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ITPUMEHA YJITPA3SBYKA Y OTKPUBALY 3AIIAJBEHCKHUX
ITPOMEHA Y BUMEHY KPABA KO/l CYBK/IMHUYKHUX MACTUTHUCA

Annamapmua landu?, Kocra IlerpoBuh?, UBana laBugoB!, Mupa FoBopuun?,
Muoapar PagunoBuh!

Kparak cagpaxaj

KoHTpo.s1a 3jpaB/ba BUMeHA KpaBa je GUTAH eJIEeMEHT Y POLeCy TPOU3BOHE
3/ipaBCTBEHO 6e36e/HOT MJIeKa, Te ce Ha papMaMa BUCOKOMJIEYHUX KpaBa, Kpo3 Mpo-
rpaM KOHTpOJIe MaCTUTHCA, PeZJOBHO CIIPOBO/ie Mepe OTKpPUBamba U NpeBeHIuje 60-
JIeCTU BUMeHa. Y 11M/by OTKpHBaka NpoOMeHa y MapeHXUMy BUMeHa MOXe ce IpuMe-
HUTHU YJITPA3ByYHH MpeETrJie]; Koju oMoryhaBa BU3yasu3alujy CTPyKTypPHUX MpOMeHa
BUMEHA HaCTa/IMX Kao Noc/aeIUIa YIIaJHUX IPOLeca ¥ TaKo OJIaKIlaBa JUjarHOCTUKY
o6oJbema. UcTparkuBatbe je cipoBeieHO HAa papMU BUCOKOMJIEYHUX KPaBa XOJIILITAjH
dpu3ujcke pace, Ipu 4YeMy je YKYIIHO MperyieaHo 56 *KUuBoTHba KamndpopHuja mMa-
CTUTHUC TECTOM Yy [[U/bY UJIeHTUPHUKOBAA KpaBa ca CYOKJIMHUYKUM MAaCTUTHCOM. YII-
Tpa3BY4YHU INperJie]] BUMeHa KpaBa ypaheH je Ko cCBUX 56 KpaBa, rfie je ko1 24 Kpa-
Be MapeHXUM GHO 04yBaH, a KoA 32 KpaBe je yTBpheH CyOKJIMHUYKK MacTUTHC Ka-
JudopHUja MACTUTHC TECTOM. YITPa3By4YHH Mperse] NapeHxMMa BUMeHa ypaheH je
MeTOo/I0M AUpeKTHOT KoHTakTa. Kog 27 /32 (84,38%) kpaBa youeHa je HEXOMOT€HOCT
MapeHxXrMMa ca CMalbelheM aHeXOTeHOCTH MJyedyHHX KaHasuha. Kog 5/32 (15,62%)
KpaBa NapeHXUM BUMeHa Ce YJITPa3BYYHO BU3yaJM30Ba0o Kao XOMOTeHa, XUIIepexo-
reHa CTPyKTypa ca aHeXOTeHUM MOoJpydyjuMa Koja 0AroBapajy KpBHUM CyZO0BUMa U
MJIedHUM KaHaiauhuMa. Kosi cy6KJIMHUYKOT MacTUTHCA, TAPEHXUM BUMeHa yo4yaBa ce
Kao HeXOMOoreHa CTPYKTypa ca CMakbemheM jaCHe BU3yaJu3alivje MJIe4YHHUX aJBeoJia U
kaHanuha. [ToBehan 6poj comaTckux hesvja y MyeKky, Kao mocjeaula 3anabeHCKOr
npolieca, ;0BOAHU [0 MPOMeHa Y IapeHXUMy BUMeHa KpaBa.
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USE OF ULTRASOUND IN DETECTION OF INFLAMMATORY
CHANGES IN COWS UDDER WITH SUBCLINICAL MASTITIS

Annamaria Galfi', Kosta Petrovi¢?, Ivana Davidov', Mira Govor¢in’, Miodrag
Radinovi¢!

Abstract

Control of udder health is an essential element in the process of safe milk
production, thus, through the mastitis control program, dairy farms regularly
conduct measures of detection and prevention of udder diseases. In order to detect
changes in the parenchyma of the udder, an ultrasound can be applied which allows
visualization of udder structural changes incurred as a result of inflammatory
processes, thus facilitating diagnosis of diseases. The study was conducted on a
dairy farm of Holstein — Friesian breed, where were in total examined 56 cows with
California mastitis test in order to identify cows with subclinical mastitis. In this
study, all 56 cows were examined by ultrasound. There were 24 cows with healthy
udder parenchyma and 32 cows were with subclinical mastitis positive by California
mastitis test. Ultrasound examination of the udder parenchyma is performed using
the direct contact method. In 27/32 (84,38%) cows was observed non —homogenous
parenchyma with increased anechogenicity of lactiferous ducts. In 5/32 (15,62%)
cows udder parenchyma was appeared homogenous hyperechogenic structure with
anechoic areas that correspond to blood vessels and lactiferous ducts. In subclinical
mastitis, udder parenchyma appeared as non — homogenous structure with a lack
of clear visualisation of milk alveoli and lactiferous ducts. Increased somatic cell
count leads to inflammatory process and changes in parenchyma of cow udder.

Keywords: ultrasonography, cow, udder, subclinical mastitis
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YBO/, / INTRODUCTION

MactuTuCc mnpeacTaB/ba jeHY O]
Haj3HA4YajHUjUX O60JIECTH BHCOKOMJIEY-
HUX KpaBa KOja HAaHOCH BeJIMKe eKOHOM-
CKe T'yOUTKe, IPU UeMY yTHY€e Ha KBAJIU-
TEeT W XUTHjeHCKy HCIPaBHOCT MJIEKA,
Kao W Ha J06po6uT xuBoTuma (Khan u
Khan, 2006). Hajuemhu y3pok HacTaHKa
3anasbeha BUMEHA je MPoJop MaTOTeHUX
MHUKpOOpPTaHHW3aMa MpPeKOo CHCHOI KaHa-
Jla y BUMe, [IpU 4YeMy ce 60JIeCT KapaKTe-
pHilie NaTOJOWKHUM MPOMeHaMa Y TKUBY
MuieuHe xse3ne (Nielsen, 2009).

TokoM nepuoza JaKTaLuje U UHBO-
JyLuje MJe4YHe »KJe3/le KpaBa, Heol-
XOJIHO je peJJOBHO CIIPOBOJUTH KJIUHUY-
Ke Iperje/ie BHMEHa, aJCHeKLUjoM U
naJjnanujoMm, pajd yTBphuBamwa NpUcy-
cTBa nopemehaja 3/jpaBCTBEHOT CTaTyca.
KinmHn4YKM npersef, ka0 OCHOBHAa MeTO-
Jla mpersieja BUMeHa, omoryhasa jesiHo-
CTaBHY U JIaKy JUjarHOCTUKY CI0Jba BU-
A/bHMBHX IMPOMEHA HA BUMEHY, aJIM Hau-
Jla3u Ha IOoTellKohe y JeTeKUuju Mpo-
MeHa y MapeHXUMy BUMeHa. Y IJU/by OT-
KpHBama IIpOMeHa y IapeHXUMy BUMeHa
KpaBa, MOXe ce IPUMEHUTH YJITpa3Byu-
HU mpersie], Koju omoryhaBa BuU3yasu-
3aU4jy CTPYKTYPHUX INPOMEHa BHUMEHaA
HaCTa/IMX Kao MocJjejula yajJHuX mMpo-
neca M TaKO OJIaKIlaBa [UjarHOCTUKY
oboJbema.

[IpBo ysATpasBy4yHO CHHMame CHCe
BUMeHa KpaBa ypaguau cy Caruolo i
Mochrie (1967), npu yeMy cy KOPUCTUIHU
yJATpa3By4YHHU anapaTr y A MOAY U COHAY
¢dpekBennyje 1 MHz, nok cy Cartee u cap.
(1986) 06aBUIN UCIUTHBAE CTPYKTYP-
HUX [pOMeHa IlapeHXMMa BHMeHa YJ-

TpacoHorpadujom y b mozay. Tokom mo-
caepbuX TOAWHA, YJITPAa3BYK je Hallao
IUPOKY MPUMEHY Y AUjarHOCTHULH CY6-
KJMHUYKOT MacCTUTHCA KOJ BHCOKOM-
JIeUHHUX KpaBa. McTpaxkuBama cy rmokasa-
Jla fja yaTpacoHorpaduja npyxa 3Havaj-
He uHpoOpMaIHje o 3/[paBCTBEHOM CTaTY-
cy BUMeHa U oMmoryhaBa BU3yaJiu3alujy
weHux cTpykTypa (Flock u Winter, 2006;
Hussein u cap., 2015).

[ln/p ucTpakrBama je a ce yKaXke Ha
3Ha4aj yATpa3By4YHe AUjarHOCTUKe Y pa-
HOM OTKpHUBamy CYOKJUHUYKOT MaCTH-
THCA KOJi BUCOKOMJIEYHUX KpaBa.

MATEPH]JAJI U METOJE /
MATERIAL AND METHODS

HUcTpaxkuBatbe je cnpoBeieHo Ha dap-
MM BHUCOKOMJIEYHUX KpaBa XOJILITAjH
dpusHjcke pace Ha TepUTOpHUjU AyTo-
HoMHe [lokpajune BojBogune Peny6.u-
ke Cpb6wuje. YKyIHO je nmpersiejaHo 56 Kpa-
Ba cTapocTu 3-5 roguHa, y nepuoy Kac-
He JlakTauuje. TOokoM Tor nepuoja Jak-
Talyje, MOXKe Ce yOUMTH noBehamwe 6poja
coMaTckux henuja y mueky. I[Ipe ynrpas-
BYYHOT Iper/je/ia BUMeHa KpaBa, ypaheH
je KanndopHuja MacTUTHC TECT y LU/BY
OTKpHBawba CyOKJUHUYKOT MaCTHUTHCA.
Kog kpaBa, ca no3auTUBHUM Hasna3oM Ka-
anudopHUja MAaCTUTUC TecTa, ypabeH je
YATPa3BY4YHU Nperyie]; BUMeHa.

[Ipe ynTpasBydHOr Ipersefia, BUMe
KpaBa Ce OYMCTHJIO U ONpasIo OJf HeYu-
croha. /l;laka ce HUje MIMIIaAa, IOUITO je
BUMe BHCOKOMJIEYHUX KpaBa cJlabo 06-
pacjo mHUMa U He OMeTajy yJATpas3Byd-
HU npersef. [loTom ce anJIMKoBao reJi 3a
YJATPa3By4YHU IIpersie]; Ha YJTPa3By4yHY
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COH/JIy M KO)Ky BUMeHa Kako 6U ce OoCH-
rypao fo6ap KOHTaKT uaMehy coHze U
KOXKe. YAITpa3ByyHa BU3yasiM3aluja BU-
MeHa KpaBa ypaheHa je JUPEKTHOM Me-
TOAOM (TpaHCKyTaHa exorpaduwuja), nmpu
yeMy ce KOpUCTHO amapat Esaote pie
medical - falco (Xonanauja) u JuHeap-
Ha coHJia ¢pekBeHUUje 6-8 MHz (cauka

1). Kako 6u ce u3BpIln/ia BU3yaausalyja
1leJIOT NMapeHXMMa BUMeHa KpaBa, YJIT-
pa3By4Ha COH/A Ce NOCTaBJ/baJja y NPOK-
CHMMaJIHO JJMCTAJHU U KPaHUO KayJaJHU
1oJioXKaj ¥ MmoMepasia y CBUM NpaBLyMa
1o nmoBpIIMHM Koxke BuMeHa (Fasulkov,
2012).

Cimuka 1. YnTpasBy4HU Inperjef
2016).

PE3YJITATH / RESULTS

Ha ¢apmu kpaBa, KanudopHuja ma-
CTUTHC TECTOM, YKYIIHO je TperjeaHo
56 kpaBa y I[M/by OTKpHBamba KpaBa ca
CyOKJMHUYKUM MacTuTucoM. Kog 32/56
(57,14%) kpaBa yTBpheHo je Kanudop-
HHja MacCTUTHC TeCTOM oBehaH 6poj co-
MaTckux henuja, nok Koz 24/56 (42,86)
HUje yTBpheHo noBehamwe comaTcKkux he-
Jyja.

YnTpasBy4yHHU Npersej, BUMeHa KpaBa
ypabeH je koj cBUX 56 KpaBa, IJie je Koz

napenxuma miedHe xieszie (Fandu,

24 kpaBe MapeHXUM GHUO O4YyBaH (CaMKa
2A), a koJ, 32 kpaBe je yTBpheH CyOKJIH-
HUYKH Mactutuc Kanudopuuja macru-
tuc tectoMm. Kox 5/32 (15,62%) kpaBa,
ca MO3UTUBHUM pe3dysaTtaTroM Kamudop-
HUja MAaCTUTHUC TECTA, HUCY YOUeHe MpPo-
MeHe MapeHxrMa BHMeHa yJITPa3BYKOM,
Jlok ¢y kox 27/32 (84,38%) kpaBa youe-
He MPOMeHe NapeHxXrUMa BUMeHa y BUAY
ryouTKa XOMOreHOCTH. [lapeHxuM BuMe-
Ha npuMehyje ce yaTpa3By4HO Kao XOMO-
reHa, XMIlepexoreHa CTPYKTypa ca aHe-
XOT€HUM IOoJipydYjuMa Koja OAroBapajy
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KPBHUM Cy[lOBUMa U KaHAJIUKYJApHOM
CUCTeMY NapeHxruMa BUMeHa (cauka 2A).
Ko cyOKJMHUYKOT MacTUTHCA, NapeH-
XM BHMEHA yo4yaBa Cce Kao HexoMoreHa

CTPYKTYypa Ca CTakbEemhbeM adHEXOT€HOCTHU
MJIEYHUX aJiBeoJia U KaHaJsuha (CJ'II/IKa
2B).

Cimka 2. YnTpa3By4yHM NpUKa3 NapeHXUMa BUMeHa KpaBa 6e3 3HaKoBa Cy6OKJIU-
HUYKOT MacTuTUca (A); U ca cyokaIMHUYKUM MacTtuTucoM (B) (I1 - mapenxum BuMe-
Ha, MK - msieunu kananuh, KC - kpBHU cyf)

AUCKYCHJA / DISSCUSION

Cy6KJMHUYKU MacTUTHUC KOJ, BUCO-
KOMJIEUHHUX KpaBa [1pe/icTaB/ba 3HaYajaH
npo6JieM Ha ¢papMama, Tako Jia je 6p3a u
TayHa JiMjarHosa oJ, npecyjHor 3Hayaja
y LW/by CMalbemha eKOHOMCKUX I'ybuTa-
ka. CTaHJjap/iHa MeTo/ja OTKpUBaba Cy6-
KJIMHAYKOI MacTHUTHCA KoJ, KpaBa je Ka-
audopHHja MacTUTHC TecT. [I[peMa uctpa-
»KhBambKMa Sharma u cap. (2010), 1axxHo
no3utuBaH pesyntat KanudopHwuja ma-
CTUTHUC TecTa je yodeH y 23,79% 4eTBp-
TH BUMEHQ, /10K je JlaXkaH HeraTuBaH pe-
3yJITaT AeTeKToBaH y 25,72% ciydajeBa.
Varatanovi¢ u cap. (2010) cy y cBoM wuc-

TPaKUBaby JOOWJIM JIAXKHO MO3UTHUBAH
pesyarar KanudopHuja macTUTHC Te-
cta kox 10,78% 4eTBPTH BUMEHAQ, 10K je
JIZ)KHO HeraTUBaH pe3yJiTaT 610 3abeJie-
»KeH KoJ 7,94%. [IpemMa HallIUM HUCTPaXKU-
BambUMa, Ko 15,62% KpaBa y/ITpa3sBy4HO
HUCY youeHe IpoMeHe NapeHxUMa BUMe-
Ha, MaKO Cy MMaJId IO3UTHBAH pe3yJiTaT
KanudopHuja MacTUTHUC TecTa.

YnTpacoHorpaduja BuUMeHa Kpa-
Ba oMoryhaBa OTKpHBakbe CBUX UHTpaA-
MaMapHUX MaTOJIOLWIKUX NPOMeHa Koje
MOTY MNpPEeACTaB/baTU MPEAUCIO3ULIU]Y
3a HactaHak mactuTtuca (Fasulkov, 2012;
Szencziova u Strapak, 2012).
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Kon kpaBa 6e3 3HaKoOBa CyOKJHWHUY-
KOT MacTUTHCA TapeHXUM BUMEHa ce yJI-
TPa3By4YHO BHU3yaJIM30Ba0 Kao XOMOTeHa
exoreHa CTPYKTypa ca U3paKeHUM aHe-
XOTeHUM T0J/bUMa KOju OAroBapajy KpB-
HUM CyZlOBMMa M MJIEYHUM KaHaJauhu-
Ma BuMeHa. OBM HaJla3u CJIaXy ce ca pe-
3yJITaTUMa HUCTPAXKUBaMa JPYrUX ayTo-
pa (Franz u cap., 2009; Kotb u cap., 2014;
lanou u cap., 2016). KapakrtepuctuiaH
YJITPa3By4YHU U3IJIEeJ MapeHXUMa BUMe-
Ha pe3yJ/ITarT je MIPUCYCTBA BE3UBHOT TKH-
Ba Koju moceAyje Behy exoreHy rycTUHY
M KJIe3/JaHOT MMapeHXUMa KOju UMa Makby
exoreHy ryctuny (Flock u Winter, 2006).

YnTpasBy4yHU Hajla3 BUMeHa KpaBa ca
CYOKJIMHUYKUM 06JIMKOM MacCTUTHCA 3a-
BUCH 0O/ CTelleHa CTPYKTYPHUX IPOMeHa
KOje ce I0jaBJbyjy y TKUBY. 3alla/b€HCKU
IpOLleCH Y BUMEHY [l0BOJie [0 IpOMeHe
eXOreHOCTU opraHa. [lapeHxuM BUMe-
Ha ce Hajyelthe youaBa Kao HeEXOMOTeHa
CTPYKTYpa, IpU YeMy eXOreHOCT MOXKe
6uTH cMameHa uiau noBehana (Fandwu
u cap., 2015). Trostle u O’Brien (1998)
YOUMJIU CYy HEXOMOTeHY XHWII0eXOreHy
CTPYKTYpy apeHxuMa BUMeHa KoJ, Kpa-
Ba ca aKyTHUM MacCTUTHUCOM, JJOK Cy MO-
Behamwe eXoreHoCTH 3alasuju KoJ, Xpo-
HUYHOT MacTHUTHCA Kao pe3y/TaT 6yjama
¢dubpo3Hor TkuBa. Kos kpaBa ca cyoKJIu-
HUYKHM MacTHUTHCOM, NapeHXHWM BHMe-
Ha II0CTaje HEXOMOTEH, 0K ce noBehaBa-
Jla eXoreHOCT MJIe4HUX KaHaarha. OBak-
BU HaJla3M Cy Y CKJIaZly ca HaJjlazuMa Jpy-
TUX ayTopa KOju HaBo/ie /ia je moBehamwe
eXOreHOCTU MJIeYHUX KaHajuha nocie-
auna noBehama 6poja comaTckux henvja
y mseky (Kotb u cap., 2014; Ismail u cap.,
2016).

3AK/bYYAK / CONCLUSION

Ha ocHOBy /uTepaTypHUX NojaTa-
kKa Ja KamudopHuja MacTHUTHC TecT
MOXKe [la [ia JIaXKHy peakliyjy, a yaTpas-
ByYHa JAMWjarHOCTHKA oMoryhaBa JieTek-
[[Ujy IpOMeHa y NapeHXMMY BUMeHa Kpa-
Ba MOXe Ce 3aK/byUYUTH Ja yJATpa3Byd-
Ha [YjarHOCTHKa MMa 3HaudajHy /0Ty y
paHOj AWjarHOCTUIM CYOKJIMHUYKOT Ma-
CTUTHCA KOJ, BUCOKOMJIEUHUX KpaBa, jep
je omoryheHO OTpKHBake MpOMeHa y na-
peHXUMy BHMeHa KpaBa Koje cy umase
HeraTUBHY peakiujy KamudpopHuja ma-
CTUTUC TeCTa.
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