer health
and the success of production.

The aim of this paper is to present an estimation of effective measures on
commercial farms of pigs, cereal cases with farms of different capacities.

The results give an overview of the solution of biosecurity on the farm as well as
routine procedures for protection against biological contamination, as well as the
producer's attitude to the need to protect the health of their animals and ensure the
survival and cost-effectiveness of production.
Asarecommendation to build up the awareness of employees about the real need to
protect production as a whole and that there is a constant presence of an active
attitude towards the existing threats and that the taking of measures is the key to
success in the design and preparation of biosecurity plans for each specific
situation or pig farm.

Key words: pigs, commercial farm, assessment, biosecurity

Acknowledgments: This work is part of the project TR 31071, financed by the Ministry of
Education, Science and Technological Development of the Republic of Serbia
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ITPOTOKOJIH 3A IIOBOJ/PITAIGE IVIOOHOCTH KPABA'Y
JIAKTAIDHJH

Munan Manetuh", Cnodonanka Bakamwarn', Cinodonan Ilerposuh’,
Jenena Manetuh’
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? IBM cnen. Cnodopan [Terposuh, CTouapcko-BeTepuHapCKy LeHTap ,Benuxa ITnana“
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° Ip Jenena Maneruh, Enukcup dbun* lllabau, Cpduja
* KopecnogeHTHU ayTop, e-mail: maletic@vet.bg.ac.rs

Kparak cagpxaj

[Tocnenwyx HEKOIMKO JelleHWja y CBETy alli M KOJ Hac MpPUMeETaH je 3HadajaH najg
penpoaykTHBHe e(UKaCHOCTH BUCOKO MJIEYHUX KpaBa. Pa3nos3u oBor TpeHza cy
BUIIECTPYKHU IOYEB O] CENeKIMjCKUX Mporpama yCMEpPeHUX Ka H3y3eTHO BUCOKO]j
MPOU3BOJIKM MJleKa, M30CTaHKy MeTadosduyke ajanTaldje Ha MOYETKy JaKTaluje
(HeratuBaH OwnaHc eHepruje-HEDB), TexHomomkux npomnycrta (HediaroBpeMeHO
OTKpHBame ecTpyca, oCceMemaBalke BaH ONTHMAJTHOI BPEMeEHa, Jiolla TeXHHUKa
BELITAUYKOT OCEMEmbaBamba, MaHUIyalrja ceMeHoM). Takohe, ”HIUPEKTHe y3pOoKe Jiolle
IUIOOHOCTH Tpeba TPaKUTH M Y HeaneKBaTHO H3DajlaHCHMpaHUM O0OpoLMMa IpemMa
noTpebaMa KpaBa y pasnWuuTUM daszama Jakranuje, ambujeTanrHUM daKkTopuma
(TemmepaTypa, BJIaXHOCT, MTPOBETPEHOCT, NMpeHace/beHOCT 0djexara, UTH),
HeceJlleKTUBHAa M HeaJleKBaTHa MPUMEHAa XOPMOHA, M30CTaHaK NMpPHUMEHe MOYy3aHUX
IVjarHOCTUYKUX mpouenypa (yaTpasByk, jJjadopaTopujcke aHanuse, UTA.) BerepuHap
IpefAcTaB/ba OUTHY KapUKy Y JIaHLY yIpas/baka Ha (papMHU Koja Ce OCTBapyje Kpos
KOMYHHMKalHWjy Ca BJIACHUKOM KaNWTada, ajli U HWKUM IUTAJICKAM MEPCOHATIOM.
HctoBpemeHo, BeTepuHap Tpeda fa CTBOPY HOBHU NMPUCTYN pPelllaBamy Npodiema 3anara
KpO3 IUIAHCKW NPUCTYI MJIOGHOCTH CTaja, JEMOHCTpUpame Mporpama TPOIIKOBA U
KOPUCTH, TOMaramwe ¢dapMepuma y NOCTaB/balky LUbeBa KOjU Cy:CHelUudUYHH,
MEepJbUBH, NOCTH)XKHM W BpPEMEHCKM orpaHnyeHH. Takohe, BeTepuHap je ocoda koja
uspalyje mporoxosne CTaHZApAHUX Tpouenypa, odyke W TPeHWHra ajaud W peBusuje
0C0dJpa KOje je YK/bY4eHO Y CIpOBOheme 3afiaTaka y 00J1acTH BETEPUHAPCKE eTaTHOCTH.
YHanpeheme penponoyKkTHBHE €(UKACHOCTH KpaBa y JaKTalMjU je MyKOTpIaH H
3axTeBaH I10Cao0 KOjH MoApasyMeBa CTaIHO MPUCYCTBO BeTepUHApa Ha (papMu, Tpaheme
CBHMX KaTErOpHja KUBOTHHA, EBUIEHTUPAILE TPOIYCTa, CIPOBOlEmE KOPEKTUBHUX MEPA,
yBoheme HOBUX ITPOTOKOJIA 3a IITO PaHHjy HHAYKIHjY ecTpyca U OByialyje, Kako 0u ce
0poj ,MTpa3sHUX OaHa" (CepBUC MEpHO]) CBEO Ha MPUXBAT/BUBY U €KOHOMCKH OJIP)KUBY
Mepy.

KibyuHe pHjeuu: kpase, IPOTOKOJIH, PENPOSYKLHja

3axsannuna: OBaj pan je nogpxaH cpeactsuma npojexkra MUK 46002 xoju drHaHCUpa
MwuHUCTapCTBO MPOCBETE, HAYKE U TEXHOIOUIKOT pa3Boja Penydnuke Cpbuje
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PROTOCOLS FOR IMPROVING FERTILITY OF COWS IN LACTATION
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Abstract

In the last few decades, there has been a significant decline in the reproductive
efficacy of high yielding cows in the world, but also in our country. There are several
reasons for this trend like selection programs focused on extremely high milk
production, absence of metabolic adaptation at the beginning of lactation (negative
energy balance- NEB), technological failures (inadequte estrus detection,
insemination outside of optimal time, poor technique of artificial insemination,
manipulation of semen). Also, indirect causes of poor fertility should be sought in
inadequately balanced meals according to the needs of cows in different phases of
lactation, ambient factors (temperature, humidity, ventilation, overcrowding of
objects, etc.), non-selective and inadequate application of hormones, lack of
application of reliable diagnostic procedures (ultrasound, laboratory analyzes, etc.).
The veterinarian represents an important link in the chain of farm management,
which is realized through communication with the owner of the capital, but also to
the other staff on the farm. At the same time, the veterinarian should create a new
approach to tackling the problem of farm through a planned approach to fertility of
the herd, demonstrating a program of costs and benefits, helping farmers in setting
goals that are: specific, measurable, achievable and time-fixed. Also, a veterinarian is
a person who develops protocols of standard procedures, training as well as audits of
staff involved in carrying out tasks in the field of veterinary activities. Improving the
reproductive efficiency of cowsin lactation is a hard and demanding job that involves
the constant presence of veterinarians on the farm, monitoring all categories of
animals, recording failures, implementing corrective measures, introducing new
protocols for the estrus and ovulation induction, in order to achive the number of
"empty days" (service period) to an acceptable and economically viable measure.

Key words: cows, protocols, reproduction

Acknowledgments: This work is supported by project funds 111 46002 financed by the
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3HAYAJ PEITPOOYKIINJE KPABA'Y MOIJEPHOJ
HHAOYCTPHUIU MITHJEKA

Ponosyb Tpkysba '™

' IIp Pomoswy® TpKysba, MOLEHT, BeTeprHHapCKO-CTOYApCKH LeHTap, bama Jlyka, PermySmuka Cprcka
*KopecnopenTHu ayTop: Pomossyd Tpkysma, e-nowta: rodoljubtrkulja@vscbl.com

Kparak cagpxaj
Onmre 30paBCTBEHO CTawe KpaBa, HAPOUYUTO y TEPUOAY TpaH3ULHje U

nyeprnepujyma, y3 KOHTPONYy HeraTUBHOT eHepreTckor ©Ownanca (HEB),
NpefCTaB/bajy IMaBHe (hakTope KOjU yTUUY Ha PEnpoAyKTUBHU cTaryc. CTpareruja
ynpas/baka KOHTporioM HEB HemocpesHo HakoH Tellewma je yCMjepeHa Ha
DanmaHcupame 00poka, a y OCHOBHM Ha nosehame yHoca CyBe MTepHje, HAPOUUTO
eHepruje, be3 omeTawa ¢epmeTalrje y Oypary. 3ApaBCTBEHH CTaTyC MaTepulle
HaKOH nopohaja je ox kby4He BaXKHOCTH 33 HapeHY (PepTUIHOCT U TPAaBUIUTET.

MojepHa MHAYCTPHja MiTHjeka MmoapasyMjeBa BUCOKY JIaKTalUjy U J00Py TIOGHOCT
3a ILITa je HeONXO0JaH MEHAIIMEHT Ha BUCOKOM HUBOY U PUMjeHa 3Hawa U BjeLITHHA
KOoje Cce OJHOCeé Ha OTKpHBAaWe ecTpyca, Ocurypawme Kkomdopa, TexXHUKe
oCjeMemaBama, BpEMEHa OCjeMemaBama y TOKy ecTpyca U KBaJIUTeTa CjeMeHa. Y
nocnenwux 35 roguHa (y AMepuny 1 EBponm) reHeTcku noteHHjan XonmrajH (XP)
kpaBa ce mnosehao 3a 3.000 n/nmakrauuju, (100 xr/rom). ['eHeTcku mOTEHUUjal
npefCTaB/ba FOPHY IPaHULY KOjy KpaBa MOXKe [ja TIOCTUTHE, a CBE OCTAJI0 3aBUCH Of
HU3a OPYTUX, MapareHeTcKUx ¢akTopa U MeHalIMeHTa. Y3 HaBeleHe (akrope
npou3Boama Maujeka “3Hocu npeko 9.000 kr/naxtanuju 3a 305 mana. Mehytum,
HaBeeHH TPEHJ pacTa MPOLYKTUBHOCTH y MPOU3BOAKY MIIHjeKa, IpaTe CBE jaCHUje
M3paXeHHW NpodieMu Koju yTUUY Ha Maj y penpopykuuju. Pagu tora je notpedbHo
,e(eKTe arpecHBHe IeHETHKe" ycarllaCUTH ca AOOpUM ynpaB/bakeM Ha (apmu
yBohemeM aiekBaTHUX BeTepUHAPCKUX Mporpama. [Tporpamu 3gpaBCcTBeHe 3aLITUTE
Tpedajy 3aJ0/bBUTHUTH ITPUCYCTBO U aHIa’KOBambe KOMIUIETHOT BETEpUHAapa, hapmepa
KOjH je ToTHnyHo nocseheH mporpamy, odap CUCTEM YHOILIEHha U YyBamwa [ojjaTaka v
IITO HKE TPOLIKOBE. Y CBAKOM CIIy4ajy, Off BeTepHUHapa ce Tpaxku Ja noseha cBoja
3Hama U BjeuITUHe, Ja Oyne creldjaarucTa Ha TMoJby y3roja roeena v na odesdjenu
CBEOOYXBATHO U HA EKOHOMCKHUM (paKTOPHUMa 3aCHOBAHO yNPaB/bathe 3[PaBCTBEHOM
3aLITUTOM M MPOU3BOIKHOM. Of Mporpama ce Tpaku Jia yBaXKaBajy CrieuUIHOCTH
(mocedHocTH) hapme U 1a cafprke Mjepe U TOCTyTKe 3a: PepTUITHOCT, 3APABCTBEHO

CTame BHUMEHA M KBAJIUTET MIIHjEKa, KOHTPOJNY HYTPUTHBHHUX MU METaDOIUYKHUX
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BonecTy, KOHTPOITYy HH(PEKTUBHUX 000JbEHA, LIETIABOCTH U CTakhy Manaka, IpocTopa
U ofjexara y KojuMa Ce Halasu CTafjo, KOHTPOJIy 34PaBCTBEHOT CTama MoJMIaTKa
(Tenagy W jyHuna), AodpodUT kuBOTHHA Ha (apmMu, ynorpedy nujexoBa U
besdjenHOCT XpaHe.

Hajbome mnujeune apme unHe 20% ykynHux papmu wto Tpeda na dyne Texma
cBux ¢papmepa. Kopuctu Koje ce MOTry eKOHOMCKHM H3DAasUTH Mjepe Ce HeTo
nospahajeM HOBLIA MOTPOLIEHOT 3a MPOBOhewe Mporpama 3APaBCTBEHE 3aLITUTE U
kpehy ce Ha HuBOy 400-600%, (3aBHCHO op u3BOpa). McToBpemeHO, MOCTOje U
KODHCTH KOj€ C€ TEIIKO MOTY U3Pa3UTH HOBLIEM: 3aI0BOJBCTBO TOCjeJOBamba 3APaBor
CTajla, CMamemhe NMaThHU 3a KUBOTHIE, CMameme PU3MKa IO 30paBibe JbYIH,
MUHHMaHa yroTpeda aHTUOMOTHKA, YTHLA] 0D0/beha Ha MOPaJT 3aMOCJIEHUX U CJ1.
KibyyHe pHjeun: penponykuuja, 3IpaBjbe, MEHALIMEHT, yJora BeTepuHapa,

€KOHOMHYHOCT.
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THE IMPORTANCE OF THE REPRODUCTION OF COWS IN THE
MODERN DAIRY INDUSTRY
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Abstract

The general state of health of cows, especially during the transition period and
puerperium, with the control of the negative energy balance (NEB), are the main
factors affecting the reproductive status. The NEB management strategy
immediately after calving focuses on balancing the meals, and basically increasing
the intake of dry matter, especially energy, without disturbing fermetation in
rumen. The health status of the uterus after delivery is of key importance for the

next fertility and gravity.
Modern dairy industry involves high lactation and good fertility for which high-

level management is needed and the application of knowledge and skills related to
oestrus detection, securing comfort, insemination technique, insemination time
during oestrus and seed quality. In the last 35 years (in America and Europe), the
genetic potential of Holstein (HF) cows has increased by 3,0001/lactation (100 kg /
year). Genetic potential represents the upper limit that a cow can achieve, and
everything else depends largely on a number of other, paragenetic factors and
management. With these factors, milk productionis over 9,000 kg / lactation in 305
days. However, the stated trend of productivity growth in milk production is
accompanied by increasingly clear problems affecting the decline in reproduction.
Therefore, the "effects of aggressive genetics" need to be harmonized with good
farm management by introducing adequate veterinary programs. Health care
programs should ensure the presence and engagement of a complete veterinarian,

afarmer who is fully committed to
the program, a good system of data entry and retention, and as lowest cost as

possible. In any case, the veterinarian is asked to increase his knowledge and skills,
to be a specialist in the field of cattle breeding and to provide comprehensive and
economically based management of healthcare and production. The programs are
required to respect the specifics of the farm and to include measures and
procedures for: fertility, health condition of the udder and milk quality, control of
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infectious diseases, lameness and condition of hoofs, areas and facilities in which
theherdislocated, control of the health status of the young (calves and heifers), the
welfare of animals on the farm, the use of medicines and the safety of food.

The best dairy farms make up 20% of the total farms, which should be the
aspiration of all farmers. Benefits that can be economically expressed are measured
by net money refund spent on the implementation of the health care program and
ranging from 400 to 600% (depending on the source). At the same time, there are
benefits that can hardly be expressed in money: the satisfaction of having a healthy
herd, reducing animal suffering, reducing the risk to human health, minimizing the
use of antibiotics, the influence of morbidity on the morale of employees etc.
Keywords: reproduction, health, management, role of veterinarians, economy
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USPJESNOST PROTOKOLA SINHRONIZACIJE ESTRUSA I
OVULACIJE KOD MLIJECNIH KRAVA U LJETNOM PERIODU

Benjamin Cengi¢'"*, Nazif Varatanovi¢', Tarik Muteveli¢’, Amel Cutuk’,
Lejla Veli¢', Muamer Dervisevi¢’

' Veterinarski Fakultet, Sarajevo, Bosna i Hercegovina
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‘Veterinarski Fakultet, Sarajevo, Bosna i Hercegovina
*Veterinarska Stanica DI-VET, Ilijas, Bosna i Hercegovina
*Korespodentni autor, e-mail: benjamin.cengic@vfs.unsa.ba

Kratak sadrzaj

Govedarstvo kao jedna od najznacajnijih grana stocarske proizvodnje se 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 2012 taj broj iznosio tek nesto
iznad milijarde, Sto govori o vaznosti primjene razli¢itih reproduktivnih protokola u
cilju povecanja brojnosti proizvodnih jedinki. Za uspje$nu reprodukciju, potrebno je
nekoliko preduvjeta kao $to surazvice vitalnih oocita u folikulima, izrazenost estralnog
ponasanjaiuskladene ovulacije, optimalna unutrasnjost uterusa za razvoj embrija, kao
i efikasan reproduktivni menadzment. Pri viS§im temperaturama i toplotnom stresu
folikularni rast je ugrozen, smanjuju se koncentracije hormona koji su povezani sa
cikli¢nos$¢u, a unutrasnjost uterusa je suboptimalna za razvoj embrija. Toplotni stres
dovodi do poremecaja fizioloSkih i reproduktivnih procesa, jer rast tjelesne
temperature uzrokovan toplotnim stresom ima direktne negativne posljedice na brojne
celijske funkcije. U istrazivanje je bilo uklju¢eno ukupno 54 krave HolStajn-Frizijske
pasmine, 28 eksperimentalnih i 26 kontrolnih krava, uzgojenih na PD Butmir sa
prosjecnom iskoristljivos¢u od 5. laktacija. Hormonalni protokoli sinhronizacije
estrusa i ovulacije su koriSteni u mjesecima Juni i Juli 2013. godine. Krave u
eksperimentalnoj grupi su podvrgavane presynch+5dCoS2 hormonalnom protokolu, a
dijagnostika gravidnosti je postavljana u periodu 42 dana poslije inseminacije. Krave
koje nisu ostale gravidne nakon ovog protokola odmah su podvrgnute resinhronizaciji
sa hormonalnim protokolom Cosynch 72 i ponovo pregledane na gravidnost 42 dana
kasnije. Uspjesnost presynch+5dCoS2 hormonalnog protokola je bila 19%, a Cosynch
72 je iznosila 33%. Prvi presinhronizacijski i sinhronizacijski protokol (5dCoS2) nisu
znacajnije pomogli u poboljsanju koncepcije nakon prvog osjemenjavanja postpartum,
ali se ¢ini su imali pozitivni efekt na drugi protokol (COS72) u vidu smanjenja
embrionalnog mortaliteta u ljetnim mjesecima, kada je on najizrazajniji. Protokol
COS72, daje zadovoljavajuce rezultate u ljetnom periodu, ali preduvjeti za uspjeSan
program sinhronizacije estrusa i ovulacije uoci vjestackih osjemenjavanja su dobra
kondicija i zdravstveni menadzment, kao i smanjenje toplotnog stresa u skladu s
lokacijomidizajnom farme.

Kljuéne rijeci: toplotni stres, hormonalni protokol, reprodukcija

189



23. TOOUIIE CABJETOBAE IOKTOPA BETEPUHAPCKE MEJULIMHE PETTIYBJIMKE CPIICKE (FOCHA Y XEPLIIETOBHWHA) - 2018
23rd Annual Counselling of Doctors of Veterinary Medicine of Republic of Srpska (Bosnia and Hercegovina) - 2018

SUCCESS OF ESTRUS AND OVULATION SYNCRONISATION
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Abstract

Cattle husbandry as one of the most important branch in livestock production is
facing with chronical problem in decrease of reproductive performances. In year
2005, cattle number in the world was about 1.370.000.000, while in year 2012 that
number was just a little bit over one billion, which point about importance of
utilisation of different reproductive protocols to increase number of productive
animals. Successful reproduction need several prerequisites like development of
vital oocytes in follicles, expression of estral behavior and coordinated ovulation and
optimal uterine interior for embrio development, as well as efective reproductive
management. High ambiental temperature and heat stress compromise follicular
growth, decrease in hormonal concentrations related with cyclicity and uterine
interior is suboptimal for embrio development. Heat stress is related with
disturbance in physiological and reproductive processes, because increase in body
temperature caused by heat stress have direct negative effects to numerous cell
functions. The study includes in total 54 Holstein-Friesian cows, bred in PD Butmir
with average usability for 5 lactation. Hormonal protocols of estrus and ovulation
synchronisation were used during months June and July in year 2013. Cows in
experimental group had presynch+5dCoS2 hormonal protocol and pregnancy
detection was performed 42 days after insemination. Non pregnant cows were
resynchronised with hormonal protocol Cosynch 72 and again pregnancy detection
was performed 42 days after insemination. Success of presynch+5dCoS2 was 19%
and Cosynch 72 was 33%. First presynchronisation and synchronisation protocol
(5dCoS2) did not had more significant effect to increase conception after first
insemination postpartum, but it looks like it had positive effect to second protocol
(COS72) in reduction of embrio mortality in summer months, when it is the most
expressive. Protocol COS72, had satisfactory results in summer period, but
prerequisites for successful program of estrus and ovulation synchronisation prior to
artificial insemination is good condition and health management, as well as
reduction of heat stress according to farm location and design.

Key words: heat stress, hormonal protocols, reproduction
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Kparak cagpxaj

PCR ananu3sa xoja ce ynorpedsbaBa y NpeHaTalHOj JeTEPMHUHALUjH T0J1a KOJ cucapa
CITy’KH 32 aMIuIMdukanujy cnenududHux etanuux JHK cekBeHLN Koje ce U30i1yjy U3
KpBU Majke. MehyTum, TialieHTa KOf roBeja je Takse rpahe a He 03BOJ/baBa OIM3aK
KOHTaKT usmelhy Tpododnacta ¥ MajuvHe KpBH, IITO NOCJENUYHO YCIOB/baBa HHU3aK
creneH nposnacka (geranHe JHK u pesynTupa HEHOM jakO MajOM KOJIUYHMHOM Y
KpBOTOKY Majke. CnobogHouupkynuiryha sanhenujcka deranHa JHK (ccffDNA) ce
CacToju o KpaTKMX HyKIeoTHUOHUX ¢parmeHaTa (300-600 bp) koju uupkymuury y
KpBOTOKY Majke. OBO UCTpakMBame ce dasupa Ha npoueHu epuxacHocty PCR Tecra y
MpeHaTasHOoj JUjarHOCTULIM TI0a Y pAHUM M KaCHUM TeCTallMOHUM MEepPUOINMa, Kao U
BEroBo nopehemwe ca Hasasuma ynTpassyka. Hexonuko pasnuuuTux MeTofia U3onauyje
U amnnvduUKanyje HYKJIEUHCKUX KHCEJIHHA je YHOTped/heHO M MPOLEeHmHUBAHO.
HcrpaxvBame je CIpoBeieHO y Be rpyme )uBoTuma: ['pyna I (n=30) ce cacrojana ox
KpaBa Koje cy duine y nepuogy recraudje oxn 55. no 90. nana u ['pyne II (n=30) koje cy
duney neprony on 240. 1o 270. naHa rectanuje. Kao koHTposia ynotpedsbeHa je KpB OHka
u HecteoHe jyHune. ®etanHa JHK wuzonoBaHa je Ha Tpu HauuHa: (1) MeToooM
eKkcTpakuuje y Tydullama ca CHIMKAaTHUM MeMOpaHama, (2) MeTOIoM eKCTpakiuje y
Tyduiama 6e3 cuinkatHux mMmembpaHa u (3) ynorpedbom deHonI-XmopodopmM MeTome.
HaxoH cBaxke usonanyje, deranna JHK je amnnuduxosana kopucrehu PCR u real-time
PCR metone u ynorpedom bAML u TSPY mpajmepa y onBojeHuM peakiujama. Camo je
(peranna JHK excrpaxosaHa kopucrehu tyduue de3 cunukaTHuX MeMOpaHa rnokasana
NO3THBaH pesynTtar. Y mnopehewy ca pesynraTuma yiaTpa3ByYyHE AWjalHOCTHUKE U
nojanvma o Mojy HaKoH Tesbewa, oceTbuBocT PCR Tecta je duna 93, 3% y I'pynm I,
Ha)kaJIoCT, OBa TEXHMKA HMje yclena fa feTekryje myluke geryce y I'pynu II.
OcetmuBoct real-time PCR rectay I'pymu I 6unaje 93, 3% nox je y Ipymu 11 6una 93, 7%.
Kspyune peun: ccffDNA, PCR, real-time PCR, rosena, mosn, geryc.

191



23. TOOUIIE CABJETOBAE IOKTOPA BETEPUHAPCKE MEJULIMHE PETTIYBJIMKE CPIICKE (FOCHA Y XEPLIIETOBHWHA) - 2018
23rd Annual Counselling of Doctors of Veterinary Medicine of Republic of Srpska (Bosnia and Hercegovina) - 2018

Lecture by invitation

FOETAL SEX DETERMINATION IN CATTLE USING VARIOUS DNA
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Abstract

In the polymerase chain reaction (PCR) applied in foetal sex determination in
mammals gender-specific foetal DNA sequences isolated from the maternal blood
are amplified. However, the bovine placenta does not allow a close contact between
the trophoblast and the maternal blood, which is why the transfer of foetal DNA is
hardly possible and results in its very small amounts in the mother's blood.
Circulating cell-free foetal DNA (ccffDNA) consists of short nucleotide fragments
(300-600 bp) in maternal bloodstream. This work was aimed at the assessment of
the efficacy of the PCR assay in foetal sexing in early and late gestation, and its
comparison with ultrasound findings. Moreover, various DNA isolation and
amplification methods were used and evaluated. The research was conducted on
two groups of animals: Group I (n=30) consisted of cows that were 55-90 days
pregnant, and Group II (n=30) of those 240-270 days pregnant. A bull's and a non-
pregnant heifer's blood were the controls. Foetal DNA was extracted by three
means: (1) in tubes with silicone membranes, (2) using a single-tube extraction
method without silicone membranes, and (3) deploying the phenol-chloroform
extraction. Following each of these, foetal DNA was amplified in a PCR and real-
time PCR assays with both bAML and TSPY primers in a separate reaction. Only the
amplification of ccffDNA extracted with a single-tube extraction kit led to positive
results. In comparison with ultrasound diagnostic results and foetal gender
recorded at birth, the sensitivity of the PCR test was 93, 3% in Group I. However,
the technique failed to detect male foetuses in Group 11. The sensitivity of the real-
time PCR assay in Group Iwas 93, 3% and in Group I1 93, 7%.

Key words: ccffDNA, PCR, real-time PCR, cattle, sex, foetus.

192



23. TOOUIIE CABJETOBAE IOKTOPA BETEPUHAPCKE MEJULIMHE PETTIYBJIMKE CPIICKE (FOCHA Y XEPLIIETOBHWHA) - 2018
23rd Annual Counselling of Doctors of Veterinary Medicine of Republic of Srpska (Bosnia and Hercegovina) - 2018
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Kratak sadrzaj

Mastitisi predstavljaju, u savremenom govedarstvu, jedan od najvaznijih
zdravstvenih problema kod muznih krava. Pored zdravstvenog aspekta i ociglednog
uticaja na dobrobit Zivotinja mastitisi se ubrajaju u najvece finansijske troskove na
farmi krava zbog troSkova same terapije i odbacenog mleka zbog karence kao i
trajno smanjene proizvodnje mleka ili potpunog prekida laktacije kod teskih formi
mastisa. Ovome treba dodati i tro$ak nastao zbog mogucih uginuca ili preranog
izlu¢enja krava iz ptoizvodnje. Postupak terapije mastitisa i ishod lecenja zavise od
forme zapaljenja vimena, stepena alteracije tkiva i na kraju od vremena pocetka
terapije i primene adekvatnog preparata ili adekvatnog postupka. Ishod terapije
moze biti potpuna restitucija parenhima, oporavak funkcije ili propadanje
Zlezdanog parenhima i popunjavanje vezivnim tkivom. U danasnje vreme, u
uslovima intenzivne proizvodnje mleka terapija mastitisa je samo deo programa
kontrole mastitisa koji u prvi plan stavljaju prevenciju mastitisa. U slucaju pak
pojave klinicke forme mastitisa neophodno je pristupiti terapiji u laktaciji.

Klju¢ne reci: mastitis, vime, terapija
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Abstract

Mastitis is one of the most important health problems in dairy cows. Besides the
health aspect and the impact on animal welfare mastitis among the biggest
financial costs on the farm cows for the costs of the therapy and discarded milk due
to the withdrawal period and permanently reduced milk production or total
interruption of lactation in severe forms of Visaginas. The method of treatment of
mastitis and the outcome depends on the form of udder inflammation, degree of
alteration of tissue at the end of the time of therapy and the application of adequate
preparations. The outcome of therapy can be complete restitution parenchyma,
recovery function or deterioration of the glandular parenchyma and filling the
connective tissue. At the present time, the conditions of intensive therapy mastitis
milk production is only part of mastitis control programs.

Key words: mastitis, udder, therapy
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