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Abstract  

  

 Broiler chickens aged 40 and 46-days-old from two neighboring flocks belonging to a commercial broiler 

complex, presenting facial edema, severe respiratory signs and 10% mortality were analyzed. Pneumonic lesions and 

opaque thoracic and abdominal air sacs with foamy exudate were seen at postmortem examination. Histopathology of 

lungs showed fibrinoheterophilic pneumonia in both cases. Small pin point colonies with extensive β-hemolytic activity 

were isolated from tracheal and lung tissue samples and identified as Ornithobacterium rhinotracheale by polymerase 

chain reaction (PCR). Results of lung histopathology, bacteriological isolation and PCR identification confirmed the 

diagnosis of pneumonia caused by β-hemolytic O. rhinotracheale infection in both broiler chicken flocks. This paper 

appears to be the first report of β-hemolytic O. rhinotracheale field isolates obtained from broiler chickens associated 

with severe respiratory signs and pneumonia. 
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Introduction 

 

  Ornithobacterium rhinotracheale is a gram-

negative, highly pleomorphic, non-motile, 

nonsporulating bacterium (2, 3, 15), with inconsistent 

results for biochemical tests (2). Ornithobacterium 

rhinotracheale is associated with respiratory disease in 

avian species, primarily turkeys and chickens (2), and is 

considered as a primary pathogen (17). At postmortem 

examination, pneumonia and foamy white, “yoghurt-

like” exudate in the air sacs are seen in broiler chickens 

and turkeys (2, 3, 15, 16). The causing agent was first 

identified as a non-β-hemolytic microorganism (2, 3, 8, 

15), such as the ATCC 51463 strain of O. 

rhinotracheale (13). However, it was demonstrated the 

β-hemolytic activity among North American O. 

rhinotracheale field strains isolated from affected 

turkeys (13, 18).  

 This is the first work to report the isolation and 

identification of β-hemolytic O. rhinotracheale field 

strains from tracheal and lung samples of broiler 

chickens with severe respiratory signs and pneumonia. 

 

Materials and Methods 

 

Case Report 

 

 Two neighboring 40 and 46-day-old broiler 

chicken flocks composed of 70,000 and 100,000 birds 

from a commercial broiler complex located in Buenos 
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Aires, Argentina, were studied by a poultry veterinarian 

because of the clinical signs noticed in both cases. 

Depression, reduced food intake, sneezing, nasal 

discharge, facial edema, and 10% mortality were 

observed. During the former winter season, similar 

signs were noticed in flocks from the named complex. 

Refrigerated lung and tracheal samples and serum 

samples from both flocks were submitted to the 

Laboratorio de Diagnóstico de Enfermedades de las 

Aves y los Pilíferos (Cátedra de Patología de Aves y 

Pilíferos, Facultad de Ciencias Veterinarias, 

Universidad Nacional de La Plata, Buenos Aires, 

Argentina) in September 2010. . 

 

Pathology  

 

 At field necropsy, several poultry carcasses 

from both flocks showed unilateral and bilateral 

exudative pneumonic lesions, and opaque thoracic and 

abdominal air sacs with foamy exudate. Tracheal and 

lung tissues samples were fixed in 10% buffered 

formalin embedded in paraffin for 2 days, sectioned at 

approximately 4 μm, and stained with haematoxylin and 

eosin (H&E) for histological evaluation. 

 

Serology 

 

 Twenty five serum samples from each flock 

were tested using commercially available enzyme-

linked immunosorbent assays (ELISAs) for the 

detection of antibodies against infectious bursal disease 

(IDEXX IBD Ab test, IDEXX Laboratories, Inc., 

Westbrook, ME, USA), Newcastle disease virus 

(IDEXX NDV Ab test, IDEXX Laboratories, Inc.), 

infectious bronchitis virus (IDEXX IBV Ab Test, 

IDEXX Laboratories, Inc.), and avian pneumovirus 

(IDEXX APV Ab Test, IDEXX Laboratories, Inc.), 

according to the manufacturer´s directions. Moreover, 

plate agglutination tests were performed to detect 

antibodies against Mycoplasma synoviae and 

Mycoplasma gallisepticum infections by the use of 

commercial available antigens, such as MS RPA–Test 

(SOLEIL SARL, Cantenay-Épinard, France) and MG 

RPA–Test (SOEIL SARL).  

 

Bacterial isolation 

  

 Lung and trachea samples were inoculated in 

Mac Conkey´s agar (Agar Mac Conkey, Laboratorios 

Britania S.A., Buenos Aires, Argentina) and incubated 

aerobically for 24 hr at 37°C. Tissue samples were also 

inoculated onto 10% defibrinated goat blood agar (Agar 

Nutritivo, Laboratorios Britania S.A.) and 10% 

defibrinated horse blood agar (Agar Nutritivo, 

Laboratorios Britania S. A.), both with the addition of 5 

µg /ml gentamicin (Gentamicina Interbiol, Laboratorio 

Interbiol S.R.L., Buenos Aires, Argentina) and 

incubated at 37°C in a candle jar for 48 hr. After 

incubation, both goat and horse blood agar plates were 

placed at room temperature for 48 hr and evaluated for 

the presence of β-hemolytic activity, as previously 

recommended (13). The isolates obtained were 

analyzed by GRAM´s stain (GRAM Britania, 

Laboratorios Britania S.A.), catalase test (Hydrogen 

peroxide 30%, Merck, Germany) and oxidase test 

(Monodiscos Oxidasa, Laboratorios Britania S.A.), 

following the manufacturer´ s recommendations. 

Moreover, solid and liquid Frey´s medium (7) with 15% 

swine serum were used to isolate Mycoplasma spp. and 

incubated aerobically during seven days at 37°C. 

 

Antimicrobial susceptibility  

 

 In vitro antibiotic susceptibility tests were 
performed by disc diffusion method (4, 11), using 
the following antibiotic discs (Monodiscos 
Britania, Laboratorios Britania S. A., and Vetanco 
S. A., Argentina): ampicilin, ceftiofur, gentamicin, 
enrofloxacin, erythromycin, doxycycline, 
florfenicol, trimethoprim sulfa, and fosfomycin. 
Blood Mueller Hinton agar plates were inoculated 
and evaluated after 24 hr of incubation at 37°C. 

 
DNA extraction and PCR identification  

 

 DNA was extracted from pin point colonies 

isolated in blood agar plates with gentamicin from both 

cases using a DNA commercial extraction kit (Wizard
® 

Genomic DNA Purification Kit, Promega Co., 

Madison, WI, USA)
 
according to the manufacturer´s 

instructions. Ornithobacterium rhinotracheale was 

identified by polymerase chain reaction (PCR) assay 

using the pair of primers OR16S–F1 (5´–

GAGAATTAATTTACGGATTAAG–3´) and OR16S– 

R1 (5´– TTCGCTTGGTCTCCGAAGAT–3´), (8). 

Amplification and detection were carried out with an 

IQ
TM

5 Multicolor Real-Time PCR Detection System 

(BIO-RAD Laboratories, Hercules, CA, USA). The 

real-time PCR mixtures were prepared with 12.5 µl of 

SYBR Green (IQ
TM

 SYBR
®

 Green Supermix, BIO-

RAD Laboratories, Hercules, CA, USA), 1 µl of each 

primer (10 µM), 7.5 µl of nuclease free water and 3 µl 

of DNA extract (48 µg/ml and 51 µg/ml, respectively) 

made up to 25 µl of mixture. Real-time PCR was 

performed using the following program: 1 cycle of 94 

°C for 5´, 45 cycles of 94 °C for 30´´, 52 °C for 1´, and 

72 °C for 1´ 30´´, and 72 °C for 7´, followed by the 

determination of the melting curve, which was carried 

out through increases of 0.2 °C every 30´´ to a final 

temperature of 95 °C (66 steps). The PCR products 

were analyzed in a 1.5% agarose gel electrophorersis 

study with a 100 bp molecular weight marker (100 bp 

DNA Ladder
®
, Promega Co., Madison, WI, USA), 

stained with ethidium bromide, and visualized with 

ultraviolet light 

 

Results and Discussion 
 

 The histopathologic examination of the lung 

sections showed diffuse accumulation of variable 

numbers of heterophils and fibrin in the air passages 

and interstitial tissue (Fig. 1). Fibrinous exudate with 
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heterophilic cells was noted in tertiary bronchi. In 

addition, several necrotic areas were seen in both cases. 

Microscopic examination of tracheas showed no 

evidence of lesions. 

 

 
Figure 1: Section of a 46-day-old chicken lung showing 

diffuse accumulation of fibrin and heterophils in air 

passages and interstitial tissue . H&E, 100 X. Bar = 100 

µm. 

 

 Negative results of plate agglutination tests for 

M. synoviae and M. gallisepticum were found in both 

cases. According to manufacturer values, no serological 

evidence of infections caused by infectious bursal 

disease virus, Newcastle disease virus, infectious 

bronchitis virus and avian pneumovirus were detected 

in both flocks. 

 No Mycoplasma spp. growth was revealed in 

Frey´s agar plates or liquid medium, no enterobacteria 

was seen in Mac Conkey´s agar plates, but small pin 

point colonies with extensive β-hemolytic activity were 

observed after the 48h-period following incubation in 

blood agar plates of both cases. Both isolates were 

gram-negative pleomorphic rods, with negative results 

for catalase test and positive for oxidase test.  

 Both field strains were identified as O. 

rhinotracheale by conventional PCR and real-time 

PCR. The melting temperature showed no significant 

differences between the β-hemolytic O. rhinotracheale 

field isolates (86.2°C) and the non-hemolytic ATCC 

51463 control strain of O. rhinotracheale (86°C). 

Moreover, the molecular weight of the PCR products 

from the β-hemolytic and non-hemolytic strains was 

similar (784 bp).  

 Because of the resistance of one or both strains 

against erythromycin, trimethoprim-sulfa, enrofloxacin, 

doxycycline and fosfomycin, it is proposed that 

adequate antimicrobial strategies will be useful for the 

control of this bacterium in broiler chicken flocks.  

 Because of the absence of serological 

responses against several infectious agents, it is 

supposed that housing environmental factors possibly 

triggered the immunosuppressive effect involved in the 

development of O. rhinotracheale infections. 

 Ornithobacterium rhinotracheale has been 

isolated and characterized in some countries of Latin 

America, such as Mexico (12), Peru (10), Brazil (1) and 

Argentina (14), but its hemolytic activity among field 

isolates had not been described before. This paper 

describes for the first time the isolation and 

identification of β-hemolytic O. rhinotracheale field 

strains in Latin America and also, despite the numerous 

worldwide reports about O. rhinotracheale infection in 

poultry, the first β-hemolytic O. rhinotracheale isolates 

obtained from broiler chickens with severe respiratory 

signs. 

 Unilateral and bilateral lung consolidation with 

fibrinous exudate has been previously seen in clinical 

cases due to O. rhinotracheale infections in both 

chickens and turkeys (2, 9). Microscopically, the 

lesions caused by Pasteurella multocida and O. 

rhinotracheale are characterized by large areas of 

necrosis with edema and accumulation of fibrin and 

heterophils in the interstitial tissues and air passages 

(5). Moreover, fibrinoheterophilic diffuse pneumonia in 

turkeys is suspected to be caused by O. rhinotracheale 

infection (6). In the present work, the bacteriological 

isolation, PCR identification and lung microscopic 

findings confirmed the diagnosis of fibrinoheterophilic 

pneumonia due to β-hemolytic O. rhinotracheale 

infection in both broiler chicken flocks. 

 Despite the slight differences between the 

sodium-dodecyl sulfate-polyacrylamide gel 

electrophoresis protein profiles of the β-hemolytic and 

the non-hemolytic field isolates previously studied (18), 

the greater hemolytic activity of the hemolytic 

phenotypes among several North American O. 

rhinotracheale field isolates is still not linked with 

more severe respiratory symptoms in vivo (13). In the 

present study, the authors found no evidence of the 

association between the severity of respiratory clinical 

signs noted in broiler chickens at field conditions and 

the β-hemolytic activity of O. rhinotracheale strains 

observed in vitro. 

 In spite of the lack of differences between the 

molecular weight of the PCR products and the melting 

points from the non-hemolytic strain and the β-

hemolytic field isolates analyzed in this study, further 

field and experimental studies will be necessary to 

demonstrate whether the β-hemolytic activity has a 

possible connection with an increased virulence in 

poultry. Also, further pathologic studies should be 

carried out to analyze the relationship between the 

presence of gross and microscopic lesions in low 

respiratory organs and the β-hemolytic and non-

hemolytic field isolates obtained from those cases. 
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