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Avixveuon avucopdtev Katd 1ou
Toxoplasma gondii o€ Proroyikég
EKTPOPEG atyav Kat npofdtwv

B. Ntdeng', E. Evdotpn', A. Aidkov’,
K. Zwwmpdaxoylov’, 1. Kpnuxdg',
E. l'ewpyaxidag', I. Meveydrog'

IEPIAHWH. H woéomdopwon eivar éva napaocruxé véonpa pe
naykéopia e§dmwon mou opeiheta o npwtélwo Toxoplasma
gondii. H mapotoa pedén ywpiletar otnv mpokarapkuki kat otny
kUp1a épevva. Katd v npokatapkuki épeuva avigveiOnkav opo-
Joyixd pe tn Soxipaocia ELISA IgG avuodpata kavd tou T. gondii
oe pikpd pnpukacukd (184 mpéPava kar 229 aiyeg) Prodoyikdrv
extpo@ov tng Iledonovviicou kat tng Avtkig Ztepedg EAAdSac.
H npoxatapkukd Serypatornpia éaPe ydpa v Gvoi§n tou 2005
ka1 apopovoe ot apoevikd (da ka1 Ondukd nou efyav anofdler ka-
1d mv avanapayoyiki nepioSo 2004-2005. e éva onpavukd mo-
00016 1V {[dwv avigvesOnkav avuodpata katd wou T. gondii, pe
anotéAeopa va ano@aciote] nepartépw Siepetvnon tou vooripatog
oug Prodoyikég extpoég tng Avtkig EAGSag. AkodotOnoe n k-
p1a épeuva, katd v onofa npaypatonoiidnkav arpornypieg to ka-
Jokaipi tou 2006, ot Prodoyikég ektpopéc arydv ka1 mpoPdrwv tng
ITedonovviicou, tng Avukiig Xtepedg EAGSag kat tou N. Iwav-
vivwv. Or aipodnpieg apopovoav oe {dha and moipvia pe 10t0p1-
k6 anofoldv katd v avanapaywyiki nepiobo 2005-2006. To ov-
volo wv {bov xwpiotnke ot tpeig opddeq: oe evidika apoevikd,
oe Onlukd nou anéParav kard v avanapaywyiks nepioSo 2005-
2006 ka1 oe Ondukd ypig 1010p1xé amoPoddv katd o 1610 ypovi-
k6 S1dompa. Kard v xipia épevva e§erdonkav ouvolikd 182
opoi npofdiwv ka1 167 opoi arydv pe tn Sokipaocia ELISA. Ava-
Jvukd, 10 38,46% v Kp163V, 10 60,87% TwV IpoPativwv mou aré-
Padav kai 10 54,21% twv npoPativwv nou Sev anéParav eiye avu-
oopata kard WU napaciou Kai ot S1apopég Atav otaucuxdg
onpavukég pévo pewaly twv apoevikadv ka1 twv Ondukdv (dwv
(p<0.05). Avtiotorya, o 12,12% wwv tpdywv, 10 14,29% twv ar-
yov nou anéfadav kat w0 22,35% twv aryodv nou Sev anéPadav ei-
X€ QVUODPATA KATA TOU IIAPAcito, Yw pig 0tauoukadg onpavukég
Siagopég (p>0.05). O1 afyeg ot oxéon pe wa npdPara eppavioav
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ABSTRACT. Toxoplasmosis is a parasitic infection with global
distribution caused by the protozoon Toxoplasma gondii. The
present study is divided into the preliminary and the basic research.
In the preliminary research, 413 serum samples (184 sheep and 229
goats) from organic farms of Peloponnese and Western Sterea
Hellas were tested for IgG antibodies against T. gondii, by using
enzyme-linked immunosorbent assay (ELISA). Blood sampling
ook place during spring of 2005 and samples were taken from male
animals and female that had aborted during the reproductive period
of 2004-2005. Significant prevalence of antibodies was the reason
that further research of toxoplasmosis in organic farms was
conducted. For the basic research, small ruminants’” blood samples
from organic farms of Peloponnese, Western Sterea Hellas and the
county of Ioannina, were collected during summer of 2006. Blood
samples were collected from flocks with cases of abortions during
the reproductive period of 2005-2006. Animals were separated
into 3 groups: males, females that had abortions during the
reproductive period of 2005-2006 and females that did not have
abortions during the same period. A total number of 182 sheep sera
and 167 goat sera were tested by using the enzyme-linked
immunosorbent assay (ELISA). The results showed that antibodies
were detected in 38.46% of male sheep, 60.87% of female sheep
that had abortions during the reproductive period 2005-2006 and
in 54.21% of female sheep that did not have abortions during the
same period. Significant difference was determined only between
male and female animals (p<0.05). In addition, antibodies were
detected in 12.12% of male goats, 14.29% of female goats that had
abortions and in 22.35% of female goats that did not have abortions
in the reproductive period 2005-2006. There was no significant
difference between the results (p>0.05). Seroprevalence in goats was
significantly lower than that of the sheep (p<0.05). In animals,

' Egy. Avarouiag & Puotoroyiog Ayo. Zawv, Turjuo Zovrig
Hapaymyng, Femmovird Mavemomuo Adnvav, Iepd Od6¢ 75, 118 55,
AOiva

* Epy. Hapaowworoyiag rou Hapaormxdv Noonudtov, Kenviatown
Zxohj, Aprototérero Tavemotiuo Gecoahovinng, 541 24,
Beaoolovizn

* Egy. MaOnpatizav, Tevind Twjue, Teomovizd Mavemornimo AOnvav,
Tepd OdGg 75, 118 55, Abmva

Hugpounvia vwoporis: 05.03.2007
Hueoounvio eyxoioews: 25.05.2007

! Department of Anatomy & Physiology of Farm Animals, Faculty of
Animal Science, Agricultural University of Athens, 75, Iera Odos Str.,
118 55, Athens, Greece.

* Lab. of Veterinary Parasitology and Parasitic Diseases, Veterinary
Faculty, Aristotelian University of Thessaloniki, 541 24, Thessaloniki.
* Department of Mathematics and Statistics, Faculty of Science,
Agricultural University of Athens, 75, Iera Odos Str., 118 55, Athens,
Greece.

Submission date: 05.03.2007
Approval date: 25.05.2007



NTAFIS V., XYLOURI E., DIAKOU A., SOTIRAKOGLOU K., KRITIKOS I., GEORGAKILAS E., MENEGATOS 1. 23

otaucuk®g onpavukd yapnddtepa nosootrd opofeukdv (dwv
kat oug tpeig kawnyopieg (p<0.05). Eniong, ota {wa nhikiag éwg
ka1 4 e1d)v, ta 1ooootd opofeukdntag fitav craucukag onpavuxd
xapnddtepa (39,58% ota npdfara xar 13,04% oug afyec) oe oyé-
on pe avtd wv {dwv nhikiag peyakitepng wwv 4 etdv (61,97% kat
24%, aviotorya) (p<0.05). Au6 ta anotedéopara aiverar 6u n to-
Somdopwon anavidrai o€ uYnAé mocoots Woo oe (da mov ané-
Badav 600 ka1 o€ {da nou Sev anéParav, kalwg xat éu eivat ou-
xvétepn oe {da peyaditepng nhixiag. Emmdéov, napatnpeftai S1a-
popeuxn eundbeia eiboug ka1 pvlou otn péluvon arydv ka1 po-
Bawwv pe 10 mapdorro.

Aé€eig evpempiaong: Toxoplasma gondii, npéfara, afyes, frolo-
yikd, ELISA, EN\G6a

EIXAT'QI'H

H toEomAdopwon amoterel uia mtapaottixt Lwoav-
Bowmovéoo mov ogethetal ato mpwtétwo Toxoplasma
gondii. To T. gondii glvar evdoxrvTTOQIS TOQEACLTO TTOV
mpoofdiier Eéva gvgutato gdoua ogyavioumy. Ot ev-
dudpeool EevioTtég Tov mapaoltov alvetal Ot eiva
mEQLO0GTEQA amtd drardoia (0N Onhaotirdy, dnwg o
onvhog, 1 ydta, ta fooeld, To Tedparo, 1 alya, o xoi-
00¢, 1 aprotda x.a. (Haralabidis 1995), dudqopa &idn
Bardooiwv Onhaotrdv, 6rwg ol pdiawveg Beluga xa
arha xnrasdn (Mikaelian et al. 2000, Dubey et al. 2003),
dudpopa eidn wmvav (Dubey 2002), xaBwg xow o dGv-
Bowmoc. Ta uéhn g owoyévelag Felidae, ota omota
OVAREL ®aL 1 ®aTowidla YATa, amotehoUv TOVS TEM-
roUg Eeviotég tov T. gondii (Urquhart et al. 1996).

H udhvvon twv EevioTtav Tov Tapao(tov uwogel va
viver amté Tpia poAvopatind otddio Tou PLokoyiros xi-
%#AOV TOV TAEAOITOV, TOL OTTOl0L ElVAL OL DOLUES WOXV-
oTeLS, Ta. PEadVTwidLa, oV TEQLEOVTOL 0E KVOTELS TV
WAV %o TV oTAdyvav, xou o taxuimidio. Metd
UWGAVVOT), TO TOQRAOLTO OYHUaTilel ®UOTELS OTOVS LOTOUS
tov Egviotadv (Bowman 1999).

O alyec, To TEdRata xan yevird oL Quropdyol Ee-
VIOTEG LOATVOVTOL ROTA ®UELO AOYO UE THV RATATOON
OOV worvotewv omd to meQLPdirov (Jubb et al.
1993). Enlong, wrooel va mopatnonOel »dbet petd-
doomn g toEomhdouwong ue ) SLEAEVON TV TaLL®-
Wimv oto €ufpuo, ®oTd To OTAdLO TNE TAQACITOLUING
(Tenter et al. 2000). Ze oAl {0y, Srwg oS alyes, ota
meopata ot otig ayehddeg, magatnoeliton petddoon
wéow Tmv Tayxulmdinv mov megLéyovial 0To Yala
(Powell et al. 2001). Zta wedPata evdeXopEVMS VoL Ao~
Baver xaddoa ra apodiole petddoon Tov TUQEACITOU
(Martinez-Garcia et al. 1996).

Zto uén g owvoyéverag Felidae, o frohoyindg xui-
%®AOG elvol TAQOUOLOG Ue EXEVOV TTOV TOQATNQEITAL
otovg evOLdueoovg EeVIoTES, ue T dLopoed OtL TeQL-

aged less than 4 years old, seroprevalence was significantly lower
(39.58% for sheep and 13.04% for goats) than that for animals aged
more than 4 years old (61.97% for sheep and 24% for goats)
(p<0.05). The results of the survey suggest that there is high
prevalence of toxoplasmosis both in animals that had aborted and
in animals that had not aborted and that there are different species
and gender susceptibility. Results also indicate that toxoplasmosis
is more common in older animals.

Key words: Toxoplasma gondii, sheep, goats, organic, ELISA, Greece

INTRODUCTION

Toxoplasmosis is a parasitic zooanthroponosos
caused by the protozoon Toxoplasma gondii. 1t is an
intracellular parasite which infects a wide range of
species. Over two hundred mammals (Haralambidis
1995) and marine mammals (Mikaelian et al. 2000,
Dubey et al. 2003), along with birds (Dubey 2002) and
human, seem to be intermediate hosts of this parasite.
Members of the family Felidae, such as domestic cat, act
as definite hosts (Urquhart et al. 1996).

Oocysts, bradyzoites contained in tissue cysts and
tachyzoites are the three infectious stages in the life
cycle of T. gondii. These stages are infectious for both
intermediate and definite hosts. T. gondii forms tissue
cysts after host infection (Bowman 1999).

Herbivores, such as sheep and goats, are mainly
infected by sporulated oocysts oral ingestion (Jubb et al.
1993). Vertical transmission of 7. gondii during
pregnancy, with the tachyzoites being transmitted to
the fetus transplacentally, can also be observed (Tenter
et al. 2000). In several species, such as sheep, goats and
cattle, transmission of 7. gondii with consumption of
milk, containing tachyzoites, is possible (Powell et al.
2001). Finally, in sheep, venereal transmission is
considered to be probable (Martinez-Garcia et al. 1996).

In definite hosts, apart from the asexual multi-
plication of T. gondii, which is also observed in inter-
mediate hosts, there is a sexual phase of the life cycle.
This phase results in unsporulated oocyst formation
passing into the environment. Oocysts play a major role
in the epizootiology of toxoplasmosis in sheep and goats,
since sporulated oocysts are very resistant to
environmental conditions (Tenter et al. 2000).

In sheep, usually there is no clinical manifestation of
toxoplasmosis. During the first days, though, an increase
in respiratory rate and a febrile response may be obser-
ved (Esteban-Redondo et al. 1999). A goat, however,
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Aoufdvel now Tov gyyevy TOAMATAQOLOOUS, O 0TOl0g
ATOMYEL O TAQAYWYT] WORVOTEWV %Ol O€ ATTOPOAY
TOVg 0t0 TEQLRAAAOV. Ot WOorVOTELS TALOVY TOV ®UQLO
6o oYV emlwoToloyic TOV VOOIaTOS 0TS OlyeS
%o oTa TEGPATa, ®ABMS OL WELUES WORYES TOVG elval
Wiaitepa avBentixéc ong meQualhoviirés ouvBireg
(Tenter et al. 2000).

Zta edfata, ) uAuvon ouvijBwg dev ouvodevetal
ad ovuttdpoTa. LoTé00, TIC TOMTES NUEQES UETA T
UWGAUVOT pe WOoRVOTELS 1] TaLLmdLa ToaTEETON GvOo-
dog g Bepuorpaoiag Tov CHOUATOS %ot AVENON ™G
ouyvomrag g avarnvorg (Esteban-Redondo et al.
1999). Ou aiyeg, »au WLaiteQa Ta vead ATON, EUPOL-
viCouvv Pagitepn xhvixy ewrovae omxd To VITeloLTa
ayotd Lo Metd amé uéhuvon pe ®atdmoon wo-
nootewv elvan duvars va apotnondel avopeEia, did-
pota, dvomvola €mg raw Bdvatog (Dubey 1989).

Zug alyeg nau oto TEEPATA, 08 TEQITTWAN OV 1) TO-
Eomhaopmon puetadobel yio Tt poed ®otd ™) did-
AELDL TNE HVOPOQLOC, E(VOL SUVATOV VO EWPAVIOTEL RO
xrd0etn uohvvon. H xdbetn uéivvon Bempeiton 6t ot
WHQC UNQUARAOTLXA TTQOYUOTOTTOLE(TOW Uict (OQA ®OTd
™ Oudprela g Lwng Toug xat uGvo o TEQITTTMOon Tov
TO OEAOLTO UETOD0OE! RATA TN SLAQREL TG KVOYO-
olog. Qoté00, 08 TEOOPATES TELQAUATIRES UENETES,
dramotBnure ot dev elvon amiBavn 1 TEGHANOY ema-
vohaufavouevmy omofordy rat 1 HeTddoon Tou o
pao(tov dradoynd amd yevid oe yevid (Duncanson et
al. 2001, Buxton et al. 2006).

Tevind, og meQlnTtmon eupavions ToE0TAAoU®ong
og alyeg oL TEOPATO, TO CUUTTTMOUATO TTOV HUQLOQ-
YO0V TNV ®Avint emdva tov Ldov elval ou eppouirol
Bdvartol, ou aTofOAES, 1) LOVULOTTOIN O %Al 1) YEVVNO
Bvnoryevav auvay xou goupimv. To meploodtepa no-
Mouéva éupova amopdihovan petd to péco didotnua
¢ »vogopiog (Esteban-Redondo and Innes 1997).

2 X000 oG OL HOVES OVapOQES UELETHG VITOQENS
TOV TTORAO(TOV OF oYWy Lo UEXOL OTjUeQT OpO-
poUv og ovufotinég extoopEs aryorpofdrtmy (Harala-
bidis 1987, Stefanakis et al. 1995, Kontos et al. 2001,
Diakou et al. 2005a, Diakou et al. 2005b).

Zromég TS Taeovoag UEAETNG HTav 1 aviyxvevon
TV aviooudtov yuo to 1. gondii oe Lo frohoyirdy
ENTQOPAV ALYV ®OL TEOPATMV O TEQLOYES TS AvTL-
xiic EAMGdag.

YAIKA KAI ME®OAOI

Agvypotonypio

H napovoa perétn ymoiletan 0Ty TQORATOQRTLXY
xnow oty ®opLa €pgvva. o ty mporataexrTiny €oev-
va aviyvevong aviiomudtmy xatd tov 1. gondii oe

and especially kids, can develop more severe clinical
manifestation. Anorexia, diarrhea, dyspnoea and even
death can be observed after infection with oocysts
(Dubey 1989).

In intermediate hosts, such as sheep and goats,
primary exposure to 7. gondii during gestation can lead
to vertical transmission of toxoplasmosis. In small
ruminants, vertical transmission takes place once in a
lifetime and only if the parasite is transmitted during
gestation. Recent studies, though, support that vertical
transmission may occur more than once and in succes-
sive litters (Buxton et al. 2006, Duncanson et al. 2001).

Fetal deaths, mummifications, abortions and birth of
stillborn or weak lambs and kids are the most frequent
symptoms in flocks of sheep and goats being infected
with toxoplasmosis. Abortions are more frequent after
mid-gestation (Esteban-Redondo and Innes 1997).

Studies taken place in this country so far concerned
conventional flocks of sheep and goats (Haralabidis
1987, Stefanakis et al. 1995, Kontos et al. 2001, Diakou
et al. 2005a, Diakou et al. 2005b).

The aim of the present study was to detect antibodies
against 7. gondii in organic flocks of sheep and goats at
Western Greece.

MATERIALS AND METHODS
Sampling

The present study is divided into the preliminary and
the basic research. For the preliminary research, blood
sampling took place during spring of 2005 from flocks
with history of abortions during the reproductive period
of 2004-2005 and antibodies against 7. gondii were
detected. Sera from 11 sheep flocks, 8 goat flocks and 8
sheep and goat flocks from Peloponnese and Western
Sterea Hellas were tested. Blood was collected from 413
animals and specifically from 47 ewes and 116 goats that
had aborted and from 137 rams and 113 male goats.

For the conduction of the basic research, blood
sampling took place during the summer of 2006 in
organic farms of sheep and goats in Peloponnese,
Western Sterea Hellas and the county of Ioannina.
Blood sampling was from flocks with history of
abortions during the reproductive period of 2005-2006.
Serum samples tested were from 7 sheep flocks, 4 goat
flocks and 2 sheep and goat flocks. Total animal number
divided into three groups: adult males, females that
aborted during the reproductive period 2005-2006 and
females that did not abort during the same reproductive
period. Blood samples were from 349 animals and more
specifically from 23 ewes and 49 goats that aborted, 107
ewes and 85 goats that did not abort and 52 rams and 33
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000U TEORATMY RaL OLYWV PLOAOYLRMV EXTQOPDV
mparypatomouionray apompieg Ty dvolEn tov 2005
artd Tha TOLUVImVY TOU EPPAVIONY ATtOoPOAES RaTd TV
avamopaywywi tepiodo 2004-2005. O ogol alparog
mov eEetdomrav mpoépyoviay ard 11 extpoég mo-
Batwv, 8 extopEéc arydv now 8 nTES EXTQOPES (Ue al-
veg naw meopara) g [ehomovvijoou xaw g Avtirig
Zrepedg EMddac. Zvvolund, €ywve Mjym aluatog amnd
413 Tha naw ovyrerouuévo. amd 47 mpofartiveg wal 116
alyeg mov elyav amofdhet, o vor omd 137 noLovg
nou 113 tpdryove.

TN v exmtévnon g ®ipLag €QEVVAS TEAYUOTO-
mouOnray awoinyieg o raroxraipol Tov 2006, oe Pro-
hoyES eXTQOPES awydv xal teofdrtwy g ITelomov-
viioov, Tg Avtixng Zrepeds EAAdag xaw tov N. Ioav-
vivov %ot agpooioay og LHo omtd Toiuvia Tov eugd-
vIoav aoforEC ®oTd THY avATOQAy®YLXY] TEQ{0d0
2005-2006. Ou opofi aipatog wov eEeTdoTray TEOEQ-
XOVTow astd 7 exTQOQES TEOPATWY, 4 EXTQOPES ALYV
%o 2 wntés extpoés. To ovvohlo twv Chwy ymwelotn-
%E O€ TOELC OUAdES: Oe evijlina apoevird, og Bnlurd
710V Oté Paday ®aTd TV avastaaywyuxt mepiodo 2005-
2006 »aw og Onhund mov dev améfarav ratd To (dlo
X00oVir6 drdotpa. Zvvolrd, £ywve My aluotog ard
349 Toa naw ovyrexouuéva o 23 mpofatives nou 49
atyeg wov elyov amoPdiet, 107 wooPariveg xou 85 alysg
mov dev elyav amofdhel nou artd 52 vLovg wou 33 Tod-
yovg. Anté xdfe extpopn €ywve My aluotog amd To
25% twv aQOEVIXAY TOMV %L TV ONAVRGY TOV AIté-
Bolav, raBdg nou amd 10 7% twv Bnhurdv Ldwv Tov
dev améPaiay ®atd Vv avamagaywywry tepiodo 2005-
2006. Avtdc o tpdmog derypatornpiog emhéyOnre, Ao-
Yo TOU 6Tt 0TIg 000 TEdTES oUddes 0 aELBUSS TV Ch-
WV IOV TEQLOQLOUEVOG, VA 1 TEITY opdda aroTeAoU-
o€ %ol TV ToAvTTAn0€oTeon.

H Mym aiuatog €ywve amé v opayitdoa eréBa
%o yonowoouOnxay @rolidia Timov vacutainer ym-
olg avtumrtro now Behdveg wiog xorions. Ta gralidua
tTomofetovvtav HEoo o€ L0oBEQUIXA KIPAOTLOL PE RATE-
YUYUEVES TOYORVOTELS, (OOTE VO POLOROVTOL O AUED
emaupt] we owtés. Ta delypata 1o ol evidg 8 wedv ue-
TAPEQOVTAY OTO EQYAOTHOL0, OOV axoiovBovoe u-
yoxévignon otig 2.000 otpopéc/ Aemtd, emt 20 Aemtd
yia 10 dtomELous Tov 000U, O 0pdg vabe deilyuotog
tomoBeteito oe PLolidio Timov eppendorf kol xaroyu-
xotav otoug -20° C péyor v eEET00T TOV.

Aviyvevon aviioopdtov

T v aviyvevon tov eWdwdv 1gG aviicoudtov
ratd tov 1. gondii, oL 0Qol eEgTdotnray ue TV avooo-
eviuunyy doxnacio ELISA.

H dwadweaoia wov arolovdnOnxe yia tv epaguo-

male goat. From each flock 25% of the male and female
that aborted and 7% of the female that did not abort
were tested during the reproductive period 2005-2006.
The experimental design was based on the fact that the
first and second categories were smaller compared to
the third one, respectively.

Blood was collected from the jugular vein using
vacutainer tubes without anticoagulant and syringes.
The tubes were placed in isothermal boxes using ice
bags and transferred in the lab within 8 hours. The
samples were centrifuged in 2.000 rpm for 20 minutes.
Each serum sample was put in eppendorf vial and kept
frozen at -20°C until tested.

Antibodies detection

T. gondii specific IgG antibodies were detected using
enzyme-linked immunosorbent assay (ELISA). The
testing was completed in four stages (Haralabidis 1984).
Antigen (in vivo cultured parasites) was diluted in a
buffer solution (NaHCO;-Na,COs, pH 9,6) and it was
added in flat bottom, polystyrene microtiter plate of 96
wells. After two hours incubation in room temperature
and washing of the microtiter plate with distilled water
containing 0.05% Tween-20, animal sera, diluted 1:300
in PBS, pH 7.2, were added in the microtiter plate. In
each plate, there were three pairs of control sera being
added. After incubation and washing of the microtiter
plate, during the third stage, conjugate was added. Anti-
Sheep IgG, whole molecule Sigma A-5187 (diluted with
PBS, pH 7.2) was used for sheep sera and Anti-Goat
IgG, whole molecule Sigma A-4187 (diluted with PBS,
pH 7.2) was used for goat sera, respectively. During the
fourth stage, after incubation and washing of the
microtiter plate, enzyme substrate, being diluted in
buffer solution (NaHCOj3-Na,COj3, pH 9.8) was added
(p-Nitrophenyl Phosphate, Sigma 104 Phosphate
Substrate). After a ten minute incubation, stop solution,
0,1-3N NaOH was placed in every microtiter plate well
and test results were being analyzed using a photometer
HUMANREADER (HUMAN Diagnostic Systems,
Germany) at 405 nm wave length.

Results were estimated by determining the cut off.
Cut off was calculated by adding the mean of the OD
negative control sera values and the threefold standard
deviation.

Cut off = Ave + 3SD

Serum samples with OD values, higher than the cut
off, were considered to be positive, whereas serum
samples with OD values, lower than or equal to the cut
off, were considered to be negative (Haralabidis 1987).

Statistical Analysis
Statgraphics Plus 4.0 statistical package was used in
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yn tg ELISA amoteAeital and t€00epa otddia
(Haralabidis 1984). Zvvormtind, 0t0 o010 0TAOLO TO-
moBetelto To aviydvo ota fobola Thdrag and wov-
otévio 96 Béoswv pe enimedo mubuéva (emeEepya-
OUEVAL TOQRAOLTA 0TS in Vivo RAAMEQYELN), CQAULWUEVO
oe puBuotxd didhvue (NaHCO3-Na,COs, pH 9,6).
1o devteQo 0TddL0, PETA Al Moo dVo WEWV O
Bepuorpaaic SwUATIOU RO TOELS EXTAVOELS TG TAAKAG
ne ameotayuévo vepd ov mepelye 0.05% Tween-20,
tomoBeTovvtay oL o eE€Taon oot apamuévor 1:300
oe QuBmotrd dudhvpa PBS, pH 7,2. Ze #d0e mhdra to-
moBetovvtay moedAAnAa e Toug vl eE€taoy 0polg, 3
Cevyn TEOTLITOTOMUEVAY 0QAV eAEYYOL (3 BeTinol nat
3 apvnurol). Zto TeiTo 0TddL0, UETE AT ETMOON 1AL
Exmthuon g mAdrag, tomoBeteito To OVlevypa
(conjugate). o Toug 000Ug TV TEOPATMV WG OVTeVY-
wo yonowpnomotetto to Anti-Sheep IgG, whole molecule
Sigma A-5187 xow yia Tovg 000Ug TV ALy To Anti-
Goat IgG, whole molecule Sigma A-4187, apalwuévo
oe PBS, pH 7,2. Zto tét01010 014010, HeTd atd enmoon
%o EXTAVOY THG TAAKAS, TOTOBETETO TO VITdoTEMUA. (P-
Nitrophenyl Phosphate, Sigma 104 Phosphate
Substrate), apolwpévo oe EUOWLOTIRG dLdAvpa
(NaHCO3-Na,CO3, pH 9,8) »ouw petd and emdoon 10
Aemtddv, tomobeteito to didhupa draxomic g avti-
dpaomg (stop solution, 0,1-3N NaOH) xau axohovBov-
O€ 0 TTEOOUOLOQLOUGS TMWV ATTOTEAECUATMY THS AVTIOQOL-
oNng Ue T UETENOoN TS omTikiig murvotntog (optical
density, OD) oe potduetpo HUMANREADER
(HUMAN Diagnostic Systems, Germany) xo 0g Wjxog
roporog 405 nm.

H extiunon tov anoteheopdtmv €YLve (e TOV ROl-
BopLoud tou oplov droymelowot (cut off), to omoio
VTOLOYIOTNXE UE TNV TEGOBEDT OTO UECO OQO TV TLUMDV
OD twv agvntirdy 0pdv eléyyou (Ave), TG TOWTAG-
oLag VIR amtdxrhions tovg (SD). Anhadii:

Cut off = Ave + 3SD

‘Oha o delypoTo 0V, OTa 0O AVTLOTOLYOVTOY
Tiég OD peyahitepeg amd to 6oLo dLaywELONoY, Yo
paxtnolomrov «OeTnd», evd Sha Ta delyuoTo 0QMYV,
ota. omota avtiotoLyovoay Twég OD wrpdtepes 1 (ogg
Ue 170 G0 OLaYWELOWOU, XOQUXTHOIOTHHAY «OOVITL-
%d» (Haralabidis 1987).

YraTioTirt avdivon

[t oTaTloTixn avalvon Tmv amoTeAeoudTmy Eyi-
ve xo1on Tou otatloTkoy moxétov Statgraphics Plus
4.0. Zvyxrenoiuéva, yonoporojdnxe to "teot" ov-
YROLONE TOOOOTHV O¢ enimedo onpavindtnrog 5%.

AIIOTEAEXZMATA
Katd v mpoxatapntiry] épevva, o 63 (45,99%)

the comparison of proportions. P-values<0.05 were
considered significant at 5% confidence level.

RESULTS

In the preliminary research, in sheep, 63 (45.99%)
out of 137 rams and 33 (70.21%) out of 47 ewes that
aborted tested positive. Respectively in goats 22
(19.47%) out of 113 male goats and 29 (25%) out of 116
female goats tested positive (Figure 1).

In the basic research, in sheep, 20 (38,46%) out of 52
rams, 14 (60,87%) out of 23 ewes that aborted and 58
(54,21%) out of 107 ewes that did not abort tested
positive. In goats, 4 (12,12%) out of 33 male goats, 7
(14,29%) out of 49 goats that aborted and 19 (22,35%)
out of 85 that did not abort tested positive (Figure 2).

In sheep, rams have the lowest seroprevalence and
ewes that aborted the highest (Table 1). The difference
is not statistically significant between seroprevalence
of the two female categories (p>0.05). Furthermore,
ewes in both groups have higher seroprevalence than
the rams, difference that is statistically significant
(p<0.05).

In goats, the lowest seroprevalence is that of the
males, though there is no statistically significant
difference between the three groups (p>0.05) (Table 2).
Seroprevalence in goats sampled is lower than that for
sheep in all three groups. In addition, the differences are
statistically significant (p<0.05).

According to the information, resulting from sample
collection animals are divided in two age groups. For
sheep, seroprevalence for the respective age groups 0-
4 and >4 years are 39, 85% and 61, 97% and for goats,
prevalence for the same age groups are 13.04% and
24% (Figure 3). Seroprevalence in both species
increases significantly with age (p<0,05).

DISCUSSION

The results of the preliminary research showed for
the first time that in organic farms in Greece (Pelo-
ponnese and Western Sterea Hellas) a crucial number
of animals are infected with 7. gondii. In Greece, in
2004, Ministry of Agricultural Development and Food
announced that breeding of sheep and goats has the
greatest sharing portion (79%), with goats having 49%
of the total and sheep 30%), respectively (Greek Ministry
of Agriculture, 2004). Thus, toxoplasmosis survey in
organic farms is of special attention, due to economic,
public health and animal welfare reasons.

Special interest had the fact that many animals that
have antibodies had abortions during the reproductive
period 2004-2005 and the reason for that may be the
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astd Toug 137 xpLovg xal og 20
33 (70,21%) omé tg 47
mpofativeg wov astéPahay 70
aviyvetnrav IgG avion- s
. " = 60
pata xotd tov 1. gondii. 2
Avtiotoga, o 22 izr' 50
(19,47%) amdé tovg 113 2
Tedyovg xan oe 29 (25%) g A0
artd g 116 alyeg wov amé- qé 30
Bakav aviyvevbnrav IgG o
ratd tov 1. gondii (Ewova 'é 20
1. € 10
=
Katd v xGoua €pgvva, 0
oe 20 (38,46%) amé toug 52 K pof
%QLoUg, og 14 (60,87%) and
TG 23 mpoPativeg Tov ouTé-

[TpoPartiveg mov

Tpdhyor

Atyeg mov

anéPalav anéPaiay

Bolav now oe 58 (54,21%)
and tg 107 mpoPariveg
mov dev améPfaiav, avi-
xvetOnxrav IgG nord tov T.

Ewdva 1. TTooootd tmv aryorreofdtmy BLohoymdy eXTto@dv mov epgdvioay etrd titho avri-
ooudtov xatd tov 1. gondii, oTd TV TQORATAQHTIXY EQEVVA.

gondii. Avtiotouya, oe 4 80
(12,12%) ozd tovg 33 1od-
youg, oe 7 (14,29%) atd g 70
49 alyeg mov améPalay xol 3 60
ot 19 (22,35%) amd 1ig 85 <
wov dev améfalav avi- 3 s0
=
yvevonrav IgG nord touv T 2 40
gondii (Ewdva 2). %

Zto wedPara, oL %ELol o) 0
eupavitovy to younhdtepo % 20
10000T6 0000eTIRMY ThWV
%ol oL ;meofativeg mwov W
améfalav To VYPNAGTEQO 0
(Mivaxog 1). Qotdoo, pe- Rams
TaEV TV T0C00THYV 0Q00E-

TG TAS TWV ONAURGY CH-

Ewes that Male goats

aborted

Female goats
that aborted

wv Tov 3o ouddwv dev
TOQATNQOUVTAL OTOTLOTL-
g onuavtnés dtopoécg
(p>0.05). AvtiBeta, To TO0000TS 0EOBETIRATNTOS TV
0QOEVIXMV LAWY eupavilel OTATIOTIHMS ONUOVTLEY
dLopopd og alyroLon naw ue Tig d0o xatnyoies Twv Bn-
Mrdv Lowv (p<0.05).

S1g alyeg, To YaunAoteQo T0000TS 0Q00ETIXADY Td-
WV gupaviCetal oty oudda Tmv TRdywYV, EVH TO V-
AGteQO, o€ auT] TV Bnlurdy ov dev exdNAMOY 0To-
poréc (ITivaxrag 2). Qot600, neta&l TV TELHOV Opd-
dwv, deV TAQATNEOUVTAL OTUTIOTIXMS ONUAVTILES dla-
@oEés (p>0.05). O aiyeg, vaw otig TEELS OpddES, -
Qavitovv copdg younrdtepa tocootd ogobetindv Co-
wv oto T. gondii o€ oyéon pe ta mpdfata. Kard ) ov-
Y#QOLOY TOGOOTHV TV BeTIrdV LdmV HeTaEl TV eldwv

Figure 1. Prevalence of anti-7. gondii antibodies in sheep and goats (preliminary research).

parasite mentioned above. Considering the important
role that T. gondii may has, further investigation was
decided during the next reproductive period in organic
farms. An important aspect is that from the animals
tested, males comparing to females from each species,
as long as goats comparing to sheep had lower
proportion of seropositive animals, respectively. Taking
into account publications all over the world (Innes 1997,
Roberts et al. 2001) that refer to toxoplasmosis with
difference in susceptibility among sexes and the host of
the different species, the investigation in Greek sheep
and goat farms proved to be very interesting.

The results of the basic research demonstrate that a
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TOQOTNONONKRE OTOTLOTL-
%dg onuovtiry duopod
%O OTLS TOELS ROTIYO-
oiec (p<0.05). 60

Emuwhéov, pe pdaon
Ta otougela Thg derypa-
ToMPlag, Tapatneeital
duayweLouds Twv Thwv
oe U0 ouddeg, avdro-
yo pe v nhrio toug.
“Etot, T0 1000016 Uo-
Avong ota teopota wd-
T TV 4 €TV Nray 39,58
%, eve) ota mEdPata
dvo tov 4 gTdv HTov
61,97%. Avtiotouya, to
T0000TS UOAUVONG OTLG 0
alyeg ndtom Twv 4 €TV
frav 13.04 %, eved ong
alyeg dvom tov 4 gtddv

70

50

40

30

20

[locooto opobetikdv Lbmv (%)

10

Kpoi Tpyor

TpoPativeg  Afyeg mov dev
anéPalay

IMpoPariveg  Aiyeg mov
mov anéfohay  anéPahay mov dev
anéPahav

Nrav 24% (Ewdva 3).
To moc00Td TV LAWY
OV €YOUV AVILODUATOL
xatd tov 1. gondii avEG-

Ewova 2. [Tooootd tov arydv ®ot Twv Ioofdtmy ard BLoloyinég exToopEs Tov eupdvioay Oetind
titho avuiompdtov ®atd tov T. gondii, Ratd ™V %010 EQEVVA.

VETOL UE TNV NAwia %o 70
wdhoto 1 atEnon elvan
OTOTLOTLXMG ONUOVTLRY,

1600 ota mESfata 600 =
xan otig alyeg (p<0.05). -
LYZHTHZH &

To oamotehéouata “8’ 40
TG  TQORATOQUTLRNG o
€evvag ™S TaEovoag 5 30
uelétng €0elEav yua &
dTH Pod dtL o€ PLo- ® 20
AOYIHES EXTQOPES ALYDV
%o Teofdrmwy g EAG-
dag (ITehomdvynoog nat 0
Avtinn Zteped EMada)

VoL oNUAVTIAG TTO000TS 0
Chwv €yer woruvOel pe
T. gondii. H Brohoyuxi
UTNVOTQOPIA OTTOTEAEL

Rams Male goats Ewes that Female

Ewes that Female
aborted goats that did notabort goats that
aborted did not abort

EVOoy  OVATTTUOOOUEVO
%®AGO0 e 0AOEVaL %L cv-
Eavouevo evoLapépov.
Zmv EMAda, olpupwva pe ta tehevtaio ototyelio Tou
Ymovpyetov Aygotxric AvdmtuEng now Toopiuwy, ot
EXTQOPES ALYV %A TEOPATWV RATEXOUV TO UeYOAUTE-
00 peEido ovupetoyns (79%) oto ovvoro Twv Bloro-
YRS EXTEEPSUEVAV LAWYV, UE TIG ALYES VO RATEXOUV TO
49% tov ouvéiov xa ta TedPata to 30%, avtiotolyo

research).

Figure 2. Prevalence of anti-T.gondii antibodies in sheep and goats of different categories (main

high proportion of the animals in western Greece
(Peloponnese, Western Sterea Hellas and the county of
Ioannina) have antibodies against 7. gondii. This can be
explained by the fact that on all farms, from which
samples were taken, one or more cats were present.
Sheep and goats, and generally all herbivores, infected
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(Ym. Ayp. Avdamtugng & Toopluwmyv, 2004). “Etot, 1 due-
eUvnon ¢ ToEoTAdOoUmONG 0¢ BLOAOYKES EXTOOPES
amortd WiaiteQo evOLOPEQOV YLt AGYOUS OLXOVOLLL-
%r0Ug, dMudoag vyelog xau eviwiog Tmv Ldwv.

"Evtovo evOLagpépov TQoraiel 10 YEYOVOS GTL TOA-
MG 076 T Lo ota omota vy vetBnray ovtiomuata ei-
XV EUPAVIOEL ATOPOAES RATA TNV AVOTTOQALYWYLKY] TTE-
pi0d0 2004-2005, yia Tig 0moieg evOeyouEvVWS va fray
VITEVOUVO TO CUYREXQLUEVO TaAOLTO. AELO TROCOY1S,
emiong, elvar to yeyovig Ot amd ta Lda mov eEetd-
OTNROWV, TOOO TO 0QOEVIRA O€ OXE0N Ue TaL ONAurA ®d-
Be eidovg 600 nau oL alyeg o€ OYEoN e ta TEOPata, eu-
aviCav wredTteQo T0000Té 000eTIRATHTAS. AgdOoUE-
vou 4Tt £xouv yivel avogoég taryroouing (Innes 1997,
Roberts et al. 2001), o omoieg oyeTiCovv TV TOEOTAG-
OUmOoN pe dLapoETIXT| EVTTADELO PUAOV, AAAG RO TV
Eeviotdv Tov dlapdpmv edwv, Bewei|dnre oxdmuo va
dtepeuvnBel To naTd TG00 AUTS LoYVEL RO OTLS VIT6 [LE-
AETN Proroyinég exTROQES.

Amé ta amoteléopata TS ®UQLOS €QEVVOS ROTO-
deuvieTol 6Tl €va onuavTirG T0G00To TV LAWY TV
OUYRERQUUEVOV PLOAOYLRDV EXTQOPDOV TG AUTIRIC
EMddog (ITehomdvvnoog, Avtiry Zteped EMado »ou
N. Ioavvivawv) elye avtiodpata ratd tov 1. gondii. Av-
16 TBavEv va duwaohoyeltol amd to yeyovoc Ot oye-
GV 0g OheC TIG EXTQOYES, ATt TIG OTTOlES €YLVE 1) ELY-
notoia, vqoyay ydteg. O alyeg »al o meofarta,
Omwg nou Sha o puropdya Lda, wolivovial xueing
oTté TG WOoXVOTELS ToV amofdilovial oto meQLPdAlov
e to némoava v yatdv (Urquhart et al. 1996). O ov-
YHERQUUEVES YATES Elyay TEAOROON OTOVS amobnrev-
TIROUS YWOEOVS TV LWOTQOPMV ROl YO OLUOTOLOVVTOLY
vt THY €EGVTWON TV TOMXRTIRMDV. Z€ eAd)LOTES TEQL-
TTWOOELS OL YATES OEV VROV OTNV EXTQOWT], VITHOYOV
duwg oto gvEUTeEQO TEQLPAMOV oL elyav TEAORON
OTOVS ATOBNREVTIROUE YHEOVS TWV LWOTQOPMDV.

‘Onnwg pavnxre amd To OTOTEAETUATA TS RUQLAG
€0€Uvag, 1 OUYXOLON TWV TOCOOTMV TOV 0Q0DETLRMV
BNAurdY LOmV Tov ATéPaiay ROTd TV VOITOQAYWYL-
%1} weptodo 2005-2006 xal Twv Onrurdv mov dev asté-
Barav xatd ™ didorela G BLag xooviryg TepLddou
dev elpavitel OTATIOTIRMS ONUAVTIRES DLOPOQES, TOOO
ota wedPata 600 nat otg alyec. Livetal, howwtdy, ro-
TaAvoNTo GTL 1) ToEomAdouwaon dev oyetiletaon dueoa pe
t0 0Uvoho TV amofolav avtayv. To véonua gaiveton
Vo €L ATORTHOEL EVEMOTIRG YUQUXTIQO OTIS EXTQO-
©Eg, ue amotéleopua vo unv exdnidvetar pe wolinég
aroPoléc.

‘Ocov apod oty HrtaEn ovoyétiong wetakl @i-
hov rau draopetinng evtdBelag Evavt tov 1. gondii,
paivetal 6T To apoevird Lda eupavitovy younhdtepa
0000TA 0Q00ETIRATNTOS OUYRQLVOUEVA UE TIS dVO0 Ka-

IMivaxag 1. ITocootd ogofetindv CHwv yLo avilomuata ®otd
tov T. gondii otig 10€Lg ®atY0QiES ToofdTwv o eEetdom-
xnav oty ELISA

Eidog Kotnyogia A@Ouos  Agibudg Ilocooto
derypdrtov  OeTivov OeTinav
derypdrov  Lowv* (%)

IModPara Kool 52 20 38,46°
MpoPariveg 23 14 60,87°

Tov améfalay
TTpofativeg mov 107 58 54,21°

dev améPahav

*Ta TOO00TA (e OTATLOTIRMS ONUAVTLXY] OLapOQd ONUEUDHVO-
vra pe dapopeTirovg exbgteg (p<0.05)

Table 1. Prevalence of anti- 7. gondii antibodies in sheep
detected using ELISA

Animal Category Number Number Sero-
species sampled  positive prevalence*
(%)
Sheep Rams 52 20 38,46°
Ewes that 23 14 60,87
aborted
Ewes that 107 58 54,21°

did not abort

* Ditferent superscripts indicate statistic ditference (p<0.05)

IMivaxag 2. [Tocootd ogofetndv CHwv yLo avilomuata ®otd
tov T. gondii Thwv 0TI TOELG RUTNYOQLES aLlydV Tov eEetdom-
xnav oty ELISA

Eidog Katnyogic AgOuds  Agbudg IMocooto
deryndrov  Oetivdv feTvav
deryndrav  Loov (%)

Alyeg Todyou 33 4 12,12
Alyeg mov 49 7 14,29
arépaav
Alyeg mov 85 19 22,35

dev améPahav

Table 2. Prevalence of anti- 7. gondii antibodies in goats
detected by ELISA

Animal Category Number Number Sero-
species sampled positive prevalence
(%)
Goats Male goats 33 4 12,12
Female goats 49 7 14,29
that aborted
Female goats 85 19 22,35

that did not abort
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Figure 3. Prevalence of anti-7. gondii antibodies in sheep and goats of different age groups.

myoples Twv Onrurdy xaw ota dbo eidn. Amé To dvo &l-
M twv Cdwv Tov peletiBnray 1 dlagopd avty elival
OTATLOTIRMS ONUOVTLKY] udvo ota edPata. e didpo-
QEG EQEVVNTIKES EQYAOTEC VTTOOTNEITETAL GTL Tt ONAuRd
Cdda lvar w0 EVTTEOOPANTO 08 OYEON UE TOL AQOEVIRA,
wulmg Adyw Tov 0puovLxoU Toug tpotimou (Van der

mostly with oocysts that excreted in the environment
with cat faeces (Urquhart et al. 1996). Those cats had
access to animal feedstuffs storage rooms and were used
for the elimination of rodents. In few cases cats were not
on the farm, although they were located in the overall
area and had access to feedstuffs storage rooms.
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Puije et al. 2000, Roberts et al. 2001). Avté amodideton
OUYXREXQUUEVA OTNV ETTIOQAON TNE OLOTQASLOAS KL THG
TOYEOTEQGVNG, TG00 oty un ewdwxy] (Walker et al. 1997)
600 xaL oty edwrn avooia évavt tov 1. gondii
(Roberts et al. 1995). Auti, howtdv, 1 dLapod TmwV wo-
cootdv 0pobeTtindrog evdeyouévmg va woel va
awodoBel oto yeyovdg 6t Ta 0oevird Two avTomo-
%1OIVOVTAL OVOOOMOYLHA LOYVQOTEQQ, O OUYXQLON UE
ta Onhord Laoa.

Ané to amoteléopata TG ®UOLUG EQEVVAS QPAVETOL
6t oL alyeg eupaviCovy yaunhdteQa TooooTd 0Q00e-
TGV COOV ®aL OTIS TOELS RATIYOQIES, O OYEON Ue TO
mpdpara. H diapopd auty] pdhoto eivat ®oL oTaTLoTL-
HDOC ONUAVTIXY. AVAAOYQ OTTOTELECUATO EXOUV AV~
pepBel nan o dlhec epyaotes (Tenter et al. 2000, Van
der Puije et al. 2000). To yeyovdg auté WToet va omo-
d00el oty draogetiny evmdbela wou eppaviCouv oL
dudgogor evdidueool Eeviotég tou T. gondii, \oywm tg
OLapoEdc ot SLGERELR TS ETAPIS TOVS UE TO TAQG-
OLTO OTO TEQAUOUA TV YEOvwv. Kdmotol epguvntég Oe-
®QEOVV oA TBaVAVY 1) dLapod oty gurtdfeia va oye-
tiCeton pe v Toyvtra magaywyng IFN-y and toug
Eeviotéc. OpLopévol eQevvnTég VToaTNEICoVY GTL oL A~
veg elvar mo avBentirég o oxéon pe ta TEéParta
(Innes 1997) doov agoed ot LOAVVOY TOUG Otd TO TT0.-
pdotto. Evdeyouévmg, Aoutdv, oL aiyeg mov extoégo-
VIOL OTLS OUYXEXQLUEVES PLOMOYLRES EXTQOQES VAL E-
paviCovral mo avlextxnéc oe oxéon ue ta mEopara.
Kdmolor dhhot, mot600, virootheiCouv 6tL oL alyeg, ®Al-
vird, TaQovoLdtovy fagiten ewova ToEoTAaoumaong
oL uwoel va armohEel naw og Bdvato (Dubey 1989,
Kaufmann 1996). ¢ meplmtmwon mov autd woyvet, m
VYNASTEEN OVNOLUOTNTA TV ALy®V, 08 OYEON UE T
medPara, elvor TBavS va SLathEEl To TOGO0OTO TV (POo-
p€mv-0000eTIndv Tymv og younidtega emimeda.

Zto amotehéopata, TEAOC, dLapaiveTalr 3Tl TO TTo-
00016 TV LDV TOV PEQouV avilowuata Evavr tov 7.
gondii avEdvetal pe v nlrio, téoo otig alyeg 600
%o ot TEGParta. Auté amodideTar 0To YEYOVOS GTL ue
™V adEnon g nhriag evog Lhov, auEavovTal %ot oL
mBavimteg va €00l og emat] ue 10 TaEdorto. Aedo-
uévou de 6t to 1. gondii mapopével oTovg LOTOVS €Q’
6pov Canjs (Esteban-Redondo and Innes 1997) »ouw ot
alyeg ®o To TEOPaTa TOU HOAIVOVTOL PEQOUV AVTLO®M-
wora ouviiBms Yo uexv xeovird dudotua (Conde et
al. 2001), Bempelton emandrovbo otig peyaritepes nht-
uleg va TaQaTnEovvTaL VYNAGTEQX TOGOOTA 0QOBETL-
zrdv Ldwv. Me autd ta otouyeia vtooteiteton 1 dmo-
YN 6t To véonua €xeL eVEwoTing YoQarINON OTIS OU-
YREUQUUEVES PLOLOYIRES EXTQOPEG.

ZVUTEQUOUATING, TAL ATOTEAECUATA THG TAQOVOUG
eoeuvNTric ueAég emPeParddvouvy v magovolia L-

The results of the main research reveal that the
comparison of the proportions of the seropositive
female animals that had abortions during reproductive
period 2005-2006 and the female that did not have
abortions during the same reproductive period did not
have significant differences both in sheep and goats.
Thus, it can be concluded that toxoplasmosis is not
related directly to the abortions. The disease seems to
be enzootic among farms and for this reason it is not
expressed with massive abortions. Evaluating the
relation between animal sex and difference in
susceptibility against 7. gondii, males have lower
proportion of seropositive animals compared to the
results of the female animals in both species. Between
the two different species tested, the results are
significant only in sheep. Female animals are more
susceptible compared to males, because of their
hormone profile (Van der Puije et al. 2000, Roberts et
al. 2001). This is due to the effect of estradiol and
progesterone on non specific (Walker et al. 1997) and
specific immunity against 7. gondii (Roberts et al. 1995).
The different proportions can be attributed to the fact
that male animals have stronger immunological
response compared to females.

Basic research suggests that goats have lower
proportion of seropositive animals in all three categories
compared to sheep and the difference is significant.
Those results agree with the results mentioned in similar
experiments (Tenter et al. 2000, Van der Puije et al.
2000). This can be explained due to difference in
susceptibility among intermediate hosts of 7. gondii. It
is believed that the duration of host-parasite contact is
responsible for this difference. Some scientists believe
that different species susceptibility is related to how
quickly the immune system can produce the key
cytokine IFNy. Some scientists mention that goats are
more resistant than sheep concerning infection of the
parasite (Innes 1997). Goats that are reared on those
organic farms seem to be more susceptible than sheep.
However, some other researchers demonstrate that
goats have more severe clinical symptoms of toxo-
plasmosis that can be result to death (Dubey 1989,
Kaufmann 1996). If the above statement is correct, the
higher mortality of goats compared to sheep may keep
the proportion of seropositive animals at lower levels.

As a result, the proportion of animals that has
antibodies against 7. gondii increase with the age of
both sheep and goats. This can be attributed to the fact
that the increase in the age of the animal increases the
possibility of the animal being infected by the parasite.
Taking into consideration that toxoplasmosis is a
chronic disease (Esteban-Redondo and Innes 1997) and
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dwmav avioopdtov xotd tov 1. gondii o alyeg nan
medPata froroyrdy extRopd@y Thg Avtiryg EAAGdag.
Katadeviovy, exiong, 6t 10 vOonua OTLS EXTQOPES
oTég €xeL eVEMOTIXG XOQUXTNOA, EVH VITOOTNEILOVY
™V UaoEn dlopoeTinig evTddeLag HETAED avydv ot
EoPdTmV, oS ot ueTad Twv dvo eilwv. Koiveton
OROTUULO VO YIVEL TTEQUUTEQW EQEVVAL, (HOTE VAL DLEVHQL-
VLOTE( TO TOCOOTO TMV CUWYDV ROL TOV TEORATOV TOV
Exovv avtiodpata xatd tov 1. gondii, 0To oGvoho Tmv
Broloyurav extpopdv g EMAdag %al va, amocogn-
viotel 1 UmaeEn g dropopeTinic evmdfelag neTakl
TV 30 oUTHV ELODV.

Evyagiotieg

Exgodlovtal evyapiotieg oto Ivotitovto Rijks-
instituut voor Volksgezondheid en Milieu oto Bilth-
hoven g OMavdiog yLo TV TaQaXMENOY TOU aVTL-
vyévov T. gondii. Evyapiototue, eniong, Toug #Tnvo-
TEOPOVG TTOV CUUUETELYOV OTNV EQEVVA YLAL TN OUVEQ-
yaoia tovg.

sheep and goats that are infected have antibodies for a
long lasting period (Conde et al. 2001), it is expected
that older animals have higher proportions of
seropositive individuals. It can also be noted that the
number of reported cases in those organic farms is high
enough to conclude that the disease is enzootic.

In conclusion, the results of the present research
justify the presence of IgG antibodies against T gondii
on organic sheep and goat farms in Western Greece. It
also demonstrates that the disease on those farms is
enzootic, while there is different susceptibility between
goat and sheep and between sexes. Further research is
needed to clarify the proportion of sheep and goats that
have antibodies against 7. gondii in the total number of
organic farms in Greece and also to reveal the different
susceptibility among those species.
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