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Mopiakh diayveoukn diepeGvnon
Bpoukédwong ot Prodoyika extpo-
PN atyov

I.A. O1xovopéniourog, M. I'aCoGAn, E. ZEvdoGpn,
E K. l'ewpyaxidag, IT. Kapayigvvn, I. Mevaydrog

IMEPIAHWH. H Bpouxkéldwon wwv aryonpoPdrwyv eivai éva vo-
onpa eupéwg S1abeSopévo oug napapecdyeieg ydpeg. To véonpa
eivai 181aftepa onpavuxé yia v npootacia g Anpdorag Yyeiag
Sebopévou 6u petadiberar otov dvlpwno npoxakdviag cofapt vé-
00. Tov Anpidio tou 2005 éyive n S1epedvnon tng napouvoiag tou
vooripatog €181kd petall wv apoevikdv (Owv piag motonompé-
vng Prodoyikig extpoepriq arywv oto vopd Haeiag. Ta kondb1 apib-
potoe 250 Onduxd kat 13 apoevikd {wa kat napovoiale onopadixd
nepiotaukd anofordv nou ekdndavovav cuvifwg katd to te-
Aevtaio tpito tng kuogopiag. Ta {da katd m S1dpkera g Sery-
patoinpiag fitav kKAvikd uyis, evd Sev fitav Suvatd Bdoer tou 1oto-
pixot va npoobiopiotel pe axpifeia edv efyav napoucidoer oto
nape)f6v oupmopata npoofoliig twv bpyewv fi tng embi1Supibag,
H epyaotnpiaxn diayvwoukn Siepedvnon yia ta ouykekpipéva
(da anogaciotke va yiver pe v epappoyi g aduoibwuig
avti§paong tng nodupepdong (Polymerase Chain Reaction - PCR)
yia v aviyveuon DNA wg Brucella melitensis oe Seiypata aipa-
106, Ao ané ta 13 Sefypara afpatog nou cuddéxBnkav ané to xo-
661 aryov aviédpaocav Oeuxd pe v PCR emrtpénoviag tyv evi-
oyuon tou e181koV yia v Brucella melitensis tepayiou DNA pe-
yéOoug 844 (euyov Phocwv. Ztnv mapovoa perém, n PCR ené-
tpepe v aviyveuon dvo (Dwv mou av kar kKAvikd uyid fitav @o-
peig Brucella pe pikpoPiaké poptio apkerd upndé wote va yiver
tautonoinon tou Paxtpiou pe pia pévo Seryparodnyia aipatog.
To ebpnpa autd @aivetar va oup@wvel pe v avidngn éu Se-
Eapevi g Ppouxéddwong otnv EXAG6a efvar o1 afyeg mou voootv
mo ehagppd and ta npéPara kar cuvinpoyv tn doipwén yia paxpd
xpoviké Sidotnpa. To éva and ta Beukd Sefypara mou avigvesOn-
kav tautonomOnke pe xaproypdpnon wg Brucella suis, kGu nou
avagépetal yia np@dn popd oe oxéon pie ug aiyes. To edpnpa au-
16 ka1 n eundBeta ou avlpodnou otnv Brucella suis kabiotovv ty
éxOeoni Tou oto ouykekpipévo maboydvo péow TV arydv évav em-
Snpiodoyiké mapdyovia nou a&iCer mbavarg va pedenOei evlede-
x96. H avaykai6tnta yr’ autd karadeikvietar kai ané o yeyovég
6u n katavddwon aryonpdPeiwv YaAAKTOKOIKGY mpoiéviwy otny
EX\dSa yiverar oe opropéveg nepirtdoeig ywpic va €xer mponyn0ei
fi anapaftnt Yeppuxh woug eneepyaoia, kdu mou Sev 10yver yia
v katavdwon yoipelou kpéarog,

Aé€e1g eupenpiaong: PpouxéNwon v ayoy, Ppoukédamon v
HIKpAOY HNpuKacuxey, aAuoideoti aviidpaon g nohupepdong

Evoiagepovea [lepintwo
Interesting Case Report

Molecular diagnostic investigation
of brucellosis in a caprine organic
farm

Ikonomopoulos J.A., Gazouli M., Xylouri E.,
Georgakilas E.K., Karagianni P., Menegatos 1.

ABSTRACT. Brucellosis of sheep and goats is widely spread in the
Mediterranean basin. The disease is of considerable significance with
connection to Public Health protection since it can be transmitted
to humans causing serious disease. In April 2005 we investigated
whether brucellosis was present among the male animals of a caprine
organic herd in Nomos Hleias, Greece. The herd consisted of 250
female and 13 male animals and had a record of sporadic abortions
usually taking place at the final third of gestation. During sample
collection all the animals were found clinically healthy, although it
was not possible to determine from the records of the farm if there
was any previous incidence of orchitis or epididymitis in the animals
under study. The laboratory diagnostic investigation consisted of a
polymerase chain reaction (PCR) assay applied for the detection of
DNA belonging to Brucella melitensis in blood samples. Two of the
13 samples that were tested reacted positive by PCR allowing the
amplification of the 844 base pair DNA fragment specific for
Brucella melitensis. In this study, PCR allowed detection of two
animals that although they were clinically healthy, they carried
enough Brucella in their blood to allow microbial identification with
only a single blood collection. This finding seems to agree with the
concept that goats consist the reservoir of brucellosis in Greece
developing milder disease than sheep and sustaining the infection
for longer periods of time. One of the positive samples that were
recorded was identified by sequencing as Brucella suis, something
that is reported for the first time with connection to goats. This
finding and the sensitivity of man to B. suis renders human exposure
to this pathogen through goats, an epidemiology factor worth of
detailed investigation. This necessity is associated with the fact that
as opposed to porcine meat, sheep and goat dairy products in
Greece are sometimes consumed without the necessary heat
treatment.
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1. EIZAT'QI'H

H Poovxélmwon tov aryompofdtwy eival Eva vo-
onua eveéme OLadedoUEVo OTIG TOQAUETOYELES XDOES
(FAO 1997), (Godfroid and Kasbohrer, 2002) »ou 18t~
aftego onuavtrd yo ™ Anudowo Yyeio dedouévou
ot petodideTon oTov dvOpmTo TEOXAAMDVTOS TOPaQ
véoo (Wallach et al., 1997), (Tsolia et al., 2002). H avd-
Y11, GUOS, YLoL SuveyT] EayQUmvnon AGym Tov ®ivdtvou
uetddoong g Poovrérhmong and ta Loa otov dv-
Bowmo oyetiCetal Ta tehevtaia xodvio xaL ue T did-
doomn g Prohoyiriic uebddov extoErig aryomEofd-
Tov. Avty ouviotd mdavag Eva vEo Tapdyovia aThy
emtmotiohoyia Tov voorjpuatog dedouévou Tl mEov-
mwoBETeL pio duopoeTiry TEaxTIRY 0T XY oN avifLo-
TRV %o EUPoriwy.

Tov Ampiho tov 2005 €ywve 1 diepetvon g o~
QOoVOTag TOV VOONUaTog 1A UETAED TV 0QOEVIRMDY
LV piog motoromuévng PLOAOYLRNGS EXTQOWIC cuydV
oto voud Hhelog dedouévou Gt yro Cooteyviroig Ad-
YOG, T0 eVOLOQEQOV TWV LOLOXTNTAV TOV ®OoTadLov
eotaldtav oe owtd. Ta »romddr mov amoteheito amd
Cia g eYXDOLOS YUATS awydv, apBuovoe 250 Bnhurd
zau 13 agoevind Lo nan tapovoiale omopadind me-
oLotaTrd aTofoAdV Tov exdnidvoviay ouviBmg ro-
Td 10 Tehevtaio Tolto TG ®vopopias. Kavéva and ta
Ca g extoogiic Oev eiye MdfeL Bepameia, eva dev &i-
¥€ moaypatomom el woté oto TaeAdoV eufolaonds
Tov 2omadLOU YL TNV TESANYY TS foovrélhwong. Ta
Cdda vord ™) dudnera TG derypatonpiag oy #hvi-
%A vyuj, evd dev oy duvatd Baoel Tov LoToELROT va
TEOCOLOQLOTEL e axQIPeLal AV YV TOQOVOLAOEL OTO
T0EMOGV CUUTTAOUATO TEOTPOATS TOV GOYEWMV 1] TNG
emddupidag.

H goyaomoiaxy duoryvwotint diepelivinon yo to
OUYRERQUUEVA L0 OTTOQaOToTNHE VAL YIVEL UE TNV EQUQ-
noyn t™he aAvodmTig avIidEaoNg TG TOAMUEQAEONG
(Polymerase Chain Reaction - PCR) yio v aviyvevon
DNA ¢ Brucella melitensis oe delypoto aiuatog.

2. YAIKA KATI MEGOAOI
2.1 Zvhhoyn devypdtov

“Eywve Mym 2 ml olxot alparog antd ta 13 agoe-
vird Coda g exntpopric. To alpa ovyrevipddnxre oe
NraQwIouéva Quokida, ta ostoia oo relOnray aué-
owg og popntd doyela YIENG naw ovvinEOnrov o
Bepuponpacia 2-7°C yua yoovind didomua 2-4 medv
€wg TV ®oTdPvEN Ttoug otovg —20° C. Ta delyuara ma-
péuewvav og autiv T Beguoxpacia yio SidoTyue -
%OOTEQO TOU EVOS UNVES ROL OTH CUVEYELDL YO OLULOTOL-
Nnrav yio awoudvwon DNA. H culhoyn tmv detryud-
TV TEaypatorotjOnre Tov Mdio tov 2005.

1. INTRODUCTION

Brucellosis of sheep and goats is widely spread in the
Mediterranean basin (FAO 1997), (Godfroid and
Kasbohrer, 2002). The disease is of considerable
significance with connection to Public Health protection
since it can be transmitted to humans causing serious
disease (Wallach et al., 1997), (Tsolia et al., 2002).
However, the need for constant alertness due to the
transmissibility of brucellosis from animals to humans is
also associated, at least in the last few years, with the
wide application of organic farming of sheep and goats.
This may very well represent a new factor in the
epidemiology of the disease since it involves a different
practice with reference to the use of antibiotics and
vaccines.

In April 2005 we investigated whether brucellosis
was present specifically among the male animals of a
registered organic goat farm in Nomos Hleias, since for
zootechnic reasons the interest of the farm owners was
restricted to them. The herd consisted of 250 female and
13 male animals of the local goat breed and it had a
record of sporadic abortions that occurred in most cases
at the final third of gestation. Treatment or vaccination
for the prevention of brucellosis had not been applied
in the herd. The animals were clinically healthy at the
time of sample collection, although it was not possible
to determine from the records of the farm if there was
any previous incidence of orchitis or epididymitis.

Decision was taken to apply the polymerase chain
reaction (PCR) for the laboratory diagnostic inve-
stigation of brucellosis, in order to investigate the
presence of DNA belonging to Brucella melitensis in
blood samples collected from the animals under study.

2. MATERIAL AND METHODS

2.1 Sample collection

Two (2) ml of heparinised whole blood samples were
collected from the 13 male animals of the herd. The
samples were kept in portable refrigerated containers at
2-7°C for 2-4 hours. Subsequently they were stored in
a freezer at —20° C, where they remained for less than a
month until they were processed for DNA isolation.
Sample collection was performed in May 2005.

2.2 DNA isolation

DNA isolation was performed on 300 ul of whole
blood using the Qiagen kit (Giagen Mini Blood, Qiagen
GmbH, Germany) following the instructions of the
manufacturer. Evaluation of the quality of the extracted
product with reference to its quantity and integrity was
performed with optical density counts and electro-
phoresis in agarose gels as previously described
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IMivaxag 1. Ov cuviiixeg vow Ta XoEaxrTHELOTRA TV avidpdoewy PCR ov yonoomomOnxay yio vy evioyuon eleyuévmy TeQLo-
XHV TOV KUTOYOHROTOS € TV owyorpofdtmv (A/A 1) now yio v aviyvevon xou tovtoroinon DNA g Brucella melitensis (A/A 2).

A/A XuvOeon Tov OeQuoxrQaoLaxés M¢éyeBog
OAMYOVOURLEOTIOIMV EXULVITOV evalray€ég tng PCR* TEOIOVTOg
1. CATCGACCTTCCAGGCCCATCAAACAT 95°Cx 307, 931
TGTTCTACTGGTTGGCCTCCAATTCA 53°Cx 307,
72°Cx 30”
2. GGGAACGTACCATTTGCTA 95°Cx 307, 844
TAACCGCGACCGGGATGT 55°Cx 607,
72°Cx 60”

* H ynuii 000taom tov avidedoemy ftav zow otg 300 mepurtdoets  axdhovin: 1,5mM MgCl2, 0,25mM dNTPs, 0,2uM oamxé »d0e ohyovourheoti-
S0 exnvimiy, 2,5U Taq mohvpepdon, Sul DNA xau ved moudtntog vyns xomuatoyoogias néxot texod ¢yxov 50ul. Kade aviidpaon PCR mepre-
Aappave 35 wirhovg emavahnypng.

Table 1. Primer sequence and PCR conditions of the assays that were used for the amplification of selected nucleotide regions of the
sheep and goat cytochrom ¢ (A/A 1) and for the detection and identification of DNA belonging to Brucella melitensis (A/A2).

A/A Sequence of Temperature Size of amplification
oligonucleotide primers profile of PCR* product

1. CATCGACCTTCCAGGCCCATCAAACAT 95°Cx 307, 931
TGTTCTACTGGTTGGCCTCCAATTCA 53°Cx 307,
72°Cx 307

2. GGGAACGTACCATTTGCTA 95°Cx 307, 844
TAACCGCGACCGGGATGT 55°Cx 607,
72°Cx 60”

* Concentration of the reaction mixture was in both cases the following: 1,5mM MgCl2, 0,25mM dNTPs, 0,2uM of each of the oligonucleotide primers,
2,5U Taq polymerase, Sul DNA and HPLC quality water to the volume of 50ul. Each reaction was completed after 35 cycles of amplification.

2.2 Anoudvaoon DNA

H amoudvwon DNA mpaypotomounjdnre og 300 ul
oMx0U aipatog ue Ty Tuomotuévn epmoouxy] uEBodo
Qiagen (Giagen Mini Blood, Qiagen GmbH, Germany),
axolovBdvtag ™ dadiracio mov virodenvietal ard
tov ®raroorevaoty. H extiunon g moidtntag tov mo-
QAYOUEVOU TTQOTOVTOS OVOLPOQIXA LE TNV TTOOSTNTAL, TNV
TOLOTNTA KOL TNV AREQULGTNTA TOV, EYLVE UE UETONOELS
OTTTLANG OTOQEOPNONG %Al NAEXTQOPAONON OF TNXKTH
ayodlng, dmmg €xel meplrypogel oto moQerOV
(Ikonomopoulos et al., 2005). I'io. tv extiunon g mo-
povoiag avaotoréwv g PCR, ta dtohipata DNA wou
TAQAOHEVAOTNXRAV XONOoLpoTOON®OY 0 Nl avti-
dpaon PCR mov evioyivel emhentind i weQuoy we-
v€Boug 981 Cevywv Pdoewv (Ef) Tov ®utoxewuraTos ¢
(in house gene) Twv aryompofdtwv (Ilivaxag 1). Ipoi-
ovra DNA younhig moldtntog amooipOnray xou v
dradiraoio amopudvwong eravaljpdnre and to deiy-
UOTOL ALiUaTog TToL ey oy amrofnxevBel otnv natdputn.
Ta dadbpata DNA, tmv omoimv 1 woldtta xeibnre
LXAVOTTOLNTLXY, YONOLWOTOL|ON®OY Yo aviyvevon g
Brucella melitensis ue PCR.

(Ikonomopoulos et al., 2005). In order to assess the
presence of PCR inhibitors, the DNA preparations were
incorporated in a PCR assay amplifying selectively a
981 base pair (bp) fragment of the cytochrom c (in
house gene) of sheep and goats (Table 1). Low quality
DNA products were discarded and isolation was
repeated from the original sample. The DNA
preparations of acceptable quality were incorporated to
the detection of Brucella melitensis by PCR.

2.3 The polymerase chain reaction

Detection and identification of DNA belonging to
Brucella melitensis was performed using a previously
described method (Conchi et al., 1995) after
optimization of the reaction conditions (Table 1).

In all cases, PCR was performed on 5 ul of the DNA
extracted from whole-blood samples that were
processed and evaluated together with positive and
negative control samples that consisted of confirmed
PCR-positive (blood samples inoculated with cultivated
Brucella melitensis) and negative (blood samples from
healthy animals and humans) DNA preparations. Our
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2.3 AAvoworti avtidgaon tng llohvpuegdong

H aviyvevon zat n tavtomoinon tov DNA ¢
Brucella melitensis ot delyporo alpatog mouv oulAE-
xOnrav moayuatomowOnxre pe pio draduraoio wov ava-
ntoyOnxre oto maelBdv (Conchi et al., 1995) petd and
Beitimon Twv ouvBnrav g aviidoaong (ITivaxag 1).

H PCR epagudomxe og 5 pl arté o DNA mov amo-
nwovadnxre o ta delypara oMxov alpnartog, Ta omoio
emeEeQydomrav ot aEloroyOnxov noli e Betrotc
AOL 0QVNTLROUS PAETVEES. IV cutdv T0 0100 YN OLUO-
momOnxrav mpoidvta DNA mov eiyav amopovwdel ard
delynoro oMxol alpatog Tov frov avitotouyo BeTnd
(evogBalutopéva pe foxtiola omd xohAEQyeLeg
Brucella) »on agvnuird (ad vyu tda zow avBpmdmoug)
oty PCR, tov yonowomonitnxre edd yuo v aviyxvev-
on DNA g Brucella melitensis. Emmpoo0€tmg, mg ap-
vnTrot udeTueeg yonowworouiOnxav zow erohidio PCR
IOV TTEQLE(YOY WOVO TO Uiype g avtidoaong xow 5 ul ve-
001, (BLov e oUTS OV XENOLOTOWONKE Yo TH dLdhv-
on tov Itnudtov DNA twv derypudtov oMxot alpuotog.

Ta moidvia g aviidoaons avalidnray ue nie-
ATQOWPOENON O TNXTY ayaoing 2% nan pwTtoyQdon-
on oe dudrtakn Polaroid pe ) yorjon rordAiniov Aoyi-
oot (Gene Runner) puetd tv avaugi tovs pe foow-
wotyo abidro oe avaroyio Gyrov 5%.

H ewdwotnra g dwadwaoiog evioyvong emahn-
BevOnue ue ™ yoproyedenon twv rtpoidvtwv PCR ue-
Td ad e mELOUS TOUS UE THV TUTTOTOLNUEVY] EUITTOQL-
x1 dadiraoio Qiaquick PCR Purification kit (Qiagen
GmbH, Germany). H yagprtoyodonon €ywve xal otig
dvo ahvoideg DNA ue ) yorjon g dwadwaciog Dye
terminator cycle sequencing, ABI (Applied Biosystems)
AOL TNG AUTOUOTNG OVOREVNG YaoToyodonong DNA,
ABI PRISM® 377. H vouxheotdiny ahknhovyic tov
TEOTOVTMYV EVIOYUONG CLYRQIBNKE UE TI ONUOTLEVUEVES
vevourés adniouyies T fdaons dedopévav GenBank
(www.ncbi.nih.gov.GenBank), yonotomoudvrog ™ wn-
xovi avalijtmone BLAST.

3. AIIOTEAEXMATA

Avo and ta 13 delyuata alparog wov GUAEYON v
artd 10 ®omwddL arydv avtédgaoay Betird pe Ty PCR,
ETMLTQETOVTAS TNV EVIOYLOT TOU 100U Yo TV Brucella
melitensis tepayiov DNA peyéBovg 844 Cf. Ta Tava ritav
nuxrtag 2 xouw 3 etddv. Metd ) yootoyedenon twv do
meoidvtav evioyvong g PCR, 10 éva amd to fetind
detynora tavtomonOnre wg Brucella melitensis wou 10
ahho wg Brucella suis.

4. XYZHTHXH
Smyv moagovoa perém, 1 PCR enétpeype v avi-
xvevon dGo Lowv, Tov av ®ou #hvirdg vyui, ftav go-

negative control samples were further implemented by
the addition of PCR tubes containing only the reaction
mixture and 5 pl of water, of the same source used for
the dilution of the DNA isolated from our test samples.

PCR products were analysed by submerged electro-
phoresis on a 2% agarose gel and then photographed by
a Polaroid computer-integrated system using an
appropriate software (Gene Runner) after staining with
5% v:v ethidium bromide.

The specificity of DNA amplification was confirmed
by nucleotide sequencing of the PCR products after
their isolation using the Qiaquick PCR Purification kit
(Qiagen GmbH, Germany). Sequencing was performed
on both strands using the Dye terminator cycle
sequencing kit supplied by ABI (Applied Biosystems)
and an ABI PRISM 377 automated DNA sequencer.
The nucleotide sequence of the amplification products
was compared with those published in the GenBank
(www.ncbi.nih.gov.GenBank) using BLAST Search.

3. RESULTS

Two of the 13 blood samples collected from the goat
herd reacted positively by PCR allowing the
amplification of the Brucella melitensis specific 844 bp
DNA fragment. The positive reactors were 2 and 3 years
of age. Sequencing allowed identification of the one of
the amplification products as Brucella melitensis and of
the other as Brucella suis.

4. DISCUSSION

In the present study, PCR allowed detection of two
animals that although they were clinically health, they
carried Brucella at a concentration high enough to
produce a positive result with only a single blood
sample. Although the sensitivity of PCR is usually high,
the uneven distribution of the bacterium and the fact
that in most cases it does not circulate in the blood of
carrier animals (Ziller et al., 2002) demonstrate an
interesting aspect of the finding mentioned above, since
it refers to clinically healthy goats found at a state of
bacteraemia. This seems to agree with the concept that
goats consist a brucellosis reservoir in Greece,
developing a milder disease than sheep and preserving
the infection for longer periods of time (Papadopoulos
1992). Our intention to exploit this aspect of brucellosis
and obvious practical reasons indicated blood as the
type of sample that should be collected since positive
reactions would indicate in a conclusive manner,
animals with bacteraemia. This was also supported by
the fact that serology evaluation of test samples,
although interesting, would not be easily interpreted
(Reviriego et al., 2000) considering the prevalence of
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oeic Brucella pe wroofiand pogtio agretd vymho dote
va yivel Tautomoinon tov faxtneiov ue wio uévo devy-
notodnpio aluatog. Av xaw 1 evawodnoio e PCR &f-
vau ouviiBmg VPN, 1 OVOUOLOUOQPY RATOVOUY TOV
Baxtnolov ®ai to yeyovog 0t autd dev #urhoQoel
owiiBmg oto ailpo oe Loha gopels (Ziller et al., 2002)
rnoradewmvieL uio evOLapEQovoa TOQANETQO TOU TTd-
amdvm gvonuatog dedouévou ot aoed oe Cda wht-
vird vywj, mov Pelorovrol tovtdyoova og @don po-
xrnoloupiog. To e6Enua QUTO QOIVETOL VOL CUUPMVEL UE
™mv ovttinym ot deEapevii thg Poouvrélhwong otnv
EMaGda elvar o alyeg wov vooouv o eAaged ard to
mEdParta row GUVTNEOUV TH AOIUM®EY YLat LorES XQOVL-
%6 dudompa (Moraddmoviog 1992). H oromudtta
va extunBel auty 1 ToQANeETEOS TS PEOVrEAAMONG
%Ol EVVONTOL TTEAXTIXOL AGyoL vtédelEav to alua wg
10 £(d0g delypatog mov Oa fjtav oxdmpo vo oulheyDel,
dedopévov Gt 1o BeTind amotéheona Ba TEOTdLGELLE
ue Pefardtnro Loa oe #aTdoTaon farTnoLoLUiog.
AM®OTE fTOV OvOUEVOUEVO GTL 1 ogoloyuxy eEETaon
TV deypdtmv av xol evolagpépovoa, dev Ba fjtav ev-
xnoha aElohoyriowun (Reviriego et al., 2000) dedopévng
™g OLddOOoN S TOU VOO ATOS 0TV TTEQLOY.

H tavrtomoinon wg Brucella suis tov evég omtd ta dGo
BeTind amoTeEAEOUATA TOV RATAYQAPNXAY O QUTIHY T
uehétn elvou 0to PaBUS TOU OL CUYYQOPE S WITOQOUV VL
Beparddoouy N TR avapod mTEooRolic alyas ot
10 ovyxexQLuEVo maBoydvo. To ebonua avtd dev eivar
duvatd va ouvdebel yevird pe 1o fLoroyird ovoThua
exTEOWIC ayomofdrwy dedopuévou GtL ndt té€tolo Oa
mpoiméfete wiog ueyahitepng rhipomag ahhd wow do-
popetrnc xatetBuvong uerét). AEitel Sume va ava-
peBel dtL oty TeELoyY] ouvnBiletan N aviollayr a-
oeVIRAV TOMV Y10 avamaQoymy e OXOTO TV OITo-
QUYN TG YEVETXNG RATATTMONG TOU ROTAOLOU AGY®
oupopElag »ow 1 TAQdAANAY exteo@Y WxEoU aQLBuov
yolpwv 1ov RooEILovral yio: WoraTovdlwon. Mdit-
0T, OTY) CUYRERQLUEVT TTEQLOYY] EXTOEPETOL O EVTIOTLOG
EMMNVIRAGS Y0(Q0C e U OUOTHUOTIXG TQOTO, UE OUVE-
TELQL OWTd T L oUYva vo unv TtapoaxoiovBotvrol
OTt0 TLG OQUOOLES VYELOVOULXES VITNQEDTES. ZTNV EXTQO-
@1 oL ueheTONxe dev LVITHEY AV (OTEOL TV ETOYT| TTOU
€ywve 1 derypomoPia, av xow AMiyoug uiveg oL exToé-
QOVTOV PeQLrd yoLpidlo To omoio TEOEQYOVTAY At
TOQAXEIUEVT] EXTQOPN.

Bdoel tov mapomdvo dev elvor edxnoho va yivel vd-
oL AOPOAHS EXTIUNON MG TTEOS TV TINYH| UETAdOONS
g Brucella suis 0to ovyrexQuuévo Lo, av ®oL Qaive-
Ta TOAVO GTL ot €YLVE (e Apeon 1] EUUEDT ETOPY UE
yolpovc. Eivau Spumg evdtagépov to yeyovog 6tLto Lo
aIté TO 000 naTAYQAPN%E TO BTN amotéheoua PoL-
orATOV 08 ROTAOTAON POXRTNOLOLUING OQRETOVS UHVES

the disease in the area.

To the best of our knowledge the identification of
Brucella suis as the one of the positive samples recorded
here, is the first case of a goat infection caused by this
pathogen. The present report does not allow association
of this finding with the organic farming of sheep and
goats, since this would require a study of much greater
scale and different orientation. However, it is worth
mentioning that the exchange of male animalsto avoid
the genetic degradation of the herd caused by
incestuous breeding, is customary in the area, as it is the
breeding in the same premises of a small number of
pigs aimed for consumption by the farmers. The local
porcine Greek breed that is commonly used for this
purpose in the specific region is often farmed in a non
systematic manner that often fails the attention of the
local veterinary authorities. At the time of sampling
there were no porcine in the farm, but a few months
earlier a small number of piglets, that were provided by
a nearby establishment, was retained together with the
goats.

Obviously it is not easy to make a safe assessment as
to the source of Brucella suis in the specific animal,
although it seems probable that this was the direct or
indirect contact with pigs. However it is interesting that
several months after the contact of this animal with
pigs, it was still at a state of bacteraemia. The evidences
available to this day cannot define the significance of
this finding with reference to health protection of the
herd or to the risk of Public Health. However, this
finding and the high genetic similarity (exceeding 98%)
of Brucella melitensis and Brucella suis (Gandara et al.,
2001) indicate that the ability of goats to retain
infections with the former pathogen for long may not
differ much to that with the latter. Regardless this event,
the sensitivity of humans to Brucella suis (Boschiroli et
al., 2005) indicates that his exposure to this pathogen
through goats consists an epidemiology factor worth of
detailed investigation. The necessity for this is also
demonstrated by the fact that as opposed to porcine
meat, sheep and goat dairy products in Greece are
sometimes consumed without the necessary heat
treatment.
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UETA THV €01} TOV e Yolpoug. Puord dev eivar du-
vatd pe to otovyelo wov eivar orjuepa dabéoua va
E00dL0l0EL »avelc pe Pefondtnra T onuooic Tov ye-
YOVOTOG owtoU 08 OYE0N UE TNV TEOOTAOTO TG VYEOS
Tov ®omadLov, ahhd xa Tg Anudowog Yyetac. To ma-
QOTAV® EVONUAL ®KOL 1) WEYAAN YEVETLNY] OUYYEVELL
(vwepPaivel to 98%) g Brucella melitensis ue v
Brucella suis (Gandara et al., 2001) vrrodnhavouv 6t €i-
vou TLBavS 1 travoTHTA TV cyddv va dtatneotv T hoi-
wwEN ue B. melitensis va un dtopéget Tohd no yuo ) B.
suis. AveEoQTiTmg Sumg outoy Tou eVOEYOUEVOU, 1) EV-
naBeia Tov avBpdmov ot v Brucella suis (Boschiroli et
al., 2005) xa6L0Td TV €20€01] TOV OTO CUYXEXQLUEVO TTOL-
Boydvo uEow Twv aryadv Evav emdnuoloyrd Taodyo-
via tov aEitel mbavag va pehetnOel evdeheyds. H
OVOYRAULGTNTA YU 0UTS ROTAOELRVUIETOL KA AT TO YE-
YOVOS GTL 1] ROTOVAAWDOY OLYOTQORELDV YOAARTOROWUL-
2OV Eotdvtov oty EMdda yivetan og oguopnéveg me-
QLITTWOELS YWEIC Vo €xelL ponynOei | awagaltnty Bep-
wx1 Toug eeEepyaoia, ®AaTL wov dev LoYUEL YLOL TV RO.-
Tavalmon yolpelov xpéatog.
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