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Extipnon g péAuvong tev Kpeo-
napayeyov opvifiov and kivntég

oadpovéddeg

I1. Iop&avibng, I. I'ewpyonotov, I'. ['ewpy1ddng,
I'T. Mirouyioukasig

IEPIAHWH. Xwv epyaoia auti avapépovial ta anoteléopara
embnpiodoyikig £peuvag IoU aQopolse OTOV £AEYY0 MINVAV Kpe-
onapaywy®v opnvév pe faktnprodoyikég e§etdoeig yia v exti-
pnon g péAuvong toug and kivntég carpovéddes. Ta efetaoé-
vua mnvd npoépyoviav and 184 opdvn mou extpépoviay oe nepio-
¥és tng B. EAAG6ag. Aud ta opfivn autd, ta 55, ta mmnvd wwv onoi-
wv efyav npookop1o0ei yia npodnmuka e&éraon, Sev mapouvsialav
kavéva KAVIKS CUPIIopa, evd) ta undlomma 129 eppdvifav noikidia
ovpmwpdwv. H épeuva Suipkeoe 5 émn ka1 mepreddpPave axm-
prodoyikég efetdoeig nepieyopévou PADY EVIEpwV Kat OAGY V@V
ano 10 rouddyiotov mnvd ané k4Oe oprivog, kabdg ka1 cuoyéuon
1oV WYV oupmw pdtwy pe v anopdéveoon A pn cadpoveldav.
Katd v épevva SramotdOnke 611 10 m0000t6 v poducpévav
opnvov kupavétay and 5,9-20%. To nocootd @aiveral va eivas
Pikpdtepo aud exeivo Arwv Evpwnaikdv ywpdv. Aképn, napa-
wpAOnke 6u n péAuvon unripye o€ oprivn ave§dptnta ané wmy ep-
@dvion fi 61 CUPITIWRGTWY KAl TO I0COOTH AOPEVWONG GaAjo-
veAAdV and 1o nepiexdpevo v wAdv Atav modd avénpévo oe
oUykpion pe ekeivo TV omAdyvov.

Aé&e1g eupempiaong: Xalpovédwon, Kpeonapaywyd opvifia, S.
enteritidis.

EIZATQI'H

To yévog Salmonella tepuhaupdvel TeQLoodteQo amd
2400 opdtumovg, amd toug omoiovg 200 mepimov €xouv
amopovodel ard Ta Ttnvd. O mo Yvmotég colovELLeS
7OV TEOOPAAROVY TaL TTNVA ElVAL OL TQOOUQUOOUEVES OF
ovtd axivnteg S. pullorum (Salmonella enterica, subsp.
enterica serotype Pullorum) wou S. gallinarum (Salmonella
enterica subsp. enterica, serotype Gallinarum), eve o6 g
RWVITES (A1) TTROOAQUOOUEVES), oL S. enteritidis (Salmonella
enterica subsp. enterica serotype Enteritidis) nou S.
typhimurium (Salmonella Enterica subsp. enterica serotype
Typhimurium).
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Prevalence of infection of broiler
chickens with motile salmonellae

Iordanidis P., Georgopoulou I., Georgiadis G.,
Bougiouklis P.

ABSTRACT. The results of a five—year epidemiological survey for
the evaluation of motile salmonella infection in broiler chickens are
reported in the present study. Three to four-week-old birds from
184 flocks, raised in several areas of Northern Greece, were examined
bacteriologically. Fifty-five out of the 184 flocks were asymptomatic
and the birds were presented for preventive examination, whereas
the rest 129 flocks suffered from various diseases. Bacteriological
examination of caecal contents from at least ten birds of each flock
was performed. Samples from the viscera were also examined
bacteriologically. Clinical signs and lesions — when present — were
correlated with the isolation of salmonella in the flock. According
to the results of this survey, 5.9-20% of the flocks were infected.
Higher incidence was noticed in other European countries.
Furthermore, no considerable difference in the incidence of infection
between asymptomatic and diseased flocks was observed. In
conclusion, salmonellae were more easily isolated from the caecal
contents than from the viscera.

Key words. Salmonella infection, broiler, S. enteritidis

INTRODUCTION

The genus Salmonella is composed of over 2.400
serotypes. Among them, more than 200 have been
recovered from birds. Birds are most commonly infected
by the non-motile or adapted S. pullorum (Salmonella
enterica, subsp. enterica serotype Pullorum and S. galli-
narum (Salmonella enterica, subsp. enterica serotype
Gallinarum) as well as by the motile or non adapted S.
enteritidis (Salmonella enterica, subsp. enterica serotype
Enteritidis) and S. typhimurium (Salmonella enterica,
subsp. enterica serotype Typhimurium).
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I1. IOPAANIAHE, LTEQPTOITOYAOY, I. TEQPTTAAHE, T1. MITOYTTOYKAHX

O anivnteg coMLOVEALES TTEOXRAAOUV TOV TOQPO %ol T
Aevni] dudppota ot TTNVA, VOOUOLTOL TTOV Y OQOXTNEICO-
vrar ad onpoavtrég anwreteg (Kogut 1997, Pomeroy
1991). Ta tehevtaio €, Spmg, (e Ta LETEA eXQICwOoNG »oL
TOL TQOYQAUUOTO EAEYYOV TTOU EQPAQUSTOVTOL 08 TOAES
YOQES, OTWE 1oL 0T OLrY HOC, TO VOOUOTO QuTd €X0UV
meQLOELOTED 1] v eEapaviotel. AvtiBeta, oL vvNTég Oah-
HOVEALES OEV TTROXAAOUV TTAVTOTE TADOAOYIRES RATAOTA-
oelg ota ttnvd (Barrow et al 1988, Poppe 2000), Oempov-
Vo SUme VITetBuVES YLOL TLS TOOPOLOLUMEELS TOV avBQ®-
7oV aTtd 1o ®EENC ®o ToL awyd. (Gast and Beard 1990).
A6 g oahpovélheg autée, nvotmg 1 S. enteritidis, oG
xnow W S. typhimurium 0emEotvral oL ®UQLES ALTIES TOPO-
MotuwEne ta tehevtaio dexaméve €. Ta avEnuéva »ov-
OUATO TEOPOAOLUMDEE MV OTOV AVOQMITO OUVETECAV UE T,
aVENUEVO TEQLOTATIXG POATVOEMS OTNV TTTNVOTROQI
(Iliadis et al 1997). Ta wepLotatind avtd TaQoTneronxay
0€ OWNVY RQEOTAQAYWMYDV 0QViBimv, 0evibwv avyora-
QaymYNG, ®00dS naw og dAha £(0M TTVAV.

Zta whaiow e Mjyng pétpmy yua v gEuylavon twv
0oVIOIwV TANOUOUEY %ol T UEIMOT TMV REOVOUATWY TQO-
POLOLUDEE MV, EQPAQUOOTNHAY KAl CUVEXILOVTOL VO EQOQ-
uéCovrar omv Evpaimn €heyyot ota ttnvd Te ovoThuorTL-
%S TTNVOTOOYLOLS, Ue 0%OTTS va. extiun0el 10 T0000TS TV
7To0PEPANUEVOV opnvaV. Mia avdhoyn €geuva oaryuo-
tomowinxe naw oty Khwvwrr] abBohoyilog towv Mtnvay
o€ 0QVIBLXL REEOTARAYWYHV OUNVAV, TOU TEOCROUILO-
vTawv yLo eE€Taon.

210G T™E EQYAOLOS QUTHS HTAV 1) EXTIUNON TOU TTO-
000TOU UGAUVOTS TMWV OUNVAV QUTOV TS RIVITES CAAUO-
VEMLES RO 1) CVOYETLON TMV ATOUOVACEDY TOVS e Tabo-
hoyréC M| un ToBONOYIRES RATAOTACELS.

YAIKA KAI MEGOAOI

H gpevva mpaypatomouidnxe ot xooviry meplodo
artd to MdpTo tov 1997 éwe tov Ampiio tov 2002. Katd
™ dLdreLn TG TEVTOETIOS avTig eEeTdoTRAY TTTNVA TTOV
mpoépyoviov and 184 owjvn rpeomaaywydv opviBimv
™ Bépewag EMAdog. Amé owtd, ta opviua twv 55 oun-
VAV TEOOROUIOONKAY YLoL TEOANTTLRG EAEYYO, EVED TMV
vrohoimawv 129, yiatl eppdvilav ogopéva rhvind ov-
urradporae. H nhuxio twv movay xopovetay peta&o 3 xo
5 efdouddwv.

To 0ToEWHS %Ol TO TUYOV XMVIRE CUUTTAOUATO TOV
ToEOVolatay o TTVA ®dBE oUNVOUS ®ATAYQAPOVTOY Ae-
TropeQaS. AxohovBovoe verpotownty eE€taon not om
OUVEYELOL TTQOYLOTOTTOLOUVTAY Partnolohoyweés eEetdoelg
a6 10 Tovhdyotov Tmmvd amd ®dbe ourvog. O foxnty-
oohoyég eEeTdoels apoEovoay 0TO TEQLEXOUEVO TU-
PADV %o ToL OTTAY VL.

o) Baxtnolohoyinéc eEeTAoELC TEQLEXOUEVOU TUPAWV.
H eE€raon mepteddppave dvo otddia. To otddio gusthov-
TLOPOU %Ot TO OTADLO ATTOUOVOONS. ZT0 0TAdL0 EUTTAOUTL-
Opov, TOOGTTA 5g TEQLEXOUEVOU TUPADV TTQOEQYOUEN
a6 10 wmvd #dbe opnvoug (0,5 g amd vdbe mnveo) evo-

Fowl typhoid and pullorum disease, caused by the non-
motile salmonellae, are characterized by severe losses in
birds (Kogut 1997, Pomeroy 1991). Recently, these
diseases are restricted or disappeared in many countries,
including Greece, as a result of preventive management
procedures and the application of control programs. In
contrast, motile salmonellae do not always produce signs
and lesions in birds (Barrow et al 1988, Poppe 2000), but
are considered causative agents of meat— and egg-borne
infections in humans (Gast and Beard 1990). Among
motile serotypes, S. enteritidis and S. typhimurium are
considered to be the principal causes of food-borne
diseases during the last 15 years. Increase in outbreaks of
food-borne infections in humans coexisted with the
increase of salmonellosis outbreaks in poultry. These
outbreaks were observed in broilers, commercial layers
and other poultry flocks. Control programs are applied in
commercial poultry flocks in Europe in order to evaluate
the prevalence of infection as a measure to eliminate
salmonella from industrial poultry flocks and to reduce
food-borne infection outbreaks.

The aim of the present report is to estimate the
prevalence of motile salmonella infection in poultry flocks
and to correlate salmonella isolation with the occurrence
of disease.

MATERIALS AND METHODS

Birds from 184 commercial broiler flocks from
Northern Greece were examined from March 1997 to
April 2002. The birds were submitted either for routine
control (55 flocks) or because they exhibited signs of
disease (129 flocks). All the birds were aged between 3 and
5 weeks.

History and manifestations were recorded; post-
mortem examination followed and bacteriological
examinations were performed from the caecal contents
and viscera of at least ten birds per flock.

a. Bacteriological examination from the intestinal
content. The examination included two stages: enrichment
and isolation. During the first stage, 5 g of intestinal
contents from 10 birds (0.5 g from each bird) were
inoculated in a conical jar containing 45 ml selenite cystine
broth (SCB) (Scharlau Chemie, SA Barcelona Spain) and
incubated for 12 h at 43°C. Isolation procedure included
culturing on the selective medium xylose lysine
deoxycholate agar (XLD) (Scharlau Chemie, SA
Barcelona Spain) followed by incubation for 24 h at 37°C.

b. Bacteriological examination from the viscera. Blood
agar (Blood agar base, Scharlau Chemie, SA Barcelona
Spain) containing 7% sheep blood and McConkey agar
(Scharlau Chemie, SA Barcelona Spain) were used for
cultures. Agar plates were incubated for 18-24 h at 37° C.
This procedure is routinely followed for the initial isolation
of bacteria other than salmonella.

Suspect colonies were biochemically identified and
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pBoMulSTav og novirr QudAn ov steplelye 45 ml selenite
cystine broth (SCB) (Scharlau Chemie, SA Barcelona
Spain) xouw emwaldtav ent 12 dpeg otovg 43°C. Arolov-
Bovoe T0 0TAdLO ATOUGVMOONG e OTOQA 08 EXAEUTIRG
vrdotpmua xylose lysine deoxychocholate agar (XLD)
(Scharlau Chemie , SA Barcelona Spain) xow eneaon og
37°C yua 24 doeg.

B) Baxmowohroywnry eE€taon omhdyvmv. Ou xaliiép-
veLEG amd Mo, omhiva rat ®aEdld yivoviay og oo
tovyo dyap (Blood agar base, Scharlau Chemie, SA
Barcelona Spain) pe 7% aipa mpofdtov now og Mac
Conkey agar (Scharlau Chemie, SA Barcelona Spain) yiat
18-24 @peg otovg 37°C. H gpyaoia avt) ywdtav ota
mhaiowe v farxmoeloroyirdy eEeTdoemv ovtivag, ue
070TS ™V artopdvemon xaw xSV dAhmv foxteiwmv.

OL UTTOTTTES, WORQOTROTIRA, OTTOLRIES EAEYOVTAY UE
opoovyrndiinon pe to O Poly A-S Salmonella agglu-
tination serum (VLA, PRO-LAD DIAGNOSTICS UK).
e mepimtwon Betrric avtidpaong arohovBovoe rabori
HAAMEQYELDL KOl RATOTULY O ELEYYOC TV PLOYNURDV LOLO-
THTOV TOU WXEO0QYAVIOUOU %o 1 Tavtosoinoy tov. H
ogotumtia meaypotomowjinre oto Kévipo Avagopdg
SoAove ADV.

AIIOTEAEEMATA

Ta delyparta 19 ounvav, amd ta cuvolrd 184 ourvn
7ov eAEyOnray, PeEtnnav nokvouéva. Zta 16 amnd av-
T4 amopovaddnxe salmonella uévo o ta weAd, ota 2
a7té T VA %O TO OTIAAY VA %O OTO €V UGVO amtd oL
oAy va.

O 0BuGE ®ou T TTOCOOTA TV CUNVAV TTOV BEEBMHROY
BeTind avd €rog, »atd Tig faxrtnololoyrés eEeTdoeLs, Oi-
dovtar otov mivaxa 1. Ta ovumrduato mov tagovoialoy
T TTVA oo ta 0oBevi| oujvn ®al o aeLlude Twv TEo-
ofepinuévmv ounvav didovtar otov stivora 2. Ta whuvi-
%A CUWITTOUATO, TWV TTTNVAV ot ToL 0Tol0L Amopovainray
ocalpovérhes gailvoviar otov mivara 3 xou ta eidn Twv
amopovmiévtav coluoveAMdv otov stivara 4.

YYZHTHXH

TTapd to péTea oV EQaEUELovian 1T 0To TTNVOTEO-
pela ral Ta ®oTd RUQOVS TEOTELVOUEVO CUUITTANQMUALTL-
%A artS dudpoEoug YoPEis, N TEOOPOAT TwV TIVEV artd
®VNTES oahuovéleg eEanolovlel va amotelel cofagd
TESPANUa. Zmv eyacio aut €yLve TEOOTADEL ATOUS-
VOONG CAAUOVEMGDV 0TS TO TTEQLEYGUEVO TMV TUPADY ROl
a7t T OTTAGY VT RQEOTTOQUYWYWDV TTTNVAYV, TTOV EETAOTY-
zav oy Kuvwr] Hoaboroyiog tawv IItmvdy vatd g €o-
Yaoleg QOUTIVOC T™C TEAEVTAOS TTEVTAETIOG. . Z€ TAEOUOLOL
€ogvva ot Verlinden et al (1994) mepropiomuay oty vah-
MEQyeLa uévo amtd to TEQLEXSUEVO TV TVAdV. H emho-
i tov vrootgowudtov SCB xow XLD éywe, emewdy| og
TOQOUOLES EQYAOLES Yonolwomoujdnray to (da vhrd
(Verlinden et al 1994) zoum oUy»QLoM TOV 0TOTEAEOUGTOV
Ba fjtay mepLoadtepo atudmot. H yorion tov awporotyou

IMivaxag 1. Svyvomta aropévoong OaMOVEARDV ard ounvn
AOEOTAQAYWY DV TTNVHV avd €T0G

“Etog ABudg AoBudg Ilocooto

E&etao0. OeTivdv feTivov

ouNvVeV ouUNvVAV ouUNvVAV
1997 38 3 7,.8%
1998 34 2 5,9%
1999 41 9 20%
2000 23 2 8,7%
2001 40 3 7.5%

2002 8 0 0%
Svvoho 184 19

Table 1. Prevalence of salmonella isolation from broiler flocks
per year

Year Number of Number Percentage

examined of positive of positive

flocks flocks flocks

1997 38 3 7.8%
1998 34 2 5.9%
1999 41 9 20%
2000 23 2 8.7%
2001 40 3 7.5%
2002 8 0 0%
Total 184 19

further verified using serum agglutination test (O Poly A-
S Salmonella agglutination serum, VLA, PRO-LAD
DIAGNOSTICS UK). Salmonella isolates were confirmed
by the Salmonella—Shigella National Reference Centre.

RESULTS

19 out of 184 flocks were found infected. Salmonella
was isolated only from the intestinal contents from 16
flocks, from the intestinal contents and the viscera from 2
flocks and from the viscera only from 1 flock.

The number and the percentages of the infected flocks
per year, based on the bacteriological examinations, are
presented in table 1. The symptoms of the diseased flocks
and the number of the affected flocks are presented in
table 2. The signs exhibited by the birds, where Salmonella
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IMivaxag 2. XaQoxtOLOTIRA OVUTTOUAT TOV TOQOVOTaLay ToL
aMVA TV A00EVHOY OUNVOY

Table 2. Characteristic signs exhibited by the birds of the
atfected tlocks

Khvizd Zvprtopata AiOudg ounvev Signs Number of flocks
Audola 28 Diarrhoca 28
Xwhdtnreg 13 Lameness 13
Avoamvevonnd 44 Respiratory 44
Kabvortépnon avdmrugng 31 Retarded growth 31
Awpvidiot Bdvatot 13 Sudden death 13
Svvoho 129 Total 129

IMivaxag 3. Aropdvwon oalpoveldy amd ouivy o oxEon ue
™V VTaEEN M U CUITTOUETWY

Table 3. Isolation of salmonellae from flocks in relation to the
manifestation or not of clinical signs

Khviza AgiOudg A@Budg OeTindv Signs Number Number of
LUURTOLATA ouUnveOv ounvev of flocks positive flocks
Xwolg ovprdpora 55 4 (7,27%) No signs 55 4 (7.27%)
Kabvotéonon avdmrugng 31 3(9,66%) Retarded growth 31 3 (9.66%)
Avamvevouxd 44 3 (6,81%) Respiratory 44 3 (6.81%)
Xwhdmreg 13 2 (15,38%) Lameness 13 2 (15.38%)
Awdpoota 28 6 (21,42%) Diarrhoea 28 6 (21.42%)
Aupvidiol Odvarol 13 1(7,60%) Sudden death 13 1(7.60%)
Zivoho 184 Total 184

dyop »ow tov Mac Conkey agar €yive, emeldn ta Ttvd
eAEyyoviav xan yio dhheg TofoLOYIRES HATACTAOELS RO
e7eLd1] TO VITOOTEADUATO CUTA YOENOLUOTOLOVVTCL OTO £Q-
yaotolo xatd tg paxtnoloroyrés eEetdoeic povtivac.

A76 tov mivara 1 gaivetat 6t to 1000016 HGAUVONS
%ratd ™) yeovwrt] tepiodo 1977- 2002 xvpowvdtav amd 5,9
—20%. To w0000T6 avTd, arv ®ow dev elval ured, ouyxQL-
VOUEVO [UE EREIVO TTOV AVOQEQETAL O€ TTUQOUOLES EQEVVEG
7oV glyav yivel mpoyevéotepa o dhheg Evpwmairég yo-
Q€g, elvar Yo unAdTeo. Zto Béhylo oe mapduotes €pevveg
10 0000t rupawvdtay amd 8-27,7% ((Verlinden et al
1994), evad omv Iogroyahio yoow oto 38% (Clemente
1994).

A6 o #Avird cvpuTTtdpato Tov Tagovataloy ta
aoBevi Tmvd, dueon oxgéon pe ™ uéhuvon o ™ oah-
novélha (VYnAGTEQO TOOOO0TA) ElYOV TOL OUNVY TOV TOL
VA Toug TTaovaiatay dudooowa (6/28), ywhdmra (2/13)
%ou ®oBvotépnon avdreng (3/31). To yeyovdg owtd oy
QVOUEVOUEVO, ApOT EIVOL YVOOTH 1] EVIOTLOY| TV CAUAUO-
vehayv ato évieo (Barrow et al 1988) nou otig apbodoets,
©aBdg xow 1 dvopevr] emidEAOT TOUg TNV OVATTVEN TV
VEAQ®V TTNVAOV. To YaEarTNOLOTHG OUMS CVUTTWUA TOV
apBpltdwv mov magatneeital otg cahovelhdoelg
(Artopios 1986) d¢e dromotdbnue oty EQeVVA pag ®at og
dvo mepLotaTnd acopdv apBpitdmy dev amopovadnre
calpovélha. Zta vTGhowTe oIV, TTOU TA TTNVA TOUG Ei-
TE EUPAVIEAY CUUTTOUOTO EITE GYL, TO TTOTOOTS HTAV UL
%0GTEQO R TTEQTTTOV TO (dL0. Idaitepo evdlagépov ma-
ovoiale To yeyovdg 6t amopovdinre caluovélha oo

was isolated, are shown in table 3 and the isolated
serotypes are shown in table 4.

DISCUSSION

Despite the prevention measures that are applied in
commercial flocks or are occasionally suggested by the
authorities, infection of birds with salmonellae remains a
severe problem. In the present study, an attempt was made
to isolate salmonellae from the caecal content and the
viscera of broilers that were routinely examined in the
Clinic of Poultry Diseases during the last 5 years. In a
similar study of Verlinden et al (1994), attempts to isolate
salmonellae were restricted to culturing only caecal
contents. Growth media SCB and XLD were selected,
because they were successfully used in the same study
(Verlinden et al 1994) and comparison of results would be
more reliable. Blood agar and McConkey agar are
routinely used for bacteriological examinations and were
selected in our study, because the examined birds were also
checked for diseases other than salmonellosis.

The percentage of infection during the period 1977 —
2002 (table 1) ranged between 5.9 and 20% and, compared
to earlier studies from other European countries, it seems
lower. In similar studies in Belgium it ranged from 8 to
27.7% (Vetlinden et al, 1994), whereas in Portugal it was
about 8% (Clemente, 1994).

Diarrhoea (6/28 flocks), lameness (2/13 flocks) and
poor growth (3/31) were the signs associated with
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Iivaxag 4. Opdtumol amopovmOEVTImy cortove AV

1997 1998 1999 2000 2001 2002 Xvvoro
S. enteritidis - 5 1 1 - 9
S. typhimurium 1 “ - - - 1
S. hadar 1 - - - - 1
Al elOm 1 4 1 2 - 8
Zivolo 3 9 3 0 19
Table 4. Isolated Salmonella serotypes
Salmonella serotypes 1997 1998 1999 2000 2001 2002 Total
S. enteritidis - 5 1 1 - 9
S. typhimurium 1 - - - - 1
S. hadar 1 - - - - 1
Other serotypes 1 4 1 2 - 8
Total 3 9 2 3 0 19

ounvn (4/55) ue povopeviras vywj TTNvd, TOU TEOCRO-
wionxov yio tpohrruny] eEétaon. H amopdvwon oah-
HOVEAMADV aTtd PALVOUEVIXAS LYW oufvy aodideTon 0To
YEYOVOS GTL 0pLopéva Ttnva rabiotavion e6rola popElc
HVNTOV oahpove . To gpovouevo ot vtodnhaver
duvatdmra apavois HGAUVONS TOU OUVOUS ROl TTOQOV-
oudet emONUOAOYLUS EVILAPEQOV Yo T dNudoLa. Vyela.

Zyetnd Ue To ONUED OTTOUGVMOTS TV COMLOVEAADY,
HOAOVATL 0 0%OTTOE TS EQYaTiag OgV Htav autds, paivetal
ot ueAETn pog OtL onuavTry] Ty arotelel To TEQLEY G-
UEVO TMV TUPAAIV, apot ot 18 amopovmoeLs €ytvay and to
onueio avtd. ‘Ooov apod oV ATOUGVWOoT artd To, OTthd-
yva (Mo, oTAva, ®opdLd), coipovELLa amopovadinre
0’ éva TEQLOTATIRG WOVO 0Tt T GQYOVE 0T, EVH) OE G-
Ao 000 aropovdBnray TaUTéYEoVA ®aL 0Tt T TUpAd. To
YeYovog autd emPBERaLdVEL TOV EVIOVO TQOTLOUS TWV KL-
VTV GOAOVEAADY 0TO EvTEQO, 0 000G ATodIdETOL OTO
Boady guius petaxrivnong Tov TEQLEXOUEVOU OTO TUPAG,
UE QUTOTELEOUOL VO EVVOETTAL O EVTOVOC TTOMOTAOLAOUSS
(Barrow et al 1988). To amoteAéopatd pog £0xovroL oe
avtiBeon ue avtd dhing €pevvag (Zdragas 2001), émov 1
ATOUGVMOT aTtd T OTTAAY VO VITEQTEQOVOE.

e GTL agpod OToV TGO UETAOOONS TV COMIOVEAADY
OTOL WV, 0LV ROL 1) UETADOOM UToEel vau yiveton ogultdvtia
( Nacamura et al 1994, Fris and van Bos 1995) nouw #d0e-
TOL, OQLOUEVOL EQEVVNTEC ETTUEVOUV OTNY RAOETH UeTAdO0-
on (O’brien 1990). Xt duxn pag €pgvva, oItd pLat TROoE-
XTLR1] LEAETN TOV TTEQLOTATLRAV, LOLA{TEQN OTTG TO LOTOQL-
%4 TOVG, 0TO 07T0t0 deV avapépovtay aENuEvot Bdvarol
TS TEWTES NUEQES ™S CoMg TOV TTNVEHV, COUTTWUA YOi-
QUATNOLOTLRG OTOVE VEOCGOOUE TTOV HOATVOVTOL 0TS TOVG
yoveig tovg (Mcllroy 1989), ahhd naw amté ) oyeddv amo-
%AELOTINY auTOUGVWon Tov Paxrtnoldiov amrd ta Tueld T6-
00 amtd T aoBevi] TIVA 00 oL Amtd Ta VY, 0dNyoUue-
Ba oTo ovpITEaoua GTL 1) LOAVVOY TEETEL VOL YLVOTOV UE

salmonella infection. These manifestations were expected
since the presence of salmonellae in the intestine (Barrow
et al, 1988) and in the joints, as well as their influence in the
birds’ growth is well established. Characteristic arthritis
caused by salmonellae (Artopios 1986) was not observed in
our study and salmonella was not isolated from two cases
of undefined arthritis. The incidence of infection was lower
and practically the same in the rest of the flocks, where the
birds either exhibited signs or not. Salmonella was isolated
from flocks (4/55) with apparently healthy birds, which
were submitted for routine control. Salmonella recovery
from apparently healthy flocks may be attributed to the
high adaptation shown by the motile salmonellae. This
fact indicates the possibility of inapparent infections, which
are of great public health significance. Regarding the sites
of salmonella isolation — though this was not the aim of the
report — it seems that the caecal content is an important
source, since 18 isolates derived from this site. Only in one
case salmonella was recovered exclusively from the viscera
(liver, spleen, heart), whereas in two cases it was also
recovered from the caeca. These findings are correlated
with the high tropism of motile salmonellae to the
intestine, which is attributed to the low flow rate of the
caecal contents resulting to high multiplication of
salmonellae (Barrow et al 1988). Our results are in contrast
with those of another research (Zdragas 2001), where the
prevalence of isolation from the viscera was higher.

Transmission of Salmonella may occur horizontally
(Nacamura et al 1994, Fris and van Bos 1995) and
vertically, even though some researchers emphasize
vertical transmission (O’Brien 1990). In our cases, increase
of mortality during the first days of life, which is
characteristic in vertically infected chicks (Mcllroy et al
1989), was not reported in the history. In addition, the
bacterium was almost exclusively isolated from the caecal
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IT. IOPAANIAHZ, LTEQPT'OITOYAQY, I'. TEQPTTAAHY, IT. MITOYTTIOYKAHX

™V 0LGvTLe 006 row udMota ot v semrtry] 006. EEGA-
hov glvan Yvmatd 6t oL veoaool pohivovton Toll ouyvd
a7t6 10 TEQLRAAAOV RO 1] EYRATAOTOON TV OAAUOVEALDV
070 TETTUARS TOVE oVoTua YiveTon Tohd evroha (Cast and
Holt 1998).

A76 100 OTEAEYN TV COMLOVEALDV TTOU AITOUOVAHON-
rav, 1o 9 (50%) avirovv otov opdtuno Salmonella
enteritidis. Ta T0000TA QUTA €(vOL TAQOUOLOL YE EREIVOL
mov avagégoviar omv Iogtoyahia ( 45%) (Clemente
1994) now og Ahheg YDOES vl PAIVETOL GTL ROL OTY DO
nag, oty sevroetia 1997-2002, emunpatotoe 0 0Q0TuIog
avToC.

LYMITEPAXMATA

AT6 1o amoteAéopato ™S HEAETNE QTG TEOXRVITTOUV
ta €&rig: o) Ou LoAUvoeLs Ao vuvNTég GaAPOVEMLES nalL ®U-
olwg amd S. enteritidis eEarohovOoUV va ammoteh otV cofa-
06 TEOPANUOL OTCL UV TOV REEOTTOQAYWYHYV 0QVLBTwY
™C ovOTHUATRNG TTTVoTEoplog nac. f) Molvopuéva pmro-
el va elvon Tor oWrjv TTov oL TINVA ToUg OEV TOEOVOLALouv
®navéva TESPIua M etvor TpooPePAnuéva xow omd G
voonuarta. v) Katd tg faxtnoioloyirés eEetdoes mpémnet
va 0ideTar wateEn TEOCOYY 0TV ROAMEQYELD 0TS TO TTE-
oLexduevo tov uelav. 8) H duvardtyra uéhuvong twv
aMVAOV pe mv opldvaia 006 (Holvouévn Teowr|, veQod,
movtinia, Eviopa #At) elvor TohG peydin xou meémel va
happdvovron wWiaitepa pétpa. €) H aduvvauio expitwong
1 ooun %o PElmong Tmv HOAIVOEMV, Taed To UETQM TTOV
happdvovrot oto TTVoTEOETN pag, delyveL OTL TRETEL VaL
ratoPinBoiv andun peyoritepeg mpoomddetes.

content of affected and unaffected birds. These facts lead
to the conclusion that infection should have occurred
horizontally via the digestive system. Furthermore, chicks
are easily infected from the contaminated environment
and the prevalence of localization of Salmonella strains in
their alimentary tract is high (Cast and Holt 1998).

Among salmonella isolates, 9 (50%) belong to the
serotype Salmonella enteritidis. Similar prevalence (45%)
is reported in Portugal (Clemente 1994) and other
countries, so it seems that this serotype was also dominant
in our country during the period 1997-2002.

CONCLUSION

The results of the present study suggest that: a.
Infections with motile salmonellae and principally with S.
enteritidis are still a severe problem for broiler flocks in
intensive poultry holdings. b. Flocks showing no signs or
suffering from other diseases may also be infected. c.
Bacteriological examinations should include samples from
the caecal contents. d. Horizontal transmission of infection
(contaminated food or water, mice, insects etc) is possible.
e. Inability of eradication or even reduction of infection
indicates that greater efforts should be made.

BIBAIOI'PA®IA - REFERENCES

Artopios EB (1986). Salmonellosis. In: Avian Pathology. Ed Aristotle
University of Thessaloniki. pp 239-284

Barrow PA, Simpson JM, Lovell MA (1988). Intestinal colonisatin in
the chicken by food-poisoning Salmonella serotypes: Microbial
characteristics associated with faecal excretion. Avian Pathol.
17:571-588

Clemenente M (1994) Salmonella infection in poultry. In:
Proceedings of the European Commission Workshop on Elisa
for serological diagnosis of infections in poultry. Brussels 8-9
June 1993. pp 41-44.

Fris C, van Bos J (1995 ). A retrospective case control study of risk
factors associated with Salmonella enterica subsp. enterica
serovar Enteritidis infections on Dutch broiler breeder farms.
Avian Pathol. 24:255-272.

Gast RK, Holt PS (1998). Persistence of Salmonella enteritidis from
one day of age until maturity in experimentally infected layer
chickens. Poult. Sci. 77:1759-1762.

Gast RK, Beard CW(1990). Production of Salmonella enteritidis
contaminated eggs by experimentally infected hens. Avian Dis.
34: 438-446.

Iliadis N, Papanikolaou J, Konsousidou A and Iordanidis P. (1997)
Cost Action 97, Poultry and food Safety, Budapest, Hungary, 20
to 22August 1997.

Kogut MH ct al (1997). Evaluation of Salmonella enteritidis-immune
lymphokines on host resistance to Salmonella gallinarum
infection in broiler chicks. Avian Pathol. 25:734-737.

Mcllroy SG, McCracken RM, Neill SD, O’Brien (1989). Control,
prevention and eradication of Salmonella enteritidis infection in
broiler breeder flocks. Veterinary Record 125:545-548.

Nakamura M, Nagamine N, Tagahashi T, Suzuki S, Kijima M,
Tamura Y, Sato S. (1994) Horizontal transmission of salmonella
enteritidis and effect of stress on shedding in laying hens. Avian
Dis. 38:282-288.

O’Brien JDP.(1990) Aspects of Salmonella enteritidis control in
poultry. World’s Poultry Science Journal 46:119-124

Pomeroy BS, Nagaraja KV (1991). Fowl typhoid. In: Discases of
poultry, 9th ed.. B.W. Calnek, H. J. Barnes, C.W. Beard, W.M.
Reid and H. W. Yoder, eds. Iowa State University Press, Ames,
IA pp 87-98.

Poppe C. (2000) Salmonella infections in domestic fowl. In:
Salmonella in Domestic Animals. Eds. C. Wray & A Wray,
Wallingford: CABI Puplishing.

Verlinden M, Desmidt M, Ducatelle R, Haesebrouck F. (1994).
Cross-sectional study of Salmonella infection in breeders and
broilers in Belgium: a ten-year survey In: Proceedings of the
European Commission Workshop on Elisa for serological
diagnosis of infections in poultry. Brussels 8-9 June 1993. pp1-6.

Zdragas AG (2001) Epidemiology of salmonella spp in poultry feeds
and birds with particular emphasis to the presence of Salmonella
enteritidis. Doctoral thesis. Aristotle University of Thessaloniki,
Faculty of Veterinary Medicine.

TEPIOAIKO THE EAAHNIKHZE KTHNIATPIKHE ETAIPEIAX 2004, 55(2)
JOURNAL OF THE HELLENIC VETERINARY MEDICAL SOCIETY 2004, 55(2)


http://www.tcpdf.org

