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Avanapayeyiko ka1t Avanveuvouxko
Xiovbpopo tou Xoipou (AAXX) kai
deutepoyeveic emmokég: Nedrepa
dedopéva, oikovopikég emmwoeig
Ka1 napovoa Kkardotacn oty

EXAGéa

B.I'. ITanatoipog’, 'K. Ade§émoudog’,
XK. Kupidxng’

IEPIAHWH. H xlvika eikéva tou Avanapaywyikotd kat Ava-
nvevoukoy Xuvbpbpou tou Xoipou (AAXX) moikiiher kat yapa-
kwnpiCerar ané vmokAivikd éwg coPapd avanapaywyikd kar ava-
nveuoukd oupmopata. H coPapénta wwv cupmepdiov e§ap-
tdtar and S1dpopoug mapdyovies, petaly wwv onoiwv and m Aor-
poyévo 1kavétnta tou uneiBuvou otedéyoug tou 100, Tov mbavd
avaouvluaopd v Siapbpwv otedexdv nou efvar unetBuva yia tnv
exéfidwon tou AAXX péoa otnv i1a extpopr, g tautdypovng ek
Sfdwong dAwv 1oyevadrv kat Paktnpiakdv voonpdiwy, kabwdg kat
tou npoypdpparog Kunviatpikig Siayeipiong mou epappéletar
oy ektpoei. H adndeniSpaon pera&t 10v ka1 fakmpiov éyer
kataberyDel and norovg epeuvnrég ka1 katd 1o ouvnéotepo npéd-
wio alnleni§paong ta Seutepoyevit nafoyéva Paxdpia em-
mAékouv ug ardoidoelg nou npokiifnkav ané toug 10dg. H pé-
Auvon ané tov 16 tou AAYX npobiaBéter v npoofors twv amo-
yadakuopévev yoipibiwv ané to Streptococcus suis ka1 au§aver tv
euatofnofa v yoipwv ot péluven ané Salmonella cholerae-
suis, Bordetella bronchiseptica, Mycoplasma hyopneumoniae xat
Mycoplasma hyorhinis. Eniong, o 16g tou AAXX epmléketai oty
aruonafoyéveia tou Avanveuoukot Luvpdpou twv Avamrtucod-
pevov/Ilayuvépevov Xoipwv (AXAITX), tou IToluouotnpaukoy
Tuvbpépou Anicyvavong twv Anoyadakucpévav Xoipidiov
(ITZAAX) ka1 tou Xuvdpdpou Aeppariubag ka1 NegpondDeiag tou
Xoipou (ZANX) ka1 npobiaféter tnv exbidwon toug. Ztoug na-
Xuvépevoug yoipouc, n cuvimapén tou AAXX pe v avanveuou-
ki pope1 mg véoou tou Aujeszky kai pe m ypinn tou yoipou amo-
tedel arda oofapdv anwleldv oug ektpopés, eartdag v ava-
veuoukaV npoPAnpdrwy mou mpokadodvrat. Xta mepiotatikd pi-

Ava(n((') nnon
Review article

Porcine Reproducive and
Respiratory Syndrome (PRRS) and
secondary co-infections: New
aspects, economic impact and
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ABSTRACT. The clinical manifestations of PRRS virus infection
vary from subclinical to severe reproductive failure and/or
respiratory disease. Severity of PRRS virus associated disease may
result from interactions among factors involving differences in
virulence among PRRS virus isolates, probable recombination
between the different isolates that are responsible for the clinical
manifestation of PRRS in the same farm, differences in concurrent
infections (other viruses and bacteria) and hygiene monitoring
programme. It is known that viruses and bacteria interacted and the
most common model of this interaction is that pathogens bacteria
complicate the lesions that are due to viruses. PRRS virus induces
predisposition to Streptococcus suis in nursery age pigs and increases
susceptibility to Salmonella choleraesuis, Bordetella bronchiseptica
and Mycoplasma hyopneumoniae. Furthermore, PRRS virus is
involved in aetiology and predispose to appearance of Porcine
Respiratory Disease Complex (PRDC) Postweaning Multisystemic
Wasting Syndrome (PMWS) and Porcine Dermatitis and
Nephropathy Syndrome (PDNS). The respiratory form of PRRS
co-infection with Aujeszky’ disease causes severe losses in swine
herds due to respiratory problems. In cases of PRRS co-infections
with other agents, the cost of pork meat production is raised from
the treatments and other special management strategies. Up to
date, in Greece, PRRS is appeared with the enzootic form
(independently of the season) with elevations and declines. In Greek
swine industry, PRRS virus is involved as primary pathogen agent
in cautions of mortality of growing/finishing pigs. During the last
years, the presence of the new syndromes of PRDC, PMWS and
PDNS causes additional economical losses and increases the cost of
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kv dorpadéewv tou AAXX pe dhoug naBoybvoug Paktnprakolg
fi/ka1 10yeveig mapdyovteg, to k6otog napaywyng avdverar kata-
k6pupa bx1 pévo and ug andAeteg mov npokalovveal, adrd kupiong
ané  ypfion unostnpikukdv Oepaneidv kat t Mpn edikdv npo-
Anrukdv pétpov. Zmnv EAGSa, péxpr ofipepa, 1o oGvépopo ou-
veyiCe1 va exbnddvera pe tv eviwouxn popen tou (ave§dptnta
aié wv enoyn wu €wug), nou yapakmpilera and nepropiopévng
S1dpxetag e§dpoeig kat upéoerg. O 16g tou AAYX ouppetéyer wg
npotoyevig naboyévog mapdyoviag ota afua favdtwv v ava-
Mwoodpevov/nayuvépevav xoipwv twv eAAnvikdv ektpo@dv. Em-
méov, ta tedeutaia ypévia, n eppdvion TV véwv ouvépdpwv tou
AXATIIX, tou ITZAAX ka1 tou XANX, o€ ouvbuaopé pe v na-
poucia tou AAXX, emPdpuvav aképn nepioodtepo tny oikovopia
TV EKTPOPAV TG YDPAg pag Kai 1o K6otog napaywyng tou ey-
X®pia napaydpevou yoipivou kpéatog. And pn Snpooteupéva otor-
Xeia twv ouyypagpéwy g napoioag epyaoiag, tov teAeutaio xpb-
vo Sramotdveral éu o AAXX kar e181kd n avanveuouki tou pop-
@1 ouveyier va mpokalei onpavukég andleleg oty eAAnviki yor-
potpopia. To @arvépevo napatnpifnke kuping oe extpogég oy
e1odyouv veapd {da avanapaywyiig i aképn xat yo1pibia npog nd-
yuvon kat Sev AapPdvouv ta katddAnda pétpa uyevopkig npoe-
totpaciag mp1v v (0086 Toug oty ektpo@l, dnwg anopévwon
oe Eeywpiotd ktipio (kapavtiva), mpoodiopiopd avucwpdtwy yia
10 véonpa x.d. To eviunwoiakd eivar 6u oe onpavuxd apiBpéd
eKTpo@®V n eppdvion e§dpoewv Tou ouvbpbpou napampidnke
owmv nhikia v nayuvépevov yoipwv ka1 ekbnddOnke pe éviova
avanveuoukd oupmopata kar ouvodedtnke and onpavuxég or-
kovopikég andietes. O1 e§dpoeig autég ogeiloviav mbavérata
o eiooSo «véwv» S1apopeurdv oteAey®V TOU 100 OUG EKTPOPEG
pe mv ayopd veapov (dwv avanapaywyrig f/kar yo1p1§iwv mpog
ndyuvon. Ipopavag, ta otedéyn autd fAtav nep1oobtepo otpoydva
ané ta otedéxn mou npoimApyav oug extpogég i avacuvdudotn-
Kav pe ta npoimdpyovia oteléyn, mpokyIrtoviag otedéxn pe peya-
Adtepn dorpoydvo ikavémra. Tug extpogég mou ekdniaOnkav
£VI0Va QVaIveUouKd OUPIITOATA OTOUG AVAITTUGCOPEVOUG/ TIayu-
vépevoug yoipoug ka1 amovoialav A exbnddOnke oe pikpd Pabpéd
n avanapaywyiki popei tou AAXX, mlavag efte o epPoiacpde
nou epappoldtav oug oteg Sev mpootdteue Toug avarrtuoodpe-
voug/mayuvépevoug yoipoug, eite ta «véa» otedéxn Tou 100 ou pé-
Juvav ug ektpopéc fitav nep1oodtepo Ao1poydva wg mpog tov Tpo-
mopo ToUg oTo avanveuoukd napd oto yevvnukd ovotnpa, eite ot
ouvinapén 6wV TV MponyoUpEvOV MEPINWOEwY. Liipepd, 0
AAXX efaxodoubei va amotedei pra onpavuki «anedii» yia myv ek
Anviki yotpotpopia ka1 y1' autd emPdrderar va apPavovear au-
ompd 6Aa ta anapaitnta mpodnirukd pétpa knviarpikig Proa-
opdlelag ka1 kupiwg: o1 epPoliacpoi, o mepropiopdg tng e10ayw-
yig veapav {dwv avanapaywyrig kar va npoupdtal n napaywys
Toug péoa oty {61a v extpoer and ayéhn nuphva, n anopdvw-
on ka1 0 0pooyIkGg £heyxog twv veoeloepySpevav (wov (veapd
{da avanapayowyig ka1 yo1pibia npog ndyuvon) mpiv and v &i-
0066 toug o€ p1a extpoen, kabag ka1 n ayopd toug and ywotég
apvnukég otov 16 ou AAYX extpogés. H ercayoyn yoipibiwv
1pog ndyuvon npénel va anogedyetal, ene1dn emdervdver my ma-
pouocia ou AAXX oug eAAnvikég eKTpo@éc Kal IEPUIAEKEL TOV
£eyy6 tou.

Aé€eig eupempraong: AAYX, Seutepoyevelg emmoxéc, O1KOVOpIKEG
emroels, EXGSa

Greek pork meat production. The unpublished data of editors
indicate that during last year, PRRS caused severe losses in Greek
swine industry. Cases of PRRS were noticed in farms which
purchased gilts or piglets without keeping out preventive facilities
of biosecurity as quarantine, serology examinations etc. The
syndrome was appeared with the respiratory form in growing/
finishing pigs associated with severe losses, due to the entrance of
«new» different isolates of PRRS virus from the purchase of gilts or
piglets. It is probably that these «<new» different isolates were more
virulent than the preexisted isolates or/and predominated with
them. In cases, where severe respiratory signs in growing/finishing
pigs and no or moderate reproductive form of PRRS were noticed,
it is probable that the vaccinations of sows against PRRS did not
protect the growing/finishing pigs or the «new» different isolates of
PRRS virus had more respiratory than reproductive tropism or
coexistenced in all earlier circumstances. Today, PRRS is a
dangerous risk factor for the Greek swine industry and for this
reason it is important to apply all preventive facilities as:
vaccinations, reduction of the introduction gilts and maintenance
of a grandparent nucleus in the farm for producing gilts, quarantine
and serological monitoring for all introduced animals (gilts and
piglets), as well as the purchase of animals from PRRS-negative
farms. The purchase of piglets has to be avoided because it induces
negative effects on the clinical manifestation and control of PRRS.

Key words: PRRS, co-infections, economical losses, Greece

1. ANATTAPAT'QI'TKO KAI ANAIINEYXTIKO
LYNAPOMO TOY XOIPOY (AAXX)

1.1. Avtiohoyindg mapdyovrog

O 6¢c tov AAXX (Porcine Reproductive and
Respiratory Syndrome Virus, PRRSV) elvaw évag RNA
165 Tov Yévoug Arterivirus (Tng owroyévelog Arteriviridae),
mwov avixet oty tdEn Nidovirales (Cavanagh 1997). To
TEATO ONUAVTIXG YU YLOL THY TOUTOTO{H O TOV CULTLO-
hoyrov mopdyovra tov AAZX €ywve to 1990 amrd Toug
Collins »ow ouv. (1992), oL ortolot tpoxdieoay mela-
HOTHA TV AVOTTOQOY MY THG OVOITTVEVOTLXNG LOQYNG
tov ovvdeduov. To 1991 ou epevvntég Tov Keviginot
Kmviarpirot Egevvntinot Ivotitottov oto Lelystad
™™g OMavdiag amoudvwooy 16 amd xuperdind pa-
%QOQdya 0lpov, 0 0T0{0g TEORAAEDE TELQAUUATIRA
%OL TNV AVAToQoymyLxy noe@yj tov ouvdpduov. Elval
TO YVWOTO TAEOV EVEMTAIXG OTEAEYOC TOV LOU, TO 0TT0L0,
Onwg mooavapépnre, ovoudomxre 16g tov Lelystad
(Lelystad virus, LV) (Terpstra xouw ovv. 1991, Wensvoort
%o ovv. 1991). To otéheyog autd, rabwg ®ot To oTéhe-
x0S VR-2332 mov amopoviOnue amtd toug Apeouxo-
voug epevvntég (Benfield zaw ovv. 1992, Collins o
owv. 1992), amotehotv ta dvo yvwotd oteréyn (Yevo-
TUTTOVG) OV vBUvovTaL Yo TNV TEd®AN oY Tov AAZX.
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1.2. Brohoyuen] ®on YEVETIATY] ROQUAAIRTLROTITA TOV
OTELEYWDV TOV L0V

O 16¢ Tov AAZX €xel do dLapoeTLHOVS YEVATU-
TTOVG, TOV EVQWITAIRG ROL TOV AUEQLRAVLRO, TTOU £YOUV
YEVETIRES AL AVTLYOVIRES dLooEEs netakl toug
(Wensvoort xau ouv. 1992, Nelson xaw ovv. 1993, Meng
row ovv. 1994, 1995a,b, 1996, Murtaugh »ou ouv. 1995,
Meng 2000, Forsberg »ouw ovv. 2002, Stadejek »aw ouv.
2002, Pesente xou ouv. 2006). To evpmmoird xot to
OUEQAVIRA OTELEYN TOV LOY TOQOVOLATOUV OUOLSTH-
ta weimov 50-63 % oe enimedo alinhovyiog Twv vou-
rheotdimv (Wensvoort xaw ovv. 1991, 1992, Nelson
%o ovv. 1993, Meng xau ovv. 1995a, Suarez xow ovv.
1996, Nelsen xow ovv. 1999, Dea xow ovv. 2000, Wootton
%o ovv. 2000) non wroel va mporahovv mooduoLo
HAWVIRA OVUTTTOUOTO KO LEQLKT] TTQOTTATEVTLXI| ALVOTTOL
o¢ WoAvvon évavtl opdhoywv oteheydv tov v (Betner

%o ovv. 1999, Lager xa ovv. 1999, Murtaugh xouw ovv.
2002). Z1juea, Tot AUeQLRAVLRO OTEAEYN TOV L0V €x0UV
Boebet oty Evpdimn (Oleksiewicz o ovv. 1998, Indik
xnat ovv. 2005), ta gvowmaird ot Bépewa Apeouxn
(Fang »ouw ovv. 2004, Ropp »ow ovv. 2004), eved zow tol
dvo omv Actlo (Thanawonguwech xaw ouvv. 2004). Zy-
HOVTLRES PLOLOYLRES %ol YEVETIRES OLAPOQES EOVV TTaL-
patnon0el oyt uévo puetal twv LV (evpwmaindv) xou
VR-2332 (auepundvinmv) oteleydv, alld ot péoa
oty do v opdda Twv auepurdvirov (Andreyev xou
owv. 1997, Mengeling zow ouv. 1997) 1) tov evpwmaindv
oteheyov (Indik »ou ouv. 2000, Forsberg wow ouv. 2002,
Stadejek xow ovv. 2002, Pesch »ow ovv. 2005, Pesente
xnan ovv. 2006). EmmAgov, 1 xaotoyedenon Tov yovi-
AOUOTOS TV dLapEEmV OTEAEXWV TOV oYU £delEe GTL
VTTAQYEL YEVETIXY TOUQOALARTIRGTNTA AROUY ROl UETOL-
E0 tv oteleyv OV UToQEl va astopovnBoly Tauts-
yoova and v do extoopi) (Dee »at ovv. 2001,
Goldberg »aw ouv. 2003). Ou duapoéc netaky TV gv-
QUITATRMV KOL TWV AUEQURAVIXMY OTEAEYDV 0O yHoOV
OTO YUQUKXTNOLOUO TV TEDTWV MG 0TEAEYN TUmov 1 o
TV devtepwv g otehéyn timov 2 (Murtaugh xou ovv.
1995).

Ta Sudpopa otehéyn Tou 10T dLAPEQOVY ONUOVTIXRA
%O G TTOOG TH AOLOYSVo dUvaut] Tovg, mpoxaldvrag
mowrida xow OLopoEov Pabuol ®Awvirnd cuuTTOUOTO
(Halbur »ouw ovv. 1996, Batista xow ouv. 2002, Johnson
%ot ovv. 2004). Ta vymirg Aowpoydvou divoung oteré-
%N TEOXROAOVY GO0t ¥ALVIKY VOO0, EVH TO YAUNAS,
vrorhviny emlmoting 1 eviwotwy véoo (Morrison
xaw ovv. 1992, Blaha 2000). Ta oteAéyn tov 100 B pro-
povoayv va tagivounfotv o ouddes VPNANS ®oL Koun-
Mg Aowoydvou dvvaung ue pdon ™ cofagdtnTa Tmwv
UORQOOXOTULRMVY KOl ULXQOOROTILDV OANOLBOOEWV TOV
aveuudvav (Halbur xan ovv. 1995, 1996). Mepurd ape-

owavina otehéyn elvol TEQLOOGTEQO 1] AlydTEQO AOL-
woyéva omtd Ta evpwmaird (Halbur xow ouv. 1995). Awa-
PORES WG TTEOG TN AoLuoydvo dvvaun ueta&v tav dio-
EOQWV OTEAEYDV TOV LOU €xouvv mapatnendel xou oe
rvogopovoeg ovec (Mengeling »ou ovv. 1994, 1996,
1998, Park »aw ovv. 1996). Mehéteg wov Eywvay pe vym-
Mg ®at xyaunhic Aowwoydvou dUvaung mveunotooma
OTEAEYN TOV L0V OE #VOQOQEOVOES VEQQES Oveg €0elEav
Ot Tt oTeEAEYN TOV 10U LEPEQAY ™S TEOG TH OUOUEVY
eMiOQAO1 TOVg OTO avaTaaywywrd ovotnua. Eviot-
ToLg, OgV VITHeEe ®auio oo EvOEEN L 1) Aoluoydvog
dvvapn eveg OTEAEYXOVS YLOL TO AVATTVEVOTIXG CVOTNUA
frav delxtng ™ Aowoydvou Tov dBvaung ®oL Yo To
avamaQoywyré ovotnua, avriotowya (Mengeling »ou
owv. 1996). EmumA€ov, éxovv avapepdel xa «omabo-
yéva oteréxn» tou v tov AAEX (Ohlinger zau ouv.
1992, Van Alstine 1992). Ze extpogéc twv HIIA, petd
TNV EUPAVLON TEQLOTATIRAYV «dTVTTOV AAZX>, ATOUO-
VARV O0TELEYN TOL LOU UEYOMITEQNS AOLUWOYSVOU LA
VOTNTOE Atd QT IOV TTROUTEY LY OTLS (DLEC EXTQOPEC
(Betner xon ovv. 1997, Mengeling »ou ouv. 1998, Bell
1998, Lager »aw ovv. 1998, Osorio o ovv. 1998).

Extég amé tg duogoeég oty Aowoydvo travotta
UETAED TV dLoPOQWV OTEAEX WDV ROL OL YEVETLRES dlaL-
POQES UETAED TmV dLapdomv QUADYV Yolpwv emned-
Covv TV gvmdbeld tovg ot PGAUvVon amd Tov L6
(Halbur »ow ovv. 1998, Vincent xou ovv. 2005). Ou Bierk
%o ovv. (2001) €delEav Gt oL xolpoL tuag EXTEOMIS TToL-
®niMovv wg mEog T duvatdTd Tovg va eppaviCovral
0QOOQVITIXOL UETA TNV ALOYXT] TOUS LOAUVOY 0Tt TOV LO.
Entong, ou Christopher-Hennings xouw ovv. (2001) avé-
PeQav dLaoEES 0T dLAQRELD ATERRQLONC TOV LOU OTO
OEQUA TV RATQWV TOLHV OLOLPOQETLRWV QUADYV
(Yorkshire, Hampshire, Landrace).

To yovidimpa tov 1ov tov AAZX mepiéyer 9 ORFs
(avouytd mhaiowa avdyvoong-open reading frames), o
omoia #wduromolotv wpmteives tov (Meulenberg ot
ouvv. 1993, 1994, Snijder »ow ovv. 1999, Wu xow ouv.
2001). MetaEl TV EVQOTAIRWY ROL TOV QUEQIHAVL-
21OV OTELEXDV VTTAQYEL Peydhn TaQollaxrTirdTnTo otV
orlnhovylo Twv vouxrheotdimy Toug ue opoltdtra 65-
67% oto ORF 2, 61-64% oto ORF 3, 63-66% oto ORF
4, 61-63% oto ORF 5, 70-81% oto ORF 6 e 57-59%
oto ORF 7 (Conzelmann xan ovv. 1993, Meng »ou ouv.
1994, 1995a,b, Murtaugh »ouw ovv. 1995, Mardassi xou
ovv. 1995, Kapur »ow ovv. 1996, Saito xaw ovv. 1996,
Suarez nouw ouv. 1996, Andreyev nou ouv. 1997, Drew xou
ovv. 1997, Allende »ouw ouv. 1999, Nelsen o ouv. 1999).
Ze UEAETEC [lE OUEQIXAVIXO OTEAEYN TRt ONnE GTL
Ta AYOTEQO AoLpoydva oteAyn elyov ueyariteon ma-
parhaxtivdyra oty aAdnhovyio twv vourheotidimy
oto. ORFs 2 éwg 4 oe oxéon pe o vtdhoLo OTeAEYN,
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oM@ 1 howoydvog dvvaun dev Ba wropovoe va ou-
OYETLOTEL e RATTOLES OUYHENQLUEVES OAAOLYEC OTNV OLA-
Anhovyia twv vovrheotdimy tou yovidiwpatog (Meng
xo ovv 1995b, Allende »ouw ovv 2000, Oleksiewicz ®ou
ouv. 2000).

2. ITAOOI'ENEIA TOY I0Y TOY AAXX KAI
AEYTEPOI'ENEIX EHIIIAOKEX

To avirydvo tov ov Tov AAZX €yelL amopuovwOel
0T PORQOPAYA TOMMV LOTAYV, HovorvTToQa, evOoon-
AMond ®OTTaQa, 2UTTaQ TV AEIOV UWUIRGY VOV RO
woPAdoteg, ue T ueBGdoVS Tov in situ VBEWLOROU ®ow
g avoooiotoynuetag (Magar zouw ovv. 1993, Halbur
%o ouv. 1995, Rossow %o ouv. 1996, Sur zow ouv. 1996).
Ty agyxi uéhuvon axolovBel 1 aviitinmon Tov 1d
0g Ao ®UTTARO OTAYOVGS, TOWTIOTWE OTO KVPEAL-
Ond LorQOMAYO %Al OTO UOXQOQAYH dAAAWV LOTOV
(Wensvoort xou ouv. 1991, Voicu o ovv. 1994, Molitor
%o ovv. 1996, Rossow xau ouvv. 1996), »aBdg xow ota
onepuoroyova xitrtaa (Sur zou ovv. 1997). Ta po-
1OOPAYOL ElVOLL TAL OQY XA OMUETOL AVTLTUTTMONG TOV 10U,
dLapéoov Tmv omolwv dLooTElQETOL OTOVG YELTOVIXOUS
Aeppurotc 1otovs. Amd exel duaomelpeTol e GAovg Toug
guaoBNToUS LOTOUGS HECM TNE HURAOPOQRIOLS TOV CLIUATOG.
O tepLoodteo gvatobntol Lotol elval o Tvevpovag, o
Bvpog adévag, To fra, oL apvydarés, oL VEQQOL, o
omhivag, 1 ®aedid row To Aeppoydyyie (Rossow xau
ouv. 1995, 1996). H avutinmon tov 100 otoug mtveduo-
VEC OEAVEL TNV TQWTEOAUTLXY LRAVOTHTA TOV, YEYOVAS
710V EOdLaBETEL OTNV avATTTLEY deuTEQOYEVAV PanTh-
olaxdv AouadEewv (Girard xou ouvv. 2001).

Svugpova pe Ploygogind dedouéva, o GG Tov
AAZX d¢e paivetol vo TQOXRAAEL CUOTHUATIRY ROl TTAL-
QUTETAUEVY AVOCORATAOTOAY, UAAG TOTTLXT] RATAOTOAN
TOV AUUVTLREOV UNYOVIOUMV TV TIVEVUOVOV, TEQLOQL-
ouévng dudonetog (3 efdouddwv, mepimov) (Albina now
ouv. 1998). H fagitnta xou 1 onuaoic Thg »ataoTor|g
auTig Yo THY vyeio Tov Cdmv Tagauével aoapig
(Halbur 1998, Drew 1999, 2000). To poxgopdyo dio-
dpapariCovv onuavtiré QGho oty avoooloYLXY OITd-
VINON TOV LWV, TEQLAAUPAVOVTOS ROL THV ROTOTOAE-
unon dvapdowv faxtnolondv AowwnEemv. H aviitd-
WO TOL 10U ool ®UPeldind porgopdya (Pol xow ouv.
1991, Voicu »at ovv. 1994, Molitor »ot ovv. 1997,
Thanawongnuwech »au ouv. 1997, 1998a, 1998b, 2000)
%O 1 ROTAOTEOPY OWTMV elvan TBavS va odnyrioeL oe
avoooxatootolj (Done xou Paton 1995, Done »ou ouv.
1996, Molitor »ow ovv. 1997, Meier now ovv. 1999), emi-
Tayivovtag T deuteQoyevels Fartnolanés AoLMEELS,
1 va mpoxraléoel véoo (Collins xor Rossow 1993,
Zeman xo ovv. 1993, Done xou Paton 1995). ITotev-
€TAUL OTL 1) XOTOOTQOWPY TWV UARQOPAY WV, TC OTTOICL OLVTL-

nafiotavrol até avaQLIo ®XUTTAQM T OTTOl0L Elval M-
YOTEQO ATMOTEAEOUATIRA OTNV RATATOAEUNON PonTn-
QLARMV AOLUMDEE MV, 0dNYET OTNY TEO®AN O TTVEVPOVIOG
row omponpiog (Pijoan xow ouv. 1994). I'io mwopdderyua,
1) TELQAUOTLXT] LOALVOT XOLRLIWV ne Tov 16 Tov AASX
ETLTAYVVE TV ®Awvr] exOAwon Tov ouvdeouov, Gtav
T xolidLo LOAUVEN ROV TavTOYQOVA Ue TO Strepto-
coccus suis (Galina xau ovv. 1994) Y| pe tov avasvev-
otrd ®opWVAid 1 Tov 16 g yolmng (Van Reeth »ou
ouvv. 1994). Evtovtolg, mpoomdfeleg yio Ty eEifynon
TOV VOOORATAOTOATIXOV OTTOTEAEOUATOV TNG UOAUV-
ong amd tov 16 tov AAZX 1 tyv entdoaon dAAwY vo-
onudTv Tov dEouV TaEdAANAO pe auToV, VITHEEY YE-
virddg avemvyels (Grosse-Beilage 1995, Van Alstine
xow ovv. 1996).

H xhvinn} exdijhmon tov AAZX mowridhel zow ya-
paxtoiletal ot vrorMvind €wg 0oPaod avamaoa-
YOYRA ROl OVOTTVEVOTING CUNTTOUOTO. To oupmtm-
pata wowilovy og neydho fabud neta&l Twv eXTEO-
@AV %ol 1) 00PaEGTTA TOVg ElVaL TO ATOTEAECUA TNG
olnhemtidpaong SLapopwV TAQUYOVIMYV, GTTMS TOU OTE-
Aéxovug tov ov (Halbur »ow ovv. 1996) 1j tov mbavov
avaouvOuaouot Twv oteleydv Tov uéoa oty (O
extpo@n (Done zat Paton 1995), tng ®atdotaong tov
avooomoTirol ovotiuatog twv yolpwv (Keffaber
1989, Wensvoort 1993), tov yevétumov tov Xolomy,
dapdpwv meQLparloviindy TaQayovTmy, TS ouvi-
TaEENC TavTdYEoVA GAAMMVY LOYEVAEY T/ral BaxtnoLo-
ROV VOO UATOV, #00DS %o Tov BaBuot emdoxreLOg TOV
TEOYQAUUOTOS XTNVLOTOURYS Ol e lQLONG TTOV EQaQUS-
Cetow otV exTEOWY (IT.%. NAri0 0Ty OO TLOWOY, TQO-
ETOLRALOLAL ELOAYWYNS TV VEAQWDV CUWMV OTOV AVATd-
paywywd minbuoud ».d.) (Blaha 1992, White 1992,
Goldberg »auv ovv. 2000). Ze €pgvva twv Done xau
Paton (1995) avagépetar T oL puotoroyirol apuvirol
UNYOVLOUOL TOV TIVEVUOVOY VS XOLRLOTOV TTOU YEVVLE-
Tl WOAVOUEVO artd Tov 16 Tov AAZX eivan eEaoBevn-
uévor rou eivar mBavs 1o xoupido va TdoyeL amd un
emutheyuévn dudpeon mvevpovio. Ta Coa mov yevvi-
ovvtar advvaua, duorolevovral vo BnAdoovy xou ov-
VETDS RATAVOADVOLV [LIXQT| TTOTGTNTA TOWTOYAAAKTOG,
YEYOVOC 710V TTEOALABETEL 0TV eppdvion vitoBeQuiog
%ol OEVTEQOYEVV AOLUDEEWV.

H adnrenidoaon petaly tdv nau faxtnoliwv €xel
rataderyel oo molovg eQEVVNTES O WoL OELRd aItd
nerétec (Fuentes xau Pijoan 1987, Hall zow ovv. 1987,
Iglesias »ow ovv. 1992, Galina »ou ovv. 1994, Galina
1995, Halbur 1998). Kard to ouvvn0€oteQo mpdtumo ah-
MAemidpaons, ta devtegoyevi] maboydva Paxtiora
ETMTAEROVY TIG OANOLWOELS TTOV TQOXRA ON®aY 0TS TOUG
wovg (Galina 1995, Halbur 1998b). Qotdéoo,  ahknhe-
(00N UETAED 1V xaw Partnoimy dev €xeL mdvtote
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agetneia Ty tEooPoly amd xdmoro 16. ['a Taeddery-
wa, obpgpova pe tovg Thacker nor ouvv. (1998) to
Mycoplasma hyopneumoniae umoQel vo. avErjoeL v
€vtaon raw T dudorelo TG Tvevpoviog and to AAZX.

2.1. Aegvtegoyevelg emumwhorég fartnolaxiis artioro-
yiog

H ovpmrwpatohoyio 1ov ouvOQ3ipov ota amoyaha-
UTLOUEVA {OLOIOLAL RO OTOVUS OLVOTTTUOCOUEVOUS/TTOLY V-
VOUEVOUG YO0IQOVS OlPOQd RUQIWS OTO AVOITTVEVOTIRG
ototua. H cofapdtnta o 1 €viaot Twv ouumtopd-
TV TowiAAouy avaloya pe ) ouvimaEn dAhmv mo-
Boydvav mapaydviwv (Loyevy vooruata GAANG atto-
royiag vou devtepoyeveis pantnolaxés emmhonég). Ot
UOXQOOKOTUHES AAMOLDTELS TTOU TTAQATNQOVVTOL OTOVG
OVOTTTUOOOUEVOUS/TTOXVVOUEVOUS YOTROVS ElVOL TAQO-
UOLES UE QTES TV QUTOYUAURTIOUEVMV YOOV, oh-
MG AyGTEQO YOQOXTNOLOTIXES. ZuviiBmg, TTaaTneital
AepupadevomdbeLa, evd oL AAMOLOOELS TV TTVEVUGVMV
ovyVva emuhérovton amtd Wrtéc AowudEels (Zeman xou
ouv. 1993). Zvyxrexouéva, 1 Tovtdyeovy udAuvon ard
tov 16 Tov AAZX »ow and to Mycoplasma hyopneumo-
niae, ™V Pasteurella multocida »on tov 16 TG yoimng, ov-
vodevetol omd minvewon tov vevpova (oto 30-70%
™G EXTAONG TOV) ®OL AAAOLDOELS OXOTEWVOU £QUOQOY
yowuaroc. Eniong, oty tawtdyoovn udluvon and tov
16 Tov AAZX o anté to Mycoplasma hyopneumoniae
mopatneeltan eEIBRMUA 0TOVE AeQUYWYOUS KL CAPE(S
Loy wELOTHES Yoauueg netakld mpoofeAnuévav wat
vyudy oty (Benfield xow ouv. 1999).

ZUUQOVA LE AOUETOVS EQEVVNTES, TTOAU OUYVA 1) TTOL-
povoia tov AAZX ovoyetiCeton pe eEdpoelg dAwv
VOONUATOY TTOV EVEMOTOVY 0TV EXTQOP, UE OTTOTENE-
ouo ™V avENON TS BVNOUGTNTOS TV ATTOYUAAKTL-
OUEVWV XOLQWIMVY %Ol TV AVATTTVOTOUEVWV/TAUVO-
uevov xolpwv oe mocooto peyoiitepo tov 12-20%
(Moore 1990, Loula 1991, Blaha 1992, Keffaber »ouw
ouv. 1992, White 1992, Stevenson xot ovv. 1993,
Zimmerman xou ovv. 1997). O emuttdoelg and ) ov-
VTN dAhwv voooroywmdV nataotdoswy lval mte-
QLOOGTEQO EUPUVEIC OF EXTQOPES UE OVETOQRY HTH-
viorouxy duarxeloon (Blaha 1992). Zva voorjuata avtd
TEQLMOUPAVOVTAL 1] ONPOLULXT LOQYPY] TNG COAULOVEA-
Awong, N véoog tov Glasser, 1) OTQETTOROUKIXT UNVLY-
yinda,  rolvobitdo pe onpoupia, 1 TAevQOTVEUUO-
vio amté axtvofdxihho, N eEdpmuatiry depuatitida, 1
evimotri] Tvevpovia, 1 Paxtnolaxy fooyyomveuuo-
via, 1 atgoput] owvitda, 1 ®ohoPaxrtnoldicon oty yo.-
hovyla, M vrepmhaoTiny eviegomdfeia, n duoevteplo
%o 1 oaeromTnt] Yaea (Moore %o ovv. 1990, Loula
1991, Blaha 1992, Keffaber xau ouv. 1992, White 1992,
Stevenson »aw ouv. 1993, Pijoan naw ovv. 1994).

Q0T1600, OL TELQOLUOTIXES TTQOOTAOELES YLOL TNV ETTL-

BePaimwon g arinienidoaong petakyd tov 10U Tov
AAZX nan g Pasteurella multocida (Cooper »at ouv.
1995, Carvalho xow ovv. 1995, 1997), tov Haemoplilus
parasuis (Cooper xaw ovv. 1995, Solano zou cuv. 1995,
1997, Segales »at ovv. 1999) now tov Actinobacillus
pleuropneumoniae (Pol »aw ovv. 1995, 1997) vajpEav
avemtuyeis. AviiBeta, €xovv dNUOCLEVTET TELQAUOTIXG.
dedouéva ov amoderrviouy GtL 1) WOAVVOY astd Tov 16
tou AAZX: o) TeodLB€TEL TNV TEOOPOAT| TV aToyOL-
AarTIopEvVmY xopwdiwv amxd to Streptococcus suis
(Galina xou ovv. 1994, Halbur 1998b, 2000, Thanawong-
nuwech xaw ovv. 2000), #aBdg ®aL TV VEOYEVVNTOV
yoedinv, Twv omoiwyv oL uNTtéees Tovg WOAIVONHaY
o7t tov 16 Tov AAZX ota TelevTtaia 0Tddie THS #Uo-
poptag (Feng xaw ovv. 2001) xaw f) avEdvel v gvat-
oOnoia Ttov yolipmwv ot uélvvon and Salmonella
cholerae-suis (Wills »av ovv. 2000), Bordetella
bronchiseptica (Brockmeier xou ovv. 2000), Mycoplasma
hyopneumoniae (Thacker xouw ouv. 1998, 1999, 2000) o
Mycoplasma hyorhinis (Kubo »zouw ouv. 1995), »a8ag nan
otV ®Aviny exdMAmon Tmv voonudtwv autdv.

2.2. AevteQoyeveilg emLTAORES LOYEVOUS uTLOAOYLOG

Ta tehevtaio xoévia, CVENUEVO evOLOYEQOVY TEO-
®nahotv 800 véa ouvdgoua, to Ilohvovotnuoting Zov-
dpopo Amioyvavong tov Amoyohaxtionévov Xolgt-
dtwv (TIZAAX) »ou to Zvvdgopo Agppotindag zow Ne-
poomdfelag Tov Xolpou (ZANX). O nurhoidg Timov 2
tov yolpov (PCV2) oupuetéyet wg mowtoQyirdg moQd-
yoviag oty oawttoraboyévela téoo tov ITEXAAX
(Kennedy »ow ovv. 2000) 600 »ow tov ZANX (Segales
%o ovv. 1998). Qotdoo, oty exdAmaon Tov ouvdQumv
otV aivetol 6Tl TeodiabEtel 1 TEooPoly Twv yol-
pwv and tov 16 tov AAZEX (Segales nai ouv. 1998,
Thibault zouw ovv. 1998, Drolet #ow ovv. 1999, Sorden
2000, Harms »ow Sorden 2000, Harms »ow ovv. 2001,
Harms 2002, Choi zow Chae 2001). H tavtéyoovn ud-
Auvon tav yolpmwv amtd Tov 16 tov AAZX xau tov PCV2
ovEdvel T coPagdtta Tg SLdueong vevpoviag (Tov
TEOorake(ToL 0 Tov 16 Tov AAZX), ®0Bdg ®ou TV
EVTOON TOV XAMVIXOV CUITTOUATOV KAl T TTOC0O0TH
Bvnowdtnroag (Harms xon ovv. 2001, Done 2003). Ou
dvo avtol 1ol evromiCovial ota HarQOPaya ®aL 0 LG
tov AAZX evioyveL TV avIiTiTmon xo ) dLaomod
touv PCV2 (Allan zow ovv. 2000). Ze €épevva twv Dorr
%at ouv. (2007) duamotdbyxe 6Tl 0TOUG LOAVOUEVOUG
yolpoug ue PCV2 ot untég MoLuiEELS e Tov 16 Tne Yoi-
ang, o Mycoplasma hyopneumoniae %aL TovV L6 TOV
AAZX elvar cofaég rnat €xovv T peyariteon dvoue-
V1] enidaon 0TO OTAALO TOU ATOYOAUXTLONOD RO TNG
TQOTAYUVONS.

ZTOVG TOYVVOUEVOUS XOTQOVES, 1 OUVUTAQEN TOV
AAZX pe v avomvevotixky Hoet TS vOoOU TOU
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Aujeszky nau pe ) yolmn arwotelel artio coPaoayv amm-
AeLddv OIS EXTQOPES, EEAUTIOG TMV AVOTTVEVOTIRAV TTQO-
Aqudrwv mov wpoxaiolvvtor. Evdeintind eivar 6t 1
xRy €OVO PEATLOVETOL XL OL OLXOVOULRES OITM-
AELES UELWVOVTOL GTOV OL TTALYUVOUEVOL XOLQOL EUPOILA-
Covtan évavtl tov dvo autdv voonudrwv (Kyriakis zou
ouv. 1997). Qoté00, 0L TELRAUATIRES TOOOTAOELES Lot
™mv emPepaimon e ariniemidoaong petal Tov v
tov AAZX nat g véoov tov Aujeszky (Albina xou
ouv. 1995) vmijpEav avemtvyeic. AviiBeta, o. Van
Reeth naw ovv. (1996, 1999) pe wewpopatiny] polvvon
¥olpwv, ayrd ue Tov 16 Tov AAZX ®oL OTH OVVEYELD
ue Tautdyeovn uéluvon pe tov 16 Tov AAZX %ol Tov 16
™G YOITNG 1| TOV AVOTVEVOTIRG KOQWVAIO, RATEYQU-
Yav o oofay] exOMAWON AVATVEVOTIRWY CUUITTTM-
ATV %ot »aBVOTEQNON 0TV AVATTUEY TV YOlpWV.
Q01600, Ta ®XAMVIRE CUWTTAUOTA HTOV EVIOVOTEQ
OTOUG X0(QOVE TTOU LOADVON ALY TOWTAYQOVA OTTO TOV 1O
tov AAXX o Tov 16 TG yolmng.

3. AAXX KAI AEYTEPOTI'ENEIX EIIIITAOKEX:
OIKONOMIKEZYX EIIITQXEIX

H ovtipetdmon Tmv olxovor@dy ammAeLdy, Tov
mpoxrahel 10 AAZX 0t Y010TEOYlx, aTtoTeAEl ot od
TLG UEYOAITEQES TTQOXAMTELS YLOL TOVUG HTNVLATQOUG TT0L-
yroouiws. Ou ammwheres autég eEaQTivTaL, EXTAS artd TO
OTéNeY0G TOU 10U, T OVVUTOQEN GAMM®V LOYEVEHY %L
Boxtnolandv voonudtmy, TV ETAQRELN TOV TOOYQAU-
HOTOS ®TNVLATOWXIS Loy elpLong Tov eQaQUOteTal, To
uéyehog TG EXTEOPNG, %ol Atd TV ETOYN TOU ETOVG
(ovvNBwg peyaiiteges SUOUEVEIS EMUTTWOELS TAQOTH-
QOoUVTaL XOTA TOVS UVES e XOUNAES BepuoxrQaoleg mte-
oLBaALOVTOC 1 ue ONUOVTIXES dLOUNAVOELS TS Beo-
woxrpaotag mepipdrrovrog) (Benfield xau ovv. 1999).

Katd mv mpooforn amé tv o&ela popei| Tov ouv-
J001oV oL ETHOLES ATTAAELES OTHY TOQAYWYY WLOG
extoopNg avépyovtal and 5 €mg 20% (Benfield o
ouv. 1992) non ogethovron ®uelmg Ot UELMON TWV YEV-
vnBévtav Covtavav yowodimv xotr otyv atEnon g
Bvnowdmrog mew antd tov amoyohaxrtioud. “Eyouv
avagepbel amdreteg and 1 éwg 3,8 youpdia / ov / €tog
(Blackburn 1991, Lindhaus »ouv Lindhaus 1991,
Raymarkers 1991, Van Alstine 1991, Zimmerman »ou
Johnson 1991, Mortensen »ow Madsen 1992) »ou 35,24
€ €wg 176,21 € / ov (Hoefling 1990, Muirhead 1992).
O Polson zau ovv. (1990a) dwomiotwoay Gt oL amd-
Aeleg wotd v oEela poppn tov AAZX avégyovtal
ota 236 $ / ov now ota 502 $ / ov natd ™ dudoxela Tng
XOOVLaS noeens Tov ovvdeduov. H avdamtuén tov ma-
yuvopevav yolpwv xabuvotepel xatd 1 €ng 1,5 pjva
uéyou ™ opayr (Benfield xaw ouv. 1992), evdd v Bvnot-
uémta Toug umoel va avérfel oto 10% natd v ex-

Mhwon g xedéviag wopEiic Tov cuvdEOUoV. ¢ G-
oparn €pevva Twv Neumann xouw ovv. (2005), o omdd-
Aereg ot yorpotpopio twv HITA vrohoylothrav oto
TEQAOTLO TOOG TWV 66,75 exatoupvginy $ otov avamra-
paywywd TAnbuoud won twv 493,57 exatoppvoiov $
otov TANOVOUS TOV AVOTTTUOOOUEVMOV/TOYVVOUEV®V
¥olpmV, OVUTEQLAAUPAVOVTOS TIS EMTTDOELS TOV
AAZX otovg avamopaywywmois deixteg, otny avEnon
™m¢ Bvhopudtrag, oto EUBRS avAamTTLENS »OL OTLS OTTo-
0G0ELS TV AVOTTTVOCOUEVOV/TTOXUVOUEVOV YOTIOWY .

Ta €Eoda Yo Tov €heyy0 TV JEVTEQOYEVAV ETL-
TAO%REV VITOAOYICETOL OTL UIToQEL VoL BAToUV UEYOL TO
5,43 €/ mopayduevo yotpo (Meredith 1995). H xata-
OTEOPY] TV KVYPEMIXMDY UARQOPAYWYV ATt TOV LG TOV
AAZX, ov ouyxrQotovv €vav amd Toug ONUAVTIXOTE-
QOVS UNYOVLOROUS TOOOTACTOS TNG RATWTEQNS OVOL-
svevotrng 0000, GAAG TAUTOYQOVA KO TS UETAPOQAS
O0QLOUEVAY OVTLROXTNOLOXDV-OVTLBLOTREY OTOVS TTVED-
HOVEG, €xEL WS ATOTEAEOUA APEVES TV AENOT TWV
OeUTEQOYEVAV ETUTAORMDV ROL APETEQOV TH UY) OTTOTE-
AEOUOTIXT OVTLUETAOTLON TOVE. ZUVETHOGS, OTO TEQLOTAL-
Trd Wrtdv AoLuwEewv tov AAZX ue dhhovg maboyd-
VOUG TOQAYOVTECS, TO ®OOTOG TAQAYWYNS AvEdveTal on-
HovVTLRA Oyl OVO ATt TS WTMAELES TTOV TQORAAEL TO
AAZX vau ta vréhowto Tafoydva, ahhd not atd T pe-
YOAUITEQN YO 01 VITOOTNOLHTIRMY OEQITELDV (TT.). AVTL-
Brotnd) o T My avEnuévav TponmTindv nEtomv
(m.x. moonmTLny] XoeNYNON avtipLotixav, eufoia-
opoi), raBdg row amd T LELWUEVY OTTOTEAEOUATLROTY -
T autayv. Ze €gevva twv Thacker »ow ouv. (2000), og
meouotativd uwtis Aotluwéng uwe Mycoplasma hyo-
pneumoniae now AAZX, damotddnre 6t o gufola-
oudg ratd tov Mycoplasma hyopneumoniae oL TOv
AAZX (pe Coviavé Ehattopévng Aowpoysévou Avva-
unc-EAA eufoho) pewdver ) cofagdtra tg exd-
Awong *AMVIrdY CUUTTTOUATMV %KoL ELOXA TG TTVEVUO-
viag wov mpoxaheltor artd Tov 16 Tov AAZX. Qotdoo,
10 EAA eufoiio, mov yonowwomojdnxre ratd tov
AAZX ot ovyrexQuuévn €pgvva, uelwoe v amote-
AeouatirdTnTo Tou epuPoriov Tov XENoLUOTOBN®E oL
Td Tov Mycoplasma hyopneumoniae.

e enimedo exTQOPYC, TAL VOONULOLTOL TOU OLVOITVEV-
oTLROU CUOTHUATOS EUPOVICOVTOL RATA RAVOVO WS WL~
%TEC MOLWMDEELS OTLE 0TT0TES EPTAEROVTOL LOT RO BOKTI-
oLat, TEOROADVTAS (oL oUvOeTH TaBoloyiry ®oTdoToo,
TTOV TOL TEAEVTALOL XOOVLOL AVOPEQETAL MG AVOTTVEVOTL-
%6 Zvvdpouo twv Avamtvoodpevov/IIoayvvopevoy
Xolpwv (AZAIIX) (Dee 1996, Halbur 1998a, Stevenson
1998, Thacker nou ovv. 1998, Laval 1999, Thacker 1999).
Elvaw yvwotd 6t oty awttonafoyévela tov AZAITX
gumAéneton vow o 1og tov AAZX (Done 1997). Z on-
UEQLVY TAYyROOULO YXOLQOTQOMIM 1 TaEovoia Tov
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AZAITX towtdyova e tov 16 Tou AAZX »a to Myco-
plasma hyopneumoniae elvan 10 O OVYVE OVOITVEV-
otd oUVOQOUO OTOVS OVOITTVOOGUEVOUS/TaUVOLE-
voug yolpoug (Clark 1996, Dee »au ovv. 1996, 1997a,b,
Desrosiers 1998, Halbur 1998). Zvyvd, Suwg, wrogel vo
vrdeyovyv ot dhha mtaboydva, omwg v Pasteurella
multocida, mov emuthéxovy Ta meprotatnd AZAITX,
IOV CVVOIEVOVTAL OTTO WAHTES AOLUMDEELS 0Tt TOV L6 TOU
AAZX nouv 1o Mycoplasma Hyopneumoniae. To
AZAIIX mpoxrohel TEQAOTIES OLXOVOXKES ATWOAELES
otV Toryroouo yowpotoopia. INa wapdderyua, wo-
ogarto avagpéotnxe dtL ot Povpavia 1 tovtdyoovn
moovoio tov AAZX xal tov AZAIIX mpoxdieoe oty
dLapxneLa evOg TOLUVOU OLXOVOULRES TNuieS TTOU aviA-
Bav oe 777.449 §, ex towv omolwv Ta 41.218 $ agpoov-
OOV OTOUG TTAYUVOUEVOUC OIS, EVH OL OTTWAELES AO-
YO avamoQoymywrayv dratagoydy 1ftav 1,9 xoupidua/
ov/ érog wan 17,02 § / yovipomomuévn ov / étog (Gntanu
»aw Mandescu 2002).

4. AAXX KAI AEYTEPOI'ENEIX EIINITAOKEZX:
ITAPOYXA KATAXTAYXH ETHN EAAAAA

Sy EAGda, 1o mpdto meprotatind tov AAZX
avagéednre to 1993 (Xilouri Frangiadaki 1993,
Kyriakis xow ouv. 1996). Agywrd, n eugpdvion tov AAZX
ouvodettnre pe v exdjlwon g oelog poperig Tou
oUVOQOIOU, TEORAADVIOS ONUAVTIRES OLXOVOULRES
QITWOAELES OTNV EAANVLXY] XOLQOTEOP(0L. ZTH OUVEYELD TO
AAZX, og meQLoy€g e Heyahn murvotnta (olpeLov
AN BVoUOY, ExdNAWVETAY UE T XOOVLA LOQET| TOV, TTOU
YOQOXTNQEITETOL OITG AVATVEVOTIXA TTQO BAY UOLTOL OTOUG
OVOTTTUOOGUEVOUS/TTOXVVOUEVOUS KOTQOUS, KUQIMG KO-
Td ™) dLdoreLd TOV XEWUWVA, ROBDS ®aL 0Td oofaQég
eEAQOELZ LOYEVAY RO fanTnOLandV evieQitdwy, Eagp-
viroUg Bavdrovg oto (oLRidLa, OTQETTORORRIRES Un-
viyytdeg, eEdpmuanirég emdeouindes naw apbpitdeg
(Kyriakis xaw ovv. 1997). Méyol onueoa, to ovvdouo
ouveyitel va exdnAdveTon oL Pe T VLMot Loee
tov (aveEdoTnTa 0TTd TNV ETTOYY TOV £TOVG) TOV (AQOL-
©TNEILeTOL QIT6 TEQLOPLOUEVNS dLdprelag eEGQOELS HaL
VPETELS, TEOWQEOVS TORETOVS, 0TTOPOAES, avapeodiola
%o AENOT TOV TOGOOTOU TMV CUADV TTOV EUPAVILOVV TO
otvdpopo g emAdyelag vroyaiagioc/duoyolaEiog
2O ETLOTQOPES O€ OLOTQO UETA TV OYELL 1] TNV TEXVN-
™ omepuotéyyvon (T.Z.) (Kyriakis xaw ovv. 1997).

& mEAopATY €QEVVA TTOV TEAYUATOTOMON®E OTNV
EMdGda, dramiotddnre 6tu 0 165 tov AAZX ouppeTéyet
oe 100007T6 26,03% wg TE®TOYEVIS TAB0YOVOS TOQd-
yovtag Oto aftia Bavdtwy TmV avarTTuooOUEVWV/TO-
KUVOUEVWV YOIQWV TV EAMANVIRAV BLopunyovizol THmou
extpoayv (Balkamos 2004). Exiong, oty (Oua €gevva
TOQATNEY ON®E OTL TO TOCOOTS TV BavdTwy TOV ava-

TTVOOGUEVOV/TIA{VUVOUEVOV {O{DMV QT VOO UATO TOU
OVOTTVEVOTL®OU OVOTHUATOS E(VOL ONUAVTLRG Y AUNAG-
TEQO OTLS EAMMVIKES EXTQOQEG TTOV eV €YOUV TTEOTPAN-
Bel amd Tov 16 Tov AAZX, GuYxQLTIXA LE TO OVTIOTOLYO
TTOOOOTO TTOV ROTOYQAPETAL OTIS WOMOUEVES ATt TOV LG
entooQés. “Eyxel avapepbel 1L 1o AZAIIX, oty at-
tomafoyévela tov omotov epumtréretarto AAXX (Done
1997), moorahel ONUAVTLRES OLXOVOLUHES TTWAELES OTNV
eMnviny yolpotpopia (Georgakis xauw ovv. 2002). Tote-
Aevtaia xedvia, 1 eupdvion Tmv 3o vEmv ouvdQouwy
tov [IXAAX zat tov ZANX, otV EUPAVION TOV 0TO(-
v EodLaBETEL N TEOOPOAY TV Yolpwv artd to AAZX
(Segales xan ovv. 1998, Thibault xon cuv. 1998), amoté-
Aeoe, oe ouvduaoud pe Ty Taovoio tov AAZX, autia
axoun UEYOAITEQNS EMLPAQUVONS TS OLKOVOUIOS TV
eMvirav extpopav (Kyriakis zow ouv. 2000, Saoulidis
xa ovv. 2002, Georgakis zaw ouv. 2002). EmimA€ov, mod-
opaty pehén €deiEe 1L to [IZAAX ovupuetéyel og mo-
00076 2,04% cuvolund ota aitia Bavdtwv Tmv amoyo-
haxtopévarv xotedimv Tmv eAnvirdy fropnyavixos
tomov extpodv (Tzika 2002) xow o ovyrexQUUEVQ,
ovppetéyel oe wooootd 51,43% wg aitio Tmv Bavdtwnv
7oV ogethovral o€ ToAvovothpotnd vooruota (Tzika
naw ovv. 2002).

“EyeL mapatnen el 6t oL urtég AotumEeLg Tov ava-
TVEVOTLXROU OUOTHUATOS (VAL ToL ouyvoTteQa altio Bo-
VATV TWV OVOTTTUOOOUEVWV/TIA{VVOUEVOY YOIQWV 0TV
MMV Y oLRoTEOWIC naw WAALoTa g T0000TS 48,21%
(Balkamos »ow ouv. 2002). Zvyrexouuéva, oL ToQastd.-
vo egevvntéc diamiotwoav 6tL 1o Mycoplasma
hyopneumoniae (63,16%), o 165 Tov AAZX (26,03%)
%ot 0 166 g yolmns (8,55%) duadpaudtiooy xabogt-
ot Q0o g TEWTOYEVElS TaBoYSVOL TAQAYOVTEG,
eve o Bdvarog, ratd xavova, emilBe wg amotéheouo
TOV EMTAORGDV TOV TEOXRAAECHV devteQoyevii mabo-
yéva. faxtiowo. MetoaEd autayv, Eexdoioay 1 Pasteurella
multocida (21,19%), o Actinobacillus pleuropneumoniae
(7,81%), o Streptococcus suis (4,09%) nor o
Haemophilus parasuis (1,49%). Emuthéov, oov agood
0TIV EUPAVLON TEQLOTOTIXMDV UXTDV AOLUDEEMV [LE TOV
16 tov AAZX »ou foxtmotov, damotddnre 6t 1 ov-
vimaeEn tov 1ol Tov AAZX ue tov Actinobacillus
pleuropneumoniae, v Pasteurella multocida %o to
Streptococcus suis, GTMG KoL OL ETORGAOVOES ETTAORES
ouupETEYOVY 0€ T0000TO 7,8%, 14,1% nan 4,1%, avti-
otolya ot altia Twv BovAaTny TOV avaTTVooouE-
VOV/TOXUVOUEVWV YOIQWV OTLS EAMNVIRES EXTQOQES
(Balkamos »ou ovv. 2002, Balkamos 2004). Exiong, o
GAAY €QEVVA TTOU TRAYUOTOTOWONRE OTH WO KOS,
oot ®e GTL TA VOO UATO TOU OVOTTVEVOTIROU OU-
OTHUOTOS CUUUETEXOVV S alTial DavATwy TOV oToyol-
AOXTLOUEVDV YOLOLOImV TwV EAMNVIREV EXTQOPWV O
1000016 17,53% wmou ota VOO LOTOL cUTE #UQLAQYOUV OL
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WHTEC MOLUDEELS e PoxTnELaxry %o LOYEVY aLtlohoy o
o€ 1000070 59,59% (Tzika naw ovv. 2002).

A6 un dnuootevuéva otorela TmV CUYYQUPEWY
™™g maovoag eQyaoiag, Tov Televtaio xodvo dostt-
otdvetal 6t 0 16 Tov AAZX ouveyilel vo mporohel
ONUOVTLXES OTTMOAELES OTNV EAAVLXY YOLQOTQOMIL. AV
%O UEYANOG OQUOUOS TV EAAMVIRMV EXTQOPMV EQAQ-
uoteL euPpohand mpoypduuoro xard tov AAZX, 1 eu-
Qavion eEdooewv Tov cUVOESHOU Yitay ouyvi. To gau-
VOUEVO TTaQOTNENONKRE KUEIWS 08 EXTQOPES TOV ELOA-
youv vead Too avamagaymyis 1 xowidia meog md-
xuvon xo 9ev Aaupdvovy to ratdhnia ponTTind
UETQA TOWV TV €(00OG TOUG OTNYV EXTEOWY|, OTTWE AITO-
HWOvmon og EexmwELoto ®TiLo (RAQavTiva), 0Q0AOYIRES
eEetdoelg %.d. To eviuvmmolaxs eivar 6Tl 08 ONUOVTLRO
QU6 exTEOPAV 1 upAvion eEdooEwV TOU CUVIQS-
nwov opaTnENOnxe othy nAwric Twv avarTvoooue-
VOV/TTO(UVOUEVWV Y0lpmV koL exdNADO e ne Eviova
OVOTVEVOTINA CUUTTAOUATO. AUTO El)€ MG AWTOTEAECUAL
VOL ROTOYQOPOVY OYUAVTLRES OLOVOULKES ATOAELES AO-
yo avEnong g Bvnoudttag, Tg xafuotéonong oty
avaTTtuEn TV xolpwv rat oty ¥E1oN TolddTavmy
avufoxtmoloxdv aywydv. EmmAéov, oe apuetés me-
puttdoelg dev mwoQaTnENONHAY TG00 £VTova CUIITTM-
UOLTOL THG LOQEIIC TOU OUVOQGUOU UE EVTOTLOY OTO YEV-
VTG 1] OTO AvVOITaVEVOTIXG oUoTHUG 300 1 €XONEN
ALapdowv PartnELOXdY VOONUATOV (LE EVIOVO OVOL-
TVEVOTIRG CUUTTTOUOTO, OTTWE T.Y. TS VOOOU TOU
Gléasser, g evEmOTIHG TVEVUOVIOS ROl TS TAEVQO-
TVEVUOVIOS ot axTVOBAaxLALO.

O eEdpoeig Ttov AAZX »atd Tov tehevtaio y6vo
otg eMNVIRES exTEOWES opelhoviav mbavdtata otV
£{0000 «VEmV» OLAPOQETLHWY OTEAEYDV TOV LOV O Q-
Téc e ta veoeloeQyoueva Lda (veapd Cha avomaa-
ywyng ot xoeidia eog dyvvon). Ipogpavag ta ote-
Ay owtd, 6w dLamoTddnxre and o rAMvird ou-
UTTTAUATA RO TIS OTTMAELES TTOV TTQORAAECAY, {TOV TTE-
QLOOGTEQO AoLOYSVAL 0TS TOL OTEAEYY TOV LOY TTOV TTQO-
VITOY ALY OTLS EXTQOPEC 1/%aL AVAOUVOVAOTNRAY UE TO
VILAQYOVTA OTEAEYN TOV LOU, TQOXRVITTOVTOS OTENEYN UE
ueyahitepn Aotpoydvo dtvau. “Eyel amoderyBel Gt ta
dudopa oterEyn Tov Lo¥ dLapEpouy oNUAvVTIXG WS
EOG T AOLUOYGVO dUVAUY TOVS, TTQOROADVTAS TTOLRIAL
zat duapdeov fabpol xivird ovurrduoto (Halbur
xnow ovv. 1996, Batista wow ovv. 2002, Johnson %au ouv.
2004), ahhd €xouv xouw T duvaTOTNTO VO AvAoUVOUE-
Covtaw ué€oa oty dra extooey (Done xaw Paton 1995).
H eppdvion €viovov ovamveuotindy CUUTTOUATOY
OTOUS AVATTTUOOOUEVOUS/TTAXVVOUEVOUS XOIQOVS OF 01O~
XETEC ATTd TIG EXTOOWPES RO 1) atovoia 1] 1) exdfAwon oe
wxed Pabud me uopens tov AAEX ue evidmion oto
YEVWITLXG OVOTHUA TILOOVMOS 0QEINOVTAY OTO YEYOVOS

6t glte o epuPpohaouol Tov epaQUSToviav oTg oVeg
dev TEOOoTATEVV OTT6 T WOAVVOY TOUG AVOTTTUOOGIE -
VOUG/TA{UVOUEVOUG XOTQOVG, ELTE TOL «VE» OTELEYN TOU
10U TOU WOAVVAY TLG EXTEOPES NTAY TEQLOOGTEQO AOL-
HLOYOVA WS TOOS TOV TEOTLOUG TOUG OTO OLVATTVEVOTIXO
TOQA OTO YEVVITIXG OVOTNUA, EITE OTH CUVUHTTOEEY CAwV
TOV TEONYOUUEVOV TTEQUTTOOEMV. Ztn dtevi PLpho-
YoOia avapEovTtaL YEVETLXES naL BLodoyirég duago-
0€g UeTOED TWV OTEAEYWV TOV LOU, OL OTTOLES EYXOUV KO-
Bopiotel pe Pdon: o) Tig OapoEeTLrés RMVIRES exdN-
Addoglg Ts véoou, B) Tig dLagpoeEés ts Aotnoydvou 8U-
voug Toug, MG TTEOS TOV TEOTLOUG TOVUS OTO CLVOITTVEV-
OTLG %O OTO YEVVITLRG OVOTNUAL, ¥) TIC OLOPOQES OTHV
alMnrovyia tov pdoewv tou RNA %o 8) tig aviryove-
%€¢ Toug drapopés (Murtaugh xow ouvv. 1995, Benfield
now ouv. 1999, Forsberg now ouv. 2002, Stadejek nou
ouv. 2002, Pesch xau ouv. 2005, Pesente xou auv. 2006).
Zta TeQLoTaTIRd TTov dev TTaQoTHENBNXaY TO00 Eviova
ovurttduoto tov AASX, old €xontn diagdpwv fa-
AUTNOLOXMY AVOITTVEVOTIXDV VOONUATOV, TLOAVAOS Vo
EUTAENETOL 1] VO OUUUETELYE HAL M AVOOOROATAOTOMY
TV Yolpwv AMdYm TS UOAUVONS TOUg amd ToV LG Tov
AAZX. "Eyel amodeyBel 6L 1 avurtinmwon Tov 1o ot
rupeldind paxpopdya (Pol xaw ovv. 1991, Voicu rou
owvv. 1994) eivar mBavs vo odnyijoel oe avoooxarta-
OTOAY, emrTtavovTag TS deuteQoyevels PaxtnoLanég
howudEeis 1 va mpornaréoel vooo (Collins naw Rossow
1993, Zeman zow ovv. 1993, Done »au Paton 1995).

OL TaQOITav® TAROTNENOELS RAUTODEWVIOUV GTL TO
AAZX TOQOUEVEL (L0 CUOVTLXT] «OTTELM]» YLt TV €A~
Avixy xorpotoo@ia #at 1 ®Mvixy Tov exdfAwon o€
%d0e exteoP1] elval 10 aTOoTEAEOUA SLALPOQMV TAQOL-
yovimv. MetaEl TV Taaydvinv autdy, EXTOS TOU
otehéyovug Tou oY (Halbur »ow ovv. 1996), umopsel va
ovuste@happdvovtar o mbavig avaouvovaouds dia-
POQWV OTEAEYWV TOV LOoU WECO OTNV (OLO EXTOOPH
(Done »ou Paton 1995),  #otdotoon Tov avooomo-
Trot ovotjuatos tov Lowv (Keffaber 1989, Wensvoort
1993), 1 tawTdy oV TAEOUTTa Hatt GAAMY LOYEVEV ROL
Boxtnotoxdv AodEewy, »abdg ®al 1 exdoxeLd Tov
TEOYQAUUOTOS XTHVLOTOLRYC dLaryelpLomg Tov Qaus-
Cetou oty extpor] (Blaha 1992, White 1992, Goldberg
zaw ovv. 2000). Tt to Adyo awtd Wiaitepn aElo awoxtd
1N OWOTNEY EQAOUOYH TV TQOMTTIRMV UETQWV HTH-
VIOTOLXIS PLOCOQAAELOS.

Zto pétpa avtd Ba meémel vo ovumeQLhaupfdvovton
amooaitnTa ®ot oL euPforiacnol ratd tov AAZX.
"Epeuvec €xovv deiEel 6t 0 UfoMAOUOS TOV CUWMV [LE
EAA 1 vex6 oMo HELOVEL TIC OTWAELES TTOV TQO-
nahel 1o AAZX now ovuPdiiel amoteheopatind oTov
€heyyo ™g xAwvirg exdimong tov cuvdouov (Dee
1996, Mengeling »ou ovv. 1999, Alexopoulos nau ouv.
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2005, Papatsiros xaw ovv. 2006a,b,c,d,e). H emihoyr tov
eidovg tov euPoriov (EAA 1 vexpov) Bo moémer va
0TEICETOL OTOUG OVATOQAYWYIXOUE OEIHTES TNG EXTQO-
@i, OTa AmOTELEOUOTO 0QOMOYWMMV eEETAOEMVY, 1Ol
B¢ o 0TOV TEOTO AVAVEMONS TV VEARMV LOWV ava-
ToAYWYHS, ONAadi 0to av elodyoviol 1 TadyovToL
otV (Owa extEot amté ayéhn munva. “Exel dwomotm-
Bl 6L M yo1on TV verp®dv euforiny elvol TeQLOOG-
TEQO ATOTEAECUATLXT] OTLS «XAELOTOU TUTTOU» EXTOOWPES
(dnhadi] oe extEOPES oL dratnEoVY aryéhn TuEHva Lo
™V ToRaymyn veadv ovav) (Papatsiros 2006). o ta
EAA eppoia €xel magatnonbel 6t €xovv nolvteQa
OTTOTEAEOUOLTOL OE EXTQOMES TTOV ELOGYOVV VEAQEC OVES
%a0e yo6vo, ue amotéheopua va auEdvovtat oL Tbave-
™TES UOGAUVONS THG EXTQOPNS ATTS DLAPOQETLRG. OTEAE-
%M TOU 10U ®A0E oA, TOV PTOQEL VaL VAL ®AL TTLO AOL-
Royova amd cuTd OV TEOUTTHOYOV 0TV EXTQOPN 1 VAL
OVOoUVOUVATOVTOL HE QUTA %Al VO TTQOXRVITTOUV «VEA»
otedéyn ueyavteong Aowwoysvou wavomrog (Done
2001, 2003). O ogohoywrdg €leyyos TV Ldmv Ba mEé-
meL va dleveQyeitan mepLodind, £T0L MOTE VO ROTOYQd-
(PETAL TO 0QOAOYLXO TTQOWIA TG EXTQOPS, UE OROTO VL
ratayodeetal zou o fabuds e mogovotog Tov Ll Tov
AAZX ot dudpopeg NAries Twv Xolpwv. ZuyrexQL-
UEvaL, TOETEL VOL TTOQOLYUATOTOLOVVTOL OELYUATOANTTTL
%€g atpolmplec otov avamaaymyré Thnbuoud (evi-
Mneg 0Ueg oL VEQQES OUES OVTLROTAOTAONG), O TQO-
ogorta amoyohaxtiouéva yoreidia (MAixiag 3-4 efdo-
wadwv, TeQmOV) %Ol 08 AVOTTUOGTOUEVOUS KO TTAYU-
vépevoug yoipovg (nhixwag 8-10 efdonddmv o 5-6 pn-
vav, avtiotorya) (Benefield xau ovv. 1999). H ewoaym-
i veap®v Lomv avaragaywyng 0o meénel va TeQLo-
piCeTou ®ow VoL TEOTUATAL ) TAQOYMYY] TOUS HETA OTNV
Oro v gxteo@] atd ayéhn muprva. Me tov T1edmo
oUTS 0 avaTToQAYWYLXOS TANBuouds Ba avavewvetal
o7td Lo wov €X0UV UEYOAITEQT «AVOCOLOYLXT] ETTAQY)»
UE TO OTEAEYOS TOU LOU TOU «XUXAOQOQE(D» O oTYV
exteoP1 o emTAEov Ba amoevyetal 1 mbaveTTo €1-
OaYOYNS «VEWMV» OTELEXDV TOU LOU LECOL OTHV EXTQOWH.
Emumhéov, pe v epaouoyn euporloxot TQoyoauuatos
%natd tov AAZX twv evijMxov, ahd KL TOV VEAQDV
LAV, TTOV TOQAYOVTOL TNV EXTQOWY ATtd TNV OyEAY TTU-
otjva, meQLopiletal 1 TaEousia Tov oY uéoa otV
EXTQOWT|, LELBIVOVTOL OL eTLITTIoELS Tov AAZX o¢ fa-

OWES AVOTTAQOY WYIES TIORAUETQOVS TMV UMDV KL TWV
TOXETOOUAIMV TOVG, EVH TOQAAMNAA [LE THV OVOVEWON
TOV avVOaITaQOy @y LoU TAnBuoroy odyyeltal 1 exTRoP
0€ UETOYEVEOTEQO AVATAQAYWYIXG TANOVOUS ue -
%QGTEQA TOCOOTA UGAUVONG RO VYNAGTEQOVS TITAOUG
oviioopdtov évavit tov wov (Papatsiros 20006,
Papatsiros xou ovv. 2006a,e). H amopudvwon o o ogo-
AOYIROG ENEYYOS TWV VEQQMV LOMV avTratdotaons 1
TOV 0LV TEOG TAYUVOT TEWV aTtd TV £{0006 TOUg
0€ (oL EXTEOPY ATOTENOTVY Eva TOM) %QIOLUO onuelo Yo
tov €heyyo tov AAZX (Dee 2004). Ta Tha avtd Ha
TEETEL VAL TQOEQYOVTAL OTTO YVWOTES, ALOVITLRES OTOV LG
oV AAZX, eXTQOPEC, OL 0TToleg 0rolovBoVY TO RAUTAA-
ANAO TOGYQOUIO RTNVIATOXTG OLOYETQLONG KAl VA, OU-
vodEVOVTOL AITS TO ATAQALTNTA VYELOVOULRA TTLOTOTTOL-
NTrd Gt elvor 0Q0aEVNTIXG OTOV 16 ®oL L0 OTO
opepudviro otéheyoc. Emuthéov, Ba mpémel va vdp-
YEL ULOL OLVOLYTY] %O ELMXQIVIG ETUROLVOVIL LETAED TV
VIEVBUVOV RTYVLATOMV, dAAG %o PETAED TmV Tolha-
TAOOLOLOTIRAV ROL TOV EUTOQRAV OlyEADV, TTOLV OO
™V ayoQd veapdv Ldav avurordotaons (Benfield xou
ouv. 1999). Extiong, 1 extooqt] Tmv xolpmv %xotd ouddes
(«o00TNUOL LOVOEXTQOWPYG», «OhaL HEC-Cha EEw»-«all
in-all out»), av xow paivetol Gt dev eAEyyeL Aueoa v
uetddoon tov 1ol tov AAZX, UToQel WOTA00 VAL UELD-
oeL v mbavémra tov devtepoyevav AopwEenv (Dee
xnow ovv. 1993, 1994, 1997, Goldberg xouw ovv. 2000, Dee
2004), nabng elvor amoteleopatiry yLo ™V TEOAYY
OVOTTVEVOTLRMV AOLUMEEWV OTOL ATTOYUAURTIOUEVA YOL-
poldia oL xvplwg exelvov mov ogelhovial OTO
Mycoplasma hyopneumoniae noy otov Actinobacillus
pleuropneumoniae (Scheidt o ovv. 1995). Ta gvepye-
T ATOTEAE OULATA TS EXTQOWIIS TMV YOIRWY RUTC. Oud-
deg dLaTOQACOOVTAL AITO TV ELOAYWYT XOLLImY TTEOg
duvon, Tov ouvnBitetan »atd To TELEVTALO OOVIRG
dudotnua oty EAMGda. H ewocaymyr Tmv xoloudimy
TEOG TTAYUVON, TOU WIToQel var 0dnyroetL TaQdhinia
otV €(0000 «VEmV» LOPOQETIRWV KOl (OME TEQLOTS-
TEQO AOLUOYSVOV OTELEY MDY TOU 10U TOV AAZX 1) ®ou GA-
AoV To00YSVOV TOQAYOVIWV, TEQUTAEREL TV TALQOVOTL
tov AAZX otV exteoY], Wroel vo 0dnyroeL oe av-
Enon twv omwleldv xow xaBLotd o dSUoROAO Ko TTE-
pilmhoro Tov €heyyo Tov ouvOpduou.

ITEPIOAIKO THE EAAHNIKHE KTHNIATPIKHE ETAIPEIAX 2007, 58(2)
JOURNAL OF THE HELLENIC VETERINARY MEDICAL SOCIETY 2007, 58(2)



166

B.I. TIATTATEIPOE, ' K. AAEEOITOYAOX, X.K. KYPIAKHY.

BIBAIOT'PA®IA - REFERENCES

Albina E, Kobish M, Cariolet R, Keranflec H, Beaurepaire B, Hutet
E, Labbe A. (1995). Le syndrome dysgenesique et respiratoire du
porc (SDRP): etude experimentale des effects de 'infection sur
la response immunitaire et la resistance aux infections Aujeszky
et Mycoplasma hyopneumoniae chez le porc en croissance. J
Rech Porcine France, 27: 107-116.

Albina E, Piriou L, Hutet E, Cariolet R, L’'Hospitalier R. (1998).
Immune responses in pigs infected with porcine reproductive and
respiratory syndrome virus (PRRSV). Vet Immunol Immuno-
pathol, 61: 49-66.

Alexopoulos C, Kritas SK, Kyriakis CS, Tzika E, Kyriakis SC. (2005).
Sow performance in an endemically porcine reproductive and
respiratory syndrome (PRRS)-infected farm after sow
vaccination with an attenuated PRRS vaccine. Vet Microbiol,
111: 151-157.

Allan GM, McNeilly F, Ellis J, Krakowka S, Meehan B, McNair I,
Walker I, Kenned S. (2000). Experimental infection of colostrum
deprived piglets with porcine circovirus 2 (PCV2) and porcine
reproductive and respiratory syndrome virus (PRRSV)
potentiates PCV2 replication. Arch Virol, 145: 2421-2429.

Allende R, Lewis TL, Lu Z, Rock DL, Kutish GF, Ali A, Doster AR,
Osorio FA. (1999). North American and European porcine
reproductive and respiratory syndrome viruses differ in non-
structural protein coding regions. J Gen Virol, 80: 307-315.

Allende R, Kutish GF, Laecgreid W, Lu Z, Lewis TL, Rock DL,
Friesen J, Galeota JA, Doster AR, Osorio FA. (2000). Mutations
in the genome of porcine reproductive and respiratory syndrome

virus responsible for the attenuation phenotype. Arch Virol,

145: 1149-1161.

Andreyev VG, Wesley RD, Mengeling WL, Vorwald AC, Lager
KM. (1997). Genetic variation and phylogenetic relationships of
22 porcine reproductive and respiratory syndrome virus
(PRRSV) ficld strains based on sequence analysis of open
reading frame 5. Arch Virol, 142: 993-1001.

Balkamos GC, Kyriakis SC, Saoulidis K, Sarris Kr, Batsios Ch,
Alexopoulos C, Spais A. (2002). Causes of death in growing and
finishing pigs on farrow-to-finish industrial farms in Greece: I1.
The impact of respiratory and digestive diseases. In: Proceedings
of the 17th International Pig Veterinary Socicty Congress, Ames,
Towa, USA, vol. 2: 287.

Balkamos GC. (2004). Causes of death in growing - finishing pigs on
industrial pig farms in Greece. Doctoral Thesis. Faculty of
Veterinary Medicine, Aristotle University of Thessaloniki,
Thessaloniki.

Batista L, Pijoan C, Torremorell M. (2002). Experimental injection
of gilts with porcine reproductive and respiratory syndrome virus
(PRRSV) during acclimatization. J Swine Health Prod: 147-152.

Bell A. (1998). Hot PRRS is still hot. Pork (February): 32-33.

Benfield DA, Nelson E,Collins JE, Harris L, Goyal SM, Bobinson D,
Christianson WT, Morrison RB, Goreyca D and Chladek D.
(1992). Characterization of swine infertility and respiratory
syndrome (SIRS) virus (isolate ATCC VR-2332). J Vet Diagn
Invest, 4: 127-133.

Bentficld DA, Collins JE, Dee SA, Halbur PG, Joo HS, Lager KM,
Mengeling WL, Murtaugh MP, Rossow KD, Stevenson GW,
Zimmerman JJ. (1999). Porcine reproductive and respiratory
syndrome. In: Diseases of Swine (8th ed). Straw BE, D’Allaire
S, Mengeling WL, Taylor DJ (eds), Ames, Iowa, Iowa State
University Press: 201-232.

Bierk MD, Dee SA, Rossow KD, Otake S, Collins JE, Molitor TW.

(2001). Diagnostic investigation of chronic porcine reproductive
and respiratory syndrome virus in a breeding herd of pigs. Vet
Rec, 148: 687-690.

Blackburn PW (1991). PRRS-The impact of the disease on the pig
industry-the experience of veterinary practice in the U. K. Euro-
pean Commision Seminar on PRRS. 11/4-5, 1991. Brussels: 15.

Blaha T. (1992). Epidemiological investigations into PEARS in
Germany: Consequences in fattening pigs. In: Proceedings of the
12th International Pig Veterinary Society Congress, The Hague,
The Netherlands: 126.

Blaha T. (2000). The "colortul" epidemiology of PRRS. Vet Res, 31:
71-83.

Botner A, Strandbygaard B, Sorensen KJ, Have P, Madsen KG,
Madsen S and Alexandersen S. (1997). Appearance of acute
PRRS-like symptoms in sow herds after vaccination with a
modified live PRRS vaccine. Vet Rec, 141: 497-499.

Botner A, Nielsen J, Oleksiewicz MB, Storgaard T. (1999).
Heterologous challenge with porcine reproductive and
respiratory syndrome (PRRS) vaccine virus: no evidence of
reactivation of previous European-type PRRS virus infection.
Vet Microbiol, 68: 187-195.

Brockmeier SL, Palmer MV, Bolin SR. (2000). Effects of intranasal
inoculation of porcine reproductive and respiratory syndrome
virus, Bordetella bronchiseptica or combination of boh organisms
in pigs. Am J Vet Res, 61: 892-899.

Carvalho I, Segales J, and Pijoan C. (1995). Effect of PRRSV on
subsequent Pasteurella multocida challenge in pigs. In:
Proceedings of the 2nd International Symposium on Porcine
Reproductive and Respiratory Syndrome, Copenhagen,
Denmark: 20.

Carvalho LFOS, Segales J, Pijoan C. (1997). Effect of porcine
reproductive and respiratory syndrome virus on subsequent
Pasteurella multocida challenge in pigs. Vet Microbiol, 55: 241-
246.

Cavanagh D. (1997). Nidovirales: A new order comprising
Coronaviridae and Arterividae. Arch Virol, 142 (3): 629-633.

Choi C and Chae C. (2001). Colocalization of porcine reproductive
and respiratory syndrome virus and porcine circovirus 2 in
porcine dermatitis and nephrology syndrome by double-labelling
technique. Vet Pathol, 38(4): 436-41.

Christopher-Hennings J, Holler LD, Bentfield DA, Nelson EA.
(2001). Detection and duration of porcine reproductive and
respiratory syndrome virus in semen, serum, periphereal blood
mononuclear cells and tissues from Yorkshire, Hampshire and
Landrace boars. J Vet Diagn Invest, 13: 133-142.

Clark LK. (1996) Mycoplasmal pneumonia-an emerging discase. In:
Proceedings of Swine Disease Conference for Swine
Practitioners, Iowa State University: 63-66.

Collins JE, Benfield DA, Christianson WT, Harris L, Hennings JC,
Shaw DP, Goyal SM, McCullough S, Morrison RB and Joo HS.
(1992). Isolation of swine infertility and respiratory syndrome
virus (isolate ATCC VR-2332) in North America and
experimental reproduction of the disease in gnotobiotic pigs. J
Vet Diagn Invest, 4: 117-126. -

Collins JE, Rossow KD. (1993). Pathogenesis of PRRS. In:
Proceedings of the Allen D. Leman Swine Conference,
University of Minnesota, USA: 47-48.

Conzelman KK, Visser N, Van Woensel P and Thiel NJ. (1993).
Molecular characterization of porcine reproductive and
respiratory syndrome virus, a member of the arterivirus group.

MEPIOAIKO THX EAAHNIKHE KTHNIATPIKHZ ETAIPEIAX 2007, 58(2)
JOURNAL OF THE HELLENIC VETERINARY MEDICAL SOCIETY 2007, 58(2)



PAPATSIROS V.G., 'ALEXOPOULOS C., KYRIAKIS S.C.

167

Virology, 193: 329-339.

Cooper VL, Doster AR, Hesse RA, Harris NB. (1995). Porcine
reproductive and respiratory syndrome: NEB-1 PRRSV
infection did not potentiate bacterial pathogens. J Vet Diagn
Invest, 7: 313-320.

Dea S, Gagnon GA, Mardassi H, Pirzadeh B, Rogan D. (2000).
Current knowledge on the structural proteins of porcine
reproductive and respiratory syndrome (PRRS) virus:
comparison of the North American and European isolates. Arch
Virol, 145: 659-688. T

Dee SA, Morrison RB, Joo HS. (1993). Eradicating porcine
reproductive and respiratory syndrome (PRRS) virus using two
site production and nursery depopulation. J Swine Health Prod,
1: 20-23.

Dee SA, Joo HS. (1994). Prevention of the spread of porcine
reproductive and respiratory syndrome virus in endemically
infected pig herds by nursery depopulation. Vet Rec, 135: 6-9.

Dee SA. (1996). The porcine respiratory disease complex: Are
subpopulations important? J Swine Health Prod, 4 (3): 147-149.

Dee SA, Joo HS, Henry S, Tokach L, Park BK, Molitor TW, and
Pijoan C. (1996). Detecting subpopulations after PRRS virus
infection in large breeding herds using multiple serologic tests.
J Swine Health Prod, 4(4): 181-184.

Dee SA, Joo HS, Polson DD and Marsh WE. (1997a). Evaluation of
the effects of nursery depopulation on the persistence of PRRS
virus and the reproductivity of 34 pig farms. Vet Rec, 140: 247-
248.

Dee SA, Joo HS, Polson DD, Park BK, Pijoan C, Molitor TW,
Collins JE and King V. (1997b). An evaluation of nursery
depopulation on 34 pig farms: Effect on PRRS virus persistence
and productivity. Vet Rec, 140: 498-500.

Dee SA, Torremorell M, Rossow K, Mahlum C, Otake S, Faaberg
K. (2001). Identification of genetically diverse sequences (ORF
5) of porcine reproductive and respiratory syndrome virus in a
swine herd. Can J Vet Res, 65:254-260.

Dece S. (2004). The science of PRRS: What do we really know about
its transmission, diagnosis and control? In: Proceedings of the
35th Annual Mecting of American Association of Swine
Veterinarians, Des Moines Marriott, Des Moines, Iowa: 353-358.

Desrosiers R. (1998) Control of bacterial respiratory diseases.
Proceedings of the 15th International Pig Veterinary Society
Congress, Birmingham, England, vol 1: 21-25.

Done SH and Paton DJ (1995). Porcine reproductive and respiratory
syndrome: clinical disease, pathology and immunosuppression.
Vet Rec, 136: 32-35

Done SH, Paton DJ, and White ME. (1996). Porcine reproductive
and respiratory syndrome (PRRS): a review, with emphasis on
pathological, virological and diagnostic aspects. Br Vet J, 152:
153-174.

Done SH. (1997). Discases and problems of swine respiratory —
Respiratory epithelium. In: Proceedings of the 2nd International
Meeting of Swine Medicine, Thessaloniki, 17 October 1997.
Aristotle University of Thessaloniki, Faculty of Veterinary
Medicine, Department of Clinical Studies, Clinic of Productive
Animal Medicine.

Done SH. (2001). Porcine Reproductive and Respiratory Syndrome:
an update, with regard to vaccination. Pig Journal, 48: 159-175.

Done SH. (2003). Porcine Reproductive and Respiratory Syndrome
(PRRS) Virus: an update. Pig Journal, 52: 206-233.

Dorr PM, Baker RB, Almond GW, Wayne SR, Gebreyes WA.
(2007). Epidemiologic assessment of porcine circovirus type 2 co-
infection with other pathogens in swine. J Am Vet Med Assoc

230(2): 244-50.

Drew TD, Lowings JP, Yapp F. (1997). Variation in open reading
frames 3, 4 and 7 among porcine reproductive and respiratory
syndrome virus isolates in the UK. Vet Microbiol, 55: 209-221.

Drew TW. (1999). Does PRRSV cause immunosuppresion? A review
of the published evidence. In: Proceedings of PRRS and
Aujeszky’s disease Symposium, Ploufragan, France: 59-65.

Drew TW. (2000). A review of evidence for immunosuppression due
to porcine reproductive and respiratory syndrome virus. Vet
Res, 31: 27-39.

Drolet R, Thibault S, D* Allaire S, Thomson JR, Done SH. (1999).
Porcine dermatitis and nephropathy syndrome (PDNS). An
overview of the disease. J Swine Health Prod, 6: 283-285.

Fang Y, Kim DY, Ropp S, Steen P, Christopher-Hennings J, Nelson
EA, Rowland RR. (2004). Heterogeneity in nsp2 of European-
like porcine reproductive and respiratory syndrome viruses
isolated in the United States. Virus Res, 100: 229-235.

Feng W-H, Laster SM, Tompkins M, Brown TT, Xu J-S, Altier C,
Gomez W, Bentield D and McCaw MB. (2001). In utero
infection by porcine reproductive and respiratory syndrome virus
is sufficient to increase susceptibility of piglets to challenge with
Streptococcus suis type 11. J Virol, 75: 4889-4895.

Forsberg R, Storgaard T, Nielsen HS, Oleksiewicz MB,Cordioli P,
Sala G, Hein J, Botner A. (2002). The genetic diversity of
European type PRRSV is similar to that of the North American
type, but is geographically skewed within Europe. Virology, 20:
38-47.

Fuentes M, Pijoan C. (1987) Pneumonia in pigs induced by intranasal
challenge exposure with pseudorabies virus and Pasteurella
multocida. Am J Vet Res, 48: 1446-1448.

Galina L, Pijoan C, Sitjar M, Christianson WT, Rossow K, Collins JE.
(1994). Interaction between Streptococcus suis serotype 2 and
porcine reproductive and respiratory syndrome virus in specific
pathogen-free piglets. Vet Rec, 134: 60-64.

Galina L. (1995). Possible mechanism of viral-bacterial interaction
in swine. J Swine Health Prod, 3(1): 9-14.

Georgakis AD, Bourtzi - Hatzopoulou E, Kritas SC, Balkamos GC,
Kyriakis SC. (2002). Contribution in study of Porcine Respiratory
Discases Complex of Growing and Finishing Pigs (PRDC): New
aspects and intended strategies for control. Journal of Hellenic
Veterinary Association, 53 (3): 265-271.

Girard M, Cleroux P, Tremblay P, Dea S and St Pierre Y. (2001).
Increased proteolytic activity and matrix metalloprotease
expression in lungs during infection by porcine reproductive and
respiratory syndrome virus. J Gen Virol, 82: 1253-1261.

Gntanu G and Mandescu M. (2002). The economic effects of PRRS-
PRDC outbreak. In: Proceedings of the 17th International Pig
Veterinary Society Congress, Ames, Iowa, USA, vol.2: 434.

Goldberg TL, Weigel RM, Hahn EC, Scherba G. (2000).
Associations between genetics, farm characteristics and clinical
disease in field outbreaks of porcine reproductive and respiratory
syndrome virus. Prev Vet Med, 43: 293-302.

Goldberg TL, Lowe JF, Milburn SM, Firkins LD. (2003).
Quasispecies variation of porcine reproductive and respiratory
syndrome virus during natural infection. Virology 317:193-207.

Grosse-Beilage E. (1995). Significance of PRRS virus infections for
respiratory tract infections in swine: A literature review.
Deutsche Tierarztliche Wochenschrift, 102: 457-469.

Halbur PG, Paul PS, Frey ML, Landgraf J, Ernissee K, Meng XJ,
Lum MA, Andrews JJ and Rathje JA. (1995). Comparison of the
pathogenicity of two U.S. porcine reproductive and respiratory
syndrome virus isolates with that of the Lelystad virus. Vet

ITEPIOAIKO THE EAAHNIKHE KTHNIATPIKHE ETAIPEIAX 2007, 58(2)
JOURNAL OF THE HELLENIC VETERINARY MEDICAL SOCIETY 2007, 58(2)



168

B.I. TIATTATEIPOE, ' K. AAEEOITOYAOX, X.K. KYPIAKHY.

Pathol, 32: 648-660.

Halbur PG, Paul PS, Meng XJ, Lum MA, Andrews JJ and Rathje JA.
(1996). Comparative pathogenicity of nine U.S. porcine
reproductive and respiratory syndrome virus (PRRSV) isolates
in a five-week-old cesare-an-derived, colostrum-deprived pig
model. J Vet Diagn Invest, 8: 11-20.

Halbur PG. (1998a). Porcine viral respiratory diseases. In:
Proceedings of the 15th Pig Veterinary Society Congress,
Birmingham, England, vol. 1: 1-9.

Halbur PG. (1998b). PRRSV interactions with Streptococcus suis
and Mycoplasma hyopneumoniae. In: Proceedings of the 6th
Annual Swine Disease Conference for Swine Practitioners,
Ames, USA, Towa State University, vol. 6: 9-14.

Halbur PG, Rothschild MF, Thacker BJ, Meng X-J, Paul PS, Bruna
JD. (1998). Differences in susceptibility of Duroc, Hampshire
and Meishan pigs to infection with a high virulence strain
(VR2385) of porcine reproductive and respiratory syndrome
virus (PRRSV). J Anim Breed Genet, 115: 181-189.

Halbur PG, Thanawongnuwech R, Brown G. (2000). Efficacy of
treatment and vaccination regimens for control of porcine
reproductive and respiratory syndrome virus and Streptococcus
suis coinfection of nursery pigs. J Clin Microbiol, 38: 1156-1160.

Hall MR, Williams PP, Rimler RB. (1987) A toxin from Pasteurella
multocida serogroup D enhances swine herpesvirus 1
replication/lethality in vitro and in vivo. Curr Micro, 15: 277-281.

Harms PA, Sorden SD. (2000). Porcine circovirus associated
pneumonia. In: MERIAL Proceedings of Post-weaning Multi-
systematic Wasting Syndrome Symposium, 16th International
Pig Veterinary Socicty Congress, Melbourne, Australia: 33-37.

Harms PA, Sorden SD, Halbur PG, Bolin SR, Lager KL, Morozov
I, Paul PS. (2001). Experimental reproduction of severe disease
in CD/CD pigs concurrently infected with type 2 porcine
circovirus and PRRSV. Vet Pathol, 38: 528-539.

Harms PA. (2002). Postweaning Multisystemic Wasting Syndrome
and Porcine Circovirus. In: Trends in Emerging Viral Infections
of Swine. Morilla A, Yoon K-J, Zimmerman JJ (Eds), 1st ed.,
Iowa State Press.

Hoefling DC. (1990). Mystery discase. In: Proceedings of Ninety-
fourth Annual Meeting of the United States Animal Health
Association, Denver, Colorado, USA:. 501-504.

Iglesias JG, Trujano M, Xu J. (1992) Inoculation of pigs with
Streptococcus suis type 2 alone or in combination with
pscudorabies virus. Am J Vet Res, 53: 364-367.

Indik S, Valicek L, Klein D, Klanova J. (2000). Variations in the
major envelope glycoprotein GPS of Chech strains of porcine
reproductive and respiratory syndrome virus. J Gen Virol, 81:
2497-2502.

Indik S, Schmoll F, Sipos W, Klein D. (2005). Genetic variability of
PRRS virus in Austria: consequences for molecular diagnostics
and viral quantification. Vet Microbiol, 107: 171-179.

Johnson W, Roofa M, Vaughna E, Christopher-Hennings J, Johnson
CR, Murtaugh MP. (2004). Pathogenic and humoral immune
responses to porcine reproductive and respiratory syndrome
virus (PRRSV) are related to viral load in acute infection. Vet
Immunol Immunopathol, 102: 233-247 —

Kapur Y, Elam MR, Pawlovich TM and Murtaugh MP. (1996).
Genetic variation in porcine reproductive and respiratory
syndrome virus isolates in midwestern United States. J] Gen
Virol, 77: 1271-1276.

Keffaber KK. (1989). Reproductive failure of unknown etiology. In:
American Association of Swine Practitioners, Newsletter, 1: 1-
10.

Keffaber K, Stevenson G, Van Alstine W, Kanitz C, Harris I, Gorcyca
D, Schlesinger K, Schultz R, Chladek D and Morrison R. (1992).
SIRS virus infection in nursery/grower pigs. American
Association of Swine Practitioners, Newsletter, 4: 38-39.

Kennedy S, Moffett D, McNeilly E, Meehan B, Ellis J, Krakowka S
and Allan GM. (2000). Reproduction of lesions of postweaning
multisystemic wasting syndrome by experimental infection of
conventional pigs with porcine circovirus type 2 alone or in
combination with porcine parvovirus. J Comp Pathol, 122: 9-24.

Kubo M, Kimura K, Kobayashi M. et al. (1995). Pathological studies
on natural and experimental porcine pneumonia caused by
porcine reproductive and respiratory syndrome (PRRS) virus.
Japan Agricultural Research Quarterly, 29: 201-205.

Kyriakis SC, Alexopoulos C, Paschaleri-Papadopoulou E, Tsinas
AC, Kritas SK and Giannakopoulos C. (1996). Porcine
Reproductive and Respiratory Syndrome (PRRS): present status
of the disease and the Greek experience. In: Abstract Book of the
Bilateral Veterinary Medical School Meeting: Belgrade-
Thessaloniki, Kopaonic: 65-68.

Kyriakis SC, Alexopoulos C and Saoulidis K. (1997). Update for
present status of porcine reproductive and respiratory syndrome
(PRRS) in Greece. In: Proceedings of the 2nd International
Meeting of Swine Medicine, Thessaloniki, 17 October 1997.
Aristotle University of Thessaloniki, Faculty of Veterinary
Medicine, Department of Clinical Studies, Clinic of Productive
Animal Medicine: 42-44.

Kyriakis SC, Kennedy S, Saoulidis K, Lekkas S, Miliotis ChC,
Balkamos GC, Papoutsis PA. (2000). First report of the presence
of post-weaning Multisystemic Wasting Syndrome and porcine
circovirus type 2 in Greece. In: Proceedings of the 16th
International Pig Veterinary Society Congress, Melbourne,
Australia: 633.

Lager KM, Mengeling WL, Wesley RD, Halbur PG, Sorden SD
(1998). Acute PRRS. In: Proceedings of 29th Annual Meeting of
American Association of Swine Practitioners, Des Moines, Iowa,
USA: 449-453.

Lager KM, Mengeling WL, Brockmeier SL. (1999). Evaluation of
protective immunity in gilts inoculated with the NADC-8 isolate
of porcine reproductive and respiratory syndrome virus
(PRRSV) and challenge-exposed with an antigenically distinct
PRRSV isolate. Am J Vet Res, 60: 1022-1027.

Laval A. (1999). Respiratory discases in swine. In: Proceedings of the
Annual Meeting of Roche Vet Club, The Management of
Respiratory Diseases in Swine Herds, Dinklage.

Lindhaus W and Lindhaus B. (1991). Tatselhafte Sweinekrankheit.
Praktische Tierarztl, 5: 423-425.

Loula T. (1991). Mystery pig disease. Agri-Practice, 12: 23-34.

Magar R, Larochelle R, Robinson Y and Dubuc C. (1993). Immuno-
histochemical detection of porcine reproductive and respiratory
syndrome virus using colloidal gold. Can J Vet Res, 57: 300-304.

Mardassi N, Mounir S and Dea S. (1995). Structural gene analysis of
a Quebec reference strain of porcine reproductive and
respiratory syndrome virus (PRRSV). In: Corona and Related
Viruses. Talbot PJ and Levy GA (Eds). New York: Plenum
Press: 277-281.

Meier W, Wheeler J, Husmann, Osorio F, Zuckermann FA. (1999).
Characteristics of the immune response of pigs to PRRS virus.
In: Proceedings of the 3rd International Symposium on Porcine
Reproductive and Respiratory Syndrome (PRRS): 71-74.

Meng XJ, Paul PS, Halbur PG. (1994). Molecular cloning and
nucleotide sequencing of the 30 terminal genomic RNA of
porcine reproductive and respiratory syndrome virus. J Gen
Virol, 75: 1795-1801.

MEPIOAIKO THX EAAHNIKHE KTHNIATPIKHZ ETAIPEIAX 2007, 58(2)
JOURNAL OF THE HELLENIC VETERINARY MEDICAL SOCIETY 2007, 58(2)



PAPATSIROS V.G., 'ALEXOPOULOS C., KYRIAKIS S.C.

169

Meng XJ, Paul PS, Halbur PG and Lum MA. (1995a). Phylogenetic
analyses of the putative M (ORF 6) and N (ORF 7) genes of
porcine reproductive and respiratory syndrome virus (PRRSV):
implication for the existence of two genotypes of PRRSV in the
U.S.A. and Europe. Arch Virol, 140: 745-755.

Meng XJ, Paul PS, Halbur PG and Morozov 1. (1995b). Sequence
comparison of open reading frames 2 to 5 of low and high
virulence United States isolates of porcine reproductive and
respiratory syndrome virus. J Gen Virol, 76: 3181-3188.

Meng XJ, Paul PS, Halbur PG, Lum MA. (1996). Characterization
of a high-virulence U.S. isolate of porcine reproductive and
respiratory syndrome virus in a continuous cell line, ATCC
CRL11171.J Vet Diagn Invest, 8: 374-381.

Meng XJ. (2000). Heterogeneity of porcine reproductive and
respiratory syndrome virus: implications for current vaccine
efficacy and future vaccine development. Vet Microbiol, 74:
309-329.

Mengeling WL, Lager KM and Vorwald AC. (1994). Temporal
characterization of transplacental infection of porcine fetuses
with PRRS virus. Am J Vet Res, 55: 1391-1398.

Mengeling WL, Lager KM, Vorwald AC and Brockmeier SL. (1996).
Comparison among strains of porcine reproductive and
respiratory syndrome virus for their ability to cause reproductive
failure. Am J Vet Res, 57: 834-839.

Mengeling WL, Lager KM, Vorwald AC, Wesley RD and Clouser
DF. (1997). An update of research at the National Animal
Disease Centre on current strains of porcine reproductive and
respiratory syndrome (PRRS) virus. In: Proceedings of 24th
Allen D. Leman Swine Conference, vol. 24: 138-145.

Mengeling WL, Lager KM, Vorwald AC. (1998). Clinical con-
sequences of exposing pregnant gilts to strains of porcine repro-
ductive and respiratory syndrome (PRRS) virus isolated from
field cases of «atypical» PRRS. Am J Vet Res, 59: 1540-1544.

Mengeling WL, Lager KM, Vorwald AC. (1999). Safety and etficacy
of vaccination of pregnant gilts against porcine reproductive
and respiratory syndrome. Am J Vet Res, 60: 796-801.

Meredith MJ. (1995). Porcine reproductive and respiratory syndrome
(PRRS). In: Pig Disease Information Centre, Department of
Clinical Veterinary Medicine, University of Cambridge, 1st
European Edition, August 1995, Boehringer Ingelheim: 5-10.

Meulenberg JJM, Hulst MM, de Meijer EJ, Moonen PL, den Besten
A, de Kluyver EP, Wensvoort G, Moormann RIM. (1993).
Lelystad virus, the causative agent of porcine epidemic abortion
and respiratory syndrome (PEARS), is related to LDV and
EAV. Virology, 192: 62-72.

Meulenberg JJ, Hulst MM, de Meijer EJ, Moonen PL, den Besten
A, de Kluyver EP, Wensvoort G, Moormann RJ. (1994).
Lelystad virus belongs to a new virus family, comprising lactate
dehydrogenase-elevating virus, equine arteritis virus and simian
hemorrhagic fever virus. Arch Virol Suppl, 9: 441-448.

Molitor TW, Xiao J and Choi CS. (1996). PRRS virus infection of
macrophages: Regulation by maturation and activation state.
In: Proceedings of the 27th Annual Meeting of American
Association Swine Practitioners Nashville, Tennessee, USA:
563-569.

Molitor TW, Bautista EM and Choi CS. (1997). Immunity to
PRRSV: double-edged sword. Vet Microbiol, 55: 265-276.
Moore C. (1990). Clinical presentation of mystery swine discase in
the growing pig. In: Proceedings of Mystery Swine Dis Comm

Meet Livest Conserv Inst, Denver, Colo: 41-49.

Morrison RB, Collins JE, Harris L; Chladek DW, Gorcyca DE, Joo

HS, Christianson W, Benticld DA, Marsh WE, Goyal S and

Annelli JF. (1992). Seroepidemiologic investigation of porcine
epidemic abortion and respiratory syndrome (PEARS, PRRS,
SIRS). In: Proceedings of the 12th International Pig Veterinary
Society Congress, The Hague, The Netherlands, 12:114.

Mortensen S, Madsen K. (1992). The occurrence of PRRS in
Denmark. American Association of Swine Practitioners,
Newsletter, 4: 48.

Muirhead MR. (1992). Mystery discase, blue car-Control program
cuts losses dramatically. International Pigletter, 12: 9-11.

Murtaugh MP, Elam MR and Kakach LT. (1995). Comparison of the
structural protein coding sequences of the VR-2332 and Lelystad
virus strains of the PRRS virus. Arch Virol, 140: 1451-1460.

Murtaugh PM, Xiao Z and Zuckermann F. (2002). Immunological
Responses of Swine to Porcine Reproductive and Respiratory
Syndrome Virus Infection. Viral Immunology, 15 (4): 533-547.

Nelsen CJ, Murtaugh MP, Faaberg KS. (1999). Porcine reproductive
and respiratory syndrome virus comparison: divergent evolution
on two continents. J Virol, 73: 270-280.

Nelson EA, Christopher-Jennings J, Drew T, Wensvoort G, Collins
JE Benfield DA. (1993). Difterentiation of US and European
isolates of porcine reproductive and respiratory syndrome virus
by monoclonal antibodies. J Clin Microbiol 31: 3184-3189.

Neumann EJ, Kliebenstein JB, Johnson CD, Mabry JW, Bush E,
Seitzinger AH, Green A, Zimmerman JJ. (2005). Assessment of
the economic impact of porcine reproductive and respiratory
syndrome on swine production in the United States. J Am Vet
Med Assoc, 227:385-392.

Ohlinger V, Weiland F, Weiland E, Mettenleiter T, Haas B, Visser
N, Ahl R. (1992). Some aspects of the virus causing PRRS in
Germany. American Association of Swine Practitionners,
Newsletter, 4: 16.

Oleksiewicz MB, Botner A, Madsen KG, Storgaard T. (1998).
Sensitive detection and typing of porcine reproductive and
respiratory syndrome virus by RT-PCR amplification of whole
viral genes. Vet Microbiol, 64: 7-22.

Oleksiewicz MB, Botner A, Toft P, Grubbe T, Nielsen J, Kamstrup
S, Storgaard T. (2000). Emergence of porcine reproductive and
respiratory syndrome virus deletion mutants: correlation with the
porcine antibody response to a hypervariable site in the ORF 3
structural glycoprotein. Virology, 267: 135-140.

Osorio FA, Zuckermann F, Wills R, Meier W, Christian S, Galeota
J, Doster A. (1998). PRRSV: comparison of commercial vaccines
in their ability to induce protection against current PRRSV
strains of high virulence. In: Proceedings of the Allen D. Leman
Swine Conference - 1998, vol. 25: 176-182.

Papatsiros VG. (2006). Porcine Respiratory and Reproductive
Syndrome (PRRS). A field study on the effect of long-term use
of an inactivated vaccine on the health status of boars, sows and
piglets. Doctoral Thesis. Faculty of Veterinary Medicine,
Aristotle University of Thessaloniki, Thessaloniki.

Papatsiros VG, Alexopoulos C, Kritas SK, Koptopoulos G,
Nauwynck HJ, Pensacrt MB and Kyriakis SC. (2006a). Long-
term administration of a commercial porcine reproductive and
respiratory syndrome virus (PRRSV)-inactivated vaccine in
PRRSV-endemically infected sows. J Vet Med B, Infectious
Diseases and Veterinary Public Health, 53: 266-272

Papatsiros V, Alexopoulos C, Kritas SK, Longo S, Joisel F, Kyriakis
SC. (2006b). The effect of long-term vaccination of sows with a
PRRSYV inactivated vaccine on their health status and
performance. In: Proceedings of 19th International Pig
Veterinary Society, Copenhagen, Denmark, vol. 2: 47.

Papatsiros V, Alexopoulos C, Kritas SK, Longo S, Joisel F, Kyriakis

ITEPIOAIKO THE EAAHNIKHE KTHNIATPIKHE ETAIPEIAX 2007, 58(2)
JOURNAL OF THE HELLENIC VETERINARY MEDICAL SOCIETY 2007, 58(2)



170

B.I. TIATTATEIPOE, ' K. AAEEOITOYAOX, X.K. KYPIAKHY.

SC. (2006¢). The etfect of long-term vaccination of sows with a
PRRSYV inactivated vaccine on their litter characteristics. In:
Proceedings of 19th International Pig Veterinary Society,
Copenhagen, Denmark, vol. 2: 48.

Papatsiros V, Alexopoulos C, Kritas SK, Kyriakis SC. (2006c). Effect
of the number of booster vaccinations of an inactivated PRRSV
vaccine on sow health status. In: Proceedings of 19th
International Pig Veterinary Society, Copenhagen, Denmark,
vol. 2: 49.

Papatsiros V, Alexopoulos C, Kritas SK, Koptopoulos GS, Nauwynck
H, Pensaert M, Kyriakis SC. (2006¢). Serological profile at farm
level after long-term vaccination of the breeding stock with a
PRRSV inactivated vaccine. In: Proceedings of 19th
International Pig Veterinary Society, Copenhagen, Denmark,
vol. 2: 50.

Park BK, Yoon IJ, Joo HS. (1996). Pathogenesis of plaque variants
of porcine reproductive and respiratory syndrome virus in
pregnant sows. Am J Vet Res, 57: 320-323.

Pesch S, Meyer C, Ohlinger VF. (2005). New insights into the genetic
diversity of European porcine reproductive and respiratory
syndrome virus (PRRSV). Vet Microbiol, 107: 31-48.

Pesente P, Rebonato V, Sandri G, Giovanardi D, Lu Ruffoni LS,
Torriani S. (2006). Phylogenetic analysis of ORF5 and ORF7
sequences of porcine reproductive and respiratory syndrome
virus (PRRSV) from PRRS-positive Italian farms: A showcase
for PRRSV epidemiology and its consequences on farm
management. Vet Microbiol, 114: 214-224.

Pijoan C, Solano G, Segales J. (1994). PRRS virus and secondary
disease. In: Proceedings of the 1994 Allen D. Leman Swine
Conference, Minnesota, USA: 225-226.

Pol JM, van-Dijk JE, Wensvoort G and Terpstra C. (1991). Patho-
logical, ultrastructural and immunohistochemical changes caused
by Lelystad virus in experimentally induced infections of mystery
swine disease (synonym: porcine epidemic abortion and
respiratory syndrome (PEARS). Vet Q, 13: 137-143.

Pol J, van Leengoed I, Stockhofe N, and Wensvoort G. (1995). Dual
infections of PRRS/influenza and PRRS/APP in the respiratory
tract. In: Proceedings of the 2nd International Symposium
Porcine Reproductive and Respiratory Syndrome, Copenhagen,
Denmark: 22.

Pol J, Leengoed L, Stockhofe Kok G, Wensvoort G. (1997). Dual
infections of PRRSV/infuenza or PRRSV/Actinobacillus
pleuropneumoniae in the respiratory tract. Vet Microbiol, 55:
259-264.

Polson DD, Marsh WE, Dial GD. (1990a). Financial evaluation and
decision making in the swine breeding herd. Vet Clin N Am
Food A, 8: 725-747.

Raymarkers JML. (1991). The experience of veterinary practice in
Someren (Netherlands) with PEARS. European Comm Seminar
on PRRS. 11/4-5, 1991. Brussels: 15.

Ropp SL,Wees CE, Fang Y, Nelson EA, Rossow KD, Bien, M,
Arndt B, Preszler S, Steen P, Christopher-Hennings J, Collins JE,
Benfield DA, Faaberg KS. (2004). Characterization of emerging
European-like porcine reproductive and respiratory syndrome
virus isolates in the United States. J Virol, 78: 3684-3703.

Rossow KD, Collins JE, Goyal SM, Nelson EA, Christopher-
Hennings J and Benfield DA. (1995). Pathogenesis of porcine
reproductive and respiratory syndrome virus infection in
gnotobiotic pigs. Vet Pathol, 32: 361-373.

Rossow KD, Benfield DA, Goyal SM, Nelson EA, Christopher-
Hennings J and Collins JE. (1996). Chronological immuno-
histochemical detection and localization of porcine reproductive
and respiratory syndrome virus infection in gnotobiotic pigs. Vet

Pathol, 33: 551-556.

Saito A, Kanno T, Murakami Y, Muramatsu M and Yamaguchi S.
(1996). Characteristics of major structural protein coding gene
and leader-body sequence in subgenomic mRNA of porcine
reproductive and respiratory syndrome virus isolated in Japan.
J Vet Med Sci, 58: 377-380.

Saoulidis K, Kyriakis SC, Kennedy S, Lekkas S, Miliotis ChC, Allan
G, Balkamos GC, Papoutsis PA. (2002). First report of post-
weaning multisystemic wasting syndrome and porcine dermatitis
and nephropathy syndrome in pigs in Greece. J Vet Med B, 49:
202-205.

Scheidt AB, Cline TR, Clark IK. (1995). The etfects ot all in-all out
growing-finishing on health of pigs. J Swine Health Prod, 3 (5):
202-206.

Segales J, Piella J, Marco E, Mateu De Antonio EM, Espuna E and
Domingo M. (1998). Porcine dermatitis and nephropathy
syndrome in Spain. Vet Rec, 142: 483-486.

Segales J, Domingo M, Solano GI, Pijoan C. (1999). Porcine
reproductive and respiratory virus and Haemophilus parasuis
antigen distribution in dually infected pigs. Vet Microbiol, 64:
287-297.

Snijder EJ, van Tol H, Pedersen KW, Raamsman MJB, de Vries
AAF. (1999). Identification of a novel structural protein of
arteriviruses. J Virol, 73: 6335-6345.

Solano G, Segales J and Pijoan C. (1995). Interaction between
porcine reproductive and respiratory syndrome virus (PRRSV)
and Haemophilus parasuis. In: Proceedings of the 2nd
International Symposium on Porcine Reproductive and
Respiratory Syndrome, Copenhagen, Denmark: 21.

Sorden S. (2000). Diagnostic Notes: Update on porcine circovirus
and postweaning multisystemic wasting syndrome. J Swine
Health Prod, 8(3):133-136.

Stadejek T, Stankevicius A, Storgaard T, Oleksiewicz MB, Belak S,
Drew TW, Pejsak Z. (2002). Identification of radically different
variants of porcine reproductive and respiratory syndrome virus
in Eastern Europe: towards a common ancestor for European
and American viruses. J Gen Virol 83: 1861-1873.

Stevenson GW, Van Alstine WG, Kanitz CL and Keffaber KK.
(1993). Endemic porcine reproductive and respiratory syndrome
virus infection of nursery pigs in two swine herds without current
reproductive failure. J Vet Diagn Invest, 5: 432-434.

Stevenson GW. (1998). Bacterial pneumonia in swine. In:
Proceedings of the 15th International Pig Veterinary Society
Congress, Birmingham, England, vol. 1: 11-20.

Suarez P, Zardoya R, Martin MJ, Prieto C, Dopazo J, Solana A and
Castro JM. (1996). Phylogenetic relationships of European
strains of porcine reproductive and respiratory syndrome virus
(PRRSV) inferred from DNA sequences of putative ORF-5 and
ORF-7 genes. Virus Res, 42: 159-165.

Sur J-H, Cooper VI, Galeota JA, Hesse RA, Doster AR and Osorio
FA. (1996). In vivo detection of porcine reproductive and
respiratory syndrome virus RNA by in situ hybridization at
different times postinfection. J Clin Microbiol, 34: 2280-2286.

Sur JH, Doster AR, Christian JS, Galeota JA, Wills RW,
Zimmerman JJ, Osorio FA. (1997). Porcine reproductive and
respiratory syndrome virus replicates in testicular germ cells,
alters spermatogenesis and induces germ cell death by apoptosis.
J Virol, 71: 9170-9179.

Terpstra C, Wensvoort G and Pol JM. (1991). Experimental
reproduction of porcine epidemic abortion and respiratory
syndrome (mystery swine discase) by infection with Lelystad
virus: Koch’s postulates tulfilled. Vet Q, 13: 131-136.

MEPIOAIKO THX EAAHNIKHE KTHNIATPIKHZ ETAIPEIAX 2007, 58(2)
JOURNAL OF THE HELLENIC VETERINARY MEDICAL SOCIETY 2007, 58(2)



PAPATSIROS V.G., 'ALEXOPOULOS C., KYRIAKIS S.C.

171

Thacker E, Halbur P, Thucker B. (1998). Mycoplasma and PRRSV
interactions-their possible roles in PRDC. In: Proceedings of
29th Annual Meeting of American Association of Swine
Practitionners, Des Moines, Towa: 351-354.

Thacker E, Halbur P, Ross RF. (1999). Mycoplasma hyopneumoniae
potentiation of porcine reproductive and respiratory syndrome
virus-induced pneumonia. J Clin Microbiol, 37: 620-627.

Thacker E. (1999) M. hyopneumoniae infections increase severity.
Pig Progress, Respiratory Discases (special edition): 8-10.

Thacker EL, Thacker BJ, Young TF, Halbur PG. (2000). Effect of
vaccination on the potentiation of porcine reproductive and
respiratory syndrome virus (PRRSV)-induced pneumonia by
Mycoplasma hyopneumoniae. Vaccine, 18: 1244-1252.

Thanawongnuwech R, Thacker EL, Halbur PG. 1997. Effect of
porcine reproductive and respiratory syndrome virus (PRRSV)
(isolate VR-2385) infection on bactericidal activity of porcine
pulmonary intravascular macrophages (PIMs): In vitro
comparisons with pulmonary alveolar macrophages (PAMs).
Vet Immunol Immunopathol, 59: 323-335.

Thanawongnuwech R, Halbur PG, Ackermann MR, Thacker EL,
Royer RL. (1998a). Effects of low (modified-live virus vaccine)
and high (VR-2385)-virulence strains of porcine reproductive
and respiratory syndrome virus (PRRSV) on pulmonary
clearance of copper particles in pigs. Vet Pathol, 35: 398-406.

Thanawongnuwech R, Thacker EL, Halbur PG. (1998b). Influence
of pig age on virus titer and bactericidal activity of porcine
reproductive and respiratory syndrome virus (PRRSV)-infected
porcine intravascular macrophages (PIMs). Vet Microbiol, 63:
177-187.

Thanawongnuwech R, Brown GB, Halbur PG. (2000). Pathogenesis
of porcine reproductive and respiratory syndrome virus-induced
increase in susceptibility in Streptococcus suis infection. Vet
Pathol, 37: 143-152. T

Thanawongnuwech R, Amonsin A, Tatsanakit A, Damrong-
watanapokin S. (2004). Genetics and geographical variation of
porcine reproductive and respiratory syndrome virus (PRRSV)
in Thailand. Vet Microbiol, 101: 9-21.

The European Agency for the evaluation of Medicinal Products,
Veterinary Medicines Evaluation Unit, EMEA CVMP 595,
1998: VICH Topic GL9 (GCP) Step 4 Guideline on Good
Clinical Practices, London UK: 1-28.

Thibault S, Drolet R, Germain MC, D’ Allaire S, Larochelle R and
Magar R. (1998). Cutancous and systemic necrotizing vasculitis
in swine. Vet Pathol, 35: 108-116.

Tzika E. (2002). Causes of death in weaning pigs on industrial pig
farms in Greece. Doctoral Thesis. Faculty of Veterinary
Medicine, Aristotle University of Thessaloniki, Thessaloniki.

Tzika ED, Kyriakis SC, Sarris K, Saoulidis K, Alexopoulos C, Batzios
Ch. (2002). Causes of the postweaning mortality in industrial
Greek swine units. In: Proceedings of the 17th International Pig
Veterinary Society Congress, Ames, Iowa, USA, vol. 2: 284.

Van Alstine WG. (1991). Mystery swine disease in the United States.
European Comm Seminar on PRRS. 11/29-30, 1991. Brussels:
13.

Van Alstine W. (1992). Isolation of SIRS virus from nursery pigs of
two herds without current reproductive failure. Proc Annu Meet
Livest Conserv Inst, 1: 253-259.

Van Alstine WG, Stevenson GW and Kanitz CL. (1996). Porcine
reproductive and respiratory syndrome virus does not exacerbate
Mycoplasma hyopneumoniae infection in young pigs. Vet
Microbiol, 49: 297-303. -

Van Reeth K, Koyen A, Pensaert M. (1994). Clinical effects ot dual
infections with porcine epidemic abortion and respiratory
syndrome virus, porcine respiratory coronavirus and swine
infuenza virus. In: Proceedings of the 13th International Pig
Veterinary Congress, Bangkok, Thailand: 51.

Van Reeth K, Nauwynck H, Pensaert M. (1996). Dual infections of
feeder pigs with porcine reproductive and respiratory syndrome
virus followed by porcine respiratory coronavirus or swine
infuenza virus: a clinical study and virological study. Vet
Microbiol, 48: 325-335. T

Van Recth K, Labarque G, Nauwynck H, Pensaert M. (1999).
Ditferential production of proinflammatory cytokines in the pig
lung during different respiratory virus infections: correlations
with pathogenicity. Res Vet Sci, 67: 47-52.

Vincent AL, Thacker BJ, Halbur PG, Rothschild MF, Thacker EL.
(2005). In vitro susceptibility of macrophages to porcine
reproductive and respiratory syndrome virus varies between
genetically diverse lines of pigs. Viral Immunology, 18: 506-12

Voicu IL, Silim A, Morin M and Elazhary MASY (1994). Interaction
of porcine reproductive and respiratory syndrome virus with
swine monocytes. Vet Rec, 134:422-423.

Wensvoort G, Terpstra C, Pol JM, Ter Laak EA, Bloemraad M, De
Kluyver EP, Kragten C, Van Buiten L, Den Besten A and
Wagenaar F. (1991). Mystery swine disease in The Netherlands:
the isolation of Lelystad virus. Vet Q, 13: 121-130.

Wensvoort G, De Kluyver EP, Luijtze EA, Den Besten A, Harris L,
Collins JE, Christianson WT and Chaldek D. (1992). Antigenic
comparison of Lelystad virus and swine infertility and respiratory
syndrome (SIRS) virus. J Vet Diagn Invest, 4: 134-138.

Wensvoort G. (1993). Lelystad virus and the porcine epidemic
abortion and respiratory syndrome. Vet Res, 24: 117-124.

White MEC. (1992). The clinical signs and symptoms of blue-cared
pig discase (PRRS). Pig Vet J, 28: 62-68.

Wills RW, Gray JT, Fedorka-Cray PJ. (2000). Synergism between
porcine reproductive and respiratory syndrome virus (PRRSV)
and Salmonella choleraesuis in swine. Vet Microbiol, 71: 177-
192.

Wootton S, Yoo D, Rogan D. (2000). Full-length sequence of a
Canadian porcine reproductive and respiratory syndrome virus
(PRRSV) isolate. Arch Virol, 145: 2297-2323.

Wu WH, Fang Y, Farwell R, Steffen-Bien M, Rowland RR,
Christopher-Hennings J, Nelson EA. (2001). A 10-kDa structural
protein of porcine reproductive and respiratory syndrome virus
encoded by ORF2b. Virology, 287: 183-191.

Xilouri Frangiadaki E. (1993). First serological diagnosis of the
Porcine Reproductive and Respiratory Syndrome in Greece.
Journal of Hellenic Veterinary Association, 44 (1): 59-60.

Zeman D, Neiger R, Yaeger M, Nelson E, Benfield D, Leslie-Steen
P, Thomson J, Miskimins D, Daly R and Minchart M. (1993).
Laboratory investigation of PRRS virus infection in three swine
herds. J Vet Diagn Invest, 5: 522-528.

Zimmerman JJ, Johnson RA. (1991). A survey for «mystery swine
disease» herds. 72nd Con Res Work Ani Dis. 11/11-12, Chicago:
306.

Zimmerman JJ, Yoon K-J, Wills RW, Swenson SL. (1997). General
overview of PRRS virus: A perspective from the United States.
Vet Microbiol, 55: 187-196.

ITEPIOAIKO THE EAAHNIKHE KTHNIATPIKHE ETAIPEIAX 2007, 58(2)
JOURNAL OF THE HELLENIC VETERINARY MEDICAL SOCIETY 2007, 58(2)


http://www.tcpdf.org

