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Ilpeozosop oeom opojy

Towmosanu uumaoyu,

npeo eama je Hosu O6poj Hayunocmpyunoez yaconuca, Bemepunapcku oxcypuan Penyonuxe Cpncke. Ogo je
opyeu 6poj y 2008. 2o0unu. [lynux je ocam 200una usnadicerwa eauiez u Hauie2 4Yaconuca.

Osaj 6poj kapakmepuuie 6uwie poo06a 3HAYAJHUX 3d YKYHAH pad eemepunapcke ciysxcbe, a nocebHo Ha
mepeHy 20je je Koneeama eemepuHapuma meogsce 0ohiu 0o oopehere cmpyune aumepamype. Bpujeowno je
HANOMEHYMU 0d je npema OyjeHama Cmpyurakd HA HAWUM HPOCHOPUMA NOBOLHA BEMEPUHAPCKO-
enudemuonowxa cumyayuja ca "knacuunom' Kyeom ceura jep euuie 00 200uHy O0ama Huje 6uio Hu jedHoz
nosumusnoz ciyuaja y bocnu u Xepyecosumnu, wmo je cueypHo pe3yimam pedo8HOZ 6aKYUHUCAIA NO NOAA
Munuona ceurba 200uuirve y Penyonuyu Cpnckoj. Meliymum, cumyayuja ca 6pyyeno3om je éeoma mewka jep
Jje u oame pecucmpusan 6eoma 8enuKu OPoj NOUMUSHUX CIyYajesa u KOO byOu u Koo scusomursa. Oxpabpyje
unghopmayuja 0a cy ce HAONEIHCHU Op2anU U cmpyurbayu 3a obracm eemepunapcmea y buX oozosopunu oa ce
y 2009. e00unu npomujernu moden cysbujara bpyyenose u 0a ce nouHe ca MomarHoM 8aKYUHAYUjOM NPOMUS
ose bonecmu. Jla uma no3sUMUeHUX Nomaxa, euou ce u uz nooamka 0a el yemupu Hawa NPoOU3E0OHA
objexma mozy uzeo3umu pubsve npouzseode y Eeponcky yuujy, anu u yureenuya oa hemo umamu u 3axoH o
3qumumu u 006pOOUMU HCUBOMURLA, WIMO HAC CEPCMABA Y 2PYNY 3eMdsbA KOje NOKA3YJY OVIHCHY bpuey 3a
Jrcusomurbe.

Y 06om 6pojy objasmweno je 13 nayunocmpyunux paoosa. Ceu padosu cy nekmo-pucanu u unoexcupanu. Osaj
yaconuc uma cmamyc eooehez HAYUOHATHOZ HACONUCA Y 0680] 00ACMU, A 04 je NpusHam y HAY4HOj U
CMPYYHOJ jagHOCMU nOKA3yje ce Kpo3 unmepec aymopa oa objasmyjy padoge y nawiem u eauwiem vaconucy. Y
06om 6pojy, aymopu cy usz Penyonuxe Cpncke, @edepayuje buX, Cpouje u I puxe.

Ypeonuwmeo ce saxeamyje aymopuma pegpepama 3a 00abup 06oe uaconuca 3a 06jagy wUxosux paoosa u
N03UBAMO UX HA OAbY CAPAOTDY.

Ceum yumaoyuma sxcenumo cpehiny u yenjewny nosgy 2009. 2oouny.

I'’'TABHU 1 OA'OBOPHU YPE/JHUK
Jou. ap Aparo H. Hequh
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MEHAIMEHT U ITPUIIPEMA HALIMOHAJIHUX IIJIAHOBA 3A
HEIIPEJABUBEHE CJIYYAJEBE ITIOJABE BOJIECTU ) KUBOTHUIHLA

Kparak caap:kaj

3a KOHTpOJIy 3apa3sHUX OOJECTH HEOIXOJHO je, MpHje CBera, JOHMjeTH IUIaH WK HporpaM 3a Clydaj
n3bMjama oapeheHuX 3apa3HuX OOJIECTH, a MPEBACXOJHO CE MHCIM Ha JWO OoyecTH ca OuBIIEC JHCTE A,
OJJHOCHO 0OJIECTH KOje MMajy BeoMa M3paXKeHy TeHAEHNHjy Op3or mmupema. OBO ykasyje Ha YHBEHUILY Ja
TakBe CHUTyanuje Tpeba MpeABHIjeTH — IUIAHUPATH WM CUMYJIHpAaTH MX U Aa ce Tpeba (oxycupaTu Ha
cipenehe: kako crpujeduT ga 0ojecT nohe y 3emiby; Kako CIPHjEUUTH IIUpermhe OOJIECTH aKko ce MOjaBH,
CBECTH LITETE Ha IITO Makby Mjepy M Kako 0OJIEeCT HCKOPHjCHUTH.

Ia Ou ce noHHO jemaH mobap IUIAH KOHTPOJE 3apa3HuX OosecTH TpebGa IpH HEroBOM IpPHIIPEMamy
obOyxBaTtutH cibenche OUTHe eneMeHTe: 3akoHCKa Moh (pacmonoxuBy Baxkehu mponwucH); GpruHaHcHjcke Mohu
(byuercko (uHaHCHpame M TPOIIKOBH y XMTHUM CIIy4ajeBHMa); JIaHAll KOMAaHJIe; HALMOHAJIHU M JIOKAIHU
LEHTPH 3a Cy30Hjame OOJEeCTH; EKCIEePTCKe Ipymne — THMOBH; pecypcH (0co0Jbe, THjarHOCTUYKE Ja-
Goparopuje, onpema u ypehaju); oarosapajyhu nmpupydHunm ca MHCTPYKIMjaMa 3a 0CO0JbE; €BEHTyalHe
XHUTHE BaKIUHALM]€; IPUIPEMIBEHOCT 3a O0JIECT; CLIEHApHjH y CITydajy enuaeMuje; oarosapajyhu popmynapu
U TAaKo Jajbe, y 3aBUCHOCTH Ha KOjy ce OOJeCT OIHOCH M KOJIHMKO je peajHa ONAacCHOCT OJ HEHOT
I10jaBJbUBAA.

D. Nedic’
MANAGEMENT AND PREPARE THE NATIONAL ANIMAL DISEASE
CONTINGENCY PLANS
Sumary

When planning a contagious diseases control program, it is necessary, first od all, to make a contingency
plan, primarily regarding certain List A diseases, i.e. diseases that spread very quiskly. The characteristick of
quick spreading of a disease inicates the facts that such situations should be anticipated-planned and/or
simulated and that the focus should be on the following: how to prevent the entering of a disease into a
country; how to prevent the spreading of a disease if it occurs, how to minimize the damage and how to
eradicate the disease.

In order to make a good contingency plan, the following elements should be included, in its preparation:
legislative power, financial capacity (budget financing and cost in case of emergency), the chain of command,
national and local eradication centres, expert groups — teams, resources (staff, diagnostic laboratories,
equipment and appliances); adequate instruction manuals for the staff; possible emergency vaccinations,
readiness for the case of a disease outbreak; scenarios in case of an epidemic, adequate registration forms etc,
depending on the desease and the probability of its occurence.

Hou. np Aparo H. Henuh, ITaneBpornicku yHUBEP3UTET ATIEUPOH;
Doc. dr Drago N. Nedic, Paneuropean University Apeiron
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EjieMeHTH IUIaHA KOHTPOJIE
3apa3HuX 6osecTH

3akoHCKa MOh MmoapazymHjeBa MpaBHY MOJIOTY
3a TPOBOlee CBUX Mjepa Koje Hajla)ke BeTepUHap-
cka mpodecuja 1 MeljyHapOaHU CTaHAapau. Y OKBH-
py oBora Haj4ernhie ce IOMHUEE OCHOBHO 3aKOHO/IaB-
CTBO WX KOJ Hac yenthe "MarepujamHu" 3aK0H, a TO
je mpHje cBera OCHOBHH 3aKOH 3a JjeOBambe U paj
BETEPHHAPCKE CITyKOe, U y PSIOBHUM H BaHPEAHHM
okonHOCTUMA. Ilopes 3aKoHa, Ty Cy W CBH IpHIIa-
najyhu MoI3akOHCKH aKTH KOjU TPETHPajy Mjepe U
HOCTYIIKE 3 M0jeIHE 3apa3He OOJIECTH.

VY HameMm OKpyxemy (OMBIIMX jyrOCIOBEHCKHX
pery0inKa) yIriaBHOM Cy Ha CHa3W: 3aKOHH O BETEpH-
HApCTBy WM 3aKOHHM O 3[PABCTBEHO] 3AIUTUTH JKH-
BOTHIbA U BETEPUHAPCKOj AjenartHocTd. Ha ocHOBY Thx
3aKOHA JIOHECEH je HU3 OJUTyKa, IIPaBIIHIKA, Hapenaba 1
pemiema O MOjSIMHMM MjepaMa Kao IITO je HIp:
[paBmwHEK 0 Mjepama 3a CIpeyaBame I0jaBe, Cy30H-
jame U HCKOpjeHBarbe 3apasHe OO0JIeCTH IUIABOT je3rKa
— Febris catarhalis ovium (Bluetongue) urn.

OBuM BaxkehuM (IO3UTHBHUM) IponucuMa obe-
30jehyje ce cipenehe:

OppehuBame TPUCYCTBA WM CyMHIE Ha
npucycTBO 6mino koje 6onectu ca 6usme O.1E.
aucte A (MaeHTHYHA je kiacudukanuja Ooie-
CTH U 'y OCHOBHHM 3aKOHHMa) K0ja c€ 00aBE3HO
Mopa OIMax MpHjaBHTH BerepmHap-ckoj yIi-
paBH.

OBaj 3axTjeB ce OHOCH Ha OMIIO KOjy 0co0y Ko-
ja 3Ha Ja je TakBa OoJiecT MPUCYTHA KOX OWIIO Koje
JKHBOTHIGE, WM CyMHba Ha TO, Tj. Ha BIACHUKA THUX
JKHBOTHHA, OHOT' KO ce OpUHE O BbUMa, BeTepHHApa
KOjU NIPaTH Te KUBOTHbE, H OMIIO KOjer ciyKOeHor
BETEpHHAPA MM HEKOI 3alOCICHOT Yy JWjarHOCTH-
9Ko0j J1abOpaTOpHju KOjU MMa JIOKa3 O HPUCYCTBY
jenHe o TUX OonecTu.

Bonectu ca GuBie jucte A, 3a Koje ce mpumje-
byje MOJIUTHKA HCKOpjelhHBamba OMII0 KOT n30Hjama
KOje ce MOXKe JIeCUTH, IpUKa3aHe ¢y y cibeaehoj Ta-
6enu:

Osnaxa Ha3zus 6os1ecTH — cpricku Ha3zug 6os1ecTH — eHIJIeCKH
A010 CrnvHaBKa | 1amn Foot and mouth disease

A020 BesukynapHu cTOMaTHTHUC Vesicular stomatitis

A030 Besuxymnapaa Gonect cBuma Swine vesicular disease

A040 l'oBeha kyra Rinderpest

A050 Kyra manux npexuBapa Peste des petits ruminants

A060 3apa3Ha mieypornHeyMOHHja Contagious bovine pleuropneumonia
A070 Bounect kBprase xoxe Lumpy skin disease

A080 I'po3unuIa pudTcKe noNMHE Rift Valley fever

A090 Bonect nmasor je3nka Bluetongue

A100 Oguje Gorume u Ko3je Oornme Sheep pox and goat pox

Al110 Komcka kyra African horse sickness

A120 Adpuuka cBuEbCKa Kyra African swine fever

A130 KnacuyHa cBUCKa Kyra Classical swine fever

A150 Kyra xuBune Highly pathogenic avian influenza
A160 Hyxkacti 6oxect Newcastle disease

YecTo ce 0 UCKOpjerHBarby OOJIECTH TOBOPH Ha
pasJinuuTe HAYWHE, OBUCHO O CAMOM IIPUCTYITY He-
koj Oonectn, a Kannenapuja O.LE. nepunucana je
HCKOpjeHmUBambe 00JiecTr Ha cibeaehu HaunH:

“ITonuTHKa HMCKOpjel-MBamba O3HadaBa M3BOle-
Be, IpeMa ofo0permy Berepmnapcke ympase, U 10
MOTBphUBamwy OosiecTH, yOujame )KUBOTHEA KOje Cy
3apakeHe y cTajy, Tie je To Moryhe, OHUX y IpyTuM

CTaauMa Koja Cy Omia M3JI0XKeHa HHEKINjH TUPeK-
THUM KOHTaKTOM M3Mely >KMBOTHH-A WM UHAUPEK-
THUM KOHTaKTOM KOjH OM MOrao 1a Npoy3poKyje
HpeHoc y3pouHuka Gosiectd. CBe IOIOKHE JKUBO-
THIC, BaKLMHHCAHE WM HEBaKLUHHCaHe, y 3apa-
JKeHUM TpocToprjama Ou Tpebano na Oynay youjene,
a HbUXOBH JICIIEBH YHHIUTCHH CaropvjeBameM W
MOKOTIaHU WK KopuiihemeM OWIIO Koje Ipyre me-
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Tome Koja he enMMMHHHCATH IIUpEHe HHQEKIHje
MyTeM JIeleBa WM TPOM3BOJA ONl YOWjeHUX KH-
BOTUBA.”

- [la he ce ogmax cmpoBecTH ciyxOeHa ucrpara
[PHjaBIbEHOT MPHCYCTBA WM CYMIbE HA TPUCY-
CTBO OMIIO KOje 01 HaBeACHHX OoJecTH Kako Ou
ce IPUCYCTBO OOJIECTH UCKJbYYUIO WM IIOTBP-
JIAIIO;

- Jla he y3opuu OMTH CaKyIUbEHH Kao IITO j& MPO-
MHCaHO, a Kaja je HEONMXOIHO, KUBOTHIE he
6uTH yOMjeHe y I1jarHOCTHYKE CBPXE;

- Jla he BnacHMK WM MPEICTABHUK BIIACHHUKA
oMoryhutu mpucTyn uMamy Ha KOjeM ce Halase
JKHBOTHIbE Ha KOje ce cyMmma, U aa he capabu-
BaTH y CIy»O€HO] MCTpasu, YKbydyjyhu o6e3-
OjehuBame mnomohm npH ApKamky >KHBOTUHA
paau KIMHUYKOT Mperiesia Wik CaKylbamba JiH-
JjarHOCTHYKHUX Y30paKa;

- Jla he mo moTBphuBamy Oonect, OUTH cadu-
BEHO O00aBjelTe’e 3a CyCjemHe W JApyre Ip-
JKaBe;

- [la he Gutu yBeneHe u na he cTymuTH Ha CHary
Mjepe Kao IITO je NMPOINHUCaHo, Ja Ou ce n3buja-
e 0O0JIECTH CTABUIIO 110/ KOHTPOJLY;

- Jla he 6utu yBemene oxnromapajyhe 3abpane 3a
CBE JKMBOTHEC M TPOHM3BOJE Of MPHjEeMUYHBUX
JKUBOTHIA, KOJU OM MOTJIM OMTH TOTCHIUjallaH
H3BOD IIUpPEHa OOIECTH;

- Jla he xuBOTHI-E HA 3apayKCHUM MMambHMa OUTH
yOujeHe, a JIeleBr OACTPA-CHN Ha TaKaB HauMH
Iia ce u30jerHe MmUpemne 3apas3e Ha OCTajle JKHBO-
THIC (OKMBOTHIGE HA OCTAINM HMamIMa, 3a KOje
ce, Ha OCHOBY CIMAEMHUOJIOIKHUX J0Ka3a, cMaTpa
Ja cy Ouiie oJ PU3MKOM OJl JUPEKTHE WM WH-
JUPEKTHE U3JI0KEHOCTH OOJIECTH, MOTY Takohe
Outu yOujeHe U OACTparmeHE U3 MPEBEHTUBHHX
pasiora);

- Jla he Outn nonecena Hapenba 3a yOujame XKu-
BOTHIA HAa HMMambHUMa Yy OKBHPY KOHTPOJHHX
30Ha U3 pa3jora 3allTHTE;

- Jla he meco, MaMjeKo WM APYTH MPOU3BOIAM OJ
JKMBOTHIHA 32 KOj€ Ce 3Ha MK 32 KOje Ce CyMIba
Jla Cy 3apakeHH, MOhM OWUTH KOH(HCKOBAHU W
YHHIITEHH Ja Ou ce crpujedno OmiIo KakaB pu-
3HMK OJ] NPCHOIIeHka OOJEeCTH Ha OcTalie JKHBO-
THIE;

- Jla he BnacHunmumMa outH miahena HaoKHaAa MO
MYHOj TPXKHUIIHO] BPHjEAHOCTH 32 >KHBOTHEHE
Koje cy yOHjeHe paayl yCIoCTaBbama AUjartose,
paau KOHTpoJie OOJNECTH U U3 pasjiora 3alliTHTe,
Y 32 KOHTAMHHHUPaHE KUBOTHIGCKE MTPOU3BOJIC H
Marepujaje KOju Cy KOH(HCKOBAaHH pagyl yHH-
[ITCHA;

- Jla he Ourtu; 3arapaHTOBaH HPHCTYH JOKAIHjaMa
3a yKIIabame JICLICBa, )KUBOTUBCKHX TPOU3BOIA
U OCTaJMX KOHTAMMHMpPAHUX MaTepujana, Ouio
MyTEM CIIaJbUBamba, TOIUbEHHA, NN [TOKONABaka;

- a he HamiexHa BeTepHHApCKa BIACT 00aBUTH
JeTajbHy CIIy)KOEHY eHNHMAEMHOJIOIIKY HCTpary
Kako O, yKoJIHKO je Moryhe, yCTaHOBHJIH U3BOP
OosiecTd, W HICHTH(QHUKOBAJIM OCTajla HMarba
KO0ja Cy BjepOBaTHO MO PU3HKOM OJI 3apase;

- la he BerepuHapcKe BIACTH M3BPLIMTH HAI30D,
YKJbY4yjyhH U KIMHUUKE Iperiene U cakyIlba-
b€ JAMjarHOCTHYKHUX y30paKa OHAKO KakKo je I10-
JIECHO, YHyTap KOHTPOJIHUX 30HA M, YKOJHUKO je
HEONXOHO, CBYTAE APYTIje;

- Jla he 3apaxeHa UMama U KOHTAMUHUPaHa OIpe-
Ma ¥ BO3MjIa OUTH JAeTa/bHO OYMIINEeHH U JIe3UH-
(MKOBaHM Ha HAYMH KOjU je oxrosapajyhm 3a
NIe3UH(EKIHOHO CPEACTBO KOje Ce KOPUCTH Yy
ciyyajy Te OoJecTH, a Koje je ciyx0eHo 0100-
peHO Kao Ne3MH(EKIIMOHO CPEICTBO KOje Jiej-
CTBYje IIPOTHB y3pOYHHKa 00JIeCTH;

- Ja he y ciryuajy oxpehenux 6omnectn, 6uti ode-
30jelieHa kammama 00aBE3HOT XUTHOT BAaKI[HMHH-
cama XXMBOTHUA Y JiepuHKMCaHO] 00IacTH;

- la cy 3BaHMYHE BETEPUHAPCKE BIIACTH OIYHO-
mohene fa mo3oBy Apyre ciyx0e, HApOYUTO TI0-
JHLHjy U OpYyXKaHe CHare, JAa UM Hpyxe momoh,
U y IPUMjCHH, ¥ Y IPAKTHYHUM JIy)KHOCTHMA, Y
60pOu ca n3dMjarbuMa TakBUX OOIECTH.

ITox ommuTHM 3aKOHOJABCTBOM MOZpa3yMHjeBa
ce yOp3aHo o6e30jeljuBame mpomnuca 3a perucTpoa-
C KUBOTHICKHX HMama — (apMu, nacHTH(H-Ka-
LUjy KUBOTHIbA, U Boheme eBUICHIMjE O KpeTamy
(EneMeHTH YKJbYYCHH y TaKBE PYTHHCKE KOHTPOJIE
cy oHu Koju cy caapxkanu y [upextuBu Casjera
64/432/EEC, HupextuBu Casjera 92/102/EEC wu
IIporucy Casjera 820/97). Hcro Tako, 1 perynatusa
KojoM he ce perymucatu na mMama, Ha KojuMa ce
JKUBOTHERE XpaHe OTIAlMMa Ofl XpaHe (CIUIauMHama),
3a/10BOJbABAjy MUHUMYM CTaHAapia M UMajy 3BaHUYHY
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O3BONly W OWTH pemoBHO mocjehmBaHa OX CTpaHe
BETEpUHAPCKE HHCIEKIMje Kako Ou ce o00e30mjemuia
curypHocT ca ycnopuma u3 e gosose (ITpormen EY
nocraBbeHMX y wiany 15. JlupexrtmBe Casjera
80/217/EEC). Taxohe je y OBOM CerMeHTY BaKHO Jia je
YCTAQHOBJbEH NpPaBHU OKBHP 3a CIY)XOCHO 0no0peme
Ne3MH(EKIMOHUX CPe[cTaBa 3a yNotpedy HpOTUB
Y3pOUYHUKA HABEAECHHUX OOJIECTH.

Ilon cexyHmapHuM (and 4ecTO M TPHUMApHUM)
3aKOHOJIABCTBOM IMOJpa3yMHujeBajy ce onpeleHu
NIpaBWJIHULY, Kao HIp. [IpaBuinHuK Koju ce 6aBu 60-
neurthy crnuHaBke u mana (oBaj [IpaBmHnk Tpeba na
ykipyuyje cBe onpenbe [upextuBe Casjera
85/511/EEC, xojoMm cy yBeneHe Mjepe 3ajeqHuie 3a
cy30ujarme 00JICCTH CITMHABKE U II1ana).

duHaHCcHjCcKe oapende

CBa cpenctsa Mopajy OMTH IOCTYyIHA W3 TOIH-
mmer OyUeTCKOr IUIaHa 3a IOKPHBAamkE TPOLIKOBA
cy30ujamba CBera OHOra IITO CE MOXKE JECHTH IO
n30ujamy O0JIECTH, a KOjU Cy U3BaH PEIOBHUX TEKY-
hux TpomkoBa BerepuHapcke ciayxoOe. [lopen Tora,
HEOIXO/IHO je Aa moctoju MoryhHoct a 360r npese-
JUKe enuaeMuje Oyny moTpeOHa JoJaTHa CPelCTBa
1 J]a ce OHAa MOry 00e30MjeIUTH M3 HEKHX IPyTHX
OyyeTckux pe3epBH. [JTaBHMHA OYEKHBAaHUX TPO-
LIKOBa, KOja MOpa OUTH npeABuljeHa y miaHy je:

- 1iahama mepcoHasa MHMO pPEIOBHUX IUIaTa
(IpexoBpeMEHH paJi, MOBPEMEHO 3aIlOCIICHH, ITy-
TOBamba, U JHCBHHUIIC);

- JlonaTHa KamuTajaHa OlpeMa;
- Ilorpoune cTaBke;
- YOujame )HBOTHIbA U O/ICTPAHHBAILE JICILICBA;

- JlesunduKOBamE WK yHUIITaBakhe KOHTAMUHH-
paHuX MaTepujaia;

-  Unmhemwe n nesuHdukoBame oOjekara, JBOPHU-
IITa, BO3WJIA U OTIPEME;
- Mjepe 3amruTe XUBOTUHHA;

- Hapoknana 3a xuBOTHIE YOUjeHE pagu yCIoc-
TaBJbamka AMjarHo3e, pagu KOHTpoJe OOJECTH U
U3 pas3iora 3alliTHTe, U 32 KOHTAMHHHPAHE JKH-
BOTUECKE MPOHM3BOJIC WJIM MaTepujalic KOju Cy
KOH(HCKOBaHU Paii yHULITCHA;

- Kamname xWTHE BakIMHALH]E.

Hanoknanga BracHUINMA JKUBOTHEbA MOpA OHMTH
ncriahena Op3o, a y cBakoM ciydajy y TOKY

reproja Koju Huje ayku o 60 naHa o 1aHa Kiamba
JKMBOTHIA WIN KOH(UCKOBama poode.

Mjepe 3a muaHupame HenpenBuheHHX CHTya-
nuja, o0yKy oco0Jsba, OJprkaBambe eKCIEePTCKE IrpyTie
U OMIITY TPHIIPEMIBEHOCT 32 U30Hjarmba 00IEeCTH MO-
pajy Outn ¢puHaHCHpaHe U3 PeJOBHUX TeKyhux Tpo-
IIKOBa, a 3a NpoBoleme OIcexHUje o0yKe W Ipu-
IpeMe 3a eBEHTyalHO H30Hjame OO0JecTH MOoTry ce
yBECTH W JoAaTHe (QuHAHCHjCKe o0aBe3e 3a Biac-
HMKE )KUBOTHIbA, IITO OM Ce peryJiicaio oaropapa-
jyhum nponmcom.

Jlanan komanjae

Kpajma oaroBopHOCT 3a cy30Hjame U HUCKOpje-
BHBatbe 00JIeCTH ca OUBIIE IUCTE A je Ha PECOPHOM
MHHUCTPY Biaje (HaIJISKHOM 3a 00JacT BeTepuHe),
KOju Jienernpa (pyHKIHOHAIHY HAJJIEXKHOCT 3a OBE
IjeNTaTHOCTH TJIABHOM BETEpUHAPY Ap>KaBe/AUPEKTO-
py — medy Berepunapcke ciyxoe — CVO.

OIroBOPHOCT je TJIABHOT BETEpHHApa IPXKaBe Ja
obe30ujenu na Berepunapcka ciyxba Oyzne y cBa-
KOM TPEHYTKY CIIpeMHa [1a, Y CBOjOj OpTraHM3aIjH,
pecypcuMa M HUBOY OOY4YeHOCTH, Jjeinyje Op3o u
ehuKacHO y ciy4ajy usbujama Oonectu. Y U3BpIIIa-
Bamby II0CIOBAa II0 OCHOBY OJTOBOPHOCTH, Kako
TOKOM EHHACMHje, TAaKO H y CBAKOM JAPYroM Tpe-
HYTKY, TJTABHOM BeTEpHHApy Ip»aBe Mmomoh Tpeba
JIa TIPY’KH CKCIIEpTCKa rpyIa.

IlenTpajHa jeiMHMIA 32 JOHOLICHE OMIVKA,
Yy KOjy jeé YKJbydYeH IJIaBHH BETEPHHApP APKaBE U
HPEICTaBHUK U3 eKCIEPTCKE IpyIie, OATOBOPHA je 3a
ycMjepaBame cTpaTervja cy3oujama TOKOM u30uja-
wa. UIaHCTBO M BEJIMYMHA LICHTPAJHE jEIHHHLEC 32
JIOHOLLICH:E OJUTyKa MOT'Y BapUpaTH y 3aBUCHOCTHU OJf
00MMa M KOMIUIEKCHOCTH ENHAEMHUje.

Mopa OuTH yCcHOCTaBJbEeH TAaKaB JIaHAL] KOMaHe
y OKBHpPY KOj€r je CBaKM IOjeJHHAIl HOTIIYHO CBje-
CTaH CBOj€ yJIOTe, TaKo Ja je MpOoLec JOHOIICHA O/1-
nyke O6p3 u edukacaH, y3 rapaHuujy 1a OaroBapajy-
hu onroBop Ha HempenBul)eHy CUTyaIMjy MOXe Ou-
TH JOHUjET Y POKY OJ HEKOJIHMKO caTu. Tpeba ma
Oyay CKUIIMpaHW jaCHH OPTraHM3allMOHH MOZETH 3a
HaIlHOHAJIHE MW JIOKaJHE HHUBOE, Kako O ce 00e3-
Oujenuio aa je onepaTHBHO YIPaBJbakhe ONTHMAIHO
W Jla Cy CBe IOHHjeTe OUTyKe e(HKACHO MpHMHUje-
weHe. Mopajy ce Ipeay3eTH Kopaly 3a CaulbaBatbe
JaHLa KOMaHJe ¥ HalMOHAIHUX M JOKAIHUX Opra-
HHU3AIMOHUX MOJeNIa KOjU Cy HO3HATH M IOTIIyHO
pasyMJbUBH CBMMa OHHMa KOjH CYy IHMPEKTHO HJIA



BETEPUHAPCKMW XXYPHAIT PEMYBINKE CPICKE — Veterinary Journal of Republic of Srpska 95

WHAUPEKTHO YKJbYUEHH Yy CIIydaj mojaBe Ooyecrtu, a
Koju Mopajy OHTH ommcaHd y oarosapajyhem

pazHOM IPUPYYHHKY 3a oxpelheHy OomecT.

[lema 1: lllemarcku mpuKkas3 JaHIa KOMaHAE KO enuaeMuje OonecTn ca OuBIIe JucTe A

OAI'OBOPHU MMHUCTAP
(MUHMCTAp HaJUIEXKAaH 32 BETEPUHY)

1

['JTABHU BETEPUHAP JIPXKABE (CVO) (aupexTop-noMohHHK) |

A \
LIEHTPAJIHA
JEJIMHULIA 3A »| EKCITEPTCKA IPYTIA
JIOHOILIEIbE
OJUTYKA
HALIMOHAJIHA
HALII/IOHA;I/I;H/I S| PEQGEPEHTHA
IIEHTAP JIABOPATOPUIA
CY3BUIARBE v A/4//’
BOJIECTH JIOKAJIHU LIEHTPU 3A
CY3BUJAIE BOJIECTH

Hanuonajanu neHTap 3a cy3oujame
6osiectu (HIICB)

Harnonanau neHrtap 3a cy30Oujame 601ecTH MO-
pa HOoCTaTH aKTUBaH YUM C€ TI0CYMEba Ha PHCYCTBO
onpehene 60JeCTH y 3eMJbH, & lBUME PYKOBOIH KOOP-
JMHATOP, KOjU je MCTO TaKo OJArOBOPAH 3a MPHUIPEM-
JbEHOCT 3a cily4aj OosecTH, IIaHUPAmbE 3a Helpe[-
Bul)eHe cuTyalyje U OpraHu3ayjy o0yke MpUIpaB-
HOCTH Yy CTBAapHO] CUTYyaIlHju.

Oco6sbe HIICB-a Tpeba Outu omabpaHo ca Iu-
JbeM 00e30jehuBama eukacHOT mporeca yrpaBiba-
wa. Ocobsbe yKIbyuyje INIaBHOT BeTepUHapa JpKaBe
(anTepHATHBHO, HETOBOT/EEHOT 3aMjeHHKA W/WIH
CTapujer — UCKyCHHUjer BeTepUHapa OArOBOPHOT 3a
cy30ujame 00JIeCTH), KOOPJAMHATOpPA, BETEPUHApPE U
aIMUHUCTPATHBHE PaJHUKE 00yUYCHE 32 yIpPaBbambe
y ciy4ajy OOJIECTH W jeTHOT CTpydYmaka 3a HHPOp-
MAIMOHY TEXHUKY.

3a paa HIICB mopajy 6utu 06e36ujeljeHe oaro-
Bapajyhe npocTopuje, onpeMa (CpeicTBa KOMYHHKa-
1je, KOMjyTepH, KOMI[jyTeprU30BaH, WM YKOINKO HE

MIOCTOjH, CUCTEM MAlUPHOT JTOKYMCHTOBAHba HICH-
TUdUKaLKje cTaja U JOKaLKje KHUBOTHHA, IITaAMIIa-
4ye 3a KOMIjyTepe, MamuHy 3a (HOTOKONUpABE,
SJICKTPOHCKE Marie, Marre pasmjepe on 1:50.000 u
1:100.000, mocujee koju canpke octaie MHGOpMa-
nuje koje he OUTH KOpHCHE y ycMmjepaBamby Mjepa
cy30mjara, CIUcaKk HalMOHAIHUX M MehyHapomHux
opraHM3anuja, KIaHULA, CTOYHUX IHjana, yapyxe-
Ba y3rajuBada, NOJBONPUBPEAHUX OpraHU3alMja U
nenrapa 3a BO, axypupal cnucak ocodsba yHyTap
¥ U3BaH jaBHE BETCPHHAPCKE CIIyxOe).

Hyxuoctu u onrosopaoctu HIICB cy:

- Jla KoopauHHpa MpUMjeHy OIIyKa Koje je JOHHU-
jema lleHTpamHa jeAWHHWIA 3a JOHOIICHE O-
JyKa;

- Ma neduHuIe 3aIITUTHE 30HE U 30HE HA30pa;

- Jla omryun o moTpeOM 3aTBapama TpaHUIHHX
MHCHEKIU]CKUX CTaHWI[A WM MpeNa3sHuX IyHK-
TOBA;

- Jla ycmjepaBa u mpatu paj JIokamHHX IeHTapa
3a cysbujame Oomectu (JILICB), yxipyuyjyhu
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MPOLjeHy CBHX IOAaTaKa M IPOBjepaBarmc Hall-
peTka y KaMmIamu cy30ujama 1 HCKOpjehrBama,
TaKo Jia CTpaTeruja Moxke Op30 OUTH mojenieHa
YKOJIMKO je TO IIOTpeOHO;

- Jla nedpunume akuuje koje Tpeba mpeay3eTH U
na obe3dujeau na ux JILICH npumjemyjy Op3o u
e(HKacHO;

- Jla pacnopexnu ocobibe M ocTane pecypce Koje
JILICB 3axTHjeBajy;

- Jla oGe3bujenu unpopmaruje Bnamu, apyrum
npxxaBama, 3a O.LLE. n HaumoHanHuM BeTepuHa-
PCKUM, TOJONPUBPEIHIM, U TPrOBAUYKHM Opra-
HU3aIMjaMa U OCTAJINM HAIMOHAJIHHUM THjeIuMa
KOja Cy yrpokeHa n3bdujamem;

- YKoJIMKO je 103BOJbEHA XUTHA BaKIMHALM]ja, 1a
neuHNITY 30HY/30HE BaKIMHAIH]E, U Y3 KOHCY-
nrauuju ca JILCB, opranusyjy kammamy;

- Jla ce moBexy ca JUjarHOCTUYKHM J1a00paTopH-
jama, METeOpOJIOLIKKUM CITy)K0ama, LITaMIIOM M
OCTAJIMM MEJIUjuMa, ITTOJIHIN]OM, JIOKATHHM/OII-
LITHHCKUM YJPY)XCHHMa KOja Cy OJIrOBOpHA 3a
crpevaBaibe OosecTH, GnarajuoM paxu 06e30je-
hewa cpexcraBa 3a XWUTHE CHTyaluje OCHM
[UIAaHUPaHUX CPEe/ICTaBa Oyuera.

Jloka/THU LEHTPH 32 cy30Hujame
6ouiectu (JILHCB)

VY umjenoj 3emMsbM Mopajy OMTH MAEHTH(UKOBA-
HE MOJIECHE JIOKAllMje 332 YCTAHOBJbABAIHE MOTIIYHO
(YHKIMOHATHUX JOKAIHUX LEHTapa 3a Cy30Hjame
6onectu (JILICB), y poky ox 48 yacoBa ox obasjer-
Tema. Mopa OWTH 0ma0paHO TOBOJHHO JIOKAI[Hja
Kako Ou ce 00e30ujenuiio aa je myTHa yIaJbeHOCT 011
CBUX CTOYHHX MMama y 3eMJpH 10 JILICB pazymHa.

Jla 61 ce mocTHIIO jacHO U e(hUKACHO yIpaBJba-
Be, jelaH MCKYCHHjU BEeTepHHAp Mopa OWTH 3axy-
xkeH 3a JILICB. Berepunapcku mupekrop JILICBH je
JIMPEKTHO OAroBopaH HalmoHaIHOM LEHTpY 3a Cy3-
6ujame Gomectn (HIICB) u ILentpanHoj jeanHuim
3a noHomewe omiyka (I1J). Cakum mnoaueHTpom
Tpeba ymnpaBibaTH BETEPUHApP JHUPEKTHO OATOBOpaH
mupexropy JILCB. JILCBH Tpeba ma mma ocoOsbe,
MPOCTOpHje, ONPEMY M CHCTEME YIPaBibatba KOjH Cy
HEeonxo/HH 3a o0e30jehuBame Op3e mpuMjeHe CBUX
3aKOHCKHX 3aXTjeBa KOjU CE€ OJHOCE Ha CNUAEMHUO-
JIOIIKa UCTIMTHBAKa, CIIy>kOeHo npaheme u mpumje-
Hy Mjepa cy30ujama y 3alITHTHAM 30HaMa U 30Hama
Haj30pa, npaheme KpeTama JKUBOTHbA Y MPOLLIO-

¢t ¥ 'y Oyayhe, 3aIITUTY KUBOTHEGA, XUTHO yOHja-
we, gyniheme U Ae3nH(EeKnjy U HHCTPYKLHje Koje
cy nouete on crpane HIICB wmu 11J. JILICB he ucto
Tako OWTH OJArOBOpaH 3a HaJrNC[ambe IMPUMjeHE
KaMIlambe, YKOJIMKO je JOHeTa O/UTyKa Ja Ce HacTaBu
Ca XUTHOM BaKIMHALIU]OM.

Excneprcka rpyna (EI')

Excreprcka rpyna Mopa OMTH OCHOBaHa M Maja
BCHH WIAHOBH MMajy JIpyre NY)KHOCTH, OHa CTAIHO
panu. ExcriepTcka rpyna uMa CTaJIHO 4IAHCTBO, KOje
MOJK€ JIa C€ HPOLIMPH YKOJIHKO TO CUTYyalHja 3aXTH-
jesa. UmaHoBU cy ongabpaHu mpeMa CBOjOj CHOCO0-
HOCTH, CBOM TEXHMYKOM 3Hamy KIMHUYKHX 3HAKOBA
U eNuIeMUOJIOTHje OOJIECTH, Ka0 M CBOT pa3yMuje-
Barba METO/1a Cy30Hjama U HCKOpjemhuBama. Excriep-
TCKa Ipyla yKJbydyje BeTepuHape ca 6ora-TuM 3Ha-
BEM O 0OJeCTH CIMHABKE W Ilana, BHPYCO-JIOra
CMjEIITEeHOT y J1ab0paToOpHjU ca HCKYCTBOM Y CaKyIl-
Jbalby y30paKa, Kao U y JHjarHOCTHYKAM TECTOBUMA
Ha ofpehene GosectH, jeJHOT eNUAEMHO-IIOTa, METe-
opojora W ekcrmepra 3a kKommjyrepe. Ekcreprcka
rpyna Mopa Jja UMa jacHO MpEeLn3HpaHe OATOBOPHO-
CTH W JOYXHOCTH y BpHjeMe KaJ| HeMa aKTHBHOT
o0oJbera y 3eMJbH, Ka0 U KaJ ce MOTBPAH I10CTOja-
e OosecTH.

Enupemuornomka uctpara kojy he BOIUTH eK-
CIIepTCKa Ipyna, y3 nomoh ciyxOeHUX BeTeprHapa
3ay’KCHUX 32 3apakeHa UMama, 00e30ujenuhe mu-
POKyY OpOLjeHy YKIbYUSHHX PH3UKA.

Pecypcn

V okBupy Berepunapcke cnyx0e dyBa ce Ha-
IOHAHA JIICTa BeTepPUHAPa, TEXHIMYKOT U aJMHUHH-
CTpaTHBHOT 0c00Jba KOje je Ha pacrojaramy Ja ce
HOCH ca €BEHTYaJIHUM O0JIecTHMA.

IMox mnpernocraBkOM Ja OOy4YeHH CiTy>KOeHH
BETEpHHAP MOJXKE Jia HOCJeTH U KIMHUYKH IIperiesia
JKMBOTHIbE Y TIPOCjeKy Ha IIET MMamba JHEBHO, Ha
pacmonaramby MOpa OUTH JOBOJEHO OOYYEHOT 0CO0-
Jba KOje je y CTamy Jla ce HOCH ca (70) Jecer
n30ujama 60IeCTH y HCTO BpUjeMe U Jja BPIIU JOOpy
MPUCMOTPY HaJl 3 KM 3aIlITHTHE 30HE OKO CBAKOT OJf
HbHX.

Mopa 6utn oapelena abopatopuja kojoj he ce
CIIaTH Y30PLH 32 YCIIOCTaBIbabe IMjarHo3e, Kao ITo
je y Pemybmumu Cprickoj Berepunapcku MHCTHTYT
"Ilp Baco byrozan" u3 bama Jlyke win y ®denepa-
mju buX Berepunapcku dakynrer CapajeBo (Mo-
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pajy wucmymaBatu 3axtjeBe JupektuBe CasjeTa
85/511/EEC).

HIICB u JILICH Mopajy uMaTH TpeHyTaH IMpu-
CTYI JOBOJBHO] OHpeMH H O00jeKTHMa Kako Ou
OCHUTYpaH J]a c€ MOXE€ IPUMMjEHHTH MOTIIYH OIICer
KOHTPOJHUX Mjepa. HapaBHO, 1no Te onpeme Apxu
ce Ha CKIAAMIUTY paad Kopumihema y XUTHHM
cirydajeBUMa, JTOK BehmHa Mopa OMTH JNOCTymHa y
BpJIO KPaTKOM pPOKy Kpo3 moctojehe morosope u
yroBOpE ca IPUBATHUM H jaABHUM CEKTOPHMa.

IIpupy4Huk ca MHCTPYKIMjaMa 3a
oco0/be/PajHn NPpUPYYHHUK

3a ocobspe MOpa OUTH MPUNPEMIbEH IPUPYUHHUK
ca MHCTpYKIHjaMma, KOjU ONHucyje, 00yXBaTHO U Ha
NpaKkTHYaH HAYWH, CBE IMOCTYNKE KOjUX ce Tpeba
MPUIPKABATH TIPU PaLy ca CYMEHBUM Clly4ajeBUMa
win notepheHuM m30ujamuMa OOJECTH, HIp. CIIH-
HABKE U IlIara.

Ha cBakoM HUBOY BeTepuHapcke ciyxOe Ha pa-
crioyaramsy Mopajy outu npumjepru Ilpupydnuka,
y3 MoryhHoCT 10/1aBarba J0IyHa YKOJIHMKO Ce yKaxe
noTpeoa.

XuTHa BaKIIMHALMjA

EBeHTyaJlHH IUIaH 3a XUTHY BaKIHHALHjy Tpeda
OUTH MPUNpPEMJbEH U HANA3UTU ce y noxaatky Ilpu-
py4YHHKa ca MHCTpyKuujama 3a ocobOsbe. [lman 6u
CTyIMO Ha CHary ykoiuko 6u Bmama mmm 1J ono-
OpuIIH KaMIaby 3a XUTHY BakKIWHALH]Y.

IpunpemsseHocT 3a 6oJiect
- Ocobube

Ilo noHomIewmy MIaHa U Mporpam Mjepa Mopa ce
JIOHUJETH U cajpiKajaH mporpaM oOyKe BETepHHApA,
MTOMONHOT TEXHUYKOT 0C00Jba U aJMUHUCTPATHBHUX
panHuka y Berepunapckoj ciyxOHu.

OOyka 3a eKCIepTCKy IpyIy U 3a KJby4HE 4ila-
Hose HIICB Tpeba na je y okBupy mporpama Kypce-
Ba Ha HUBOY Bnaze o emuaemujckuM OosecTuma, u
yKJbydyje HMaToreHe3y, KIMHUYKY U 1abopaTopHjcKy
JIMjarHO3y, eMUIEMHUOJIOTH]Y, IPETPaKUBAbE U Hal-
30p, OmIITe U IMoceOHe Mjepe cy30mjama, yrmoTpedy
METEOPOJIOIIKHX MOJaTaka M OCTAINX IMOJaTaka Ha
OCHOBY KOjHX ce BplIe mpe/iBuljama, U NOCTyNKe Ha
3apa)kKeHUM MMambHMa.

Bjex6e u obyke 3a ocramo ocobiee Tpeba na
opraHmsyje eKcIepTcka rpyma y3 momoh ocobspa Ha

CBUM HHBOMMAa Koje je Beh mmamo wuckycTtBa y
cy30ujarby GosiecTH.

JlaGoparopujcko ocobsbe Tpeba y4ecTBOBATH y
BjexxOama cuMmymamuje, aru he, MHMO Tora, IMaTu
moceOHy 00yKy 3a JabopaTopHjcKe AHjarHOCTHYKE
TEXHUKE.

- Ceuject o Oonectu

Mopa ce 00e30ujequTH MOCTOjalke PacIpocTpa-
EHE CBUJECTH O PU3HKY O OOJIECTH, FheHUM EKOHO-
MCKUM IIOC/bEANLAMA M KJIMHUYKHM CHMIITOMUMA,
Ja 61 ce TUME IPOMOBHCAIO OP30 U3BjELITaBABE O
MIPBUM CyMBbaMa Ha IIPUCYCTBO OOJIECTH.

- [lybnumurer y Be3u 6onectu

Kana ce motBpaum Gonect y ApikaBu, 3ajelHo ca
HMHTCH3MBUPAKEM KaMIlakbe O CBjeCHOCTH, MH(Op-
Malnyje 0 HampeTKy Mjepa Cy30Hjama M HCKOpP]eHH-
Bama Mopajy OMTH penoBHO oOe30jehuBane MOKai-
HOj ¥ HAIMOHAJIHOj IITAMOM U OCTAJIMM MEIHjUMa.
Tana, takolhe, Tpeba OuTH McKopuIINeHA MPUITHKA
Ia ce o0jaBM pH3MK 0 OOJIeCTH, HeH yTHIla] Ha Ha-
LHOHAJIHY €KOHOMH]Y, KIMHHYKA CUMITOMH M 3Ha-
4Yaj MOMEHTAJIHE Hapea0e YKOIUKO ce CyMiba Ha 00-
JIECT, HIIP. CJIMHABKE W IIaIa, IUIABOT je3uka, appu-
YKE CBHICKE KyTre U JIp.

CueHapuju y cjaydajy enuaemMuje

V cBpXY IUTaHHpama 3a HempeABHeHe CUTyaru-
je, mpolljeHa (MHAHCUjCKUX, HUIUUKUX U JbYJICKUX
pecypca HEONXOJHHX 3a YIPaBJbambe KaMIambama
cy30ujama u HCKOpjemhHUBama O0JIECTH (HIIp. CIUHA-
BKE U Il1arna), 3Ha4ajHo je U CTBapambe CHMYJIHPaHUX
BjexOM 32 00yKy 0co0Jba, 1a Ou ce AehuHICa0 HUBO
1 030UJBHOCT eNHAEMHje KOja je y IMUTamby.

Excnieprcka rpyma Tpeba 3a mojeIiHe CUTyarmje pa-
3MOTPUTH [Ja JIM HOpPMajlHE KOHTposie (Kao IUTO ce
3axtujeBa J{upekriBom Casjera 85/511/EEC) 06e36e-
byjy mOBOJBHY CHTYpPHOCT Of laJber IHperha O0eCTH.

Dopmyaapu

3a cBe TpeTMaHe jeaHe Oonectd Mopajy OuTH
HPHUIPEMIbEHH KapaKTEPUCTUYHU TOKYMEHTH, Tj.
(dopmynapu U ocTana JOKyMeHTa. Y CBakOM Ciyd4a-
Jy, peTIeBaHTHH [TUjeTIOBU 3aKOHA MOpPajy OUTH HaBe-
JICHH, a YCJIOBU KOjU ce MpUMjerbyjy Ha obaBjerTe-
Ha WK 0J00pera HaBO/IE ce Kao MO JIOKYMEHTA.

Tpebano 6u mpUIPEeMUTH, MHHUMAIHO cibeneha
IIOKyMeHTa Win (opMmyiape:
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dopmynap 3a mpuMame HU3BjelTaja 3a 6oecTu
Ha KOje Ce CyMmba;

Pjemieme — Hapenba KojoM ce JIOHOCE XHTHA
OrpaHH4YeHa Ha UMamy WIIH JPYTOM MjecTy Ha
KOjeM ce CyMmba Ha IPUCYCTBO OOJeCTH WM Ha
IpYroM HMamy 3a Koje ce Bjepyje jAa je Mox
PH3HKOM OJ1 3apase;

IIpenmuMuHapHu U3BjeIITaj O CIIy)0OeHO] BeTepu-
HAapPCKOj UCTpasy;

Dopmynap 3a HOAHOLICHE KOjH MPATH AWjarHo-
CTHYKE Y30pKe JI0 1abopaTopuje;

Pjememe — Hapemba KojoM ce MoOBIaYe XHUTHA
OrpaHHYeHa;

Pjememe — Hapenba kojom ce mnoOTBphyje
MPUCYCTBO OOJIECTH CAMHABKE U IlIana Ha HMarby
WITH HEKOM JIPYTOM MjecTy;

Pjememe — Hapenba o HamjepH 3a yOHjame pH-
jEMUYMBHUX JKHUBOTHHA;

@opmynap 3a npoljeHy BpHjeIHOCTH IPHjeMUn-
BHX JKUBOTHIHA;

dopmynap KojuM ce NoTBphyje youjame mpuje-
MUYHMBHUX XKHBOTHHKA U OJJIaramkeC JICIICBA,

Pjememse — Hapenba o KOHGUCKAUWU paay yHU-

[Mucmo dapmepnma y 30HH HaA30pa KOjUM ce
objamnrmaBa KOHTPOIIA;

Dopmynap 3a 3aXTujeBame npaliema;

Pjemreme — Hapenda kojoM ce yBoze KOHTpOJIE
Ha JpyrUM HUMamHUMa 3a Koja ce Bjepyje Oa cy
O/l PU3HUKOM;

Jlo3BoJia 3a KpeTame JbY/IH, )KUBOTHEA, BO3MIIA,
npexpaMOeHUX POM3BOJIA WIIH OCTAINX apTHKA-
Jla Ha WIM U3BaH MMama Koja Cy MOJ OrpaHHu4e-
BEM;

Dopmynap u3BjelITaja 3a €MUIEMHOJNIONIKO HC-
[HUTHBAKE;

Dopmynap KojuM ce moTBphyje 3am0BobaBajyhn
3aBpureTak yninhemwa 1 Ae3nHpeKirje Ha 3apa-
KECHOM HMamby;

Pjememe — Hapenda KOjoM ce IOBJa4Ye OrpaHU-
4ema;

dopmyrap 3a o0aBjellTaBame IPYrux ApiKaBa
YJIaHHIA O U30HjamuMa OOJIECTH;

HUctopujar uzbujama.
3akbydak

3apa3He Oonectu ca OuBlIe IUCTE A KOjy je Harl-

paBmia O.LLE. HaHOCe OrpoMHe MaTrepHjanHe IITeTe
3eMJbaMa y KojuMma ce mnojase. Hajsehm mpobGiem
npeacTaBba Op30 IIHpPEHEe OBUX OOJECTH M 3aXBa-
Tarbe BEJIMKOT Opoja )KMBOTHIbA TAKO J1a je Hajuenthe
npeay3uMame Mjepa BeoMa 3akaulimeno. Jla Ou ce
CIIPHjEUUIIO T10jaBJbUBabe 00JIEeCTH U OP30 MCKOpHU-
jEeHHMJIa aKo Ce OHa TojaBe, a THME M CMamMiIa KO-
HOMCKa IITeTa, HEOIXOJHO je OJaroBpeMeHo IuIa-
HMPame U JIOHOIICHE IIPOrpaMa KOHTPOJIE 3apa3sHUX
OoJiecTH KHUBOTHIA KOjU OM 00yXBaTao U JETajbHO
pa3paziuo cBe CTaBKE HaBEJCHE Y OBOM pedepary.

LITaBaba JKUBOTHILCKUX MTPOU3BOJA WIIH JPYTUX
MaTepHjajia 3a Koje ce Bjepyje a Cy KOHTaMH-
HMpaHH;

- @opmynap 3a npoljeHy KOHPHCKOBaHHX KHUBO-
THBCKHX IIPOU3BOJIA M OCTATIMX MaTepHjana;

- Pjememe — Hapenba kojoM ce yBoIe KOHTpOJIE
3aIUTUTHE 30HE;

- Pjememe — Hapenda kojoM ce yBoJie KOHTPOJIC
30HE Haj30pa;

JlutepaTtypa

- Iucmo papmepuma y 3aIITHTHOj 30HH KOJUM ce

o0jamImaBa KOHTPOJIA, bt
UTepaTypa JOCTYIHA KOJ ayTopa.
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Nektarios D. Giadinis!, Evanthia J. Petridou’

PASTEURELLOSIS OF SMALL RUMINANTS IN GREECE

Abstract

Pasteurellosis is a peracute, acute or chronic infection due to Mannheimia hemolytica, Pasteurella
multocida and/or Pasteurella trehalosi. In this lecture, the extension and importance, aetiopathogenesis,
epidemiology, clinical and necropsy findings are described, while aspects upon diagnosis, treatment and
prevention of the disease are discussed.

Small ruminants’ pasteurellosis is a peracute, acute or chronic infection. The pneumonic form of the
disease is caused by Mannheimia haemolytica or P. multocida while the systemic form is caused by
Pasteurella trehalosi.

Pasteurellosis occurs in sheep and goats throughout the world. In Greece it seems to be common in
neonatal lambs and kids (especially as a complication of diarrhoea syndrome and orf infection), but also in
adults, especially when complicates retroviral infections.

Nektarios D. Giadinisl, Evanthia J. Petridou®

IHACTAPEJIO3A MAJIUX IPEXKUBAPA Y 'PYKOJ

Kparak cagpxaj

INacrapeno3a je mepakyTHa, akyTHa HJIM XpOHHYHA MH(EKLHja, KOjy U3a3uBajy Mannheimia hemolytica,
Pasteurella multocida wwnu Pasteurella trehalosi. Y oBOM mpenaBamy ONHCaHH Cy OOMM M 3HaYajaj,
eTHOJIOIIKA I'eHe3a, CMUACMHOJOIIKY, KIMHUYKA M TaTOJIOLIKU Hajla3H, JIOK he ce IHCKycHja BOIAHUTH O
acIeKTUMa JIMjarHOCTUKOBAaba, JIMjeUCHha U MIPEBEHIIje OOJIECTH.

[Nacrapeno3a Manux IpexuBapa je INepaKyTHa, aKyTHa WM XxpoHnmdyHa uHpexknuja. Imyham ob6mmk
Gonectn wm3asuBajy Mannheimia haemolytica v P. multocida, nox je Pasteurella trehalosi y3pox
CHCTEMCKOT 00JIHKA.

[Tacrapernosa ce jaBiba KOJI OBalla M K03a NIMpoM cBujeta. UnHu ce na je y ['pukoj uerrha kox HOBopoheHe
jarmamu M ko3nuha (IoceOHO Kao KOMIUIMKAanHWja Jujapeje WM KOHTAarnO3HOT ITyCTYJIApHOT BHPYCHOT
nepMatuTHca - opd MHQEKIHje) au ce jaBjhba M KOJ OJpPACINX, HAPOYUTO KA0 KOMIUTHUKAIHja WH(EKIHja
N3a3BaHUX PETPOBHPYCOM.

Clinic of Farm Animals,

Laboratory of Microbiology and Infectious Diseases, School of Veterinary Medicine, Aristotle University of
Thessaloniki, GREECE

Nektarios D. Giadinis' Kiminuka 3a nomahe xuBoTHESE

Evanthia J. Petridou JlabopaTtopuja 3a MukpoOuosnomnike 1 nHpektuBHe Oonectu, PakynTer BeTepUHAPCKE MEAUIIMHE,
Yuusepsuter Apucroren, Comyn, PUKA
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Aetiopathogenesis

Pasteurella and Mannheimia species are small
(0.2X1-2pum), non motile, Gram — negative rods or
coccobacilli. They are oxidase-positive facultative
anaerobes and most species are catalase-positive.
They grow better on media supplemented with blood
or serum (Quinn et al. 2002).

The microorganisms are members of the natural
flora of the upper respiratory tract of healthy sheep
and goats (Smith and Sherman, 1994; Ackerman and
Brogden, 2000). Viral infections or different stress
factors contribute to development of the disease, as
well as steroid administration. The virulence of the
microorganisms increases during an outbreak so the
disease may be spread to unstressed herd members
(Smith and Sherman, 1994). M. haemolytica and P.
trehalosi produce an exotoxin (leukotoxin), which
acts specifically on ruminant macrophages and neu-
trophils and plays an important role on pathogenesis.
Enzymes released by the dying neutrophils cause
additional injury to lung tissue. It has been pointed
out that humoral is the most significant immunity for
the host in pasteurellosis cases (Donachie, 2007).

Epidemiology

Pneumonic pasteurellosis is predisposed by viral
and bacterial infections (PI3, orf, retroviral infecti-
ons, adenovirus type 6, respiratory syncytial virus,
Mycoplasma spp., Bordetella parapertussis and
rarely Corynebacterium pseudotuberculosis), as well
as stress in the form of dipping, castration, dosing,
transport, bad weather, poor ventilation, weaning,
nutritional imbalances (Smith and Sherman, 1994;
Belknap, 2002). In Greece it’s a real problem in
small ruminant flocks with orf infection, as neonatal
orf infection is many times complicated with
pneumonic  pasteurellosis  (Darbyshire, 1961,
Giadinis et al. 2008a). Also, retroviral infections are
commonly complicated with pasteurellosis in adult
animals, as most of them affect predominantly the
respiratory system (Belknap, 2002; Svara et al,
2006). Mycoplasma spp. pneumonia of goats has
been diagnosed in Greece (Giadinis et al. 2008b); it
can be many times complicated with pasteurellosis,
as well as Chlamydia spp. Infection (Donachie,
2007).

Selenium and vitamin E deficiency is many
times complicated with pneumonic pasteurellosis. In
Greece Selenium deficiency is common in flocks

reared under the semiintensive system, as they are
not supplemented with additives containing trace
elements and vitamins (Panousis et al. 2007).

The disease usually starts with sudden deaths in
young lambs (septicaemic form), while the pne-
umonic form is the most common in animals older
than 3 months of age. It has not been pointed out
when systemic pasteurellosis occurs, but it seems
that coincides with folding on rape or turnips or a
change to improved pastures. Furtermore, a change
to wet, cold weather could act as a predisposing
factor. The disease usually affects sheep aged 6-9
months (usually those having good to excellent body
condition) and has been reproduced experimentally
(Donachie, 2007).

Clinical findings

An outbreak of pneumonic pasteurellosis usually
starts with sudden death in one or two animals (peracute
form), while the next days occurs the acute form of the
disease with fever, depression, lethargy, inappetence,
tachypnea, bilateral serous to mucopurulent nasal and
ocular discharge. Auscultation reveals ronchi. Death
occurs within 2-4 days in untreated animals. Frothy fluid
is found in the nostrils of the dead animals (Donachie,
2007; Scott, 2007).

Animals that are not sufficiently treated can
present the chronic form of the disease that is
manifested with weight loss in adults or growth
retardation in lambs and kids (Belknap, 2002;
Sheehan et al. 2007).

The systemic form is manifested usually with
sudden death while recumbency, depression,
dyspnoea, frothing at the mouth occurs rather rarely
(Scott, 2007).

Necropsy findings

In adult sheep and goats with pneumonic
pasteurellosis are found ecchymotic haemorrages in
different locations. The lungs are swollen and in more
chronic forms consolidated, while pleurisy coexists. In
lambs younger than 3 months old the main findings are
rather septicaemic than pneumonic. An interesting
histopathological finding of pneumonic pasteurellosis is
the presence of oat cells in the lungs.

In the systemic form of the disease lesions
similar to septicaemia exist, as well as necrotic
erosions in the gastrointestinal tract.
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An excellent description of the pathological
findings of pasteurellosis, are written from Donachie
(2007) and are found in chapter 32 of the book
Diseases of Sheep (edited by I.D. Aitken).

Diagnosis

The diagnosis should be based on history, clinical
and necropsy findings, as well as from bacterial recovery
my means of tissue cultures. Nasal swabs or serology are
not useful for diagnosis (Donachie, 2007). Differential
diagnosis in pneumonic pasteurellosis is done from other
respiratpry conditions, while in septicaemic form from
other septicaemic, toxic or stress-induced conditions, as
clostridial infections, ruminal acidosis etc (Scott, 2007).

Recent studies confirm that P. multocida is the
main cause of pneumonic pasteurellosis in Greece
(Petridou, 2008, unpublished data).

Moreover, apart from clinical diagnosis the
recovery of the predisposing factors is also essential
(e.g. Selenium deficiency or overcrowding etc).

Control, prevention and treatment

The use of antibiotics for the treatment of the
disease could be effective. Oxytetracycline is the
antibiotic of choice for pasteurellosis, as there are
few antibiotic resistant strains in sheep, unlike in
cattle (Scott, 2007). Also other antibiotics as
penicillin-streptomycin, tylmaicosin and florfenicol
can be used (Belknap, 2002). It is necessary the
treatment to last for 3-5 days and to control the
predisponsing factors of the disease (e.g. nutrition,
poor ventilation), otherwise will occur relapses.

Iron- regulated protein vaccines are effective
against M. haemolytica in sheep but little is known
about their effect in goats (Gilmour et al. 1991).
Moreover, it must be underlined that the recovery of
the predisposing factors remains crucial for the
effective control of the disease.
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M. Stevanéevi¢', B. Toholj', V. Kuja¢a®

LAMINITIS KOD KRAVA - UZROCI, FAKTORI RIZIKA I PREVENCIJA

Kratak sadrzaj

Uzgoj mlec¢nih krava predstavlja jednu od najznacajnijih grana stocarstva u nasoj zemlji. Ekonomic¢nost
proizvodnje u ovoj grani stoCarstva zavisi od velikog broja faktora, od kojih je zdravstveno stanje Zivotinja
Cesto presudan faktor. Medu brojnim faktorima koji negativno uti¢u na produktivnost mle¢nih grla, oboljenja
akropodijuma sve su brojnija i ¢eSca, te se po svojoj vaznosti u ukupnoj patologij goveda obi¢no svrstavaju
na tre¢e mesto odmah iza reproduktivnih poremecaja i poremecaja u sekreciji mleka. Jedno od najcescih
oboljenja akropodijuma kod krava je laminitis. Laminitis predstavlja zapaljenje laminarnog korijuma papka.
Kao prvi patogenetski momenat u razvoju ovog oboljenja spominju se poremecaji u cirkulacij na nivou
korijuma papaka, koji rezultiraju hipoksijom osetljivog laminarnog tkiva. Etiologija cirkulatornih poremecaja
nije u potpunosti jasna, ali se ¢esto vezuje sa povecanim unosom koncentrovanih hraniva usled ¢ega na nivou
buraga dolazi do produkcije histamina i drugih vazoaktivnih medijatora koji putem cirkulacije dolaze u
kapilarnu mrezu korijuma papka gde izazivaju vazodilataciju, hipoksiju i malnutriciju pap¢anog korijuma i
epidermisa rozine. U daljem toku papéana kost rotira pod pritiskom tezine tela, pa tone u korijum i vrsi
pritisak na odredene delove rozine tabana izazivaju¢i nekrozu — ulcere. U ovom radu iznosimo nasa iskustva i
spoznaje o laminitisu koja smo stekli u praksi tokom prethodnih godina analizirajuci oboljenja akropodijuma
na nekoliko farmi sa razli¢itim sistemom drzanja.

Kljuéne reéi: laminitis, faktori rizika, prevencija

M. Stevancevic', B. Toholj', V. Kujaca®

LAMINITIS AT COWS - CAUSES, PREVENTION AND RISK FACTORS

Summary:

Breeding of dairy cows represnt one of the most important part of animal hysbandry in our cantry. Economics in
this production is affected with many factors, where animal's health offten is the most important. Hoof diseases are very
comon at dairy cows, and becouse of their impact on economics they are placing on third place in whole pathology of
this species, folowing reproductive disorders and mastitis. Laminitis is one of the most frequent hoof disease. First
patholgical change in developing of laminitis is disturbance of blood flow in corium region wich result with hypoxia of
laminar tissue. Etiology of circular disturbance is not cleary known, but it is offten conecting with increased ratio of
carbo-hidrate intake. In that conditions bacterias of the rumen produce much more histamn and other vasoctive amines
Researchers think vasoactive substances, possibly histamines and/or endotoxins, trigger pathological responses in the
corium’s blood vessels. The vessels dilate and their walls become paralyzed, making blood stagnate. The venous
arterial shunts open and shunt or move the pooled blood away from the corium. The blood vessels in the corium

Dr Milenko Stevancevi¢, vanredni profesor, Bojan Toholj, dipl. vet., saradnik u nastavi, Poljoprivredni fakultet Novi
Sad — Faculty of agriculture, Departman za veterinarsku medicinu — Department of veterinary medicine 21000 NOVI
SAD, Trg Dositeja Obradovica 8; Tel./faks: +381 (021) 459-978, 453-900 E-mail: dvmed@polj.ns.ac.yu

2 Velibor Kuja&a, dipl. vet., PIK “Betej” — Poljoprovreda a.d., d.o.o0. “Veterina”; Novi Betej; tel.: +38163440886
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develop hypoxia (a decrease in oxygen) and, possibly react by inflaming. Vessel walls become permeable and allow
blood to seep out, which leads to edema and hemorrhage. The pedal bones sinks inside the horn capsule and puts more
pressure on the sole and heel corium causing necrocis on specific place on solea. In this work we are representing our
expirience about laminitis which we get during praxis cuple year before, analysing hoof disease on dairy farms.

Uvod

Hromost je Cest klinicki nalaz kod krava (7Tadic,
1991). U 90% slucajeva uzrok hromosti kod krava
su oboljenja akropodijuma, medu kojima laminitis
zauzima vazno mesto po ucestalosti i Stetnim posle-
dicama (Shearer i sar. 2002). Laminitis je opisan
kod mnogih zivotinjskih vrsta, ali se naj¢escée javlja
kod konja i goveda. Jo§ je grcki filozof Aristotel po-
vezivao pojavu laminitisa kod konja sa ishranom, pa
grcki naziv za ovo oboljenje kritiasis u doslovnom
prevodu oznacava prejedanje je¢mom. Ksenofon je
opisao karakteristicne simptome kod konja gde na-
vodi da kopita pocinju da krvare i da zivotinja stoji
sa nogama u ekstenziji, ali da ipak najradije lezi.
Ove simptome primecujemo i danas. Izucavanja la-
minitisa kod goveda su novijeg datuma, pa se prvo
saopstenje o laminitisu goveda pominje 1896. godi-
ne u Svedskom veterinarskom Zurnalu (“The Swe-
dish Veterinary journal”), gde se navodi “da je inf-
lamacija korijuma papaka Cest uzrok hromosti kod
goveda, te u daljem toku moze doéi da zagnojavanja
i izuvanje papka”. Rusterholz (1920) opisuje cir-
kumskriptni oblik nekroze tabana i pripisuje mu
¢isto mehanicke uzroke zbog premestanja oslonca
kod preraslih papaka na strukture roznate kapsule
koje nisu optereéene osnovnom telesnom masom, ne
nose tezinu tela, ali u to vreme ovo oboljenje se ne
povezuje sa laminitisom. Laminitis predstavlja zapalje-
nje laminarnog korijuma papka. U opstem slucaju, termin
laminitis se koristi da opise sistemsko oboljenje koje
ugrozava i opste zdravstveno stanje. Kao prvi patogenet-
ski momenat u razvoju ovog oboljenja se spominju pore-
mecaji u cirkulaciji na nivou korijuma papaka, koji re-
zultiraju hipoksijom osetljivog laminarmog tkiva. Etio-
logija cirkulatornih poremecaja nije u potpunosti jasna,
ali se Cesto vezuje sa povecanim unosom koncentrovanih
hraniva, usled ¢ega na nivou buraga dolazi do produkcije
histamina i drugih vazoaktivnih medijatora, koji putem
cirkulacije dolaze u kapilarnu mrezu korijuma papka, gde
izazivaju vazodilataciju sa posledicnom hemostazom, a
zatim 1 hipoksijom i malnutricijom pap€anog korijuma i
epidermisa rozine. Laminitis moze da se javi u nekoliko

formi koje se oznacavaju kao akutni i subakutni laminitis
i subklini¢ki ili hroni¢ni laminitis (Berry i sar. 2006).
Akutni i subakutni laminitis se retko javljaju i obi¢no su
prouzrokovani akcidentalnim unosom vece koli¢ine
ugljenohidratnih hraniva. Ovaj oblik se brzo razvija uz
pojavu jakog bola, ali makroskopske promene adspekci-
jom nisu vidljive. Subklini¢ki laminitis je multikauzalne
pririode, a vezuje se za unos povecane koli¢ine ugljenih
hidrata u toku duzeg vremena (Bergsten, 2003). Usled
utonuca papcane kosti dolazi do makroskopski vidljivih
promena na papcima (koje se opisuju kao &ir papka,
oboljenja bele linije, sinteza troSne i mrvicaste rozine i
dr.) (Kos, 2002).

Materijal i metod rada

IstraZivanje je obavljeno na ukupno 60 krava
Holstajn-Frizijske rase, koje su izabrane metodom
sluCajnog izbora iz populacije krava sa zakljucenih
2-5 laktacija. Formirane su tri eksperimentalne pod-
grupe krava, sa po 20 grla u svakoj grupi. Istraziva-
nje je vrSeno na tri farme sa vezanim, poluslobodnim
i slobodnim nac¢inom drzanja. Korekcija papaka kod
svih eksperimentalnih grla nije vrSena u poslednje
dve godine. Dezinfekcija papaka kao tehnoloska i sis--
tematska mera se ne sprovodi na ovim farmama. Is-
pitivali smo prevalencu oboljenja i forme klinickih
manifestacija koje se javljaju. Dijagnostiku obolje-
nja smo vrsili prilikom korekcije papaka. Na klanic-
nim preparatima papaka koje smo prikupljali u lo-
kalnoj klanici pravili smo sagitalne preseke pomocu
elektrine testere. Na tako dobijenim preparatima is-
pitivali smo makroskopske promene tkiva papka,
kao i izmenjene odnose izmedu papcane kosti i rozi-
ne kod laminiti¢nih promena.

Rezultati istraZivanja

Klini¢kim pregledom koji smo vrsili prilikom korek-
cije papaka identifikovali smo sve pojavne forme
koje se manifestuju tokom patogeneze laminitisa
(Slike 1, 2, 3, 4, 5). Na klani¢nim preparatima pa-
paka smo identifikovali makroskopski vidljive pro-
mene na korijumu (Slika 6).
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Laminitis je opisan kod mnogih zivotinjskih vr-
sta, ali se najces¢e javlja kod konja i goveda. Kao
prvi patogenetski momenat u razvoju ovog oboljenja
se spominju poremecaji u cirkulaciji na nivou koriju-
ma papaka, koji rezultiraju hipoksijom osetljivog la-
minarnog tkiva. Etiologija cirkulatornih poremecaja
nije u potpunosti jasna, ali se ¢esto vezuje sa pove-
¢anim unosom koncentrovanih hraniva, usled cega

na nivou buraga dolazi do produkcije histamina i
drugih vazoaktivnih medijatora, koji putem cirkula-
cije dolaze u kapilarnu mrezu korijuma papka, gde
izazivaju vazodilataciju sa posledicnom hemosta-
zom, a zatim i hipoksijom i malnutricijom papcanog
korijuma i epidermisa rozine.

Vaskularni sistem korijuma papka je jedinstvene
morfologije, a ¢ini ga trodimenzionalna gusta mreza
krvnih sudova, §to je i razlog njegove osetljivosti na
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hipoksiju (Hirschberg, 2002). Zapaljenski proces,
staza, dilatacija i ostala deSavanja rezultiraju infiltra-
cijom serofibrinoznog eksudata izmedu lamelarnog
dela rozine (stratum lamelatum) i lamelarnog dela
korijuma (corium lamelatum), koji vr$i pritisak na
senzitivne nerve, te izaziva bol i posledi¢no tome
hromost. Laminitis goveda moze imati i alergijsku
osnovu u svojoj etiologiji. Primeceno je, naime, da
se bolest javlja u goveda obilno hranjenih svezim,
nezrelim zrnjem Zitarica, naroCito ako se tada javlja-
ju probavne smetnje (razne upale, opstipacije i mete-
orizam), javlja se povecana propustljivost zida pro-
bavnog trakta za neke polipeptide 1 proteine koji su
mocéni alergeni. Organizam reaguje stvaranjem anti-
tela. Kod ponovnog hranjenja goveda takvom hra-
nom koja je izazvala prethodno opisani proces,
dolazi do hiperreakcije alergen-antitela, pa ovaj
kompleks cirkulacijom dospeva u kapilare. Na tom
nivou kapilara korijuma, reaguju granulociti sa
ciljem fagocitoze, $to dovodi do oslobadanja seroto-
nina i histamina iz njihovih granula, ali i drugih
zapaljenskih medijatora. Laminitis goveda na alergi-
jskoj osnovi moguc je i kod piogenih procesa u orga-
nizmu ili kod stanja kada u organizmu postoji poja-
Cana razgradnja proteina zbog oSteCenja tkiva.
Laminitis moze biti i traumatskog porekla, usled
dugotrajnog stajanja na tvrdom terenu, dugog trans-
porta, kod abnormalnog optereCenja jedne noge
(kada se “odterecuje” bolesni ekstremitet), zbog nep-
ravilne korekcije papaka. Laminitis se moze javiti u
akutnom, subakutnom i hroni¢nom obliku. Akutni
laminitis se rede javlja u uslovima intenzivne proiz-
vodnje, dok je subklinic¢ki laminitis mnogo ¢es¢i, a
ovaj nalaz je u skladu sa Ccinjenicom da je i
subakutna kisela acidoza (SARA) c¢es$¢i nalaz od
akutne kisele indigestije (Bergsten, 2003). Akutni
oblik laminitisa karakteriSu promene koje se
najcesée javljaju na medijalnom papku prednjih
nogu ili na spoljasnjem papku zadnjih nogu. Zbog
bola je prisutna hromost, a javlja se tipican sapet hod
i pogrbljena leda. Obolela jedinka se nerado krece,
uz maksimalno skraéen korak. U tezim slucajevima,
moguca je abdukcija i addukcija ekstremiteta. Na
papku, inspekcijom nisu vidljive nikakve promene, a
palpacijom se zapaza temperiranost. Pulzacija digi-
talnih arterija je pojacana. Pri palpaciji kleStima,
jedinka izrazito bolno reaguje na nokatni zahvat.
Moze biti prisutno zadebljanje u podruéju krune
papka. Ovaj oblik bolesti se retko javlja u goveda.
Subakutni tok bolesti traje unutar nekoliko nedelja, a
prati ga hromost i pojava crvenkastih ili Zuckastih

mrlja na tabanu papka. U hroniénom obliku
laminitisa, menja se oblik papka, pri ¢emu nekoliko
reemisija laminitisa dovodi do karakteristicne defor-
macije, tako da se papak proSiri, taban postane
ravan, dorzalni zid papka postane konkavan i po-
primi oblik “papuce”, tj. dolazi do pojave promenje-
nog oblika papka, koji opisujemo kao papak papu-
Castog izgleda. Preventivne mere u sprecavanju
nastanka laminitisa se uglavnom odnose na kontrolu
unosa ugljenih hidrata uz uspostavljanje pravilnog
odnosa grube kabaste hrane i koncentrovanih
hraniva (Nigel, 2002). Popravljanje komfora u obje-
ktima za smestaj goveda znacajno moze umanjiti po-
javu nekih oboljenja akropodijuma. Ugradnje gume-
nih plo¢a na podovima, kao i na lezi$tima krava, po-
kazala se kao narodito korisna u suzbijanju sekun-
darnih efekata laminitisa (Hultgen, 2001).

Zakljucak

Laminitis je oboljene multikauzalne etiologije, a
uzro¢no-posledi¢ne veze jo§ uvek nisu u potpunosti
jasne.

Mnogobrojna patoloska stanja akropodijuma za
koja se ranije smatralo da su zasebni klinicki entiteti,
mogu se dovesti u uzro¢no-posledicnu vezu sa
laminitisom. Laminitis i lezije papaka koje su sa
njim u vezi su cest nalaz kod krava. Kontrola
laminitisa obuhvata identifikaciju faktora rizika uz
pravilan menadzment u ishrani i smestaju.
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Nikolaos Panousis,’

TYPES, DIAGNOSIS AND TREATMENT OF KETOSIS IN DAIRY COWS

Abstract

Since the late 1990’s ketosis has emerged as the most important metabolic disease in dairy herds,
surpassing ruminal acidosis and milk fever in clinical significance (Oetzel, 2007). Ketosis is often poorly
defined in dairy herds. Subclinical ketosis (SCK) can be defined objectively and is defined as “a condition
marked by increased levels of circulating ketone bodies without the presence of clinical signs of ketosis”.
SCK causes economic losses in dairy herds directly by decreasing milk production and indirectly by
increasing the risk for displaced abomasum and other periparturient diseases. Clinical ketosis is difficult to
define. It is usually described subjectively as early lactation cows with diminished appetite, hard or dry feces,
decreased milk yield, rapid weight loss, and some elevated ketosis test result (urine, blood, milk, or breath).

Herds with ketosis problems in early lactation cows tend to have increased incidence of displaced
abomasum (>8%) and increased herd removals in the first 60 days in milk (<8%). Affected herds may also
have a higher proportion (>40%) of cows with milk fat to true protein percentages below 0.70 at first test
after calving (Duffield and Bagg, 2002). However, none of these clinical findings are definitive evidence for a
ketosis problem in a herd. A quantitative evaluation of the prevalence of ketosis is extremely useful in most
dairy herds.

Nikolaos Panousis'

BPCTE, IMJATHOCTUKOBAILE U TPETMAHU KETO3E KO/l KPABA
MY3APA

Kparak cagp:kaj

Jomr ox kpaja 1990. ronuee, KeTo3a ce jaBmIa Kao HajBaXKHHje MeTab0NINIKO 000JbeHhe MIINjEeYHNX CTaa,
npeMainyjyhu KIMHUYKH 3Ha4aj anuano3e pymMeHa n mumjedne rposnune (Oetzel 2007). Ketosza je decto
JoIIe OMMCaHa Ko MiaMjeyHux craga. CyOKIMHHYKa KeTo3a ce O0jeKTMBHO MOJXKE OIHUCATH Kao ‘“‘CTame
noBehaHe upKynamyje KeTOHCKUX THjena 0e3 IPUCYCTBa KIMHUYKUX 3HaKkoBa Kero3e”. CyOKIIMHUYKA KeTo3a
IIpe/ICTaBJba JUPEKTaH y3pOK EKOHOMCKHX I'yOUTaKka KOj cTaja KpaBa My3apa, JOK ce HHIMpeKTHO noBehasa
pu3uK mucnokamuje aboMa3zyca M OCTadMX mpeTnopohajHux o0osbema. KIMHUYKH je KeTo3y TEUIKO
nedunucaru. Kao cy0jeKTHBHY 3HALM KOJ KpaBa y paHoj (asu Jlakranyje 0ONYHO ce HaBOJIE CMAarbEH areTHT,
TBpA WK CyB (erec, cMameH NPUHOC MIIMjeKa, y3 pamnuaaH ryOouTak TexxuHe W noBehaHe BpHjeIHOCTH
KeTOHa y pe3ynTatimMa (ypruHa, KpBH, MJIMjeKa WIH U3/Ucaja).
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Craga ca mpobiieMOM KeTo3e, KOJ KpaBa y paHoj (a3u Jakrauuje, mokasyjy mnoehaHy HHIHACHILY
TUciokaiuje abomazyca (>8%) u moBehaHo m3MyunBame W3 cTama y npBux 60 mana nakranuje (<8%).
Iorohena cranga takohe mory mmaru Behn mponeHar kpasa (>40%) ca mujedHUM MacHohama 300r mpase
MpoTenHCKe BpujenqHocTr Hke o 0.70 y mpBuM naHnMa HakoH Telberba (Duffield u Bagg 2002). MehyTtum,
HU jelaH OJ OBUX KIMHMYKHX 3HAKOBAa HE YyKasyje Ne(GUHUTHBHO Ha NpOOJIEeM KeTo3e Yy CTamy.
KBanTuTaTHBHA eBayallija NPEeBAICHIIE KETO3€ je N3y3eTHO KOpHCHA Ko BehiHe MiInjeyHux crana.

Types of ketosis

It is very useful in clinical investigations of herd
ketosis problems to categorize the ketosis into three
general types: type I or primary ketosis, type I or
secondary ketosis and butyric acid silage ketosis

(Table 1) (Holtenius and Holtenius, 1996, Herdt,
2000; Oetzel, 2007). Each type has a different
etiology and therefore a different prevention
strategy. There is overlap between the categories,
and herds may have a combination of the types.

Table 1. Summary of ketosis types observed in dairy herds

Ketosis Types
Outcome Typel Type 11 Butyric Acid Silage
Description Spontaneous; Fat Cows; Wet silages
Underfeeding Fatty Liver
Blood BHBA Very high High Very high or high
Blood NEFA High High Normal or High
Blood glucose Low Low (may be high or Variable
normal initially)
Blood insulin Low Low (may be high Variable
initially)
Body condition Probably thin Often fat Variable
(or may have lost fat)
Fate of NEFA Ketone bodies Liver triglycerides Variable
initially, then ketone
bodies
Liver gluconeogenesis High Low Variable
Liver pathology None Fatty liver Variable
Highest risk period 3 to 6 weeks after 1 to 2 weeks after Variable
calving calving
Prognosis Good to Excellent Poor Good
Key diagnostic test Post-fresh BHBA Pre-fresh NEFA Silage VFA analysis
Key intervention Post-fresh management Pre-fresh management Destroy, dilute or
and nutrition and nutrition divert the silage

Type 1 Ketosis. Spontaneous or underfeeding
ketosis is the classic form of ketosis that occurs in
cows 3 to 6 weeks post-calving because cows are at
their highest milk energy outflow at this time.

Sometimes these cows simply cannot keep up with
energy demand because of some deficiency in
nutritional management. They typically did not have
difficulties in the pre-fresh period, calved normally,
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and started their lactation by milking well (Oetzel,
2007).

Type I ketosis is most common in component-
fed herds, because it is very difficult to minimize
negative energy balance without causing ruminal
acidosis with component feeding. Cows with type I
ketosis are able to make glucose from precursors
(mostly propionate from the rumen and amino acids
from the small intestine). The limiting factor is the
supply of glucose precursors. Blood ketone
concentrations become very high and blood glucose
concentrations very low under these conditions.
Cows with type I ketosis generally have well to
excellent prognosis. The key to preventing type I
ketosis is to maximize energy intake in early
lactation. In some herds, this might be as simple as
feeding a little more grain in early lactation.
Alternatively, a little less grain might be the correct
solution if the cows simultaneously have subacute
ruminal acidosis (SARA) causing depressed dry
matter intake.

Type I ketosis is uncommon in total mixed
ration (TMR)-fed herds because TMR feeding
allows for higher energy intakes with less risk for
ruminal acidosis. When type I ketosis does occur in
TMR-fed herds, it is usually caused by substantially
over-feeding protein and under-feeding energy in
post-fresh group. Usually problems start when post-
fresh net energy for lactation is less than about 0.76
Mcal/lb in combination with crude protein above
about 19%. Neither factor by itself causes problems,
but the combination does. The main problem with
high crude protein content is the energy required to
detoxify the extra ammonia that is absorbed from the
rumen (Oetzel, 2007).

Type 1l Ketosis. This form of ketosis includes
any cows that develop negative energy balance and
begin mobilizing body fat prior to or at calving. Fat
cows are at the highest risk for this problem because
they are prone to dry matter intake depression
around calving (Treacher et al. 1986), but thinner
cows are also at risk if nutritional management
during the pre-fresh and/or maternity period is poor.

The fundamental lesion of type II ketosis is fatty
liver. Fatty infiltration of the liver is largely
complete by the time of calving, but waits to
manifest itself clinically after calving. It impairs the
liver’s gluconeogenic capacity, which greatly
increases cow’s risk for ketosis once lactation starts.

Affected cows develop ketosis within the first week
or two after calving. The quality of their post-fresh
management has limited bearing on the risk for type
II ketosis; affected cows were programmed to get
ketosis based on their energy balance and stress just
before or soon after calving. Blood ketone
concentrations are not as high in type II ketosis as
for type I. Yet, the prognosis for recovery in type II
cases following treatment is poor, because treatment
does little to improve the cow’s underlying lesion of
fatty liver infiltration and loss of gluconeogenic
capacity. Cows with type II ketosis often remain
ketotic for 1 to 3 weeks (Oetzel, 2007).

Type II Ketosis is prevented by excellent pre-
fresh nutritional management combined with
prevention of obesity in dry cows. Preventing
negative energy balance prior to calving requires
good dry matter intakes as well as proper energy
density of the pre-fresh diet.

Butyric Acid Silage Ketosis. Some herds have
persistent ketosis problems that are caused by
feeding ketogenic silages (Tveit et al. 1992). Hay
crop silages that are chopped too wet or that are low
in water-soluble carbohydrates favor growth of
Clostridium spp. bacteria. These bacteria ferment
some carbohydrates to butyric acid instead the
desired lactic acid. Corn silage rarely supports
clostridial growth, presumably because of their
relatively high water-soluble carbohydrate content.
Silages that have undergone clostridial fermentation
are easy to recognize because of the distinctive odor
of butyric acid and protein degradation products that
accompany this fermentation pattern.

Cows are equipped to metabolize the butyrate
produced by ruminal fermentation (about 750
g/day), mostly by using it as metabolic fuel for the
ruminal musculature. About 75% of the additional
ruminal butyrate is converted to blood BHBA, the
direct cause of ketosis. The liver then can convert B-hyd-
roxybutyric acid (BHBA) to acetoacetic acid (AcAc)
and vice versa. Thus, there is no “safe” dose of
dietary butyric acid for dairy cows. Any amount of
additional dietary butyric acid increases a cow’s risk
for ketosis. Whether or not dietary butyric acid
causes ketosis depends on the dose of butyric acid
consumed and on whether other risk factors for
ketosis (early lactation, high production, low dietary
energy, high dietary protein, ruminal acidosis, etc.)
are also present. Dairies with large amounts of high
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butyric acid forage already in inventory have three
options — divert, dilute, or destroy it. Be especially
vigilant for high butyric acid silages in the late
winter and early spring months, because hay crop
silage that has been in storage the longest time
period is often fed at this time of year. Herds with
butyric acid silage ketosis appear to have increased
risk for ketosis at any time before 50 about days in
milk.

Diagnosis of ketosis

The gold standard ketosis test (blood BHBA) is
the most accurate for herd monitoring, and is
particularly warranted for investigating herds with
presumptive ketosis (Oetzel, 2004). Blood samples
for BHBA should not be collected from the
mammary vein; it is lower in BHBA because the
udder tends to extract BHBA but releases AcAc
(Kronfeld et al. 1968). This ketone body is more
stable in blood than acetone or acetoacetate
(Tyopponen and Kauppinen, 1980). A threshold
concentration of 14.4 mg/dl (1400 pmol/l) BHBA
defines SCK. Consistent sampling at 4 to 5 hours
after the start of feeding has been suggested in order
to capture peak BHBA concentrations (Eicher et al.
1998). The prevalence of SCK in a dairy herd can be
evaluated by sampling 12 or more cows in early
lactation (between 5 and 50 days in milk — DIM) and
determining how many cows have blood BHBA
concentrations above 14.4 mg/dl (Oetzel, 2004). The
incidence of ketosis may be inferred from its
prevalence. When both ketosis incidence and
average early lactation ketosis prevalence were
measured in a large field study (Duffield et al 1998),
the cumulative incidence of ketosis (45%) was about
2.2 times the average prevalence of ketosis (20%).
In the same study, the reported incidence of clinical
ketosis was only 1.5%. Blood BHBA concentrations
in early lactation cows with clinical ketosis typically
range from 26.8 mg/dl (2600 pumol/l) to 61.8 mg/dl

(6000 pmol/l). Some cows have high BHBA without
showing any clinical signs, even with careful
observation of appetite and attitude (Oetzel, 2007).

A variety of cowside tests (in urine, milk and,
nowadays, blood) are available for ketosis
monitoring of dairy herds. However, none of the
cowside tests have perfect sensitivity and specificity
compared to blood BHBA measurement in a
laboratory. These ketosis tests have the advantages
of lower cost, less labor, and immediate results when
compared to laboratory blood BHBA testing.

Cowside Urine Tests for Ketosis. Urine can be
evaluated for cowside ketosis testing; however it is
much more difficult to collect a urine sample than a
cowside milk sample. And even with considerable
effort, some cows inevitably fail to urinate within a
reasonable time period and cannot be tested at all. In
research trials, urine samples are not usually
collected from 100% of eligible cows. In a recent
study urine samples were successfully collected
from only 64% of eligible cows (Osborne et al.
2002). This is a substantial practical limitation on
farms and greatly increases labor costs for testing.

Table 2 depicts the sensitivity and specificity of
several urine cowside tests compared to blood
BHBA. The best test for cowside urine ketone
evaluation is a semi-quantitative dipstick (Ketostix—
Bayer) that measures AcAc. Urine ketone tests on
the whole have a reputation for very poor
specificity; however, recent data suggest that poor
specificity may not be a problem with the Ketostix.
This urine dipstick has good specificity (and
sensitivity) compared to the blood BHBA test.
Acetest, urine AcAc nitroprusside tablets, has
excellent sensitivity but poor specificity (Nielen et
al., 1994). This makes it a useful test for evaluating
individual sick cows (for whom a false positive
result is preferred to a false negative one), but not
very useful for herd-based monitoring.
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Table 2. Sensitivity and specificity of urine cowside tests compared to blood BHBA (cut-point of >14.4 mg/dl).

Herds Total
Testtype/Study  Tested % Ketosis Samples TP FN FP TN Sensitivity Specificity
Acetest tablet:
(Nielen et al 1994) 18 11.3% 124 14 0 45 65 100% 59%
Ketostix, >trace (5 mg/dl):
(Carrier et al. 2004) 1 7.0% 741 47 5 101 588 90% 85%
(Oetzel, 2004a) 6 12.0% 83 9 1 18 55 90% 75%
Ketostix, >small (15 mg/d):
(Carrier et al. 2004) 1 7.0% 741 41 11 31 658 79% 96%
(Oetzel, 2004a) 6 12.0% 83 8 2 6 67 80% 92%
Ketostix, >moderate (40 mg/dl):
(Carrier et al. 2004) 1 7.0% 741 26 26 7 682 50% 99%
(Oetzel, 2004a) 6 12.0% 83 7 3 2 71 70% 97%

TP = true positives; FN = false negatives; FP = false positives; TN = true negatives.

Cowside Milk Tests for Ketosis. Cowside milk
tests have tremendous advantages over urine
cowside tests for ease of collection and for assurance
that all eligible cows can be tested. However, milk
tests are generally not as sensitive as urine tests in
detecting ketosis. Nitroprusside powders (Utrecht
powder, KetoCheck powder) can be used to
qualitatively test milk AcAc. However, these tests
generally have very poor sensitivity for ketosis
compared to blood BHBA and cannot be
recommended as tests for herd-based monitoring.
They have some, but very limited value as cowside
tests for diagnostic decisions for individual cows.

The most promising cowside milk ketone test is
a semi-quantitative milk BHBA test strip marketed
under various names (KetoTest, Ketolac BHBA, and
Sanketopaper) in different parts of the world.
Results of numerous studies evaluating the
sensitivity and specificity of the milk BHBA test
strip compared to blood BHBA are presented in

Table 3. When used at the cut-point of 2100 pmol/l,
this test is about 83% sensitive and 82% specific.
For individual cow testing, the >50 pumol/l cut-point
provides better sensitivity (89%) but has a false
positive rate of 69%. Increasing the cut-point to
>200 pmol/l reduces test sensitivity to 54%. At this
higher cut-point the test is of little value for
diagnosing ketosis in individual sick cows but has
potential use for herd-based evaluations.

The best cut-point for herd monitoring when
using the milk BHBA strip appears to be >200
pmol/l, and is better applied in herds with a very
high prevalence of ketosis. However, this milk
BHBA test strip has limited value for herd-based
monitoring of ketosis and could distort its
prevalence in a herd. Blood BHBA test results are
much more reliable for this purpose as immediate
cowside results are not particularly critical for herd-
based testing (as they are for individual sick cow
diagnosis).
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Table 3. Sensitivity and specificity of a cowside milk BHBA compared to blood BHBA

(cut-point of >214.4 mg/dl).

Test type / Study ;I:srt(::i % Ketosis g:l)rtr?]l)les TP FN FP TN  Sensitivity Specificity

Milk BHBA strip (=50 umol/l):

(Geishauser et al. 2000) 21 11.9% 469 51 5 182 231 91% 56%
(Carrier et al. 2004) 1 7.6% 883 59 8 100 716 88% 88%
(Oetzel, 2004a) 17 17.2% 221 34 4 36 147 89% 80%
Pooled data (by cow) 39 10.2% 1573 144 17 318 1094 89% 77%
Milk BHBA strip (=100 umol/l):

(Jorritsma et al. 1998) 8 8.4% 190 14 2 31 143 88% 82%
(Geishauser et al. 2000) 21 11.9% 469 45 11 99 314 80% 76%
(Carrier et al. 2004) 1 16.5% 248 39 2 65 142 95% 69%
(Duftield et al. 2003) 5 27.2% 235 52 12 64 107 81% 63%
(Carrier et al. 2004) 1 7.6% 883 50 17 54 762 75% 93%
(Oetzel, 2004a) 17 17.2% 221 33 5 32 151 87% 83%
Pooled data (by cow) 53 12.6% 2246 233 49 345 1619 83% 82%
Milk BHBA strip (2200 umol/l):

(Jorritsma et al. 1998) 8 8.4% 190 14 2 31 143 88% 82%
(Geishauser et al. 2000) 21 11.9% 469 45 11 99 314 80% 76%
(Duffield et al. 2003) 5 27.2% 235 52 12 64 107 81% 63%
(Carrier et al. 2004) 1 7.6% 883 50 17 54 762 75% 93%
(Oetzel, 2004a) 17 17.2% 221 17 21 5 178 45% 97%
Pooled data (by cow) 52 12.1% 1998 129 112 100 1657 54% 94%

BHBA = -hydroxybutyric acid, mg/d/l; Ketosis = blood BHBA >14.4 mg/dl.
TP = true positives; FN = false negatives; FP = false positives; TN = true negatives.

Cowside Blood Tests for Ketosis. There is a process
nowadays of evaluating a cowside blood BHBA test
system using a human instrument marketed for diabetic
patients (Precision Xceed™, Abbott Laboratories). This
metering system uses a small hand-held meter that can
measure either whole blood glucose or whole blood
BHBA and is very easy to use cowside. A small amount
of blood (<0.1 ml) can be obtained from the tail vein
using an insulin or tuberculin syringe (1 ml) and needle
(25 gauge). A small drop of this blood is added to end of
the test strip, which is inserted in the meter, and results
are displayed in 5 and 10 seconds, for the glucose and the
BHBA, respectively. The strips do not require calibration
prior every use.

Preliminary results with the glucometer/ketometer
system are extremely encouraging. Sensitivity and
specificity for BHBA appear to be outstanding. The
initial data (112 comparisons) indicate an R* of about
0.90, sensitivity of >85%, and specificity of >97% using
a ketosis threshold of blood BHBA >14.4 mg/dl (Oetzel
and McGuirk 2007 — personal communication). These
data suggest that BHBA results from the hand-held meter
are excellent — far better than the other cowside tests
(urine AcAc or milk BHBA) that are currently available.
In fact, results from the meter are very little different than
sending blood serum or plasma samples to a laboratory.
The system is more accurate as a ketometer (for BHBA)
than as a glucometer (glucose).
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Table 4. Classification of ketosis cases based on cowside test results*

Ketosis test Ketostix® Ketotest™ Precision
Xceed®
Compound detected: AcAc BHBA BHBA
Test medium Urine Milk Blood
Classification  Qualitative  Qualitative ~ mg/dl Qualitative mg/dl umol/l mg/dl**
of cases
Negative “Negative” 0 0 “Negative” 0 0 <l4.4
“Trace” 1+ 5 “Negative” 0.5 50
Mild “Small” 2+ 15 +/- 1 100 14.4 to
257
Moderate “Moderate” 3+ 40 + 2 200 25.8to 36
Severe “Large” 4+ 80 ++ 5 500 >36
“Large” 5+ 160 +++ 10 1000

*Always include clinical signs before making a final classification of mild, moderate or severe ketosis.

**To convert BHBA from mg/dl to mmol/l divide by 10.3. For example, 14.4 mg/dl equals 1.4 mmol/1.

Treatment of Ketosis

Cows with type I ketosis generally respond well to a
variety of ketosis treatments. All they need is a small
energy boost. On the contrary, cows with ketosis type 11
depend their prognosis on the degree of fatty liver.

The treatment of ketosis is mainly consisted of:

e Dextrose: A common practice followed by many
vets for ketosis treatment is the IV administration
of 500 ml of 50% dextrose (250 g glucose) for 3
days, sometimes twice per day. Problems that may
be arisen with that practice are:

— Hyperglycemia: The excess of glucose is
excreted from the udder and the kidneys (renal
glucose threshold is 150 mg/dl) and results to
excessive fluid loss and dehydration (Peek and
Divers, 2007).

— Relapses: Due to the transient hyperglycemia.
Peak plasma glucose is measured at 10 minutes
post injection (PI). However, by 90 minutes PI,
plasma glucose is lower than at baseline
(Griinberg Constable et al. 2006).

— Electrolyte imbalances: The concentrations of P,
mainly, and K are reduced (Griinberg Constable
et al. 2006).

— QGastrointestinal hypomotility or stasis: An
elevated plasma glucose level can be considered
as a potential risk factor in the pathogenesis of
left displaced of abomasum, through reduction
of the abomasal outflow (Holtenius et al. 2000).
Gastrointestinal hypomotility, decreases dry
matter intake by the cows.

Consequently, the best choice for ketosis
treatment is the injection of 500 ml of a 35% or 250
ml of a 50% dextrose solution, once per day IV for
3—4 days, which restores blood glucose levels and
results in clinical improvement. The IV dextrose
administration should be reserved for severe ketosis
cases (blood BHBA >36 mg/dl). The best practice is
to adjust dose and duration of dextrose supple-
mentation according to the concentrations of BHBA
and glucose, with the aid of the ketometer/glu-
cometer system.
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Glucogenic precursors: The best choice for mild
and moderate ketosis cases (blood BHBA <36
mg/dl). The most commonly administered
product is propylene glycol, although calcium
propionate or glycerol is good alternatives.
Propylene glycol should be limited to 120 to 250
ml per os/day, for 3-6 days, divided in two
doses (Peek and Divers, 2007); higher doses
may irritate the rumen mucosa and harm rumen
microorganisms (Foster, 1988).

Glucocorticoids: Dexamethasone (10-25 mg IV
or IM) is indicated for its gluconeogenic,
appetite stimulant and negative effect on milk
production (Fleming, 2002). This glucocorticoid
also has no mineralocorticoid effect (excessive
Na+ and water retention and accelerated
excretion of K+).

Electrolyte and macroelement drenches: A
number of oral electrolyte and nutritional
supplements are now available for fresh cow
drenching. An excellent choice 1is the
administration (20 L, once daily for 2-3 days) of
the oral drench recipe prepared by Dr. Goff. The
drench is consisted of: Ca propionate 400-700 g
(provides energy and Ca), KCl 100-150 g
(against hypokalemia, especially when cows are
off-feed more than 3 days), MgSQO4: 200 g,
Na,PO,: 220 g and water.

Cobalt and Bj, vitamin: Preparations that
contain vitamins of B complex and cobalt are
frequently administered IV, IM or per os. Cobalt
is an essential trace element for B;, vitamin
formation. Vitamin By, is an essential cofactor in
the metabolism of propionate for energy
production in the Krebs cycle (Mills et al. 1986).

Choline and methionine: IV or per os, once daily
for 3 days. Helps the hepatocytes to excrete the
triglycerides, through the production of
apolipoproteins  (Fleming, 2002). However,
therapy with these lipotrophic agents has not
been proven effective in controlled trials and
may even be harmful in cases of severe fatty
liver (Fleming, 2002).

Lactated Ringers solution: For rehydration and to
counterbalance possible mild metabolic acidosis
(when blood pH is between 7.2 and 7.4).

Sodium  bicarbonate. Only in case of severe
metabolic acidosis (blood pH <7.2), in dose that is
depended on the base deficit (IV and/or per os).

e Nervous ketosis: These animals may need
tranquilization prior to treatment with products
such as xylazine, diazepam or chloral hydrate
(Peek and Divers, 2007).
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EPIZOOTIOLOSKO-EPIDEMIOLOSKA SITUACIJA BJESNOCE
U TUZLANSKOM KANTONU

Kratak sadrzaj

Bjesnoca je akutna infektivna bolest sisara, izuzetno i ptica koja se prenosi gotovo isklju¢ivo ugrizom
bjesnih Zzivotinja. Karakterizirana je mogu¢om dugom inkubacijom, simptomima oboljenja CNS-a, kratkim
tokom 1 relativno letalnim — smrtnim ishodom. U radu je prezentiran nacin djelovanja, tj. mogucénost
zarazavanja virusom bjesnoce, kao i popratne pojave koje karakteriziraju stanje izlozenosti ovom virusu.
Narocita pozornost u ovom radu je usmjerena na BiH i Tuzlanski kanton koji je u proteklom periodu od pet
godina bio posebno eksponiran bjesnoom cijeneéi da je registrirano i dijagnosti¢ki potvrdeno ukupno 67
slu¢ajeva. Ono $to je zanimljivo istaé¢i u radu jeste Cinjenica da je u petogodiSnjem periodu u pocetku
zabiljezena dominacija urbane, a zadnjih godina zabiljeZen je sve veci broj slucajeva silvaticne bjesnoce. U
radu je posebno naglaseno mjesto i uloga vezano za provedbu preventivnih mjera u cilju spreavanja pojave i
Sirenja bjesnoce, ali isto tako ponuden je i optimalan model koji preferira multidisciplinaran pristup u
rjesavanju problema bolesti zoonoti¢nog karaktera sa posebnim akcentom na bjesnocu.
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EPIZOOTIOLOGICAL-EPIDEMIOLOGICAL SITUATION OF RABIES IN
TUZLA CANTON

Summary

Rabies is an, acute, infective disease of mammals, and rarely birds, which spreads ost exclusively by the
bite from an animal infected with Rabies, it is characterised by the possibly long incubation, symptoms of
CNS disease, short lasting, and always with lethal result-death. In this work, is presented the manner of
action-the possibility of infection with virus of Rabies, and also and other conditions which characterise the
influence of this virus. Special attention of this work is directed to B&H and TK, which was in last five years
under the severe influence of this disease, with 67 registered and diagnostically approved cases. Interesting
fact in this work is that in the beginning of this five year period was registered the domination of urban
Rabies, and in the last years of this period was registered a rising number of so called silvatic Rabies. In this
work we wanted to highlight preventive measures which are aimed to prevent appearance and spreading of
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Rabies, but also we wanted to offer an optimal model which prefers multi-disciplinary approach in solving of
problems of zoonotonic diseases, with special accent on Rabies.

Key words: Rabies, infective diseases, urban rabies, silvatic rabies.

1. Introduction

Rabies, according to the existing documents, is
known to man since the ancient times. According to
Acuja, Rabies existed in India 5000 years ago.
Historically, the oldest written documents were writings
connected with the damages caused by the Rabies in
Hamurabieses Law (1700 B.C.), and the first description
of this disease was given by Democrats and Aristotle,
also Celsius explained this disease on humans
(Ercegovac, 1987). Rabies is an acute disease of CNS,
which always ends with lethal consequences. It begins
after the incubations of different duration, from 8 days to
few weeks, months, or even years, depending on the
amount of virus in the beginning of infection (Murphy,
Bauer, 1974). Although the Rabies is a dangerous
infective disease, and that it is a serious problem in B&H,
Rabies is not investigated sufficiently. Although, the
possibilities of wild animals infecting the humans are
limited, because of their distance to urban areas and short
periods of transferring of lethal amounts of this virus, it is
of key importance in epidemiology of Rabies. But it is
easily transferred to the domestic animals, which are
exposed to this virus in the nature, for humans the virus
becomes dangerous when roaming dogs are infected with
it. It created a need to limit the Rabies on its primary
source-wild animals (Cvetni¢, 1989). The fact that during
the war and after war period, imunoprofilactic measures
were not adequately executed, which created realistic
conditions for appearing and spreading of zoonotic
diseases, especially Rabies (Hull, 1961). In conditions
where control over potentially infected animals is
minimal and where many unregistered dogs and cats
appear, it is very likely that such diseases will be
transferred from animals to humans (Brudnjak, 1998).
Primary sources of infection are different depending on
area. In western Europe, the main source of infection is
red fox (Vulpes vuipes), in eastern Europe red fox and
raccoon dog (Nyctereutes procyonoides), and in the north

America (Vulpes fulva), skunk (Mephitis mephitis) and
raccoon (Procyon lotor).

2. Materials and working methods

Investigations were carried out in all municipalities
of TK. We used the data of municipal veterinary stations
which independently operate in the TK. Also, we used
the data of Cantonal veterinary inspections, Cantonal
veterinary institute and the Institute of infective diseases
of veterinary faculty in Sarajevo. Data on 1212 persons
who were in contact with various animals were analyzed
retrospectively. According to the existing registrative,
municipal veterinary stations are obliged to evident
ambulance protocols, dog registers, book of preventive
vaccinations, diagnostic investigations, and book of mi-
gration of infective diseases.

3. Aims of investigation

Aims of this study are the identification of Rabi-
es on the municipality areas of TK and to highlight
permanent danger of this infective disease. To show
principle properties of antirabic protection of
examinees in the period 1997-2000 year.

4. Results of investigation and discussion

From the data obtained from veterinary stations of
municipalities in TK, number of registered dogs in 1997—
2002 period, oscillated lightly, and was usually between
9700 and 15607 dogs. Number of evidenced dogs in
2002 was 15607, from which 9395 or 60.19% were
vaccinated preventively (table 1). We think that the one
of the main reasons of appearance of Rabies in the TK
area is the fact that 19.81% percent of dogs were not
preventively vaccinated in 2002. As an important note, it
should be taken into account that on the area of TK exists
large number of unregistered dogs, dogs without owner,
which is, as we mentioned, the main factor of spreading
of Rabies in urban areas.
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Table 1. Overview of registered and preventively vaccinated dogs in the TK area in 2002

Municipalities Total number of Number of preventively % Percentage of
registered dogs vaccinated dogs preventively vaccinated

dogs
BANOVICI 200 30 15,00
BRCKO-G. RAHIC 850 550 64,71
CELIC 300 80 26,67
DOBOJ ISTOK 400 100 25,00
GRACANICA 700 500 71,43
GRADACAC 1100 893 81,18
KALESIJA 1000 700 70,00
KLADANJ 600 95 15,33
LUKAVAC 600 500 83,33
SAPNA 300 60 20,00
SREBRENIK 1500 300 20,00
TEOCAK 250 80 32,00
TUZLA 6307 4307 68,23
ZIVINICE 1500 1200 80,00
XTK 15.607 9.395 60,19

The data obtained from municipal veterinary stati-
ons, show that in the period between 1997 to 2002
were registered 23 infected dogs. Most of that
number was registered in the area of municipality of

Tuzla is 10. On the areas of six municipalities (Ba-
novié¢i, Brcko, Gornji Rahi¢, Doboj Istok, Kladanj,
Lukavac i Sapna), there were no registered cases of

dogs infected with Rabies.

Chart 1. Number of registered cases of Rabies in the TK area between 1997 and 2002

Number of registered cases of dog
rabies
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In the period of investigation in the area of TK,
beside the 23 infected dogs, 41 infected foxes were
registered in the following municipalities Celi¢,
Kalesija, Kladanj, Lukavac, Srebrenik, Teocak,
Tuzla and Zivinice. Also, Rabies occurred in the
other species of animals. Such cases were registered
in the municipality of Tuzla (badger, goat, gloa-
ting). It is important to highlight that in the period
between 1997 and 2002, most of the cases of foxes
infected with Rabies were registered in the munici-
palities of Tuzla and Kladanj. Largest expansion of
Rabies was registered in the year 2000, and in that
period, were registered 30 cases of animals infected
with Rabies.

In the area of municipalities of TK in the period
from 1997 to 2002 was registered a total number of
infected animals of 67, from which 23 or 34.33% are
the cases of dog Rabies, and 41 or 61.19% are the
cases of fox Rabies, and one case of badger Rabies,
goat Rabies and goatling Rabies respectively, or
1.49% pro case, and 4.48% totally. According to this
data we can conclude that the epidemic Rabies in the
area of TK for the period between 1997 and 2002 is
predominantly silvatic.

According to the conclusions obtained by the
Veterinary Faculty in Sarajevo and information’s
from Veterinary Station in Tuzla, veterinary inspe-
ction of the Service for inspectional works conclu-
ded that the episootilogical situation in the previous
period of 2001/2002 was unsuitable, because of
occurrence of Rabies in the area of TK, with total
number of 24 cases of infected animals.

If we compare this results with our results, we
can say that they are very similar and that the Rabies
is still present in the area near us in high percentage,
and that the number of infected animals is significa-
ntly increased, especially when the dogs are conce-
rned, but also that the number of wild animals
infected with Rabies exceeded the number of urban
Rabies (Ferizbegovi¢, 1998). Other existing data
about the epidemic status of Rabies in B&H are
from 1990 and 1991.

Number and percentage of positive cases of
Rabies in year 1990, when domestic and wild ani-
mals are concerned, is almost the same, and in the
year 1991 was registered the elevated number of
infected wild animals. That indicates that in the
period before the war, in the territory of B&H,

almost exclusively existed the silvatic Rabies,
especially in foxes.

During the investigation and observation of 41 of
brain sample in the year 2000, which was taken from
domestic and wild animals with suspected Rabies,
with the technical of fluorescent antibodies, were
found 33 cases of Rabies in the area 14 municipali-
ties in the territory of FB&H (Gradacac, Bosanski
Petrovac, Tuzla, Livno, Tomislavgrad, Posusje,
Kalesija, Siroki Brijeg, Glamoc¢, Biha¢, Travnik,
Kladanj, Srebrenik i Zivinice) 28 foxes, 2dogs, 1 boar,
Istock animal, and 1 sheep. These authors highlight
the fact that Rabies epidemic in FB&H has all charac-
teristics of a silvatic form. According to our investiga-
tions of occurrence of Rabies on the area of TK in the
period between 1997 and 2002, we registered a total
number of 67 cases of Rabies, from which 23 cases
(34.33%) were Rabies of dogs, 41 cases of Rabies of
fox (61.19%), 1 case of Rabies of Badger (1.49%) 1
case of Rabies of Goat (1.49%) and one case of Rabies
of Goats (1.49%), which indicates that this Rabies
epidemic is also of silvatic nature. Results of our inve-
stigation indicate that on the area of TK in the period
previous to year 2000, occur bit silvatic Rabies and
urban Rabies, and also that in the period after the
year 2000 occurs the rising of silvatic Rabies, from
which we can expect the new rising of urban Rabies,
because the wild animals are the main and
uncontrolled source of Rabies virus.

With y* test we tried to find out if there is a
difference in proportions of registered cases of dog
Rabies (Proportion of number of infected dogs and
total number of registered dogs). We proved that
proportions statistically significantly differ when
investigated years are compared with each other
(;*=14,51; P=0,0023). With the same analysis we
showed the tendency of linearity of proportions
(x2=9,4; P=0,0022). When we observe the status on
the area of single municipalities, we can also say
that the most unsuitable episootilogical situation of
occurrence of Rabies in the period between 1997
and 2002, was in the municipality of Tuzla with total
of 38 cases of Rabies in domestic and wild animals,
with 24 cases in the last 2 years. Approved positive
results on Rabies were registered in couple D.C-s of
municipality of Tuzla: DC Dragunja (2 cases), DC
Ljubace (1case), DC Husino (1 case), DC Mosnik
(1 case of infected fox in yard of primary school),
DC Lipnica (8 cases), DC Si¢ki brod (lcase), DC
Ljepunice (3 cases), DC Mramor (2 cases), DC Par
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selo (1 case), DC Moluhe (1 case), DC Bukinje (3
cases), DC Poljana (1 case). From above mentioned
DC-s on the area of municipality of Tuzla we identi-
fied the movement of this infective disease on north-
west area of municipality of Tuzla, which geogra-
phically and logically connects us with the area
around river Sava and the "corridor" to Croatia. In the
section for antirabic protection of the clinic for
infective diseases of Tuzla, a great attention has
been paid to the process of every suspicious contact
with unknown animal. In the period analyzed total of
1212 examinees were processed, out of which 142
examinees (11,7%) were treated antirabically out of
total number of examined persons, 65,7% were men,

and 34,3% were women. most frequent location of
bite were lower extremity (40,6%, then lower extremities
(37,7%), multiple injuries (10,7%), head injuries (5,8%),
and trunk injuries (4,9%). most numerous were light
injuries (1025), moderate injuries (139), and heavy ones
(48).concerning animals which caused injuries, dogs' bite
is most frequent (88%), then cats' bite (5,4%), mice &
rats (4,5%), and other animals (2%). 750 animals had a
known owner. out of this number 169 animals were
properly vaccinated.

The chart 2. shows number of bitten persons bet-
ween 1997 and 2002 year, in 2000 year 342 bitten
persons, what is the highest number in this period.

Chart 2. Number of the bitten persons in the period 1997—-2000
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5. Conclusions

e Results of our investigation show that on the area
of TK, Rabies occurs in the two forms: silvatic
and urban. Silvatic form is more numerous
(62.68%) when compared to urban form
(37.32%).

e In the period between 1997 and 2002 on the area
of TK, 67 cases of Rabies were registered, from
which 23 (34.33%) are dog Rabies, 41 (61.19%)
are fox Rabies, 1 case of badger Rabies (1.49%)
and 2 cases of goat Rabies (2.99%).

e The main objective of control of Rabies of
domestic and wild animals is the protection of
humans from this extremely dangerous infection.
To succeed in this, we must reduce the
prevalence and incidence of Rabies by the

vaccination of digs and cats, we must prevent
exposure, we must perform the vaccination of
farm animals, we must reduce the population, or
perform the oral vaccination of foxes and other
animals.

e Programs of preventive vaccination of dogs, cats
and other domestic animals are extremely
important in prevention of occurrence and
spreading of this mean infective disease.

e In order to reduce the risk of occurrence of new
zoonotic diseases it is necessary to create the
teams of well-trained professionals and quality
diagnostic centers, as a good model we can use
the multidisciplinary approach to solving of
problems of the main diseases of the humans and
animals.
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Rabies is an, acute, infective disecase of
mammals, and rarely birds, which spreads so
exclusively by the bite from an animal infected
with Rabies, it is characterized by the possibly
long incubation, symptoms of CNS disease,
short lasting, and always with lethal result-death.

Antirabic human protection is very important
because of the present silvatic rabies found very
near urban areas. Permanent cooperation be-
tween public health and veterinary services is
important in the fight against rabies.
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KVALITET VODE ZA PICE IZVORISTA I BAZENA KISNICE NA PODRUCJU
BANJE LUKE I OKOLINE

Kratak sadrzaj

Cilj ovog rada je ocjena mikrobioloske i hemijske ispravnosti izvora vode i vode iz bazena ki$nice na
podrucju Banje Luke i okoline.

Odredivan je ukupan broj aerobnih mezofilnih i mezofilnih sporogenih bakterija, prisustvo indikatora
fekalnog zagadenja i nekih patogenih bakterija, te analizirano 29 fizi¢ko-hemijskih parametara. Pozitivni
prethodni i potvrdni ogledi kod odredivanja indikatora fekalnog zagadenja potvrdivani su biohemijskim
nizovima.

Od analiziranih 15 izvora vode u Banjoj Luci i $iroj okolini, higijenski neispravan bio je samo izvor
Carevo vrelo koje se nalazi ispod sela Bukvalek. Svi analizirani uzorci vode iz bazena ki$nice na podrudju
Manjace su bili higijenski neispravni. U Cetiri uzorka konstatovane su sulfitoredukujuée klostridije, a u po
jednom uzorku konstatovano je prisustvo Echerichia coli.

Kljuéne rijedi: voda za pice, kvalitet, izvori, bazeni kiSnice
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DRINKING WATER QUALITY OF THE WELLS AND RAINWATER TANKS IN
THE TOWN BANJA LUKA AND ITS SURROUNDINGS

The aim of this study is to evaluate the chemical and microbiological quality of groundwater wells and
drinking rainwater tanks in the town of Banja Luka and its surroundings.

Water samples were tested for mesophilic aerobic count and mesophilic spore formers count, detection
fecal indicators and pathogenic indicators as well as 29 chemical parameters. Detection fecal indicators and
pathogenic indicator were confirmed by biochemical tests.
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The results showed that groundwater wells in Banja Luka were of good chemical and microbiological
quality. Only the well named Carevo vrelo, which is located below the village of Bukvalek was unsanitary
because of the presence of Esherichia coli and sulfite reducing clostridia. All the rainwater tanks in the area
of Manjaca were poorer in quality than the samples collected in the wells. Four rainwater tanks were positive
for sulfite reducing clostridia, while one tank was positive for Echerichia coli.

Key words: drinking water, quality, wells, rainwater tanks

Uvod

Zagadivanje zemljista i povrSinskih voda razlici-
tim vrstama optadnih materija u naseljenim podruc-
jima moze dovesti do zagadivanja podzemnih voda,
a time 1 izvori$nih voda. Zbog toga su narocito u na-
seljima izvori vode, koji se stalno ili povremeno ko-
riste za pice bez precis§éavanja, potencijalna opasnost
za ljudsko zdravlje.

Stalni priliv stanovniStva u Banju Luku, izgrad-
nja stambenih i drugih objekata, kao i prigradske
putne mreze, dovode do optereéivanja zemljista, po-
vrsinski voda, a time i podzemni voda sve ve¢im
koli¢inama razli¢itih otpadnih materija. Stanovnistvo
Banje Luke snabdijeva se vodom za pice i druge pot-
rebe iz gradskog vodovoda. Manji dio stanovnika
perifernih podrucja, stanovni$tvo sela u okolini Ba-
nje Luke, kao i sve veéi broj izletnika koriste za pi-
¢e, stalno ili povremno, neprecisé¢enu izvorsku vodu
i ki$nicu. Imajuéi u vidu da je Cista izvorska voda si-
nonim ciste okoline i zdravog nacina Zivota, cilj
ovog rada je bio da se analizom fizicko-hemijskih i
mikrobioloskih paramera ocijeni kvalitet i zdravste-
na ispravnost nekoliko odabranih prirodnih izvora i
akumulacija ki$nice podruc¢ja Banje Luke.

Materijal i metode

Uzorci vode za mikrobiolosku i fizi¢ko-hemij-
sku analizu uzimani su iz 15 izvora i pet akumulacija
kisnice podru¢ja Banje Luke i okoline (na potezu
Banja Luka—Mrkonji¢ Grad) u proljece 2006. i 2007.
godine. Voda je uzorkovana u asepti¢nim uslovima
u sterilne boce zapremine 250 i 1000 ml.

Mikrobioloske analize:

Broj aerobnih mezofilnih bakterija odreden je
kao broj izraslih kolonija (colony forming units/cfu)
na hranjivom agaru nakon inkubacije 24 sata na
37°C (1, 2, 3). Za odredivanje broja aerobnih sporo-
genih bakterija uzorak vode od 50 ml je zagrijavan

na 80° C u trajanju od 15 minuta. Nakon toga je za-
sijavana serija razrijedenja na hranjivi agar, a broj
odredivan kao i ukupan broj areobnih mezofilnih
bakterija. Prisustvo koliformnih bakterija (Escheri-
chia coli) odredivan je zasijavanjem 10 ml vode u
serije po 5 epruveta sa 10 ml andrade laktoza pe-
ptonske vode i Durham-ovim epruveticama i inkubi-
ranjem na 44 °C 24 (48) sata. Iz epruveta sa pozitiv-
nim predhodnim ogledom zasijana je po jedna oméa
eze na povrSinu endo agara. Nakon inkubacije na
37°C, 24 sata, izrasle kolonije sa endo agara u po-
tvrdnom ogledu zasijavane su na E.C. podlogu i
MacConkeyev agar. Pozitivnim testom na prisustvo
koliformnih bakterija smatran izrast karakteristi¢nih
laktoza pozivnih kolonija. Prisustvo Esheririchia co-
li odredivano je biohemijskim nizom (1, 2, 3). Za
odredivanje prisustva sulfitoredukujuéih klostridija
uzorak vode je predhodno zagrijavan na 80° C u tra-
janju od 15 minuta. Zatim je zasijavana serija od 5
epruveta sa 5 ml vode u dubinu suflitnog agara dvos-
truke koncentracije. Nakon inkubacije prisutne crne
kolonije u dubini agara bojene su po Gram-u i zasi-
javane na krvni agar. Nalaz gram pozitivnih §tapica-
stih bakterija i izostanak rasta na krvnom agaru na-
kon inkubacije aerobno na 37° C od 24 do 48 sati,
smatran je pozitivnim ogledom (1, 2). Prisustvo Pro-
teus vrsta odredivano je zasijavanjem pozitivnih ep-
ruveta za odredivanje koliformnih bakterija na brili-
jant zeleni agar. Negativnim nalazom smatran je izo-
stanak rasta talasastih kolinija na brilijant zelenom
agaru i odsustvo pokretnih Stapicastih bakterija u na-
tivnom preparatu (1, 2). Odredivanje prisustva Sa-
Imonella vrsta odredivano je zasijavanjem serije ep-
ruveta od 10 ml vode u selenit bujon desetostruke
koncentracije. Nakon inkubacije od 24 sata na 37°C,
iz epruveta sa selenit bujonom zasijavana je omca
eze na povrSinu SS i Wilson-Blair agara. Izostanak
rasta karakteristi¢nih kolonija na ovim podlogama
smatran je negativnim potvrdnim ogledom (2, 4).
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Fizi¢ko-hemijska analiza vode je uradena stan-
dardnim metodama prema odredbama Pravilnika o
higijenskoj ispravnosti vode za pice (4, 5). Ispitiva-
ni su sljede¢i parametri: temperatura, miris, ukus,
mutnoc¢a, boja, pH vrijednost, ukupni ostatak poslije
isparivanja na 378,16 K (105°C), suspendovane ¢vr-
ste supstance na 378,16 K (105°C), potrosnja kali-
jum-permanganata, hemijska potrosnja kiseonika,
elektroliticka provodljivost (uSem™ pri 293,16 K
(20°C), zasicenost kiseonikom na 293,16 K (20°C), u
procentima, hlor, ukupna tvrdoc¢a, karbonatna tvrdo-
¢a, alkalitet, sulfati, hloridi, amonijak, nitrati i nitriti
1 teski metali).

Izvori vode i bazeni za kisnicu iz kojih su uzi-
mani uzorci za analizu u tabelama 1 i 2 obiljezeni su
sljede¢im brojevima: 1 — Izvor Sedra, 2 — Izvor Debe-
ljaci, 3 — Izvor Ada, 4 — Izvor Obili¢evo, 5 — Izvor
Banj Brdo, 6 — Izvor Seher, kod mosta, 7 — Izvor
Koci¢, 8 — Izvor Sargovac, 9 — Izvor Ponir, 10 —
Izvor V prigradski put, 11 — Izvor Stubo, prema vrhu
Manjace u blizini sela Lokvari, 12 — Izvor Omar,
dopunjava se kiSnicom sa krova kuce, selo Lokvari,
Vrelo, ispod sela Stri¢i¢i u blizini kasarne Manjaca,
15 — Izvor Carevo vrelo, ispod sela Bukvalek, 16 — Ba-
zen za ki$nicu MrSavica, selo Lokvari, 17 — Bazen
za kiSnicu Poljana — na vrhu Manjade, prema
Mrkonji¢ Gradu, 18 — Bazen za kiSnicu Brdani 1,
centar sela Lokvari, 19 — Bazen za ki$nicu Brdani 2,
selo Lokvari na izlazu prema Banjoj Luci, 20 —
Bazen za kiSnicu Duliéi, selo Duliéi.

Rezultati

Mikrobioloska analiza uzoraka 15 izvora vode sa
uzeg i Sireg podrucja Banje Luke (Manjaca) je poka-
zala da je vecina izvora u odnosu na analizirane mi-
krobioloske parametre dobrog kvaliteta (Tabela 1).
Izuzetak je izvor Carevo vrelo, u kome su konstato-
vane suflitoredukujuce klostridije i Escherichia coli.
Izvor u Debeljacima je imao poviSenu mutnocu
(5.0°NTU) i sadrzaj Zeljeza (3.93 mg/l). Veéi sadrzaj
Zeljeza imali su jo$ i izvor Ada (4.71 mg/l) i izvor
Obili¢evo (0.401 mg/1)

Bazeni kiSnice: Mrsavica, Poljana, Brdani 1 i
Brdani 2 su, medutim, sadrzavali sulfitoredukujuée
klostridije, bazen Dulié¢i E. coli (Tabela 2). Analizi-
rani hemijski parametri su uglavnom bili u dozvolje-
nim granicama, osim ne$to poviSene mutnoce u ba-
zenu MrSavica (1.27 °NTU) i povecanog sadrzaja
nitrita (0.312 mg/l) u bazenu Brdani 2.

Diskusija

Vecina stanovnika Banje Luke se vodom za pice
snabdijeva iz gradskog vodovoda. Voda sa izvora u
gradu 1 okolini koristi se rijetko, i to uglavnom je
koriste izletnici. Izvori vode na potezu Banja Luka—
Mrkonji¢ Grad: Stubo, Omar, Stri¢i¢i, Kadijino
vrelo i Carevo vrelo, koriste se za pi¢e stalno ili
samo u ljetnjem periodu. U izvoru Carevo vrelo
konstatovane su suflitoredukujuce klostridije 1
Escherichia coli (Tabela 1). Oba nalaza pored osta-
log, upucuju na fekalno zagadenje kojem su najvje-
rovatniji uzrok otpadne i kanalizacione vode iz sela
Bukvalek, koje se nalazi neposredno iznad izvora.
Patogene Salmonella vrste u analiziranim uzrocima
nisu konstatovane. Medutim, u podzemnim vodama
1 izvorima, fekalnu kontaminaciju, narocito u prolje-
¢e, nakon obilnih kisa, prate kontaminacija drugim
patogenim vrstama (Acrobacter i Campylobacter)
na koje se voda rutinskom kontrolom ne testira (6).
Fekalna kontaminacija u podzemnim vodama je ta-
kode u korelaciji sa prisustvom parazita kao $to su
Giardia lamblia 1 Cryptosporidium spp. (6). lako,
prisustvo sulfitoredukujuéih klostridija i E. coli, kao
i povecan ukupan broj heterotrofnih bakterija nije u
korelaciji sa prisustvom Aereomonas vrsta, one se ipak
mogu naéi u uslovima povoljnim za njihov rast (7).
Aeromonas vrste zive u svim vodama, sa visokim
brojem, naro€ito u ljetnjim mjesecima, pa je tako moguée
injihovo dospijevanje u izvorske vode (8).

Uzorci vode iz bazeni kiSnice su takode sadrza-
vali sulfitoredukujuce klostridije i E. coli (Tabela 2).
Kontaminacija vode u pokrivenim bazenima kisnice
je povrsinska i skoro redovna zbog slijevanja vode
sa krovova koji mogu uzrokovati ptice, insekti,
prasina i sl. (9). Nivo kontaminacije zavisi od sezo-
ne, odnosno temperature, kao i od koli¢ine kisnice.
Takvi pokriveni bazeni ¢iji su uzorci vode analizi-
rani u ovom radu su: bazen za kiSnicu MrSavica,
Brdani 1 i Brdani 2 i Duli¢i. Bazen za ki$nicu Polja-
na nalazi se u Sumi i otvoren je, pa je moguca konta-
minacija vjetrom, upadanjem lis¢a i insekata i sl
Analizirani uzorci su skupljani u proljece, i time su
nalazi sulfitoredukujuéih klostridija i E. coli znacaj-
niji, jer su temperature vode i vazduha bile relativno
niske (Tabela 2). U nasim uslovima, ki$nica se prije
upotrebe za pice, ne prec€iS¢ava, pa predstavlja opas-
nost za ljudsko zdravlje zbog moguce infekcije mi-
kroorganizmaima koji prate fekalnu kontaminaciju,
kao $to su Campylobacter spp., Cryptosporidium
spp. Giardia spp. (9).
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U uzorcima vode izvora Debeljaci, Ada i Obili-
¢evo povecana je koliCina Zeljeza, u odnosu na
limitiraju¢ih 0.3 mg/ml (Tabela 1). Povecana koncen-
tracija Zeljeza u izvoriSnim vodama povezuje se sa
geoloskom podlogom podrucja gdje se izvoriste nalazi,
kao i sa mogu¢om kontaminacijom sa smetljista i drugih
izvora (10). Sadrzaj Zeljeza u vodi mijenja boju (izvor
Debeljaci), miris i ukus vode, ali nema direktnog Stetnog
uticaja na ljudsko zdravlje (13). Povecane koncentracije
zeljeza mogu dovesti do rasta bakterija koje oksidiSu
Zeljezo iz fero (Fe*) u feri (Fe*) jon i taj problem moze
da se pojavi kada je koncentracija zeljeza iznad
dozvoljenih 0.3 mg/ml (11, 13). Takode, istrazivanja
pokazuju da u slucaju povecane koncentracije Zeljeza i
organskih izvora ugljika moze do¢i do povecanja broja
Eshcerichia coli 1 drugih bakterija koje koriste feri jon
(Fe*") kao akceptor elektrona u odsustvu kisonika (12). U
analiziranim uzorcima nije detektovana veca potroS$nja
kiseonika, §to je pokazatelj male koncentracije ili
odsustva organskih materija u vodi, tako da povecana
koncentracija zeljeza u ovim izvorima ne predstavlja
vecu opasnost za ljudsko zdravlje.

Uzorci vode iz bazena za ki$nicu Brdani 1 sadr-
zavali su vecu koncentraciju nitrita od maksimalno
dozvoljene (Tabela 2). Prema vaze¢em Pravilniku u
Republici Srpskoj maksimalno dozvoljena koncen-
tracija nitrita u vodi za pice je 0.03 mg/l, koja samo
u odredenim situacijama moZze da dostigne 0.1 mg/l.
Svjetska zdravstvena organizacija (WHO) u slucaje-
vima kratkotrajne izloZenosti dozvoljava do 3 mg/l
(11, 13). Bazen za kisnicu Brdani 1 akumulira vodu
sa krova Stale i nema slavinu, nego se voda grabi po-
sudom direktno iz bazena, $to su moguci izvori kon-
taminacije nitratima i nitritima.

Zakljuéci

Mikrobioloska i fizicko-hemijska analiza 15
izvora vode i 5 bazena kiSnice na podrucju Banje
Luke i okoline pokazala je da su uzorci vode izvora
Carevo vrelo higijenski neispravni zbog prisustva
suflitoredukujuéih klostridija 1 Escherichia coli.
Povecana koncentracija Zeljeza u izvorima Debelja-
ci, Ada i Obili¢evo ne moze se smatrati rizikom po
ljudsko zdravlje. Uzorci vode svih bazena kisnice su
bili kontaminirani suflitoredukuju¢im klostirijama i
Escherichia coli. U bazenu Brdani 1 povecana je i
koncentracija nitrita. Prisustvo ovih mikroorganiza-
ma moze biti pokazatelj kontaminacije patogenima i
parazitima i zbog toga upotreba akumulirane kiSnice
za pice nosi odredene rizike po zdravlje ljudi.

10.

11.
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Tabela 1. Rezultati fizicko-hemijske i mikrobioloske analize vode 15 izvora podrucja
Banje Luke i okoline

Parametar / uzorak 1 2 3 4 5 6 7 8 9 10 11 2 13 14 5 | Gv
Broj aerobnih
Ilmzl Oﬁh,jaﬂl <10 57 | <10 | <10 | <10 11 107 26 | <10 | <10 2 % <10 2 <10 100
(CFUyml’
Fekalne
koliformne 100

o +
bokteriie @ @ %] %] %] @ %] %] @ @ %] %] @ @ m
(Esherichia coli)
Proteus vrste %] %] %] %] @ @ @ @ @ @ @ @ @ @ @ 0
Samonella vrste %) %) %] %] %] %) %] %] %] %) %] %] %) %) %) 0
Sulfitoredukujuée

o + 1100
Kostidie %] %] %] %] %] %] %] %] %] %] %] %] %] @
Broj erobnih
sporobenih

. I 1 I 1 *
bakerija (CFU/mi %] >10 %] >10 %] @ %] %] >10 @ %] @ %] %] >10
b)
Ecmlm SIS 97 95 111 108 97 28 - - - - 71 83 90 78 102 *
Temperatura

185 B9 | 152 | 104 | 178 | 177 - - - - 173 191 188 | 45 | 145

vazduha °C *
Boja °CoPt 00 00 00 00 00 00 - - - - 00 00 00 00 00 5
Miris bez bez bez bz bez bez - - - - bz bez bez bez bz bez
Mutnoéa °NTU 00 50 00 00 00 00 - - - - 061 00 00 00 007 1
pH vrijednost 749 | 757 | 9% | 1B | 19 | 746 - - - - 72 781 72 7| 751 6885
leganiesiik 1570 | 230 | 2570 | 260 | 3610 | 540 - - - - 1020 | 20 | 2970 | 168 | 3140 *
(mg/l)
Ottt iliess 18 21 12 18 24 15 - - - - 34 72 09 09 25 8
g KMnOy/1)
Ie 20 Opm_lUlel' 416 | 21 | 3963 | 402 | 557 | 9141 - - - - 1684 | 617 | 330 | 208 | 3362 1000
vost puSem
Rastvoreni
kiseonik 871 | 9 | 1w | 70 | 73 | 6% - - - - 647 | 7% | 565 | 8 | R *
mg10,
Sulfati mg/l SO 104 124 118 148 186 | 1488 - - - - 185 105, 159 | 2t | 308 250
Amei 0 | 00 | o0 | o | o | a - - - - w | o0 | @ [ o | al
NH;
Kalcijum mg/l 603 | 1158 | 1044 | 1068 | 1354 | 1632 - - - - 7% | 182 | 82 | 08 | %8 20
Kalijum mg/l o2 | 08 | 03 | o3 | o | 587 - - - - 017 | o4 | 080 | 05 | 06 2
Magnezijum mg/l 00 0% | 192 00 4| 4686 - - - - 129 00 | 142 | 00 386 50
Natrijum mg/l 134 | 057 | o2 | 027 | oB | 504 - - - - 2| 40 | 4™ | 480 51 150
Nitrati mg/INO; 2 2 2 2 2 57 - - - - 2 2 137 2 67 50
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Nitriti mg/INO, 00 00 00 00 00 00 - 0019 00 00 00 00 3
Mangan mg/l 0005 0024 0026 002 0021 0023 - 0016 0005 0004 0001 0001 005
Gvozde mg/l 004 393 471 0401 009 012 - 0071 0051 0048 005 0051 03
Hioridi mg/l CI 60 8 | 6 | 40 | 100 | 200 - 80 80 | 20 | 120 | M
1010 1820 1710 10 2330 39%0 - 680 20 1980 12 2130 *

mg/

tak yem 560 910 860 870 1280 1980 - - 340 100 0 560 1010 *
mg/l
5 dHl 84 164 1504 1484 2068 3332 - 1314 16 148 84 187 *
Karbonatna

. 8 1568 1566 1456 196 464 - 168 32 1624 232 1736 *
tvrdo¢a °dH
Nekarbonatna

, 06 072 00 028 108 868 - - - *
tvrdoca®dH
1 - e 1708 316 16 3172 47 5368 - 549 854 2165 2135 K67 *
HCO;
Alkalitet 20 560 560 520 00 880 - 600 140 580 4 620 *
BPKs mgl (0} 132 014 008 155 060 0141 - - 04 108 177 058 11 *

+ - pozitivan nalaz, & - negativan nalaz, - nije radena analiza; Gv-grani¢na vrijednost, italik - WHO propisi

Tabela 2. Rezultati fizicko-hemijske i mikrobioloske analize vode iz bazena u okolini Banje Luke

Parametar / uzorak 16 17 18 19 20 Gv
Broj aerobnih mezofilnih bakterija (CFU)/ml" 96 20 <10 <10 300 100
Fekalne koliformne bakterije (Esherichia coli) %)} G} %) %) + 0/100 ml
Proteus vrste %] %) %) %) %) 0
Samonella vrste %] %] %) %) %) 0
Sulfitoredukujuce klostridije + + + + %) 1/100 ml
Broj erobnih sporobenih bakterija (CFU/ml™") %) %) %) %) %] *
Temperatura vode °C 6.2 7.2 6.6 72 9.0 *
Temperatura vazduha °C 18.0 14.5 18.8 17.9 16.8 *
Boja °CoPt 0.0 0.0 0.0 0.0 0.0 5
Miris bez bez bez bez bez bez
Mutnoc¢a °NTU 1.27 0.5 0.0 0.0 0.94 1

pH vrijednost 7.94 8.01 7.43 7.51 7.81 6.8-8.5
Isparni ostatak mg/L 36 45.0 49.0 40.0 27.0 *
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Utrosak KMnO4 mg/L KmnO4 4.7 43 4.7 4.3 4.7 8
Elektroprovodljivost pScm’ 111.3 85.1 97.6 69.9 47.9 100
Rastvoreni kiseonik (mg/L O,) 6.59 7.47 6.29 7.02 7.5 *
Sulfati mg/L SO.* 11.5 5.1 5.2 4.8 8.3 250
Amonijak mg/L NH; 0.0 0.0 0.0 0.0 0.0 0.1
Kalcijum mg/LCa 13.06 16.32 16.34 11.42 9.78 200
Kalijum mg/L K 438 0.45 0.82 0.40 0.40 12
Magnezijum mg/L Mg 0.0 0.0 1.92 1.92 0.0 50
Natrijum mg/L Na 4.30 4.69 4.80 4.80 4.65 150
Nitrati mg/L NOs 6.7 9.1 16 22 2.2 50
Nitriti mg/L NO, 0.012 0.0 0.312 | 0.012 0.0 3
Mangan mg/L Mn 0.001 0.005 0.002 | 0.004 0.002 0.05
Gvozde mg/L Fe 0.059 0.058 0.048 0.059 0.045 0.3
Hloridi mg/L CI 24.0 12.0 8.0 12.0 10.0 200
Zareni ostatak mg/L 24 29.0 31.0 27.0 16.0 *
Gubitak zarenjem mg/L 12.0 15.0 18.0 13.0 11.0 *
Ukupna tvrdo¢a °dH 1.82 228 2.49 2.02 1.36 *
Karbonatna tvrdo¢a °dH 7.28 5.04 3.92 5.04 2.8 *
Bikarbonati mg/L HCO; 67.1 61.0 67.1 67.1 48.8 *
Alkalitet 26.0 18.0 14.0 18.0 10.0 *
BPKs mg/L O, -4.4 -1.34 -1.2 -2.86 -1.52 *

+ — pozitivan nalaz; ¢ — negativan nalaz; * ili - — nije radena analiza; Gv — granicna vrijednost; italik — WHO propisi
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dUDK 791.86:340.66:619
B. Hemnh, /I. Mapunkosuh, B. Maram’

BOPBE KUBOTHUIbA - BETEPUHAPCKO-®OPEH3UYKHU ACIIEKT

Kparak caapikaj

Vako 6op6e HUBOTHEbA HPEICTaBIbajy KPUBHYHO JENO, IpeMa MHOTHM HCTPaKMBAalbHMa HHTEPECOBAE
3a 0Baj "crmopT" je y mopacTy. Y UCTPaXHOM ITOCTYIIKY YBEK j€ IMOKEJBHO J1a TOCTOjH M M3BENITaj BETepHHapa
0 M3BPIICHOM Mperyie/ly THX KHBOTHIbA. Y HAIIO] CpeIMHU (OPEH3NYKHU acleKT uMajy Oopbe maca, Koje cy u
Haj3aCTyIUbEHH]je, a TPAJUIIMOHAIHO Ce OJpXKaBajy U 6opbe rycana y Bojsomunu u 6opode 6ukoBa y BocHu.
Bopbe naca cy 3a0pemeHe y MHOTUM 3eMJbaMa, a HeKe 0] bHX 3a0paryjy M TPaHCIOPT faca HaMEHEeHHX 3a
00opOy mpeko muxoBHX Teputopuja. Y CpOuju cy 6opbe maca 3abpameHe KpHBHYHMM 3aKOHHKOM, Kao H
3akoHOM 0 J0OpPOOUTH KHBOTHIbA KOjH je y (a3u ycBajama. Kako tu 3akonu y 6ynyhnoctu mory na Oyay
€aMo CTPOXKHjH 3a YYHHHOLC TAKBOI' KPHUBHYHOT JIeNa, HCTPAXKHHU U CY/ICKH OpraHu cBe yeuihie Tpaxe nmomoh
0] BeTepUHapa y pacBeT/baBamby TAKBHX CilydajeBa. BpojHe cy yiore Koje BeTepuHapy MOTY Aa UMajy y
ciIy4ajeBUMa wieragHe 0opOe maca. Mama moBpene maca Hacrane y melycoOHoj 60pOu MMajy myHO CIind-
HOCTH Ca IOBpelaMa HaHEeTHM TYNHUM M OIITpUM opyheM, mocroje crnenuduyHe KapaKTEepUCTHKE paHa
HaHeTUX y 00pOu Koje 3axTeBajy netasbad onuc. OGaBe3e BeTepuHapa Cy M Ja OAPEIH MEAUIMHCKUA TPETMaH
3a noBpeljeHe )KUBOTHIbE, K0 U Jia JACTAaJbHO OIMILE ITOBPE/E U Jla U3BPILIH MOTpeOHA Y30pPKOBamba Ol CBEH-
TyalTHO YTHHYJINX XUBOTHE-a. OCHM HOBpena, 3a J0oKa3uBame ydentha y mieraiHuMm Oopbama, KoJ maca je
MOTpeOHO YTBPAWTH H IOCTOjalbe CTpeca yAPYXKEHOr ca 60pOoOM M TO y BHIY IOCTOjama JeXHApaLje,
noBeliaHor XxeMaTokpuTa 1 HUBoa kpeaTuH (ocpokunaze (CPK) y kpsu. Kox cyMmHBHX Maca MOXKEJbHO je
U3BPILUMTH ¥ TOKCHKOJIOIIKA UCIIUTHBAaba Ha IIPUCYCTBO CTEPOU/Ia, ANYPETHUKA U HEJICraIHUX HapKOTHKa Kao
IITO cy amM(peTaMiH WM KOKauH. BakHa yjora BeTepuHapa ce orjieia u y HoMohn UCTPaKHUM OpraHuMa y
BE3U ca WACHTU(UKALUjOM U YHOTPeOOM pa3InuUTe OIpeMe Koja ce KOPUCTH y O0pOH, Kao U 3aIlluICHhEeHUM
XHPYPUIKAM HHCTPYMEHTHMa W JeKoBHMa. CBeJoucHC BETEPUHApA HA CyLy y CBOJCTBY BEIITaKa OOHYHO
OTKJIama CBAaKy CYMIbY O II0CTOjarby OBOI KPHBHYHOT jela. Mako ox0paHa 4ecTo MOKYyIIaBa J1a yMamH Bpel-
HOCT IPHMKYIUbCHHUX JI0Ka3a, CBE0YCH-¢ BEeTepUHApa Ha CyJIy 3aje[HO ca OCTallMM JI0Ka3uMa (KapaKTepHCTHU-
YHE TOBpe/Ie Ha MCY, MOCTOjambe NprOdopa HaMeHEeHNX 00pOM), MOMaXKy Aa Ce M3rpajay jaCHa CIUKa CIIOPHOT
norahaja, Koja OTKJIama OMII0 KaKBY CyMEbY O yueliny y OBOj HE3aKOHHUTO] PaIibu.

V. Nesi¢, D. Marinkovi¢, V. Maga§1

ANIMAL FIGHTING - VETERINARY FORENSIC ASPECT

Animal fighting is violent crime that, according to many humans investigators, continue to grow in
popularity. In this situation, it is always advisable to have veterinary evaluation of a sampling of the animals.
Dogfighiting have the most important forensic aspect, but traditionally ganderfighting in Vojvodina and
bullfighting in Bosnia are also held. Dogfighting is illegal in many countries, and some of them prohibited
interstate transportation of dog for fighting purposes. In Serbia, dogfighting is prohibited by Veterinary Law,
and also by draft of a law about Animal Welfare. As these laws continue to be strengthened, humane and law
enforcement officials increasingly seek the assistance of veterinarians in responding to dogfighting.

' B.Heumh, . Mapunkosuh, B. Mararu, ®@akynter BetepuHapcke Meauiune beorpa.
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Veterinary professionals may play a variety of roles in responding to the needs of the victims of dogfighting
activity. Although animal injuries associated with dogfighting share many of characteristics of blunt and
sharp force trauma, the unique characteristics of dogfighting evidence deserve more detailed review. A
veterinarian is needed to provide treatment for injured animals and to assist in documenting injuries and
collecting and properly preserving any dead animals. Careful documentation of the atypical nature of the
dog's injuries will be reinforced by other documentation of physiological stresses associated with combat,
such as signs of dehydration, abnormal hematocrit, and elevated blood creatine phosphokinase (CPK) levels.
Toxicology and drug testing for steroids, diuretics, and illegal drugs such as amphetamine or cocaine should
be conducted on any dog suspected of being used for dogfighting. In addition to documenting injuries to
fighting dogs, veterinarians can play an important role in the prosecution of dogfighting cases by helping the
court to identify and interpret medical evidence seized at the scene, including supplies, surgical instruments,
and drugs. The standard of evidence in prosecuting a felony dogfighting case is usually "beyond a reasonable
doubt". Defendants often try to introduce such doubt by claiming that evidence seized was related to the
legitimate care of working dogs. Veterinary testimony on the use of this evidence in dogfighting, when
coupled with other evidence (injuries to the dog, presence of other dogfighting paraphernalia), helps to build
a comprehensive picture of the nature of the enterprise and may remove any doubt about the suspect's

involvement in illegal activity.

Bopbe xuBOTHIA KOje YOBEK OpraHu3yje Mpen-
CTaBJbajy HACHWIHA KPHUMHHAIHA Jeja Koja UMajy
U3Y3€THO KOMIUIEKCHY COLMOJIOLIKO-KYJITYPOJIO-
LIKY, HCHUXOJIOIIKY U €KOHOMCKY no3aauny. Mako je
3a BehMHYy HOpPMAaJHHX JbYJH JETYTAHTHO YaK H I10-
MHbambe 00pOH KMBOTHIbA OWIIO KOje BPCTE, OUUT-
JIEHO je J1a KOJ M3BECHOT Opoja JbyAH M3 Pa3iInuu-
THX pa3Jiora I0CTOj! HHTEPECOBambe 3a OBaj "'criopt".
Pazno3u oprann3oBama U ofp)kaBamba OOpOH KHUBO-
THA MOTY OMTH BeOMa pa3iM4uTH, aiuu je mMoryhe
HAIPaBUTH TOJIENy Ha TPaJWIMOHAIHE, paau 3abaBe
1 300T HOBIIA.

Tumosu 60pOH KUBOTHEGA C€ MOTY TOAETHUTH Ha
6op0Oe Koje ce opranusyjy u3Mel)y ucte BpcTe )KUBO-
THHba U Ha O6opOe Koje ce opranu3syjy usmely pasmu-
YUTHUX BPCTa KUBOTHHA. Y CBETY CE y OKBHpY OOp-
Ou ucTe BpCTE XHUBOTHI-a Hajuemhe OpraHH3yjy
6opOe maca u 6opOe meTyioBa, ajau ce y MOjeIUHUM
peruonnMa cera cpehy u 6opbe koma, 6opde kpa-
Ba, Oopbe OukoBa, 6opbe kammia, 6opbe OBHOBA U
0opOe japuesa.

On cBux 00pOH KUBOTHIA CBAKAKO CY Haj3acTy-
wheHuje 6opbe maca. OmurpaBajy ce Ha CBUM KO-
HTHHEHTHMa y pa3indutiM popmama. Ha mpocropy
CpOuje TpaguLIHOHAIHO CE OPraHu3yjy Ha MPOCTOpPY
KocoBa 1 Metoxuje, Mel)y MIUNTapCcKuM KHBJBEM,
Koju y 06opOy myliTajy IIApIUIAaHUHIE M Jpyre OB-
yapcke nce. Comyan tun 6op6u cpehe ce u y npy-
ruM 3emibama (Byrapcka, Typcka u momkaBkacke

IpKaBe) Koje UMajy BEIHKE OBYapCKe IIce, Kao IITO
Cy aHAJONHMjCKH OBuYapcku mac (kapabaiu, akoari),
Cpelmbe-a3ujCKi  OBYap, KaBKacKM OBYAap M CII.
Tlopen oBor "rpagumuonamHor" Tuma 60poH, y moc-
Jenmke BpeMe pa3BHoO ce u ypOaHu THIl 60pOu maca,
KOjU Cce He pasiukyje ox 6opOu y IpyruM japiasa-
Mma. Ilopen GopOu maca, y MOjeIUHUM PETHOHHMA
Bankana cpehy ce m Gopbe OumkxoBa (PemyOimka
Cpncka, 3mujame) u Oopbe rycanma (CpbOwuja,
Moxpun).

Bopbe OukoBa — Ha CIIMYaH HAYMH CE OPraHU3Y-
Jy Y HEKOJIMKO perioHa y CBeTy, a u3Mely ocranor u
y 3mujamy y Penyomumu Cpnckoj ("I'pmedxa xopu-
ma"). Mako ce u kox 60pbu OmkoBa u Oopbu Kpasa
PETKO JieniaBajy CMpTHH Ucxoxau, Moryha cy npoba-
Jlarba POrOBHMa U JIOMOBH HOT'Y.

Bopbe rycana ("I'ycanujaga") — opranusyjy ce y
Mokpuny y Cpbuju. Ha ceockum ynunama ce 10Bo-
Jie TYCaHHU y NpaTHH Mamer jata rycaka, 00M4HO Ha
MeCTHMa pasrpaHudemha TePUTOPHja, Iie ce Obope Ha
Taj HAYMH IUTO ce KJbyHOBUMa Mel)ycoOHO XBaTajy
3a repje.

Bopbe metioBa — y cBpXxy Oopbe meTioBa y cBe-
Ty €€ KOPHCTE CIELHjAIHO OJrajaHd IETIOBU paca
IIITaHCKU Oopal, WHAWjCKH Oopam, jeHKH Oopam u
cit. YecTo ce kopHucTe XUOPHUAN OBUX NTHULA U Y HHU-
XOBOj CeJEKILHjH MHCHCTHpa ce Ha (haBOpu3OBamy
arpecMBHHX jeAMHKHU. VIHaue KMBOTHHaMa HaMeHe-



BETEPUHAPCKMW XXYPHAIT PEMYBINKE CPICKE — Veterinary Journal of Republic of Srpska 131

HUM 3a 00pOy ce ceky MaMy3e Ha Horama (Koje meT-
JIOBH KOpHUCTE y Tpupoau y Mel)ycobuum Gopbama),
a Ha TaTpJbaK KOjU OCTaje TOKOM OOpOM Besdyjy UM
ce OLITPH METAIHU HOXUhK — rad)oBH, KOjuMa HaHO-
ce CMPTOHOCHE MOBpele NpOoTUBHUKY. Takole, »u-
BOTHIbAMa HaMEH-CHUM 3a 00pOy ce Kymupajy Kpe-
cTe, moadpaamany u "ymu' y Wby CMarmHBamka
pernoHa Koje OM IPOTUBHHK KJBYHOM MOTao Ja yX-
BaTH U OpHje UM ce Tepje y OKOJIMHU HOTY U Ha JOp-
30-mymbainnoj peruju. OBe )KUBOTHIE MMOJBPraBajy
Ce MHTCH3MBHOM TPCHHUHTY M (DapMaKOJIOIIKOM Tpe-
TMaHy XOpPMOHHMa (TECTOCTEPOH), CyINCTaHIama 3a
CTUMYJIaNMjy Koarynanuje kpBu (ButamuH K), cTu-
MYJAaTHBHHM MaTtepHjama (qururanuc, meramdera-
MuH, kodenH, npenapatu rpoxhanor miehepa), aH-
THOMOTHIMA, BHTAMHHHMA H CII.

Bopb6e xoma — kpBaBa mpezacTaBa Koja ce OJBHja
Ha OununuHuMa ¥ jyxxHuM nenosuma Kuue. bopoe
ce 0J]BHjajy Yy 3aTBOPEHHM, orpaljeHMM HpOCTOpHMa
y KOjH ce JIOBey ABa IacTyBa U 1a O ce U3a3Balld U
CTHMyJNHcaan Ha 00opOy IoBexe ce pacmacaHa KO-
6una. [TacTyBu ce ynapajy Horama, rpusy ce, IpoIH-
By U MelycoOHO 00apajy W He pEeTKO JIoMe HOre.
KpBaBu mup ce o6H4HO 3aBpiIaBa yOHjameM Iopa-
JKCHE jeAMHKE YHje MECO KOH3YMHpaAjy TJIeAaouu
"criekTakia'.

Bopbe xammiia — oxBHjajy ce y ABraHHUCTaHy W
CIIEHApHO je CJIMYaH MPETXOIHO OMHCaHOM 3a 6opbe
KOoma. 11 OBze je MOpaXeHH NPOTHBHUK HEPETKO
yOujeH.

BopbOe oBHOBa U japyeBa — OBE JKHBOTHIE CE
CTHMyJHIIy Ha 60pOy Tako Ja ce yaapajy poroBuMa
¥ TJlaBaMa MpHU 4eMy Moke JohM 10 030MIBbHHjUX
MOBpE/a, KA0 U CMPTHOT HCXOAA.

Bopbe kpaBa — opraHu3yjy ce y IIBajIapCKUM
Anmnuma, rie ce moceGHO rajeHa paca Kpasa JOBOAU
Ha TIPUIIPEMJBEH TEPEH Ha KoMe ce MeljycoOHo Gope.

Kana je peu o Gopbama >XMBOTHEbA PA3NUUUTHX
BpcTa y cBeTy ce cpehy GopOe maca U TUBJBUX CBH-
®a, bopOe maca u MenBena, kao U OopbOe maca U By-
KOBa.

bopbe naca u AMBJBMX CBHIbA C€ OPraHU3yjy y
CAJl-y the ce y 3aTBOpeHOM, orpaljeHOM MPOCTOpy
mymrajy asa rnca (Hajuemhe nur-Oyn Tepujepa) xa
ce Oope ca 1uBJLOM CBHE-OM. bopOe maca u mezBe-
Jia, Kao U raca 1 ByKOBa ce opranu3yjy y Asuju, Haj-
yemhe y NMOAKAaBKAaCKMM JpXKaBama, IJie ce Ha MeJ-

BeJa WIX ByKa, KOjU Cy Hajuemnhe Be3aHH jJa HE Ou
no0ery, MyITajy JBa WM BUILE Haca.

ITo ce Tuye 3akoHCKe perynaruse, y Cpouju je
npeMa 3aKOHy O BETEPUHAPCTBY 3a0pameHO OpraHu-
30BaTH, (uHaHCHpaTH win Outn nomahuH OGopbe
u3Mely KMBOTHHbA MCTE WIM DPa3IMYMTHX BPCTa,
IpH YeMy je 3a yYHHHUOIE TOT IpeKpIlaja npeasube-
Ha HOBYaHa Ka3Ha y wu3Hocy ogn 100.000 pno
1,000.000 munapa. C mpyre crpaHe, IpeMa HaIpTy
3akoHa 0 100POOUTH JKUBOTHEA, KA0 KPUBUYHO JI€-
JI0, 3a Koje je mpenBuljleHa HOBYAaHA Ka3HA WM 3aT-
BOp 0 IIECT MECEIH, CMaTpa ce OpPraHW30Bambe U
onpxaBame 00pOM m3Mely KuBOTHEA WM H3Mehy
JKUBOTHA W JbYAH, KaO W PENpoAyKuHuja, oOyda-
Balkbe¢ M BpIICHE IIPOMETa JKUBOTHHA 3a Oopoy.
HctuM HanpToM 3aKOoHA, Kao MPEKpIaj, 3a KOjU je
npensuheHa HoBuana kasHa ox 100.000 no
1,000.000 munapa, cMaTpa ce opraHu3oBame kiahe-
ma Wi kinaheme y 6opbama nzmel)y KMBOTHHA, K0
1 JKUBOTHIbA W JbYJM U CTaB/balbC Ha PACIOJIararme
o0jekara, 3eMJBHIITA WIM MaTepPHjaTHUX CpelcTaBa
Tpehem nuiy pagu Gopbe m3mel)y >kuBOTHIA WK
u3Mely *KuBOTHRA U Jbyu. Kako Tv 3akoHHu y Oyny-
hroctu mMory na Oymy camMo CTPOXKHjH 3a YIHHHOLE
TaKBUX KPUMUHAIHMX Jieia, HCTPAKHHU U CYICKH Op-
raHu cBe yemihe Tpaxe nomoh oz BeTepHHapa y pa-
CBETJbaBarby TAKBHX CITydajeBa.

VY 3emspama y KojuMa IocToje 1oOpo OopraHuso-
BaHa yJpy)Kema 3a 3aIITHTY )KUBOTHIHA, KOja UMajy
M3BECHA 3aKOHCKa OBamherma 1 MOAPIIKY HOIULIHTje
y KOH(HCKOBaWmYy IMaca KOju ce KOpHUCTe 3a 60opOy,
NIPWINKOM KOH(HCKOBama Oap jemaH BeTepHHap
Mopa na Oyze mpucyTaH. tberoBo 3agyxeme je na
HPYXH MEIULMHCKY IOMOh noBpeheHuM >KMBOTH-
BaMa, 71a OIHIIEe ¥ JOKYMEHTYje CBe IOBpele U Ja
oMoryhu MpUKyIJbambe U aIeKBATHO YyBame JeleBa
YTHHYJIHX Haca. Y cillydajeBUMa Kajla ce paju O Be-
JMKOM OpOjy >KMBOTHIbA, BETEPUHAD BPIIX OCHOBHU
3JIPABCTBEHU MpEriiea U TPHjaxy, a MOHeKa] Mopa
Jia U3BPILIH U eyTaHa3Hjy TEIIKO MoBpeleHux naca.

Ipy:kame MeAMIHHCKe MOoMoOhH cuMa
KOjHU ce KopucTe 3a 0opoy

Berepunapu ce mMory Hahu y mo3unuju aa npy-
Kajy METULIUHCKY NOMoh IchMa KojHu Cy Y4eCHHUIH
60op6u. OBHU TICH MOTY Jia TIOTHYY U3 yApYXKeHa 3a
3aIUTUTY KMBOTHIbA KOja Cy MX OJy3eJa Of BIIaCHH-
Ka WIM MX BJIACHHLM CaMH JIOBOJE KOJ BETEpHHApA.
Tokom TpeTmaHa maca KOju Cy MOTEHLHUjaJIHH ydec-
HUIU 00pOHU, BeTepuHapH Ou Tpebasio 1a MoBeay Ha-
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POYNTY MaXiy Ha MOTIYHY AOKYMEHTALHjy O CBUM
HOBpeaaMa, Kao M O aJJleKBaTHOM M CHUT'yPHOM CMelll-
Tajy oBHX maca. [Icu koju ce kopucte 3a 60pOy Mory
OWUTH M3y3€THO arpecCUBHU IpeMa APYT'UM >KHBOTHU-
BaMa, YaKk W Kaja cy 030mibHO moBpehenn. 360r
0BOra OM MX TOKOM TPaHCIOPTa MIIM NIEPUOAA OIIO-
paBka Tpebajo OpKaTh y YBPCTHM, OCHUTYPaHHM
OOKCeBUMA M YBPCTUM Iperpajziama, Tako Ja He MOTy
Ja 10hy y KOHTaKT ca JPYr'HM JKHBOTHI-aMma. Tako-
he, y oBom cmerutajy, kang rox je To moryhe, Tpe-
6ait0 61 oHeMoryhuTH BU3yeITHH KOHTAKT ca APYTUM
ncuma. Ilcn koju ce kopucte 3a 6opbe MOry mmaru
YHTaB HU3 TpayMa Kao IITO Cy: TyOHTaK KpBH, y0o-
JHE paHe, Jexuapanuja, HHQEKnuje, CMPCKOTHHE U
cioMibeHe KocTu. [lce Tpeba naXkJbuBO HperienaTy,
moBpene 3abenexutn u (ororpaducaru. Yjemne
paHe Mory ce KiIacu(pHUKOBaTH U ONHCATH Kao "CBe-
xe" (Ha mpuMep OTBOpPEHE paHe Koje KpBape), "CKo-
pamme" (Ha NpUMEp HOBO, PYXKHUYACTO OXKHIBHO
TKHBO) Wi "3anedeHe" (Ha mpuUMep cTapu, Omexu
OKHJBLIH).

VYV Tymauemy moBpema W CTama KO MHT-OYI
Tepujepa, Kao maca Koju ce Hajuenrhe Kopucre 3a
60pOy, Tpeba nmatu y Buay u oapeheHa MeIuIuH-
CKa cTama Ha Koja Cy OBH IICH NPEIHCIOHUPAHHjU
o] IpYyrux paca, a HUCY y AUPEKTHO] Be3M ca
6opbOama. Haume, oBH IicH Cy W3y3€THO NPUjEeMUNBH
3a MH(EKLHjy ca MapBOBHPYCOM M Y BEJIHKOM IIPO-
LEHTy cy CyOKIMHUYKHA HOCHOLM Tapas3uta Babesia
gibsoni. Takole, npenucnoHupanu cy ka 000JbeBa-
BY O]l LIyre U3a3BaHe napasuroM Demodex sp., nep-
MatouTo3e, aKpaj JHK rPaHyjIoMa, aKyTHOT BIIaX-
HOT JIepMaTUTHCA, Kalyca HM3a3BaHMX IPUTHCKOM,
naxHe TpyzaHohe, Npckama Npeame YKPIITCHE Be3e
Y TUCILIa3Hje KyKOBa.

Hnentndukanmja cyMmHBHX OBpeaa

BrnacHumm nmaca koju ce xopucte 3a 60pOy yecto
BeTEpUHApUMa TIPYKajy pa3iHdyuTa o0jallmbera no-
Bpena cBojux mnaca. Hajuerthe ce moBpeze o0Ojamima-
Bajy kao pesynraTt MehycoGHe 6opbe 1Ba mca ucror
BJIACHUKA KOjH HACTajy ycien 6opOe 3a JOMUHAI]Y
WM Teputopujy, 6opbe ycien melycobHor Hemos-
HaBama JiBa nca u 6opbe 3a xenky. [lopex oBora,
YeCTO Ce HaBOAM Jia Cy Ce IICH MCEeKJIH Ha 0OIJbH-
KaBy JKHIy, TPHE O PyXe WIN J]a Cy Ce HMCEKIN
HPHIMKOM JIOMa M HPOJIaCKa KPO3 CTaKJIeHa BpaTa.
Berepunapu 6u TpebGano TOKOM y3UMama aHaMHe3e
MaXJEUBO Jia 3a0elie)ke H3jaBe BIIACHHKA, jep OHE
MOTY MOCITY>KUTH Kao JOKa3HU MaTepHjaji, HoceOHO

IITO OBE HM3jaBe MOTY OWTH y KOJHM3HjH Ca UUHbE-
HUYHUM cTameM. MelyTuM, naTe u3jaBe BIACHHIH
MOTy Ja Memajy M Ja ce Ha Taj Ha4MH OTKPHjy
peneBaHTHE 4YMIbEHHIIE OWTHE 3a OTKpPHBAIbE I1aca
KOjH ce KopHcTe 3a 60p0y.

[Mocroje yoOuuajeHa MecTa U KapaKTEpUCTHYAH
U3IJIe]] MOBpea KOje ce MOTY YOUHTH KO [aca KOju
ce xopucre 3a 6opOy. Kox yobnuajenux, maTpOCIIE-
IUjcKUX OOpOHM maca Koje Cy YIVIABHOM PHTYaTHOT
KapakTepa yjeIuHe Cy yIJIaBHOM CKOHLICHTPHUCAHE Yy
npezeny paMeHor 3riao0a u rpebeHa, anu cy usyse-
THO peTKe IyOOKe IMOBpelle HAHECEHE OumballuMa
poTHBHUKA. TOKOM OBHX OOpOH peTKe Cy MoBpene
abjoMeHa n uHrBHHaNIHE peruje. Hacympor oBome,
0opOcHU Mcu TOKOM OopOe YecTo HaAHOCE MHOTOC-
TpyKe MOBpele JUIa M eKCTpeMuTeTa. Y mpeneiy
nuna Hajyenthe ce MOTy KOHCTaTOBAaTH YjeIHE paHe
ycaHa u oOpasza. bopOenum mcu HacraBibajy ja
Harasajy Ica Koju IoKa3yje 3HaKOBe ITOTUYNHaBamba,
TaKo J1a My 4ecTO HaHOCE MOBpe/e abloMeHa U HHT-
BUHANHE peruje. YecTo ce KoJ maca KOju ce KOpucTe
3a 60pOy MOry yOUYHMTH OXHJBLIM Ha E€KCTpEMHUTE-
THMa O]l TIOBpEAa KOje HacTajy TOKoM Oopbe kaaa
jemaH mac yXBaTH YBPCTO JMCTalHHU IO CKCTPEMHU-
TeTa NPOTUBHHUKA M TIOKYIIaBa Ja By4ye Ka ceOH, MITO
HAHOCH INPCTEHACTE MOBpEIE U MOBpEAe y THUIlY
"nzyBama" ekcrpemureta (degloving). C 063upom Ha
YHILCHUIYY Ja OBH IICH y4YeCTBYjy y IyHO 6opOu Ha
BUMa ce yodaBa Behm Opoj moBpema Koje cy y
paznuuuTHM (azama 3alesbuBamba. JJOKyMEHTOBabE
OBHX IOBpE/a Y pasinyuTiM (azama 3apacrarmba Mo-
ke OUTH O] BEIMKOI 3Hayaja 3a JOKa3uBame Ja Ju
je mac Ouo ydecHHK jemHe OopbOe (akIHICHTAIHE)
WM je ydecTBoBao y OpojHum GopGama. Taxobe,
OBHM IICHMa Y4€CTO aMaTepH KYIHpajy yUId U pero-
BE U [IPH TOM OCTaBJbajy KapaKTEPUCTHYHE OXHIbKE
oBux peruja. OBe, Kao U JIpyre MOBpeae U OXKUIbKE
Tpebano 6u Qororpaducaru uzganeka Tako ga ce
youaBa HUXOBA JIOKAIW3alMja HA Tely, Kao U u30-
JM3a y HUJbY KOHCTaTOBama U JOKYMCHTOBAba TUIIA
moBpene u (asze 3apacrama. BerepuHapm Tpebda
HaXJBUBO JIa JIOKYMEHTY]y aTHIIMYHE IOBpEAE KOI
maca, Kao M TMOCTOjale CTpeca KOjU je y Be3u ca
6opbama ¥ TO y BHIY MOCTOjara 3HAKOBA JEXHUAPa-
uuje, abHOPMAaTHOT XeMaTOKpHUTa W moBehaHor HU-
Boa kpeatuH ¢ocdokunaze (CPK) y kpsu. Koz
CYMIbHBHX I1aCa MOXEJbHO j& M3BPIIUTH M TOKCHKO-
JIOLIKAa HCIUTHBaka Ha MPUCYCTBO CTEPOMAA, IH-
ypeTHKa, aHaJIreTHKa M HeJEralHuX JIeKOBa, Kao
IITO Cy aM(eTaMUH MM KOKauH.
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CrnenmjajaHu TeCTOBU

3a OTKpHBambe ynoTpede aHaOOIMYKHX CTEPOHaa
BPIIM Ce TecTHpame Mokpahe, IpH 4eMy ce OpajHU
CTEpOHAN MOTY AETeKTOBaTH y Mokpahu 2 no 14
JaHa 10 YHOLIewy, WHjeknuoHn a0 30 maHa, a
HaHOpoJoH 8 1o 12 Henmesma mo yHouewy. Ocum
Mokpahe, 3a yTBphuBame ynorpebe aHaOOIMYKUX
CTEepOoHa M CIMYHHX JIEKOBa Moryhe je TecTHparH
JUTIAaKy W CEPyM.

IIpujaBbuBame Maca 3a Koje ce CyMmba
Ja ydecTBYjy y OopOama

VY CAJl-y u BehuHH €BpOINCKUX 3eMajba BETEPHU-
HapH Cy 3aKOHCKM O0aBe3HHM 1a NpHjaBe CBAKYy
CyMBy Ha Toctojame Oopbu maca. Kox Hac TO
TPEeHYTHO HHUje cilydaj, Maga Oum  Tpebaiuo
pasMHLIBATA M O IIPaBHOM pEryJikcamy OBOT
npobsiema. CBakako Jia je OBO Yy BEIIMKOj MepH U
CTBap €TUKE U MOPATHOT KOJIEKCa BEeTepHHApa.

Pa3smaTtpame 10Kka3a Ha cyay

OcHM JT0KyMEHTOBarba MOBpe/a KO/l 1maca, BeTe-
PHUHAPU MOTY JIa OTUTPajy 3HAYajHy yJOTY Y IoMohn
HCTPaXHUM U CyJCKUM OpraHuMa Be3aHO 3a HCH-
TUQUKALHK]y U ynoTpeOy pasiuuuTe ompeme, Kao u
3aIICHEHUX XUPYPLIKHX MHCTPYMEHATa U JICKOBa.
CBeoueme BeTeprHapa Ha CyJy y CBOjCTBY BeILTa-
Ka 00OMYHO OTKJIaa CBaKy CYMIbY O [IOCTOjamby OBOT
HE3aKOHHUTOr jena. IIpu ToMe, MHOTre CyICTaHIE
Koje ce y ucTpasu Mory Hahu cy JieraiHe W yo-
OuvajeHe 3a OArajuBa4yHMUIIE raca (HIP. BUTAMUHHU,
TONMKAJIIHYU Mperapary MomyT MacTd U KpeMma, aHTH-
OMOTHLIM M AHTHUIAPA3UTHIM). JPyrH MeIUIMHCKU
Marepujaj Takolje Moxe OUTH JierasaH, alnu HeyoOu-
yajeH 3a Kopuiheme 0J CTpaHe MEANIMHCKUX JIaH-
Ka (HIp. MHTPaBEHCKH pacTBOpH PuHrep nakrara
WM APYTHUX ENEKTPOJINTA, XMPYPLIKU KOHIH, CUCTE-

MU 32 HHQY3HUjy, KHTOBH 33 TECTUPAKE HUBOA XEMO-
rinoduHa, Qopuerncu, cKannenu U XUpyplIKe Maka-
3¢). 3a0pameH MEAUITMHCKA MaTepUjall U JICKOBH CY:
amderamuHy (3a CTUMYJIANKjy yMOPHUX Maca), JAeK-
cameTa30H (TMIOTEHTHH aHTUMH()IAMATOPHU CTEPOHL
KOjU Ce KOPHCTH 32 PEAyKOBabe OTOKA, Y aHTHIIOK
Tepanuju M y LMY CMamMBamba OOJHOCTH), aHa-
GonuuHKM crepouad (3a CTHMYJIHCame CTBapama
mumuhHe Mace M y By I0jadaBama arpecuje),
QHAJITCTULH, TIPEHU3O0JIOH, aJPCHAIMH, UTL.

Onbpana 4ecTo MOKyIaBa J1a OCIOPH BPEIHOCT
1 3Hauaj JoKa3a TBpjaehH a ce OHH PYTHHCKU KOPH-
CT€ Y CBaKOJHEBHOj JO3BOJHEHO] HE3W PATHUX Maca.
CBenoueme BeTEpHHApa Yy JOKa3HBakby IOCTOjarba
60pOu maca, 3ajeIHO ca IPYyTruM JToKa3uMa (KapakTe-
PHUCTHYHE MOBpEJe Ha MCy, MOCTOjambe Npubopa Ha-
MemeHOr Oopbama) moMaxy Ja ce M3rpagd jacHa
ciyKa cropHor goralaja, Koja OTKiIamba OHII0 KakBy
CyMBby 0 yuemhy y 0BOj HE3aKOHHUTO] PaiibH.
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UTICAJ GONADORELINA I VREMENA UMJETNOG OSJEMENJIVANJA NA
REZULTATE KONCEPCIJE KRAVA

Kratak sadrzaj

Ovarijalna cikli¢nost se kontrolise kompleksnom interakcijom hormona koji lu¢e hipotalamus — prednji
rezanj hipofize, ovariji i uterus. Pod uticajem vanjskih faktora, hipotalamus proizvodi rilizing faktore koji
dosezu prednji rezanj hipofize, preko portalnih krvnih sudova hipofize. U prednjem reznju hipofize ovi
rilizing faktori izazivaju proizvodnju i sekreciju specifiénih hormona. Hipotalamus proizvodi nekoliko
razli¢itih rilizing hormona. Za kontrolu ciklinosti ovarija otkriven je samo jedan rilizing hormon,
Gonadotrophin Releasing Hormone (GnRH), alternativno nazvan Luteinising Hormone Releasing Hormone
(LHRH).

U veterinarskoj terenskoj praksi aplicirali smo gonadorelin (sintetski analog GnRH) i istrazivali uticaj na
koncepciju krava. U naSem istrazivanju koriStene su krave koje su dovedene na osjemenjivanje prvi puta, u
najvecem broju sluc¢ajeva, 50-80 dana poslije teljenja i one koje su povadale drugi i treci put.

Krave su prilikom pregleda grupisane prema vremenu dovodenja na osjemenjivanje. Na osnovu
anamnesti¢kih podataka i ginekoloskog pregleda, krave su u odnosu na pojavu estrusa svrstane u 3 (tri) grupe
ito:

1. Krave dovedene na osjemenjivanje u vremenskom periodu 68 sati nakon pojave estrusa,
2. Krave osjemenjene 9—12 sati nakon pojave estrusa i
3. Krave osjemenjene preko 12 sati nakon primjec¢enih znakova estrusa.

U roku od 5 (pet) minuta nakon umjetnog osjemenjivanja apliciran je Fertagyl (“Intervet”) ili fizioloska
otopina (0,98%), placebo. Fertagyl je vodena otopina koja sadrzi 0,1 u mililitru gonadorelina (GnRH).
Hemijska struktura aktivne supstance je ista kao onog koji se prirodno nalazi. Aplikaciju Fertagyla vrsili smo
prema uputstvima proizvodaca (“Intervet”) i u svim slucajevima njegove aplikacije ona je iznosila 2,5 ml
(250 mikrograma).

U odnosu na vrijeme osjemenjivanja nisu uocene znacajne razlike kod netretiranih krava koje su primile
fiziolo§ku otopinu u vrijeme osjemenjivanja. Znacajno najbolji rezultati koncepcije su dobiveni u grupama
krava koje su osjemenjene 68 sati nakon pojave estrusa i istovremeno im apliciran Fertagyl (skoro 17% vise
u odnosu na kontrolne). U vremenu 9-12 sati nakon pojave estrusa i apliciranja Fertagyla nisu uocene
znacajne razlike. Ukupni rezultati, koncepcije bez razlike na vrijeme osjemenjivanja, zbirno su znacajno bolji
(14%) kod krava tretiranih Fertagylom.

Kljucne rije¢i: krave, Fertagyl, umjetno osjemenjivanje

' mr.sc. Mla¢o Nadzida, dr. Katica Amela, prof.dr Katica Velija, prof. dr. Varatanovi¢ Nazif, mr.sc. Muteveli¢ Tarik,

DVM Hamzi¢ Edin, DVM Cengi¢ Benjamin, Veterinarski fakultet Univerziteta u Sarajevu
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Summary

Menstrual cycle is controlled by complex interaction of hormones produced in hypothalamus — forefront
pituitary gland, ovaries, and uterus. Hypothalamus produces releasing factors as result of environmental
influences. Releasing factors are transported by blood into the forefront pituitary gland so they induce
production and secretion of specific hormones in hypothalamus. Hypothalamus produces several different
releasing hormones. Gonadotrophin Releasing Hormone (GnRH), also known as Luteinising Hormone
Releasing Hormone (LHRH), is the only releasing hormone for menstrual cycle control. The main goal of
experiment was to observe influence of gonadorelin on the cows’ conception. Experiment was conducted on
the cows which, in most cases, were inseminated for the first time, and on others which already had two or
three partum. Insemination was conducted 50-80 days after calving. Cows were selected in order of
insemination period. As result of anamnesis and gynecological data and appearance of estrous, cows were
divided in three groups:

1. Inseminated cows 6-8 hours after clinical appearance of estrous;
Inseminated cows 12 hours after clinical appearance of estrous;
3. Inseminated cows more than 12 hours after clinical appearance of estrous.

Five minutes after insemination it was applied Fertagyl (“Intervet”) to examined group, and physiological
solution (0.98%) to controled group, placebo. Fertagyl is a solution which contains 0.1 mg/ml gonadorelin
(GnRH). Gonadorelin chemical structure is just like one from nature origin. Fertagyl application was
conducted by manual instruction (“Intervet”), and application doze was 2.5 ml (0.25 mg/ml). In the control
group there was no significant difference in conception. The best conception was obtained in the first group
of cows (17% greater than control group conception). In the second group there were no significant changes
in cows’ conception. In summary, results of conception, no matter of insemination period, were better (14%
greater than control group).

Key words: cows, Fertagyl, artificial, insemination

Istrazivanja aplikacije gonadorelina i vremena um-
jetnog osjemenjivanja na rezultate koncepcije krava vrse-
na su u uslovima veterinarske terenske prakse.

Nizak stepen koncepcije kod mlijecnih krava dovodi
do veoma znacajnih ekonomskih gubitaka u mljekarstvu,
uslijed smanjene uspjesnosti reprodukcije. Premda mnogi
i raznovrsni faktori doprinose slabom stepenu koncepcije
nakon umjetnog osjemenjivanja, ukljucujuéi nepravilno
rukovanje sjemenom, loSa tehnika umjetnog osjemenyji-
vanja, pogreSna dijagnoza estrusa, nepravilno odrediva-
nje vremena osjemenjivanja, ipak niti jedan problem nije
istaknut za proizvodace kao Sto je kada krave nastavijaju
sa povadanjem i ne ostaju gravidne i nakon nekoliko
osjemenjivanja.

Prema najranijim istrazivanjima, najve¢i stepen
koncepcije moze se ocekivati kada se osjemenjiva-
nja obave 624 sata prije ovulacije.

Iz tih istrazivanja proizasle su preporuke u formi
prije podne—poslije podne. To u praksi znaci da kra-
ve koje ispoljavaju znakove estrusa prije podne tre-
ba osjemeniti poslije podne, a krave koje znakove es-
trusa ispoljavaju poslije podne, treba osjemeniti sli-
Jjedeceg dana ujutro.

Ovarijalna cikli¢nost se kontrolise kompleksnom
interakcijom hormona koji luéi hipotalamus—
hipofiza—ovariji i uterus. Hipotalamus (Hypotala-
mus) je nervno tkivo oko dna tre¢e mozdane komore
(Supljine) sa neuroglandularnim celijama koje su
grupisane u vece ili manje skupine (Nucleuse). U
nukleusima su tijela (Some) ovih ¢elija u vidu bipo-
larnih i multipolarnih perikariona sa sposobnos¢u
stvaranja neurosekreta.
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Slika 1: Hipofiza krave, hematoksilin eozin ob. 10 x 0.25

Hipotalamus

Adenchipofiza
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Shematski prikaz grade hipofize krave

Oko soma su kapilari sinusoidnog tipa tako da
¢elija stvoreni proizvod ubacuje u cirkulaciju, a mo-
ze ga aksonima prenijeti — transportovati i do udalje-
nijih podrudja. Hipofiza (Hypophysis cerebri, Glan-
dula pituitaria) lezi u kostanom udubljenju sfenoida-
Ine kosti (Sella turcica), a sa hipotalamusom je spo-
jena hipofiznom drskom (Infundibulum). Na taj na-
¢in hipofiza je nervno i vaskularno povezana sa
mozgom. Ima specijalni krvni optok nazvan portalni,
jer li¢i krvnom optoku — krvotoku jetre.

Stvoreni proizvodi — sekreti neuroglandularnih
¢elija poznati su kao oslobadajuci faktori sa stimuli-
raju¢im ili inhibirajué¢im efektom na ¢elije distalnog
reznja hipofize, koji putem povratne sprege regulisu
rad drugih endokrinih zlijezda.

Pod uticajem vanjskih faktora, hipotalamus
proizvodi rilizing faktore koji dospijevaju u prednji
rezanj hipofize, preko portalnih krvnih sudova
hipofize. U prednjem reznju hipofize ovi rilizing
faktori izazivaju proizvodnju i sekreciju odredenih,
specifiénih hormona. Hipotalamus proizvodi nekoli-
ko specifi¢nih, razli¢itih rilizing hormona. Za kont-
rolu ciklicnosti ovarija otkriven je samo jedan rili-
zing hormon, Gonadotrophin Releasing Hormone
(GnRH), alternativno nazvan Luteinizing Hormone
Releasing Hormone (LHRH).

U veterinarskoj terenskoj praksi aplicirali smo
gonadorelin (sintetski analog GnRH) i istrazivali
uticaj na koncepciju krava.

Iz prikazanih tabela uocava se:

U naSem istrazivanju koriStene su krave koje su
dovedene na osjemenjivanje prvi puta, u najvecem
broju slucajeva, 50 do 80 dana post partum i one
koje su povadale drugi i tre¢i put.

Krave su prilikom pregleda grupisane prema
vremenu dovodenja na osjemenjivanje nakon pojave
znakova estrusa. Na osnovu podrobnih anamnesti-
¢kih podataka i detaljnog ginekoloskog pregleda
(rektalnog 1 vaginalnog), krave su u odnosu na
pojavu estrusa svrstavane u tri grupe i to:

1. krave dovedene na osjemenjivanje u vremen-
skom periodu 6-8 sati nakon pojave estrusa,

2. krave osjemenjene 9-12 sati nakon pojave es-
trusa i

3. krave osjemenjene preko 12 sati nakon pri-
mjeéenih prvih znakova estrusa.

Odmah nakon uzimanja anamnestickih podataka
od vlasnika o vremenu pojave estrusa, kao i izvrSe-
nog ginekoloskog pregleda krava, apliciran je Fe-
rtagyl (“Intervet”) ili fizioloska otopina (0,98%),
placebo.

Fertagyl je vodena otopina koja sadrzi 0,1 u
mililitru gonadorelina (GnRH). Hemijska struktura
aktivne supstance je ista kao onog koji se prirodno
nalazi. Aplikaciju Fertagyla vrSili smo prema
uputstvima proizvodaca (“Intervet”) i u svim
slu¢ajevima njegove aplikacije ona je iznosila 2,5 ml
(250 mikrograma).

Tabela broj 1: Predstavlja ukupne rezultate koncepcije u kontrolnih krava, kao i krava tretiranih sa
gonadorelinom (Fertagyl), osjemenjenih prvi puta post partum.

Aplikacije kod U.O. Ukupno
Vrijeme Placebo Gonadorelin Br.
U.0. n broj % n L % n L %
g br. gravidnih gravidnih
gravidnih
6-8 sati 31 18 58,06 | 32 22 68,75 63 40 63,49
9—12 sati 34 22 64,70 | 36 24 66,66 70 46 65,71
> 12 sati 30 20 66,66 | 31 20 64,51 61 40 65,57
Ukupno 95 60 63,15 | 99 66 66,66 | 194 126 64,94
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Zapaza se, u odnosu na vrijeme osjemenjivanja
kod kontrolnih krava rezultati koncepcije su dosta
ujednaceni, sa prosje¢nom koncepcijom od 63%.

Medutim, u grupama krava koje su tretirane sa
Fertagylom najveci procenat koncepcije utvrden je u

grupi krava koje su dovedene na osjemenjivanje 6—8
sati nakon pojave znakova estrusa, §to iznosi oko
10% vise u odnosu na kontrolu. Takoder, vidi se da
je manji broj krava koncipiralo u grupi krava tretira-
nih sa Fertagylom koje su osjemenjene vise od 12
sati nakon pojave estrusa.

Tabela broj 2: Predstavlja zbirne rezultate koncepcije netretiranih i tretiranih krava sa Fertagylom, za sve
krave koje su povadale.

Aplikacije kod U.O.

Vrijeme .
U.O. Placebo broj o
gravidnih
6-8 sati 51 30 58,82 49
9—12 sati 51 29 58,82 59
> 12 sati 51 31 60,78 51
Ukupno 153 90 58,82 159

U odnosu na vrijeme osjemenjivanja nisu uocene
znacajne razlike u netretiranih krava koje su primile
fiziolosku otopinu u vrijeme osjemenjivanja.

Znacajno najbolji rezultati koncepcije su dobive-
ni u grupama krava koje su osjemenjene 68 sati na-
kon pojave estrusa i istovremeno im apliciran Ferta-
gyl (skoro 17% vise u odnosu na kontrole). U perio-
du 9-12 sati nakon pojave estrusa i apliciranja Fer-
tagyla nisu uocene znacajnosti razlika. Ukupni rezul-
tati koncepcije, bez razlike na vrijeme osjemenjiva-
nja, zbirno su znacajno bolji (14%) u krava tretira-
nih sa Fertagylom.

Na uspjeh osjemenjivanja uti¢u mnogi i raznovr-
sni faktori. Od onih vanjskih, sigurno su najvazniji
ishrana, zoohigijenski uslovi, nadin drzanja zivotinja
(stajski, pasni). Zatim, klimatski faktori, kao $to je
temperatura, duzina dana, takoder, znatno uti¢e na
plodnost. Nacin iskoriStavanja zivotinja, mlijecnost
igraju vaznu ulogu. Od znacaja su i genetski faktori
koji u posljednje vrijeme sve vise istiCu potrebu se-
lekcije prema plodnosti da bi se konsolidovalo
plodno i proizvodno stado plotkinja.

Ukupno

Gonadorelin br.

gravidnih % N Br. gravidnih %
37 75,51 100 67 67,00
43 72,88 110 72 65,45
36 70,58 102 67 65,68
117 73,58 312 206 66,02

U svjetlu svih ovih moguéih faktora koji uticu na
koncepciju krava mogu se protumaciti razlike u kon-
cepciji koje su izrazene kod primjene pojedinih
postupaka. Smatramo da su ove razlike u odnosu na
vrijeme osjemenjivanja kod aplikacije gonadorelina
mogle uticati na poboljSanje koncepcije kod tretira-
nih krava.

Nasi rezultati pokazuju da tretiranja krava u
vrijeme osjemenjivanja kod krava koje povadaju mo-
ze poboljsati plodnost. Medutim, ne moze se za-
nemariti mogucnost da je procenat koncepcije po-
boljsan ponovijenim tretiranjem sa Fertagylom iste
krave pri uzastopnom osjemenjivanju.

Rezultati koncepcije u nasim istrazivanjima, u
odnosu na razlicite vremenske intervale osjemenji-
vanja i aplikacije Fertagyla, ukazuju da osjemenji-
vanja mogu biti izvisena 6-16 sati nakon Sto je
opazen estrus.

Medutim, osjemenjivanja izvr§ena 6-8 sati
nakon opaZenog estrusa mogu dati veoma visoke
rezultate, narocito kod krava koje povadaju.
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UDK 615.33:673.06:636'6

Becna Kana6a, Jb. Kana6a'

PE3UJAYE AHTUBUOTUKA Y HAMUPHUIIAMA AHUMAJIHOI'
IMOPUJEKJIA

Kparak caap:kaj

HexoHTponucana mpuMjeHa aHTHMHKPOOHHUX CpEe/CTaBa y MPO(QHIAKCH U TEpanuju 000Jbemha JbyIH H
JKMBOTHEA JIOBOAW 0 TOjaBe pep3naya y OKOJIMHU W HaMUpHHIAMa. [IpuMjeHa aHTUMHUKPOOHUX cpeicTaBa
Kao IPOMOTepa pacTa y y3rojy Harjiamasa 3Hadaj BHMXOBOT PE3UIyaTHOT Hajla3a y HAMHPHHMIIAMa aHIMAaJTHOT
nopujekia. Tako ontepehere HAMHPHUIIA pe3UIyaMa MPEACTaB/ba CEJICKTHBHU MPUTHCAK KOjU CTUMYJIUIIE
CeJIEKLUjy ¥ IMCEeMUHALN]y Pe3UCTeHTHHX OakTepuja. HaMupHuUIle aHMMaTHOT OpHjeKiIa Koje ce MPOou3BoIe
0e3 TepMHYKOI' TpeTMaHa, kao U ojpeheHn pepMeHTHCAHN POM3BOM NPEJCTaBIbAjy 3HaYajaH pe3epBoap
H3BOP PE3UCTEHTHUX MHKPOOpPraHH3aMa.

KibyuHe pujeun: aHTUMHKpPOOHA CPENICTBA, Pe3ULye, HAMUPHHUIIE.

Vesna Kalaba, LJ. Kalaba

RESIDUES OF ANTIBIOTICS IN FOOD OF ANIMAL ORIGIN

Generally used of antibiotics in treatment of domestic animals, often uncontrolled, run into form of
residues in food. Residues of chemotherapeutic are selective pressure which lead to emergence and
distribution of resistance microorganisms in provisions. Selective pressure is represented by suppression of
susceptible normally present microflora, and eventually survival of resistant microorganismis.

Key words: antimicrobial, residues, foods

' JIp sc. Becna Kana6a, med 3aBoja 32 MEKpOGHOIOTHjy M TexHOJOrHjy Hamuprua BUPC “IIp Baco Bytozan* bama

Jlyka
Ber. criert. Kana6a Jb. Ber. am6. “Kana6a”
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YBoa

O06e36jeheme TOBOJFHIX KOJHMYHHA XPaHE 38 UC-
XpaHy YOBjEUaHCTBA jé BeOMa OJrOBOPAH MOCA0 KO-
JH ce MOKe OCTHhH CaMO Y OpraHU30BaHO] U CTPO-
ro KOHTPOJIKCaHO] Mpou3BoAmH. OBa MPOHM3BOABmA
3axTHjeBa M NpUMjeHy OHOCTHUMYJaTopa y UCXpaHH
JKMBOTHIA Kako O ce rmoOoJbliaia cTola KOHBEp-
3Hje XpaHe U TUMe yOp3ao pact u moBehao mpupacr.
CMmarpa ce Ja aHTUMUKPOOHA CpeacTBa IpencTa-
BJbajy MPOMOTOPE PACTa jep KOHTpONUca-mbeM Oore-
CTH, TIPY YHjeM O Ce UCTIOJhaBamy, CHEPrHja KUBO-
THIA TPOIIMJIA HAa aKTHBALMjy HMMYHOI CHCTEMa,
omoryhaBajy 1a Ty HCTY €HEPTHjy )KUBOTUELE TPOILE
Ha J00ujamy Mace. OBe 103¢ aHTUMUKPOOHUX Cpel-
CTaBa Cy HIXE OJ] MOTPEOHMUX y KIMHHYKOj NPaKCH
Iujederha 030MIBPHUX HMHQEKnUja KOJIl JKUBOTUHHA,
Qi OIIET JIOBOJHHO BHCOKE KaKo OH ce MOCTHUria cy-
npecHuja pacTa 0cjeTIbUBE HHTECTHHAITHE MUKPOQIIO-

pe.

[Ipumujemena aHTUMUKPOOHA CpeJCTBa, y IIpe-
BEHTHBH U TEPAIHjH, MOTY TPEACTABIbATH BEIHKU
npoOieM, ako 3aocTaHy y HaMmupHunama. OBe Ko-
JWYMHE NPUMHjEHEHUX aHTUMHKPOOHHUX Cpe/CTaBa,
JIOBOZIE IO TI0jaBe pe3ujaya y OKOJMHH W HaMHp-
HHLAMa.

Ocraly BeTepuHapCKUX JIMjeKOBa Y HAMUPHHMIIA-
Ma aHMMAJIHOT IOpHjeKJia BHIIECTPYKO HETaTUBHO
Jjeyjy Ha 31paBibe JbYAU (TOKCHYHO, AJIePIUjCKH,
MYTareHo, TepaToreHo, KaHIeporeHo), nosoaehu no
10jaBe PE3UCTEHIMje MHUKpPOOpPraHM3aMa U OMETajy
HOCTYIIKE Mpepajie MirjeKa u Meca y hepMeHTHCaHe
IIPOHU3BOJIE.

Huje noBosepHO na ce camo 06e30mjene JOBOJbHE
KOJIMYMHE HAMHUPHHIA AaHMMAIHOT IMOpHjekia, Beh

ce MOpa UCITYHHTH U JPYTH 3aXTjeB, a TO je Aa Oyay
0e30jeHe 1Mo 3/1paBJbe JbyAU. XUTHjeHCKH UCTIPaBHE
HaMHUPHHIE HE CMHjy Jla cafpiKe, OPE OCTaIHX 3a-
raljBaya, ¥ OCTaTKe BETCPHHAPCKUX JIHjeKOBa. Y
Wby OCHTypama 0e30jelHOCTH HaMUpHHIA aHH-
MAJIHOT TIOPHjeKJa CTAIHO ce MpaTH HPHCYCTBO OC-
TaTaka BeTEPUHAPCKUX JIMjEKOBA y IPUMAPHHUM IIpO-
W3BOAMMA aHUMAJHOT OPHUjeKIa.

Ilmm pana je ma ce yCTaHOBH 1a JIU Cy y HAMUp-
HUIIaMa KOje Ce CBAKOJHEBHO KOH3YMHUPajy 3a HC-
XpaHy JbYZ M y XpaHU 33 )KUBOTUEE NIPUCYTHE pe-
3HJye BETEPUHAPCKUX JIHjEKOBA.

Marepujaa u MmeToae paga

ToxoM cBaKOJHEBHE KOHTPOJIE XUTHjEHCKE MCII-
PaBHOCTH HaMHUpHHIIA aHUMAIHOT TIOpHjeKiIa y Ie-
puoay on ABWje TOAWHE MCHHUTANXA cMO 514 y3opka
Pa3IMYUTHX HAMHUPHMIA HA OPUCYCTBO pe3ujya Be-
TepUHAPCKUX JiMjekoBa. 3a npaheme ocrtataka BeTe-
pUHApPCKUX JIMjeKOBa U 00jeKTHBHY OIjeHy 3Jpa-
BCTBEHC HCIIPABHOCTH HaMHpHHIA aHUMal-HOT
MOpHjeKiIa KOPUCTHIH CMO CTaHIapAHHM MHKpO-
OMOJIOIIKY TECT HHXMOUIIMje KOjH C€ 3aCHHUBA HA
HHXUOWIHjH pacTa TeCT MHKpoopraHusma. Y
ciydajy Jla pe3uaye BETepHHApCKUX JIMjeKOBa
HUCY NPUCYTHE Y HMCIUTHBAaHMM HaMHpPHHILAMa
aHMMaJHOT MOPHjeK/Ia TECT MHKPOOPTaHU3MH ce
pa3sMHOXKaBajy, a ako Cy OCTALlU BETEPUHAPCKUX
JMjeKOBa MPHUCYTHH H30CTaje pacT TeCT MHKpPOO-
pranusma.

Pe3yaraTu u auckycuja

Pesynratn npoBeeHNX NCTIUTHBAKkAa HAa TEPHUTO-
puju 12 ommruHa Pemry6Gnuke Cpricke mpuKka3zaHu Cy
y Tabenu 1 u Tabenu 2.

Tabena 1. Pesynmamu Konmpone pe3udya 6emepuHapCKux 1ujekoéa y HAMUPHUUAMAa AHUMATHOZ

nopujexna

Bpcra y3opka YkynHo Heratusno ITozuTHBHO

T'oBehe meco 71 62 87,32 9 12,67
Jynehe meco 25 22 88,00 3 13,04
Tenehe meco 23 19 82,60 4 17,39
CBHIGCKO MECO 83 58 69,87 25 30,12
TTunehe meco 34 19 55,88 15 44,11
Thypehe meco 8 4 50,00 4 50,00
CHPOBO MITHjEKO 129 103 79,84 26 20,15
Mumjexo y npaxy 20 14 70,00 6 30,00
Men 57 51 89,47 6 10,52
YkynHo 450 352 78,22 98 21,77
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U3 taberne je BUIJBHUBO Jia je O YKYITHO MCIHMTAHUX
450 y3opaka HaMHPHHIIA AaHUMAITHOT TOpHjekia 98
win 21,77% Ouno MO3UTHBHO HAa MPUCYCTBO PE3H-
Iya BeTEpUHAPCKHX JHjekoBa. Hajsehm mocrorak
(50,00%) yrBphen je y hypehem mecy, motom mune-

hem (44,11%), mecy cBuma U MIHMjEKy y Npaxy
(30,00), cupoBom minjexy (20,15%), Tenchem, jyne-
hem u rosehem mecy. Pesnnye BeTepuHapckux nmje-
KoBa y BHCOKOM mocToTKy (10,52%) mpucytre cy n
y Meny.

TaGena 2. Pe3ynmamu konmpone pe3udya anmuduomuKa y Xpanu 3a nueie u

CmMounoj Xpanu
Bpcra y3opka YkynHo Herarusno IToszutuBHO
XpaHa 3a myene 10 9 90,00 1 10,00
CtouHa xpaHa 30 17 56,66 13 43,33
YkynHo 40 26 65,00 14 35,00

Kao mro je BumypuBO 13 Tadene, 35,00% mos3u-
THBHHX y30paKka XpaHe 3a )KHBOTHIC Ha IPHCYCTBO
pe3uaya BeTEpMHAPCKHX JIMjEeKOBa je 3amcTa ajap-
MaHTaH Opoj, OroTOBO aKo ce 3Ha Jia Ce BPJIO MajIn
0poj y30paka XpaHe 3a KHBOTHE-C YOIIITE JIOCTaB-
Jbad Ha KOHTPOJIy IPUCYCTBa OCTaTaka BETEPUHAPC-
KHX JTHjekoBa. [IpuMjeHa MOHUTOPUHTA Y IPOU3BO/-
BH, IPOMETY U YIOTpeOH XpaHe, XpaHHuBa U J0]aTa-
Ka XpaHHW 3a JKMBOTHIE MMa 32 IMJb CIIpEeYaBame
ynorpede XpaHe Koja CaJpXKH OCTAaTKe BETEpUHAp-
CKHX JIMjEKOBa, IITO je MPEIyciIoB 3a 3ApaB CTOYHU
¢doHx 1 1obujarmbe BUCOKO BPHjEAHE XpaHE KHUBOTHU-
ECKOT [TOPHjEKIIa 32 UCXPAHY JbYIH.

3akbyuak

[a 6u ce ouyBasa ehpUKaCHOCT aHTUMHUKPOOHUX
JIMjeKOBa Y XyMaHO] U BETCPHHAPCKO] METULINHH, a
Ja OM ce MHUHMMH3UPAO PU3MK I10 3/PaBJbe JbYIH,
BUX0Ba yrnorpeda Mopa OWUTH 10X Ham30poM. AH-
TUMHKPOOHH JIHjeKOBH Ou Tpebano ma Oymy mpo-
MHMCAHK >KUBOTHIbAMA 32 NPOU3BOJIbY XPaHE CaMo
Ol CTpaHe BETEpHHApa.

- CTpOTO TMOIITOBATH NEPUOT KapCHIIE,

- YcmocraBuTH PEIOBHY, Tj. KOHTHHYHPAHY KOHT-
POy Ha pe3uaye MOjeANHHX BETEPHHAPCKUX JIH-
jexoBa WM 6ap OHMX Koju ce Hajuerrhe KopHcTe
y opel)eHOM pernoHy.
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UDK: 636.083.2:637.05.12
B. Toholj, M. Stevanéevi¢, A. Potkonjak*

UTICAJ KOREKCIJE PAPAKA NA DNEVNU KOLICINU MLEKA
KOD KRAVA U KASNOJ FAZI LAKTACIJE

Kratak sadrzaj

Korekcija rozine papaka je vazna zoohigijenska mera, bitna za prevenciju nastanka oboljenja
akropodijuma. Cilj ovog rada je bio da se ispita uticaj korekcije rozine papaka kod muznih krava na dnevnu
koli¢inu mleka kod krava u kasnoj fazi laktacije. Formirane su eksperimentalna (n=70) i kontrolna grupa
krava (n=63). Mlecnost je testirana 15 dana pre korekcije rozine papaka, jedan dan nakon korekcije i 17 dana
nakon korekcije rozine papaka. Testiranje na dnevnu koli¢inu mleka je istovremeno vrSeno i kod krava iz
kontrolne grupe grupe. Utvrdeno je da kod krava kod kojih je vrSena korekcija papaka, dolazi do znacajnog
pada koli¢ine mleka neposredno nakon korekcije (A=3,7 kg), istovremeno nije zabelezen znacajan pad u
dnevnoj koli¢ini mleka kod kontrolne grupe (A=0,73 kg). Medutim, 17 dana nakon korekcije papaka koli¢ina
mleka kod eksperimentalne grupe se statisticki ne razlikuje od koli¢ine mleka koja je iznosila 15. dana pre
korekcije (A=0,1 kg). Isrovremeno, odredujuci razlike za odgovarajuce koli¢ine mleka kod kontrolne grupe
ustanovili smo da kod kontrolne grupe dolazi do znacajnog pada u dnevnoj koli¢ini mleka (A=3,8 kg).

Kljuéne reci: korekcija papaka, koli¢ina mleka

B. Toholj, M. Stevancevié, A. Potkonjak*

THE INFLUENCE OF ONE WAY HOOF TRIMMING ON DAILY MILK YIELD
AT COWS IN REGRESSION STAGE OF LACTATION

Summary

The trimming of hooves at dairy cows are very importnat measure for prevention of acropodium diseases.
The aim of this work was to investigate a influence of the hoof trimming on daily milk yield in regression
stage of lactation. We were formed experimental (n=70) and control group (n=63). Milk yield has been tested
15 days before trimming (A), one day after trimming (B) and 17 days after trimming (C). Same amounts of
daily milk yield we were testing at control group at same time like experimental group. In experimental
(trimmed) group one day after trimming procedure we established significaly milk let down (A=3,7 kg), but
in control group (no trimming) the milk let down wasn't with significaly importantce (A=0,73 kg). But, 17
days after trimming procedure daily milk yield was almoust same as 15 days before trimming (A=0,1 kg). In
same time there was the evidence of significaly milk let down at daily milk yield at control group(A=3,8 kg).

Key words: hoof trimming, milk yield
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Uvod

Medu brojnim faktorima koji negativno uti¢u na
produktivnost mlecnih grla, oboljenja akropodijuma
sve su ¢eSca, te se po svojoj vaznosti u ukupnoj pa-
tologiji muznih krava obi¢no svrstavaju na tre¢e me-
sto, odmah iza reproduktivnih poremecaja i poreme-
¢aja u sekreciji mleka (Margerison i sar., 2004).

Etiopatogeneza oboljenja lokomotornog trakta,
odnosno akropodijuma je kompleksne prirode i obu-
hvata neke klasi¢ne, kao i mnoge novonastale fakto-
re u intenzivnoj proizvodnji.

Poznato je da rozina papaka neprekidno raste, ali
se istovremeno i tro§i (Hahn i sar., 1986). Medutim,
u intenzivnoj proizvodnji kretanje goveda je Cesto
svedeno na minimum, pa je tako i znacajno umanjen
proces trosenja rozine, $to u daljem toku uslovljava
pojavu preraslih ili tzv. Stalskih papaka, a ovo stanje,
zbog poremecenih biomehanickih odnosa u oslanja-
nju i noSenju telesne mase predstavlja uvod u mnoga
bolesna stanja akropodijuma (Tadi¢, 1991). Imajuéi
ovo u vidu jasna je uloga periodi¢ne korekcije
papaka kao preventivne mere za spre¢avanje nastan-
ka oboljenja akropodijuma. Korekcija papaka, pored
preventivnog dejstva, ima i terapijski efekat na veé
postoje¢a oboljenja akropodijuma (Shearer i sar.,
2001).

Laktacija je fiziolosko stanje u kome dolazi do
stvaranja i lucenja mleka iz mlecne Zlezde. Na ovaj
proces uticu mnogobrojni faktori. Uglavnom se dele
na fizioloske i faktore spoljne sredine. Od fiziolo-
Skih faktora Plavsi¢ (2005) navodi: stadijum i paritet
laktacije, estrus, veli¢inu i starost krave, rasnu pri-
padnost grla. U faktore spoljne sredine ubraja:
period zasusenja, broj dnevnih muza, klimu, sezonu
teljenja, ishranu i smestaj. Pored fizioloskih i faktora
spoljasnje sredine, brojna oboljenja mogu razli¢itim
mehanizmima dovesti do pada u produkciji mleka.
Znacajan udeo ovih oboljenja ¢ine oboljenja akropo-
dijuma.

Jasno je da krava sa prisutnom hromoscu vise
lezi, pa se tako povecava rizik za nastajanje obolje-
nja mle¢ne zlezde usled veée mogucénosti infekcije i
nagaza vimena. Uz to, kod veéine lezija akropodiju-
ma je dokazano prisustvo Staphylococcus aureus.
Ovaj mikroorganizam je indentifikovan kao jedan od
najéeséih uzroénika mastitisa (Bobos§ i sar., 2005).

Bol koji nastaje kao posledica oboljenja akropodiju-
ma izaziva stres, te smanjuje produkciju mleka. Ta-
ko Callaghan i sar. (2004) nalaze da simptomatska
terapija upotrebom nesteroidnog antiinflamatornog
leka ketoprofena u eksperimentalne svrhe ublazuje
bol i istovremeno dovodi do poveéanja koli¢ine mle-
ka. Ova grupa lekova deluje antiinflamatorno, anal-
geticki 1 antipireticki (Jezdimirovi¢, 2002). Ulogu
bola objasnjava i Toussaint (1985) navode¢i da ko-
rekcija papaka smanjuje nategnutost tetiva i ligame-
nata, a rasterecuje i oboleli papak, §to smanjuje bol.

Materijal i metod rada

Izbor jedinki. Istrazivanje je obavljeno na uku-
pno 70 krava Holstajnsko-Frizijske rase. Krave su
izabrane metodom slu¢ajnog izbora iz populacije k-
rava na farmi sa zakljuéene 2—6 laktacija. Paralelno
sa eksperimentalnom formirana je i kontrolna grupa
(n=61) kod kojih nismo radili korekciju roZine papa-
ka. Sve krave su bile u kasnoj fazi laktacije (186+53
dana).

Metodologija rada. U ovom istrazivanju vr§eno
je testiranje statisticke znacajnosti razlike izmedu
dnevne koli¢ine mleka pre i posle korekcije papaka
kod eksperimentalne grupe sa istom tom razlikom
kod krava iz kontrolne grupe. U tu svrhu je petnaest
dana pre korekcije papaka vrSeno testiranje dnevne
koli¢ine mleka (koli¢ina mleka A) kod krava iz
eksperimentalne i kontrolne grupe. Ovo testiranje je
vrseno u sklopu redovnog tehnoloskog postupka na
farmi. Dan nakon korekcije papaka vrsili smo van-
redno testiranje dnevne koli¢ine mleka kod krava iz
eksperimentalne i kontrolne grupe (koli¢ina mleka
B). Zatim smo sedamnaestog dana nakon korekcije
rozine papaka vrSili ponovno testiranje dnevne
koli¢ine mleka kod krava iz kontrolne i eksperimen-
talne grupe (koli¢ina mleka C). Ovo testiranje je
vrseno u sklopu redovnog tehnoloskog postupka na
farmi.

Korekcija papaka je vrSena u cilju reuspostav-
ljanja pravilnih odnosa u dimenzijama papka, a po
metodi koju je opisao Toussaint (1985). Korekcija
papaka je vrSena pomocu klesta za seCenje rozine i
kopitnog noza — rajsera (Slika 1). Krave su fiksirane
u hidraulicnom boksu za obaranje (Slika 2).
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Slika 1. Instrumenti za obradu papaka
(Original. fotografija B. Toholj, 2007)

Rezultati

Koli¢ina mleka 15 dana pre izvrSene korekcije
papaka (A) u eksperimentalnoj grupi (E) iznosila je
17,2 = 3,2 kg , dok je kod krava u kontrolnoj grupi
(K), kod kojih nije radena korekcija papaka, koli¢ina
mleka merena istog dana iznosila 17,8 + 4,1 kg (Ta-
bela 1). Koli¢ina mleka jedan dan nakon korekcije

A ke e wal
Slika 2. Krava fiksirana za korekciju
u hidrauli¢cnom boksu za obaranje
(Original. fotografija B. Toholj, 2007)

papaka (B) u eksperimentalnoj grupi je iznosila 13,5
+ 2,9 kg, dok je istog dana koli¢ina mleka u kontrol-
noj grupi iznosila 17,07 + 3,3 kg. Koli¢ina mleka 17
dana nakon korekcije papaka je u eksperimentalnoj
grupi iznosila 17,01 £ 2,9 dok je istovremeno ista
koli¢ina mleka kod krava iz kontrolne grupe iznosila
14 + 2 kg mleka.

Tabela 1. Prose¢na dnevna koli¢ina mleka merena 15 dana pre korekcije (A), jedan dan nakon korekcije
(B) i 17 dana nakon korekcije papaka (C).

Table 1. Average of daily milk yield measured 15 days before hoof trimming (4), one day after trimming
and 17 days after trimming (C).

Grupe | Brojgrla | Kolicina Koli¢ina Razlika Koli¢ina Koli¢ina Razlika
(n) mleka A mleka B A-B mleka A mleka C A-C
(x£sd) kg | (x£sd) kg (xtsd) kg (xtsd) kg
E 70 17,2+3,2 13,5+29 3,7%* 17,2+3,2 17,01 £ 0,1
2,9
K 62 17,8 +4,1 17,07+3,3 0,73 17,8 +4,1 14+£2 3,8%*

#%p<0,01; *P<0,05

Diskusija

Laktacija je fiziolosko stanje u kome dolazi do
stvaranja i lucenja mleka iz mlecne Zlezde. Na ovaj
proces uti¢u mnogobrojni faktori. Uglavnom se dele

na fizioloske i faktore spoljne sredine. Od fiziolos-
kih faktora Plavsi¢ (2005) navodi: stadijum i paritet

laktacije, estrus, veliCinu i starost krave, rasnu pri-
padnost grla. U faktore spoljne sredine ubraja:
period zasuSenja, broj dnevnih muza, klimu, sezonu
teljenja, ishranu i smestaj. U ovom istrazivanju
ispitivali smo uticaj korekcije papaka na mlecnost
krava u kasnoj fazi laktacije. Kod ispitivanih grla i
grla iz kontrolne grupe korekcija papaka nije vrSena
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u proteklih 18 meseci. Mere¢i koli¢inu mleka 15
dana pre korekcije papaka ustanovili smo da u
eksperimentalnoj (E) i kontrolnoj grupi (K) prosecna
dnevna koli¢ina mleka iznosi 17,2 + 3,2 kg, odnosno
17,8 + 4,1 kg. Mere¢i koli¢inu mleka dan nakon
korekcije papaka ustanovili smo da je doslo do
znacajnog pada koli¢ine mleka u eksperimentalnoj
grupi u proseku 3,7kg, dok je pad koli¢ine mleka u
kontrolnoj grupi iznosio 0,7 kg i nije bio statisticki
znacajan. Korekciju papaka smo izvodili na grlima
fiksiranim u boksu. Sam proces hvatanja krave i
uvodenje u boks je za zivotinju veoma stresan.
Smatra se da je vezivanje zivotinje i potpuno
onemogucavanje njenih pokreta, procedura koja
izaziva najjaCi intezitet stresa odmah nakon tzv.
crush sindroma (Shearer i sar., 2005). Imajuci ovo u
vidu, jasno je da je stres prouzrokovao znacajan pad
u produkciji mleka. Budué¢i da grla iz kontrolne
grupe nisu prolazila kroz proceduru hvatanja i
fiksacije, jasno je da opisani stres kod njih nije ni bio
prisutan, pa stoga nije ni imao uticaja na koli¢inu
mleka zbog Cega se ista nije bitno umanjila u odnosu
na prethodno izmerenu koli¢inu.

Medutim, 17 dana nakon korekcije papaka, koli-
¢ina mleka kod krava iz eksperimentalne grupe izno-
si 17,01 £ 2,9 kg. Uporedujuéi ovu vrednost sa
koli¢inom mleka 15 dana pre korekcije (A=17,2 +
3,2 kg) dolazimo do razlike od 0,1 kg mleka koja
nije statisti¢ki znacajna. Analizirajué¢i dnevne kolici-
ne mleka kod krava iz kontrolne grupe zakljucujemo
da postoji znacajna razlika izmedu dnevne koli¢ine
mleka (A-C=3,8). Dakle, nakon oporavka od stresa
izazvanog korekcijom papaka, kod krava iz ekspe-
rimentalne grupe doSlo je do povecanja koliCine
mleka, tako da 17 dana nakon korekcije papaka koli-
¢ina mleka se statisticki ne razlikuje od koli¢ine
mleka 15 dana nakon korekcije. Medutim, imajuci u
vidu da su krave bile prosecno u 186. danu laktacije
za ocekivati je bilo da se prilikom kontrolne muze
obavljene 17 dana nakon korekcije papaka nivo mle-
ka znacajnije umanji. Jasnija slika se dobija upore-
dujuéi ova dva podatka o dnevnoj mlecnosti kod
kontrolne grupe krava, kod koje nije redena
korekcija, gde nalazimo znacajno smanjenje koli¢ine
dnevno namuzenog mleka (C).

U sli¢noj studiji sprovedenoj kod 2599 krava
Sogstad i sar. 2007. pronalaze povecéanje koli¢ine
dnevno namuzenog mleka za 0,51 1 kod krava kod
kojih je izvrSena korekcija papaka. Korekcija papaka
dovodi do reuspostavljanja pravilnog sistema oslon-

ca i noSenja tezine, Sto rasterecuje tetive i ligamente
zglobnih kapsula. Buduéi da su u ovim strukturama
smesteni receptori bola, smanjuje se 1 intezitet
njihove stimulacije, §to znacajno umanjuje osecaj
bola (Toussaint, 1985). Usled znacajno smanjenog
inteziteta osecaja boli, dolazi do povecanja unosa
hrane kod eksperimentalnih grla. Nishimori sar.
(2006) analiziraju biohemijski profil kod krava pre i
posle korekcije papaka, te na osnovu razlika u se-
rumskoj koncentraciji albumina, glukoze, uree, amo-
nijaka i B-hidroksibuterne kiseline, zakljucuje da
krave nakon korekcije papaka povecavaju unos ka-
bastog hraniva, $to stabilizuje fermentaciju u buragu.
Isti autor istovremeno ne pronalazi statisticki znacajne
razlike u koli¢ini mleka (247 vs 2245 kg), ali pronalazi
povéanje koncentracije mle¢ne masti i proteina u mleku,
dok Tanaka i sar. 1994 navode da korekcija papaka
usporava pad koli¢ine mleka u kasnoj laktaciji.

Zakljucak

Korekcija papaka predstavlja terapijsku, ali i is-
tovremeno profilakticku proceduru kojom se reuspo-
stavljaju pravilne dimenzije papaka. Korekcija papa-
ka smanjuje nategnutost tetiva, ligamenata i zglob-
nih kapsula papaka, ¢ime se umanjuje bol i popravlja
stav nogu kod krava. Neposredno nakon korekcije
papaka dolazi do pada u produkciji mleka. Medutim,
nakon oporavka od tog stresa kod krava dolazi do ra-
sta koli¢ine mleka, $to dovodi do duzeg odrzavanja
nivoa mlecnosti u kasnijem stadijumu laktacije. To
moze uticati na produZenje laktacije i povecanje
ukupne mleénosti.
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D. Gvozdi¢', I. Vujanac 2, B. Dimitrijevi¢’, Natalija Fratri¢®, Danijela Kirovski’

PRAKTICNA PRIMENA METABOLICKOG PROFILA KRAVA

Kratak sadrzaj

Ispitivanje metabolickog profila sprovedeno je na dve farme (farma A i B) koje su brojale ukupno 2500
visokomle¢nih krava sa istim genetskim potencijalom, gotovo identicnim osnovnim obrokom (dopunski
obrok su dobijale na osnovu proizvodnje mleka) i proseénom proizvodnjom mleka od 7000 1 po laktaciji. Is-
pitivanje metaboli¢kog profila je sprovedeno na ukupno 56 zivotinja sa obe farme podeljene u Cetiri kategori-
je: 1) zasuSene krave (n=7+7), 2) krave u ranom puerperijumu (n=7+7), 3) krave u avansu (n=7+7) i 4) krave
u drugom mesecu laktacije (n=7+7). Na osnovu proizvodnih podataka ustanovljeno je da krave na farmi A do
drugog meseca laktacije ostvaruju prosecno 83.33%, a na farmi B, 85.71% proizvodnje mleka. Kod 36% kra-
va u ranom puerperijumu i avansnom periodu na farmi A ustanovljena je ketonurija razli¢itog stepena, dok je
kod 20% zivotinja ustanovljena klini¢ka forma ketoze.

U okviru metabolickog profila u krvnom serumu ispitivanih krava su odredivani slede¢i parametri: 1) ko-
ncentracija glukoze, 2) ukupni proteini, 3) anorganski fosfor (P), 4) kalcijum (Ca), i 5) urea. Analiza ispitiva-
nih parametara metaboli¢kog profila ukazala je da postoje znacajna odstupanja, posebno u periodu ranog
puerperijuma, u odnosu na fizioloske vrednosti kod tri ispitivana parametra na obe farme goveda: 1) koncent-
raciji glukoze, 2) ukupnim proteinima, i 3) koncentraciji kalcijuma. Prose¢na koncentracija glukoze i kalciju-
ma je bila niza, dok je proteinemija bila viSa u odnosu na fizioloSke vrednosti kod krava na obe farme u
ranom puerperijumu i avansnom periodu. Rezultati isptivanja metabolickog profila ukazuju na njegov znacaj
u otkrivanju uzroka i patogeneze zdravstvenih i proizvodno-reproduktivnih problema na farmama
visokomlecnih krava.

Kljuéne reci: metabolicki profil, mle¢ne krave.

Gvozdi¢ D, Vujanac I, Dimitrijevi¢ B, Natalija Fratri¢, Danijela Kirovski

METABOLIC PROFILE IN DAIRY COWS: PRACTICAL ASPECTS

Summary

Metabolic profile was determined in 56 dairy cows on two farms (A and B). Cows were selected
according to the following experimental model: 1) dry cows (7+7), 2) early postpartum cows (7+7), 3) late
postpartum cows (7+7) and 4) second month of lactation (7+7). Total number of dairy cows on both farms
was 2500, with average milk production of 7000 1/305 days of lactation. Stable records showed that milk
production on farm A and B for the first two moths of lactation was 83.33% and 85.71%, respectively.
Different degree of ketonuria has been detected in 36% of cows on farm A, while in 20% of cows have had
clinical form of ketosis.

Dragan Gvozdi¢, vanredni profesor, Katedra za patolosku fiziologiju

Katedra za bolesti papkara

Katedra za fiziologiju i biohemiju; Fakultet veterinarske medicine, Univerzitet u Beogradu, Bul. Oslobodenja 18,
11000 Beograd, Srbija
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Following parameters of the metabolic profile have been investigated in blood serum of selected animals:
1) glucose concentration, 2) total protein, 3) inorganic phosphorous, 4) calcium, and 5) urea. Our results
indicate significant difference in blood serum glucose, protein and calcium concentration between the mean
values of those parameters on both dairy farms and physiological reference range intervals. Average blood
serum glucose and calcium concentration was lower and total protein concentration was higher in early and
late postpartum cows on both farms, compared to the mean physiological values. Metabolic profile investiga-
tion could be a valuable tool in defining and understanding causes and pathogenesis of animal health and pro-

duction problems at dairy cow farms.

Key words: metabolic profile, dairy cow.

Uvod

Ispitivanje metabolickog profila ("metabolic
profile test", MPT) u stadima mle¢nih krava uvedeno je
u veterinarsku praksu pocetkom sedamdestih godina
proslog veka od strane Payne-a i sar., (1970). Testiranja
MPT u stadima mlec¢nih krava trebalo je da posluzi kao
metoda za procenu stanja njihovog metabolizma i da
pomogne u dijagnozi vaznih metabolickih poremecaja.
Nakon toga se veliki broj istrazivaca bavio primenom
MPT u proceni rezima ishrane, dijagnostici subklinickih
zdravstvenih problema i prevenciji metabolickih bolesti
kod visokomleénih krava (Adams i sar., 1978; Lee i sar.,
1978; Jones i sar., 1982; Kronfeld i sar., 1982; Payne i
sar., 1987; Blowey i sar., 1992). Sli¢na ispitivanja sprove-
li su takode Gregorovic i sar., (1977; 1986) na podrucju
Slovenije, kao i Jovanovi¢ i sar., (1987) i Samanc i sar.,
(1993), na teritoriji Republike Srbije. Medutim, buduci
da je jedan od problema sa prakticnom primenom MPT
relativno visoka cene analiza pojedinih parametara, test
se najceSée selektivno primenjuje kao dijagnosticki
postupak na farmama visokomlecnih krava. Na drugoj
strani, ako se primena MPT dobro isplanira i dodatno se
izvrSe procene telesne kondicije, uslova drzanja, kao i
sastava i kvaliteta obroka, ispitivanje metabolickog pro-
fila je izuzetno precizno sredstvo za ocenu ukupnog sta-
nja stada mle¢nih krava (Van Saun i sar., 1997; Kida,
2002, 2002a, 2003). Imajuéi u vidu navedene Cinjenice 1
rezultate prethodnih ispitivanja, u radu smo ispitivali mo-
guénost prakticne primene odredivanja metabolickog
profila u oceni stanja na dve farme visokomle¢nih krava.

Metode rada

Ispitivanje metabolickog profila sprovedeno je
na dve farme (farma A i B) koje su brojale ukupno

2500 visokomlec¢nih krava sa istim genetskim poten-
cijalom, gotovo identi¢nim osnovnim obrokom (do-
punski obrok su dobijale na osnovu proizvodnje
mleka) i prose¢nom proizvodnjom mleka od 7000 1
po laktaciji. Ispitivanje metabolickog profila je spro-
vedeno na ukupno 56 Zivotinja sa obe farme pode-
ljene u Cetiri kategorije: 1) zasusene krave (n=7+7),
2) krave u ranom puerperijumu (n=7+7), 3) krave u
avansu (n=7+7) i 4) krave u drugom mesecu lakta-
cije (n=7+7). U okviru metabolickog profila u krv-
nom serumu ispitivanih krava su odredivani sledeci
parametri: 1) koncentracija glukoze, 2) ukupni prote-
ini, 3) anorganski fosfor (P), 4) kalcijum (Ca), i 5)
urea. Parametri metabolickog profila su odredivani
kolorimetrijskom metodom na aparatu Vet-screen
(Biochemical Systems), uz kori§¢enje komercijalnih
test paketi Bioanlityca.

Rezultati

Rezultati ispitivanja dela metabolickog profila
na farmama A i B prikazani su na Tabeli 1. Podaci
prikazani na Tabeli 1 ukazuju da je koncentracija
glukoze statisticki znacajno vrlo niza (p<0.01) u to-
ku ranog puerperijuma i avansnog perioda u odnosu
na period visokog graviditeta na obe farme visoko-
mleénih krava. Proteinemija je u svim ispitivanim
kategorijama krava na obe farme imala povisene
vrednosti u odnosu na fizioloski interval varijacije.
Srednje vrednosti koncentracije uree u krvnom seru-
mu ispitivanih kategorija visokomlec¢nih krava kre-
tale su se u granicama fizioloSkog intervala varija-
cije.
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Tabela 1. Rezultati ispitivanja koncentracije glukoze, ukupnih proteina i uree (X+SD) na farmama A i B

Parametar Glukoza (mmol/l) Ukupni proteini (/1) Urea (mmol/l)
Kategorija/farma A B A B A B
Visoki graviditet 2,8810,62 2411057 89,16416,79 91,50410,66 3,68+1,73 42812,63
Rani puerperijum 1,8340,26 1,5440,66 89,9546,95 97,8544,7 5,1943,63 3,7541,92
Avans 1,91+0,6 1,8140,13 96,58+7,31 852141297 4824141 32141,75
Drugi mesec laktacije 22440,16 1,980,330 822243831 82,18415,73 4,6410,88 2,7541,15

Rezultati ispitivanja koncentracije kalcijuma i neorganskog fosfora u krvnom serumu visokomleénih

krava na farmama A i B prikazani su u Tabeli 2.

Tabela 2. Rezultati ispitivanja koncentracije kalcijuma i neorganskog fosfora (X£+SD) u krvnom serumu
visokomle¢nih krava na farmama A i B

Parametar Kalcijum (mmol/l) Fosfor (mmo/l)
Kategorija/farma A B A B
Visoki graviditet 2,711+0,83 2,1740,25 1,8210,43 2,10£0,31
Rani puerperijum 1,98+0,44 1,780,57 2,08+0,46 2,1840,51
Avans 2,3440,37 2,0240,66 2,1140,45 2,2110,26
Drugi mesec laktacije 2,11£0,28 2,3410,35 2,38+0,48 2,2210,58

Podaci prikazani u Tabeli 2. ukazuju da je kalce-
mija kod krava u ranom puerperijumu na obe farme
bila ispod donje granice fizioloSkog intervala varija-
cije. Istovremeno je srednja vrednost koncentracije
neorganskog fosfata bila u veéini ispitivanih katego-
rija krava na obe farme u granicama fizioloskog in-
tervala varijacije, izuzev blago poviSene vrednosti
kod krava na farmi A u drugom mesecu laktacije.

Diskusija

Krave u ranom puerperijumu imaju negativan
energetski bilans i nisu u stanju da unesu dovoljnu
koli¢inu energetskih prekurzora. Pove¢ana potrosnja
glukoze od strane mlec¢ne Zlezde pri smanjenoj sinte-
zi i nedovoljnom prilivu glukogenoplasti¢nih prekur-
zora uslovljava pojavu hipoglikemije koja vodi ka
metabolickim bolestima kao Sto je ketoza (Ivanov i
sar., 2005). U naSem istrazivanju je na farmi A od
ukupnog broja pregledanih krava kod 36% utvrdeno

prisutvo ketonskih tela u urinu u razli¢itoj koncent-
raciji, dok je u 20% slucajeva dijagnostikovana kli-
ni¢ka forma ketoze. VaZan pokazatelj poremeéenog
energetskog metabolizma kod visokomle¢nih krava
na obe farme visokomle¢nih krava je ¢injenica da se
hipoglikemija javlja i u periodu avansa, $to govori
da se korekcijom obroka u tom periodu nije moglo
znacajno uticati na porast glikemije.

Posebnu paznju zasluzuje nalaz povecanja kon-
centracije proteina u krvnom serumu visokomle¢nih
krava na obe farme. Proteinemija predstavlja jedan
od fizioloskih parametara krvi (krvnog seruma) koji
se vrlo dobro reguliSe zahvaljujuéi pre svega njiho-
voj sintezi u jetri. Do promene koncentracije ukup-
nih proteina u krvnom serumu dolazi relativno retko,
usled promena u koncentraciji pojedinih proteinskih
frakcija, ili kada se narusi bilans vode i dode do
dehidracije organizma (Kaneko, 1989). Negativan



BETEPUHAPCKW XYPHAI PEMYBINKE CPINCKE — Veterinary Journal of Republic of Srpska 151

bilans vode u organizmu visokomle¢nih krava uslov-
ljava relativan porast proteinemije, bez stvarno po-
viSene sinteze pojedinih frakcija proteina krvnog se-
ruma. U slucaju pojave ketoze nastaje povisena diu-
reza koja moze dovesti do dehidracije i relativne hi-
perproteinemije, ¢ime se moze objasniti njena poja-
va u ranom puerperijumu, avansnom periodu i dru-
gom mesecu laktacije. Svojevrstan problem je poja-
va hiperproteinemije kod krava u visokom gravidite-
tu, njen mogudi uticaj na porast vrednosti onkotskog
pritiska krvi i posledice ovakvog stanja (zadrzavanje
posteljice, endometritis, povadanje, produzenje ser-
vis perioda).

Koncentracija uree u krvnom serumu je pokaza-
telj snabdevenosti organizma proteinima, ali i funk-
cionalnog stanja kako jetre tako i bubrega (Bozi¢,
2007). Nivo uree u krvi se poveéava kada se u obro-
ku krava nalazi viSak proteina i nedovoljna koli¢ina
energije (Ivanov i sar., 2005), pod uslovom da je
jetra u stanju da izvrSi detoksikaciju amonijaka u
ureu. Zato se povecanje koncentracije uree u krvnom
serumu preko 5 mmol/l smatra indikatorom suficita
proteina u obroku. Podaci prikazani u Tabeli 1.
ukazuju da je koncentracija uree u krvnom serumu
mle¢nih krava na farmi A u ranom puerperijumu bila
povisena, ali za pravilnu procenu ovog parametra
treba uzeti u obzir stepen dehidracije ispitivanih
zivotinja, funkciju bubrega, kao i distribuciju uree u
razli¢itim odeljcima te¢nosti u organizmu.

Pojava subklinicke hipokalcemije je vrlo Cesta i
desava se kod oko 50% svih odraslih krava u laktaci-
ji. U toku ovog stanja koncentracija kalcijuma u krvi
krava za vreme peripartalnog perioda ostaje <1.87
mmol/l, dok se kod krava ne javljaju klini¢ki simpto-
mi poremecaja kao Sto je pareza. Istrazivanja su
pokazala da se subklini¢ka hipokalcemija javlja do
10 dana postpartum (Goff, i sar., 1996).

Koncentracija kalcijuma u krvnom serumu viso-
komlecnih krava na obe farme je bila ispod fiziolo-
$kih vrednosti u periodu ranog puerperijuma, §to je
jednim delom sigurno posledica izrazene potro$nje
kalcijuma od strane mle¢ne zlezde. Subklini¢ka hi-
pokalcemija kod mleénih krava nastaje najcesée u
toku prvih nekoliko nedelja laktacije. U pojedinim
zapatima i do 50% mle¢nih krava nije u stanju da
odrzava nivo kalcemije iznad minimalne donje kon-
centracije (2.18 mmol/l), koja je definisana na
osnovu 99% intervala pouzdanosti nivoa kalcijuma u
plazmi kod mleénih krava izvan prvog meseca

laktacije. Koncentracija fosfora se tada takode sma-
njuje, a nivo magnezijuma u krvnoj plazmi raste, a
ove promene su karakteristine za vreme oko partu-
sa. Periodi subklinicke hipokalcemije koji traju 1-2
dana javljaju se u 2-3 navrata, sa pauzama izmedu
perioda koje prosecno traju 9 dana. Ovakve Zivotinje
se nazivaju "calcium cyclers", i periodi izmedu cik-
lusa se produzavaju ukoliko se kravama pet dana pre
partusa u obrok svakodnevno dodaje 200 pug aktiv-
nog oblika vitamina D (1,25 dihidroksi-holekalcife-
rol). Najverovatniji razlog variranja kalcemije su va-
rijacije u stepenu intestinalne resorpcije kalcijuma.
Subklini¢ka hipokalcemija je od izuzetnog znacaja
jer dovodi do inhibicije motiliteta predZeludaca, uti-
¢uéi negativno na unos hrane i otezavajuci ve¢ pri-
sutan negativni energetski bilans kod mle¢nih krava
u toku prvog meseca laktacije. Ovakvo stanje je po-
vezano i predstavlja, izmedu ostalog, razlog za pove-
¢anje rizika pojave mastitisa, zaostajanja posteljice,
metritisa, ketoze i dislokacije sirista (Goff & Horst,
1997; Risco i sar., 1994).

ZakKljucci

Odredivanje parametara metabolickog profila
ima prakti¢ni znacaj kao dopuna kontrole ishrane i
zdravstvenog stanja visokomle¢nih krava. Hipogli-
kemija, hiperproteinemija i hipokalcemija u pojedi-
nim fazama reproduktivnog ciklusa imaju znacaja
kako za procenu energetskog bilansa, tako i za
procenu poremecaja bilansa vode i makroelemenata.
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UTICAJ ODABRANIH FAKTORA NA VISKOZITET TECNOG KOZJEG
JOGURTA PRI KONSTANTNOJ BRZINI ROTACIJE SPINDLA

Kratak sadrzaj

Punomasno kozje mlijeko je pasterizovano na temperaturama 85°C/10 min i 95°C/5 min, a nakon toga je ohladeno
na temperaturu 55°C i dodato je 1% inulina. Proizvedeni su i kontrolni uzorci bez dodatka inulina. Uzorci su dalje
hladeni do 43°C i inokulisani sa 2% jogurtne kulture LACTINA 17-9 (Lactobacillus delbrueckii subsp.bulgaricus i
Streptococcus thermophilus). Zatim je izvrSena inkubacija do postizanja pH 4,6 i naglo hladenje u hladnoj vodi.
Razbijanje kiselog kazeinskog gela vrsi se mikserom 60 sekundi, a potom se uzorci razlijevaju u manje ¢ase i nakon
toga se skladiste u frizider na 4°C. Mjerenje viskoziteta je praceno 1, 7. i 14. dana skladiStenja pomocu viskozimetra
BROOKFIELD DV-E, a upotrijebljen je spindl No 4, pri 30 obrt/min.

Na osnovu istrazivanja moze se zaklju€iti da na vrijednost viskoziteta te¢nog jogurta dobijenog nakon razbijanja
kiselog kazeinskog gela uti¢u primijenjeni termicki tretmani i dodatak inulina. Tecni jogurt proizveden od mlijeka
termicki tretiranog na 85°C/10 min imao je veci viskozitet nego uzorci proizvedeni od mlijeka termicki tretirano na
95°C/5 min, bez obzira na dodatak inulina. Dodatak inulina je pobolj$ao stabilnost grusa i smanjio oscilacije vrijednosti
viskoziteta te¢nog jogurta u toku skladistenja. Uzorak mlijeka termicki tretiranog na 85°C/10min sa dodatkom 1%
inulina pokazuje najpostojaniji viskozitet tokom skladistenja.

Najvecu srednju vrijednost visokoziteta i tendenciju rasta tokom skladiStenja imao je kontrolni uzorak
mlijeka termicki tretiranog na 85°C/10 min, dok najniZzu srednju vrijednost visokoziteta koja opada tokom
skladi$tenja imao je uzorak sa 1% inulina i termickim tretmanom mlijeka 95°C/5 min.

Kljuéne rije€i: viskozitet, te¢ni kozji jogurt, termicki tretman, inulin
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THE INFLUENCE OF INVESTIGATED FACTORS ON VISCOSITY OF
STIRRED GOAT'S YOGURT AT CONSTANT SPEED OF SPINDLE
ROTATION

Abstract

Raw goat's milk was heat treated at 85°C/10 min and 95°C/5 min, than cooled at 55°C and added 1% of
inulin (IN). Control samples were made without inulin addition. Samples were cooled to 43°C and inoculated
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with 2% of yogurt culture LACTINA 17-9 (Lactobacillus delbrueckii subsp.bulgaricus i Streptococcus
thermophilus). Milk samples were incubated until pH 4.6 was reached and were immediately cooled to 4°C.
Acid casein gel was stirred for 60 seconds and held at 4°C during 14 days. Measurements of viscosity were
done 1, 7 and 14 days of storage with BROOKFIELD DV-E Viscometer. Spindle No 4 at 30 rpm was used
for all samples.

According to the investigation, it could be concluded that both applied heat treatment and inulin addition
influenced viscosity of stirred yogurt. Stirred yogurt produced from milk heat treated at 85°C/10 min had a
higher viscosity than samples produced from milk heat treated at 95°C/5 min, regardless of inulin addition of

milk.

Viscosity of stirred yogurt with inulin additin was more steady, than samples without inulin addition,
during the storage. Sample produced from milk heat treated at 85°C/10 min with 1% inulin addition showed

steady viscosity during storage.

Storage period influenced average viscosity of stirred yogurt. Sample of stirred yogurt produced from
milk heat treated at 85°C/10 min showed a increase of average viscosity during storage and lowest average
viscosity had samples produced from milk heat treated 95°C/5 min.

Key words: viscosity, stirred goat's yogurt, heat treatment, inulin

Uvod

Viskozitet jogurta, kao jedan od najbitnijih po-
kazatelja reoloskih svojstava proizvoda, predstavlja
osnovu za optimizaciju tehnoloskog procesa, kao i
prihvatljivost proizvoda od strane potrosaca (Pren-
tice, 1992).

Na reoloske karakteristike jogurta utiCe dosta
faktora, izmedu ostalih i sadrzaj suve materije mli-
jeka, primijenjeni termicki rezim na mlijeko,
koriStene starter kulture, vrsta i koli¢ina aditiva,
uslovi proizvodnje, na¢in homogenizacije, hladenje i
pakovanje jogurta (Macej i sar., 1997). Dosta je
istrazivan uticaj razli¢itih vrsta dodataka na reoloske
i senzorne osobine jogurta, ali je malo radova o
uticaju dodatka inulina na reoloske osobine kozjeg
jogurta. Inulin se koristi kao zamjena za mlije¢nu
mast (O'Brein i sar., 2003; Gueven i sar., 2005), a
dodatak inulina poboljsava ¢vrsto¢u koaguluma i
ublazava karakteristiCan ukus kozjeg mlijeka
(Bozani¢ i sar., 2002a).

Kozje mlijeko, zbog sastojaka vece nutritivne
vrijednosti, bolje probavljivosti, jace izrazenih bak-
tericidnih, imunoloskih i antialergijskih karakteristi-
ka (Park, 2000), sve viSe se upotrebljava u proizvod-
nji fermentisanih mlije¢nih napitaka i drugih proiz-
voda od kozjeg mlijeka. Za razliku od kravljeg, jo-
gurt od kozjeg mlijeka ima znatno manju viskoznost

(Merin, 2000), meksu konzistenciju i gotovo je pot-
puno tecan (Bozani¢ i sar., 2002), slabije otpusta
surutku, razvoj kiseline je brzi i jaci, a ukus je ocije-
njen kao lo$iji u odnosu na kravlji jogurt (Bozanic i
sar., 1998).

Termicki tretman mlijeka je jako bitan faktor
koji uti¢e na viskozitet teCnog jogurta (Parnell-Clu-
nies i sar., 1986). Te¢ni jogurt predstavlja komplek-
san sistem, jer pokazuje i tiksotropne (viskozitet
opada sa vremenom) i visokoelasti¢ne osobine (van
Marle i sar., 1999).

Za razliku od c¢vrstog jogurta, ¢iju proteinsku
trodimenzionalnu mrezu grade micele koje se medu-
sobno vezu i formiraju lance i grozdove, te¢ni jogurt
nakon razbijanja kazeinskog gela odlikuje se manjim
micelama koje grade manje lanaca a vise grozdova,
medusobno povezanih kratkim i tankim nitima
(Kalab, 1979).

U cilju ispitivanja uticaja primijenjenih termi-
¢kih tretmana i dodatog inulina na reoloska svojstva
proizvoda, proucavan je viskozitet te¢nog jogurta od
kozjeg mlijeka tokom 14 dana skladiStenja na tem-
peraturi 4°C.
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Materijal i metode rada

Kozji jogurt je proizveden od punomasnog svje-
zeg kozjeg mlijeka. [zmjereni su osnovni fizickohe-
mijski parametri kvaliteta mlijeka: titraciona i aktiv-
na kiselost, gustina i hemijski sastav mlijeka. Hemij-
ski sastav je odreden aparatom LactoScan (Mico-
tronic LTD, Made in Europe), a gustina laktodenzi-
metrom. Mlijeko je podijeljeno u 4 dijela po 1000
ml, s tim da su dva uzorka pasterizovana na 85°C/10
min, a dva na 95°C/S min i nakon djelimi¢nog hla-
denja na 55°C u dva uzorka je dodato 1% inulina
(mlijeko tretirano razli¢itim temperaturama), a dva
kontrolna uzorka su bez dodataka. Svi uzorci su
dalje hladeni do temperature inkubacije i inokulisani
sa 2% jogurtne kulture LACTINA 17-9 (Lactobacil-
lus delbrueckii subsp. bulgaricus i Streptococcus
thermophilus). Fermentacija je provedena na 43°C u
roku 6 sati, a nakon zavrSene fermentacije,
proizvedeni uzorci su ohladeni u vrlo hladnoj vodi.
Zatim je izvrSena homogenizacija tokom 60 sekundi
pomoc¢u miksera. Uzorci su razdijeljeni u manje case
i Cuvani 14 dana u frizideru u kontrolisanim
uslovima na 4°C. Dinamika izvodenja analiza je 1,
7. 1 14. dana skladitenja, a uzimani uzorci su
temperisani na temperaturu od 20°C, odnosno na
25°C za mjerenja pH.

Mjerenje viskoziteta vrSeno je pomo¢u BROOK-
FIELD Digital Viscometer, DV-E. Mjerene su pro-
mjene viskoziteta tokom definisanog vremena od 2.
minute pri brzini rotacije spindla (@4) od 30 obrt/min.
Spindl je uronjen u posudu sa uzorkom i hori-
zontalno se kretao po centralnom dijelu uzorka.
Vrijednosti su o¢itavane svakih 30 sekundi, a u radu
su koriStene 1 srednje vrijednosti viskoziteta izmjere-
ne u toku 2 minute.

Za mjerenje pH vrijednosti koristen je pH-metar
(EUTECH pH 510/mV Meter).

Mlijjecna kiselina se izraCunava na osnovu titra-
cione kiselosti (Sabados, 1996).

Rezultati su obradeni
soft®Excel 2003.

Rezultati

u programu Micro-

Fizickohemijski parametri kozjeg mlijeka, od
kojeg je proizveden jogurt, dati su u tabeli 1. Dobije-
ne vrijednosti su u granicama propisanim Pravilni-
kom o kvalitetu i drugim zahtjevima za mlijeko,

mlije¢ne proizvode, kompozitne mlije¢ne proizvode
i starter kulture (“Sluzbeni list SRJ”, br. 26/2002).

Tokom fermentacije mjerena je pH vrijednost
uzoraka (Slika 1). Fermentacija je trajala 6h i od
pocetne vrijednosti pH 6,63 za sve uzorke, krajnje
pH vrijednosti su se kretale od 4,55 kod kontrolnog
uzorka termicki tretiranog mlijeka (TTM) na 95°C/5
min do 4,68 kod kontrolnog uzorka sa termickim
tretmanom 85°C/10 min. Uzorci sa dodatkom
inulina na kraju fermentacije su imali vrijednosti
4,63 na oba termicka tretmana mlijeka.

Tokom ¢uvanja jogurta, pH vrijednosti su nize kod
uzoraka sa dodatkom inulina bez obzira na termicki
tretman mlijeka. Uzorak sa 1% inulina termicki tretiran
na 95°C/5 min imao je najnizu pH od 4,14, dok je najvisu
pH od 433 imao je kontrolni uzorak sa termickim
tretmanom na 85°C/10 min (Slika 3).

Vecéi procenat mlije¢ne kiseline uocava se kod
uzoraka sa dodatkom inulina, bez obzira na termi¢ki
tretman mlijeka (Slika 2). Vrijednosti su se kretale u
intervalu 0,95-1,08%.

Prethodni termicki tretman mlijeka je imao
znatan uticaj na viskozitet uzoraka i vise vrijednosti
su kod uzoraka sa TTM na 85°C/10 min u odnosu na
95°C/5 min (Slike 4 1 5). Viskozitet izmjeren prvog
dana je imao najvece vrijednosti kod uzorka sa 1%
inulina uz TTM na 85°C/10 i iznosio je 22,3 mPas.
Do kraja skladistenja, u ovom uzorku primjetan je
neznatan pad viskoziteta do vrijednosti 19,7 mPas
(Slika 4b, Slika 5). Sedmog i 14. dana skladistenja
najveci viskozitet je imao kontrolni uzorak termicki
tretiranog mlijeka na 85°C/10 min sa 57,3 mPas,
odnosno 48,3 mPas, kod kojeg je doslo do naglog porasta
viskoziteta 7. dana skladiStenja (Slika 4a, Slika 5). Vri-
jednost viskoziteta kontrolnog uzorka sa TTM na 95°C/5
min bila je najveta 14.dana skladiStenja s prosjecnom
vrijednos¢u 16,0 mPas (Slika 4c, Slika 5).

Tokom skladistenja, uzorci sa dodatkom inulina
pokazuju manje oscilacije u vrijednostima viskozite-
ta bez obzira na termicki tretman mlijeka, pa se kod
uzorka sa termicki tetiranim mlijekom na 85°C/10
min i 1% inulina vrijedosti kreéu od 22,3 do 19,7
mPas (Slika 4b, Slika 5), a kod uzorka sa termicki
tretiranim mlijekom na 95°C/5 min sa 1% inulina od
10,3 do 18,7 mPas (Slika 4d, Slika 5).
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Diskusija

Glavni cilj proizvodaca jogurta je proizvodnja
proizvoda sa optimalnom konzistencijom i stabilno-
$¢u. Medu kljuénim parametrima koji mogu uticati
na procjenu kvaliteta jogurta je viskoznost. Medu-
tim, na vrijednost viskoziteta, izmedu ostalih, zna-
Cajno uticu: nacin vodenja fermentacije (vrsta starte-
ra, koli¢ina inokuluma, temperatura i trajanje fe-
rmentacije), vrsta i koli¢ina dodataka koji se koriste
u proizvodnji jogurta, kao i termicki tretmani mlije-
ka koji imaju primarni znacaj (Denin-Durdevié¢ i
sar., 2002).

Brzina fermentacije, koja se provodila na 43°C,
bila je priblizno ista za sve uzorke, s tim da su nesto
brze fermentisali uzorci sa termickim tretmanom
mlijeka na 95°C/5 min, bez obzira na dodatak
inulina. U prvim satima fermentacije aktivnost
starter-kultura je u fazi prilagodavanja pa je snizenje
pH vrijednosti minimalno. Od 3. do 6. sata
fermentacije bakterije mlijecne kiseline se nalaze u
log fazi razvoja i uocava se nagli pad pH vrijednosti.
Za kontrolne uzorke (K) to je za 2,08 pH jedinica
(TTM 95°C/5 min) i 1,95 pH jedinica (TTM
85°C/10 min), a za uzorke sa dodatkom inulina za
2,00 pH jedinica na oba temperaturna rezima
mlijeka.

U toku skladiStenja, kod svih uzoraka vidljiv je
veci pad pH vrijednosti samo od nultog do prvog dana
skladistenja, $to je posljedica naknadne fermentacije.
Dalji tok cuvanja prati blagi pad pH i 14. dana vri-
jednosti su se kretale izmedu 4,14 i 4,43. Uzorci sa
dodatkom inulina, bez obzira na termicki tretman
mlijeka, imaju nize pH vrijednosti od kontrolnih.

Koli¢ina mlijecne kiseline se kretala u intervalu
0,95-1,08%, $to znaci da je koncentracija mlije¢ne
kiseline bila ve¢a od 0,7% $to je minimalna potrebna
koncentracija za sprecavanje rasta nepozeljnih mik-
roorganizama (Rasi¢ 1 Kurman, 1978). Mlijec¢na ki-
selina prati pH vrijednosti, pa je najveci procenat
mlije¢ne kiseline upravo kod uzoraka sa najnizim
pH vrijednostima.

Kozji tecni jogurt ima dosta nizak viskozitet, Sto
se moze objasniti prirodnom osobinom kozjeg jogur-
ta, ali i naruSenom proteinskom mrezom nastalom
zbog razbijanja kazeinskog gela. Dodatak prirodnog
prebiotika inulina doprinio je postojanijoj strukturi i
konzistenciji jogurta, dolazi do stabilizacije grusa, te

teZzeg naruSavanja i promjena unutar proteinske mre-
ze, tokom skladiStenja (Bozani¢ i sar., 2002a).

Termicki tretmani mlijeka kao posljedicu imaju
denaturaciju serum proteina ((Tamime i Robinson,
1999) gdje dolazi do formiranja kompleksa izmedu
kazeina i serum proteina. Kao optimalni termicki
tretmani smatraju se oni koji izazivaju denaturaciju
serum proteina u obimu 80-85%. Ovaj stepen dena-
turacije moze se posti¢i termickim tretmanima na
80-85°C u trajanju 20-30 min i na 95°C u trajanju
5 min (Tamime i Deeth, 1980).

Nasi rezultati pokazuju da primijenjeni termicki
tretmani mlijeka imaju ve¢i uticaj na viskozitet tec-
nog kozjeg jogurta nego dodatak inulina, $to su po-
kazala i1 neka ranija istrazivanja (Stijepi¢ i sar.,
2008). Uzorci proizvedeni od mlijeka sa termickim
tretmanom na 85°C/10 min imali su ve¢i viskozitet
nego uzorci proizvedeni od termicki tretiranog mli-
jeka na 95°C/5 min, bez obzira na dodatak inulina
(Stijepi€ i sar., 2008), Sto se moze pripisati manjem
stepenu denaturacije serum proteina na 95°C/5 min.

Period skladi$tenja je uticao na srednje vrijedno-
sti viskoziteta te¢nog kozjeg jogurta. Najvecu sred-
nju vrijednost viskoziteta i rast tokom skladistenja
ima kontrolni uzorak mlijeka termicki tretiran na
85°C/10 min, dok najnizu srednju vrijednost viskozi-
teta koja opada tokom skladi$tenja ima uzorak mlije-
ka termicki tretiranog na 95°C/5 min. Najstabilniji
uzorak tokom skladistenja, bez veéih oscilacija, jeste
uzorak sa mlijekom termicki tretiranim na 85°C/10
min sa 1% inulina.

Generalno, moze se re¢i da, za razliku od ¢vrs-
tog jogurta, te¢ni jogurt ima optimalniju temperaturu
termi¢kog tretmana mlijeka 85°C/10 min, nego
95°C/5 min (Denin-Durdevi¢ i sar., 2002), a dobijeni
proizvodi imaju bolje fizickohemijske i senzorske
osobine.

Zakljucci

Termicki tretman mlijeka i dodatak inulina imali
su uticaja na fizickohemijske osobine tecnog kozjeg
jogurta.

Mjerenjem viskoznosti, uzorci termicki tretirani
na 85°C/10 min, pokazali su vece vrijednosti visko-
ziteta, §to ukazuje na bolju stabilnost grusa i konzis-
tenciju. Tokom skladiStenja najvece srednje vrijed-
nosti viskoziteta ima kontrolni uzorak termicki treti-
ran na 85°C/10 min, dok je najstabilniji uzorak to-
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kom skladiStenja sa 1% inulina pri istom termickom
tretmanu.

Vidljiv je blagi pad pH vrijednosti do kraja skla-
diStenja, s tim da se nesto nize pH vrijednosti, a veéi
udio mlije¢ne kiseline, uocavaju kod uzoraka sa do-
datkom inulina, bez obzira na prethodni termicki
tretman mlijeka. Povecana koli¢ina suve materije
bez masti i veéi udio mlijecne kiseline kod uzoraka
sa dodatkom inulina, uticali su i na povecanu
stabilnost strukture grusa tokom skladistenja.
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PRILOZI
Fizickohemijski parametri Uzorak

pH vrijednost 6,63
Kiselost (°SH) 8,0
Gustina (g/cm’) 1,029
Mlijecna mast (%) 4,03
Proteini (%) 3,06
Laktoza (%) 4,58

Suva materija (%) 12,35
Bezmasna suva materija (%) 8,32
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Slika 1 Promjena pH wrijednosti tokom fermentacije kozjeg mlijeka
tretiranog razli¢irim temeraturama i sa dodatkom 1% inulina(IN) i bez

dodataka (K)
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IHACTEPEJIO3A POAUTE/BCKOI' JATA RYPAKA
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Summary

The pasteurellosis of turkey breeders is described in this paper. The disease had peracute onset, high
mortality and pneumonia. The main characteristics of the described disease were fibrinous pneumonia with
focal and confluent necroses surrounded with giant multinuclear cells. Pasteurella multocida was islolated
from the samples taken on the necropsies. Amoxicilin was used for the therapeutic treatment of turkey
breeders infected with this microorganism.
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Uvod

Pastereloza je infektivno, kontagiozno oboljenje
od kojeg oboljeva Zivina, ptice u slobodnoj prirodi i
zooloskim vrtovima. Golubovi oboljevaju vrlo retko,
a flamingosi su otporni prema ovoj infekciji. Kod
domace Zzivine se obi¢no javlja u formi septikemije
uz visok procenat morbiditeta i mortaliteta, ali se
moze javiti i u hroni¢noj formi.

U poredenju sa ostalim vrstama Zivine, ¢urke se
smatraju najprijemc¢ivijom vrstom za ovu infekciju
koju, pored ostalog, karakteriSe vrlo izrazen zapalje-
nski proces u pluénom parenhimu. Na pojavu i sam
tok bolesti uticu mnogobrojni faktori kao §to su: losi
ambijentalni uslovi (mikroklimat), deficitarna ishra-
na, stres i dr.

Uzro¢nik bolesti je Pasteurella multocida, gram
— negativan, nepokretan, nesporogeni bipolarni
koko-bacil, pojedinacan ili u paru, a ponekad u vidu
kra¢ih lanaca. Poznato je pet serolokih grupa
Pasteurella multocida (A, B, D, E i F), koje su na
osnovu somatskog antigena svrstane u 16 sero-
varijeteta. Od faktora virulencije poseduje kapsulu,
endotoksin, hijaluronidazu, fimbrije i adhezine. Infe-
kcija obi¢no nastaje aerogeno, mada se ne mogu
iskljuciti ni drugi putevi infekcije (7, 3, 5).

Kod ljudi Pasteurella multocida moze da inficira
rane nastale kao posledica ujeda zivotinja, pri cemu
se na mestu infekcije razvija otok, bolnost i hemora-
gi¢no-gnojni eksudat.

Metode rada

U ovom radu, materijal za ispitivanje su predsta-
vljali leSevi ¢uraka roditeljskog jata sa jedne farme
na severu Srbije. Starost jata u trenutku pojave ugi-
nuca bila je 38 nedelja. Od ukupnog broja ¢uraka na
farmi (1002 jedinke) uginulo je 303 jedinke
(30,24%). Na dan posete farmi od 18 uginulih
¢uraka obdukovano je 11 leSeva. U toku bolesti
vlasnik farme nije primetio klinicku simptomatologi-
ju koja bi upucivala na oboljenje. Klini¢kim pregle-
dom jata ustanovljena je umerena depresija pojedi-
nih jedinki. Interesantno je, takode, da je veci broj
uginulih ¢uraka pronaden u gnezdu. Program imuno-
profilakse jata ¢uraka sproveden je prema uputstvu
proizvodaca komercijalnog hibrida, pri ¢emu su ak-
tivnom imunizacijom obuhvacene: atipicna kuga
peradi (New Castle), boginje, crveni vetar, rino-
traheitis, pastereloza i epidemicni tremor.

Posle izvrsene obdukcije uginulih ¢uraka, za his-
topatolosko i bakteriolosko ispitivanje uzeti su uzorci
tkiva pluca. Uzorci tkiva pluéa za bakteriolosko is-
pitivanje zasejani su na agar sa 5% ovcije krvi, zatim na
hranljivi agar i Mac Conkey agar. Zasejane podloge su
inkubisane na temperaturi od 37°C u aerobnim uslovima
tokom 24 ¢asa. Od Ciste bakterijske kulture ispitane su
morfoloske, fizioloSke i biohemijske karakteristike.
Identifikacija P. multocida izvrSena je na osnovu dobije-
nih rezultata prema Quinn-u (6). Potvrda identifikacije
uradena je primenom BBL Crystal ID, E/N ID kit
(Becton Dickinson).

Uzorci tkiva pluéa za histopatoloski pregled su
fiksirani u 10% puferizovanom formalinu, proceso-
vani standardnim postupkom i uklopljeni u parafin-
ske blokove. Parafinski isecci plu¢a debljine oko 5
mikrometara bojeni su hematoksilin-eozin metodom
(HE).

Rezultati i diskusija

Makroskopskim pregledom kod svih uginulih
jedinki, odmah nakon otvaranja pleuroperitonealne
duplje, mogla se uoditi zamucenost vazdusnih kesa,
a kod Ccetiri lesa vidljiv je bio i fibrinozni eksudat.
Nakon ekstirpacije plu¢a kod svih obdukovanih ¢u-
raka uocljiva je asimetri¢nost, tako da je levo pluéno
krilo bilo znatno voluminoznije i pokazivalo veci
stepen patoloskih promena. Pluca su bila tamnocrve-
ne boje, konsolidovana, prekrivena naslagama fibri-
na i to posebno na kostalnoj povrsini. Na preseku, u
parenhimu pluca, kod tri ¢urke, uoceni su solitarni
milijarni nekrotiéni fokusi blize povrSini pluca.
Pored promena na plu¢ima, konstatovana su i diskre-
tna tackasta krvavljenja na epikardu. U usnoj Suplji-
ni, jednjaku i voljci kod svih obdukovanih jedinki
nalazio se sluzavo-hemoragi¢ni sadrzaj. Patoana-
tomske promene na drugim organima nisu uocene.

Mikroskopskim pregledom iseCaka pluénog tkiva
bojenih HE metodom, ustanovljene su razliCite faze
inflamatornog procesa uz dominaciju fibrinoznog eksu-
data i prisustvo heterofilnih granulocita. Mestimicno u
pluénom tkivu, viSe subpleuralno, nalaze se pojedinacna
polja nekroze koja su ponekad masivna i okruzena dzi-
novskim multijedarnim éelijama, §to mikroskopsku sliku
¢ini vrlo karakteristicnom.

Opisane promene u pluéima su najverovatnije
posledica delovanja endotoksina P. multocida. Nas-

tanku nekroze doprinose i heterofilni granulociti koji
imaju znacajnu ulogu u ostecenju tkiva (3). Pneumo-
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ni¢ne promene jaceg intenziteta, ustanovljene na le-
vom plu¢nom krilu, mogu se objasniti ve¢im proto-
kom krvi kroz levo pluéno krilo kao posledica veceg
pre¢nika leve pulmonalne arterije, zbog ¢ega u fazi
septikemije znatno veéi broj bakterija pristize u
njega (1). Uprkos intenzivnim i karakteristi¢cnim
promenama u plué¢ima izostala je odgovarajuca kli-
nicka slika. Izostanak klinickih simptoma pasterelo-
ze Curaka opisuju i drugi autori (8). Slabo izrazena
klini¢ka slika nije u korelaciji sa ustanovljenim pato-
morfoloskim promenama, $to je verovatno posledica
infekcije visoko virulentnim sojem P. multocida.
Visok mortalitet je takode u vezi sa virulencijom
soja P. multocida koji verovatno i nije bio ukompo-
novan u primenjenoj vakcini protiv pastereloze. Na-
dalje, iznenadna uginuca nastaju i kao posledica
veoma brzog Sirenja uzro¢nika u organizmu Curaka.
Eksperimentalno je utvrdeno intratrahealnom inoku-
lacijom Pasteurella multocida (P-1059), da se dva
sata posle inokulacije uzro¢nik umnozava u samoj
traheji, a zatim postepeno kolonizuje donje respira-
torne puteve. Posle Sest ¢asova od inokulacije, paste-
rele ulaze u sistemsku cirkulaciju i umnoZzavaju se
intenzivno u jetri i slezini (4). Tacno se ne zna mesto
prodora uzro¢nika pastereloze u krvotok, ali prema
eksperimentalnim istrazivanjima Ficken-a i sar. pret-
postavlja se da oSteceni epitel vazdusnih kesa pred-
stavlja potencijalno mesto ulaska P. multocida u sis-
temsku cirkulaciju (2).

Nakon zavrSene izolacije uzro¢nika i ispitivanja
njegove osetljivosti prema antimikrobnim sredstvi-
ma, predlozena je terapija amoksicilinom, koji se po-
kazao vrlo efikasnim u lecenju pastereloze ¢uraka.

Zakljucak

Dijagnostikovanu pasterelozu ¢uraka karakterise
visok procenat morbiditeta i mortaliteta, brz tok,
izostanak klinickih simptoma bolesti, uz veoma
izrazene patomorfoloSske promene na plu¢ima i to
narocito na levom pluénom krilu. Mikroskopski

nalaz na plu¢ima ukazuje na fibrinoznu pneumoniju
sa nalazom pojedinacnih ili konfluentnih nekroti¢nih
fokusa okruzenih dzinovskim multijedarnim celija-
ma. S obzirom na znacajne ekonomske gubitke koji
mogu nastati kod pojave ovog oboljenja, na farma-
ma za uzgoj ¢uraka, neophodno je primenjivati visok
nivo biosigurnosnih i zoohigijenskih mera, uz spro-
vodenje imunoprofilakse.
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1YIOYTCTBO AYTOPUMA:

[omroBanu unrtaonu, Oyayhu ayropu pagoBa oBOT
4aconuca, y TeKCTY KOjU CIHjell Cy OCHOBHM KpH-
TEPHjyMH 3a IUCAE U CaJprKaj OBOT Yacomuca:

Hpnnosu:

1. Kpurepujymu 3a nuzgaBame HaAy4YHHX 4acomuca
2. VYmytctBo 3a ypehuBame HmpuMapHHX Hay4dHHUX
yacomnuca

A - OCHOBHU KpUTEPUjYMHU

1. JMa ce y gacomucy o6e30ehyje BHCOK HaydHH
HUBO W Jia MpecTajba HayKy y onronapajyhoj
HAy4YHO] 00JIaCTH, OJHOCHO IUCHHUIUIMHY TIpen
noMahoM ¥ HHOCTpaHOM HAay4YHOM jaBHOIINY.

2. Jla uMa peakuyjy cacTaB/beHy OJf HCTAKHYTHX
HayYHHX PaHUKA y 00JaCTH KOjy IIOKpHUBA.

3. [a je y gacommcy obe3behena mmpa capanma
HCTaKHYTHX CTpy4maka u3 oapehene Haydme
00671aCTH, OHOCHO TUCLHILINHE.

4. [a ce npu n3bopy wiaHaka IpUMeEmYje CHCTEM
peLeH3nje TeKCTa.

5. Jla ce pamoBu y Yacomucy o0jaBibyjy IpBEH-
CTBEHO HA CHIJIECKOM, WM HEKOM JPyroM
CBETCKOM j€3HKY, O/THOCHO JIa je PEIOBHA ITpaK-
ca pemakumje na ce 00jaBibyjy HPHIO3H Ha
CTpPaHUM je3ULMMa.

6. Jla u3nasu peoBHO, U
7. Ha je mpwiarohen YmyTcTBY 3a ypehuBame

MIPUMApHUX HAYYHUX ITyOJIHKaIHja.

b - YnyrcerBo 3a ypehusame npumapuux
HaYYHHX Yaconuca

OBuM YmyTcTBOM ce perynuie ypehuBame Mpu-
MapHUX Hay4YHHX 4Yacolhca y CKJIaIy ca 3aXxTeBHMa
Melyynaponuux crannapaa UCO.

VYpenuuiy ¥ n3gaBadd NpUMapHHUX Yacomwca o0a-
BE3HU Cy Jia ce, NPUIHMKOM ypeljiBama yacormca,
MpUApKaBajy cieaehnx ymyTcraBa U KpUTEpHjyMa.

1. Y dacomucy ce 00jaBibyjy WIAHIIM KaTerOpH-
CaHU Kao:

o OPUTMHAJIHA HAYYHHU paOBH,

®  [PETXOJHA CAOMIITEHa,

®  [peryieJHH YWIAHLH,

e  CTPyYHM WIAHLH,

®  JIOK Ce IPWIO3H HE KATErOPHIIy.
OZIroBOpHOCT 3a KaTErOPH3aLH]jy CHOCH PeAaKIt-
ja gacomuca (ycJIOBHM 3a KaTeropusaluujy IaT cy
y npuiory 1).

YnaHuy Mopajy Ja caapxke cienelie eneMenTe:

e HAC/IOB YJIaHKa,
e  WMeHa ayTopa,
e  ajpeca MHCTUTYLHje ayTopa,

e aTyM IpHjeMa YiIaHKa y YpeIHH-
LITBO,

e  VJIK o3Haky,

e  KJbYYHE PEYM WU IECKPHUITOpE,

e  pe3uMe Ha HallleM M CTPaHOM je3HKY,
e  Oubmmorpadcku MHACHTH(UKATOD,

e  0O3HAaKy KJIacH(UKaIHje WIaHKa.

Hanomena: O cBakoM MojeJMHOM €JIEMEHTY BHIECTH
y mpusiory 2.

2. Cpaka cBecka jefHE CepHjcKe MyOIHMKarmje
Tpeba 1a caapiKu HACIOBHY CTPaHy MU CTPaHy
KoOja je 3aMemyje Kopule, ca cienehum eneme-
HTHMA!

®  HACJIOB YacOIuca,
e  VJIK o3Haky 3a yacomuc,

®  O3HAKY CepHje ako UX MMa BHIIE,
e  0Opoj cBecke,

®  MeCTO M3[aBauya,

*  mu3IaBady,

®  TOJMHA M3/1aBamba,

e  Oubnmorpadcka MaHIIeTa,
VY cBakoM Opojy yacorica Ha UCTOM MECTY Mopajy
OUTH HaBeJIeHU cieaehy momamu:

e  Ha3WB OpraHM3alyje Koja je OATOBO-
PHa 3a H3/1aBabe Yacomuca
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®  cacTaB ypeIHHIITBA
e  ajpeca ypemHHIITBA

®  CacTaB M3/1aBaYKOI CaBeTa
e  mTaMmapuja

®  caJpxaj CBecKe

Hamomena: O enemeHTHMa Koje Tpeba 1a UMa CBaKU
0poj "acomuca BUACTH y IPUIIOTY 3.

Hpwuaor 1.

1.

OpuruHaJIHM Hay4YHH WIaHAaK CaJpXu pesyJiare
M3BOPHUX HCTpaxkuBama. Hayune uHdopmaryje
y paxy Mopajy outu obpaljeHe u n3IoKeHe Tako
Jla ce MOTy eKCIEepPHMEHTH ITOHOBUTH U IPOBe-
PHUTH aHaIU3€ M 3aKJbYYLM Ha KOjUMa ce pe3yl-
TaTH 3aCHUBA]Y.

IIperxomHO caommTeme cagpXW HaydHE pesy-
JTaTe YUjU KapaKTep 3aXTeBa XUTHO 00jaBJbUBA-
e, alld He Mopa Jja oMoryhu npoBepy U IOHaB-
Jbambe M3HECCHHUX Pe3yJITaTa.

IperneHy 4iaHak MpeCTaBIba LEIOBUT Iper-
Je HeKOr MoApydYja WM MpoOieMa Ha OCHOBY
Beh myOnmkoBaHOr Martepujana Koju je y Imper-
Jelly CaKyIUbeH, aHAJIM3UPaH U pacipaBbaH

CTpyuHH 4IaHaK NPEACTaB/ba KOPUCTAH MPHIIOT
U3 MoJpydja CTpyKe a 4yMja MpodieMaTHKa HHje
Be3aHa 3a M3BOpHA MCTpaxkuBama. CTPY4HH paj
Ce OJHOCH Ha IMPOBEPY WM PENpOAyKLUH]Yy Yy
CBETJIy MO3HATHX HCTPAXKHBamba M IIPEACTaBIba
KOPUCTaH MaTepHjajl y CMUCIY IIHPEeHa 3Haba 1
npuiarohaBama H3BOPHUX UCTPaKMBamba MOTPe-
0amMa Hayke U IIpaKce.

Kareropuzanuja HaydyHHX M CTpyYHHX pajoBa
nara je nmpema npenopykama YHECKO-a.

IIpuaor 2.

1. EnemenTu unaska cy:

HACIJIOB, 3ajeqHu4ky HAcjioOB M IIOJHACIIOB,
KOju Tpeba CakeTo J1a 03HAYH CaapiKaj, fa Oyae
JaK 3a uAeHTHOUKANMjy Y Oubnuorpadujama u
JIpyTHM, MyOnrKanyjaMa Koje u3zajy uhpHopma-
LIHOHE CITyX0e.

HacnoB Moke ma mpaTtum MOAHACIOB KOJU ca-
IpXXH caMoO JONMyHCKe HH(pOpManuje, U OHU

Tpeba ma Oyay jacHO pa3aBojeHH HIp. momohy
JIBOTAYKe.

NUMEHA U AJIPECE AYTOPA

Vme m mpesmMe ayTopa ce HaBOIM Y IIYHOM
00rKy, a mpe3uMe Tpeda THIorpad)cKu UcTa-
hu. MmMe koje je mao ayTop, Kao W pel UMEHa
ayTopa y rpynu Tpeba na Oyae MOIITOBaH OX
CTpaHe ypeIHHKa.

Kana je ayTop xonekTuBHO Teno Tpebda HaBeCTH
y MOTIIYHOCTH HEroBO 3BaHHYHO MME, a aJipecy
CTaBUTH y (DyCHOTY WJIM Ha Kpajy WiaHKa, JOK
ckpaheHn oOIMK HMMeHa MoOXe Ja ce Ja y
3arpajgama.

JATYM YJIAHKA o3nauaBa natym mpujema
KOHauHe Bep3Hje WIaHKa

TEKCT YJIAHKA tpeba na crnenu Joruuad u
jacan mnaH. Tpeba M3MOXKHUTH pasior 3a pax u
BErOB OJIHOC IPeMa CIIMYHHUM MPETXOJHUM pa-
JoBUMa. MeTozie U TeXHHKE Tpeba omucaTd Ha
HAYMH Ja 9YdTaJall MOXE Ja WX IIOHOBH.
Pesynrate u QMCKYCHjy pe3yiTaTa Kao W Ipe-
MOpPYKE IMOXKEJHHO j€ 0/IBOjEHO MPUKa3aTH.

DyCHOTE Ce KOPUCTE CaMO Y U3Y3€THUM CIlyda-
jeBHMa U cajip)ke caMo JOJATHU TEKCT a HUKa/a
akTyenHe Oubnuorpadcke pedepeHue, anu
Mory aa ynyhyjy Ha pedepenie y 6ubnuorpa-
buju.

NITYCTPALIMJE U TABEJIE tpeba na Gyny
HYMEpHUCaHe U CHabJIeBeHe oJroBapajyhum Ha-
cioBoM. CBe mirycrpanuje u Tabene tpeba na
HUMajy YIyTHHUIIE Y TEKCTY.

TTPMJIO3U canpike criopenne, ajad BaXKHE I10-
JlaTKe Kao HIIP. METOZE aHalIn3e, KOMILjyTepcke
HCIIHCe, JUCTY CMMOOJA Kao M JOJaTKe HIyc-
Tpauuje win tabene. [Ipunosu ce craBibajy Ha
Kpaj Tekcra mociie 6ubnuorpaduje u Tpeda aa
Cy O3HAa4YeHH CJIOBMMa, OpojeBUMa WIH 3a-
TJIaBJBEM.

Hutupame y TekcTy Tpeba ma je y ckiamy ca
HCO 690/1987

BUBJINOTPADUIA

Jlucra pedepeHIy Koja ce OJHOCH Ha WIaHKE
LUTHPaHEe Y TEKCTY HaJla3M Ce Ha Kpajy 4iIaHKa,

u Tpeba ma Oyzme m3paljeHa y carigacHOCTH ca
HUCO 690/1987 Jlucra pedepeHun caapxu
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camo pedepeHiie 00jaBibeHe y JOKyMEeHTHMA. Y
cllydajy pazoBa LUTHPaHHX M3 CEKYHIapHHX
H3BOpa, pedeperna Tpeda na Oyne Ha OpUTHHA-
JIy aKo ce 3Ha u Ja Oyzae mporpaheHa u3pa3om
LUTHPAHO Yy ma pedepeHIa CeKyHIapHOT wu3-
BOpA.

On xopHcTH je aKko ce y Oubiamnorpadujy yKiby-
YM U JIMCTA JIUTEpaType NpenopyyeHe 3a YnuTa-
ore.

2. Cpu uwraniu Tpeda na Oyny cHabOeBEHH pes3u-

MEOM U TO Ha je3UKY WIAHKa Ka0 M Ha CTPAHOM
jesuky *E.®.). Pesumen Tpeba na Oyny ypaheHu
y carnacHoctu ca UCO 214.

Csu wnaniu tpeda na 6yay npahenn YK o3na-
Kama U KJbYYHHM peurMa. YKOJHMKO MOCTOJH Te-
3aypyc 3a Ty oOJacT IECKpUITOPH HMajy
MPEJHOCT HaJl KIbYYHHM pedrMa.

CeakoM wiaHKy Tpeba monmenuTd Oubiamorpa-
(cxu unenTuduKanuonn 6poj GHOIUT KOju ciry-
KU 3a OuOmmorpadcky HACHTH(DHUKAIU]Y dYiia-
HKa. OH ce cacToju o1 HACHTH(HUKATOPA KOjU Ce
03HayaBa BEJIMKHMM cloBMMa natuHuue BIBLID
ISO 9115/87 u xozna koju je pa3au4uTe TyXXKUHE,
a cacraBJbeH je OJ ClloBa, OpojeBa M cIie-
LMjAJTHAX O3HaKa 3a MHTepIyHKUHjy. CTpyKTypa
koma ce cacroju ox ISSN o3nake (6e3 maeHTH-
¢uxaropa xoga ISSN), 3atum ox roanHe n3gama
Koja ce muie apanckuM uudpama y sarpaau (4
mudpe). YKOIMKO HeMa roJIMHE U3/jama MHIIe ce
npa3Ha 3arpaja, a 3aTUM ClleJd O3Haka 3a
BOJIyMEH WM Opoj KOju ce O3HayaBa CIOBHMa
WIA apanckuM Oudpama (IpemMa Yacormucy).
Yxomuko je Opoj CBecKe O3HA4YEH CIIOBHMA,
KOPHCTE Ce camo INpBa yeTupu ciosa. [IpBu cre-
MIeH Ha3HaYeHa ce 0/[Baja ABOTAYKOM O] Ipyror
CTeleHa Ha3Hauema. Kao 4eTBpTH eNeMEHT Koja
CTOjM TATMHALMjAa KOjOj TPETXOOM O3HAKa II. H
1udpe oJ1 IOYETHE JI0 MOCNIECAbE CTPAHE YWIAHKA.

@opmupame cecke uaconuca. Cpa u3gama ce-
pujcke myOnmKanuje Mopajy Outé ucror Qop-
MaTa 300T moBe3a U cMemraja. Haydnu gacomu-
CH MOpajy pedoBHO aa objaBe HajMame jedaH
Hay4YHHU palJ, JOK OCTaJIK YJIaHIIK MOT'y IIpyurajia-
TH JPYTMM KaTeropujama, 3aBHCHO Ofl CTPYKTY-
pe Jacomnmuca.

3arnaBipa 3a CHeHHUjallHE OOJUKE, Kao arcTpa-
KTH, HOBOCTH HJIH JUCKYCHj€ MOTY OMTH Habpo-
jaHU HOCJIe OPUIMHAIHUX YIaHaKa.

6. Axo je mucra ca caap)kajeM IpeBelleHa Ha jefaH
WM BHUIIE je3WKa, IPEnopydyjy ce OIBOjeHE JIH-
CTe 3a CBAKM jE3UK W A CleIe U3a OPUTHHAIHOT
JUCTa cajpikaja. YKOJIHMKO MyOJHKaluja yKIbY-
Jyje WiIaHKe Ha BHIIE je3nka, Tpeba O3HAYNUTH
OpHTHHAJIHY je3uK 3a cBaky wiaHak (E.®. utn.).

AKO je jenquHCTBEHA JINCTA CajpXkaja, MPeBOIH
HACJIOBA C€ JIajy MOCIe OPUTHHATHUX HACIIOBA.

Jluct cagprkaja ako He CTaHe Ha jeIHOj, HACTa-
BJba ce Ha cieznehoj CTpaHu.

Jlucr cagpikaja caapiu:

e  HacioB ImyOnukanuje -
oubmmorpadcka MaHIeTa

e  3armaBsbe Canpixkaj

e  [IONHC YWIAHKA Ca KATErOPH3aIijOM H
"onbmmna"-om

3a momuc wiaHaka KOpHCTH ce ciaeaehu penocien

e  ¥Me ayTopa Kako je JaTo y 3aryiaBiby
qIaHKa

e IIyH HAacJIOB M CBM IIOJHACIIOBU (3a
YjaHaK y HacTaBlKMa, HAcJoB he
outn mpomnpahieH ca HacraBuhe ce,
HAacTaBaK WIH Kpaj, Kako je MpUKiIa-
JTHO)
e  0poj cTpaHe HA KOjOj TEKCT MOYUE U
Opoj cTpaHe Ha K0jOj TEKCT 3aBplla-
B, MI0BE3aH LPTULIOM
VKOJIMKO 4laHaK HHje LITAMIIAH y KOHTHHYHUTETY,
CTaBJba ce MarvHalyja 3a CBaKH CEIMEHT 4IaHKa U
6ubnuorpadcekn uaeHTHHUKaTOp OMOIMA 3a CBaKU
YJIaHaK.

Cuoucak peaesantiux MCO crangapaa

1. ISO 690/1987 Bibliographis references
Content, form and structure. (Biblio-
grafske reference — sadrzaj oblik i stru-
ktura).

2. ISO 18/1981 Contents list of periodicals.
(Kratak sadrzaj periodiénih publikacija i
drugih dokumenata).

3. ISO 215/1985 Presentation of contributi-
ons to perioducals and other serials.
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(Uoblicenje ¢lanka u periodi¢nim publi-
kacijama).

ISO 3297/86 International standard serial
numbering ISSN. (Medunarodni standar-
dni broj za serijske publikacije).

ISO 4/1984 Rutes for the abdreviation of
title words and titles of publications. (Pra-
vila za skradivanje reéi iz naslova i naslo-
va publikacija).

ISO 9115/1987 Bibliographic identifica-
tion (BIBLID) of contributions in serial

and books. (Bibliografska identifikacija
Clanaka u periodi¢nim publikacijama i
knjigama).

ISO 214/1976 Abstracts for publications
and documentation. (Apstrakti za publika-
cije i dokumentaciju).

ISO 7275/1985 Presentation of titles info-
rmation of series. (Prezentovanje informa-
cija iz naslova periodi¢nih publikacija).



BOCHA 1 XEPLEIOBNHA
KAHLUENAPWJA 3A BETEPMHAPCTBO
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