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ZupopUknieg @G ATI0AOYIKOG
napdyovtag pactiudag ayeAddav
owmv EXAGda

E. Muoupt(i-Xatwonotrou', A. Z6paykag’,
E. ITerpibou', I'. P1hiodong'

ITEPIAHWH. Zkondg g épeuvag fitav n Siepedvnon g pu-
kntiakig pactiudag twv yadaktonapayoyov ayeddSwv pe amo-
pévoon ka1 tavtonoinon twv unetOuvewy pukitwy. E§etdodnkavy
608 Sefypata ydhaktog npoepydpeva and 104p10pa tetapnpdpia
580 ayeddSwv pe oupmopata khvikig pactiudag and m Bbpeio
EMd6a katd m Sidpkera v etdrv 1997-2001. Xto 50% twv {o-
wv eiye yopnynOei avufakinpiaki ayoyh yopic va nponynfei a-
nopévewon f/ka1 Soxiph evaioBnoiag Tou artiodoyikot napdyo-
vta. Anopovafnkav 42 piknteg o1 onofor tavtonomfOnkav pe ug
yvwotég pukntodoyikég peddSous. Ané autods, o138 (90,4%) 1i-
tav Cupopdknteg ka1 o1 4 (9,6%) pukntudhiakoi poknteg. O1 Gu-
popiknteg nmou amopovddnkav, tavtomomifnkav ota yévn
Candida, Geotrichum, Rhodotorula. Aué ta 34 oteréyn tou yé-
voug Candida BpéOnke 6u 14 fivav C. tropicalis, ka1 6 C. krusei.
Eniong, 4 otedéyn tavtonoiiOnkav wg C. pseudotropicalis, 4 g
C.albicans, 3 wg C. parapsilosis ka1 3 wg C. rugosa evé» 2 otehéxn
tavtonomOnkav wg Geotrihum candidum xa1 2 wg Rhodotorula
spp. O1 puknturhiakof piknteg nou anopovadnkav tavtonod-
Onkav wg Aspergillus spp. Mknteg anopovdOnkav oe kabap
karhiépyera and 38 Sefypata ydhakrog ka1 oe pukui pali pe Pa-
kuipta ané 4 Seiypava. Ané 510 Seiypara anopovdrOnkav pévo
Bakuipia, evédr ané 56 Sev anopovadnke kavévag pikpoopyavi-
opdg. Eivat mpogavég 61 o1 (upopiknteg epmdékoviar otny ma-
Ooyévela ing pactiudag kat mpokarodv o1kovopikég andAereg.

Aé€eig eupempiaong: AyeddSeg, paotude, Cupopukntes, Candida
spp-

EIZATQI'H

O pootitdeg amotehotv €va amd Ta ONUOVTLROTEQX
TEOPANUOTO TV EXTOOPADV 0YEAAIWY YOAAKRTOTTOQOY -
vN¢, oto omoio eumhéxretal Eva ativoho maboydvav Taga-
yovimv. Ot Lupopinnteg amote Aoty UEQOS ™S QUOLOAOYL-

Epevvntixn epyacia

Original article

Yeasts as a causative agent of bovine
mastitis in Greece

Bourtzi-Hatzopoulou E.', Zdragas A%,
Petridou E.’, Filiousis G.'

ABSTRACT.The aim of this study was to isolate fungi from
mastitic milk of dairy cows and to identify fungal microorganisms
involved in bovine mastitis. A total of 608 milk samples from
clinical mastitis quarters from 580 animals in Northern Greece were
collected, during the years 1997-2001. Antibacterial treatment was
administrated to 50% of the sampled animals. Forty two (42) fungi
were isolated and identified using mycological media and methods.
From the 42 fungi isolates, 38 were yeasts and 4 moulds. The yeasts
isolated were classified into the genera Candida, Geotrichum,
Rhodotorula. From the thirty four (34) Candida species, 14 were
identified as C. tropicalisand 6 as C. krusei. Furthermore, 4 isolates
were classified as C. pseudotropicalis, 4 as C. albicans, 3 as C.
parapsilosis and 3 as C. rugosa. Geotrichum candidum and
Rhodotorula spp. were represented with 2 isolates. The isolated
moulds were classified into the genus Aspergillus. Fungi were
isolated in pure culture from 38 milk samples and in mixed culture
with bacteria from 4. In 510 samples only bacteria were cultured,
while in 56 samples no growth of microorganism was observed. The
results of the present study indicate thata level of 6.9% of mycotic
mastitis is significant and yeasts are apparently implicated in
mammary gland pathology causing economic loss.

Key words: Bovine mycotic mastitis, yeast, Candida spp.

INTRODUCTION

Mastitis is one of the most important diseases in dairy
cows. A variety of pathogenic microorganisms is involved.
Yeasts are normal inhabitants of the skin of the udder and
the teats where they exist in low numbers and most of them
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%1ig YhEIdag Tov pooTol ro g nhije, drov Polorovian
0€ TTEQLOQLOUEVO ALELOUS RO OL TTEQLOTATEQOL ATS QUTOUG
elvan gvnonpraxd taboyovol. (Loftsgard xou Lindquist,
1960, Topolka, 1968). Ta tehevtaia yodvia GO ®ow 7O OU-
XVA Ol (XQOOQYOAVIOUOT CUTOL EVOYOTTOLOVVTOL (G OLTLO-
Loy LOT TTOLAYOVTES RALVLKG O VITORAVIKYC HOOTITLOOG
otg ayehddeg (Chengapa rouw ouv 1984, Kirk o Bartllet
1986, Keller xaw ouv 2000).

TToMEg opécm Ty udhuvong etvou dyvoot. To ve-
006, M oTEWUVY, 1] TEOPY, TO ESaPOC, 1| AUEARTIRY] WY OV
RO TOL XEQLAL TOU CLUEAKTY] WITOQEL VL ATOTELECOVY TTNYEC
uoivvong (Richard xon ouv. 1980). AhAn sty udlvvong
UITOQEL VoL, amoTeAEToVY poAvouEva pe Copoputrnteg evoo-
UOOTLA AVTLBORTNOLOMG OREVAOUATA, T OTTOLCL YOQNYOU-
viow Yot Oegarmeio foxtnolaxiic artiohoylog HaoTtidag
1 YL TEoANTTLROUS AGYoug vatd v Enoed mtepiodo. Emi-
TAEOV, 1) AVAOTOM] TV EXREICEMY TOV HAOTOY, %ATd TNV
stepiodo avt, eumoditel v amofol] twv Cuvpopvxritay,
EUVOEL TOV OTTOXLOUGS TOV %o TV exdfhmwon naotitdog
(Weigt 1970, Fransworth »au Sorensen 1975, Sipka »ou
Petrovic 1975, Fransworth 1977). H vtepdooia avtifio-
ATNOLORDV TENOC, ®aTd T Bepamtevtiny aywyr] paotindag,
1AOMOS %Al 0 TEOVUATIONGE TS BNATC ot TV apehxtinng
POV 1] T XONON EVOOUAOTIRMV OREVOOUATWOV, WTOQEL
Vo aoteLEGOVV 0o faovc TEOdLaBECLROTE TOQRAYOVTES.
EEGMhov, Gho naon TEQLOOGTEQA TEEQLOTATIRG LWURNTLRG CiL-
Toloylog naotindag avogpéeton OTL OYeTCoVTaL Ue TEON-
yoduevy yonon avifartnorardv ovowdv (Prasad zon
Prasad 1966, Fransworth 1977, Richard »zouw ouv. 1980).

H mherovomta twv upopuxitmv mov €Xouv amouove-
Oel and meQLotaTvd PaoTITONS OVNROUY OTO YEVOC
Candida (Loftsgard »ou Lindquist, 1960, Topolka, 1968,
Sipka xou Petrovic, 1975, Fransworth, 1977). H Candida
spp- etval TOavS va TEORAAETEL XALVLKY T/ VITORALVL-
%1} LOOTITLOO e COPaEY UEImoT TS TOOGTNTOS TOV TTUQOL-
youevou ydraxtoc. Ta Lo uwogel va epugavicovy zou ye-
Vird ovpumTdpata, Ve To TEOOPANUEVO TETAQTNUGOLL
gheypaivouy, eivor oxdnod rouw exdduva. O enngloels ei-
vouw ouv|Bwg YrEILMITES KoL TEQLEXOVY T YUATO. ZTLS arye-
Madeg ouyva TapaTnEETa aUTOtao, WOTG00, OQLOUEVOL
HOAVOUEVE TETAQTNUOOLOL UTTOQEL VO OUVEYICOUV VOL OUTTER-
%OIVOUV TO LUHQOOQYOVIOUS rOUN ®ow Yo 6-12 urjves petd
™V arodgoun Twv ovurtwpdtov (Prasad xon Prasad 1966,
Fransworth 1977).

Ou Chermette »ouw Bussieras (1993), uetd ané pio pr-
Bloyeagpurt avaordmnon, xatéAnEay 0to ouuréaoua G-
T og apreTég Euvpomaixréc xioes mdvm amtd 1o 6% mg po-
otitdag ogelhetan oe LopoutirnTes. e 0QLOUEVES HAAMOTOL
EUTOOPEG TO TTOOOOTO AT avépyeton oe 26% (Hofmann
raw ovv. 1965, Lagneau now ovv. 1996). Zug HITA ta wwo-
000TA, TG PURENTUTS CLTLOAOYTOS POLOTITLONS TTOLRIAOUV oL
nopaivovrar ot 1-4% twv vrorhvirdy zow 2-7% v whi-
vinav popeav (Fransworth, 1977, Richard xow ovv. 1980,
Kirk »ou Bartllet 1986).

H gpyaomoomy dudyvmwon Tov puxntieis artoloyiog

are occasionally pathogens. (Loftsgard and Lindquist 1960,
Topolka 1968). In recent years, yeasts have been frequently
implicated as a causative agent of subclinical and clinical
mastitis in dairy animals (Chehgapa et al. 1984, Kirk and
Bartllet 1986, Keller et al. 2000).

The natural source of the yeasts in many instances is
unknown. Water, floor, straw, feed, soil, milking machine
and milker’s hands may be a possible source of infection
(Richard et al. 1980). Another source of infection could be
a yeast-contaminated antibiotic for intramammary use,
used either for bacterial infection treatment or preventively
during the non lactating period. The lack of secretion
removal during this period allows yeasts to colonize the
gland more easily (Weigt 1970, Fransworth and Sorensen
1975, Sipka and Petrovic 1975, Fransworth 1977). More-
over, the overdose use of antibiotics in the treatment of
mastitis, as well as the teat trauma due to the milking
machine or the intramammary substances, are the most
important predisposing factors. Furthermore, there is an
increasing number of cases reported, almost associated
with prior treatment of bacterial mastitis (Prasad and
Prasad 1966, Fransworth 1977, Richard et al. 1980).

The majority of yeasts isolates from mastitic milk
belonged to genus Candida (Loftsgard and Lindquist 1960,
Topolka 1968, Sipka and Petrovic 1975, Fransworth 1977).
Candida spp. may cause subclinical or/and clinical mastitis
with severe decrease in milk production. The animals may
often show clinical sings of systemic disturbances and the
affected quarters are usually inflamed, hard and painful.
The secretions are grayish-white and contain numerous
flakes. Spontaneous elimination of infection by the cow
occurs frequently, although some glands will continue to
secrete yeasts for 6 to 12 months (Prasad and Prasad 1966,
Fransworth 1977).

Chermette and Bussieras (1993), after an overview of
the literature, concluded that in some European countries
more than 6% of mastitis is due to yeasts. This percentage in
some farm cases is up to 26% (Hofmann et al. 1965,
Lagneau et al. 1996). In the United States, the prevalence
of fungal mastitis varied. Yeasts cause 1- 4% of subclinical
mastitis and 2-7% of clinical mastitis (Fransworth 1977,
Richard et al. 1980, Kirk and Bartllet 1986).

Selective media are required for the fungi isolation from
mastitic milk.

As there is a lack of data, concerning bovine mycotic
mastitis in Greece, the purpose of this study was to
investigate the incidence of yeasts in the milk of dairy cows
and to identify the different genera and species of yeasts
involved in bovine mycotic mastitis.

MATERIALS AND METHODS

During the years 1997-2001, a total of 608 mastitic milk
samples of 580 dairy farm cows, from Northern Greece,
were cultured. Antibacterial treatment was administrated to
50% of the sampled animals. The first streams of milk were
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nooTiTdag elvan eueT] te ™) Mjym delynotog yéhartog
%O TH X010 EXAERTURGY VITOOTQWUATWV.

Znomdg ™ pevvag Nrav 1 OLleQevvNon TS LU TS
HaOTETLOOS TWV YOAIRTOTAQUYWYDV oyeAAdmV (e Aoud-
VWOT) ROl TAVTOTOMON TV VITEVOUVOV purijtav, xafwng
dev vrtdEyouv PLpALoyQapLrd dedouéva yia Tig paotitdeg
avtéc omv EAdda.

YAIKA KATIME®OAOI

EEetdobnxrav 608 delyporta yaAartog meoeyoueva o-
76 10doLBua TeTaeMuUéoLe 580 ayeAddwv pe cupTTdpaTo
nAwvrric pootindog amté m Bépeto EAAGSa natd ) dudo-
%ewo Tov eTdv 1997-2001. Zto 50% tmv Lohwv elye dobel a-
vufoaxrmolary] ayoyr xmelis va mponyndel aroudvwon
M/xon doripy evanotnotog Tov attoAoyrot Tapdyovra.
O piITeS OnTiVEC YAAOKTOC ATOQEITTTOVTOY, EVA OTY OV-
véyeLo CUAAEYSTAY domrtto To delyua 1o 0molo amobnxrev-
Grav otoug 4° C. H omopd. yivdtav evids 24 mpayv og Brain
Heart Infusion dyap, Chapman dyap, MacConkey dyap
v amopdvwon Paxtnolmv xaw Sabouraud dextrose dyoQ
e yAmoapgpevindin 0,2% yuo arouSGvmon uriToy.

To teuPhia TeTEl Lo TV ATOpGVMOoT TV BarTnolimv
enwdlovrav yuo 48 dpec otovg 37°C, evad Yo TV oops-
VOO TV purijtmv artd ta dvo metpl ue Sabouraud dyao
10 éva enmaldtav otovg 37°C yua pia efdoudda nat to
aiho otoug 26° C yia dvo ePduddec.

Ta faxrtoLa IOV aITOHOVAOINXAY TAUTOTOW|ONRAY UE
Bdon to rahMeQynTLrd now PLoXNUKG Y AQARTNOLOTIRA
TOVG OVppava (e Tovg Quinn ot ovv. (1999).

O purnTulhorol pixnTec IOV aTOpOVHON®AY, TO-
TOTOM ONRAY OVUPVA UE TA LOQPOLOYLRA ROL PUOLOAO-
ywd yoaxmorotxd tovg (Barnett xow ouv. 1990). Tty
TOUTOTTOMOT TV CupopvrIjTomY Xenoortowitnxe to API
20C AUX (Biomericux).

AIIOTEAEXMATA

A76 o 06voho twv 608 derypdtwv ydhaxrtog mov eEe-
Taotnrav, amouovainray wirnteg oe 42 (6,9%). Ané ov-
t00g ot 38 (90,4%) tav Cupoudrnteg zow o 4 (9,6%) fitav
pournrulhaxol pixnteg. O Lupoudxrnteg mov aropovadn-
®nav tovtoromdnxrav ota yévn Candida, Geotrichum,
Rhodotorula. Ané ta 34 oterhéyn tov yévoug Candida poé-
Onxe 6u 14 vjrav C. tropicalis, wan 6 C. krusei. Entlong, 4 ote-
Aéym tavtomoiBnxrav wg C. kefyr (C. pseudotropicalis), 4
wg C. albicans, 3 wg C. parapsilosis wow 3 wg C. rugosa, evad 2
otehéymn tovtomomOnray wg Geotrihum candidum won 2 wg
Rhodotorula spp. (ITwv.1) O 4 purnrudAoxol pixnteg Tov
amopovainray tavtortomOnray wg Aspergillus spp.

KaOapég narhégyetec upopvrnitov avamtiynrav
og 38 amtd ta 608 delyuarta ydhantog. Ze 4 meQurtdoets -
uopvrnteg avamtiyOnrav pali ue faxtora, evad oe 510
TEQUTTAOELS avarttiyOnray uévov paxtiora. Ta Poxrti-
oLa Tov amopovainray nrav Staphylococcus spp. 62,3%,
Streptococcus spp. 19,7% now o€ protEQO TOC0O0TO E.

Mivarag 1. ZupoptixnTeg IOV TOUovaONH*oY ortd LOAVOUE-
VOUG HALOTIROUG AdEVeS ayehddwy
Table 1. Yeasts isolated from infected cows’ mammary glands

Eidon mov aopovadOnxav/ No %
Isolated species

C. tropicalis 14 36,8
C. krusei 6 15,7
C. albicans 4 10,5
C. Kefyr (C. pseudotropicalis) 4 10,5
C. parapsilosis 3 7.9
C. rugosa 3 7,9
G. candidum 2 5,26
Rhodotorula spp. 2 5,26
Xvvohro / Total 38

discarded and the aseptically collected samples kept at a
temperature of 4°C and plated at the latest 24 hours, after
sampling on Brain-heart infusion agar, Chapman agar, Mac
Conkey agar for bacterial isolation and Sabouraud dextrose
agar, complemented with 0.2% of chloramphenicole for
fungal isolation.

The plates for the bacterial isolation were incubated for
48h at 37°C and two Sabouraud plates were kept, one at
37°C for one week and the other one at 26°C for 2 weeks
before discarded.

The isolated bacteria were identified according to
Quinn et al. (1999), using cultural and biochemical
characteristics.

Moulds identification was performed on the base of
morphological and physiological characteristics of the
isolates (Barnett et al. 1990). The yeasts identification was
performed using the api 20C AUX yeasts identification
system (Biomerieux).

RESULTS

From the 608 milk samples examined, 42 (6.9 %) fungi
were isolated. Among these, 38 (90.4%) were yeasts and
4(9.6%) moulds. The yeasts isolates were classitied into the
genera of Candida, Geitrichum, Rhodotorula. From the 34
Candida species, 14 were identified as C. tropicalis and 6 as
C. krusei. Furthermore, 4 isolates were identified as C. kefyr
(C. pseudotropicalis) and 4 as C. albicans, 3 as C. parapsilosis
and 3 as C. rugosa. Geotrichum candidum and Rhodotorula
spp were represented with 2 isolates (Tab.1). The 4 moulds
isolates were classified into the genus Aspergillus.

Pure fungal isolates were obtained in 38 milk samples.
In 4 samples fungi were mixed with bacteria. In 510 milk
samples only bacteria were cultured. The bacteria were
primary Staphylococcus spp. 62.3%, Streptococcus spp.
19.7% and in lower percentage E. coli, Corynebacterium
spp. and Pasteurella spp.

In the remaining 56 mastitic milk samples, there was no
microorganism isolated.
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coli, Corynebacterium spp. now Pasteurella spp.

A6 56 delypota ydhoartog dev amopovabnre nave-
VOIS HQOOQYAVIOUGE.

YXYZHTHXH

Ta 10000Td OTOUGVOONS TUPOUURITOV ROL PURNTUA-
Moxdv puritov o ydho ayehddmv ue paotitda mot-
®IMOVY oNuovTIRd 0TI dLdpoes xMees. v Evodmn to
0000T6 aUTd ®upaivetal oo 4,4 Ewg 6% (Hofmann non
ouv. 1965, Chermette »ouw Bussieras 1993, Lagneau xon ovv.
1996, Moretti zow ovv. 1998) otg HITA uéyol »ow 7%
(Richard »auw ovv. 1980, Kirk »ou Bartllet 1986) eva o tol-
TEC YWES elvan ueyaAtiteo tov 12% (Awad ron ouv. 1980,
Kitamura »now ovv. 1990, Singh now ovv. 1992, Costa zouw
ouv. 1993).

Sugpwva ue ta amoteAEopata g g Hog EQEVVOG,
oL HOoTITLOES TV aryeddwv Tov ogpelhovian og pixNTES -
vépyovtaw o€ 6,9%. To 6,25% and autég ogpelhetar og Tu-
poutnnteg ®ow uévo 1o 0,65% oe purnrulaxovs. To evon-
HOL CUTS CUUPMVEL UE TOL OTTOTEAEOUATOL GAMDV EQEVVAIV TTOV
agoEoBoay evEMIAIkES xwees (Chermette naw Bussieras
1993). H ovyvdten agovaia tmv tupopurijtov og oxéon
UE TOVE PURNTUAALOXOUE, TOAVG VoL 0elheTan 0TV RolUTe-
o1 OVvVaTETTO TWV TEWTWV VO ETUPUHVOVY OTO UOOTLHO O
déva naBmg naL 0To YEYOVOS GTL 0QLOUEVOL CupoudxrNTES
KONOLUOTOLOUV OVTLRAXRTNOLORA, OTtmg TeVIrIMAIVES Y/naw
TETEOXURAIVES ¢ TNYEC aldtov (Menhert xow ouv. 1964,
Farnsworth xouw Sorensen 1972, Fransworth 1977).

O Qupopinnteg Tov yévoug Candida €youvv 1idn yaoa-
#ELoOE( g TBoYGVOL YL TO HAOTIRG AOEVA TV oryeAd-
dwv (Loftsgard wou Lindquist 1960, Farnsworth xou
Sorensen 1972, Fransworth zow Sorensen 1975, Sipka nou
Petrovic 1975). Katd ™ duni pag €épevva 34 amd tovg 38
CupopixrnTteg Tov amopovanray avixay oe £idn tov yé-
voug Candida (mwv.1). ITogduola amoteAéopato €Xouv o-
vagepOel amd tovg Farnsworth xau Sorensen (1972),
Richard »zow ovv. (1980) »on Keller xow ouv. (2000). Ané to
otvoho twv 34 Lupopurijtwy tov yévoug Candida mov a-
TTOUOVAONRAY, 1) TAELOVETNTO avijre oo €idog C. tropicalis
14 otehéym (t0000T6 36,8%), YEYOVOS TOU CUUPMVEL [LE TOL
evonuota twv Spika ot ovv. (1957), Richard »ou ovv.
(1980) »ou Moretti zow ovv. (1998). Qotdoo, T amotehé-
opate. ovtd dgv oUUEPOVOUV UE TA EVENUOTH TV
Farnsworth xow Sorensen (1972) xow Elad xaw ovv. (1995),
ot omotoL avagpéeovy 6t 1 C. krusei dTOUOVAOVETAL UE Pe-
yahvtepn ovyvomta, evd N C. tropicalis notéyeL ty té-
TaT 1 TEWTTY B€0N 0T 0ELRd CUYVATNTAS ATOUSVMONG.

e 6,1 aopd v C. albicans »otd. ) dudoreto g Ot-
%NS PG EQEVVAS, O ULQOOQYAVIOUOS atopovdtnre uovo 4
op£g, 000016 10,5%, yeyovdg wov ouupmvel ue ovti-
otouyec €ogvveg omv Itahia (Bellani now ovv. 1973,
Moretti zouw ovv. 1998), oe aviiBeon e opLouévous dilhovg
EQEVVNTEG TTOV TNV ATTOUGVOOAY O€ TTOAD YaumAdteQa To-
0007d. 1,5-4% (Spika 1957, Farnsworth xow Sorensen 1972,
Richard zau ovv. 1980). ‘Ontwg paivetor o ™ PLpito-

DISCUSSION

The percentage of the yeasts and moulds, isolation from
mastitic milk varies considerably in many countries. In
European countries this percentage varies from 4.4% up to
6% (Hofmann et al. 1965, Chermette and Bussieras 1993,
Lagneau et al. 1996, Moretti et al. 1998), in the USA up to
7% (Richard et al. 1980, Kirk and Bartllet 1986), while in
other countries it is higher than 12% (Awad et al. 1980,
Kitamura et al. 1990, Singh et al. 1992, Costa, et al. 1993).

The present study revealed that a percentage of 6.9%
of cow mastitis was due to fungi, especially 6.25% to yeasts
and only 0.65% to moulds. Our findings are similar to
those reported in other European countries (Chermette
and Bussieras 1993). The common occurrence of yeasts,
when compared with moulds, may be due to their better
survival and growth in the mammary gland and also to the
fact that some yeasts species can utilize antibiotics, like
penicillin and/ or tetracycline, as a nitrogen source for
growth (Menhert et al. 1964, Farnsworth and Sorensen
1972, Fransworth 1977).

The yeasts of the genus Candida have previously been
described as being pathogenic for the bovine mammary
gland (Loftsgard and Lindquist 1960, Farnsworth and
Sorensen 1972, Fransworth and Sorensen 1975, Sipka and
Petrovic 1975). In this study, Candida species were most
frequently encountered and made 34 of the 38 isolates
(tabl. 1). Farnsworth and Sorensen (1972), Richard et al.
(1980) and Keller et al. (2000) reported similar findings.
Among the Candida species, the most frequent isolate was
C. tropicalis (14/34,36.8%), which agrees with the findings
of Spika et al. (1957), Richard et al. (1980) and Moretti et al.
(1998). This is not in agreement with Farnsworth and
Sorensen (1972) and Elad et al. (1995), who reported C.
krusei as the most commonly isolated yeast and C. tropicalis
as the fourth or the fifth isolate.

During the present study, C. albicans isolated 4 times
or 10.5%, which is in agreement with the findings in Italy
(Bellani et al. 1973, Moretti et al. 1998), but some other
authors (Spika 1957, Farnsworth and Sorensen 1972,
Richard et al. 1980) isolated C. albicans at a lower
percentage (1.5-4%). Nevertheless, according to the
literature and to our findings (table 1), C. albicans, the most
widely and known of the genus Candida, does not appear
to be the major causative agent for yeast mammary gland
infection.

Yeasts were isolated in pure culture, in 38 cases, from
clinical mastitis quarter, showing their pathogenicity to the
mammary gland being either primary or secondary disease
agents. Even when associated with bacteria, in 4 cases, they
constitute a real problem once the therapy against bacterial
mastitis is unsuccessful in eliminating the fungi presence in
the quarter. This finding is in agreement with other
researchers (Prasad and Prasad 1966, Fransworth 1977,
Richard et al. 1980).

The isolation of fungi, post-antibiotic treatments,
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yoapio, alhd xow ta durd pag everjuata, n C. albicans, 1o
YVOOTGTEQO %o L0 dtadedopévo eidog Tov yévoug, dev a-
TOTEAEL TOV KUVQLO AULTLOAOYLRG TTAQAYOVTOL TN UURNTURNG
artohoyiog pootitdag twv ayeAddwv.

e 38 meQuTTAoE LS RAVIRTC HOOTITLOOG 0Ttd Lod LB
TETAQTNUOOLA aTopovdOnrov tupoutrnteg oe vabapm
HAAMEQYELD RO TUOTEVETAL GTL OTLE TTEQUTTMOELS OUTES O
TotehOVoAV TEMOTOYEVY 1] deVTEQOYEVY ALTLOAOYLRG TTa-
odyovra. Ztg 4 TEQUITMOELS TOV OTTOUOvaON ko noli pue
Baxmora gaiveton Gt Emanlay raBooLotind pdAo ol Tu-
poutxrnTeg oty exOMAmON ™S *AVIXIS NAOTITOAC, Aoy 1)
avufoaxrmotoxti Oegamevtiry] aymyn Tov axolovionxre
emdeivinoe to TEOPAUa 0To paotrd adéva, Grmg ava-
@épovv ran dihor epevvntég (Prasad now Prasad 1966,
Fransworth 1977, Richard zow ovv. 1980).

Koard ) dunn pag €peuvva, 1 amtoudvoon tmv puritwy
a7t mEooPePANUEVa TETOQTUSOLO PETA artd Bepauteia pue
avtfortmolond empPefatdverl To YEYOVOS OTL Y EYRATA-
otaon Toug dtevrolivetan eEautiag g amovaoiog tmv fa-
©TNEIWV TOV GUVLOTOVY T PUOLOAOYLXY] XAmETO TOV pa-
otov. Zopgava ue m Prioyoapio tohld teQLoTtaTtind pu-
ANTLORTG ATohOYaS paotitdog €xovy exdnhmBOel €merta
a6 evdouaonxy Oepameia pe avufoxtoiand (Prasad
xnat Prasad, 1966, Topolka 1968, Fransworth 1977,
Chengappa xai ovv. 1984). ITiotevetat, 6t 1 mhetovomra
TOV TEQLOTATLRAV QUTHV EIVOL ATOTELECUOL TTOQATETALUE -
NG now TVPAC BeQamevTirng arywyic Le avTLporTnOLOrES
ovotieg.

ATS 10 ATOTEAEOUOTO THG TTAQOVOOE EQEVVAGS TQOKY-
7TEL GTL OL KN TLeRiS attohoyiog paotindeg ratéyouvy é-
va 1000016 6,9% Tto omoilo Oewpeitan onuavtird. Etvay
TEOPUVES GTL oL LupoutxnTeg eUTAEROVTOL OTNY TTaHOYE-
VELQL THE MOOTITLOAS ROl TTQOXAAOUY OLXOVOUKES OTTOAEL-
€C 0L OTTO(ES APOQOTY 0TI UEIWOT) THE YOAAKTOTTOQOYWYNS,
070 ®G0TOG TG BEQATEVTIXTC AYOYTS ot TTOAES POEES
AOL OTNV ATTOAELL TOV HaoTLrov adéva.

Svpmepaivertal 6t Bo énel va dobel Wialteon mo-
00oYY| 0T AVENUEVA TOCOOTA UURNTLXYS OLTLOAOY (O pat-
otidag ayehddwv. ITpoteivetan To TESPAua outd va die-
pguvn0el oe Babog ot ywes -6mmws N Erada- 6mov yiveton
ROTAYENON AVTLBOKRTNOLORMDY OVOUDY TTOV YOO YOUVTOL EV-
dopootrd, dedouévou GtL o€ TOMES TEQUTTDOELS RALVL-
%S UAOTITLOOGS OL aywyE€C YIvovToL TUQAd, YmQis va €xeL
meonyn0el arroudvmwon 1/xon doxuwj evancdnaiag Tov at-
TLOAOYLROT TORAYOVTA OTIS XOONYOUUEVES AVTLRAXTNOLOL-
%€ ovotec.

suggests that they are not only resistant to them, but can
more readily produce disease in absence of the commensal
bacterial microflora in the udder. According to the
bibliography, many outbreaks of mycotic mastitis have
occurred, following intramammary antibiotic therapy
(Prasad and Prasad 1966, Topolka 1968, Fransworth 1977,
Chengappa et al. 1984). It is believed that, in most of our
cases, mycotic mastitis could be the result of a serial
treatment with antibacterial antibiotics given blindly to the
animals.

The results of the present study indicate that a level of
6.9% of mycotic mastitis is significant and yeasts are
apparently implicated in mammary gland pathology
causing economic loss due to the reduced milk production,
loss of use of the affected quarters and due to therapy costs.

It can be concluded that attention must be paid to the
increasing population of fungi in the etiology of bovine
mastitis, especially where large doses of antibacterial
antibiotics are given blindly for intramammary therapy,
without prior isolation and/or sensitivity test of the
aetiological agent. [
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