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Abstract

Broiler chickens aged 41-day-old from a flock obmiler complex, presenting depression, reduced fatake,
facial edema, dyspnea, gasping, sneezing, and 5&alihowere studied. At necropsy, opaque thoraeid abdominal air
sacs and mucous tracheal content were observedopdthology of tracheas showed multifocal hypesiplaf mucosa with
a large number of small, round and ovoid basopbilganisms on their surface, which were identifiseryptosporidium
spp. In addition, there was an inflammatory respodse to infiltration of mononuclear cells and hephils in the
submucosa. Small pin-point colonies without heniolgctivity were isolated from tracheal samples @hehtified as
Ornithobacterium rhinotracheale by conventional and real time polymerase chairctiea (PCR). Results of tracheal
histopathology, bacteriology, and PCR identificatiprovided the diagnosis of tracheal cryptosposdiassociated with
non-hemolytic O. rhinotracheale secondary infection. This report describes the sual dual infection with
Cryptosporidium spp. and non-hemolyti©. rhinotracheale causing tracheitis in broiler chickens.
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Introduction Cryptosporidium spp. infections cause histopathological
changes in the trachea of poultry. Newcastle deseasl
Tracheitis in poultry can be caused by infectious infectious bronchitis are associated with an inseela

agents and/or non-infectious conditions such amaxe  thickness of the mucosa and general absence of usuco
to ammonia, the most common aerolized chemical tagen 9lands and cilia; infectious laryngotracheitis eated to
involved in poultry houses (4, 16). Histologicalidence  the presence of syncytial cells and intranucleafusion
of injuries of the respiratory epithelium in bird=ludes bodies in epithelial cells; fowl pox causes hypaspm,
loss of cilia, cell degeneration, necrosis, hypesia or pustule formation, and intracytoplasmic inclusioodies
metaplasia, infiltration of inflammatory cells and in epithelial cells; Mycoplasma gallisepticum irtiecs
hypertrophy and/or hyperplasia of mucous glands(4). are related to diffuse lymphofollicular reactions an

Some diseases such as Newcastle disease, infectiou§xpanded tracheal mucosa, aduyptosporidium spp.
bronchitis, infectious laryngotracheitis, fowl pox, infections cause loss of cilia and hyperplasia mftelial
Mycoplasma gallisepticum infections, and cells (4, 5, 6). Other infectious agents such as
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Ornithobacterium rhinotracheale are known to be
involved in outbreaks of respiratory disease cayusivere
tracheitis in turkeys and broiler chickens (18).

This report describes for the first time a case of
tracheitis caused by the unusual dual infectionhwit
Cryptosporidium  spp. and non-hemolytic O.
rhinotracheale in a broiler chicken flock.

Material and methods
Casereport

A 41-day-old broiler chicken flock composed of
80,000 birds belonging to a broiler complex located
Buenos Aires Province, Argentina, was studied byltpp
veterinarians because signs including depressamyced
food intake, facial edema, dyspnea, gasping, sngeand
5% mortality had been observed. In addition, poor
conditions of the litter and high levels of ammomiare
noticed. Lung, tracheal, and air sac samples andgnse
samples were collected and submitted to the Labooat

The disc diffusion method was performed to test

in vitro antibiotic sensitivity as previously desgmd (9),
using the following antibiotics: ampicillin (Labdmaios
Britania S. A.), chlortetracycline (Vetanco S. Buenos
Aires, Argentina), doxycycline (Vetanco S. A),
enrofloxacin (Vetanco S. A.), erythromycin (Labarabs
Britania S. A.), fosfomycin (Laboratorios Britang& A.),
florfenicol (Vetanco S. A.), gentamicin (Laboratusi
Britania S. A.), and trimethoprim-sulfa (VetancoAs).

Inoculation of chicken embryos

A filtered suspension made from tracheal, lung
and air sacs samples from the broiler chicken flicklied
was inoculated into specific pathogen free 11-day-o
developing chicken embryos by the allantoic cawhd
chorioallantoic membrane routes, following standard
methods (15). The study was carried out to deteet t
possible presence of respiratory viruses such agchlle
disease virus, infectious bronchitis virus, fowlxpdrus,
and laryngotracheitis virus. At 24 hours post-irlatian,

de Diagnostico de Enfermedades de las Aves y losthe dead embryonated eggs were discarded. Thefrist

Piliferos (Catedra de Patologia de Aves y Piliferos
Facultad de Ciencias Veterinarias, Universidad lzei
de La Plata, La Plata, Argentina) in August 2011.
Pathology

The postmortem examination of 20 carcasses

showed opaque thoracic and abdominal air sacs and

moderate mucous content in tracheas; however monkes
were seen in the lungs. Tracheal, lung and air 8ssge
samples were fixed in 10% buffered formalin, delyeld

in graded alcohol, cleared in xylene, embeddedanaffin,
sectioned at approximately 4m, and stained with
hematoxylin and eosin (H&E) for histopathological
studies.

Bacterial isolation

Lung and tracheal samples were inoculated onto
Mac Conkey’s agar plates (Agar Mac Conkey,
Laboratorios Britania S.A., Buenos Aires, Argenjiaad
incubated aerobically at 37°C for 24 hours and dri%o
defibrinated goat blood agar (Agar Nutritivo, Labtmrios
Britania S.A.) with the addition of 5 pg/ml gentaini
(GENTA G, Laboratorio Vetué, Santa Fé, Argentinadl a
incubated at 37°C in a candle jar for 48 hours.eAft
incubation, blood agar plates were evaluated fa th
presence of hemolytic activity caused by the grooftl.
rhinotracheale, as previously reported (9). Solid Frey's
medium was used for the isolation of Mycoplasma. spp
and was incubated at 37°C for 7 days.

Antimicrobial susceptibility

chicken embryos were checked for 7 days in case of
possible viability changes. Both allantoic fluid dan
chorioallantoic membranes were harvested in sterile
conditions and four serial passages were made Uitig
routes.

Serology

Commercially available enzyme-linked
immunosorbent assays (ELISAs) were used to detect
antibodies against infectious bursal disease (IDHRR
Ab test, IDEXX Laboratories, Inc., Westbrook, ME,
USA), chicken anemia virus (IDEXX CAV Ab test,
IDEXX Laboratories, Inc), Newcastle disease virus
(IDEXX NDV Ab test, IDEXX Laboratories, Inc.),
infectious bronchitis virus (IDEXX IBV Ab Test, IDEX
Laboratories, Inc.), and avian metapneumovirus {RE
APV Ab Test, IDEXX Laboratories, Inc.), followindhé
manufacturer’s instructions. In addition, serum tepla
agglutination tests were carried out by using M.
gallisepticum antigen (BioVac Laboratoire, Beauaguz
France) and M. synoviae antigen (BioVac Laborajdive
the detection of serological responses againstnavia
pathogenic mycoplasmas.

DNA extraction and PCR identification

DNA was extracted from pin-point colonies
isolated in blood agar plates with gentamicin bingsa
DNA commercial extraction kit (DNeasy® Blood &
Tissue Kit, QIAGEN Gmbh, Hamburg, Germany)
according to the manufacturer’'s instructions.
Ornithobacterium rhinotracheale was identified by real
time and conventional PCR procedures, as previously
described (9).
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Results and Discussion

As a result of bacterial isolation, ither
Mycoplasma spp. nor enterobacteria were isolated on
appropriate media. However, small pin-point colsnie
showing no hemolytic activity after the 48 houripdr
following incubation in 10% goat blood agar plateish
gentamicin  were isolated from tracheal samples.
Ornithobacterium rhinotracheale was identified by real

mononuclear inflammatory response were seen wilfrin
sacs, both air sacs and lung tissues did not sitberethe
protozoan parasite or bacterial colonies.
Crytosporidiosis, which is caused hptpzoan
parasites of the gen@ryptosporidium (11), is one of the
most prevalent parasitic infections in domesticaeds
(14). In poultry, Cryptosporidium spp. is detected in the
conjunctiva, sinus, trachea, lungs, kidneys, siuadl large
intestine, cloaca, and bursa of Fabricius (4, B, 7,0, 14,
17), and it is a primary pathogen that can causebiality

time and conventional PCR. No differences were seen and mortality (11, 17). Cryptosporidiosis is preses

between the melting temperatures of the non-hetigolyt
field strain obtained from tracheal samples in phesent
study, and theB-hemolytic field strains of our previous
report (9), which were isolated from pneumonic ksing
(86.2°C). Conventional PCR showed high similarity
between the molecular weight of the PCR productthef
non-hemolytic tracheal strain of this study and ATeCC
51463 control strain dD. rhinotracheale (784 bp).

In vitro antimicrobial sensitivity tests of the non-
hemolyticO. rhinotracheale field strain showed resistance
against enrofloxacin, fosfomycin, trimethoprim-suylind

gentamicin and susceptibility against ampicillin,
chlortetracycline,  doxycycline, erythromycin, and
florfenicol. Despite the natural resistance d.

rhinotracheale to gentamicin and polymyxin B (19), and
because of the absence of treatment strategiesntnot
this bacterium, furthein vitro antimicrobial sensitivity
studies considering hemolytic and non-hemolytiddfie
isolates ofO. rhinotracheale will be useful. Moreover, the
spread of this agent among the principal areasraifel
production remains unknown in Argentina.

Because no pathological findings wayserved in
the inoculated chicken embryos after the fourthiater

passage, we assumed that there were no viral agent

involved in the lesions of respiratory tissues ieldf
conditions.

The serum plate agglutination testgeaded no
positive reactions to the presence of antibodiesnagM.
gallisepticum and M. synoviae, and ELISA results
provided no diagnosis of field infections assoaatéth
the viral agents tested.

The histopathological study of tradhsections

showed an increased thickness of the mucous membran

due to multifocal hyperplasia (Fig. 1). Degenerased
necrotic epithelial cells of the mucosa, hypertioph
mucous glands and absence of cilia were seen. ge lar
number of round and ovoid basophilic bodies (4—6ipm
diameter) were observed by H&E staining adherethéo
apical surface of the hyperplastic tracheal epitinel
Also, in the mucosal layer an inflammatory cellp@sse
composed of mononuclear cells such as lymphocytds a

plasmocytes and heterophils was observed (Fig. 2).

According to previous histopathological descripsiofb,
10), the morphology of the organisms observeddatteal
sections were suggestive ofryptosporidium spp

infection. Although few necrotic areas and foci of

respiratory, enteric or renal disease in broilécldns but
the respiratory disease is the most common form of
cryptosporidiosis, causing high economic lossesthia
broiler industry (1, 14). Respiratory cryptospooisis
could be found without bacterium infection (8), but
because of the disruption of the mucociliary system
Escherichia coli infection is the most prevalent secondary
invasion (7, 11). In contrast to usual respiratory
cryptosporidiosis, where tracheal and bronchial
colonization is known to be concomitant with pnemmao
and airsacculitis in poultry (11)Crytosporidium spp.
organisms in the present case were found onlyaichzal
sections and were considered as the cause of severe
parasitic tracheitis. Moreover, the increased sutsmiéty

to secondary respiratory diseases of chickens tiedieby
Cryptosporidium spp. has also been attributed to the
immunosuppressive effect caused by the protozoan
parasite (13). Together with the result of bacteria
isolation, our pathological study indicates that tbolated

O. rhinotracheale strain was related to cryptosporidiosis
in this case.

oo

Figure 1. Section of a 41-day-old broiler chicken trachea
showing inflammation and severe multifocal epithleli
hyperplasia of the mucosa. H&E, 100 X..

s
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Figure 2. Section of a 41-day-old broiler chicken trachea
showing numerous ovoid to rounded basophilic ogasi
measuring 4-6 um in diameter adhered on the efathagical
surface compatible or suggestive @fyptosporidium spp. Also,
lymphocytes and plasmocytes could be seen in theosau

H&E, 400 X.

Although ammonia levels were not measured at

the moment of tissue and serum sampling, excess ofl.

ammonia associated with poor litter conditions were
noticed by field veterinarians.
ammonia causes reduced weight gain, poor
conversion, and even mortality during brooding of
chickens (12), we believe that this environmentaitdr
not only was involved in the development of clinisgns
but also triggered the injury of the respiratorgteyn and
facilitated the secondary bacterial infection causg non-
hemolyticO. rhinotracheale.

Because the serological studiesoperéd in this
revealed no signs of respiratory

work or

immunosuppressive infections and because we were no
able to isolate avian mycoplasmas or other bacteria °

different from O. rhinotracheale, we believed that the
lesions observed in tracheas were
Cryptosporidium spp., which predisposed to a non-
hemolytic O. rhinotracheale secondary infection. Thus,
the secondary role played Ky rhinotracheale isolated in
this case causing tracheitis in field conditions nist
associated with the absence of hemolytic activoynflin
vitro.

Although it is known thdD. rhinotracheale is
related to other respiratory pathogens of poultighsasE.
coli, Bordetella avium, Newcastle disease virus, infectious
bronchitis virus, avian metapneumovirt4, synoviae, and
Chlamydophila psittaci (3, 19), dual infection with
tracheal cryptosporidiosis ard. rhinotracheale had not
been previously reported.

This work describes for the firshé the unusual
association between non-hemoly@c rhinotracheale and
Cryptosporidium spp. infections causing tracheitis in
broiler chickens.

Because exposure to 5
feed

caused by

Further experiment@l rhinotracheale infection
using a broiler chicken model and different adntiaison
routes to compare the pathogenicity of non-hemolstid
hemolytic field isolates will be valuable to knowh&ther
the in vitro hemolytic activity is associated with severe
clinical signs and lesions.
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