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O Streptococcus agalactiae oG aruo-
Aoy1KéG mapdyoviag o@odpiig
KAMVIKAG pactudag npofdrwv

A. Z5payxkag', I1. Todkog’, X. KotCapaviéng’,
K. Avatohdtng’, H. Toakvdxng’

IEPIAHWH. Meleuifnkav palixd xpovopata ofeiag khivikig
paotiubag oe npéPata and emd nofpvia, nmou Ppiokovear otnv
i61a meproyn tou N. Adpicag. O aruodoyikdg napdyoviag g vé-
oou tavtonombnke wg o Streptococcus agalactiae pe Béon ug Pio-
Xnpikég ka1 opodoyikég Sokipég. Emmdéov, epappoyn g avo-
conlextpopdpnong tou nardépevou nediou (PFGE) oe avunpo-
ownevtukd otedéyn £5e1ée miipn opoiénta wv efetalépevay
otedeywv. Ta anoedéopara Sefyvouv éu o S. agalactiae npéner va
Oewpeftar onpavuxé naboyévo aiuo npékinong paoctiudag wwv
npoPativwv, nou yapaxmpilerar ané vypnli voonpéua, edkoin
pewdSoon ka1 tayefa peiwon g yadaktonapaywyic. H avupi-
kpoPiaxi Oepanefa Arav avanotedeopatukd, aképn Kar pe avu-
Brouxd ota onoia ta otedéxn tou S. agalactiae Aitav evaioBnta oo
avuPibypappa, evéd n yopriynon autepforiov anodefybnke 161ai-
tepa ehmbopbpog.

Aé&eig eupempiaong: paotiuda, Streprococcus agalactiae, mpéPara

EIZATQTH

H paotitda amotehel peydho medpfinua yuo v
mpofatotogia, emeld] ueldver Ty oadtnta, oAd
%OL TV TOLOTNTO TOV TOQOyOuevoy ydiaxtog. TIdvm
amd 100 wxeofraxd eidn amopovadnray omd to po-
otxd adéva tov mpofdrov (Tripathi 1987). To
Mycoplasma agalactiae (Jones 1983, DaMassa 1983,
Lambert 1987, Kindle xou ouv. 1994), o Staphylococcus
aureus, oL INXTAON 0QVNTXOL OTOPUAG*RO%KROL (Jensen
o Swift 1982, Fthenakis wow ovv. 1994, de Santis zouw
owv. 1998, Bergonier »ow ouv. 2003) now my Mannheimia
(Pasteurella) haemolytica (El Massanat »ou cuv. 1991),
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ABSTRACT. Many cases of acute clinical mastitis, in seven
neighboring sheep flocks of Larissa Prefecture, were investigated.
The causative agent was identified by biochemical and serological
tests as Streptococcus agalactiae. Further investigation of the isolates
by pulsed-field gel electrophoresis (PFGE) revealed identical profiles.
The results indicate that S. agalactiae should be considered as a
significant pathogen that induces mastitis in ewes; the disease is
characterized by high morbidity, easy transmission between ewes
and rapid reduction in milk production. The antibiotic therapy
proved to be ineffective, even though antibiotics administered after
the sensitivity test, however, the administration of an autovaccine
was promising.

Keywords: mastitis, Streptococcus agalactiae, sheep

INTRODUCTION

Ovine mastitis represents a major problem for
milking sheep farmers, because it reduces the amount
and quality of milk production. More than 100 microbial
species have been isolated from the mammary glands of
ewes (Tripathi 1987). Mycoplasma agalactiae is a
particularly common agent for most cases of myco-
plasmal mastitis (Jones 1983; DaMassa 1983; Lambert
1987; Kindle et al. 1994). Staphylococcus aureus, the
coagulase negative staphylococci (Jensen and Swift
1982; Fthenakis et al. 1994; de Santis et al. 1998;
Bergonier et al. 2003) and Mannheimia (Pasteurella)
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Bempovivtal ta o onpavtird woboydva altia yia Ty
TEG7AN O pootitdag oto TEdPata.

MEéEAN TOU YEVOUC TMV OTQETTORORRMV, TTOV TTQORL-
MotUv paotitdeg ota medPara, eivar o Streptococcus
agalactiae (Keefe 1997), o Streptococcus dysgalactiae
(Scott 2000), o Streptococcus uberis (Shouman xai ouv.
1986) »ou mpdoata o Streptococcus zooepidemicus
(Las Heras »now ovv. 2002). O S. agalactiae Bewpeiton
avotEd evdouaotind maboydvo, alhd wropel ueot-
2AOG va emPLroeL 0to meQLREALOV 1} 0To douat Twv Ch-
v (Keefe 1997). Ze extpoés ue avemoprelc ouviireg
VYLELWVTG, Ol TTeQLPAAAOVTIRES oADVOELS EVOEYETAL VO
maiCovv onuovted erho. Metd v £(00d0 0TO (ooTL-
%0 adéva, o S. agalactiae TOMOTAOCLATETOL ROL EL-
oPdrleL 0TO YAAARTOPSQO TGO, AT’ GOV ELOEQYETAL
070 AEUPLG OVOTHUO ROL OTO VITEQUAOTLRA AEUQO-
vayyho (Fox xwow Gay 1993, Keefe 1997). Zuig fipito-
YOOUPL®ES avapoEEs o S. agalactiae Bemwpelton onua-
VIO T0B0YGVO YLOL TO HOOTO TOU TTQORATOV, e YoLun)-
L& Suwg mocootd amoudvwong, 3% (Saeter nau
Einland 1961), 4% (Fleischer 1975), 2% (Krzyzanowski
ot ovv. 1983), 6,8% (Lafi nav ovv. 1998), 3,1%
(Ariznabarreta xouw ovv. 2002), uéyol 17 % (Korukov
1998). Entong, o S. agalactiae €yeL eprypapel oov ai-
Lo xedviag paotitdag otig alyes (Tripathi xo
Chattopadhyay 1993) zaw omwogadid cav aitio xivi-
s naotitidas ota fooedn (Andersen »zow ovv. 2003).
To ovyrexoluévo maboyovo mEoxahel ota TEOPATA
eAapOLAS LoRWIg naotitida pe younhd Tooootd Po-
Auvong (Kirk xzow ovv. 1996), | omoia eugpavitetan oe
xounAi ovyvémrta oty (Oua exteo@, efte amd udvo
tov Y pali ue Ghha Taboydva.

Zromdg ™S EQYasiag auTig elval va dlepevvijoet
wo Wiaitepa oofapn, oEodeot xoearTiow, ®Avixy
nootitida oe TEdPata, Tov ogetheton oto S. agalactiae
%o ovvodevetal arté aouviion vymin voonedtnta xot
e0noAn PeTddoon pe UeYAAES OLLOVOMXES OTTMAELES,
AOY® THG UELONS TOV TOQAYOUEVOU YAAAKTOGS.

YAIKA KAI ME®OAOI

Kartd t dudorera tov dvo televtainy eTdv maoa-
™mENONxay ToAd rpovouata oEeiag xhvirig paotite-
dag oty teeiodo Tmv ToxeTWV Oe 7 otuvia ueygBoug
350 - 900 wpofdrtwv. H véoog epgaviotnre »ot’ aoyiv
oty extoopi A (mivaxag 1) oe pwa TpoPatotpomurn
meooy] Tov N. Adpuoog. H uéhvvon eEomhadnune o 6
YELTOVIRES EXTQOPES UECA O XEOVIKO dtdoThua 6 un-
VAV, %atd T SLAQRELD TOU POLVOTTMOOU ROl TOU YEW-
va. O extRoég aTég elvan oyedGV #AELOTES, EVTOTIXIG
HoE@1g atd to Zemtéufolo néxoL To Mdio tov emdpue-
VOU XoGvoU %o oto Lda yoenyelton RahaumTonL, #QL-
BdgL, movhma Cayapotetthwy, undirt ot dyueo, evd

haemolytica (El-Massanat et al. 1991) are the most
important pathogens responsible for mastitis in ewes.

Streptococci are important pathogens responsible
for mastitis in small ruminants. The causative agents are
Streptococcus agalactiae (Keefe 1997), Streptococcus
dysagalactiae (Scott 2000), Streptococcus uberis
(Shouman et al. 1986) and the more recently identified
Streptococcus equi subsp.zooepidemicus (Las Heras et al.
2002). On one hand, S. agalactiae is considered to be a
strictly intramammary pathogen, but on the other hand
it can also survive to a limited extent in the environment
or on the animal’s skin (Keefe 1997). The environmen-
tal sources of infection may be important in flocks with
poor hygienic conditions. After entering the mammary
gland, S. agalactiae multiplies and invades the lactiferous
ducts and passes through the duct walls into the lym-
phatic system and the supramammary lymph nodes (Fox
and Gay 1993; Keefe 1997). Numerous publications
indicate that S. agalactiae is a mammary gland pathogen
in small ruminants, confirmed though by low isolation
rates, e.g. 3% (Saeter and Einland 1961), 4% (Fleischer
1975), 2% (Krzyzanowski et al. 1983), 6.8% (Lafi et al.
1998), 3.1% (Ariznabarreta et al. 2002), 17% (Korukov
1998). Furthermore, mastitis, caused by S. agalactiae,
has been also described as a spontaneous chronic
mastitis in goats (Tripathi and Chattopadhyay 1993)
and on few occasions as a clinical mastitis in different
bovine herds (Andersen et al. 2003). The pathogen has
also been isolated in sheep, where it usually appears in
low frequency in the same herd, either alone or with
other pathogens, and it causes a low number of
infections with mild mastitis (Kirk et al. 1996).

The objective of this study was to investigate a severe
outbreak of clinical mastitis in ewes, which was easily
transmitted, resulted in an unusually high morbidity
rate and caused economic losses due to milk reduction.
The agent of this outbreak was S. agalactiae.

MATERIALS AND METHODS

In the last two years, a severe clinical mastitis
occurred in seven flocks of sheep (350-900 heads per
flock; see table 1) at the onset of the lambing period.
Initially, the disease was detected in flock A (table-1),
in a sheep milk productive area of the municipality of
Larissa. Within six months, the infection spread to six
other farms. The sheep were kept in close farms from
September to May. They were fed corn, barley, fresh
pulpous of sugar beets, alfalfa and straw, and allowed to
graze in the same pastures, 3-4 hours per day. Overall,
the hygienic conditions were poor; in addition, three
times per day, ewes were hand milked. In the summer
months, all flocks were moved to the Pindos mountain
chain (Samarina-village) grazing only in the open
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IMivoxag 1. Amoteléopata tov uxgoftohoywmayv eEetdoswyv ota delypata yaraxtog

Extoogés Méyebog % aobevav ABnog «Kabagés» KolMégyereg Ahha Agvntirég
foLuviov meopdrwv derypndrwv nolliéQyeteg S. agalactiae Baxtijora* (oteigeg)
Yahartog S. agalactiae O€ OUVOVAONO NE (%) nolMéQyereg
(%) o paxtiioro* (%) (%)
A 700 42,8 25 11 (44,0) 9 (36,0) 5(20,0) 0 (0)
B 850 42,3 20 15 (75,0) 5(25,0) 0 (0) 0(0)
C 400 37,5 10 9 (90,0) 1(10,0) 0 (0) 0(0)
D 830 54,2 16 10 (62,5) 0 (0) 6 (37,5) 0(0)
E 350 343 12 9 (75,0) 1(8,33) 1(8,33) 1(8,33)
F 470 14,9 9 5 (55,5) 0 (0) 1(11,11) 3(33,33)
G 900 50,0 20 12 (60,0) 5(25,0) 3(15,0) 0(0)
M.O. 642,8 39,4 16 10,1 (66) 3,0 (14,9) 2,3(12,9) 0,5 (5,9)
+ T.A. + 87,5 +48 =22 + 1,2 (5,7) *:1,3/(5,2) +0,9 (5,6) = 0,4 (4,7)
ZYNOAO 4500 1900 112 71 21 16 4
*Staphylococcus spp, Pasteurella multocida, Corynebacterium spp, E. coli, Klebsiella spp.
Table 1. Results of the bacteriological cultures obtained from ewes milk specimens
Flocks Flock % of diseased Number Pure cultures Cultures of Other Negative
size ewes of milk S. agalactiae S. agalactiae bacteria*® cultures
samples (%) in combination with (%) (%)
other bacteria* (%)
A 700 42,8 25 11 (44,0) 9 (36,0) 5(20,0) 0(0)
B 850 42,3 20 15 (75,0) 5(25,0) 0(0) 0 (0)
C 400 37,5 10 9 (90,0) 1(10,0) 0 (0) 0(0)
D 830 54,2 16 10 (62,5) 0 (0) 6 (37,5) 0(0)
E 350 343 12 9 (75,0) 1(8,33) 1(8,33) 1(8,33)
F 470 14,9 9 5(55,5) 0 (0) 1(11,11) 3(33,33)
G 900 50,0 20 12 (60,0) 5(25,0) 3(15,0) 0 (0)
M.O. 642,8 39,4 16 10,1 (66) 3,0 (14,9) 2,3 (12,9) 0,5 (5,9)
+ T.A. + 87,5 +48 22 + 152(5,7) *: 1.3:(52) +0,9 (5,6) = 0,4 (4,7)
TOTAL 4500 1900 112 71 21 16 4

*Staphylococcus spp, Pasteurella multocida, Corynebacterium spp, E. coli, Klebsiella spp.

emmAEov yia 3-4 dpeg TV NUEQA FOOXOVY O ROLVA AL-
padia. Tevind, ov ouvBijrnes vyewiig dev elvan ®aAgc,
YEYOVOS TTOU ETUTEIVETAL OITS TO U UNYOVIRG, GAAG pe
10 Y€0L, duehyua Twv rofativav avd 8weo. To raio-
xafpL petaxivotvtal oty 0pooelpd g Ilivdov (Za-
nagiva), éwov Pelorovior oe dueon emogy netagd
TOVG, EXTOEPOUEVA. € TAQAOOOLONT] LOQPY], YONOLUO-
morddvrag dnAadn ™ féoxnon wg uéco dratgopys.

Ta aoBevi Toa eppavilav doyrmuévo xat duote-
Tapévo naotd. Ou paotrol adéveg fitav Beppol non
eTAIVVOL, 1] EXROLOT TOV YAAAHTOC EUPAVLOE ATdTOUY
uelwon xow 1) 0voToor Tov yvdtay vdaeng xat iddNg
ue Prevvomuwdeg Exxouua xow axohovbovoe TAENG
ayohaEla og dudotpa 3-4 nuev.

H voonpdmra dyyiEe to 40 % twv Thov tov mot-
uviov. Kavéva ahho ®hvird otdumrtmpo dev magatnon-
Onxne, extog Ao x| avEnon e Bepuoxrgaoiag Tov
odpatog yuo 2-3 uépeg, ta mpdfata cvvéytav va fot-

pasture, coming in close contact with each other.

The morbidity rate reached 40% of the sheep flock.
All the diseased animals developed swollen and
distended udders; their glands became hot and painful.
Milk secretion rapidly decreased, followed by complete
agalaxia within three to four days. During that period,
milk became watery and flocculent, characterized by
mucopurelent discharge. No other adverse clinical signs
occurred besides a slight increase in body temperature,
which lasted two to three days. Eventually, the milk
losses reached to two thirds of the total annual
production and this fact resulted in the death of new
born lambs. The aetiology of lamb’s mortality finally
wasn’t clarified, because of the implication with other
bacteria, such as E. coli, Pasteurella spp.

Milk from the ewes’ affected mammary glands was
aseptically collected, transported to the laboratory and
was surface plated on sheep blood agar and Mac Conkey
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orOVTaL 08 ®OM| ®ATAOTAON, OALG oL Taparywyol da-
UOLQTUQOVTOY YLOL THV OITWAELC TOU YAAUKTOG TTOV TTQO-
oéyyile To dUo TElTO TS ETHOLOG TOQAYWYNS, ®ABMg
emiong xou yio to 0dvato Twv veapav apvav. H attio-
Aoyia g Bvntotrog de dievroiviomne TeEMnMS, AOYw
TV emmAordv ne dhho Paxtioia, dtwg E. coli,
Pasteurella spp.

I'aha amd Tovg meoofefinuévous naotovs Teofd-
TOV RO OTTO TLG 7 EXTQOPES OUAAEXONRE AOoNTTTOL RO [UE-
tapéednxre oto epyaotijolo. H amoudvmon twv Pa-
nTnotmv €ywve ue v amevBeiag omopd oe MacConkey
row awparovyo agar (Merck, Darmstad, Germany).
Tavtoypova €ywve 0T0Qd OTO TEOTOTOMUEVO UECO
Hayflick yio tv awopdvwon pvromhaopdtov (Quinn
xaw ovv. 1999).

Ta aropovmBévia otehéyn TovtomoniOnxray ue Pro-
IMurég donuég, tou mepreAdupavay Ty cupdivon, ™
xowon xatd Gram, v xotohdon, to CAMP test, tnv
avantugn tapovoiog NaCl 6,5 %, ) Tipuwon rau o~
paywyn oE€og amd TV TeaASTN, tYOUAIVY %o AanTO-
Tn, ™Y vOESGAVON TOV LITTOVEIXOY VOTEIOV, THV VOG-
Auom g eoxovAivNg ®oL TV avdmTuEy oto dyap bile
escoulin azide.

H opohoyixn tawtomoinon twv amopovmévtoy ote-
Aeyayv notd Lancefield €ywve pe fdon eumoouxd kit
(Streptex, Remel Europe Ltd) yua tic opnddeg A, B, C,
D, F now G. O noBoploudg mg evanodnoiog ota avii-
Brotind €ywve pe ™ néBodo g dudyvong oto Mueller-
Hinton agar (Oxoid, Hamshire, England), o0ugwva pe
g 0dnyleg tov NCCLS (2000). Ta dioxria wov yonot-
pomoOnxav meprelyav Paxttooaxnivn (10 UI), mevinih-
Alvn (10 UI), apmendhivy (30 pg), repomepalovn (75
ug), xepovpokivy (30ug), yevrapvrivy (10 pg), eou-
Boopvxivy (15ug), veopvrivy (30ug), oEutetponuxhivn
(30ug), Mvroomextivy (30ug), towwebomoivy (1,25 ug),
oovhgoueBoEaloin (23,75 ug).

T v emumhéov avdiuon Twv emdNULOAOYLRMV
dedouEvaV EQaQUOTTINAE 1] AVOOONAEXTQOPSQENON TOU
morSpevou wediov (PFGE) pe t yotjon tov mepuot-
otwxov eviipov Sma I (New England Biolabs, inc.,
USA) »au tg povadag niextoopopnons, Rotaphor
type V (Biometre Gmbh, Germany). H tapaoxevij xau
N wéyn tov DNA €ywve odppova pe tovg Patterson
rau Kelly 1998, Wang xaw ovv. 1999. Ta »Adouoro tou
DNA nhkextpopopiinrav oe 1 % ayapdln ue 2-15
mahpovs ava devtepdhento, ota 180 V otouvg 22°C,
yio 20 weg.

H ctatiotiny avdhvon ANOVA yonowomotjOnxe
yvia v ovyxoLBovv avoroywrd ta oteléyxn tov S.
agalactiae pe to. GAAQL ATOUOVOOEVTO BOUTIOLOL RO TLG
apvnurés (otelpeg) rnahMEQyeLes.

agar plates (Merck, Darmstadt, Germany). All milk
samples were cultured for the presence of Mycoplasmas
in modified Hayflick’s medium (Quinn et al. 1999).

The isolates of Streptococci were confirmed by
biochemical tests which included the presence of
hemolysis, Gram staining, catalase test, the CAMP test,
using a streak of Staphylococcus aureus as the gold
standard to identify S. agalactiae, which was performed
according to the recommendations of Quinn et al
(1999), growth in Trypticase Soya Broth (TSB) (Oxoid,
Hapshire, England), containing 6.5% NaCl, fermenta-
tion of carbohydrates; acid production from trehalose,
inulin and lactose, the hydrolysis of sodium hippurate,
esculin hydrolysis, growth in bile esculin azide agar.

Serogrouping of the isolates (groups A, B, C, D, F
and G) was conducted using a commercially available
kit (Streptex, Remel Europe Ltd).

The determination of antibiotic susceptibility was
performed by the disc diffusion method on Mueller-
Hinton agar (Oxoid, Hapshire, England) following the
National Committee for Clinical Laboratory Standards
guidelines (2000). The paper discs used contained
bacitracin (10 UI), penicillin G (10 UI), ampicillin (30
ug), cefoperazone (75 ug), cefuroxime (30 ug),
gentamicin (10 pg), erythromycin (15 pg), neomycin
(30 ng), oxytetracycline (30 ug), lincospectin (30 pg),
trimethoprim (1,25 ug)-sulfamethoxazole (23.75 pg).

The epidemiological relationship of the isolates was
further analyzed by pulsed-field gel electrophoresis
(PFGE, Rotaphor type V electrophoresis unit, Biometra
GmbH, Germany), using Smal restriction endonuclease
digested patterns of chromosomal DNA (New England
Biolabs, inc., USA). Preparation and digestion of the
genomic DNA was performed according to the protocol
as described elsewhere (Patterson and Kelly 1998; Wang
et al. 1999). DNA digests were loaded onto 1% agarose
gel with 2-15 pulses/sec at 180 V and 22°C for 20h.

ANOVA single factor analysis was used to compare
the bacteriological isolates between S. agalactiae and
other species or negative cultures.

RESULTS

Seventy one (71) pure cultures of hemolytic, gram
positive, catalase-negative cocci, were isolated from 112
milk samples (table 1). All cultures were positive for the
CAMP test, trehalose, lactose, hydrolysis of hippurate
and the NaCl test, and negative on esculine and bile
esculin azide agar. There was no acid production in the
inulin test. All isolates were categorized in the
Lancefield group B. The above tests conclusively
confirmed that the isolated colonies were S. agalactiae.
The biochemical profile of all S. agalactiae isolates was
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AIIOTEAEXMATA

Zuvohrd eEgtdotnray 112 delyuarta yahaxtog vo
oamopovanrav 71 vaboég RaAMEQYELES AUUOATIRDY,
Gram OeTindv ®ataAdon oQvNTRdY ®OxxWV (Tivorag
1). 'Okeg o narhégyeleg Hrav Betinég oto Camp test,
otV TeedAGTn, oty Aaxtdly, otyv vdESAvon Tov -
sovowoy vatpiov, oto NaCl, 6,5 % now apvitrég oty
vdBAVON TG €0ROVAIVIC %L oto dyap bile esculin
azide. Agv vmijpye moaywyr 0EE0g atd TV LVOUALvY.
Ou 71 nahhégyeleg avirav 6heg othy oudda B xartd
Lancefield. O magoamdvm doxiuég emPepfoidvouy min-
owg OtL 0 TaBoydvog mapdyovtag elvon o S. agalactiae.
O Broymurég 1dLdTnTeg GAmV TV OTEAEY MV TOV OIT6-
Mt (dieg, ymols nauia duapogomoinon. Ze ovyxroLon
te ToL MO PARTHOLOL TTOU OITTOUOVAONRAY %Al TLG OTE(-
peg nalhiéQyeleg, N avaroyia tov S. agalactiae wov
amopovadnre o ®voBaQEc ROAMEQYELES 1TAV OTATL-
otrmg onuovin (P<0.001).

H doxuunj evanonotog ota aviprotnd €0elEe Gt
Oha Tar oTEAEYN Ntav gvailoBnta oty ®eEoTEQALOVY
%o otV ®e@ovo&ivy. Emuthéov, 1o 90 % twv otele-
YOV 1tav evalodnta oty Mvroomextivy rauw 10 70%
OTNV AUITLRLAALVY, EVE GAC TV AVOERTIRG 0TV TTEVL-
wALivn G, veouvxrivn, Paxttgaxivy, yeviopurivy, eou-
Boopunivn, ogutetgoaruxAivy xat v touueBomoiun-
oovhgpopeBoEatonn.

‘Oha T delypoTo fToy aQvnTLrd yud T0 PURGITTAOL-
opaL, OTTOXAELOVTOS €TOL TOV TAB0YSVO ATV Tapdyo-
vTa YL TV TEoxAnon g véoov. H méym tov yomuo-
oouxot DNA pe 1o megroplotiré éviupno Sma I €det-
Ee oL Gha ta oteléyn Tov S. agalactiae Yitav amdluta
da (ewdva 1).

YYZHTHXIH

To, 0(p0odQ0T YaEaxTHE, VGO UM TTOV TEQLYQUpE-
To YaaxTNEICETOL AITd VYMAY LETUSOTIRGTITO KAl EU-
EAVLON 0&e (G XALVIXNG UAOTITLOAS TTOV €YEL MG ATTOTE-
Aeopa ™y ayalaEla, oe aviiBeon pe ta uéyot T
YVOOTA OYeTd e To ouyrerQuuévo maboydvo (Keefe
1997).

O 1610¢ netddoong g vooou dev eivar deurgL-
viopévog. IliBavoloyeital Gt N puetddoon HeTaED Tmv
YELTOVIRAV EXTQOPMV UTOQEL VAL YIVETOL TO YXELUDVAL,
IOV ETURQATOVV EVVOIrES OUVOTHES ETTOAAOUOU TOV
wroflov oto meQufdilov, alld oL To ®oAoxALQL,
omov ®uelwg 1 fooxrnon yivetal og xowvd MPAdLa.

H véoog epgaviCetor oyedov auéows uetd Tovg to-
%ETOUG, AAAA O€ OQLOUEVEG TTEQUITMOELS TO TaBOYGVO
OTTOUOVAOVETOL OTTG TO TEWTOYAA TQWTOYEVVOV TTQO-
Bativav, dvo nuépeg mowy tov toxetd. To yeyovdg av-
16 onuaivel Tl 0 ALTLOAOYLHOG TOQAYOVTOS UITOQEL EU-
%oha va, (eTodobel arrd to wohvouévo mepupdilov, o

Kb

194.0

145.0

97.0

48.5
231

9.42

6.55

4.36

Ewova 1. llpdrvrna Covdy (PFGE) ov maijybnoay ue tn xo1j-
on evEduov Sma I ota oteAéyn tov S. agalactiae, wov amouovd-
Onrav ano tig 7 eEetatoueves extoopés (A-G). Zrijin M, Aeixtng
M.B. (New England Biolabs, inc., USA), ZtijAec A-G xlivixd ote-
Aéym.

Figure 1. Macrorestriction patterns with the enzyme Smal of S.
agalactiae isolates of the seven flocks (A-G). Lane M, Low range
PFGE marker (New England Biolabs, inc., USA); Lane A-G,
clinical isolates.

identical. In comparison to the other isolated bacteria
and negative cultures, the percentage of S. agalactiae
isolated in pure and mixed cultures was significantly
different (P<0.001).

The antibiotic susceptibility test indicated that all
isolates were sensitive to cefoperazone and cefuroxime.
Furthermore, 90 % of the strains were sensitive to linco-
spectin and 70 % to ampicillin, but all the strains were
resistant to penicillin G, neomycin, bacitracin, genta-
micin, erythromycin, oxytetracycline and trimethoprim-
sulfamethoxazole.

All milk samples were negative for Mycoplasma, ruling
out the implication of this pathogen in the outbreak.

Digestion of the chromosomal DNA with the

restriction enzyme Sma I revealed that all isolated,
group B streptococci were identical (figure 1).

DISCUSSION

The aforementioned outbreak evolved in a different
pattern than what is currently known about the
pathogen (Keefe 1997). It started fast, followed by high
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avtiBeon pe T UYL TAE TEQLYQAPES OV BewEOovVY
10 S. agalactiae wg amorAeLOTIRG EVOOUAOTING TOHOYS-
vo (Keefe 1997, Wang »aw guv. 1999).

Emuthéov, ota fooetdii to taboydvo faxtiplo eivan
gvalodnto oe worhd avtfrotind (Keefe 1997), eved
avtifeta, olupava e ta dird pag EveiuaTa, oTo TEG-
Bata eugpaviomre onuavtiky avifloaviextixdtra, 1
omota TEOYAVAS opelleTal YEVIXG OTNV ROTAYONON
OVTLBLOTLRAIV.

H avoconkextpopdonon tov morhduevou mediov
elvol i texviry g poglaxtg Ploloyiag ue gvpeia
£QOOUOYY, ETAVAA YU aoteAéouoTa xow VNN do-
XOUTLXY LROVETITA 0TV TAUTOTO MO POXTNOLARWY OTE-
Aexdv. H nébodog €yeL eqpaguootel emtuydg o emt-
Inuoroyésg €pevveg Ty otpemtéxrornnmv (Bert xou
ovv. 1997, O’Sullivan »ou Fitzegerald 1998, Svenshon
xnaw ovv. 1998, Patterson xouw Kelly 1998, Martinez »ou
ouv. 2000, Las Heras »ow ovv. 2002). Xenouomworion-
®e éva otéheyog amd »dbe extoopt], dedouévou ot
Oha T otehéYN pavotumrdg rav o H extiunon
zat aELoddynon tov xiaoudtwv tov DNA oty PFGE
gywve olupova pe to rortiea tov Tenover xow ovv.
(1995) now €de1Ee GTL Gheg oL OTOUOVAOELS OTEAEYDV
Nrav mavouoldtures. H, 0podpot yopaxtioa, vt
v300¢g emouEVmg TEoHABe amd éva ®owd otéleyog and
ayvooty Tnyy, 1 omota frov woAd dVoroAo VO avL-
xvevdel. H yopriynon avufrotindy amodeiydnre ava-
TOTEAEOUATLXY], RO ROl OTOV EQAQUOOTN®E M BEQaL-
mela g Enodg meprédov. H uéhuvon fitav okt copa-
o1 aIté TV orovoKt| o%oTLd, OEQOUEVMV TV OLKO-
VOV ATTOAELDV.

Mia onpoavtixy Ioariienon wou dLastotdonre xa-
TA TS froynuixég dortuég fitav 6tL Gha Ta OTEAEYN TOV
S. agalactiae Tov amwopovaOINRAV, WTOEOVCAY VO AV
srvyBovv agovota 6,5% NaCl. Ov Daignault wou ouv
(2003) mapatonoov axELPpws to dLo oty TAELOVETH-
ta (92 %) TV OTEAEYMY TOV ATOUOVAONROY. ATO THV
AN ueLd, eyyelpidia avopoeds, 6rwg tov Quinn xa
owv. (1994), Bewpotoav dt o S. agalactiae dev ava-
mrdooetal moovota 6,5% NaCl. Zvurmepaopanizd, 1
xonowporoinon g doxuuig tov NaCl wg uébodog pov-
tivag mpémel vo avaBewonBel, yiatl evdeyouévmg ote-
Aéxn S. agalactiae Ba. pmogovoav va BewonBoitv hav-
Baopéva mg evieQdronROL.

I Ty TEOAMYPY TOV VOO LATOG TAQAUOREVAOTXE
®aL xoenyionxe vrodoplime otig mpoPatives QoQuo-
hovyog ohny| Paxtepivy. H modtn €yyxvon €ywe og 50
Nuégeg xau 1 avapvnotx d6on oe 20 nuéeg O Tov
toxetd. Ta mpédpoua amotehéopata tov epufolaouoi
yooaxtneliomray g Wiaitepa evBoouvtird, aAld 1
tehnn) aElohdynon tov Ba yiver petd v magélevon
1ravoU XoVIroU dLOOTHUATOS.

contagiousness rate and turned out in acute clinical
mastitis resulting in agalaxia.

The transmission of the disease wasn’t fully under-
stood. Probably the transmission of the pathogen
between the neighboring flocks takes place in the winter
period, when the climatic conditions are favorable for the
prevalance of the disease, but also in the summer period,
when animals are grazing in the same open pastures.

The disease appeared just after the parturition, but
in some cases the pathogen was isolated from the
colostrum of primigravida ewes, two days before
parturition. This fact implies that the infection can be
easily transmitted, through a contaminated environ-
ment, contrary to what is known about the epidemiology
of the pathogen in bovine, where S. agalactiae
considered to be highly contagious obligate parasite of
the mammary gland (Keefe 1997; Wang et al. 1999).

Furthermore in bovine the microorganism is
susceptible to a variety of antimicrobial agents (Keefe
1997), while, according to our findings, in ewes a
considerable resistance was detected due to the overuse
of the antibiotics.

Pulsed-field gel electrophoresis (PFGE) has emerged
as the one of the most widely applicable, reproducible
and highly discriminatory techniques to identify bacterial
strains. This technique has been successfully applied to
the epidemiological investigation of streptococci (Bert et
al. 1997; O’ Sullivan and Fitzegerald 1998; Svenshon et
al. 1998; Patterson and Kelly 1998; Martinez et al. 2000;
Las Heras et al. 2002). One isolate per flock was used,
because all isolates were phenotypically similar.
Interpretation of the PFGE patterns, according to
Tenover et al (1995), indicated that all clinical isolates
were molecularly the same. The outbreak was possibly
produced by a single strain from an unknown source of
infection. The antibiotherapy was not effective, even
when a dry period therapy was used. The infection was
very serious from the economical point of view.

An interesting observation was that all of our isolates
were able to grow in a broth containing 6.5% NaCl.
Daignault et al. (2003) observed exactly the same thing
in the majority (92%) of the examined isolates of S.
agalactiae. On the other hand, the reference manual of
Quinn et al. (1994) indicates that S. agalactiae is unable
to grow in this medium. Conclusively, the routine
utilization of this test in the identification procedure
should not be revised, because isolates of S. agalactiae
could be incorrectly identified as enterococci.

In an effort to prevent the mastitis produced by S.
agalactiae, a formolized whole cell bacterin autovaccine
was prepared and administered subcutaneously in ewes.
The recommended protocol comprised of vaccination

ITEPIOAIKO THE EAAHNIKHE KTHNIATPIKHE ETAIPEIAZ 2005, 56(2)
JOURNAL OF THE HELLENIC VETERINARY MEDICAL SOCIETY 2005, 56(2)



120 A. ZAPATKAY, T1. TEAKOS, X. KOTZAMANIAHY, K. ANATOAIQTHY, H. TEAKNAKHY,

O S. agalactiae Bewpeltal, emiong, wg maboydvo
oToV dvOQMIO ROl EVOYOTOLETAL YLt BVNTATHTAL ROWL
voonedmta debvdg (Jarva row ovv. 2003). ITpooPdh-
AEL VEOYEVVITAL ROL EVIALRES UE OMPOLULDL, TVENOVE-
poltda xat dikeg hoypuwEeig (Onile 1985). Aev eivan Ot-
EVNQWIOUEVO €AV 0 S. agalactiae glvan aitio Twovéoov
1 elvan Eeviotyg eldovg, LohovaTL VITdQYEL LoYVEY V-
oyéton ueta&l xhaopdtmv g PFGE »aw tng RAPD
o€ OTEAEYN OV ATOPOVAOIN®ROY and avOQ®ITOUS %aL
Coa (Devriese 1991, Jensen »ow ouv. 1996, Martinez xow
ovuv. 2000). H améxxoion tov tafoydvou amd to ydia
{owg va amotehel oNUOVTIRG TAQAEYOVTO ETLRIVOUVE-
TNTOS YL ROTOVOAWTES TEOIGVIWY, TOV TUQAOKEVT.-
Covtal oo W) TaoTEQLOUEVO YdAa.

and revaccination 50 and 20 days before birthing. The
results of this vaccination prophylaxis was promising,
but the final evaluation will take place in the future.

S. agalactiae is also considered to be a human patho-
gen, which causes significant morbidity and mortality
world wide (Jarva et al. 2003). It affects newborn
children and adults with sepsis, pyelonephritis and other
wide range of infections (Onile 1985). It is unclear
whether S. agalactiae is a zoonotic agent or a host
specific pathogen, although there is a strong corrrelation
between the PFGE and RAPD patterns of both types of
isolates (Devriese 1991; Jensen et al. 1996; Martinez et
al. 2000). The excretion of this pathogen in milk poses
a significant health risk to consumers of raw sheep
unpasteurized milk products. 4
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