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Aislamiento y caracterizacion de Ornithobacterium
rhinotracheale obtenido de pavos con enfermedad
respiratoria

Isolation and characterization of Ornithobacteriun
rhinotracheale from respiratory diaseased turkeys
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Abstract

Ornithobacterium rhinotracheale, a Gram-negative bacterium, was isolated from 8-week-old turkeys with
respiratory disease. The flock suffered 30% mortality and the main lesions included pneumonia and liver
congestion. Both isolates had a biocode: 0-2-2-0-0-0-4 according to the commercial APl 20NE system, and
agglutinated chicken glutaraldehyde-fixed erythrocytes. Likewise, isolates were recognized by an antisera
raised againsta previously typed O. rhinotrachealeisolate by plate agglutination and inhibition-hemagglu-
tination tests. Isolates were included in an ERIC-PCR assay, showing the same amplicon patterns that were
isolated fromtwo broilersand one layer with O. rhinotracheale. Results obtained indicate that O. rhinotracheale
could be an important agent in respiratory disease outbreaks in Mexican turkey farms.

Key words: OrNITHOBACTERIUM RHINOTRACHEALE, GRAM-NEGATIVEBACTERIUM, POULTRY DISEASES,
TURKEYS.

Resumen

Se aislé Ornithobacterium rhinotracheale, bacteria gramnegativa, de pavos de ocho semanas de edad con
enfermedad respiratoria. La parvadasufrié 30% de mortalidad y las principales lesiones incluyeron neumonia
y congestion hepéatica. Ambos aislamientos tuvieron el biocddigo: 0-2-2-0-0-0-4 del sistema comercial API
20NE y aglutinaron eritrocitos de pollo fijados con glutaraldehido. Asimismo, los aislamientos fueron
reconocidos por un antisuero elaborado para un aislamiento previamente tipificado de O. rhinotracheale
mediante pruebas de aglutinacion en placa e inhibicion de la hemoaglutinacidon. Los aislamientos se
incluyeron en un ensayo de ERIC-PCR, que mostr6 el mismo patrén de amplicones que el de dos aislamientos
de O. rhinotracheale obtenido de pollos de engorda y uno de gallinas de postura. Los resultados obtenidos
indican que O. rhinotracheale puede ser un agente importante de brotes de enfermedad respiratoria en
explotaciones de pavos en México.

Palabras clave: OrNiTHOBACTERIUM RHINOTRACHEALE,BACTERIA GRAMNEGATIVA, ENFERMEDADES DE
LAS AVES, PAVOS.
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hasbeen associated with respiratory disease in

wild birds and poultry. Infection is character-
ized by coryza-typesigns, decreased growth and greater
mortality in both broilers and turkeys. The main le-
sions encountered include pneumonia, pleuritis, and
airsacculitis. Economic losses can be considerable when
breeders are involved.!

O. rhinotrachealewasfirstdescribed asa Pasteurella-
like organism or as a pleomorphic, gram-negative,
rod-shaped bacterium.? In 1994, Vandamme et al.®
proposed the new genusand species O. rhinotracheale.
Since then, this bacterium has been recognized in the
United States, France, Germany, United Kingdom,
Belgium, Hungary, South Africa,® Spain,* Italy, The
Netherlands, Israel,® Austria,® Canada,’®Japan,® Peru®®
and Turkey.* Recently, isolation of O. rhinotracheale
from both broilers and layer hens in Mexico was
reported.’?

Inthe presentstudy, twoisolates of O. rhinotracheale
from turkeys with respiratory disease were character-
ized by biochemical, phenotypic, serologic, and genet-
ic tests, using an ERIC-PCR technique.

Eight-week-old, broiler turkeys from a farm located
in Toluca, State of Mexico, Mexico, were submitted for
diagnosis to the Centro de Investigacion y Estudios
Avanzados en Salud Animal, Facultad de Medicina
Veterinaria y Zootecnia, Universidad Autonoma del
Estado de Mexico. Turkeys showed anorexia, nasal
discharge, and facial swelling (Figure 1), recording
almost 100% morbidity and 30% mortality in the flock.
At necropsy, facial swelling, and both liver and lung
congestion were observed. Histopathologic lesions in-
cluded pneumoniaand diffuse coagulative necrosisin
theliver, both of which had severe heterophilic infiltra-
tion, among other findings.

Bacteriologic study was carried out from infraor-
bital sinuses by plating onto 10% sheep blood agar at
37°C under microaerobic conditions (approximately
5-10% CO,), obtaining two isolates of gram-nega-
tive, pleomorphic, rod-shaped bacteria (Figure 2).
Both isolates showed oxidase positive, indole nega-
tive, and catalase negative activity and no growth on
MacConkey plates. Biochemical properties were
obtained by using a commercial APl 20NE system,*
as per manufacturer recommendations. Both iso-
latesreacted positively in the urease, PNPG (p-nitro-
phenyl-B-D-galactopyranside) and oxidase tests,
showing an APl 20NE code of 0-2-2-0-0-0-4. No reac-
tions were seen after 72 h of incubation at 37°C for
the following tests: nitrate reduction, indole, argin-
ine dihydrolase, B-glucosidase, protease, acidifica-
tion of glucose, assimilation of glucose, mannose,
mannitol, N-acetyl-glucosamine, maltose, glucon-
ate, caprate, adipate, malate, citrate, and phenyl-

T he Ornithobacterium rhinotrachealebacterium
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asociada con enfermedades respiratorias en

aves silvestres y domésticas. La infeccion se
caracteriza por producir un cuadro de coriza con dis-
minucion del crecimiento y mortalidad en pollos y
pavos. Las lesiones principales que se presentan son:
neumonia, pleuritis y aerosaculitis. Las pérdidas eco-
nomicas pueden ser considerables en parvadas de
reproductores.?

O. rhinotrachealefue descrito originalmente comoun
microorganismo tipo Pasteurella multocida, o simple-
mente como una bacteria gramnegativa pleomorfica.?
En 1994, Vandamme et al.® propusieron el género y
especie O. rhinotracheale. Desde entonces, estabacteria
ha sido reconocida en Estados Unidos de América,
Francia, Alemania, Reino Unido, Bélgica, Hungria,
Sudafrica,® Espafa,* Italia, Holanda, Israel,®> Austria,®
Canada,”®Japén,®Per(i®y Turquia.l* Recientemente se
informd que en México seencontré O. rhinotrachealeen
pollos de engorda y gallinas de postura.*?

En el presente trabajo de investigacion se caracteri-
zaron dosaislamientosde O. rhinotracheale, obtenidos
de pavosconenfermedad respiratoria, mediante prue-
bas bioquimicas, fenotipicas, serolégicas y genética-
mente, mediante una prueba de ERIC-PCR.

Para realizar el diagnostico se remitieron pavos de
engorda de ocho semanas de edad, procedentes de una
granjalocalizadaen Toluca, Estado de México, México, al
Centro de Investigacion y Estudios Avanzados en Salud
Animal, de laFacultad de Medicina Veterinariay Zootec-
nia, de la Universidad Auténoma del Estado de México.
Se presento anorexia, descarga nasal e inflamacion facial
en laparvada (Figura 1), que registré casi 100% de morbi-
lidad y 30% de mortalidad. A la necropsia se observo
inflamacion facial, congestion pulmonar y hepatica. Al
estudio histopatoldgico, se observé neumonia, y en higa-
do, necrosis coagulativa difusa, en ambos casos con infil-
tracion heterofilica severa, entre otros hallazgos.

El estudio bacterioldgico se realizé a partir de senos
infraorbitarios en placas de base de agar con 10% de
sangredeovinoa37°Cbajocondiciones de microaerobio-
sis (aproximadamente 5%-10% de CO,), con el cual se
obtuvieron dos aislamientos de bacterias gramnegativas
pleomorficas (Figura 2). Ambos aislamientos mostraron
actividad oxidasa positiva, indol negativoy catalasa nega-
tiva, sincrecimientoen placasde MacConkey. Las propie-
dades bioquimicas de los aislamientos se obtuvieron
mediante el sistemacomercial API120NE,* deacuerdocon
lasrecomendaciones del fabricante. Losaislamientos die-
ron reaccion positiva en las pruebas de ureasa, PNPG (p-
nitrofenil-B-D-galactopiranésido) y oxidasa, con un bio-
cédigo API 20NE de 0-2-2-0-0-0-4. En las siguientes prue-
basincluidasen este sistema, no se observaron reacciones

I abacteria Ornithobacteriumrhinotrachealehasido

* BioMérieux, Francia.



Figura 1. Pavo. Inflamacion de
senos infraorbitario y secrecién
nasal por la infeccién con Orni-
thobacteriumrhinotracheale.
Turkey. Swelling of the infraorbi-
talsinuswith nasal discharge cau-
sed by Ornithobacteriumrhinotra-
chealeinfection.

Figura 2. Tincién de Gram. 100x.
Ornithobacteriumrhinotracheale.
Gramstain. 100x. Ornithobacte-
riumrhinotracheale.

acetate. This code was obtained for isolates of O.
rhinotrachealefrom turkeys and chickens.® Likewise,
in a previous study that included ten Mexican iso-
lates of O. rhinotracheale obtained from broilersand

después de 72 h de incubacién a 37°C: Reduccion de
nitratos, indol, dihidrolasa de arginina, B-glucosidasa,
proteasa, acidificacion de glucosa, asimilacién de glucosa,
arabinosa, manosa, manitol, N-acetil-glucosamina, mal-
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Figura3.ERIC-PCRde Ornithobac-
teriumrhinotracheale.Carril A,Mar-
cadores de peso molecular, escale-
ra de 1 kbp. Carril B, aislamiento
(C4)de O. rhinotrachealeobtenido
depollodeengorda. Carril C, aisla-
miento (Teotihuacan) de O. rhino-
tracheale obtenido de pollo de en-
gorda. Carril D, aislamiento (SY)
de O. rhinotracheale obtenido de
gallinas de postura. Carril E, cepa
de referencia (221, serovar A-1) de
Haemophilus paragallinarum. Carril
Fy G, aislamientos de O. rhinotra-
chealeobtenidosde pavo.
ERIC-PCR  fingerprints  of
Omnithobacteriumrhinotracheale.Lane
A, molecular weight markers, 1-kb
DNA ladder. Lane B, isolate (C4) of
O. rhinotracheale obtained from a
broiler chicken. Lane C, isolate
(Teotihuacan) of O. rhinotracheale
obtainedfromabroilerchicken.Lane
D, isolate (SY) of O. rhinotracheale
obtained from a layer. Lane E,
reference strain (221, serovar A-1) of
Haemophilusparagallinarum.LanesF
and G, isolates of O. rhinotracheale
obtained from turkeys.

layer hens, the same code was recorded.?? Based on
biochemical and enzymatic characteristics, both iso-
lates were identifies as O. rhinotracheale. These re-
sults suggest that biochemical properties in isolates
of O. rhinotrachealeare uniform, and that identifica-
tion of this bacterium by using this system can be
achieved.

For maintenance and production of the hemagglu-
tinating antigen, brain-heart infusion broth supple-
mented with 1% heat-inactivated horse serum was
used.’ Cultures were incubated at 37° C for 18 to 24 h.
Isolates obtained showed hemagglutinating activity
using chicken glutaraldehyde-fixed erythrocytes. He-
magglutination testswere performed in 96-well, round-
ed-bottom microplates. The hemagglutination titers
were obtained from antigen stocks with 512 units (ex-
pressed as the reciprocal of the highest dilution of
antigen causing complete hemagglutination). Fitzger-
ald etal.,in 1998, firstdescribed the hemagglutinating
activity of O. rhinotracheale. This feature was also seen
inten Mexican isolates of this bacterium obtained from
broilersand layer hens.*? These results suggest that the
hemaglutination testcould be an additional laboratory
tool for O. rhinotracheale identification. On the other
hand, the nature of the hemagglutinating determinant
anditsrole inthe pathogenesisof O. rhinotrachealeare
unknown.

Based on hemagglutinating activity of the isolates,
hemagglutination-inhibition tests were performed by
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tosa, gluconato, caprato, adipato, malato, citrato y fenila-
cetato. Este cddigo se obtuvo deaislamientosde O. rhino-
trachealede pavosy pollos.® Asimismo, en unestudioque
incluyodiezaislamientosde O. rhinotracheale, obtenidode
pollos de engorda y gallinas de postura en México, se
registré el mismo biocodigo.’? Con base en las caracteris-
ticas bioguimicas y enzimaticas, ambos aislamientos fue-
ronidentificadoscomo O. rhinotracheale. Estosresultados
sugieren que las propiedades bioquimicas en aislamien-
tos de O. rhinotracheale son estables, y que es posible la
identificacion de dicha bacteria mediante el empleo de
este sistema.

Para el mantenimiento y produccion de antigeno he-
moaglutinante, se empled caldo infusion cerebro-cora-
zon suplementado con 1% de suero inactivado de caba-
llo.22 Los cultivos fueron incubados a 37°C por 18 a 24 h.
Los aislamientos obtenidos mostraron actividad hemoa-
glutinante empleando eritrocitos de pollo fijados con
glutaraldehido. Las pruebas se realizaron en microplacas
de 96 pozos de fondo redondeado. Los titulos hemoaglu-
tinantes obtenidos de los concentrados de antigeno al-
canzaron 512 unidades (expresado como el reciproco de
la dilucién mas alta con hemoaglutinacion completa). La
actividad hemoaglutinantede O. rhinotrachealefue descri-
taoriginalmente por Fitzgerald et al. en 1998.° En México
también se observd esta caracteristica en diez aislamientos
delabacteria, obtenidos de pollosde engorday gallinas de
postura.’? Estos resultados sugieren que la prueba de
hemoaglutinacién puede ser una herramienta de labora-



using a previously produced antiserum raised for typi-
fication of an O. rhinotracheale isolate from broilers.
Both isolates were recognized by using this antiserum
in slide agglutination tests. These results suggest that
an antigenic relationship between this isolates could
exist. A hemagglutination-inhibition test for identify-
ing O. rhinotracheale isolates was recently described
and appears to be a confident laboratory tool for this
purpose.’?

The obtained isolates were included in an ERIC-
PCR (enterobacterial repetitive intergenic consensus-
polymerase chain reaction). ERIC sequences are 126
base pairs long and appear to be restricted to tran-
scribed regions of the bacterial genome in intergenic
regions of polycistronic operons.'* Differencesamong
amplified fragments represent polymorphism in the
distances between repetitive elements of different
bacterial genomes, and thus ERIC-PCR allows for the
identification of interstrain genotypic diversity in a
same bacterial speciest®® and has the potential to
differentiate pathovares.'” This technique has been
used in the genomic characterization of O. rhinotra-
chealeisolates from Mexico. Results showed four pat-
terns of amplicons among the ten isolates tested.!® In
the current study three isolates were included: two
recovered from broiler chickensand one from a layer.
ERIC-PCRwas performed asreported by Rafiee etal.*®
The results obtained showed no differences in the
amplicons of the five tested isolates (Figure 3). How-
ever, the amplicons were different to those froma H.
paragallinarumisolate (221, serovar A-1)?included as
control. These results suggest that O. rhinotracheale
isolates, obtained from turkeys, could representsclones
of isolates obtained from broilers and layers. Further-
more, the epidemiological relationship between these
isolates is unknown. However, results obtained indi-
catethat O. rhinotrachealecausesrespiratory disease in
turkeys, as has been reported by others.!

In conclusion, results obtained in this study indi-
catethat O. rhinotrachealeis presentin Mexican poul-
try, and that it could be an important pathogen in
turkey farms.
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