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Emdnpioloyikn d1epeGvnon g
YPIIIING TV MINV@V OF HEPIOYEG
g Béperag EXAdbag.

I. ITanavikoddou', M. Koupnaui-Aptonoiod’

IMEPIAHWH. Xwmv epyaocia avti napouvcidlovial ta anotedé-
OjaTa TG EMUIPNONG Yia TV IIApousia 10V YpiIng ot ouctnpa-
ukég extpogég opvilwv kat vbopvibwv, kabag ka1 ot opropéva &-
ypla mnvd oe nepioyég tng B. EAAdSag, katd t Sretia 1999-2000.
I'ia to oxond autd éyive npoondfela anopévaong 1V ypimng pe e
vopOadpiops mabodoyikol vhikoy oe epfpuopdpa auyd 6pvifag.
To naBoloyiké vhixéd (kémpava) npoepydtav and 6pvibeg ndixiag
35-60 eBbopdSwv nou napovoialav ouprredpara Yo tng era-
@pag popiig g ypinmng wv mnvav (avanveuoukd CUpmopa-
1a, pefwon e wonapaywync). IIpoondfeia anopévaong 1dv ypin-
nng éyrve enfong kai ané 34 dypia mmnvd (onoupyiua, omivor, yAd-
po1), ou npookopiolnkav vekpd oto epyacuipio tou Ivoutodtou
Kwuviatpikaév Epeuvrv @eooadovikng pe okond mv avalfitnon
wv ardev Oavdtou. Tautéypova, eferdonkav pe tn péhodo tng
avooodidyuong ot dyap 720 opoi, mou npoépyoviav and 30 opdvn
opviBwv ka1 6 oprivn vdopviBwv. Katd tnv ib1a xpovikad nepiodo,
ota mAaiola U mpoypdppatog eAEYXou yia thy mpéAnypn g £10a-
Yoyiiq 10V ypinmng twv mnvav, e§etdotnkav opoloyikd pe v i-
S1a Soxipi Cevyn opdv and 2580 veosootg nou eiyav eroayDei a-
16 v Itala, émou kaxd 1o i610 xpovixé Sidotnpa n véoog Arav oe
e§EMEn. Ye kapia and ug npoavagpepOeioeg efetdosig, opodoyikég
i anopéveong 109, Se onpeidOnkav Oeukd anotedéopara.

Aé&eig eupempiaong: ['pinnn wwv mnvaoy, embnpiodoyia

EIZAI'QI'H

H yoimm eivon wohd petadotrr] toyeviig Aowuadng vo-
00¢ TV owmdoLttmy Ttnvav. EpgaviCetor omopadind naw
exndnhavertar elte wg oEela yevirevpévn véoog pe ot v-
YNAS Too00Td Bvnoudmrag (100%), yvwoti wg "yolman
TOV TMVAV 0peLSuevn og tohd taBoydvoug Lots” (Highly
Pathogenic Avian Influenza, HPAI), e{te wg avomvevott-
%1} AolumEn wov ouvodeveton ouviiOme amd peiwon g m-
omaQaywyNg ®ow ovoudtetan "y TV TTVAV OQELLS-

Epeovntikn

OrigimaliPaper

Epidemiological investigation of
avian influenza in regions of
Northern Greece.

Papanikolaou J', Koumbati-Artopiou M’

ABSTRACT. The results of an avian influenza viruses surveillance
program in chicken and turkey industrial flocks, as well as in some
wild birds from regions of N. Greece during 1999-2000 are
presented in this paper. For this purpose, avian influenza virus
isolation was attempted by inoculation of samples from chickens
and wild birds into embryonated chicken eggs. The samples
originated from 35-60 week-old layers and breeders with mild
respiratory signs and drop in egg production. 34 wild birds
(sparrows, chaffinchs, gulls), that were brought dead to the
laboratory of Veterinary Research Institute of Thessaloniki, were
also examined in order to investigate the cause of their death. At the
same time, 720 serum samples from 30 chicken and 6 turkey flocks
were examined by Agar Gel Inmunodiffusion (AGID) test. During
the same period and in the framework of a surveillance program for
avian influenza viruses in Greece, 2580 paired serum samples from
chicks were tested by AGID test. Chicks were imported from Italy,
where a Highly Pathogenic Avian Influenza was in progress during
1999-2000. All virus isolation attempts and serological tests were
negative.

Key words: Avian influenza, epidemiology.

INTRODUCTION

Avian influenza is a highly contagious viral disease
affecting domestic poultry. It sporadically appears either as
an acute generalized disease with very high mortality known
as "Highly Pathogenic Avian Influenza" (HPAI) or as a mild
respiratory infection with a drop in egg production, named
"Low Pathogenic Avian Influenza" (LPAI)'. HPAI has a
particular significance for the poultry industry due to
enormous economic losses. For this reason it is classified in
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uevn og ehaged taboyovoug Lis" (Low Pathogenic Avian
Influenza, LPAI)". H oEeia now Bovatnpsoog poogn g
vOoOoU €xeL LOLALTEQT ONUACTOL YLOL TN CUOTNUATLRY TTTYVO-
TOOPIOL TMWV EXTOEPSUE VMV TTNVHV, ILOTL GTOV EUPAVLOTEL
mponahel TeQdoTieg oLrovourég ammhretec. Iia 1o Aoyo
QTG 1) VOOOS CLUTY] OVIXEL OTC, VOOTULOLTOL TOU ROTOAGYOU A
Tov dteBvoig yoagpeiov emmlmondv. H yoimmm tawv wvay
mpémel va Bewpeltal LmwoavBpwmovioog, »abBdoov oto
Xovyx-Kovyxr 1o 1997 uetadsdnure amd polvouéveg Govi-
Bec ot 18 avBpumove, s Toug 0mTolovg oL 6 RATEANEQY’.

To maBoydvo aito g véoou eivar Lég mov Tagvouei-
o’ 010 Yévog Influenzavirus A g owoyéverag Orthomyxo-
viridae »on €L TeA0TLO 0ELOUS VToTUITwY. OL VITGTUTTOL,
70V YaxTEoVTaL amtd owrihov Babuoy aboydvo dpd-
o1, AVAPEQOVTAL MG LOT TS YOITTITNG TV TTNVAV. ATt ow-
ToUg dAhot eivon pn TaBoydvor, evad N taboydvog dpdor Twv
TAOOYSVWV LV, GTTwg TRoavapEEOnre, olridier. O Lol
QUTOL, AVALOYOL UE TN LOQEPY] TNS VEOOU TTOV TTQOXRAAOTVY OTLS
Spvibeg, darpivovian oTovg TOAS %o Toug elagped abo-
vévoug'. Méyou orjueoa, §yeL amouovmbel TepLoQuouévog o-
oLBUSE TOAD TABOYGVMV LAV, OL 0TTOTOL AVI{ROVY OE VITGTU-
TOVG pe Tmovg auproovyrodhtivig Hs xaw Hy. AvtiBeta, o
ehaped TaBoySvol Lol avijrouy og TOAAOUE zou SLopoQeTL-
1ovg vtdtumovg (7t.). Hy, He, Hy, %.6..), odum rew otovg Hs
xnow Hy. At awtoig wiaiteon onpaocia mapovotdlovy po-
vo gxeivol twv vrdtumtmv Hy naw Hy, d16tL netd myv eioodd
TOUG O€ CUOTNUOTIXES EXTOOPES OLXAOLTMV TTTNVAV EIVOLL TTL-
Bavé vo vrooTtouv netahhaEe g vou vo petaffAnovy og mmo-
M taBoyévoug, 6miwg oto €xel mapomnenBel vatd ) dudo-
rewa e elwotiag Tov 1999-2000 oty Itahic:’.

H gudnuoroyio mg véoov ouvOgetol dueoa (e ToL v-
d6PLa TTEnvd, oL 070l ATTOTEAOTY TOUS UOLKOUS EEVIOTEC
AL TNV Ao Oy TV LV g YOImng ot @uom. Awdgoga
eidn (92) dyormv vdESPLOY TTNVAY ®ow LOL{TEQ EXEIVL
OV AVIiROVV OTNY TAEN TwV YNVORoQpwv (Anseriformes),
%raBag nou Sudpoea BAAaCTOTOTALN, KVEIME ™S TAENS TwV
xapadotdpooewv (Charadriiformes), oamote A oUv TOVE RU-
LoUg EeVioTEg %ot PLhoEevouv TeQdoTo aplBud vitdTy-
aov’. Ta amoteléopata emdNUOAOYLREV EQEVVEHY dE(-
VOV GTL TEWTAEYIXAS EEVIOTHE TV LIV TG YOITTng elvon
OL TTATLES, AYQLES 1] EXTREPSUEVES. O QOAOC TV ROMAWTTL-
OTURAV TTTNVAV QOVETOL OTL ElvaL TEQLOQLOUEVOG, 0lOU LOT
yolmzng wov avirouvy ®upimg oe vrdtvrovg Hy now Hy €-
YOUV artopovmBet tuyaio, ouviiwg amd dudgoa £(0m TTTn-
VOV ™S TAENS Twv ateovBidpoegwy (Passeriformes) no
onavidtepa amd &idn g TAENg TV YrrtarSuoQpmyv
(Psittaciformes)*.

H yolirmmn tomv Ttnvdy meuydgnxe yuo Tt (pod To
1878 asté tov Peroncito omv Itakio. H véoog mov wahau-
It fray Yvwotj ue 1o Gvopua "Tavding tov ogviBmv"
elye mayrndoua eEdmhmwon. Ta tehevtaia 50 yedvia o~
yroouimg €xovv onueiwbet amogadind 19 emlwotieg yoirn-
7INS OPELMSUEVNS O TTOAD TtalfoyGvoug Lotg. ATS auTég, -
daitepa vaTaoTEOMURN Mita 1) emlwotio Tov epgpaviotn-
%e otg HITA 1o 1983 %ou toordheGe OROVOULKRES QTIAEL-
€¢ TOMMV graToppvoimv dohaplwv. Xt didoxrela e te-
Aevtaiog deraeTlOg, RATAOTQOPKES EMIWOTIES TOQOTY-

the list A of the International Office of Epizootics. Avian
influenza should be considered as a zoonosis, since in
Hong-Kong, during 1997, it was transmitted to 18 humans, 6
of which died.

The causal agent of avian influenza is a virus classified3
in the genus Influenzavirus A of the Orthomyxoviridae family
and has numerous subtypes. These subtypes are characte-
rized by different pathogenicity, since there are apathogenic
avian influenza viruses, as well as pathogenic ranging in
pathogenicity, as already mentioned*. Highly pathogenic
viruses isolated up to now in a limited number belong to Hs
and H; subtypes. Other viruses, that cause a much milder
disease, are distributed in different subtypes (e.g. Hy, H;,
H, etc.), even in Hs and H;. Only Hs and H; are particularly
important, as they may be mutated and become highly
pathogenic after being introduced to poultry, just as it
happened during the last outbreak of HPAI in Italy’.

The epidemiology of avian influenza is directly related
to waterfowl, which is the natural host and source of
influenza virus infection. Several species (92) of wild water-
fowl especially those belonging to the order Anseriformes,
as well as seabirds of the order Charadriiformes, are usually
the main hosts and carry huge number of avian influenza
viruses’. However, evidence from epidemiological investi-
gations indicates that the primary hosts for these viruses are
wild or domestic ducks. The role of caged birds seems to be
limited, since H; and H, viruses have been occasionally
isolated from birds belonging to the order Passeriformes and
rarely from psittacinae species (Psittaciformes)*.

Avian influenza was reported for the first time by
Peroncito in 1878 in Italy. This disease, former known as
"fowl plague", had worldwide distribution. During the last 50
years, 19 epizootics of HPAI have been reported. From
these, the most devastating one appeared in the USA in
1983. During the last decade, devastating epizootics
appeared in Australia, Pakistan, Mexico and Italy. Parti-
cularly in Italy, after 1997, two outbreaks of HPAI were
recorded. The first, during 1997-1998, was restricted in a
limited area, while the second, during 1999-2000, affected
chicken and turkey commercial flocks, in a densely popu-
lated area of N. Italy, with losses reaching 20 million birds’.
In Greece neither HPAI nor LPAI outbreaks have been
reported up to date. Avian influenza viruses were not
detected during a study which targeted to investigate the
implication of these viruses in respiratory infections of
broiller chickens®.

The purpose of the present study was to investigate the
presence of avian influenza viruses in poultry industrial
flocks, as well as if they might be the causal agent of
mortality for wild birds in several regions of N. Greece.
Moreover, to check the possibility of introduction of avian
influenza viruses with chicks imported from Italy, where an
outbreak of HPAI was in progress during the same period
of time.
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ofnxrav oty Avotpahia, to Haxiotdy, to MeEwd, Smmg
»aw oty Itohio. Idwaitepa oty Ttahia, petd to 1997, ma-
patnEOnrav dvo emlwoties yolmmmg opelthduevng o€ mo-
M maBoySvoug Lote. H oy mov epgavicdnxe 1o 1997-98
NTALV TEQLOQLOUE VNS EXTAONS, EVA 1) DEVTEQN ONUELHON®E
™mv mteELedo 1999-2000 oe ounvy opvibmyv %at tvdoeviBwv
om B. Itahia pe amdheres 20 mepimov exatoupvotoy mm-
vav’. Zmv EAMGda raplo poogr e véoov dev €xeL ava-
pepBel Tig Tehevtaleg denaeties. Ze €QEVVa TOV TEAYUA-
TomoOnxe o€ GEVIOES ROEOTAQAYWYIRMV CUNVAV ROL O
PoEOTOE T dLEQEVVHON TV TAHOYGVMV TOQAYSVIMY TOU
TEORAAOUV AVOTTVEVOTIRES hMOLUDEELS, Lol yolTtmng de dia-
oTdOnrav’,

Zromée TS eQYaoiag oTig Nrav va diepevvn el n ma-
ovoioL LV YOITING O€ eXTEOMES 0QVIBWV ®aL LYdoEVIBmY
TG CVOTHUATLXTG TTTNVOTEOPIOC, ARG ®ow VO, SLOTLOTwOEL,
av autol arrotehovv artio Bavdtov yua dyoLa TTnvd ot mte-
owoxéc e B. EMMAdac. EmumAgov, va diepevvnBein duva-
TOTNTA ELOOYMYNS LDV YOITIITNG TV TTNVHV 0T DO OGS
UE VEOTOOTS TTOV TTROEQYoVTaY 0rtd T yertoviry Ttahia, 6-
7OV 1) VE0OC 1itay og eEEMEN ®aTd TO (010 XEOVIXG SLdoTua.

YAIKA KAI MEOGOAOI

Aglyuata maboroyixot vixov yia tyy aroudvwon tov
yoirmns. Ta delypata tov TadoroyLrot vArov Tov ou-
YHEVIQMONRAY ROTA TO Y OVIXG dtdomua 1999-2000 mtpo-
goyovtav amté do opddeg mrnvav. H odym sepuhdufave
210 SpviBeg nhxriag 35-60 edouddwv, Tov tagovoialav
QVOTTVEVOTLRG OUUTTOUATO 1] LEIMOT TNS MOTAQAYWYNS
%o TEogyovray artd 10 ourjvn womapaywyng xou 8 ava-
maaywyns. OLertRoés Tmv 0eviBmv avtwv Beloroviay
0T0VUg vopotc ®ecoahovirng, Xaixridirig, ITiepiag xau
Zepov. H dettepn opdda amotehovvtay and 34 dyola
amva (12 omovpylta, 8 omtivol, 14 yAdpot) ov meooxro-
utobnurav verpd oto epyaotioto Tov Ivorurottov Kmnvia-
oV Epguvdv ©@ecoalovinng, yio tov Tooadlogopd g
artiag Bavdrtov. Ané tig 6pvibeg eEetdodnxrav delypata
OTOAVMYV, TaL 0ol Aapdvoviay pe Pauparo@io otet-
Ae6 artd to Tehevtaio Turjua tov ma€og eviépov. Ta dely-
porteL Tov TaBoroyLroU VAo tov eEETA0TRAY 0IT6 Ta. 4~
YouoL TTNVA NTaV TUHLOTOL TOOUKELOLS, TTVEUUOVOV, EYREPA-
AoV, NTaTOC, OITANVOLS ROL EVIEQMV.

Aglyuara 0pdv ya gy aviyvevon avtiooudrov. E&e-
tdomray ovvolxrd 3300 delyuarta 0dv. Amé avtd ta 720
meoEyovtav artd 30 owjvn opviBwv (10 npeomapaymyt-
%d, 10 womagarywywrd xou 10 yevyntépmv) xa 6 Toyuve-
uevav tvdoevibwv. Ot exTEOQES ATt TLg 0TTOLES TOEQYO-
vtav oL 000t Ploroviav otovg vouoig Oeooahovinng,
Huabilog, Mieplog, Zeppav now Xahrnduimnic. And #dbe &-
%rpogn eEetdomray 20 delypota opdv. Ta vedhowrta 2580
frav delynata Cevydv 0pdV amté veooooUc Tov elyav &L-
ooy Bel om ydea pog ard v Itaiia. To medto delyna
happavitay amd veoooous 2-5 NUEQMV ®oL T0 OEUTEQO TOV-
Myrotov 2 £douddeg petd t My Tov e Tov delypatoc.

Amouovwon tov. T'ua v amopudvmon LoV yourmng &-
aouéoTray oL u€Bodot Tov avagégovrat oty odnyla

MATERIALS AND METHODS

Samples for virus isolation. The samples were collected
from two groups of birds. The first one included 210
samples from laying hens, 35-60 weeks of age, with
respiratory signs or decline in egg production. These hens
originated from 18 commercial flocks (10 laying, 8
breeding), which were situated in the prefectures of
Thessaloniki, Halkidiki, Pieria and Serres. The second
group consisted of 34 wild birds (12 sparrows, 8 chaffinchs,
14 gulls) that were brought dead to the laboratory of
Veterinary Research Institute of Thessaloniki, in order to
determine the cause of their death. Cloacal swabs were
examined from chickens, while portions of trachea, lung,
brain, liver, spleen and intestine were taken from wild birds.

Serum samples for antibody detection. Out of 3300 serum
samples totally tested, 720 originated from 30 chicken flocks
(10 broilers, 10 laying hens, 10 breeders) and 6 from turkey
flocks. Twenty serum samples were tested from each flock.
The poultry holdings were situated in the prefectures of
Thessaloniki, Halkidiki, Imathia, Pieria and Serres. The
other 2580 serum samples were paired sera from chicks
imported from Italy. The first of the paired serum sample
was taken from chicks 2-5 days of age and the second one
two weeks later.

Virus isolation. All samples were processed for virus
isolation according to the Directive 92/40/EEC’. Faecal
samples were initially homogenized by adding a diluent at
the rate of 10% w/v. A phosphate buffer saline was used as a
diluent, in which antibiotics were added (penicilline 10.000
units/ml, streptomycin 10 mg/ml, gentamycin 0.25 mg/ml
and mycostatin 5.000 units/ml). Antibiotic concentration in
the tissue samples was five times less than in fecal samples.
After centrifuging for 10 minutes at 1000 g, homogenates
were inoculated into a series of 4 embryonated chicken eggs
in a volume of O.2 ml. Embryonated chicken eggs
originated from conventional flocks, free from avian
influenza virus antibodies. Allantoic fluids collected from
dead or chilled embryos 72-96 hours after inoculation were
tested for haemagglutinating activity with a 1% suspension
of chicken red blood cells. In case of negative haemag-
glutination two serial blind passages were performed for
each sample. In order to verify the presence on an avian
influenza virus in allantoic fluids of embryos that died 24-
48 hours after inoculation, these fluids were filtered using a
450 nm filter pore size, and after adding antibiotics, the
same volume of 0.2 ml was inoculated in a new series of 4
embryonated chicken eggs.

Antibody Detection. Agar Gel Immunodiffusion test
(AGID) was used for the detection of antibodies in all
serum samples. Agar (Noble) 1% volume /volume was
diluted in distilled phosphate buffer solution with 7.2%
NaCl. The antigen and positive reference serum were
supplied by the reference laboratory of the European
Commission (CVL, Weybridge). For antigen preparation a
serotype A avian influenza virus was processed to release
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92/40/EEC’. Agywd ta delypota OUOLOYEVOTOLOUVTAY e
LeroTpiPnon row Teoobixn apalwtnoy ot avahoyia 10%
Bdog/oyro. Qg apaumTrs YONOUOTOLOBVTAY L0GTOVO did-
Aoua pmopooLrav ahdtwyv, 0To omolo elyav Tootedel a-
viprotred (10.000 povddeg /ml mevinibhivng, 10 mg /ml
orpemropurivng, 0,25 mg /ml yevrapvrivng xou 5.000 povd-
dec/ml purootativng). H ovyrévipwon tov avufrotrdv
Nrav TEVTE PORES WrEGTEEN Yo taL delypata LoTtdv. Axo-
LovBwg, #dOe opotoyevomonuévo delyua, wetd m Quyo-
®névronom tov ent 10 hemrd oe 1000 g, evogpOaimidtay o
oo rta 0.2 ml ot xoeLooAAavtoetdn xothdmta ®abevog
oné 4 euPovogdpa avyd. pe nhwio epevov 10 nuepwv. Ta
YOVLUOTIONUEVQL QUYL TTQOEQYOVTIAY OITO ROV OUIV OvaL-
TTOQAYWYTS, TOL 0TI, OTEQOVVTOLY OVTILOMUATMV EVAVTL TMV
v g yolrmng. Ta owyd mov eguelyav verpd éupova 72-
96 dpec uetd tov evogBaluopuds M ta Eupovd tovg mov ei-
KO ETUCHOEL TO YEOVIXG 0TS SLAOTUA, YIYXOVTOY ROl UL-
%M TOOGTNTAL TOV X0EL0OAavTOELdOTE VYO eEeTaldtav
YLOL TNV OVEYVEVOT] QUUOCUYROANTIVYG €vavTL Evaumonua-
10¢ 1% gpubpav arpnooparpiny dpvibag. ‘Otav tagat-
QOTVTOY QLEVITLXY VTIOQAION OTNY AUPOGUYRGAANOT, TO XO-
ooohhavtoedég vyed evopBaMuldtay oe véo oudda 4 gu-
Bovogpdpwv cydv (tugiy iodog). Ze mepimtmon Bovdtov
TV guflnv 24-48 1peC TG00 UETA TOV TRWTO EVOPHaLL-
ous 600 row petd Ty et dlodo, Yo va empeforwbei n
VIt EN 10U now GyL ParmEimv oto oLahhavtoedég vy ed,
ywétay dnomn tov 1Yoy amtd epikteo ue SudIeTEo TGEOV
450 nm, 10 omoio UeTd a6 TEOOHN XN AVTLPLOTIRMY EVO-
BoMuldtav oe véa opdda 4 euporopéomv auydv.

Aviyvevon avtiooudtov. Lo v aviyvevor oviomud-
TOV EQEUSOTRE M doxun] TS SuTAg avocodidyvong o
Gyag. Tty Tearypotomoinom g O0RIUYS XONOLUOTTOL-
Onxe 1% dyap (Noble), tov cpondOnre og ATOOTELQWUE-
vo St OOPORLRMOV OAATMV, 0TO 0TTOL0 ElYE TEOOTE-
0e(7,2% NaCl. To avtryévo rou oL Oetrol 0ol avapoedc
TROEQYOVTAV ATTS TO XS EQYAOTHOLO avapodc T Ev-
pwmairns Evwong (CVL, Weybridge). To aviiydvo
o1A0e atd 1dwri emeEepyaaia Loy yoimmng Tov 0edTu-
OV A, 190TE VaL 0TtehevBeQmBOUV T ECWTEQLRA TOV AVTL-
YEVa TE VOURAEOTTQMTEIVNS ®a TS Baoiris ueupodvng.
H apywn avdyvoon tov aroteleoudtmy ywvétoy otig 48
MEEC ®aL M TEMKY 08 72 Deg uetd amd v Tomodéton
TOV AvTdAOTHEIMY 0TO dyaQ.

AIIOTEAEXMATA KAI XYYZHTHXH

H npoondfera amoudvmong v yolmmng amd o ®6-
Tava. 0QviBmY, oL omoleg Taovotaloy cuurTtduate Gro-
710 TG VOoOoU, IMNAady] eEAapod avamtvevoTird ®at UETmOT)
™S WOTARAYWYNS, deV €De1EE TNV TOEOVGTO AUOCVYROM-
MTirov LU o8 ®avEva ams o delypoTa Tov eEETAoTHAY.
Emeudn ta delyparta tov maBohoyrot vAMxroU Teoéyoviay
artd GoviBeg nlniog 35-60 efdouddwv, tov eivon TOAD pe-
yohiTEQN TNE ARG EUPOMACUOT RATA TOV LOU TNE YPEV-
OTAVMAOVS, 1 U1 OVIYVEVON AUTOU TOU QUUOCUYROMMTL-
%0V 100 1jrav avapevouevn. Tol yoimmmg dev aviyvetinrov
ovUte now ®otd TV eEETa0N TV dELYUATMV ECMTEQLRMY 0Q-
Yavov and dyoLo TtV TTOV TTQOTROULOTNROV VEXQA OTO

the internal antigens of nucleoprotein and matrix protein.
The first reading was at 48 hours and the final at 72 hours
after setting the reagents into the agar plate.

RESULTS AND DISCUSSION

Any attempt for virus isolation from faecal samples of
chickens showing signs indicative of avian influenza, such
as respiratory distress and decrease of egg production, did
not reveal any haemagglutinating agent. Isolation of
haemagglutinating Newcastle disease virus was not
expected, as the examined chickens were older than those
vaccinated against this virus. Avian influenza viruses were
not detected in the samples of tissues from wild birds either,
that were brought to the laboratory for investigating the
cause of death. Other pathological agents detected in
sparrows were Salmonella typhimurium, in chaffincs
Salmonella blockley and in gulls Escherichia coli.

The serological tests in serum samples which derived
from breeders, broilers or laying hens flocks, as well as from
fattening turkey flocks, did not show positive results in any
case. From every flock 20 serum samples were tested, in
order that one positive serum could be detected with a
probability of 99 %, regardless of the size of the flock, if
25% of their birds were seropositive’. Negative results were
also obtained from serological tests of paired sera from
chicks imported from Italy. The negative reaction in the first
sample verified that chicks derived from seronegative
breeders, whereas the same results in the second one
indicated that chicks were not infected during
transportation. Serological examinations were performed
by AGID test, as this is the preferred method for
epidemiological studies’. This is due to its ability to detect
antibodies for any subtype, since the nucleoprotein and
matrix protein common antigens in all type A influenza
viruses are used as antigen. Moreover, the method is simple
in use, with low cost and does not require specific reagents
for every bird species, while its results are comparable with
those of ELISA".

The negative results, either by virus isolation or antibody
detection in chicken and turkey flocks show that avian
influenza viruses did not circulate in examined poultry
industry holdings during 1999-2000. These results are in
accordance with those of a previous study, in which an
antigen detection ELISA was used in broiler chicken
holdings situated in the same area®.

Epidemiological studies based on the detection of
influenza viruses and specific antibodies are required for
avian influenza surveillance, since this disease is not
regarded as enzootic for chicken and turkey flocks, even in
countries where the viruses are isolated in high frequency
(e.g. Italy", the USA"). In these countries, outbreaks occur
initially in turkey flocks situated along the routes of
migratory waterfowl and each time they are caused by a new
virus introduction into the flocks. For instance, the HPAI
epizootic that occurred in Italy during 1997-1998 resulted
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£QYAOTIOLO YL VO dLeevvn 0oty Ta altia Bovdrtov. Ze mta-
edMnheg eEetdoeLs, tov Eywvov 0ToL TTVA AUTA YLoL TV O
voalrimon dhhawv TafoyGvav TaQayVImy, st To GTTovQ-
yito amopovatnure Salmonella typhimurium, Toug omivovg
Salmonella blockley non tovg Yhdpovg Escherichia coli.

O 0pohoywéc eEetdoeLs Tmv opviBmy, oL 0moles TEo-
£0YOVTAV 0IT6 OUVY AVOITOLOOY WYLXA, RQEOTTAQAYWYIRA
1 WOTAQAYOYNS, MG RO TOV TAYVVOUEVAY LVOoQVIBwV,
oe raplo repimtwon dev Edwoav Betun aviidpaon. And
%A0¢ extpogn eEetdomray 20 delyuata 0Qwv, HOoTe, ave-
Edomta amd 1o uéyeBog Tov ourvoug, va vdoyel ®atd
99% mbavétta aviyvevong evog Oetirov 0Qovy, edv To
25% TV TMVAOV TOU CUNVOUCS ELXOV AVTLODUATO EVAVTL
LV yolmmng’. Agvntind emtiong tav zow ta amroteAéoua-
TOL TS 000AOYLRYS EEETaoMC OV €yve o Tetyn 0@V ot
VEOOOO0UG, oL omotoL eLofyinoayv ot xdea pnag ortd v
Itahio. H avnuni] avtidooaom tov modtov dgiyuatog tov
Cevyoug emPefaimoe GTL 0L YEVVITOQES TOV VEOGOMV 1Ty
Aoy UEVOL aTtd LoUG YRITING, £V Tov dettegov €det-
Ee 6L oL veooool de poAiVON RV roTd T dLdQ®ELD TNE UE-
TAPOEAE TOUG. Ot 000AOYIES EEETAOELS EYLVaY UE T1) UE-
00d0 ™ durhic avogodidyvong oe dya, »addoov n do-
ALY oUTY, ETTELONT OVLYVEVEL AVTLODUOTO EVAVTL GAMV TV
VIGTUTTOV, CUVIOTATOL Yo eTudnoroyrég nehétes’. H dv-
voTdTTd THE CUTH OQETLETOL OTO YEYOVGS GTL OVEYVEDEL TOL
E0MTEQLRA AVTLYGVO TS VOURAEOTQMTEIVNC %O TS PaLoL-
%1 nepPodng, ov elival xowd og Ghovg Toug Lovg yoim-
7tNg Tov 0pdtumov A. Emuthéov, elvan oty ot xevjon, ot-
rovonrn row Og xoetdleton eldird yuo xdbe eidog mrnvos
ovTLdQOOTIHOY, EVH TO, ATOTEAEOUATA TG ElVaL CUYHRQTOL-
HoL UE EXEIVAL TTOU AapEvovTol ot T EETOON TWV 0QWV
ue ™ uébodo e ELISAY.

‘Onng TEorvITTEL ATtS ToL lEVNTLRG atoTeéopata T6-
00 TNG AVIXVEVONS LAV GO0 %Al AVTLOMUATOV, LOT YOITING
dev vurhogpopovoay otg eEeTaobeloec EXTOOPES TS OV-
OTNUOTLRNG TTTNVOTEOIOS ROTd TO Yeovird dudotuo 1999-
2000. T 0woTeAEOUOTOL QUTA CUUPOVOUV [LE EXEIVOL TTQO-
YeVEOTEQNG £QEVVAC, 1) 0Ttolet OTNELLSTAY 0TV AV veEVon
TOV ECWTEQLRAV AVTLYOVIV TMV LAV TG YOITIIING UE TN UE-
0000 ™g ELISA nou elye mooypartomon0el oe opnfvn »oe-
OTARAY WYLV 0OVIBImV EXTEOPEHV TTOV Polorovtay oTLg
drec mepLoyéc’.

Tt v emmitienom g YOImang Tov TTvav astaLtelton
va yivovran ovyvd erdnuoroyrég €pevves tov otneiCo-
VTOLL OTIV AVIYVEVOT TWV LDV KoL TWV ELOXDV OVTLOMUG-
TV, 28300V 1 véoog aut de Bempeitan Gt elvon vEmo-
TLRY] YL TIS CUOTNUOTLRES EXTQOQES TMV 0QVIBMV ROl TV
w0EVIBWV, andun ®aL € YHEES OTIE OTTOTES OL VTEVHUVOL
ol amopovavovtal Tohd ovyvd (.. omy Ttohia' wow tg
H.ILA ). Zug ydeeg avtés, emlwoties yolmmng ouviibwg
QYA TAEATNEOVVTOL 08 OUNVY LVOOEVIBWY TTOU EXTEE-
POVTOL O€ TTEQLOYEC, OL OTTOTES FOIOHOVTAL RATA UNHOS TMV
00@V HETAVAOTEVONG TV ATTOIMUNTLRGOY VBESPLV TTTH-
vV o pdhoto. og xdBe mepimTwon ogelhoviol oy &l-
0000 vEou Lol ot exTEoQEs. T mapdderypa, 1 emlwotio
yolmtming ogelhduevng o€ oAl TafoySvoug Lovg ov ma-
patnonOnxe 1o 1997-1998 oty Itakic: ogethdtay o€ 16 Tou

from HsN, virus subtype, whereas a virus of H;N; subtype
was responsible for the epizootic of 1999-2000°. Avian
influenza viruses are maintained in nature by circulating in a
great number of wild waterfowl population, from which
occasionally they are introduced into commercial poultry
flocks. Fattening ducks and geese are the primary
intermediate species transferring avian influenza viruses
from wild birds to susceptible domestic poultry flocks.
Turkeys, ostriches and other species raised in range have
also been implicated. Slemmons and his colleagues12,
inoculating in chickens several subtypes of avian influenza
viruses isolated from wild birds, found that the
pathogenicity index ranged from 0.00 to 0.49, while the
pathogenicity index of highly pathogenic viruses ranged
from 1.25-3.00. However, as a result of an experimental
study, avirulent viruses maintained in waterfowl in nature
and bearing the consensus type sequence R-E-T-R
(R=Arginine) have the possibility to become highly
pathogenic while circulating in chickens®.

Avian influenza virus isolation has been reported with
low incidence from wild birds, such as gulls (order
Laraformes, tamily Laridae), from several investigators in
the USA and in some European countries. Graves'™ in the
USA examined 3403 gulls from which avian influenza
viruses were isolated in 70 (rate 2%). In another epidemio-
logical study in Germany, Suss and his colleaguesl5
examined 2182 gulls and avian influenza viruses were
isolated only in 13 (rate 1.1%). As it is mentioned in the
bibliography, the incidence of infection in birds of the order
of Passeriformes, in which chuffincs (family Frangillidae) and
sparrows ( family Proceidae) belong, is very low. Therefore,
isolation of avian influenza viruses from these birds was not
expected, as the number of the examined samples was very
small.

Avian influenza viruses are not pathogenic for wild and
domestic waterfowl. The same is true for the most of wild
birds, from which these viruses have been isolated.
However, in a few cases and in predacious birds, HPAI
viruses may result in death. As it has been reported, HPAI
virus was the cause of death for a falcon (Falco peregrinus),
that was infected after eating another infected bird".
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vadturov HyN,, evd yia myv emlmotia tov 1999-2000 v-
mevBuvog firay 16g Tov vitdtumov HoN, . "Oztog tpoéruvye
a6 emLdNULOAOYIRES EQEVVES, OL LT TS YOlmtmng duatn-
poUvTOL 0T PUON ®URAOPOQWDIVTOS O peydlovg Tinbv-
opovg ALV TTVAY, artd ta omoia Tuyoaing xatd do-
OTHUOTOL ELOAYOVTOL OTLS CUOTNUATIRES EXTQOPES TWV 0Q-
viBwv rat Ty vdoeviBwv, dtoué cov dAhmv TTVAY IO €-
ATEEPOVTAL 08 aVOLXTOU TUTTOV eXTEOPES’. Kupimg Tov ev-
ALdpeco PGAO TG UETAPOQAS TV LV aTtd TaL AyQLaL OTaL EV-
71001] orSoLTaL TTTNVA TTALTOVY OL TTOYVVOUEVES TTATLES RO
XMVES oL SEVTEQEVGVTIWE OL LVOSEVLBES, OL 0TROVHOXA Y-
hou zaw dha g(dn nvayv. Ot Lot g yImmng Tov aropo-
VAVOVTOL aTtd dyoLe Tenvd elvan ouviBwg ehaged tabo-
yévou yia g 6pvifec. O Slemons xai ouvepydreg'” evo-
@OaiuiCovrag oe Spvifeg L0Ug yolmmng didpoowy vTdty-
WV, TTOV ATTOUGVWOLY OTt6 AyoLa Ttnvd, forjrav 6t o dei-
©IG TS Taboydvou Loytog xvuowvotay amd 0.00 uéyot
0.49, yeyovic mov delyver ) wxr] Aotpoydévo tovg dvva-
un, dedouévou Gt 6Toug TOAY AOLOYSGVOUE LOUS 0 deirTng
ropaiveton oo 1.25-3.00. Elvan Spng mbavév, émng mpo-
®UTTTEL OTT6 TAL ATTOTEAEOUOLTOL TTELQOUATLRNG PEAETNC, OOL-
OUEVOL 0Tt TOUG LOUG AUTOUS %o LOLOTEQO EREIVOL TTOV (PE-
QOUVY OTO YOVIOLO TNG ALUOOVYROAANTIVIG TOVE TNV TTEGTL-
7t axohovBio vovrheotdiov R-E-T-R (R=Apywiv), va
petaPAnBotv og Tohd aboydvoug, Gtav vtooTouv dtado-
xwrEg dsdoug o€ Gpvibec”.

Amopdvmon v yoIimmg amd dyola Tmvd g TdEng
TOV AAQOUOQYMV, 0TV 0ol avHrovy oL YAdot (otxoyE-
vewa Laridae) €yelL avagep0el ue xoaunhn ocvyvémra and
dudpogovg epevvntég ot H. T1. A., aAhd ®o 0€ YDES TS
Evpdmne. O Graves™ oug H.ILA. eEétace 3403 yAdoovg
ast6 Toug omolovg Lot yYeinmng aropovddnxrav og 70 (wo-
00076 2%) , evad oL Suss raw ouveydres” ot Tepuavio a-
76 2182 yhdpovg, ov eEETacay, amopudvmoay Lovg yoimt-
7tNG wévo antd 13 (1ooooté 1.1%). ‘Onwg avapépetol ot
Buprroyoapia, n ovyvémra péluvong oto 0tEovLiHoQ-
o, ota omoio avijrouvy oL ortivol (owroyévewa Frangillidae)
%ol o omTovEYitiaL ( owoyévela Proceidae) elvan ol yo-
unin. Emouévmg, n un aviyvevon v yolmmmg oe wxd o-
0LBUS deryudTmy oTtd Ta TTNVA AUTA TTOV OVOUEVOUEVY].

Ou ol g yolmmg dev elva taBoyovor yia ta dyoa v-
0pGPLaL TTNVA %O T EXTEEPSUEVA, ROBDE RO YLOL TOL TTE-
oLo0GTEQA ELOT AMMV GYQL®Y TTNVAV, 0TS T oToia €-
xouvv astopovwbel. Evtoutolg, e omdvieg meuttdoeLs ®o
oe amartrnd Tmvd eival duvatd oAl Taoydvoc 1ig
yoimng va tporaréoet Bdvaro. ‘Omnme éyel avagedel’,
omtd yeedn (Falco peregrinus) mwov EOnxe vered amopo-
v ONre IO TaBoyGvos 16g YeImmng, otov 0mTolo 0mods-
Bnxe M awtia Bavdtov. [y uéhuvong yo to dyeLo oo~
®urd BewEn|ONxre N voTovAlwon LOAMOUEVOU TTTNVOD.

Evyagiotieg

Evyapiotoipe Bepud tov mapaoxrevaoti tov IATIAN
%. 2rato Ntoxa yio v wohdtiun foriferd tov otig ey~
omELarEC EETAOELS. d
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