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H ouyvétwnta eppaviong twv ava-
IIVEUOUK®V VOONPAT®V 0Ta KPEO-
napayoyd opvifia kard wn dekae-
tia 1992-2001

I. l'ew pyonotlou, I1. IopSavibng,
I'l. MuouyioukAnig

ITEPIAHWH. Ta avanveuoukd vooRpata twv KPeonapaymyhv
opvifiwv ouykataréyoviai pewadt v coPapdv npofinpdwy tng
ovowmpaukig mnavotpopiag. [Tafoyéva afua wv voonpdov au-
wv eivar 10f (NDV, IBV, ILTV, k.4.), Baxtipia (pukomddopara,
Haemophilus paragallinarum, E.coli, ORT, k.4.), pixnteg ka1 ma-
péorta. O1 aruodoyikof autoi napdyovieg Spouv pepovopéva, npo-
kaddviag autotedi avanvevouki véoo 1 oe ouvbuacpols, npo-
KAADVTAG AVAIIVEUOUKA 0UVOpopa. X TG EKTpOQEG KPEOTIAPAYWwYMDY
opvibiwv 10 ouyvétepo avanveuouxd véonpa pe ooPapég oikovo-
pukég andlereg eivar n kodoPaxtnpibiaxd onpaipia, novu efte eivar
anotéleopa npwtoyevoug npooPodig twv mnvav and to faktipio
E. coli eite Seutepoyevoiic, wg emmékoviag napdyoveag oto oGv-
Spopo tng XAN. Ané v extipnon twv nepiotaukdv g Kivikdg
ITaBoloyiag ITnvérv napampribnke 6u katd v tedevtaia Sexa-
eda (1992-2001) unrip&e oradiaxi peiwon 1wv nepiotauxdy ava-
IVEUOUK®V VOOnpdtwy. LUYKeKPIpéVa, T MOCOCTA TV IEPIoTAT-
KOV pe avanveuoukd voofpara dtav: 26,49% (1992), 22,14%
(1993), 17,24% (1994), 18,00% (1995), 10,04% (1996), 9,93%
(1997), 11,92% (1998), 7,79% (1999), 7,77% (2000) ka1 6,99%
(2001). O1 mapéyovreg mou npokdeoav mv 1600 onpavuk pefo-
on tou npofAdparog efvar modd mBavé va oxetiCoviar pe oelpd pé-
TPV OV £pappdoTNKav ora natpoyovikd oprivn, ota ekkodarrts-
pla ka1 otoug Ywpoug avarrwéng wv opvibiov. Ta pérpa autd
agpopoty o Peltivon TV MNVOTPOPIKOY EYKATACTACEWY, GTNV
spappoyh npoypappdtov epPoriacpot ot yevvitopeg ka1 amoyd-
VOUG, 0Tn oUVEpYaoia twv mnvotpdpwv pe toug unevbuvoug kn-
vidtpoug, otn Bedtiwon wv ornpeciwv, oty npopdeia veooowv
analaypéveov and kdleta perabiSopeva Paxtipia (pukomdopa-
1a, oadpovéddes, K.4.) kat 100G (peoiof, 160G dopddoug avaipiag,
k.4.), ka1 oy avotnpn epappoyh karddAndwv anmodupdvoewy. H
spappoyh twv napandve pétpwv ouviekel otn peiwon wv kata-
OTA0EWY KATAIOVNONG TV MINVAY, 6TV vioyuon tg dpuvag tou
0pYaviopoy TouG, GToV Iep1opIopd g napouciag ka1 petddoong
naboy6vev pikpoopyaviopdv kai oy e§acpdhion kahitepng uyei-
ag ka1 avdir§ng ota mmvd g ovotpaukig mmvotpogiag,

Aé€e1g evpempiaong: Avanveuotikd vooripata, Kpeonapaywyd op-
viBia, ougvétnta epgdviong, Sekaetia 1992-2001
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The frequency of respiratory
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ABSTRACT. The respiratory diseases of broiler chickens are
included among the very important problems in the poultry
industry. The pathogenic causes of these diseases are viruses (NDV,
IBV, ILTV, etc), bacteria (Mycoplasma spp, Haemophilus
paragallinarum, E.coli, ORT, etc), fungi and parasites. These factors
can act either alone, leading in complete disease or in combinations,
causing respiratory syndromes. In broiler flocks the most frequent
respiratory disease with considerable economic losses is
Colibacillosis. It is either the result of primary infection of the
birds with the pathogenic E.coli or secondary as complicated agent
leading in the CDR syndrome. The evaluation of the respiratory
diseases incidents in the Clinic of Avian Medicine showed that
there has been a gradual decline in the number of the respiratory
diseases during the last decade 1992 - 2001. More specifically, the
percentages of the incidents of respiratory diseases were: 26,49%
(1992), 22,14% (1993), 17,24% (1994), 18,00% (1995), 10,04%
(1996), 9,93% (1997), 11,92% (1998), 7,79% (1999), 7,77%
(2000) and 6,99% (2001). This significant reduction of the
respiratory disease percentages was probably caused by factors
relative with a series of measures applied in breeder flocks, in
hatcheries and in poultry houses. These measures concern the
continuous improvement of the poultry houses and equipment, the
application of systematic vaccination programs in breeders and
chicks, the good collaboration between farmers and veterinarians,
the improvement of nutrition, the supplying of chicks free of
bacteria, such as Mycoplasma spp, Salmonella spp, etc, and viruses,
such as Reovirus, Chicken anemia virus, e.t.c., and the strict
application of appropriate disinfections. The application of the
above measures reduces the poultry stress, enhances their immunity,
eliminates the presence and the spread of pathogens and secures

better health and growth in the birds of the poultry industry.
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EIXAI'QT'H

Ta avastvevoTivd VOOUaTa Tmv TtV GuoTuo-
TG EXTQOMNS ATOTEAOUV iat peydhn ratmyoQia vo-
oNuUdTY, TOL eMLPEQEL EEALQETIRG COBUQES OLXOVOLL-
%€g amdheLes, Waitepa ota opijvy oeviBiwv xQeoma-
payoyic. Tig voooroyinéc autég xataotdoels o Jordan
(1996) Tic yopaxtmEitel mg voorjuarta pe o&eia 1 xo0d-
viat eEEMEN, ne eupAvIon EVIOVWV CUUTTOUATOV ROL
OALOLOOEWV TOU OVOTTVEVOTIXOU OUOTHUOTOG, TTOV UTTO-
pel va ouvodevovtal ®at 0td AAAOLOOELS AAAWDY 0QYd-
vav. Ou aTLoAOYLXOL TOQAYOVTES EIVOL LOAVOUOTIROT
(10t PoxTiiola, pixNTES, TAQAOLTA) ROL W) LWOAVOUOTL-
%ol (appwvio Boddpmy, CuvwoTlonds, oUoTHUe TOAVE-
©TQOPNG, *.d.) (Emele 2001). Kvpidtepot tol wov mpo-
1OAOUY avaTTVeVOTIXG VOOUOTOL ECVOL OL LOT TG PEV-
domavidrovs (Newcastle Disease, ND), tng howudddovg
Booyyltwdac (Infectious Bronchitis, IB) »ow g Aouad-
dovg Aauyyotpayetitdog (Infectious Laryngotracheitis,
ILT). Ta foxtiolo Tov TooraAovV avastvevotind vo-
OfUOTA TOWTOYEVAS 1] CUUUETEXOVV DEVTEQOYEVMS OTAL
voouato autd ivor to prorthdouara, o Haemophilus
paragallinarum, v Escherichia coli nou 10 Ornitho-
bacterium rhinotracheale (ORT). Ou autiohoyiro( owtol
TOEAYOVTES OQOUV LEUOVMUEVH KAl TEORAMOTY QTO-
Teh] avastvevotirt] vooo 1) og ouvduaopovs, TQOXAAGD-
vtag avamvevotrd ovvdpopa. Ta avosmvevotind vo-
O UOLTAL TMV TTTHVAV, %o LOL{TEQO QUTA TTOV 0PElAovTaL
og ouvduaopovg Taboydvav artiwv, ouvodetoviol 0
onuavtréc amwreleg (Desmukh et al. 1998).

2T CUOTNUATLXT TTTYVOTQOQIX TO TAEOV OUYVO AV
TIVEVOTLRG VOONUQ e VA Bvnowwdtta eival 1 %o-
hopaxtnodiaxsy onpowuiar (Emele 2001). To véonua
oUTO UTOQEEL VAL 0QeILETOL OTTORAELOTIRA OTO PAXTIOLO
E. coli v og ovvdvaoud ol taboydvmv mapayd-
VIOV, UeTa&l twv omoinv to E.coli wrogel vo duadoa-
natiCel onuovtnd QOO WS TAQAYOVTAS EMUTAORTC.
Znv Televtolo TEQITTMON AVIREL RAL TO OVVOQOUO TG
¥oviag avamvevotivg vooov (XAN), 6o extdg ard
E.coli ovppetéyouv poromhdopata (M. Gallisepticum,
M.synoviae), dhha foxtiola xow dudgpool Lol (rueiwg
™S Aot doug foyyitidag, e PeudomavdAoug, Tvev-
wovotot, puEoiol, peoiot, ».d) (Barnes et al. 1997).

Ze UeAETN TV AVATVEVOTIXAY VOO UATWYV TWV RQE-
ooy MYV 0QVIBimY Tov exTRépovtol oty EAMGda
OVOPEQETOL GTL ®UQLOL TTAQAYOVTES ETLITAORIS TMV AVOL-
TVEVOTIXAV voonudtmv ftov to Baxtiora E.coli wou
OTAPUAORGRKOL, ROLL ATTE TOL WUKOTAAOUOTOL 1) CUUUETO-
¥N tov M.synoviae vitav onuaviery (Femeyiddng 1998,
Georgiadis et al. 2001). Ou emTtdoELS TOV CLVOEGUOU
XAN eilvor cofapdtepeg, GTOV CUVUTAQYOUV ROKRES
ovvBreg duafiwong rou dratpowris (Emele 2001).

210 AvOaTTVEVOTIHA VOO LOTaL TOL TTTN VA EPgpaviCovy

INTRODUCTION

The respiratory diseases met in systematic avian
breeding belong to a greater group of diseases, which
are followed by severe economic losses, especially
among broilers. The above mentioned diseases are
characterized by Jordan (1996) as acute or chronic
illnesses, which are accompanied by severe respiratory
symptoms and lesions in other organs. The causes can
be infectious (viruses, bacteria, fungi, parasites) and
non-infectious (ammonia, fumes, etc) factors (Emele
2001). The most common viruses, which can cause
respiratory disorders, are Newcastle Disease Virus
(NDV), Infectious Bronchitis Virus (IBV) and
Infectious Laryngotracheitis Virus (ILV). Bacteria that
are either primarily responsible for or secondarily take
part in respiratory diseases are various Mycoplasmas,
Haemophillus paragallinarum, E. coli and Ornitho-
bacterium rhinotracheale (ORT). The factors act either
alone, causing independent respiratory disease or in
combination, leading to respiratory syndromes. The
avian respiratory diseases and mainly those which
derived from various combinations between pathogens
usually result in severe losses.

In avian systematic breeding the most common
respiratory disease with high mortality is colobacte-
ricidal septicaemia. This can be attributed exclusively to
E. coli, which acts as a primary cause or to a combina-
tion of many pathogens, including E.coli, which can
play key role as a complication factor. In the diseases of
the last case belongs also the Chronic Respiratory
Disease Syndrome (CRDS), where E.coli as well as
Mycoplasma gallisepticum, Mycoplasma synoviae,
viruses (mainly IBV, NDV, Pneumoviruses, Myxo-
viruses and Reoviruses) and various other bacteria take
part (Barnes et al. 1997). In a study of respiratory
diseases of broiler chickens in Greece it is referred that
E.coli and staphylococci were the most important
complicating bacteria, and about Mycoplasma it is
referred the significant participation of Mycoplasma
synoviae (Georgiadis 1998, Georgiadis at al. 2001). The
results of CRDS become more intense when bad living
and feeding conditions coexist (Emele 2001).

The avian respiratory diseases are characterized
usually by sneeze, cough, nasal flow, conjunctivitis and
increased mortality reaching in some cases 20%.
Depending on the severity of the illness, tracheitis and
congestion of the liver, spleen and kidney can be
observed. The air sack walls appear thickened and
covered with clots of fibrin, whereas pericarditis,
perihepatitis and peritonitis can also be observed (Jordan
1998, Shane 2001). In the case of colobactericidal
septicaemia, the symptoms are more intense, the lesions
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ouvnBwg @Tépvioua, PR, QWVIXG EXRQLUO, ETTLITEQU-
xnitda xow avEnuévn Bvnowdmra ov umoel vo pod-
oet uéyxotl 20%. Katd t vergotout] dLamiotdvovTal,
avoLGYwS ™ 0oPapdthTag, Teayetitda, cuupsonon
NITATOS, OTAHVOS KOl VEQPQMV, EVE TA TOLYMUNTA TWV
0EQOPEOWYV CARWV EUPAVITOVTOL TETAYVUEVA RO ROl
Apuévo pe miypota wixng. Emahéov, mapatnooivio
meouraditida, mepmatitda, meprrovitida (Jordan
1998, Shane 2001). Ztig wepurtdoeLs xohofoxtnotda-
wiS ompounpiog elvol eviovoTEQX TAL CUUTTMOUOTH KOL
oofapdtegeg oL alhoudoelg, xatd e Tig Partnoloro-
ywrég eEetdoeis amd delyuoro omAdyvwy, aluoTog ®ou
wehot tov ootdv oe MackConkey agar 1) og dhha vio-
otpwuota (tergitol-7 agar 1 eosin methylene blue,
EMB-agar) amopovdvetan E.coli (Barnes et al. 1997).
210 oUvdpouo g XAN, extdg amd ta rohofantnoidia,
WTOQEL VO OUTOUOVAVOVTAL UUXOTACAOUOTO RO GAAOL
mafoydvol puxgoogyaviouol (taotepéihes, ORT, »hm).

[Mapd to 61l Tta maboydva altia Tov TEORAAOTVY
OVATTVEVOTLHA VOO UOTOL EVOL YVOOTA 00 ROL OHETES
deraeties, pe eEalpeon 1o ORT mwov ta&wvour|Onxre oye-
Trd mpdogata (Empel 2001),  aviipetdmion toug o
pauéver SVoroA ®at eEaxohovBovY va TEoraAovY On-
UOVTIRES ATTAMAELES OTY OUOTNUATIXT| TTTHVOTQOQICL.

Televtailng, ToQotEON®e Ueiwon Twv TEQUTTH-
OEWV OVOTTVEVOTLXAY VOONLATWY OTA TEQLOTATLXA TTOU
eEetalovran omv Khwvixy) Iaboloyiag ITmvdv. Sty
eoyaoio aut ratapueteBnxray amsd to agyeio e K-
vwrtig ITaBoloyiag ITinvdy xan Ttagovoidtovral aQud-
UNTLRA TOL TTEQLOTOTLXG. AVATVEVOTIRWDY VOO UATWYV XOL-
td ta €t 1992-2001. Andun extpdrton ®ow oxoAdleTon
1 OVYVOTNTO ERPAVLONS TOVG, ®ABMS RaL 1) TOEEN TV
vOONUATWV Pe TNV Q00 TwV ETAV.

YAIKA KAI ME®OAOI

Awnj pag épevva

Katd v tehevtaia dexaetio (1992-2001) eEetd-
omrayv oty Khviri IaBoroyiag ITtyvav 7.921 weot-
oToTIXd, TOU TOOEQPYOVTAY HVQIMS Atd EXTQOPES TS
Bdperag EAMGdag, adhd o antd dAAeS TeQLOYES TG
x0eas. [TegLotatind avamvevoTirdy voonudtwy Bew-
ofOnxav 6o enpavitoy avamvevotind ®Mvird ov-
UITTAOUOTO, OALOLDOELS EVIOTLOUEVES ATOXRAELOTIXA OTO
OVATVEVOTLHG 0VOTNUO (0WOWVES, VITOXOY) L0t KOATTOL,
ToayEla, TVEYUOVES, AEQOPOQOL OdXO0L), UE 1| XWOLS Oh-
AoLdoeLg TEQURAOITLONG RO TTEQUNTATITLONS RO RUTA
g Baxtnororoywmég eEetdoelg amopovavovray E.coli
1 dhho emuthérovra tafoydva faxtiolo.

Ta 1.154 meprotatind, amd To ovvoro Twv 7.921 mov
eEetdomray, duayvadodnxrav wg avamvevotrd ue fd-
01] TO LOTOQLXOG, TA XAWVIKA CUIITTHOUATC TWV TTQOTHO UL
00EVTOV COVIAVAY TTTNVOV, TLS LIRQOOKOTILRES AAAOL-

more severe and E.coli is isolated from viscera, blood or
bone marrow samples by using Mc Conkey agar or other
media (Tergitol-7 agar or Eosin methylene blue, EMB
agar) (Barnes et al. 1997). In CDR syndrome, not only
colibacilli, but also Mycoplasma spp and other pathogens
(Pasteurella spp, ORT etc) can be isolated.

Although the pathogens causing respiratory diseases
are well known for decades, with the exception of ORT
which has been classified recently (Empel 2001), dealing
with them remains a difficult task. As a result, these
pathogens continue to cause severe losses in poultry
industry.

Recently, a decline in the number of cases examined
in the Clinic of Avian Medicine has been observed
relating to respiratory diseases. With this study all cases
referring to respiratory diseases, examined during the
period 1992-2001 in the Clinic, have been measured
and documented. Furthermore, the occurrence of these
cases as well as the evolution of the disease is estimated
in recent years.

METHODS AND MATERIALS

Our study

During the last decade (1992-2001), around 7.921
cases, derived from flocks of Northern Greece as well as
other areas, have been examined in the Clinic of Avian
Medicine. Cases related to respiratory diseases were
considered those which were characterized by
respiratory symptoms, lesions located exclusively at the
respiratory tract (nostrils, suborbital sinuses, trachea,
lungs and air sacks) with or without pericarditis and
perihepatitis lesions, whereas from bacteriological
examinations E.coli or other infectious complicating
bacteria have been isolated.

1.154 out of 7.921 examined cases were diagnosed as
respiratory based on the history, the symptoms observed
on the live chickens, the macroscopic lesions on dead or
sacrificed birds and the results from laboratory tests.
The total number of every year’s examined cases has
been recorded, as well as the number of respiratory
diseases during the period 1992-2001, indifferently of
the cause. In comparison, both the occurrence of
respiratory diseases per year and their evolution during
the same period have been estimated.

Statistical processing

For data’s statistical processing, both Pearson chi-
square analysis and Fisher’s exact test with p<0,05 were
used.
RESULTS

Table 1 shows that the cases of avian respiratory
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WOELS TWV VEXQWMV 1| BUOLOOOEVTOV TTNVAOVY %O TOL OLTTO-
TEAEOUATA TMV EQYAOTNOLOXRMV EEETATEWV.

Kartaypdgpnxre 0 ouvolndg aoBuds tmv eEetaoté-
VTV TEQLOTOTIRWV RAOE £TOVG %Al 0 0QLOUSS TV ava-
TVEVOTIRMDY VOOUATWV OVEEGQTNTO TOU ATLOAOYLXOU
oA yOVTa, ®0Td TO (EOoVIRG didotua 1992-2001. Zv-
YHROLTIHA EXTIUHONKRE 1) OVYVOTNTA EUPAVLONG TMV OVOL-
TIVEVOTLRMY VOO UATMV avd €T0g, ®aBmg ®aL 1 woeeia
TOUG OTO CUYXERQLUEVO XQOVIRG OLAOTN AL

Yroatiotixn exeEeQyacia

I otatotizy eneEepyaoio twv dedopuévmv xon-
owomouinxe 1 néBodog Pearson chi-square analysis
nou Fisher’s exact test pue p<0,05.

AIIOTEAEXMATA

Ztov mwivaxa 1 @aivetar 6Tl To TEQLOTATIRA TTQO-
OBOAS TOU OVATTVEVOTIXROU OCUOTHLATOS TV TTTHVAV TV
tehevTaio OEXOETIO TOQOVOTOOAY RAUPY). SUYHERQLUE-
va, otov stivara 1 gaiveton 6t 1o €rog 1992 10 mooootd
TOV OVATVEVOTIXMOV VOoNudtmy amotehovoav To
26,49% tov CUVGLOU TV TEQLOTATLRMY TTOV EEETAOTY-
xav oty Khviren aBoloyiog ITmvadv, to 1993/22,14%,
10 1994/17,24%, to 1995/18,00%, 10 1996/10,04%,
101997/9,93%, to 1998/11,92%, to 1999/7,79%, 10
2000/7,77% wou 1o 2001 t0 TOC00TS peL®ON®E OTO
6,99%. Am6 ™) otoTioTr] REAETY TV oToTEAECUATWV
aiveton 6TL 1 Pelmon Tov aQLBRoy TOV TEQLOTATIRMDV
HTo OTATLOTLRMS oNUovTLKy To £1og 1993, Tv eduevy
detlo (1994-1995) now to 1996. Ztn ovvéxeia (1997-
2001), taporneiBnre TeQUTEQ®W UELMOT TMV TEQLOTO-
TV, N omola duwg, ue eEaipeon to €rog 1998, dev
Hrow otaToTrog onuovtky. Fevird, mogotnoeital ot
vege onuavtirt] Ttdon uéyol to 1997, n omoia ouve-
ylomne now ota emdueva € (Avdyoaupa 1).

XYZHTHEIH

Ané ™) pehétn ot aivetal 6Tl To TEQLOTUTIRA
TEOOBOANG TOU OVOTTVEVOTIXOU OUOTHUOTOS TV JTTH-
vV TV tehevtaia denaetio tagovoiaoay (e WrEES
eEQLQEOELS) OTAdLOMY AP, ZUYRERQUUEVAL, POIVETAL
dtL 0mt6 to €tog 1992 péyol to 2001 o Toc00Té TV TTE-
oLotatrdv wov eEgtdotray oty Khviry Iabohlo-
yiag IMtnvav elvar oyeddv TE€0oeQLs PORES UrEAETEQO
astd exelvo mov vieye mow 10 yodvia.

H pelmon tomv TeQLoTatimy ovostveEVOTIRMOY VOOT|-
wdtwv €xeL ueydahn onuaoto otV ITTVOTEOMIN, TV VIO~
AOYLOTOUV OL ONUAVTIRES OLROVOUXES OITMAELES TTOU
TEOXAAOTV T VOO UaTe 0uTd ®ow 1LaiteQa 1 xohoPa-
ooy ompoupia.

To epdTuUa TOU YEVVLETOL EIVOL OV 1] ONUOVTLXY
ot LElMON TV TEQLOTOTIXGV UTOQEL VoL Elvou €va Tu-
¥ 0Llo YEYOVAG 1] TO UTOTELECUOL (OGS OELQAS LETQWY TTOU

IMivaxrag 1. ApBudg eEetaobévimy meprotatndy, aglOuss rot
TOOOO0TO UVATVEVOTLRMY VOONUATOV, avd €T0G ®atd T denae-
tia 1992-2001

Table 1. Total examined cases, number and percentage of
respiratory disease cases, by year during 1992-2001

Xvvolo ABudg avomvevoTindv
“Evog TEQLOTATLRAV TEQLOTATIRAV
Year Total cases Total respiratory cases
1992 970 257 (26,49%)°
1993 962 213 (22,14%)"
1994 870 150 (17,24%)°
1995 822 148 (18,00%)°
1996 816 82 (10.04%)"
1997 815 81 (9,93%)"
1998 755 79 (11,92%)"
1999 680 53 (7,79%)"
2000 630 49 (7,77%)"
2001 601 42 (6,99%)"

Svvoho 7.921 1.154

a,b,c,d,e: TTooootd pe diapoetind ex0€T dLapéQouy anuavtind
(p<0,05).

a,b,c,d,e: Percentage with different superscript have significant
difference (p<0,05).

infection during the last decade decreased. More
specifically, in Table 1 it appears that during 1992, the
26,49% of the total cases examined in the Clinic of
Avian Medicine referred to respiratory diseases, in
1993/22,14%, in 1994/17,24%, in 1995/18,00%, in
1996/10,04%, in 1997/9,93%, in 1998/11,92%, in
1999/7,79%, in 2000/7,77% and in 2001 the percentage
was reduced to 6,69%. The statistical processing of the
results shows that the decrease in the number of cases
was statistically more significant during 1993, the
following 2 years (1994-1995) and in 1996. Afterwards,
during the years 1997-2001 it was observed a further
decrease in the number of cases that, except year 1998,
was not statistically significant. Generally, until 1997
we observed a significant decline, which has been
continued during the following years, as seen on
Diagram 1.

DISCUSSION

This study shows that the avian respiratory infection
incidents are progressively reduced (with minor
exceptions) during the last decade. More specifically,
the study shows that from 1992 to 2001 the number of
respiratory cases examined in the Clinic was fourthly
smaller than 10 years before. This reduction has very
important significance in the poultry industry, because
of the severe economic losses caused by them and
mainly by colobactericidal septicaemia.

Watching the development of poultry industry
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Aoufdvovral T6o0 OTo GV OVOITOQAYWYNS ROl OT
EXNOAATTTIOLEL OO0 ROL OTOUS XDQOVS EXTQOPNS TMV
NOEOTAQAY YWDV 0pVIO V.

IMopaxohovBdVTOS ™V avATTuEY TS TTNVOTEOQPIOG
™V tehevtaia deragtio xat eviomiCoviag To EMUITAEOV
UETQOL TTOU EQPAQUSOTNROV OTOL TTOTQOYOVIXA OUWvY, 0T
EXRONATTTIOLAL, AAAG %O OTOVE YWEOVS OVATITUENS TOV
AOEOTAQUYWYDV 0QVIOimY, dtammotddnxay ta eENg:

1. Behtioon tov £y20T00TA0EOV. ZUAVTLROS 0QL0-
UOg AoV TTHVOTROPEIMV €xeL ON avtirataotadel
UE VEES WOVTEQVES KTLOLANES EYRATAOTACELS, UE KO-
tdAAnho eEomhoud véag teyxvoloyiag.

H xoroozev] tov vEov #Tiplmv emteéneL To 6mOTo
®al €0xoho ®aBuQLONG, TV ATOAGUAVOT TOU YHQOU
%O YEVIXA TV RAAUTEQYN autGdo0on TV HETOWV froa-
OQPALELOS, UE ATOTEAEOUA TN HElwOm TOU uxQopLoxos
(POQTIOV OTOUS YWEOVS TWV TTTHVOTQOPELWV XL, RAUTC
EMENTALON, TN UELWON UETOPOQAS TALHOYOVIV ULHQO00Q-
YAVIOUMDV 0TT0 TTNVOTEOQE(O 0€ TN VOTEOQE(0. MOhO-
VOTL OL WXQOOQYOVIOUOL UTTOQEL VO UETAPEQOVTOL UE
TOV a€Qa, TO UEYOAUTEQO OUWS TOTOOTO UETAUPEQETOL
UE TOUG AvBQMITOVE, TOL THA, TO OYHUATO KoL TO SLGO-
pa gpyahieio 1 vard ovorevaoiag (Parker 1998).

O e@odLaouds Tov xtEiny ue eEomhoud véag te-
xvohoylag emruyydvel Tov Wavixns eEaeQLond, T ow-
oty nau otafeEy] Bepuoxpacio xou vygaoio xou TV
1O TOLOTNTA THS OTQWUVHS, EVE AvTIBETO ATOTQETEL
™V Tagoywyn aupmviog, Prapegdv agptmwv (CO,, CO)
2OL OROVNG. QG YVWOTAYV, 1] 0ROV TWV TTYVOTQOPE WY
TEQLEYEL VITOLETUUATO PTEQWV, DEQUATOS, OTOMUVIG
2O TQOPI|C KO WITOQEL VAL LETAPEQEL LOVG, ForTHOLL RO
toEiveg fantnoiwv. H ondvn avtote g 1 poli ue fro-
Peod agora xow ®xvElmg TV aupmvia Teoxalel ahhoL-

during the last decade and spotting the additional
measures applied to breeder flocks, hatcheries as well as
broiler houses, led to the following:

1. Improvement of the facilities: A significant
number of old poultry houses has been already replaced
by new modern buildings, equipped with the last
technology.

The construction of new buildings allows proper and
easier cleaning, disinfection and generally better
performance of biosecurity measures, resulting in
microbial burden reduction from house to house.
Although microorganisms can be transported by air, a
great amount of them is usually transported by people,
livestock, vehicles, tools or packaging materials (Parker
1998).

The use of new technology equipment secures ideal
ventilation, proper and stable temperature and humidity
conditions and good quality of litter, whereas it prevents
ammonia, harmful gases (CO,, CO) and dust
production. House dust contains feathers, skin, litter
and food residues and can carry viruses, bacteria and
bacterial toxins. Dust alone or together with harmful
gases, such as ammonia, causes lesions in the respiratory
tract, favoring the establishment of infectious
microorganisms (Parker 1998, Nighot et al. 2002).

The replacement of the traditional on-the-floor
drinking water pots by a new system, through which
water is supplied in droplets form, has played key role
in the reduction of infectious microorganisms spread.
Drinking water under this form prevents infection from
already infected birds and furthermore, flock infection.
Water and litter may become sites of concentration of
high infectious colibacilli. Improvement of living
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MOELS OTO OVATVEVOTIRG CUOTNUA, TOU EVVOOVV THV
gyratdotaon rodoyovov wxpoopyavioudyv (Parger
1998, Nighot et al. 2002).

Znuavtind 6ho ot uelmon petapoeds taboysvmv
WHQOOQYAVIOUMDV EXEL TTOUEEL RO 1] OVTLXOTAOTAON TOV
TAEAS00LOXMV ETOATELWY TOTLOTEWMV UE TO OVOTHIA
X0Q1yNong ¥0arog uité woep otaydvmv (pmuyimies). H
XOONYNON Tov UOUTOS U TOV TOGTO 0TV eUTodilet )
uéAuvor] Tov amd ta LoOAVoUEVA TTTNVA ROl RATA OUVE-
weLa ™) uoAvvon tov oujvoue. To vepd xaw 1 otempviy
wroel va amote oty eotieg ®ohoPaxrTnELdlwY VPMAC
houpoydvou duvauns (Nighot et al. 2002).

Extdc amé v mape uitédion twv HoAvvoewy, 1 fel-
tlwon tov ouvOnrdv dafioong €xel mg amotélecuo
%Al T UElmon TG ROTOTGVNONG TWV TTHVAV (Stress),
OV €{val EVVOTRAS TOQAYOVTOS YO TV EYXOTAOTOON
v, faxtnolwv xow avgdvel Tig neteuPorlarés mae-
végyeleg and toug epfohracpoig évavi g ND xon
s IB (Czarick 1998). Xe yodvieg meQuutddoeLs stress Ta
TTNVA RaBloTOVTAL EVAAMTA OE PARTHOLO RO TTOQACL-
Ta. OL TOQAYOVTES RATOTOVIONG UTOQOUV OXOUY VO
TEOXAAETOUV OBVOTEQNON TG AVATTUENS, naxy We-
TATEEYPLUATNTA TS TEOPNS ®aw alEnon g evaod-
olag Tmv TvdY otoug dudgpooug totg (Hess 1998).

2. Egagpoyn mooyooppdrov eppforiaopdv. H eEE-
MEN g TeYvolOYiaS OV TAQUOoREVY TwV EUBOAI0OV
amotéheoe foourd otouyelo otV avamTuEn TS oVoT-
notrng ttnvotpogioc. H mapaywyt| fehtiouévay eu-
BoAiwv, T600 Yo Tal YVOOTA 0TS #OULEEG OVOTTVEVOTLRA
vOoRRato. 600 %Ol YL TOL VEOEUPAVIODEVTQL, elye mg
OTTOTEAEOOL TOV RAAUTEQO ELEYYO TWV VOO UATWY O~
tdv. [daitegn onuaoio elye 1 avdmtugn véwv eufoiimv
Evavtl TV LoV ™g véoov Gumboro (hoyuddng vooog
tov Bukdrov touv Fabricius), Thg howwadovs avauiog
tv opviBiwv (Chicken Infectious Anemia,CIA) »ow twv
€0V, TOV TEOXAAOTVY AVOCGORATOUOTOA.

To avEnuéva meprotatind g véoov Gumboro, e
TLG ONUOVTIXES QTTMAELES TTOV TOQATNEYON®AV TaL Te-
Aevtalo €T, avAayROoOV TOUS TTTHVOTEOQPOUS VO OXO-
AovBouv motd Ta TEOoYAuUaTa EUPOMACIOT YLoL T VO-
00 awt. To yeyovdg autd elye wg ATOTELECUOL TV TTQO-
OTAOLO TV TTHVOV OTTO TS VTORMVIXES LOQPES, AAA
2O TS ®MVIRES LOEPES TS VOOV, Gmov poxaheltal
ovooorataotor. O 16g g véoou mpoofdilet, xtdg
TOV AAAM®V 0Ydvmv, ral tov 0déva tov Harder. O adé-
vag auTtdg aller onuovTvG QOAO TNV TOTLXY avooio
21ATA TOVS EUPOMACUOTG EVAVTL TWV OVOTTVEVOTIXGV
voonudtmv. Ou guotxot 1 euporraxol Lol g véoou ow-
¢ eWTodLovy HeErMS TV wavdtTa Tov adéva vo
avtamoxolfet otovg eufohacpovs Evavit g IB »ou
ND ( Zavala 1998). T'ia t0 Aéyo awtd, oL yvdueg Oui-
OTOVTOL EAV TO TTNVA TEETEL VO eufoitdlovtal yio T

conditions leads not only to the prevention of the
various infections, but also to the reduction of avian
stress, which helps the establishment of virus or bacteria,
increasing at the same time the post vaccination effects,
when birds are vaccinated against ND and IB viruses
(Czarick 1998). In cases of chronic stress, birds become
susceptible to bacteria and parasites. Stress factors may
also cause growth retardation, bad food conversion and
increase of bird susceptibility against viruses (Hess
1998).

2. Vaccination program application: The evolution
of technology in vaccine production has been the key for
the development of the poultry industry. The
production of improved vaccines for both, known
respiratory diseases and newly presented, led to the
better monitoring of these diseases. The development of
new vaccines against immunosuppressive viruses of IBD
(Gumboro disease), CIA (Chicken Infectious Anemia)
and Reoviruses was of great importance.

Increase of IBD cases, followed by severe losses
which were observed during recent years, forced the
farmers to follow precisely the vaccination programs
against IBD. This resulted in the protection of birds
from both subclinical and clinical IBD forms that lead
in immunosuppression. IBD virus infects, besides other
organs, Harder’s gland. This gland plays significant role
to the local immunity after vaccinations against
respiratory diseases. Both natural and vaccinal IBDVs
partially present Harder’s gland capability to satisty
with the vaccination against IB and ND (Zavala 1998).
That’s why there are two contradictory opinions among
scientists about whether birds should be vaccinated
against IBD prior to vaccination against IB. Vaccination
against Marek’s disease in broilers is also, in general,
very important. MD virus, besides tumor growth, may
also cause severe immunosuppression due to Fabricius
bursa and thymus atrophy. Immunosuppressed birds
cannot obtain sufficient immunity from vaccinations
against ND, IB and ILT, resulting in increased
susceptibility in these diseases (Nighot et al. 2002).

As integrity and good function of avian immune
system are the key for the success of poultry farms
(Zavala 1998), the applied vaccination programs,
including these against IBD and MD and vaccinations
against ND, IB, ILT, offer protection against avian
immunosuppressive viruses, as well as against viruses
infecting mostly the respiratory system.

3. Change in owner’s behaviour: Building of big
farms with great number of birds, which can yield high
profits and at the same time put in stake big financial
capitals, has forced owners to be more cautious and
cooperative with special avian pathologists. This led to
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v6o0o Gumboro mowv Tov epfoiraond Evavtt g IB.

Snovdaiog elvat, eiong, 0 QA0S TG YEVIXEVUEVNS
EQPAQUOYNS TOV euPfolacuot Evavtl TS vOoOU TOV
Marek (MD) ota npeomapaymyd stnvd. O 16g g MD,
EXTOG AT TNV EUPAVLON TV GYRWOV, TQORAAEL RO ON-
novtzov faduot avoooraTootoly AGym TS ateopiog
tov BuAdxov tov Fabricius zouw tov Bpov adéva. Zui-
V1] O& OVOOORATAOTOM] deV aToxrTOUV et} avoolo
%atd Tovg eUPoMacuols Evavtl T Yevdomavmdloug,
™ Aowwmdovg Pooyyitdag xal Thg Aotuddovg haguy-
YOTQAEUTIONG, PE ATOTELETUA VOl EIVaL EVAAWTA OTOL
voorjuata avtd (Nighot et al. 2002).

Kafuc n arepoudtnta now  »air Aertovpyio tov
OVOCOTOMTIXOU CUOTHUATOS TV TTNVAY (VoL OTOL-
xeto amaaltnto Yo TNV emituylio uiog TTnvoTQOomIHig
emyelonong (Zabala 1998), to epagupotoueva eupo-
Maxrd mooypduuata, wov megrhapfdvovy epfolia-
opovg €vavil g vooov Gumboro, g MD xou emo-
vepupfolaouots évavittmv ND, IB, ILT, mapéyouvv moo-
oTaol0. 0TA TTNVA EVAVTL TOV OVOTOXOTAOTOATLRMV
LV, AAAG ROt EVAVTL AUTAY TOV TEOGRAMOUY #VEIWS
TO AVOTTVEVOTIHG OUOTHUCL.

3. AAAayn) 0T CUPTEQLPOQA TOV TETVOTEOOV. H
dMuovgylo peydhwv Tvotopdy Hovddwy ue wo-
AdpBpa Ttvd, wov amofrémovy PERara og VPNAS
%€000¢, OAG dranvduvetouy ueydia orovourd xe-
pahona, €xel avayrdoeL TOUG TTNVOTEOQOUS V. Elval
TTEQLOOOTEQO TTQOTEYTIXOL ROL CUVEQYAOLUOL UE TOVG
£101rovg mnvomaboldyous. Autd eiye wg amotéleoua
TOV TTEQLOQLOUO 1] RO THV TTOVON OXOUY TS AOROTN S XO-
ONYNONGS PAQUARMY, THV EPAQUOYT] CWOTOV UETOWV
aolipavong xou froacpdielas yeviroteoa, xabig
O TV 0001 RO TOHTLRY EQOQUOYY] TMV TQOYQOUUATWY
eupoiraopon. ‘Oha to mpoavapehgvia evvootv Tov
ELeYy0 TV TAQAYSVIWV TOU TEOdLBETOVV TaL TTNVA
oty exdfhmon avamvevotrdy voonudrtwy (Desmukh
et al. 1998).

4. Behtioon tov ottneesiov. Me ) ovveyn fel-
TIWON TV YEVETIHMDG ETAEYUEVOY VPOLOTV-00VIBTwY,
avEdvovror xou eEedinetiovion oL daTOPIHES amaL-
THOELS TOUS RO TAQAAANAO ToowOeTaL | cuveyng Pel-
T{OON TOV OLTYQECIMV TOVS [LE OROTO TNV ROAITEQY) TTOL-
OTLXY RO TTOCOTIXT] TG00 TV TTTHvHV avtdv. TIépa
antd ™ Pertinon Twv orodGoEmV, TO LOOQQOTNUEVQL
OLTNEEDLOL OUVELCPEQOUV OTH ALATIENON TG OHEQALS-
THTAS %O TNS KAAHG AELTOVQYIAS TOU OVOCOTOWTLXOY
OUOTHILATOS TV EXTEEPSUEVAOYV TTTNVEHV, TO OO0 VITO-
vopevetal amd o Totkhio StatQogurdv eAAelPemV
%o VLo0EEOTLAV. ‘Ommg elva yvwotd, 1 EMenym Tem-
TEIVOV €YEL WG TOTELEOUA TN UElMON TOV HVRAOPO-
povvtav aviowpdtov, 1 EMenpn Na v Cl el duope-
V1] eidROON 0TO AVOTOAOYIHG OVOTNUA TV 0OVIBTWY,

the laminator or elimination of the meaningless use of
drugs, the application of proper disinfections and
biosecurity measures, as well as the proper and regular
application of vaccination programs. All the above
measures help monitoring avian respiratory
predisposing factors.

4. Nutrition improvements: Under the constant
improvement of the genetically selected chick-hybrids,
whose nutritional demands keep increasing and
specializing, a new constant effort of ration improper
aiming to the best qualitative and quantitative
performance of the birds is being promoted in parallel.
Beyond yield improvement, balanced rations contribute
also to the maintenance and good function of the
growing broiler’s immune system undermined by a
variety of nutritional deficiencies and imbalances. As it
is well known, the lack of proteins results in the decrease
of circulating antibodies, the Na or Cl deficiency
influences negatively the function of avian’s immune
system, high chlorine content reduces immunological
reaction, whereas Se in combination with vitamin E
protects cell membranes against oxidative reactions
(Hess 1998).

Subsequently, balanced rations, good quality of
nutrients, addition of permitted substances, such as
prebiotics, acidifiers, etc., and removal or inhibition of
some undesirable substances, such as immuno-
suppressive mycotoxins aflatoxin and ochratoxin (Parker
1998), make birds less susceptible to respiratory and
other diseases generally (Klasing and Austic 2003). Due
to the above, it is obligatory that food design aims to
avian body fortification and moreover to their better
health and performance.

5. Chicks origin: Although care for breeder flocks
was and is still increased, broiler farmers’ demand to
purchase chicks free from a series of pathogens, such as
Mycoplasma spp, Salmonella spp, etc., led the breeder
farmers to increase even more security measures in
breeder flocks and in hatcheries. These measures, along
with systematic vaccinations against IBD and CAV in
breeders, so that their offsprings acquire high antibody
titers against these immunosuppressive diseases, have
contributed to the increasing tolerance of the birds
against various diseases.

The improvements and modifications, which have
been completed during the recent years in poultry
industry worldwide, have also been applied to poultry
houses in our country.

In conclusion, the progressive reduction of
respiratory diseases among the cases examined in the
Clinic of Avian Medicine during the last decade cannot
be considered as random, but it should be attributed to
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1 VYNAN TEQLEXTIXATNTO OE YADOLO UELDVEL TV OLVOCO-
Aoy dpaotnELdThTa, EVE TO OEANVLO 08 oUVOUIOoUS
ue ™ Prrauivn E mpootatevel Tig »uttoourég neppod-
veg omd g oEedoels (Hess 1998).

SUVETMS, TO LOOQQOTNUEVOL OLTNEEDLAL, 1) ROAY] TTOL-
STNTOL TV CUOTOTIRGYV, XOODG ®aL 1] TEOOON®Y emLTOE-
TV ovoLdV (TTEOPLOTIRAIV, OELVOTTOUNTAV, ®ATT) %ot 1)
ATOPARQUVON 1] AvaoToM] TG dEdoNS 0QLOUEVWY ave-
TBVUNTOV OVOLDY, OTTME TOV LUROTOELVAV APAATOEIVNG
naw oxpotogivng (Parker 1998), xabiotovv o wtnvd ov-
BexTndTEQO OTA OVOTTVEVOTIXA VOO UATA ROl OTLS SLd-
popeg aoBéveleg yevindtepa (Klasing and Austic 2004).

"Evexa tottou eival emifePANUEVo 10 OLTHEEDLO VoL
awoPAETEL OTNV EVIOYVON TOV 0QYAVIOUOU TWV TTHVAV
ue oxromd v xahitepn vyela xwou arddoo.

5. IIgoéhevon tov veooowv. Mohovitt 1) poovtida
YO T, TTATQOYOVIRA oujvn fitay xou eEaxolovdel va ei-
Vo AUENUEVT, 1] ETUTAXTLXY] OITOLTHON TWV TTHVOTESPMV
va, pounBevovral TVA amadl oy uévo amd uLa oeLQd
a0Beveldv, Mg TS UWUROTAAOUWONS, COALOVEILW-
ong, %.d., 081 YNOE TOVS EXTOOPELS YEVVITOQMV VO, LU~
ENoouv axdun meQLooSTEQO TA UETQA TROOTUC(0S OTA
TOTOOYOVIXA OUvH %o ota exxohamtiole. Ta péroa
owtd, woll ue Tovg ovotnuatirovs eufoliaouois éva-
viLtNg véoov Gumboro (IBD) xaw tg howaddovg avaou-
utog (CAV) oto matpoyovird Ouv, e Oromo oL oo-
yovou va. €xouv vPnAovg TITAOUG aVILOWUATOV EVOVTL
TWV OVOOOXROATOOTAATIRMY AVTAV VOONUAT®Y, €X0UV
ovupdiier ddote Ta vead TTnvd va eivol avOerTindTe-
o0 0T0. dLAPOQO. VOO UATAL.

Svurepaouatird, 1 otadiaxy uelwon tTwv ava-
TIVEVOTIRMDY VOONUATMVY UETOED TMV TEQLOTATIXWDV TTOU
eEetdomrav oty Khvin IaBoroyiag [Ivdv xotd
v televtaio dexraetio Oev umoel va. Bemonbel Tu-
Y00 yeyovog, odd mémel va. artodoBel oty oelpd ué-
TOWV 7OV eAMj@BNoay ol ovveyiCoviar vo Aaupdvo-
VIO OTOL OUNVY] CVATTOQAY YIS, OTA EXXOAAITTTHOLL, OTOL
OVOOQETTIOLOL %Al OTOVS YMDOOVS EXTQOPHS TWV OQVL-
Bilwv npeomapaywyric. H owoti egaouoyr] tov Hétowy,
EX TMV OTTOIMV TA TEQLOOGTEQX EIVAL YVWOTA €0 RO
TOAA Y0OVIa, 6w 1 Pertinwon Twv cuvBnudy dio-
Blwong xal dratpogiic, | owoT epagpoy Twv eupo-
MOXEV TQOYQOUUATWV KL YEVIXA 1] EQAQUOYT] TV KO-
TdAMN AV nétowv froacpdrelas, €yl TeTiyEL T nelw-
on TV TaB0YSVMY ULXQOOQYAVIOUHY, Wiaitepa g
E.coli, T pelwon TV 0TQECOMOY ROTAOTACEWY KOl
TG TEOROAAOVUEVNG AVOOORATOOTOATS, TNV TTQOCTAC(O
NG OXEQULOTNTOS TOU OLVOTOTTOLNTLROU CUOTHUATOS KOl
™V eVioUOoN TS QUUVOS TOV 0QYAVIOUOU TV TTTNVOV.

a

a series of measures which were and continue to be in
breeder flocks, hatcheries and broiler houses. The
proper application of the measures, most of which are
known for years, such as the improvement of living and
feeding conditions, the radial vaccination programs and
in general the application of suitable biosecurity
measures, succeeded in the limitation or elimination of
pathogens, especially E.coli, the reduction of stress
conditions and the impending immunosuppression, the
protection of the immune system’s integrity and the
enforcement of the avian immune system. 1

TEPIOAIKO THE EAAHNIKHZE KTHNIATPIKHE ETAIPEIAX 2005, 56(3)
JOURNAL OF THE HELLENIC VETERINARY MEDICAL SOCIETY 2005, 56(3)



GEORGOPOULOU J., IORDANIDIS P., BOUGIOUKLIS P.

227

BIBAIOI'PA®IA - REFERENCES

Barnes H, Gross WB (1997) Colibacillosis. In: Diseases of
Poultry.10th ed Iowa State University Press, Ames, lowa,: 138-144

TFewoyudadng I' (1998) Zvufor oty UEAETH TOV AVOTVEVOTLRMDV
VOONUATMV TV %QEOTAQAYWYHV 0pviBimv omv EAMGdQ.
AdortoQun dtoTQLup.

Czarick M (1998) Fewer respiratory problems with better climate
management. World Poultry, December 1998: 6-7

Deshmuck SG, Survashe BD (1998) The hazards of respiratory
diseases complex. World Poultry. December 1998: 4-5

Emele J (2001) Causes of respiratory diseases in chickens. World
Poultry 17,11:34-36

Emele J (2001) Respiratory discases in chickens of no-viral origin.
World Poultry 17, 12: 39-43

Empel van P (2001) Ornithobacterium rhinotrachiale. In: Poultry
discases. 5th ed (eds Jordan et al) W.B.Saunders London pp
138-145

Georgiadis G, Tordanidis P, Koumbati M (2001) Cases of Swollen
Head Syndrome in broilers chickens in Greece. Av Dis 45: 741-749

Hess JB (1998) Design feed with health in mind.World Poultry.
December 1998:23-24

Jordan F, Pattison M (1996) Colibacillosis. In: Poultry Discascs. 4th
ed, University Press, Cambridge, :38-44

Klasing KC and Austic RE (2003). Nutritional diseases. In: Diseases
of Poultry, 11th ed, Iowa state University Press, Ames, USA,:
1027-1053.

Nighot PK, Kalte GN, Ghaleasi GR (2002) Physiopathology of avian
respiratory diseases. Poultry International 41, 9: 24-28

Parker C (1998) Why should respiratory diseases concern us? World
Poultry. December 1998: 8-9

Shane SM (2001) Signiticant E.coli related conditions of poultry.
World Poultry 17, 10:35-37

Zavala G (1998) Solid immune system essential for respiratory
integrity. World Poultry, December 1988: 14-15

TEPIOAIKO THE EAAHNIKHE KTHNIATPIKHE ETAIPEIAX 2005, 56(3)
JOURNAL OF THE HELLENIC VETERINARY MEDICAL SOCIETY 2005, 56(3)


http://www.tcpdf.org

