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Ileprotauxé peudbogpupatimong
(veporvimong) oe kavapivia

I1. Iop&avibéng), I. ewpyonoviou', IT. Muou-
yioukdig, . Aéxkkag’, A. Koutobmoudog’

INEPIAHWH. Ilepiypdperar n Sranioctwon nepiotatkoy peu-
Sopupatiwong oe kavapivia ka1 o tpénog avupetrdmong g H
véoog eppavionke oe katdotpa ndinong "mnvav avapuyig”,
émou pali pe ta kavapivia vnipyav kar dida &dn mnvov, ta
omoia enfong efyav npoofinfei ané m véoo. Apyikd acBévnoav ta
kavapivia ka1 otn ouvéyera ta undromma mnvd. O1 kupiétepeg pa-
Kpookomikég aloidoelg mou SramordOnkav yapaxtnpioviav
ané v vnap&n nodudpiBpwv o(1biwv peyéboug keparig kapepi-
10ag péxp1 KeYp10U 0To MapéyyUpa U ANatog Kai tng omAfvag, Ka-
0d¢ ka1 oo Tofywpa tou eviépou katd eotieg. Eniong, mapatnpn-
Onke S16ykwon tou Anarog ka1 tng omiivag kar vnepatpia pe
e&édkwon tou Plevvoyévou tou eviépou. Ly 1otodoyikh e§étaon
S1amotdOnkav oto napéyyupa tou Amatog kat tng omAfivag ka1 oto
Toifwpa ToU eVIEPOU eKTeTapéveg £0TiEg INKUKIG VEKpwONG péoa
oug onoieg Sraxpivoviav modudpiBpeg PorpuoerSeig amoikieg
Gram- apvnukdv kokkofakmnpiiov. L pikpoBrodoyikd e&éra-
on wv omdyvev anopovadnke ka1 tavtonoifnke o Paknpibio
Yersinia pseudotuberculosis. H Sianictwon tng véoou yiverai yia
npan opd oty EAdSa. H Oepanevuxd ayoyn pe evpogplofa-
ofvn o §6on v 150 mg/L néoipou G8atog anodeiybnke me-
p1oobtepo anoteleopauki ota apyikd otddia me véoou kat Kuping
ota GMa eién mvov.

Aé&eig evpemnpiaong: PeuSogupatioon, kavapivia

EIZATI'QI'H

H yevdoguuatimon elvar Aotuddeg véonua we vie-
poEeia, oEelo M xoovia eEEMEN o xopaxTnEleTol atd To
oynuatioud olinv og dudgoga dpyava. To maboydvo ai-
o elvaw 1 Yersinia pseudotuberculosis, Gram-aQvnuxd
ROXXOPARTNEIOL0, TTOV AVOTTIOOETOL ROl O YOUNAES OgQ-
poxpaoteg (Dorrestein 1997). Yrdgyovv 10 ogdtumot,
a6 Toug ormoloug o ogdturo I, I, »aw IIT cuvavtdvran
ota wmvd (Bisping et al. 1988). EvaioOnta ot véoo Oe-

Evoilagpépovoa [lepintwon:

Interesting Case Report

A case of Yersinia pseudotuberculosis
infection in canaries

Iordanidis P.', Georgopoulou I.', Bougiouklis P,
Lekkas St.”, Koutsopoulos D.’

ABSTRACT. This study describes the diagnosis, treatment and
sanitary procedures in canaries and other cage-birds in a pet-shop,
infected by Yersinia pseudotuberculosis. Main macroscopic lesions
in the liver, spleen and intestine were characterized by numerous
nodules, from pin-head size up to a little larger. Also, swelling of the
liver and spleen and congestion with ulceration of the mucus of the
intestine were observed. Parenchyma of the liver and spleen, as well
as in the intestinal wall, numerous small or larger cluster-shaped
colonies of Gram-negative coccobacteria were found with
coagulative necrosis of the normal tissue in the development areas
of the bacterium, as well as around them. Bacteriological
examination from the internal organs confirmed and identified the
bacterium Yersinia pseudotuberculosis. Pseudotuberculosis was
established for the first time in Greece through this study. The
therapeutic schema with enrofloxacin in dose of 150 mg/L in
drinking water showed itself to be more effective in the first stages
of the disease in other cage-bird species, but less so in canaries.

Key words: Pseudotuberculosis, canaries

INTRODUCTION

Pseudotuberculosis is an infectious disease with a
hyperacute, acute or chronic course, which is characterized
by nodules in various organs. The cause of the disease is
Yersinia pseudotuberculosis. This is a Gram-negative
coccobacterium, which grows at low temperatures
(Dotrestein 1997). There are ten serotypes, from which the
sterotypes I, II and III are found in birds (Bisping et al.
1988). Canaries, pigeons and parrots are considered to be
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®EOUVTOL TO RAVOQIVLAL, TA TTEQLOTEQLOL KO TOL YUTTOHOEL-
0. Zra vovoivia 1 v6oog exdNADVETOL e TV VTTEQOEETD
%ot Ty oEelo oYY}, EVA 0T TEQLOTEQLOL RO TOL YPLTTAL-
roewd] ouvijfwg €xel xoovio eEEMEN (Cock et al. 1999).
Mmooty axdun va meoofAnBotv ta Onhaotrd (Gyles
1993), omavidtata now 0 AvOEWITOg UE OUUTTOUOTO YO
otpevrepitdog 1 row onpouiog (Makino et al. 1994). H
véoog evinuel omv Evpdmn, émov évag dyvwortog aoLd-
uog ayplwv TIvayv Oemeovvtol oelc, XmEIg vo EugpoL-
viCouv ovpmtduata. Ol WrQo0QYaVIoUOL TTOU €XOUV ATo-
uovmOel avirovv nvplwg otovg opdtumovg I wan 11
(Gerlach 1994). Emdnuiec €xovv avapepdel oe Aavia,
I'epuavia, Ayyiia xow HITA (Garpenter et al. 1997).

H petddoomn tov purpooyaviopnoy yivetar te to dyoLo
TTTNVA %O TO TOORTLRA, T OTTO{0L LOAOVOUV e T ®OTIA-
VA, TOUG TNV TEOPY RO TO VEQO TV exTRop®V (Gylstorff et
al. 1987, Harris 1991). ITapdyovteg wov evvootv v ex-
OMhwon g véoov givar to Yixog, oL raxég cuvimxeg dua-
Blwong row ov arardhinieg tooés (Parsons 1991). Zmv
VItEQOEETO HOEYY T VEoOU epgaviCovral awgpvidior 0d-
vatoL ¥melg ®Mvird cvumtduata, oty oelo ToQaTn-
QOUVTOL ROTHPELD, dLAEEOLA, APLIATWOY, JVOTVOLOL KoL
ot X6V vTdeyeL ampofupia petariviong, xoAdtnta,
aotdfera naw Tapdivon (Gerlach 1994). H 6vnowpdmra
umopel va podoet puéyot won 100% (Garpenter et al. 1997).
Katd ) vexrpotour] oty vepo&eio nooen morhég popéc
TOROTNEOUVTOL ALGYRMOT TOV NITUTOS AL THE OTANVOS
RO ALUOTNOE TEQLEYOUEVO OTHV ROLMaxn »olhdTTaL. STV
oEela popgn dramotdvovror xneypoetdy] olidia oagpmg
SOy QUPOUEVOL 08 NITOIQ, OTTANVAL, EVIEQO %O VEPQEOTS, EVA
ot YEovIa Loe@Y| Ta ol elvan gvpeyEln o ovva-
VIADVTOL ARGUT| ROL OTOUS PUC.

H dudyvaon omolleton otig maboloyoavotopunés oh-
howdoeLs vow 0TLg eQyaoTnolomés eEetdoeis. H yxoron ave-
Brotndv evpémeg pdouatog elvar SuvaToV VoL LELWOEL TS
anmwheleg ot extpoéc. H Ogpameia dev elvor amotehe-
OPOTLYY| O€ TTEQUTTAMOELS, GTTOV 1) VOOOg €L Taryeia eEEM-
En M éxovv oynuartiotel olidia ota amhdyva.

Vv €QYAOl0 OUTH TEQLYQAPETAL TEQLOTATIRG YPEV-
SOQUUATIOONS ROVAQVIDV %ol GAADY TTTNVAV, TTOV TEO-
€0)0ovTaL a6 ®ATAOTNUA TAOANONS TTNVAV AVOPuYNS.

IIEPII'PA®H TOY IIEPIETATIKOY

Iotoowxo

Smv »hvirri pog mpooropiomray 10 vexpd ravooivia
(Serinus canaria) von 2 "C€Poec" 1 "mapadeiola Tmvd"
(Taenipygia guttata), TOV TROEQYOVIAV ATO RATAOTNUOL
aTdOMoNg vy avaypuyic. Ta ravapivio aviray og
oudda 60 opuoeddV TIVHOV Nhriag TEQTOV evig £TOug,
mov elyav ewoaybetl oto ratdomua mowv 15 nuépeg. Ou
éBoec avixrav o€ oudda 20 Ttnvdv, tov Beloroviay oto
RATAOTNIOL AERETO ROUQS Uall we 40 mepimov mastaryaAd-
nwa (budgerigars), 10 cockatiels »ow 12 lovebirds.

Ta navapivia, pia efdoudda uetd v dgiEr Toug, do-
xoav va gpgpavitovv avopeia, vvnhia, avopbwugévo

sensitive to the disease. In canaries the disease is revealed
in its hyperacute and acute form, whereas in pigeons and
parrots, it usually presents a chronic course (Cock et al.
1999). Mammals can also be affected by the disease (Gyles
1993). Very rarely humans are affected, causing gastro-
enteritis or even septicaemia (Makino et al. 1994). The
disease is endemic to Europe, where an unknown number
of wild birds are considered to be carriers, without any
symptoms. The microorganisms that have been isolated
belong mainly to the serotypes I and II (Gerlach 1994).
Epidemics have been reported in Denmark, Germany,
UK and USA (Garpenter et al. 1997).

Transmission of the microorganism occurs by means of
wild birds and rodents through their faeces, which
contaminate the food and water of the breeds (Gylstorff et
al. 1987, Harris 1991). Factors that can attribute to the
dissemination of the disease include low temperatures,
poor sanitary conditions and inappropriate food (Parsons
1991). Sudden deaths, without any symptoms, occur in the
hyperacute form of the disease, and depression, diarrhoea,
dehydration and dyspnea in its acute form, whereas in the
chronic form weakness, limping, lack of coordination in
movement and paralysis are observed (Gerlach 1994).
Mortality rates can reach up to 100% (Garpenter et al.
1997). In cases of the hyperacute form during autopsy the
liver and the spleen are found to be swollen and bloody
content in the abdominal cavity is often found. In the acute
form, amber-like nodules in the liver, spleen and kidneys
can be observed, whereas in the chronic form the nodules
are sizeable and can be also found in the intestinal serous
cavities and muscles.

Diagnosis is based on pathological and microbiological
examinations. The use of broad-spectrum antibiotics can
reduce the losses, especially in canaries. Therapy is not
effective in cases where the disease is advancing rapidly or
where nodules have formed in the internal organs.

In this paper a case of pseudotuberculosis in canaries
and other cage-birds, in a pet-shop trading in cage-birds,
and its treatment, are described.

DESCRIPTION OF THE CASE

Case History

Ten dead canaries (Serinus canaria) and 2 zebra finches
or "paradise birds" (Taenipygia guttata), originating from a
pet-shop trading in cage-birds, were brought to the Clinic
of Avian Medicine. The canaries belonged to a group of
about 60, 1-year-old, birds and had been introduced to
the pet shop 15 days previously. The zebra finches
belonged to a group of 20 birds, which had resided in the
shop for some time, together with about 40 budgerigars, 10
cockatiels and 12 lovebirds.

One week following their introduction to the shop, the
canaries had anorexia, sleepiness, ruffled feathers and a
death rate of 2-7 per day. Within a period of 5 days after
the appearance of the symptoms, the disease spread to
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répmua xoL Oavdrtovg pe puouo 2-7 nuepnotme. Xe x00-
VG OLEoTNUOL 5 NUEQEV ATtd TV EUPAVLON TMV CUUITT-
UATmV, To TESPANU AEYLOE VO ETTEXTEIVETOL ROL OTA A~
oL €00 TTNVEY TOU ROTAOTHUOTOS %Ol O LOLOXTITNG XOON-
ynoe evporoEaoivn om déon twv 50 mg/L méowov ve-
000 Y1 5 NuEes, xwoig Sumg amoteléopata. Xt ouvé-
XELQL, TTEOOXROUIOONRAY TO TRoaVapeQOEVTA VEXQA TTTVA
omy ®hviry pog, oto omota T€Bnxre N vroYia g Yevdo-
PUUOTIOONS %Ol CVOTHONX®E 1] CUVEYLOT TS EVOOPAOEQ-
olvneg ot ddom, Sumg, twv 150 mg/L (touthdola g a-
ync) yuo dAheS 5 NuEEeS oe GO TAL TTTNVA TOU RATAOTH-
natos. Ta amotehéouarta g Hepameiog Nrav evBagov-
Vrd yLoL toL AL €001 TV TTTVAY, EXTES TOV RAVAQLVLDV.
Zvyrerouuéva, ol Odvaror ota ravapivia jrav 50/60, ota
mamayaldxrio 6/40, onug TéPoeg 4/20, ota cockatiels 2/10
®aw ota lovebirds 2/12. Metd to 1éhog g Oepameiag, Gha
Ta Lovtavd Tmvd amopaxUveBnray o To ratdoTnua,
EYLvav aTOMUAVOELS TOU XMHEOV KL TWV OREVAMYV, AALd
VTS ™V TEON TNG OUVVEYLONG TS AELTOVQYIOS TOV RATO-
oTjuatog, TomofeTtnray vEeg moQTideg TTVAV TTOL TTE-
otehdppavav 40 zavagivia, 40 budgerigars, 20 Yrrraxo-
edn dhhwv ewdav ran 30 "CEPoec". H mpoéhevon tmv ra-
vouLdv Ogv elye routo oxéon pe ta tponyovueva. Eva
uva petd v 1omofETon Twv VvEmV TtNVav, To TEORA-
UoL ETTOVEUQAVIOONK®E UOVO OTA ROVOAQIVLL UE LOQMY] TTaL-
odpoa ue ™v ponyovuevn aptida. ‘Ola to TTtnvd asto-
HOXEUVONRaY aUEéome amd To ®aTdoTuo ®on VItoANON-
®nav o Bepameia pe evpoproEaoivn ot déon twv 150
mg/L téowov vepov yia 10 nuépeg. H eEEMEN g véoov
Ot ROVOQIVLLL TaY TOYEIR UE ONUAVTLRES OTTWAELES TTOU
EpBaoay oto 60%. Zta vtéhowta eidN Twv TTINVAV dgV Ta-
QOVOLAOTNRAY ATTOAELEC. ZTOV LOLOXTITH CLOTHONXRE OYO-
MooTiRY ATOADUOVOT TOV XMHEOV, CVOTHEA UETQO KATA-
TOAEUNONG TOV TIOVTLRLGY %ot ®0OVOTEENOT ToToOETOoNCg
RAVAOWVLKV 0To natdotuo. H emyelionon, petd mv egoap-
HOYT| TV TOQATTAVM UETOWV, EOM ®aL Eva XOOVO PETA TO
TEQLOTATIG, AELTOVQYEL XWQIG ®OVEVA TESPANUAL.

AIIOTEAEXMATA

Katd ) verpotoun tmwv mpooromotévimy 12 mvav
(10 navagivia vow 2 "CEReeg") dramotdOmray ta eEg: o
N %o 1 oTARva ftay dLoyrmugéva xoL veqeyav depdo-
va olidua pey€0ovg nepahic naQitoas €mg rexLoU,
emmouéva row oagpag meoryeyoauuéva (Ewdva 1). To
€vteQo Ntav cuupoenuUéEvo xot egLelye eQuBEds yooLdg
vdaY| rdmpava. “EEL xavagivia 0tov 000yGvo Tov eViE-
pov moovatalav molvdeBua olidua oL oV TEQLTO-
vaixi] ®othdmTa vyed epubomang yoolds. O vepol ftay
ehapod droyrwugvor v amoyomuatiouévor. H Bgemni
RATAOTOON NTAV PETOLO EOC ROKY.

210G TAQACLTOAOYIRES EEETATELS TOV YOLOTQEVTEQLROU
owljva Og PEEONray moedotta 1 worVOTELS TAQACTTWY
(mpwtétma 1 EMuvVOEC).

Zmv eE€taon emyplondtov amd ta olidia ral Ta
omhdyva, mov yomuatiotyray ue Ziel-Neelsen, ®o0dg nou
ue v toomomomuévn Ziel-Neelsen (Quinn et al. 1994,

Ewova 1. IloAvdotBua vexpwtixd oGidia oty omlijva, o fimao
xat GTOY 0Q0YOVo TOV VTEQOV (PEMN).

Figure 1. Numerous necrotic nodules in the spleen, liver and
intestine serosa.

the other bird species in the pet shop and the owner
administered enrofloxacin at a dose of 50 mg/L in the
drinking water for 5 days, without any positive results.
Subsequently, the dead birds were brought to the Clinic.
On suspicion of pseudotuberculosis, it was recommended
that all pet birds should be administered enrofloxacin at a
dose of 150 mg/L (threefold of the initial dose) for another
5 days. The treatment had positive results in all bird
species, except canaries. In particular, the death rate in
canaries was 50 out of 60, 6 out of 40 in budgerigars, 4 out
of 20 in zebra finches, 2 out of 10 in cockatiels and 2 out
of 12 in lovebirds. At the end of the therapy, all living
birds were removed from the shop, decontamination of the
premises and equipment was carried out and since the
shop needed to continue functioning, new birds were
introduced: 40 canaries, 40 budgerigars, 20 parrots of other
species and 30 zebra finches. The origin of the canaries was
totally unrelated to those of the previous birds. One month
after the introduction of the new birds, the problem
reappeared in a similar form to the previous case, but only
in canaries. All birds were immediately removed from the
shop and treatment with enrofloxacin at a dose of 150
mg/L in drinking water for 10 days was applied. In canaries
the course of the disease was rapid, with significant losses,
reaching 60%. No loss was observed in the other bird
species, which remained healthy. Strict disinfection, control
of rodents and delay to the introduction of canaries into
the shop was recommended to the owner. The business has
now been operating without problems for one year since
the appliance of this method of treating the disease.

RESULTS

During an autopsy of the 12 birds (10 canaries and 2
zebra finches), the following findings were recorded: livers
and spleens were swollen and many nodules, from pin-
head up to a little larger size, were observed, elevated and
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2000) yie TGV TEOOPOM) TV TTVAV aTtd QURATIOON Y
yhaptdra, de PoEBnray oEedvroyol fdxrihot 0vte OTOLYEL-
o copdna LCL, xaooxtnolotnd Tmv ovtioTouyo avo-
PEQOUEVV VOONUATOV.

Metd amté TV eXTIUNoN TV AAOUDCEMY ROL TWV OITO-
teheopdtov Tov tagondve eEetdosmv TEBNKE ) vTGvoLa
OTL TEORELTAL YLOL YPEVAOPUUATIWON), YWOIC VO ATORAEL-
oTel 1 CaAUOVEMWOT| ®OL 1] TTOOTEQLITCLON %ot aXOAOTVOY-
o0V PanTNELOMOYIRES XAl LOTOLOYIRES EEETATELS TTQOG ETTL-
Bepaiwon mg véoov.

Baxtnotoloyixés eEetdoeig: Tuo v amopGvawon Tov pi-
1QOOQYOVLOUOU Yonowomofnxre VMO omtd vimaQ, omhiva
now 1edLd. H vahégyeia €yive oe aupatotyo dyao »aow og
MacConkey agar. Metd. a6 emaaon 24 mev otoug 37°C,
duarmotdinre avdmtuEn evig uévo eldoug ammovdv ord
N %o omhjva %o oto S0 VITOCTEHOUATO.

O artories 0To aupatotiyo Ay Tay WrEES, OTLATIVES
QALY XOWOUATOS %o Uy cupolvtirés. Metd omd yowon
Gram oL uxQooQYavIopot eiyav ™ pooer Gram aQviti-
AV 2OXROPOXTNOLOIWV. ZTH CUVEYELD YONOLUOTOW]ONROY
0L TAEOUAT® PLOYNURES DORIUES UE TA OVTIOTOLYOL OITO-
tehéoporta

Buoymmuzég dompnés  Amoreréopara

Catalase Ostnd
Oxidase Apvnund
Glucose Be1rd (xwolc Tapaywyn aepliov)
Lactose Apvnund
Mannitole Oetnd
Maltose Oetnd
Sucrose Apvnund
Xylose Oerd
Arabinose Ostnd
Christensen (Urea) O®gtixd
Kligler (H2S) Agvmund
Nitrate Ostnd
Mannitole-motility ~ Agvnuxo

H enddaon €ywve otoug 37°C yua 24 vpeg (Barrow et al. 1994, Quinn et
al. 2000)

ITotoraBoroyixés eEetdoers: EEetdomuay wotomabo-
Loyurdg 1 ®aEdLd, TO NI, N OTAVa ®aw TO €VTEQO. ZTV
%A dev TapaTnENONHoY onuovTKES GAAOLDOELS, EXTAC
a7t6 1O OldNUA TV RAQOLOKMDV PVTREV KUTTAQWV RO TH UE-
o amdAgla ™S eyrAEOoLas Yoduuwons. Avtifeta, oto
TOREYYVUOL TOV TTATOS AL TNE OTAVOC, ®aBdS ®aL 0To
TOUY WU TOV EVIEQOV OLoTLoTAON ALY TOAMGOLONES WMHOES
1 ueyolitepeg Potouoetdeic amowries Gram-aovnTrdy
RORROPOXTNOWIWV UE TNHTLXY] VEROMOT] TOV PUOLOAOYLROT
LO0TOU OTLS TTEQLOYES AVATTTUENC TOou roPiov %ot Yiow
ot autég (Ewrdveg 2, 3). Meydhog aplBudg norgopdymv
%Al ETEQOPLAMV RUTTAQMV TTapatnEBnxrav uéoa now yo-
QW ATO TIS VERQWUEVES TEQLOYES. ZTIC TEQLOOOTEQES VE-
ROWOELS VITOYE YUQW OTTS TLS VERQMUEVES TTEQLOYES et

clearly circumscribed (Fig.1). The intestines were
congested and their content was aqueous and had a reddish
colour. In six canaries, numerous nodules were observed in
their intestines with blood in the abdominal cavity. The
kidneys were slightly swollen and discoloured and the
nutritional condition was medium to poor.

No parasites (protozoa or worms) were found during
parasitological examinations of the gastrointestinal tract.

In the examination of smears originating from the
nodules and internal organs (stained with Ziel-Neelsen
and modified Ziel-Neelsen) (Quinn et al. 1994, 2000),
neither acid-fast organisms nor elementery bodies (LCL)
were found, which are characteristic for tuberculosis and
chlamydia infection, respectively.

After the evaluation of the lesions and the results of the
above examinations, bacteriological and histological
examinations were carried out, in order to confirm the
suspicion of a case of pseudotuberculosis.

Bacteriological examinations: The liver, spleen and
heart were used for isolating the microorganism. The
cultures were made on 7% sheep blood and McConkey
agar. After incubation for 24 hours at 37°C, the presence
of colonies from the liver and spleen was observed in both
substrates.

Colonies in blood agar were of a small size, lubricous,
grey in colour and non-haemolytic. After Gram-staining,
the organisms had the form of Gram-negative cocco-
bacteria. Biochemical tests were conducted and the
following results were recorded:

Biochemical tests Results
Catalase Positive
Oxidase Negative
Glucose Positive (without gas production)
Lactose Negative
Mannitole Positive
Maltose Positive
Sucrose Negative
Xylose Positive
Arabinose Positive
Christensen (Urea)  Positive
Kligler (H2S) Negative
Nitrate Positive
Mannitole-motility =~ Negative

Incubation took place at 37°C for 24 hours (Barrow et al. 1994, Quinn
et al. 2000)

Histopathologial examinations: The heart, liver, spleen
and intestines were examined histopathologically. No
significant lesions were observed in the heart, except of
edema of cardiac muscle cells and partial loss of transverse
striation. In reverse, in the parenchyma of the liver and of
the spleen, as well as in the intestinal wall, numerous small
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Ewova 2. "Hrap. Meydies forovoetdeis amornies, Tominés tng
Aoluwéne and Yersinia pseudotuberculosis oto maoéyyvua, om-
Bovueves amd paxgopdya xal ETeQOPIAa XUTTAQA.

Figure 2. Liver. Large botryoid colonies typical of Yersinia
pseudotuberculosis infection, infiltrated with macrophages and
heterophil cells. H.E.

1] TEELOOGTEQO Vel TEQUYaEaxTRY LDV artd Tolvd-
oLl ETEQOPLAL RUTTOQOL KOl LORQOPAYL. ZPALQOELIELS
aowrieg Toedpotwv Gram-gVTrdy ROXXOPARTNOLOIWV
SOtV 1oL LEGO OTOL ALUOPEQOL ArYYETDL TOV 1j7aL-
TOG ®OL TG OTTMVAG, LETOED TmV £QUOQEV LUOTHALQTWY.
Emuhéov, oto évtepo mapameninray xar eEehnioelg
TOU PAEVVOYGVOU OTLS TTEQLOYEC OOV OL VEXQWDOELS POl-
OROVTOV ROVTA OTOV CUAG.

YYZHTHXH KAI XYMITEPAXMATA

To VYMAS TOCOOTS BVNOLUGTNTAS TOV ROVOQLVLAIV, OF
OUVOVAOUGS UE TIS AQOXTNOLOTIRES CAAOLDOELS TV OTTAG-
yvav (Rimler and Glisson, 1997), é8ecav tv vtoyia g
véoov. Ou foaxtneloroyinéc nal otohoynés eEetdoelg
emPePainoav mv agywr pog didyvoon. H dgbdovn avd-
7TVEN ToV BarTELIIOV ATT6 TO TR RO TH OTTAVAL OTO UL~
porovyo dyao »ow oto MacConkey agar, om Ogppoxpaoio
tov 37°C, nog andhhaEav omd ) xoron dAMwv exhexti-
ROV VTOOTQMUATWV.

H ushvvon, mov ayird TaQoucidoTrE OTO ROVOQL-
via, TavGv vo teofiBe amtd ta ovtixia, To ool Bew-
oUvtal nall pe Ta dyoLa TtV oL RUQLOTEQES TTYES UO-
Mvong (Gylstorff et al. 1987). H mapovoia wovitridyv oto
ratdompo dev amoxrheiomue omd tov Wroxtm. H mpd-
oAt TOATMEIC LETAPOQAS TOV RAVOQLVLHV OTO %A~
tdomue mOovev va ouvEPake oty exdNAmon TS VEoou,
emeldr] oL raxég ouvOixrec drafilmong ot draTpowric mo-
draBérovy og vty ta TV %o WLILTEQX TaL RaVaQVLLL
(Parsons, 1991).

H un amoteleopatiny] BeQameio TmV avaQLdY ™G
TEMTNG TOQTIOS e TV evoogroEacivn, 1 omolo Bew-
pelton amd Tig Théov dpaoTtivég ovates Evavr g Yersinia
pseudotuberculosis, mpéneL va amodobel oty ®oBVOTEQN-
on €vaEng g Bepameiog, ®addg oL ot XOENYNON W~
%01 d6omg (50 mg/L), evad ) ouviotduevn d6om eivon 150

Ewova 3. Znlijva. IToAvdoibues xai peydles fotovoetdeis
amouxies, and Gram-aQviTind xoxxofaxtnoidia, TUITIXES THG
Aoluwéns and Yersinia pseudotuberculosis

Figure 3. Spleen: Numerous and large botryoid colonies of Gram-
negative coccobacteria, typical of Yersinia pseudotuberculosis
infection.

or larger cluster-shaped colonies of Gram-negative
coccobacteria were found with coagulative necrosis of the
normal tissue in the developmental areas of the bacterium,
as well as around them (Fig. 2,3). A large number of
macrophages and heterophil cells were observed within
and around the necrotic areas. In most of the necroses, a
narrow or broader demarcating zone, consisting of
numerous heterophil cells and macrophages, was present.
Spheroid colonies of similar Gram-negative coccobacteria
were also discovered in the blood vessels of the liver and
spleen, between red blood cells. Furthermore, ulcerations
of the mucosa were observed in the intestine, in areas
where necrosis was near to the lumen.

DISCUSSION AND CONCLUSIONS

The high mortality of the birds, combined with the
characteristic visceral lesions (Rimler and Glisson 1997),
made us suspect pseudotuberculosis and bacteriological
and histological examinations confirmed this initial
diagnosis. The presence of heavy growth of the bacterium
from the liver and spleen in blood and McConkey agar, at
a temperature of 37°C, saved the use of other selective
substrates.

The initial infection appearing in the canaries must
have originated from mice, which, together with wild birds,
are considered a main source of contamination (Gylstorff
et al. 1987). The presence of mice in the shop was not
ruled out by the owner. Furthemore, manifestation of the
disease may have been exacerbated by the recent stress
faced by the canaries during their transportation to the
shop, because unfavourable living and feeding conditions
predispose birds, and especially canaries, to this disease
(Parsons, 1991).

The ineffective initial therapy in canaries with
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mg/L (Haesebrouck et al. 1995). O y06vog x001ynons g
(PUOUOREVTIRIS OVOTaS %aL 1) owoTi docohoYia TE ailel
ONUOVTIRG QOAO, Aoy 1) XORYNOT] THE OTA TEATOL OTAdLAL
™mE VOOOU WITOQEL VA atOTEEYEL, Pe ™V ®aTdANAN ov-
YREVIOWON THS OTO alna, v TEdxAnon onpoiuiog
(Haesebrouck et al. 1995). AvtiOeta, ) un €yraion xoov-
ynon rabiotator avooteAeouatiry, etetdn ta o oxn-
potoBévia olidia epmodiCovy T PUOUOREVTLXY] OVOTa Vi
pOdoeL 0TO UREOOEYOVIOUS TTOV PEIOXRETAL OTO REVTQO
Tov verpmwuévou Lotol (Gerlach 1994).

H pshvvon g dettepng maQtidag ®avaQviav ToEmeL
va TEOMAOE ®aw TAAL 0Tt TOL TOVTIHLA, TO 0TT0Te OEV WITd-
peoe vo. eEohoBpevoeL 0 WLorTTNG, 6Tt 0 [OLog Mfhwoe,
ald fowg now amd ydv Parmeidua ta omoio elyav ato-
ueiver ota ®hovPiLd mapd v amolipavor tove. H amote-
Aeopatindteon Bepameia ota vavapivia g devTEQENS
o TS oL 1 dLAowor Twv MWV EWDDY TIMVAOV ®oL
otic Vo maptidec mpémer va amodoBel omv rakitepn
dpdon g eveoroEacivng, AGym Tng o1 yNovic e oto
QXS 0TddL0 TS VEoOoU *aL ot omoti ddon (150 mg/L).
Axndun, ota GAA TNVA, AV TOV ROVOQLVLAY, CUVETENE-
OE %O TO YEYOVAS GTLM VE0OG €xeL oxetrd faditeon eEé-
MEN (Cork et al. 1999).

Metd omé o Topamdve cuustepaivoupe 0t 1 Yevdo-
pupatioon, 1 omoila eivat yvmot) omv Evpdmm (Gyles
1993), vdoyel »oL 0T YO UaS ®ow TEETEL v Aaufd-
VETAL 00B0QA VT GYLV OE TEQUTTDOELS EapVIrdV Bavdtmy
O ROTOOTNUOLTO TOMONG TTTNVAV AVORPUYTS RO OF EXTQO-
@ég navaowidv. H véoog mpémet va dragpogomoteitar and
™ puuatioon, ™ yhapvdimon, ™ calpovéAhmon rot Ty
TOoTEQLICO.

Idaiteen mpoooyn meénetL va didetan ot Bepasmevti-
1 ayoyr]. H Oepameia dev elvar mdvrote duvan, eneidn
otV veoeia raw TOMES poEc nan oty oEeia poegn
ot Bavator elvan apvidior. Exlong, otig xo0viec noopés
vrtdEyeL o.dvvapio dteioduong Tov avtplotnot oTovg ve-
KOWUEVOVE LOTOUE RO RATATOAEUN 0TS TOU Paxtotdiov. H
eVOOQPAOEaTivy elvan dpaotxry, epioov xoenynoel aug-
omg ne ™V vaEn g vooou.

Tty TESAym g véoou meémet va Aaupdvovro ta
anéhovBa puétoa:

1. Na amogeiyoviat, 600v eivar duvatdyv, oL xatamo-
VIOELS TV TTTNVAV, SIS UETAPOQQ, CUVOOTLOUGS, %.ATT.
%Al VO EQAOUOTETAL OYolaoTLy] ®aBaQLETTA TV *AOV-
BLddv now Twv oreVdY TOQOYS VEQOU ROl TOOPNG.

2. OL EXTROPES MO TO RATAOTHUATA, TIOANONG TTTNVAV
avopuyng TEETEL Vo elvor ammolorypéva amd Tovtinio
%ot dyoua Tenvd ov elvan oels Tov axmowdimv xat
HOAGVOLV TIC TROWES KL TO VEQO.

3. Ta veOoeLoayOUEVO TTTNVA OF EXTQOWMES ROL HOTOL-
OTUATA TOANONE VA ATTOUOVEVOVTOL RO VOL TTOLQOXROAOV-
Bovvton tovhdyrotov Yo 1 wijva.

enrofloxacin, which is considered one of the most effective
against Yersinia pseudotuberculosis, has to be attributed to
the administration of a small dose (50 mg/L), whereas the
recommended dose is 150 mg/L (Haesebrouck et al. 1995),
as well as to the delay of the initiation of the therapy. The
time of the antibiotic administration plays an important
role, since the correct administration of the antibiotic
during the first stages of the disease can discourage the
onset of septicaemia, when its concentration in the blood
is appropriate (Haesebrouck et al. 1995). On the other
hand, a delay in the administration is ineffective, because
the already formed nodules block the antibiotic from
reaching the microorganism that is located in the centre of
the necrotic tissue (Gerlach 1994).

The contamination of the second lot of canaries might
have been promoted by the poor conditions during
transportation and have been caused by mice, which the
owner could not eradicate and even by bacteria that
remained in the cages after their disinfection. The
ineffectiveness of the therapy in these canaries has to be
attributed to the onset of the hyperacute form. The survival
rate of the other birds in both lots has to be attributed to
their lower sensitivity against the disease, resulting in the
manifestation of its chronic clinical course (Cork et al.
1999) and the enrofloxacin’s effectiveness. Also, the
effectiveness of the therapy in the second lot was due to the
early administration of the proper dose.

From the above, we conclude that pseudotuberculosis,
as it is known in Europe (Gyles 1993), also exists in our
country and has to be seriously considered in cases of
sudden deaths in pet-shops with cage-birds and in canary
breeds. The disease must be differentiated from tuber-
culosis, chlamidiosis, salmonellosis and pasteurellosis.

Special care must be given to treatment. Therapy is not
always possible, because in the hyperacute and often in the
acute form of the disease, deaths occur suddenly.
Furthermore, in the chronic forms antibiotics are unable
to penetrate necrotic tissues. Enrofloxacin is effective, if it
is administered early after the onset of the disease.

In order to prevent the disease, the following measures
should be taken:

1. Stress of the birds, like transport, overcrowding, etc.
should be avoided. Strict health regulations should be
applied to the cages and the water and feeding equipment.

2. Pet-shops with cage-birds should be free of mice
and wild birds, which are the main sources for bacteria that
contaminate their food and water.

3. Birds newly-introduced to breeds and pet-shops
should be isolated and should be observed for a period of
one month at least. 1
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