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Kafopiopég tinnev napépPaocng twv
PNTPIKOV AVIOWPATOV £évavil Tng
V4 d 2
véoou Gumboro, pe 860 evbidpeca
ka1 690 S1e106vuka epPoriakd ove-
Aéxn, oe Kpeonapayeyd opvifia

I'l. Muouyioukasig, I. 'ewpyonotou,
I1. IopSavibng

INEPIAHWH. Avto neipapauopoi oe enineSo extpopric, o1 A
ka1 B, npayparonoidf@nkav o kabévag oe 4 mnvotpocpeia (opdSeg)
wv 20.000 kpeonapaywydv opvibiov ékacto. O1 opddeg otov A
ka1 B ovopdomnkav Al, A2, A3, A4 ka1 B1, B2, B3, B4. Ta opvi-
0O1a otov A mpoépyoviav and yevviitopeg nhikiag 39, 43, 46, ka1 50
efbopdSwv ka1 oo B ané 27, 31, 52 ka1 54 efSopddwv, avtiotor-
xa. Xe kd0e nerpapauops npayparonoiidnke évag epPohiaopég oe
kd0e opdSa, yia m véeo Gumboro, oto néorpo vepd. Xug opddeg
1 ka1 2 yopnynOnkav ta S1e106uuxd epPféria I kar I ka1 oug opd-
8¢eg 3 ka1 4 ta evbidpeoa I kai II, aviiotora. Xtov A o1 epPohia-
opoi mpayparonoiifnkav m 15n npépa ka1 owo B m 19n npépa g
Cwiig toug. AtevepyriOnkav atpodnypieg oug 8, 15, 19, 23, 30 kat
37 npépeg ka1 otoug Svo nerpapaucpods. And wyv e&éraon v
opdv pe  pébodo tng ELISA, SiamotdOnke éu oug opddeg Al,
A2, A3 ka1 A4 o1 epfohacpoi npaypatonoiiOnkav napouvoia pé-
owv tlwv pntpikdv avucwpdwy 7,1 logy, 7,2 log,, 6,3 log, ka1
6,4 logy, aviicroiya. Ilapatnpifnke @Bivovsa nopeia wwv avu-
owpdtwv ka1 oug 4 opdSeg éwg v 37n npépa. Lug opdbeg B1,
B2, B3 ka1 B4 o1 epPoliaopoi npaypatonomdnkav napovoia pé-
owv twv pntpikdv avucwpdwy 7,3 log,, 7,4 log, 3,2 log, ka1
3,3 log,, avtictorya. ITapawnprifnke 1oyupri opodoyixd aviibpaon
ka1 oug 4 opddeg ané v 30n npépa. A§loonpeiwto eivar 6u ta
S1e108utkd otedéyn oe thoug pnTpIkdY avucwpdtwy 7,3 log, kai
7,4 log, npoxdlecav opodoyixi aviibpaon oug Bl ka1 B2 opdbec,
avtiotorya, ot avtifeon pe 6,u ouvéPn oe napdporoug tithoug pn-
PGV avuowpdtov oug opddeg Al kat A2. H onpavuxd avtd na-
pauipnon anotedef évéern éu mbavév kar n nhikia va eivar ané
T0UG KGp1oug apdyovieg mou ennpedlouv v anotedeopaukdura
v egpfoliaopdv, ektég and mv napépfacn v pnTpikGV avu-
copdtwv kar T lorpoyéve Stvapn v epfoliakdv oredexdv.
Ané n pedétn v anotedeopdiwy v o nelpapaucpdv npo-
kUreet 6u ta §Go evbidpeca epPéiia tn 15n npépa Se Sranépacav
titloug peyaditepoug and 6,3 log,, evd ta So Sieroduukad epfo-
Ma Sianépacav péooug tithoug pnTpIk@OY avuswpdtwv pikpdte-
poug ané 7,4 logy w 19n npépa.

Aé&e1g eupempiaong: Gumboro, epPéhia, napépPaon, pntpikd
avuoopata, kpeornapaywyd opvibia.
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Determination of breakthrough
maternal antibodies titres by two in-
termediate and two intermediate
plus vaccine strains against Gumbo-
ro disease, in commercial broilers

Bougiouklis P, Georgopoulou I., Iordanidis P.

ABSTRACT. Two field trials (termed A and B) were carried out
on 4 farms (groups) with 20,000 broilers each. The groups in A and
B were named A1, A2, A3, A4 and B1, B2, B3, B4, respectively. The
chicks in A were hatched from breeders of 39, 43, 46, and 56
weeks-old and in B from 27, 31, 52, and 54 weeks-old. One
vaccination to each group was administered against Gumboro in
drinking water, in each trial. Intermediate plus vaccines I and 1I
were used in groups 1 and 2 and intermediate I and II in groups 3
and 4. In A the vaccinations were conducted when the chicks were
15-days-old and in B at 19-days-old. In both trials blood samples
were collected at 8, 15, 19, 23, 30 and 37 days of age. Serum
examinations by ELISA established that in groups A1, A2, A3 and
A4 vaccinations were carried out in the presence of mean maternal
antibody titres 7.1 log,, 7.2 log,, 6.3 log, and 6.4 log), respectively.
A regression of antibodies up to 37 days were observed in these 4
groups. In groups B1, B2, B3 and B4 the vaccinations were carried
out in the presence of mean maternal antibody titres 7.3 log), 7.4
logy, 3.2 log, and 3.3 log,, respectively. A strong serological response
from 30 days was observed in these 4 groups. It is remarkable that
intermediate plus vaccines to 7.3log, and 7.4log, mean maternal
antibody titres caused active immune response in groups B1 and B2,
respectively, contrary to what happened to similar titres in groups
Al and A2. This important observation showed that age may be one
of the main factors that influences the effectiveness of vaccinations,
as well as the interference of maternal antibodies and the virulence
of vaccines strains. The results of both field trials indicate that
both intermediate vaccines at 15-days-old did not breakthrough
mean maternal antibody titres higher than 6.3 log,, whereas
intermediate plus vaccines succeded to breakthrough mean maternal
antibody titres lower than 7.4 log, at 19-days-old.

Key words: Gumboro, vaccines, interference, maternal antibodies,
broilers
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EIXAT'QI'H

O 16¢ ™mg véoov Gumboro (Infectious Bursal Disease
Virus, IBDV) eivaw RNA-16¢, 0 omotog mpoofdrhet tig
1ebdoUES HoEEES Tmwv B hepgporvttdomy (Fadly o ovv.
1976). H véoog Gumboro (Infectious Bursal Disease, IBD)
TEORAAET VOONOGTNTAL, BVNOLUGTITO KAl AVOCORATACTOAY]
og opviBia Nhriag ®vplwg neta&d 3 €mg 7 efdouddwv
(Nakamura xou ouv. 1992), o 0& 0LxOVOIURES ETTTAOELS
™ véoov ota mEooPePfAnuéva owjvn elvan oA onua-
virég (Van den Berg 2000) zow extyudton 6t Bdvouy me-
otmov ta € 0,25-0,30 avd mmvé (Wit 2001). O gufoha-
oudg elval To ®HELO UECO YOl TOV ELEYYO T™E VOO0V, UM
€mg ONueQa, TAEA ™V epaouoyy eupolaoudyv, n IBD
TaEAUEVEL EVa atd Ta 00PaEATEQ TEORAMUATA TS OV-
omuaTwig trnvotpogios. H mpootaoio tmv veadv op-
viBiwv, Tig 0o medTtes efdopddeg T Lwng Tovg, emTuy-
Xaveton pe ta unrowmd avuoopata. H vepavooomoinon
TOV YEVWNTOEMV €lval TAEOV ROWVT] TTQOXTLRY, (hOTE VO ON)-
woveynBotv vymiol tithor aviomudTmv ®atd TV TEQLO-
do g wotoxriag Ttovg (Giamborne xow ouv. 1982). O tit-
oL Tmv Yevwntépwv pidvouy oto uEyLoto emtintedo Alyo ue-
Ta ™V 231 efdopdda rar ot cuvéyela pBivouy Emg To TTé-
QOGS TNG VOTTOQAYWYLRNG TOUG TTEQLGdOV, TTepimmov v 60
epdoudda. (Gardin 1991). H evepynunij avocomoinom, ue
eupoliaousd, Twv vea v o0oviBimv QoEmv unToLrmY
aviiooudtmv, otug nhxries ad myv 1n €wg ™ 121 nuéoa
™m¢ Conjg Ttovg, dev elvar amoteleopatiny, eEattiag g
AVOQLUGTNTAS TOU OVOTOTOLNTLXOU TOUS OVOTHUATOS
(Giamborne zaw ovv. 1982, Giamborne »ou Clay 1986,
Solano xaw ovv. 1986) »ow TG TOREUPAONS TOV UNTOLRGV
avuioopdtov (Kouwenhoven xar Van de Bos 1994,
Lutticken nouw guv. 1994, Maas xa ovv. 2001). H astotehe-
ouaTrATTa TV EUPoMAoUdV, amd T devten efdoudda
™mg Lonjg Tovg, eEaptdtan amd 0o xaboprotrols Topd-
YOVTEG, TNV TOQEUPAON TOV UNTOLRAV OVILOOUATOV
(Lutticken »aw ovv. 1994, Maas xon ovv. 2001) zow ™ Aot-
noydévo dvvoun tov epforordv oteheyav (Haddad »ou
owv. 1997, Van Loon »ow ovv. 2001). Ta gufohMand ote-
Aéyn yopaxrtelovian avdioyo pe ™ Aotpwoyévo divoun
Toug O Mma, evildueoa xou dietadvtrd. H howpoydvog
dovoun tov eppforimv ®aboplleton 0mtd 1o fabud Twv WTo-
hoyirdv ololdoemv ov tEoxaloty oto HUAar0 Tou
Fabricius. Emiong, 1 amoteleopanrdmra v eppfoha-
oudV emnEedLeETOL Hao 0TS TOUEAYOVTES OL 0TToloL O Bew-
povvtal xa0opLoTLrol, £VOC €% TV omolmv elval 1 nxio
TV 0eVLBiwv ratd tov eufohiaoud (Maas xou ouv. 2001).

ZromdS TS HEAETNS CUTHS Ty VoL dLEQEVVHOOUUE TNV
amoteheopanréTTa Twv euPohlaoudy évavt mg IBD oe
AOEOTOQAY YD 0QVIBLOL, EXTLUMVTOE TV 0QONOYLXKY aTtd-
vmon row xaBopifovrog tovg tithovg mapéufaong Twv
UNTOLRAV AVTLOWUATOV AvAAOY UE T Aotwoyovo dvvaun
TV eUPolimv row TV nria Twv oeviBiwy.

YAIKA KAI ME®OAOI

Eppohaxd oreléyn. EmhéyxOnrav 6o evdidueoa nan
dv0 dtelodutnd epPohland oteléym, UE ROLTIHOLO TNV EV-

INTRODUCTION

The Gumboro disease virus (Infectious Bursal Disease
Virus, IBDV) is RNA-virus targeting primarily B cells
(Fadly et al. 1976). The Infectious Bursal Disease (IBD)
causes morbidity, mortality and immunosuppression
mainly in 3 to 7-week-old chickens (Nakamura et al. 1992),
resulting in severe economic consequences for the flocks
affected (Van den Berg 2000), estimated at approximately
€ 0,25-0,30 per bird (Wit 2001). Vaccination against IBD
is a strong tool in controlling the disease, however, despite
vaccinations, IBD remains one of the most serious
problems of the poultry industry. Protection of the young
progeny, during the first two weeks of their life, is achieved
with maternal antibodies. Hyperimmunization of breeder
hens is common, aiming to generate high antibody titres
during their laying period (Giamborne et al. 1982). Titres
reach their peak soon after the 23rd week, followed by a
decrease at the end of their reproduction period, about the
60th week (Gardin 1991). Active immunization of young
progeny with maternal antibodies (Mab) by vaccination, at
1 to 12-days-old of their life, is not effective due to the
immaturity of their immune systems (Giamborne et al.
1982, Giamborne and Clay 1986, Solano et al. 1986) and
the interference of maternal antibodies (Kouwenhoven
and Van den Boss 1994, Lutticken et al. 1994, Maas et al.
2001). The effectiveness of vaccinations during the second
week of the progeny’s life depends on two decisive factors:
the interference of the maternal antibodies (Lutticken et
al. 1994, Maas et al. 2001) and the virulence of the vaccines’
strains (Haddad et al. 1997, Van Loon et al. 2001).
Vaccines’ strains are characterized, according to their
virulence in mild, intermediate and intermediate plus. The
vaccines’ virulence is determined by the histological lesions
degree of the bursa of Fabricius. Furthermore, the
effectiveness of vaccinations on the progeny also depends
on other factors which may be considered as not decisive,
one of these being the age at vaccination (Maas et al.
2001).

The purpose of this study was to investigate the
effectiveness of vaccination against IBD on broilers,
looking into the serological response and determine the
breakthrough maternal antibody titres in regard to the
virulence of vaccines and the age of chicks.

MATERIALS AND METHODS

Vaccine strains. Two intermediate and two
intermediate plus vaccines were selected, given their
massive use by producers in our country. Vaccines, which
were used in this study, were two intermediate plus named
as intermediate plus I and intermediate plus II and two
intermediate named as intermediate I and intermediate I,
respectively. Vaccines were administered via drinking
water, following the instructions of the respective
manufacturers.

Chickens. Chicks were of broiler type, from breeders
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QeloL ¥ENOLUOTOMON TOVG QTG TOVS TTORAYWYOUS TG Y M-
pac nag. Ta sufoland otehéym mov yonowomomonray
ot pelém vjrav dGo dielodutind, ov ovoudomroy -
elodvTvd I xon detodutnd II xow dvo evdidueco wov
ovopudomxrav evoldueco I zaw evddueoo I1. O gpfoira-
opot poryparomoiinxray 0to IéoLo VEQO TUURMVOL UE
TS 00N YIES TV TOUQAUOKEVAOTOUDYV ETOULQELDV.

Opviba. Ta veapd opvibio vitav rpeomagarywyLxol
THTTOV, TTROEEYOVTAY aTt6 YeVVIToeES (uAtic Cobb X Cobb
eupohaouévoug évavt g IBD, pe evdidueco eppého
070 TTGoLO VeQEQ, T 16M ®aw v 60M nuépa g Conjg Toug
%o pe 0o adpavomomuéva eppoha, towhd (IBD, yev-
domavdhn, Peoyxitdag) xaw TVEUUOVOLOU, e EVETLUT YO-
offynon ) 18y epfdoudda.

IHewoapatiopog A. Ipayuatomow|Onre oe 4 mmvo-
toogela, diymg Lotopwd g IBD otig mponyotueves
entRoég, Tov 20.000 opvibinv €raoto, To ool ovoud-
omray ouddeg xou apfuitnrav wg Al, A2, A3, A4. Ta
0ovibua TEogeyovTay and yevvitopes nhxriag 39, 43, 46
%ot 50 efdouddmv, avtiotouya, oTe oL TITAOL TV UNTOL-
LAV AVTLOOUATOV TOVS vat eival artd vynhol Ewg xaunhot.
Ta opviBa vdbe ouddac eupohdodnrav m 151 nuépa
™m¢ Covig Toug g eEg: n Al pe 1o detodvtnd I, n A2 pe
10 dteLodutrd IL, ) A3 pe to evdidueoco I nawm A4 pe 1o
evdudueoo II. Ze xdbe oudda omv nhric twv 8 nuepav
onudavinzay 20 opvibia, omd ta omola yive apolpio
™mv 8n, 151, 19v, 237, 301 wow 37 nuépa g Lwnjg Tovg.
Katd ) dudoreia Tov TELQOUATIONOU VERQOTOPOUVTOY
Gha ta verpd. opvibia.

Iawopatiopds B. To momt6érolho Tov melpapationot
QUTOU MTay GITMG TOU A %O TTROYUOTOTTOW Onxe, emtiong, oe
4 renvoTpogeia, dlymg LOTOEWS TS VEOOU OTIE TTROYYOT-
ueveg entooéc, twv 20.000 opvibinv €xaoto, Ta omola
ovopdotnray ouddeg naw aoBpuiOnray wg B1, B2, B3 xou
B4. Ta ogviBua tpogpyoviay amd yevviitopes nhxriag 27,
31, 52 non 54 efdouddwv, avtiotolyd, HoTe oL TTAOL TwV
UNTOLRADV AVTLOWUATOV TOVS VA elva amtd vymhol €wg yo-
unrol. Ta opviBio #dBe opddag eufoidodnxay ™ 19y
nuépa g Long toug wg €Efjg: Bl pe to drerodvund I, n
B2 pe o dierodvuxd 11, ) B3 pe to evdidueoco I nawm B4
ue 1o eviudpeco I1. Ze »vdbe opuddo omv nhxia tov 8
Nueeav onudvonxrav 20 opvibia, amé ta omota €ywve ou-
oA g (OLEC NUEQES UE TOV TTELQAUOTIOUS A ROl %Ol
TG T ALAOUELDL TOV TTELQOUATIOUOV VEXQOTOUOUVTAY GAatL TOL
verpd ogvifia.

ME¢€60dog ELISA. XonowomowmOnre epumtoowrd kit g
etarpeiog IDEXX FlockChek standard (IDEXX
Corporation, Westbrook, ME, USA) ywa v aviyvevon
TV aviiooudtov évavt tov IBDV, arohovBdvrag Tig
0d1yleg ™S TOQAOREVAOTTOLOS ETALQEINS.

Ogot. ' Tov xaB0LoUS TV TTAMV TV AvTLOOUATOV,
960 000l CUAAEXONRAVY How 0TTS TOVE dVO TELQOUATIONOUC.
Avotnondnray otovg —20°C €mg 10 TEMOS TMV TTELQAUOTL-
oudv o axroAotBmg eEeTdonray, Srtmg ExeL TEQLYQUPEL
(Wit xauw ovv. 2001). Ov oot eEetdotnray puepovouévo pe

Cobb X Cobb line, vaccinated against IBD with
intermediate vaccine in the drinking water at 16 and 60-
days-old, as well as with two inactivated vaccines, 3-valent
vaccine (IBD, ND, IB) and TRT, administered by injection
at the 18th week.

Trial A. It was carried out on 4 farms without history
of IBD on previous beedings with 20.000 chickens on each
one with the experiments numbered as Al, A2, A3, A4.
The progeny hatched from breeders at 39, 43, 46 and 50-
weeks-old, respectively to ensure that their maternal
antibody titres ranged from high to low. The chicks of
each farm were vaccinated at 15-days-old as follows: Al
with intermediate plus I, A2 with intermediate plus II, A3
with intermediate I and A4 with intermediate II. On each
farm 20, 8-day-old chicks, were marked and from whom
blood samples were collected at 8, 15, 19, 23, 30 and 37-
days-old. All dead chicks were necropsised.

Trial B. The protocol of this trial was the same as trial
A and was also carried out on 4 farms, without history of
IBD on previous beedings with 20.000 chicks each, and
were named and numbered B1, B2, B3, B4. The progeny
was hatched from breeders at 27, 31, 52 and 54-weeks-
old, respectively to ensure that their maternal antibody
titres ranged from high to low. The chicks of each farm
were vaccinated at 19-days-old, as follows: B1 with
intermediate plus I, B2 with intermediate plus II, B3 with
intermediate I and B4 with intermediate II. On each farm
20, 8-day-old chicks were marked and from whom blood
samples were collected at the same days as in experiment
A. All dead chicks were necropsised.

ELISA’s. A commercially available ELISA’s for the
detection of antibodies against IBDV was purchased and
assayed as indicated by the manufacturer instructions,
namely IDEXX FlockChek standard (IDEXX
Corporation, Westbrook, ME, USA).

Sera. For antibody titres’ determination, 960 sera were
collected from both experiments and were stored at —20°C
until the end of the experiments and then tested as
described (Wit et al., 2001). Sera were examined separately
by the ELISA and values were given in log,. Subsequently
in each group the average value of the separate titres by
age was calculated.

Statistical analysis. Data was subjected to one-way
analysis of variance (One-way ANOVA). Differences
among the mean values were determined by Duncan’s-
test with the statistical significance set at P < 0.05.

Coefficient of variation. The coefficient of variation
(CV) is an indicator of individual value dispersal with
regards to titre mean. CV was calculated according to the
following formula:

CV = 0X100/m,

o = standard deviation of titres,

m = arithmetic mean titre.

CV was expressed as a percentage and interpretation
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™ né€Bodo g ELISA raw amtoddnray oe tués log,. Axo-
hoUBmg og vdBe oudda vrohoyifoviay o uécog Gog Twv
UEUOVOUEVMV TITAMV avd nAuria.

ratiotxn] avdivon. Xonowomowjdnxe 1 avdivon
™me dexvpavong (One-way ANOVA). O poodogLopdg
TV OLOPOEMV avapeoa oTg TES €yive e to Duncan-test.
Q¢ 6010 OTATLOTLRNG ONUAVTLRATNTOC XONOLOToL Onxre To
P<0.05.

Xuvreheotiis Metafinromras. O Zvvieheotic Me-
tophrdTras (EM) eivon delnmg g Slomipavons Tmv ue-
UOVOUEVOV TUUDY OTOV avTiotoyo uéco titho. O =M vmo-
hoyiCeton ovppava pe ™ TaardTm ovvaQTno:

SM = X100/ m,

o = otabepn darbuavon Tmv TThwv,

m = aBUNTRGS HECOS TITAOG.

O M expedonxre og TO000TS el TOLS % ®aw M €Q-

UNVeL TV YOV Tov ZM €yLve OUUPOVOL LE Ta TTOQAKRA-
T oLt

M Tpéc Eounveta

< 30% TIoA0 opotoyeveig
30% - 50% Ouotoyeveig
50% - 80% Ailyo oporoyeveig

> 80% Erepoyeveic

> 150% IToAv etegoyeveig

H opooyévera tov tithwv glvat 1o ONuavTRGTteQo ®QL-
TIHOLO OTNY EXTIUNON TNG ATOTEAETUATIROTNTOS TOV EUO-
Maopot xat g avocomoinong owjvoug (Conte and Borne
2001).

AIIOTEAEXMATA

Iewpapotiopog A. O péooL TTAoL TV AVTIIOOUATOV Ue
v ELISA twv 4 opddwv tov metpapatiopnot A didovton
otov sivaxa. 1. O p€ooL TTAOL TV UTELHGY avTILOWUATWY
%atd Tov epupohacud pe ta dvo dielodutrd oteréyn ™
15n nuéoa ot ouddes Al naw A2 vtav 7,1 log, now 7,2
log,, avtiotouya. [agamoenOnre otadiord onuavtiry pei-
won (P<0.05) avtdv €mg mv 37 nuépa grdvoviag o
1,8 log, »aw 1,5 log,, avtiotouya. Zug opddes A3 nav Ad,
Smov yonowworto|fnxray to evoldueoa otelEyn »otd Tov
eupolaoud m 15m nuéopa, ot péool tithou vitav 6,3 log, xo
6,4 log,, avtiotovya. ITapamernxe otadiond onuaviiry
uetmon (P<0.05) avtdv €mg v 37m nuépa grdvovtag oe
1,1 log, »ou 0,1 log,, avtiotowyo. H mopeia tav tithov tov
avuomudtav otig ouddeg Al, A2, A3 nouw A4 gaiveton oto
dudyoaupa 1. Ta verd oQvibia TEogyovTay amd ta un
oeonuaouéva xan 1 Bvnodtnta og Gheg g opuddeg ®u-
udvenre ané 3,5% éwe 4,0%. And ™ pargooxromny| eE€-
TAON TOV VEXQDV 0pVIBimV darmotdinray ahholwdoeLg
«RAQOLOKNG OVOROTS» ROl OEV apoEoUoay Ot V600
Gumboro.

Maapatiopds B. O péoot Tithol Tmv ovilomudtwy pue
v ELISA 10V 4 opuddwv tov merpapatiowot B didovia

of CV values was made according to the following
thresholds:

CV values Interpretation

< 30% Very homogeneous
30% - 50% Homogeneous
50% - 80% Poorly homogeneous

> 80% Heterogeneous

> 150% Very heterogeneous

The homogeneity of the titres is the most significant
criterion in the evaluation of the vaccine’s effectiveness and
flock immunization (S. Conte and P. Borne 2001).

RESULTS

Trial A. The mean ELISA antibody titres of the 4
groups in trial A are given in table 1. Mean antibody titres
at 15-days-old vaccination, with the two intermediate plus
strains, in groups Al and A2, were 7.1 log, and 7.2 log,,
respectively. A progressive significanct decrease (P<0.05)
was observed up to 37-days-old, arrived at 1,8 log, and 1,5
log,, respectively. Mean antibody titres at 15-days-old
vaccination, with the two intermediate strains, in groups A3
and A4 were 6.3 log, and 6.4 log,, respectively. A
progressive significanct decrease (P<0.05) was observed
up to 37-day-old, arrived at 1,1 log, and 0,1 log,
respectively. Mean antibody titres course in groups Al, A2,
A3 and A4 are presented in figure 1. Dead chickens
necropsy showed no important macroscopic lesions.

Trial B. The mean ELISA antibody titres of the groups
in trial B are given in table 2. Mean antibody titres at 19-
days-old vaccination, with the two intermediate plus strains
in B1 and B2, were 7.3 log, and 7.4 log,, respectively. A
progressive significanct increase (P<0.05) was observed up
to 37-days-old, arrived at 12,7 log, and 12,8 log,
respectively. Mean antibody titres at 19-days-old
vaccination, with the two intermediate strains in B3 and
B4, were 3.2 log, and 3.3 log,, respectively. A progressive
significanct increase (P<0.05) was observed up to 37-days-
old, arrived at 12,9 log, and 12,6 log,, respectively. Mean
antibody titres in groups B1, B2, B3 and B4 are presented
in figure 2. Dead chickens necropsy showed no important
macroscopic lesions.

DISCUSSION-CONCLUSIONS

Chick vaccination represents the main controlling
method of IBD. The most important problem with the
active immunisation of young immune progeny is
determining the age of vaccine administration, in order to
be effective. From the early 1990s in Europe
(Kouwenhoven and Van den Bos 1994), as well as in our
country (Bougiouklis et al. 2000), there has been an
increase in epidemic cases of IBD in layer and broiler
chickens. For their protection the use of mild vaccines was
discontinued and vaccinations with live intermediate or
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Hivaxag 1. Méool tithol (=SD) (M) tov aviioopdtmy, évavit tov IBDV, oe log, yia #d0e opdda tov metQapatiopod A avd nhunio
TV 0pVLOiwY %ot N NARIA TOV YEVVNTGOMY TOVG.

Eppoiaxd  Opddeg Hlvzia tov ogviOiov o€ nuégeg
otehEYM 8 15% 19 23 30 37
Algrod. 1 TIA1™ 11,1* £1,917)"  7,1° £1,3(18) 6,00 =1,1(17) 3,9 £0,7(18) 2,8 +0,8(29) 1,8'+0,5(28)

Aerod. T1 A2A®  10,7°+2,5(23) 7.2 +15(21)  6,1°+14(23) 38 +0,7(18)  24°+05(21)  1,5'+0,3(20)
Evdudp. T A3A® 9,0'+1,9(19) 63" +12(19) 49 +1,1(22)  30°+1033)  2,0:%09(45)  1,1'+0,6(54)
Evoidpn. I A4A™ 81" +12(15)  64"+09(14)  4,7°+0,7(15) 18 +03(17)  10°+03(30)  0,1'+0,2(200)

A8 Huxio tomv yevwntopmv oe gfdouddeg, ' =39¢p9, **=43¢B0, “*=46¢p0, =50

* . Huxla xo1iynong tov eufforiov

a, b, ¢, d, ¢, f: Ou uéool tithor og »d0e oepd ue dragopeTrd ex0€T drapépovy onuavtrd (P<0,05)
+. Tumun] Artorhon

' Zmv mapévheon o Zuvteheonic Metaphntdtnrag % (EM)

Table 1. Mean antibody titres (=SD) (CV) in log,, against IBDV, per chicken age for each group of trial A and their breeder age

Vaccine Groups Age of chicks in days
strains 8 15% 19 23 30 37

Inter. PlusT  TAI™  11,1*+1,9(17) 70" 13(18)  6,0°+1,1(17)  39°+0,7(18) 2.8 +0,8(29)  1,8'+0,5(28)
Inter. PlusTT ~ A2°™ 10,7 £2,5(23) 72 +1,521)  6,1° +1,4(23) 3.8 +0,7(18) 24 +0521)  1,5'+0,3(20)
Intermed. T~ A3 9.9'+1,9(19) 63" £12(19) 49 £1,1(22)  3.0°%1,033)  2.0:20,9(45)  1,1'+0,6(54)
Intermed. TT  Ad4A™ 81°+12(15) 64" =09(14) 47 %x0,7(15)  18°=03(17)  1,0°=03(30)  0,1'+0,2(200)

% Age of breeders in weeks, **'=39w, *¥=43w, **=46w, **'=50w

* . Age of vaccination

a, b, ¢, d, ¢, f: Mean titres in each row with different superscript have significant difference (P<0,05)
+. Standard Deviation

!. In parenthesis the Coefficient of variation % (CV)

12,0
~ 10,0
50
< 8
g2
2 E 8,0 —t— A1
N
g p= —tr— A2
22 6,0
g £ —a— A3
3 =
g S o~ A4
t g 40
::
o]
1
2,0
Xynua 1. Iogeia twv
uéowy titdwy Twy avi-
0 ,0 T T T owudtwy Aoy Twv
OUAOWY TOV TTELQQUATL-
8 16 19 23 30 37 ouov A.
nhwria Tov 0pviBiny o€ NuEES Figure 1. Course of the
chickens’ age in days mean antibody titres of

all groups in trial A.
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Iivarag 2. Méool tithol (£SD) (M) tov aviiowpdtov, évavit tov IBDV, o€ log, yia vdfe opdda tov welpapatiopot B avd nhuxio

tov 0pViBimv xar N nhxric Tov YEVVNTGOMY TOVG.

Eppolaxd  Opddeg HhMxzia tov ogviBiov o€ nuégeg

otehEYM 8 15 19* 23 30 37
Atgrod. 1 B1* 12,1 £1,7(14)" 8,4" (1,1(12) 7,3° £1,0(14) 4,1°(0,9(22) 5,7 £0,5(9) 12,7 £0,4(3)
Aterod. 11 B2 11,3" +1,6(14) 8,2° +£1,6(20) 7,4 £1,6(22) 47" +1,5(32) 6,0° £1,1(17) 12,8 £0,4(3)
Evouau. I B3*® 6,4° £1,0(16) 4,5 +0,7(16) 3,2° £0,6(19) 1,8"+0,5(28) 11,4 +0,7(6) 12,9 £0,3(2)
Evowap. 11 B4 6,2° £0,7(11) 4,3 +0,6(14) 3,3° £0,5(15) 2,6' £0,5(19) 9,5° £0,5(5) 12,6 £0,4(3)

A8 Huxio twv yevvntépwy og epdonddeg, “*'=27ep0, **=31¢p0, **=52ep0, **=54¢pd
* . Huia xo0rynong tov eppoiiov

a, b, c, d, ¢, f: O péool tithol o€ ®AOe 0eLpd pe dapopetind exbEm drapgpovv onuavird (P<0,05)

+. Tomxn améxrhon

', Zuvteleoniic Metapintomrag % (EM)

Table 2. Mean antibody titres (£SD) (CV) in log,, against IBDV, per chicken age for each group of trial B and their breeder age.

Vaccine Groups Age of chicks in days

strain 8 15 19* 23 30 37
Atgrod. 1 B1* 12,1 £1,7(14)" 8,4" (1,1(12) 7,3° £1,0(14) 4,1°(0,9(22) 5,7 £0,5(9) 12,7 £0,4(3)
Aterod. 11 B2 11,3" +1,6(14) 8,2° +£1,6(20) 7,4 £1,6(22) 47" +1,5(32) 6,0° £1,1(17) 12,8 £0,4(3)
Evouau. I B3*® 6,4° £1,0(16) 4,5 +0,7(16) 3,2° £0,6(19) 1,8"+0,5(28) 11,4 +0,7(6) 12,9 £0,3(2)
Evowap. 11 B4 6,2° £0,7(11) 4,3 +0,6(14) 3,3° £0,5(15) 2,6' £0,5(19) 9,5° £0,5(5) 12,6 £0,4(3)

2% Age of breeders in weeks, **'=27w, **=31w, *¥=52w, **'=54w

* . Age of vaccination

a, b, ¢, d, ¢, f: Mean titres in cach row with different superscript have significant difference (P<0,05)

+. Standard Deviation
'. In parenthesis the Coefficient of variation % (CV)

otov mivaxa 2. Ot HEoOL TITAOL TV UITOLHGV AVTLOMUATWV
®atd Tov epupfohacud e Ta dvo dietodvtrd oteréyn ™
19m nuépa otig opddeg B1 now B2 viray 7,3 log, o 7,4 log,,
avtiotouya. Tapameritnxe otodiond onuovtirvy avgEnon
(P<0.05) avtdv €mg now Ty 37m nuépa grdvovtag o Tit-
hovg 12,7 log, vau 12,8 log,, avtiotovya. Ztig ouddec B3 nou
B4 6mov yonowmomomdnray to evoldueoa oteAéym oL ué-
oot tithot rav 3,2 log, o 3,3 log,, avtiotouya. TTapotm-
oMnxre otadiond onuovixy atEnon (P<0.05) avtdv Eng
%o v 37M nuépa grdvovtag oe tithovg 12,9 log, nou 12,6
log,, avtiotovya, pe =M 2-3%. H mopeia tov tithmv tmv
aviiooudtonv otig ouddeg Bl, B2, B3 wow B4 gaivetan oto
dudyoaupa 2. Ta verpd oovibia Togeyoviay ams o uy
oEONUOOUEVA v 1) Bvnowpdtnta g GAeg TG Ouddeg ®u-
wdvonre ané 3,5% éwe 4,0%. And ™ parpooxromnt eEE-
TAON TOV VEXEDV 0oVIBimV darmotdnray ahholwdoelg
«ROEOLOKNG AVOROTC» ROL OEV apoEOVoaV 0T VGO0
Gumboro.

YYZHTHXH-ZYMIIEPAXMATA

H avocomoinon twv opviBimv pe epfohracud elvar
%0 uéBodog eréyyov mg IBD. To onuavurdteQo meo-
BANUO LE TNV EVEQYNTLIY| ALVOOOTTOMON TMV VEQQWV OQVL-
Olwv, PoPEmV UNTERAOV AVTLICMUATOY, gival 0 ®afoQL-

intermediate plus vaccine strains were used.

In a recent study, an intermediate vaccine strain was
administered to commercial broilers from 8 to 16-days-old,
with intervals of 3 or 8 days in between, by presence of high
and low maternal antibody titres and established that there
was no serological response in any of the vaccination
programs (Bougiouklis 2000). The results of the present
study in experiment A show that the intermediate strains
did not breakthrough mean ELISA antibody titres of 6.3
log, and 6.4 log, and that they are consistent with Van
Loon’s (2001) study, which reports that intermediate
strains did not breakthrough maternal antibody titres
higher than 6 log,. Furthermore, Lutticken (1994) and
Maas (2001) established that intermediate strains did not
breakthrough maternal antibody titres higher than 7 log,.
With regards to the intermediate plus strains, there are few
studies on international scale, such as the one done from
Van Loon (2001), which have tried to determine the
interference titre of maternal antibodies, however in
general, it has been reported that they breakthrough titres
are lower than 8 log, and this is the reason why this titre is
used in mathematical formulas for the calculation of
vaccination day (Van der Sluis 2001). Van Loon (2001)
also reports that he did not observe a serological response
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ouds ™S nuriag xoerynong tov euporiov, dote avtdg
va. elvol atoTteAEoROTIRGS. ATTO TIC AEYES T™E denaeTiog
tov 1990, oty Evpaimn (Kouwenhoven zar Van de Bos
1994), ahhd raw o xdeo uag (Mmovylourhig »aL ouv.
2000), vrneEe avEnon g IBD og momapoywyd xou vQe-
omaparywyd ouivn. Fia v mpootaoia twv ogviBimy dua-
OINHE 1) XONON TV LOVTavaY Rriuwv euPorMinv 1oL EQag-
uootrav eufoiiacpot e Covravd evdidueoa M dielodv-
Twrd gufolard otehéxm.

e mpoyevéotepn uerét, éva evildueco epupoland
OTéAEYOG YooNY1|ONre 0t npeomapaywyd opviBio nhuiog
a6 8 éwg 16 nuepdv, ue pecoduootiuata 3 1 8 nueev,
TAQEOVGTO, VYNADY %O YOUNADY TITAWY UNTOLHREY OVTLOM-
udtmv xow dtamotddnre advvapio 0pohoyrNg avtidoa-
ong ota eQaEUOTUEVA eupolaxd tpoyedupata (Mmov-
yiovrhjg 2000). Ta amote éopata TG TaoUoas UeAE-
™C OTOV A TTELQOUATIOUS delyvouy L T EVOLAUET OTE-
Aéym de dwamépaocay uéoovg Tithoug avtiowudtov 6,3 log,
%at 6,4 log, xow ovupmwvotv pe ™ puehét tov Van Loon
(2001), o omoiog avagpépel Gt evildueoa otehéym de da-
TEQUOAY TITAOVS PNTOWAY OVTILOMUATOV UeyoliteQoug
ané 6 log,. Emumhéov, ou Lutticken (1994) »ow Maas (2001)
dwastiotwoay Gt evdidueca oteléym O damépaoay Tit-
AOUS UNTORGY AVTIOOUATOV peyaiitegovs amtd 7 log,.
‘Ocov agopd ota dietadutind oteléym, elval AMyec ot On-
nootevuéveg ueréteg dieOvarg, dmmg tov Van Loon (2001),
oV ool YiveTol TROoTtdOE L0 TROTOLOELOUOY TOU TITAOU

in 8.4 log, and 8.6 log, titres after vaccinations with an
intermediate plus strain, whereas there had been a
response at titre 5.2 log,.

In trial B, there was a serological response at 7.3 log,
and 7.4 log, titres after vaccinations with the two
intermediate strains. A remarkable fact is that at similar
titres at 15-days-old vaccination in experiment A, there
was no serological response with the same vaccine strains.
This different serological response is possibly due to the
fact that mature B lymphocytes migration from the bursa
of Fabricius is observed after the age of the 2nd week and
massive migration occurs after 3 to 4-weeks og age
(Toivanen et al 1987). Van Loon (2001) established an
intense serological response with an intermediate strain at
very low titres (2.8 log,) at the age of 50 days, a fact that
we also observed in experiment B, although in higher titres
(3.3 log, and 3.4 log,) after the vaccination at 19-days-old.
All groups, after vaccination at 19-days-old, either with
the two intermediate or with the two intermediate plus
vaccine strains, presented a significant increase in mean
ELISA antibody titres (12.6 log,-12.9 log,), 11 days after
their vaccination. The CV at the 37-day-old mark in the 4
groups was 2-3%, representing high homogeneity of titres
(Xylouri et al 1998). The homogenecity showed the
increase of antibodies titres was due to vaccinations and
excluded the infection of field strains (Conte and Borne
2001).
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TOQEUPAONG TOV UNTOLRMV AVTLOOUATOV, SUOS AVAPEQE-
Tou OTL dLatEEVOUV TIThoug purdtegovg amtd 8 log, »aw av-
TGC elval 0 MGYOS TTOV YONOLUOTTOLETOL AVTAE O TITAOG OTLG
potnuanréc pOQUOVAES VITOAOYLOWOU TS NUEQAS eUPo-
Maopot (Van der Sluis 2001). O Van Loon (2001) ava-
pépeL ot og Tithoug 8,4 log, nau 8,6 log, dev mopationoe
0QoAOYLY avTiOQaON HeTd amtd euPolaouovc ue dieLo-
dvurd euPpohand otéleyog, eva vieEe aviidpaor oe
titho 5,2 log,.

210 B mewpapations tapateinxre Gt otoug tithovg
7,3 log, »ouw 7,4 log, vmijpEe ogoroyiry avtidoaon petd
a7t6 ToVg ePfoMacuotc xa pe to d0o dielodutind oTelE-
- AEloonueimro elval 1o yeyovig 6t o€ TaGuoLovg Tit-
hovg o nxia 15 nuepdv otov A merpopatiopnd dev vmrjo-
Ee oporoynn avtidpaon pe ta dua epfoiand oteréyn. H
dLapoed awti omv ogohoyri} avtidpaon mbavév va
ogelheTal 0TO YEYOVSS 6TL 0TaL 0EVIOLL 1) LeYdAn pueTavd-
OTEVON TV OV B Agpgpoxrvttdowv amd 1o 8haxo tov
Fabricius mopatpeitor petd ™ 21 efdoudda xor av
yivetar palini petd mv 3n - 4n efdoudda g Cwjc Toug
(Toivanen zat ovv. 1987). O Van Loon (2001) dwamiotm-
0g WoYVEY| 000AoYMY] avTidEOON e eVOLAETO OTELEYOC OE
7oA xounhovg tithoug (2,8 log,) omv nhria twv 50 nue-
AV, YEYOVOS OV TALQOTNONOQUE o eUels oto B melpa-
potoud o vymrdteQovg, duwe, tithovg (3,3 log, »an 3,4
log,) netd omé tov gufoiraoud ™ 19 nuépa. ‘Ohec ot
onddeg petd amd tov eufoiiaoud tovg ™ 19m nuépa eite
ue to 00 evdldueoa eite pe ta 0o Sielodutird eufoha-
%d 0TelEYN TaQovolaoay onpovtvy atEnon tov uéoov
Tithov TV avtiooudtmy Tovs (12,6 log, - 12,9 log,), 11 nué-
0€¢ netd tov epupohacud tovg. O EM v 37 nuépa xan
oug 4 ouddeg fitav 2-3%, epgpaviCoviag vYniy ouoLoyé-
Vel Tov Tithwv (Evhoton zow ovv. 1998). H opoloyévera
avt] artotéheoe €vOelEn Gt 1 adENON TV TTAWY TV ovTL-
OCWUATOV OPELAGTAV 0TOVS EUPOMAOUOVE HOL OTTERAELE
™ guowy uéhvvon (Conte and Borne 2001).

A6 ™) uehét ovti damotdinue G, exTOS A TV
TOQEUPALON TV UNTOLXADY AVTLOMUATOV RO TH AOLUOYEVO
dvvaun Tov euPolordv otedeydv, mBavey rau n nuxio
eupoiaouot va elvan o Toug ®UQLOVE TAQAYOVTES TTOV
EMNOEATOVY ™V ATOTELEOUATIRGTTA TOV EUPOMAOUEV,
oe avtifeon pe mv droym tov Maas (2001), o omotog Oe-
el 6t N Nxio gufolaopot elval NOCOVOS ONUACTOS
TOQRAYOVTOS OTNY EVEQYNTLXY AVOCOTTOMOoN Tmv 0viBiwv
gvavtitov IBDV. AnS ) pehé) twv amoteheopdtov tov
TELQAUATIOUDV O ETITEDO EXTEOPYS TEORVITTEL GTL Tl
dvo evildueoa eufoia ) 15 nuépa de dramépaoay tit-
hovg peyaitegovg atd 6,3 log,, evd ta o dietodutnd
eUPOMa SLaTtEQaoay HETOVE TITAOUS PNTOLRMY OVTLIOOUA-
TOV WrEdTeQOVS artd 7,4 log, ™ 19 nuépa. 4

According to the findings of this study, it has been
established that, beside the interference of maternal
antibodies and the virulence of the vaccine strains, the age
of vaccination could possibly be one of the important
factors regarding the effectiveness of vaccination, contrary
to aspect of Maas (2001), who suggested that age is of
secondary importance to active immunisation against
IBDV. The results of both field trials indicate that both
intermediate vaccines at 15-days-old did not breakthrough
mean maternal antibody titres higher than 6.3 log,,
whereas intermediate plus vaccines succeded to
breakthrough mean maternal antibody titres lower than 7.4
log, at 19-days-old. 1
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