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Yuyvémta anopéveong fakmpiov
ané paoctiudeg fooe1dwv ka1 avu-
Broavroxn anopoveBéviwv otele-
xov Escherichia coli

A. Z6paykag', I1. Todkog’, K. Avatohidng

INEPIAHWH. E§etdomkav 952 Seiypara ydhaktog and mepi-
otaukd khvikig pactubag, mpoepydpeva and 269 extpopés Pfo-
oe1ddv ot Bépera ENGSa. H Escherichia coli anopové)fnke oto
49,3% wv Serypdrwv yddaxktog. Emméov, anopovadnkav ka1
dhda €ibn pikpoopyaviopdv: Staphylococcus spp, Corynebacterium
spps Streptococcus spp, Pseudomonas spp, Proteus spp, Klebsiella
spp 1i ouvbuacpoi v napandve Paxtnpiov. O Paktnpiodoyikdg
€heyxog 010 4,3% twv Serypdiwy Atav apvnukdg. Ae SramowdOnke
ouoyéuon v nepiotaukdv kAvikig paotiudag pe ug enoyég tou
¢woug. H avuProavioyh twv anmopovedéviwv otedexdv wng E. coli
kupaivérav oty tetpakukdivn ané 82-96%, owmv evpogplo§akivn
ané 10-30%, o yevwapuxivn ané 58-80%, oug kepaloonopiveg
ané 47-75%, o couvdgpopedo§aléin-tpipebonpipn and 46-81%,
oty apmxihhivn and 71-92% kat otn veopukivn ané 83-97%. Tnv
tedevtaia ypovid napamphifnkav o1 vpnAdtepeg upég avuproa-
vioyfig, kabdg ka1 n anopdveon yia mpdm @opd avlekukdv
otedexdv g E. coli (6%) ka1 oroug 8 avuPakmnpiakolg mapdyo-
vteg 1mou ypnotporomOnkav.

Aé&e1g eupempiaong: Booeidni, Maotiuda, Avufaxmpiaxég Ou-
ofeg, AvuProavtoyn, Escherichia coli.

EIZATQI'H

H paotitda Bemoeiton Eva amd 1o o onpovtrd al-
TLOL OLXOVOULKTGS artddletag Yo v ayehadotoogia. Av
%OL TO €001 TOV WHRQOOQYAUVIOU®DV TOU OTTOUOVAVOVTOL
a6 10 paotrd adéva g ayehddag €xovv vitepPel Toug
135 (Watts 1988), evtottolg €vag wneog uovo aplbpdg
EVOYOTOLETOL YU TIS TTEQLOOGTEQES KMVIXES UAOTITLOES.
EmmAéov,  mapovoio ®xMviric naotitidag vrodnlaver
RATA ®OVSVOL TV VIT0eEN %o vtorhvinig aoBévelag oy
extoo@] (HMAdNg »ow ovv. 1997), n omola €xel mg ouve-
TELL TN UETWON TS TTOTOTNTAS TOU YAMAKTOS KL THV TTOL-
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ABSTRACT. Nine hundred and fifty two milk samples from
clinical bovine mastitis cases, originated from 269 farms in Northern
Greece, were tested. Escherichia coli was isolated in 49.3% of
samples. Furthermore, Staphylococcus spp, Corynebacterium spp,
Streptococcus spp, Pseudomonas spp, Proteus spp, Klebsiella spp
or a combination of the above bacteria were isolated. The
bacteriological result from 4.3% of samples was negative. No
correlation between clinical mastitis cases and seasonal variation was
observed. Resistance of E. coli isolates to tetracycline was 82-96%,
to enrofloxacin 10-30%, to gentamicin 58-80%, to cephalosporins
47-75%, to sulfamethoxazole-trimethoprime 46-81%, to ampicillin
71-92% and to neomycin 83-97%. The highest resistance rate and
the appearance of multi-resistant isolates of E. coli (6%), to 8
antibacterials, were recorded during the last year of the survey.

Key words: Bovine, Mastitis, Antibacterials, Antibioresistance,
Escherichia coli.

INTRODUCTION

Mastitis is considered to be one of the most important
agent of economic loss encountered in dairy herds.
Although more than 135 microbial species have been
isolated from the mammary gland of cow (Watts 1988), a
relatively small number is responsible for most cases of
clinical mastitis. In addition, clinical mastitis is associated
with a subclinical infection in the same herd, which causes
reduction of milk production and degradation of milk due
to poor quality (Iliadis et al. 1997).

! Tvoutotto Kmviatpurav Epeuvav @eooalovinng,
E0vix6 Tdoupa Aypotryic “Epevvag.

* Kévrpo Kmviartourdv Idouudtov @gocalovixng,
Ivottovto Aopmddv row Hagaottndv Noonudtoy.

Hueoounvia vroforijs: 16.03.2004
Hugoounvia eyxpioews: 15.06.2004

' Veterinary Research Institute of Thessaloniki,
National Agricultural Research Foundation.

* Center of Veterinary Institutes of Thessaloniki,
Institute of Infectious and Parasitic Diseases.

Submission date: 16.03.2004
Approval date: 15.06.2004



114

A. ZAPATKAZX, 1. TEAKOZ, K. ANATOAIQOTHXE

ot VIrodOuLo Tov.

OL QOO0 QYOVIOUOL TTOV ALITOUOVAVOVTOL OTT0 LOLOTE-
TES wEllovtal og HY0 raTNY0QlES: A1) OTOUE EVOOYEVE(S
neTadoTnovs howoydvoug mapdyovtes, dniadi toug
Staphylococcus aureus, Streptococcus agalactiae, Myco-
plasma bovis, Corynebacterium bovis »oL TOUg TNRTAON-
AEVNTLROUS OTAPUAGRORKOVS, OL OTTOTOL ATOLXICoVV TO
dépua xat 1o Onhaio T6Eo ®oL dPOVY S EVRALQLAKG. TT0L-
0oydéva (Honkansen-Buzalski xow ouvv. 1994) now f) otoug
eEwyevelg meQfalhoviinovg AOLUoYSVoUS TaQAYOVTES,
0L 07T0t0L HOATVOUY TO paotrd 0déva amtd 1o Bnhaio o-
00, 6ntwg M Escherichia coli nau dhhot proogyoviopol:
Enterobacter spp, Klebsiella spp (Chengappa 1990),
Streptococcus uberis, Enterococcus spp, Pseudomonas spp,
Corynebacterium spp ®ou ov porntec (Schalm zal cuv.
1971).

Ta tehevtaia xodvia, or alayég Tov TGOV dLayel-
QLONG TV AYEAAOOTQOMLRMV ETILYELQTOEMY UE TNV EPOQ-
HOYT] LETQMV VYLEWVTIC TOV PAoTRoU adEva vatd TV dueh-
EN now mv gvpeia XoNon TV avILoxTOLOR®Y UEIMOOY
%ratd O TS HaoTITdES ToV oelhoviay o evdoyeveig
AOLUOYSVOUG TTAQAYOVTES, UE ATTOTEAECUOL THV TAVTSYQOVN
avEnom g ovyvomrog e paotitdag ad E. coli (Hill
1994).

H ratayononny] xanw adudromn xooynon avifaxtn-
otaxadv (Bishop xau ovv. 1980) oty 1péyovoa vnviaToL-
%1] TOAEN €L WS OTOTELEOU TNV EUPAVLOT OVOERTIREV
uetodhaxrtdv. H petogeodpevn avhextndmra uéom tmv
mapoyoviwv aviertmdtnrog (R factors) eivaw nakd tex-
UNOLOUEVN 0TV oudda Tmv evieofaxrtmoloelddv (Carter
xat Chegappa 1991). Zvjuepa yivetow amodentd 6t ovi-
Broavtoyn amotehel ammethy] yio v ®Tnviotouxn Bepostev-
T, AhG row yuo T dnudoro vyeto (Ziv 1976, Boulton zow
Ross 1977, Linton now ovv. 1979, Kremer »ouw ovv. 1989).

Zromdg g TaOVouS gQyaoiag ftav n diepetvnon
TV Baxmneimv Tov TEOXRAAOTY ®AWY LAOTITIOO RaL O
Eleyyog g avOextrdTTag o€ 8 avuffartnolarés ovoieg
oteleydv E. coli mov amopovavovtor amd wooTitdes.

YAIKA KAI ME®OAOI

Zuvolxd eEetdotnuay 952 delypata yahartog meo-
eoYOUeVa amd rhviréc paotitdeg oe 269 extRoEg foo-
elddv ™ B. EAMAdac. Ta delyparta ovliéyoviay donmra
a7té 10 TEOIPEPANUEVO TETAQTNUSGOLO TOV UAOTIROT 0LdE-
va xaw TRooxopitovtay e toobepund doyelo oto Ivoti-
ToUT0 AoLwddv »ouw Tapaottirdy Noonudtov zatd to
yeovird ddotua 1995-99 yio wrpopfrohoywrii eE€taon.
‘Onwg avopedtay 0To LoToELKG, ota Lda, amtd ta omoia
haupdavovrav ta delyparta ydiartog, Oev elyav yoonynOel
avuparmoerond. H faxtoioloywmi eE€taon ywvotav aué-
0mWG UETA ™V TTaeohafr] Twv deryudtwy pe kaAMEQyeLa oe
awpatovyo dyap, MacConkey dyap, yowoeic »atd Gram,
ATOUGVOON %at PLOYNULKY TOUTomoinon Tov eidovg Twv
Poxtolwv (Watts 1988). O €heyyog evawobnolog €yive
yio o oteéyn E. coli wov ammopovdinray, oopgmva te

Bacterial pathogens isolated from cows with mastitis
are divided into two major categories: a) endogenous
contagious agents, such as Staphylococcus aureus, Strepto-
coccus agalactiae, Mycoplasma bovis, Corynebacterium bovis
and Coagulase Negative Staphylococci (CNS), which can
colonize the teat skin and teat canal acting as occasionally
pathogens (Honkansen-Buzalski et al. 1994) and b)
exogenous environmental agents infecting the mammary
gland through the teat canal, such as Escherichia coli and
other bacteria: Enterobacter spp, Klebsiella spp (Chengappa
1990), Streptococcus uberis, Enterococcus spp, Pseudo-
monas spp, Corynebacterium spp and fungi (Schalm et al.
1971).

In recent years, changes in dairy herd management
followed by application of hygienic milking practices and
use of antibacterials, have reduced the likelihood of
mastitis due to endogenous agents, increasing simul-
tancously the incidence of mastitis associated with E. coli
(Hill 1994).

The indiscriminated and prolonged administration of
antibacterials (Bishop et al. 1980) in current veterinary
therapy resulted in the appearance of resistant mutans.
Transferable multiple drug resistance caused by R factors
is well established in members of enterobacteriaceae
(Carter and Chegappa 1991). It is accepted nowadays that
antibiotic resistance is a real threat for therapy and for the
public health, as well (Ziv 1976, Boulton and Ross 1977,
Linton et al. 1979, Kremer et al. 1989).

The objectives of the present study are to determine the
causative agents of clinical mastitis in dairy herds and the
resistance of 8 antibacterials against E. coli.

MATERIALS AND METHODS

Totally 952 mastitic milk samples were examined from
269 dairy herds, located in Northern Greece. All samples
were aseptically collected during the period 1995-1999 and
carried under freeze in the Laboratory of Infections and
Parasitic Diseases for further analysis. According to the
clinical history, no antibacterials were administered in
cows before sampling. Bacteriological examination was
carried out just after the arrival of the samples, including
the inoculation of milk in blood agar, MacConkey agar,
Gram staining and the identification was confirmed by
biochemical tests (Watts 1988).

Sensitivity test against E. coli was applied according to
Kirby Bower disc diffusion method (Quinn et al. 1994)
and the antibacterials used are the following: neomycin
(30ug, Oxoid), sulfomethoxazole/trimethoprim (25ug,
Oxoid), oxytetracycline (30pg, Oxoid), enrofloxacine (Sug,
Bayer), cefoperazone (30ug, Oxoid), cefuroxime (30ug,
Oxoid), gentamicin (10ug, Oxoid), ampicillin (10ug,
Oxoid).

RESULTS
The bacteria species, which were isolated from milk
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uéBodo Kirby Bauer disc diffusion (Quinn zow ovv. 1994)
AL OL OVTLPORTNOLURES OVOIES TTOV YONOLUOTOLONKRAV
Mrav oL tapoaxdtm: veopvxrivy (30ug, Oxoid), covigpoue-
BoEaloln/towe Bomoiun (25ug, Oxoid), oEutetpanrvrhivy
(30ug, Oxoid), evopophroEanivn (Sug, Bayer), xeqomepa-
Tévn (30ug, Oxoid), repovo&iun (30ug, Oxoid), yevta-
urivn (10pg, Oxoid), aumudiivy (10ug, Oxoid).

AITIOTEAEXMATA

Ta eldn twv faxmoeiov Tov amopovddnxay amé To
delyuarto Tou ydhantog magovordlovian otov Hivaxa 1. H
E. coli amopovodnre ota mepuoodtepa delypoto (49,3%)
AAL OT OVVEYELD AROAOVONOOV OL TINKTAOT, AEVNTLXOL
otaguAdrorxrol (22,5%), 1o Corynebacterium spp. (7,9%),
N Pseudomonas spp. (2,9%), o Streptococcus spp. (2,3%),
o Proteus spp. (1,6%), n Klebsiella spp. (0,7%) »ow 0
Staphylococcus aureus (0,5%). Z1o 8% twv devypdiwv asto-
pHovatNrov cuvdVAoUOT TV TAEOTAV® avapeQBEvTwv
edav Pornmelov (uxt zahMEQyeLa) xmig v agovoia
mc E. coli. O otagpuléronxrot rav to detteo mo ovyve
alto whvieng paotitdog, ®»abdg aropovdbnre ard to
23% tawv derypdtav ydhartoc. O Staphylococcus aureus
amopovoinxe oo wio udvo extpoqn (5 delynata ydha-
%TOC), EVH) OTLS VITGAOLTTES TTEQUTTMOELS OL TTNRTAON-0Q VY-
TWHOT OTAPUAGHORKOL TTTOY 1) LTiOL TG *MVIRT|S MaoTiTLOOG.
e 41 delypata (4,3%) M porntmorohoywrti eE€taon fitay
apvnny, dMiadij dev amopovirbnray PaxtijoLa.

A6 ™V emoyraxt] ratavouy tmv 269 extpogav foo-
eV pe ovprrdpara *Mvirig paotitdos, diamotabnxre
OTL OL TTEQLOOGTEQES EXTOOWES eEETAOTNHAV ®ATA TOVG
xeweowotc (n=80) xar eapwvovg upveg (n=74) (Awd-
voapua 1). Zépgova pe otationxy avdivon (ANOVA)
Oe Po€Onre onpavtn duapopd (p>0,05) wg OGS To UE-
00 0QLOUS TV EXTEOPMV TTOV E(YOV TEQLOTATIRA UALOTITL-
dag vdOe emoy.

H ovyvémna (%) tov amopovmbéviav aviertnmy
otehexav E. coli oug yonowpomom0eioes avufartnolaxés
ovoteg ameroviletar og LoTdyeauua (Awdyeauua 2). H
avtproovtoy Twv otelexav E. coli oty tetoamunhivy
Nrov otabepr] 82% To TEATA TOLA £€T1) ROL 0T OUVEYELX
avEnOnxre wg 1o 96%. ‘Ocov agoed 0TV EVEOPAOENXRIVY,
N avtiotouym Ty ®updvenre o younhd enineda cuyroL-
VOUEVY UE TLG TUES VL0l TS dALES avTLfarTnOLanéS ovotieg,
oM pe ovodunn Tdo, até 10% v et xovid uéyol
31% wotd to. dvo tehevtaia € mg €pevvag. H avufio-
aVTOYH TMV OTEAEXDV 0T YevTouxivy xuudvOnre uetad
58-80%. H peyaiiteon T epgpaviomue oto oteréyn
Tov toltov €toug (80%). T Tig ®eAROOTOQIVES, REPO-
7EQALAVN ®oL ®EPOVEOETUN, OL TLUES Yitay puetals 47-75%,
ue eEatpeom to Tehevtaio €tog, mov TapoTnENOnre AEn-
on g aviPloovtoxis g xegovo&iung oto 90%. H
avuproavtoyy] Mg covigopeBoEaléins-tolpeBomoiung
ropdvonre petakl 46-81%. Katd ta oo dvo € av-
ENOnre m avuProavroyn ond to 46% oto 81%, evd ta. Te-
Aevtaia tola xodvio n uéon wun fitav 69%. H avufroa-
vroyy| tov otehexav E. coli oty apumxihhivn fitav otaOe-

Mivaxag 1. Zvyvotnta Ttafoyovmy WrQO0QYAVIOUGDY OV UIT0-
novbnrav og delypara yAAArTOg ATl TEQLOTATIXA RAMVIXNG
paotitdag ayeAddwv

Table 1. Prevalence of pathogens isolated from cases of clinical
bovine mastitis.

Eidn puxgoogyaviopndv AgOuos  Ilooootd (%)
E. coli 469 49.3
Coagulase-negative staphylococci 214 22.5
Corynebacterium spp 75 7.9
Pseudomonas spp 28 2.9
Streptococcus spp 22 23
Proteus spp 15 1.6
Kiebsiella spp 7 0.7
Staphylococcus aureus 5 0.5
Muwtég nalMEQyeLeg 76 8.0
Apvnund 41 43
ZYNOAO 952 100.0
0o
5 %
3 <SEEE
e Suuam
g EEEEE
e Hnmaml
2 EEEEE P ]
3 o s trivis
o ERiam diEEEl Ll
] B T EHEEE
B s0 By, BEL EET HsnaEl
<] RO Ei praed 1 BEmEEl
g B SEmEml sunuul
wr 40 RGO pidogsct 1) wmExeE
3 EREEm HEEEE BiEnsEl
(7 panaia | pangaes 1) frgoacdnt 1)
S e mEEEEl Eilgo WHI1
2 sHnEEl Hise KWl T
2 EEEEE Hhw B SunEnl
g~ SEEEE .
i T HEREE

Xelpwvag ‘Avoign Kahokaipt ®eIvénwpo

Awdygoppa 1. Ernoytaxij xatavourj extoopdy fooeiddy ue xAi-
vl paotitioa.

Figure 1. Seasonal distribution in farmed cattle with clinical
mastitis.

samples, are represented in Table 1. Escherichia coli was
isolated in the majority of samples (49.3%) followed by
CNS (22.5%), Corynebacterium spp (7.9%), Pseudomonas
spp (2.9%), Streptococcus spp (2.3%), Proteus spp (1.6%)
and Klebsiella spp (0.7%), Staphylococcus aureus (0.5%).

Combination of the above pathogens (mixed cultures)
without the presence of E. coli was isolated in 8% of milk
samples. Staphylococci were the second common pathogen
isolated from clinical mastitis in 23%. Staphylococcus
aureus was isolated from one herd (five milk samples),
whereas in the other cases the CNS was considered to be
the causative agent of clinical mastitis. In 41 samples
(4.3%) the bacteriological examination was negative,
meaning that no bacteria could be isolated.
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Awgyeappa 2. Avtfroavroyrj twv amopovwbéviay oteleydv E. coli (%) ot delyuara ydiaxtos and meiotatind xhvixijs uaotitidag

ayerdddwv yia yoovixd didotnua 5 diadoyixdv eTdv.

Figure 2. Resistance of E. coli isolates (%) to antibacterial agents in milk samples from clinical bovine mastitis cases during 5 successive years.

on ratd o edta 6vo € (71-72%), evd ot CUVEXELDL Q-
ENOnxre pOdvovtag oto 92%. Téhog, ) veouvrivy amodei-
xOnre 10 avTPartnoLaxrs oTo OO0 T TEQLOGOTEQX AUTTO-
novmOévta oteréym E. coli (83-97%) vitov avOertind »o-
Td TV eEetalduevn mevraetio. AEitel, T€h0g, va onpeLm-
Bl 6L TV TErevTaln OOVLD EUPAVIOTNROY T TAEOV V-
Oexund otehéym E. coli. To 6% (3/49) tov amopovedévimy
oTeEAEYMV TG TELevTAlOS YOOVIAS Htay aviexTind vaw oTLg
8 avtifantnolanég ovoieg mov yonoomotnray.

YYZHTHXH

A76 ta amotehéoparta g €peuvag meoxvtel ot E.
coli raw 1o ouYvETEQO TaBOYGVO alTo »AMVIRNG LAOTITL-
dag tav ayerddav, Srmg eEdhhov cuupaiver row oe dhheg
x0eeg (Schukken xou ouv. 1989, Wilesmith zow ouv. 1986).
Zm M. Boetavia (Barrow »ow Hill 1989), oe 470 detyuo-
T YAharTog atd ®hwvry| pootinda n E. coli amopovabn-
%e 010 90% tav deryudtov, evd oty OlMavdia ard 1103
wyala detyuartan E. coli amopovdrdnxe oto 16,9% wou Oe-
wE1inxe, emiong, Mg 0 ®VELOS LTLOAOYLROS TTAQAYOVTAS
rhvurig paotitdog (Miltenburg zow ouvv. 1996). Mohovdt
N E. coli »otd toug Steras ko ouvv. (1994) de Oewoelton
LOYVEGS AOLUOYSGVOC TTOQAYOVTOC, EVIOUTOLS (PAIVETAL VO
moller onuavtiré Gho 0T ouyvETTA TEOOROMS TOU pat-
0100 v ayelddmv. O uxpoopyaviouds Poeloretal o€
VYNAES OUYREVTRMOELS 0TO TTEQLRAALOV TV CwooTtaoiwy,
UE OTTOTEAEOUO. VO, WOADVETAL O MOOTIRGS adévag, eEat-

The seasonal variation of 269 dairy herds showed that
80 of them were obtained during winter, whereas 74 in
summer (Figure 1). According to the statistical analysis
(ANOVA), no significant difference was observed
(p>0.05) regarding the mean number of herds examined
each season.

The prevalence (%) of 8 antibacterial-resistant isolates
of E. coli is shown in Figure 2. Approximately 82% of E.
coli isolates were resistant to tetracycline in the first three
years of the survey and consequently the proportion
increased to 96%. Concerning enrofloxacin, the resistance
ranged in low levels in comparison with the other
antibacterials, but with a rising trend from 10% during
the first year until 31%, which occurred in the last two
years of this survey. A variation of 58% to 80% of E. coli
isolates were resistant to gentamicin. The higher
proportion appeared in the last year (80%). The mean
percentages of cephalosporines (cefoperazone and
cefuroxine) varied from 47 to 75%, with the exception of
cefuroxime-resistant isolates, where an increase to 90%
was observed during the last year. The proportion of
resistant-strains to sulphomethoxazole-trimethoprim
varied between 46 to 81%. In the first two years the
proportion increased from 46% to 81%, whereas the last
three years the mean value was 69%. Antibioresistance of
E. coli strains to ampicillin was stable in the first two years
(71-72%), whereas it increased reaching 92% the last three
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Tlag Twv IAuueAdV ouvOnxrav vytewnic. H péhuvon amd
E. coli dev avupetomiletan ue to ovpfotind oxijuoto 1o
TOTTOAEUNONG, OIS 1) ATTOAGUAVOT) TV BNV Tov HooTovy
AL 1) XOOYN O AVTLPLOTIRAY %atd TV ENed mtepiodo. TTi-
oteUeTonL T EVOL TLO ATTOTELEOUATIRGS O EAEYXOS TV
nootitdwv otd E. coli, Gtav omoitetanl oty vyLewr] oy
™MV duerEn, pe ) xovion debovov vepoy xal ™mv ®oA
7AOoN TV ONADY %o TOV HaoToU TELY TV EQAOUOYT TS
auehrtnnis unyoviic (Eberhart 1984).

O oTaguAGro%#OL EIVOL ONUOVTIRG OTLOL XAVIXTG ROl
vrorhvintic naotindag (Quinn et al. 1994). Ov Huddng
%o ovv. (1997) avagépovv Gt oL InrTdon-0QvnTLrol ota-
PUAGRORROL EVOYOTOLOVVTAL ®VQIME YiaL TV TEGHANON
VITORMVIKIE pooTitdog. And to amtoteAéopata e dnig
wog €ogvvag emPePardivetal 1 drtoym Gt 1 xhvery po-
otiuda amd TINRTAON-AEVNTLROUS OTAPUAGKRORROVS E(VOL
ovyvii (22,5% tov derypdtov). H ouyvémrta g otge-
TTORORAUNG UAOTITLOOG (2,3% TV derypudTwy YAAAKTOC)
TBAVOVY VoL EIVOL OTHV TTQAYUATIROTNTA UEYONITEQN, AANG
Ol OTEETTOROUKOL TEOROAOTVY 1TLag LOEPNS HaoTitdo
OV OVaYVWQEICETOL EVROML RO OVTATTORQIVETOL OTY) O€-
QOUITEVTLXY] ALY WYT] XATA TV AOXNON TS HTNVIOTOLRNG AL
virnic medEng (Schalm xaw ovv. 1971). Emuthéov, n ueim-
o1 TG CUYVOTNTAS OTQETTORORKIKNG UAOTITLOOS TTAQOUTY -
peltan debvadg (Wang now ovv. 1999). H avEnuévn ma-
QOVTTKL TMV WAXTEY LOMIVOEMV VTTOIMADVEL T UETOLOL UYEL-
OVOULRY ROTAOTOON TTOV ETURQATEL O TTOMES EXTQOPES
Booedav. To Too0oTs Tmv detyudTmv ToU ey aQVNTIKA
ot ROMEQYELES, TAUEGAO TTOV TROEQYOVTIAY ATt TEQL-
otanrd rMvirdv paotiidov égtace oto 4,3%. 2 Pu-
BAoyoapio avagégovior VYNAGTEQA TTOCTOOTH TOV KU~
naivovran amtd 18% (Pearson xow Mackie 1979) uéyor 38%
(Daniel »aw ovv. 1982). To yeyovig avtd amodideton oe
onuovtxs Babud omy advvauio twv BeeTTIRGY VITO-
oTpwudTwv vo aviyvevoouy tovg Gram Oetinovg pro-
0QYOVIOUOUE. ZTILS TEQUITMOELS *MVIXTS MAOTITLONS amtd
Staphylococcus aureus gxtiudton ot pe pio HOvo roh-
Mépyela 1 evouoBnoia ™mg uebdédov dev vrepPaiver to
75% (Sears nat ouv. 1990). To (do wrogel va ovuPaivel
%ot ue ahhovg Gram OeTirovg UrQOOQYAVIOUOUS, GTTWS O
Streptococcus uberis, dxL Spwg nav o Streptococcus
agalactiae (Smith xouw ouv. 1985, Chamings 1984). Axdua,
elval SuvaTéy To AEVNTXG OTTOTELEOUA VAL OQETAETOL 0TV
TEONYOUUEVY] XONON OVTLBLOTIRAY, TTOU eV AVOPEQETOL
716 TO LOTOEUXG, GG RO OTNV AdUVAUTC, TWV CUUPOTIRDY
WrEOBLoAOYLHAV HeBSGOMV Vo aviyveBouv TTOAD unEovc
apLBpotc Parmeinv oto delyua mwov eEetdleton (White
%ot Montgomery 1987).

H emoyuxn €Eapom Tmv paotitdmy, Tov TapatneE fton
oe dhheg xdeeg (Schukken xaw ovv. 1989, Gonzalez »au
ouv. 1990) ratd toug XeLneQLvous Wives, Wimg dtav emt-
%EOTel VYEAOla, 0mdTe oL ®huatoloywrés ovvBrreg gv-
VOOUV TNV AVATTTUEYN TV ULKQOOQYOVIOUDY OTO TEQLBAA-
hov, Ogv emPefoBnue oToToTiRd OTH dtnn] pog €QEVVAL.

H avBextindmta v avifortoLardy Tou Yo1oLuo-
TOLOUVTOL OTHY RATOTTOAE UNOT TS MAOTTLdS ostd Ty E.

years. Finally, neomycin proved to be the antibiotic, in
which the majority of the E. coli strains (83-97%) was
resistant during the survey. It is important to notify that,
during the last year, multi-resistant mutans to E. coli
appeared. 6% (3/49) of the isolated strains of the last year
were resistant in all the antibacterials used in this survey.

DISCUSSION

It is concluded from the results of this survey that E.
coli was the predominant isolated pathogen from cases of
clinical mastitis. The same results were referred in Holland
(Schukken et al. 1989) and Great Britain (Wilesmith et al.
1986). In Great Britain, E. coli was isolated in 90% of 470
mastitic milk samples (Barrow and Hill 1989), whereas
Holland the pathogen was isolated in 16.9% of 1103 milk
samples selected in random and was considered to be the
causative agent of clinical mastitis (Miltenburg et al. 1996).

Escherichia coli seems to play an important role in the
incidence of clinical bovine mastitis, although Steras et al
(1994) considers that E. coli is not a high pathogenic factor.
The microorganism is usually found in large numbers in
the farms’ environment and infection can be transmitted by
environmental contamination of the udder, due to poor
hygienic conditions. The E. coli infection rate is not
reduced by conventional mastitis control schemes that
employ germicidal teat dips and antibiotic therapy of dry
cows. Control of E. coli mastitis based on premilking
hygiene, including sparing use water and careful drying of
teats and udder before applying the milking machine, is
believed to be more effective (Eberhart 1984).

Staphylococci are important agents responsible for
clinical and subclinical mastitis (Quinn et al. 1994). Iliadis
et al (1997) claims that CNS are incriminated as causative
agents of clinical mastitis. The results of this survey
confirmed the aspect that clinical mastitis, due to CNS, is
frequent (22.5% of samples). The prevalence of
streptococcal mastitis (2.3%) is possibly higher, causing
mild mastitis easily recognizable and cured in current
veterinary practice (Schalm et al. 1971). Furthermore, a
decline in the incidence of clinical mastitis due to
streptococci is observed all over the word (Wang et al.
1999). The increased presence of mixed cultures implies
the poor sanitary level of dairy farms. Negative samples
reached the 4,3%, even though they originated from
clinical mastitis. In the bibliography, large numbers of
clinical cases of bovine mastitis, in which no etiological
agent could be demonstrated on culture, are reported;
these percentages varied from 18% (Pearson and Mackie
1979) to 38% (Daniel et al. 1982). The fact is mainly
attributed to the inability of media to detect Gram positive
microorganisms. In cases of clinical mastitis caused by
Staphylococcus aureus, it is estimated that a single culture
has a test sensitivity of only 75% (Sears et al. 1990). The
same phenomenon was observed with the other Gram
positive bacteria, like Streptococcus uberis and Streptococci
spp other than Streptococcus agalactiae (Smith et al. 1985,
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coli amooyoAel OAES TLS HTNVOTEOPLHA AVATTUYUEVES YO~
oec (Wegt »au Bleckmann 1977, Bishop »aw ovv. 1980,
Verheijden »zaw van Miert 1985, Wilson »ou Gilbert 1986,
Wilson »ow ovv. 1986, Barrow »ow Hill 1989, Hartmann
1990). Zv mapotoa €Qevva 1 AvTLpLOAVTOYn TV OTEAE-
v g E. coli firav draitepa vymAn, ue omotéheoua vo,
UELHVETOL ETULRIVOUVOL TO TTEQLODQLO YONTLUOTOMONG TV
avupartnolardv ®atd Tmv paotittdwy. Tavtdyoova,
Sumg, eyelpeTaL TO TESPANUAL TS RATAYOENONS TOV CVTL-
BormoLardy ®oL ™S EPAQUOYNG TMV ROAVOVOV THG KTN-
viatowig deovtohoyiag oy ayehadotoopia.

H ovyvémrta (%) twv amopovodévimv aviextindv
oteheydv E. coli mownihhel, avdloyo LE TO }OoNOLWOTOoL00-
uevo aviformoeraxs 1 1o ovvdvaous avtayv. To uéyeBog
Tov rRoPajuarog ™me avBextrdmrag e E. coli paiveton
%ol ot TO YEYOVOS TG EUPAVIONG TOAAVOERTIRDY OTe-
Aexdv, ®oTd TV TeEAgvTaia YEOVIE TS EQEVVALC, TTROEQYO-
ueva amd dagopeTnés meploxée. Tavtéypova, Sume,
VIAQYOVV ONUOVTIXES EMITTAOELS OTH dudoa vyela,
emedn dwaomelpovian otedéym formolnv avBertirdy ota
avupaxtoroxd. H uetddoon mg avBextndmrag og dh-
Ao evregofaxrtnoloedn yivetar uéow mhaoudiov avie-
wurdmrac. H mapovoio twv mhaomdiov amodelydnxre
a6 Tovg Barrow won Hill (1989), ou ostolor avégpegav 6T
N mherovomta Twv oteheydv E. coli mov amopovatnrov
artd zhviry] pootindo €pepe TOUVAALOTOV €val 1] TEQLO-
o6teQa Thaouidia avOerTrGTITOC.

A76 o amoteléopata g £0evvag TEorUmTeL 6T 1) M
E. coli vvouapyel og alto »hvirnig paotiudag ayehddmv
omv EAdda, 2) n avitfroavBextndmro tov oteheydv E.
coli amotehel MAéov onuavtnd TESPAUa Yo v xata-
TOLEUNON ™S PAOTITLOAS TV ayeAddmY now T€AOG 3) elvon
OOES OTL eYElRETOL TO TEOPANUOL THS HOTAYENONG TWV
OVTLBLOTIRAV RO TS EPAQUOYNS TV ROVOVWV TG RN~
viatowiic dgovroroyiag omv ayehadotpopia. Emumrhéov,
mpotelveTan L 1) BeATimon Twv ouveNRAOV VYLEWVHGS UE T
owot] duayelpon v ayehddwy oLy TV duehEn pneunvel
Tov ®ivduvo sepifarlloviriic pdAvvong amté E. coli. H yo-
1ynon avufrotxdy eivor vtevfuveTNTa TOU RTNVLATEOU
uéoa 010 ThaloLo TV TadoySvav Bartnolimy Tov eUThE-
ROVTOUL, TNS ETLONULOAOYIaG, TS 000U Yopnynong, ™mg do-
npig evonotnolog, g PaoUaRoRVNTIRHG TOU TTa0oyYovou
TTOQAYOVTOL KOl TG TEOYVAONS TNS VOOOU, TTOU €X0UV (G
OTOY0 €va, #aMITEQO BEQUITEVTIXG QITOTEAECUOL KOl T UEL-
won g mBavSTNTog Yo avdamtuEn avlertrdtrog ota
avipaxtmoroxd.

Chamings 1984). Furthermore, the negative result is
probably due to the presence of antibacterial agents which
weren’t recorded in the herd clinical history or to the
inability of conventional microbiological methods to detect
low numbers of pathogens in the sample (White and
Montgomery 1987).

The seasonal variation of mastitis, which was observed
in other countries (Schukken et al. 1989, Gonzalez et al.
1990) during the winter, when the humidity and the climate
conditions favor the growth of microorganisms in the
environment, it was not confirmed in our study.

The resistance of antibacterial agents that is used in the
treatment of E. coli mastitis occupies all developed cattle-
raising countries (Wegt and Bleckmann 1977, Bishop et al
1980, Verheijden and van Miert 1985, Wilson and Gilbert
1986, Wilson et al 1986, Barrow and Hill 1989, Hartmann
1990). In the present study, the antibioresistance was
clearly higher in comparison with other investigations, so
that the margin of antibacterials used against mastitis has
dangerously decreased. Simultaneously, the problem of
overuse and prolonged administration of antibiotics and
the application of rules in current veterinary medicine
arises.

The prevalence (%) of isolated resistant-E. coli varies,
depending on the used antibacterials or the combination
of these. Additionally, the problem of resistant-E. coli
isolates has appeared to be difficult, because of the
presence of poly-multi-resistant mutants, during the last
year of the survey, which originated from different regions.
Simultaneously, however, the public health is threatened,
because of the distribution of antibacterial-resistant strains.
The transmission of resistance in other enterobacteria
becomes via resistant-plasmids. The presence of plasmids
was proved by Barrow and Hill (1989). They reported that
the majority of E. coli strains, isolated by clinical mastitis
cases, brought at least one or more of resistant plasmids.

It was concluded that 1) E. coli dominates as a causative
agent of clinical mastitis in cattle in Greece, 2)
antibioresistant E. coli strains constitute an important
problem for the control of cows mastitis and finally 3) it is
explicit that the problem of indiscriminated use of
therapeutic agents and application of rules of veterinary
deontology in cattle herds is raised. Additionally, it is
suggested that the improvement of hygienic conditions
with good premilking management reduce the danger of E.
coli environmental infection. The administration of
antibiotics is the responsibility of the veterinarian, under
the frame of the pathogenic bacteria involved, the
epidemiological history, the route of administration, the
sensitivity test, the pharmacokinetics of the agent and the
prognosis of the disease, targeting in a better therapeutic
result and minimising the likelihood of developing
antibacterial resistance.
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