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ABSTRACT 
 

B.bronchiseptica is pathogenic for some domestic and wild animals. Due to the importance 

of this bacterium, its presence in dogs and cats has been investigated using PCR. Pharyngeal 

and nasal swabs were taken from 135 dogs and 42 cats. Based on the PCR performed on the 
dogs' samples, in 25/63 (39.68%) pharyngeal samples and 20/59 (33.89%) nasal samples DNA 

of B. bronchiseptica detected. On the other hand, according to the PCR performed on the cats' 

samples, in 9/23 (39.13%) pharyngeal samples and 319 (15.78%) nasal samples DNA of B. 

bronchiseptica was existed. According to the present study, the rate of B. bronchiseptica 

infection is high among dogs and cats in Iran. Also, due to the fact that the prevalence of this 

bacterium among pets animals is not exactly known in Iran, necessary measures should be taken 

for rapid diagnosis and treatment and proper control of the infection. 
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INTRODUCTION 
 

B.bronchiseptica colonize respiratory tract of a variety of mammals. This organism is 

causative agent kennel cough of dogs and suppurative bronchopneumonia in cats [1, 2]. The 

expression and production of various compounds required for attachment, tissue damage, and 

possibly changes in the host's defense system by bordetella cause its colonization in the 

respiratory system and the occurrence of disease [3, 4]. In recent years, the population of dogs 

and cats as pets and sometimes entertainment for children has increased in human societies. 

Dogs and cats suffering from most diseases only cause discomfort to the animals themselves, 

but diseases of the respiratory system can also upset the owner of the animal due to the sounds it 

makes. In addition, coughing causes the spread of infectious agents and contamination of the 

surrounding environment. Although cough is one of the most important symptoms of 

bordellosis in dogs, the symptoms of respiratory infections in cats are often non-specific [5]. 
Kennel cough is one of the important diseases caused by B. bronchiseptica in dogs, which is 

accompanied by dry and continuous coughs [5]. Although a large number of domestic and wild 

animals are involved in the transmission of B. bronchiseptica to humans; the transmission of 

infection from pet animals to humans is of particular importance. Given the growing trend of 

keeping pets in Iran and the zoonotic nature of this bacterium, assessing the level of infection in 

domestic dogs and cats that are in direct contact with humans can be very important.  
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For detection of bordetella infection in animals, many conventional bacteriological, 

immunological and molecular tools and methods have been used in recent years. Positive 

cultures of nasal swabs, pharyngeal swabs, and tracheal lavage fluid are required for definitive 

diagnosis of B. bronchiseptica infection [6]. However, Due to being fastidious, slow growth rate 

and contamination of clinical specimens, it is difficult to diagnose bordetella infection [7, 8]. 

The polymerase chain reaction (PCR)-based method can be particularly useful for analysis of 

different samples and provides a platform capable of rapid screening of samples for trace levels 

of bordetella DNA. In this study, PCR method was used for Fla gene locus of B. bronchiseptica 

[9]. 

 

 

MATERIALS AND METHODS 
 

Pharyngeal and nasal swabs were taken from 135 dogs (76 pharyngeal and 59 nasal 

samples) and 42 cats (23 pharyngeal and 19 nasal samples) of different ages, sexes, and breeds 

that were normally admitted to the Faculty of Veterinary Medicine training clinic. Sterile 

cotton-tip swabs were rubbed on the throat and nasopharyngeal regions, put in the tube 

containing brain heart infusion (BHI) broth (Merck, Germany), and transferred to the laboratory 

of microbiology, Faculty of Veterinary Medicine under cold condition. Then, swabs in BHI 

broth were vortexed and incubated at 37°C for 24 hours as enriched cultures. B. bronchiseptica 

 (PTCC 1025) as positive control was purchased from the Iranian Research Organization for 

Science and Technology (IROST). 

500 µl of enriched culture samples were used for DNA extraction using a DNA extraction 

kit (Cinnagen, Iran) according to the manufactured description. The PCR reaction mixture 

contained 12.5 µl Master mix (Amplicon Denmark), 1.5 µl of each fla gene-specific primers [9], 

3 µl template DNA solutions and 6.5 µl deionized water were prepared. After initial 

denaturation (94°C/3 min), PCR amplifications were done for 35 cycles in a thermocycler 

(Analytic Jena, Germany), with a denaturation temperature of 94°C lasting for 1 minute, 

annealing at 58°C lasting for 1 minute and extended for 1 more minute at 72°C, continuing for 7 

minutes at 72°C as the final extension. The purified DNA of B. bronchiseptica (ATCC 4617) 

and sterile deionized H2O were used as positive and negative controls, respectively. Then the 

PCR product evaluated by electrophoresis in 2% (w/v) agarose gel (Agarose I; Cinnagen, Iran) 

stained with safe stain.  

 

 

RESULTS AND DISCUSSION 

 

Based on PCR performed on dogs' pharyngeal and nasal samples, 25 out of 63 (39.68%) 

pharyngeal samples and 20 out of 59 (33.89%) nasal samples were positive for B. 

bronchiseptica DNA. Also, on cats' nose and pharynx samples, 9 out of 23 (39.13%) pharyngeal 

samples and 3 out of 19 (15.78%) nasal samples showed positive results for B. bronchiseptica  

DNA (Fig. 1). 

B.bronchiseptica as respiratory pathogens colonize the respiratory tract of humans and 

animals and can cause infections with different signs [10, 11]. B. bronchisepticais considered as 

one of the main causes of respiratory infections in dogs and cats. Diagnosis of B. bronchiseptica 

infection is usually based on culture and isolation of bacteria. Although these methods are 

specific, they are time-consuming and sometimes lack the necessary sensitivity. Therefore, in 

recent years PCR were used to detect infectious agents, including B. bronchiseptica. In 1999, 

Hozbor et al. proposed a PCR method based on a specific intergenomic sequence for the rapid 

and sensitive diagnosis of B. bronchiseptica [9]. 

According to different study in the UK B. bronchiseptica isolated from 3.5 and 11 percent 

of cats with and without signs of respiratory disease, respectively. Evaluation of different risk 
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factors indicated that large number of cats in a household, and contact with dogs with 

respiratory tract diseases are very important in B. bronchiseptica infection [12, 13]. 

 

 

 
Figure 1: PCR results for presence of B. bronchiseptica DNA in different samples. Lane M: 100 bp DNA 

marker, Lane 1: Positive control, Lanes 2-6: Some positive samples (amplicon size 237 bp), Lane7: 

Negative control. 

 

 

In Southern Louisiana different methods evaluated for detection of B. bronchiseptica in cats 

without signs of respiratory disease. B. bronchiseptica was isolated from 19 out of 614 cats 

(3.1%) by oropharyngeal swab and 6 out of 614 cats (0.98%) by bronchial lavage. On the other 

hand, when using an antibody capture ELISA method, 148/614 cats (24.1%) were seropositive 

for B. bronchiseptica [14]. 

Serological studies in the UK and the Netherlands on different groups of cats show a high 

prevalence of B. bronchiseptica infection (72-79% and 39%) [12]. Also Stifield et al. (2012) 

reported that 20% the dogs infected with B. bronchiseptica showed respiratory symptoms [15].  

Studies by Hoppe (1999) and Register (2001) concluded that PCR was much more sensitive 

compared to culture, moreover, culture sensitivity could be affected by a variety of factors such 

as low bacterial count in the nasal cavity, especially in asymptomatic animals [16,17]. In a study 

in Germany by real-time PCR B. bronchiseptica was detected in 78.7% of dogs with respiratory 

symptoms and 45.6% of healthy dogs. In addition in 52% of dogs with respiratory symptoms, B. 

bronchiseptica was identified as the only cause of respiratory disease [18]. In 2015, Singh et al., 

reported that DNA extracted from serum samples could be used for molecular detection of 

bordetella infection in domestic dogs [19]. 

Study of Coutts et al., in 1996 showed that healthy seropositive queens can be carriers of B. 

bronchiseptica. Although none of the queens showed a detectable amount of B. bronchiseptica 

excretion before delivery, B. bronchiseptica were isolated from the queens from 9 days to 12 

weeks after parturition. It is possible that various stressors and physiological changes such as 

parturition and lactation may play a role in bacterial shedding [20]. 

In 2020, Afi et al., used culture and PCR to diagnose B. bronchieptica infection in 

seemingly healthy domestic and kenelled dogs and dogs with symptoms of respiratory disease. 

According to the culture results, B. bronchieptica were detected in 3.2% of domestic and 

kenneled dogs with clinical signs of respiratory disease and 6.4% of kenelled dogs without 

clinical signs. While the culture result of none of the healthy domestic dogs was positive. On the 

other hand, PCR results for the presence of B. bronchieptica in 16.1 and 9.6% of domestic dogs 

with respiratory disease symptoms and no clinical symptoms, respectively, and 22.5 and 16.1% 

of kenneled dogs with respiratory symptoms and seemingly healthy dogs were positive [21]. 

Also, in a study conducted by Isvand et al. (2021) using PCR on 50 samples of suspected to 

having canine distemper symptoms and 50 seemingly healthy dogs, they were found that the 

PCR result was positive for 20 samples of dogs suspected to having distemper symptoms and 

one sample of seemingly healthy dogs for the presence of bordetella DNA [22]. In studies by 

Afi et al. (2020) and Isvand et al. (2021) presence of B. bronchiseptica showed by culture and 
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PCR in pet and kenelled dogs with and without clinical signs of respiratory diseases in Iran 

[21,22].  These data established that PCR is a reliable method for the identification of B. 

bronchiseptica. 

But to the authors’ knowledge, there are no any studies about the prevalence of B. 

bronchiseptica in cats in Iran. Therefore, our study aimed to investigate the occurrence of B. 

bronchiseptica in dogs and cats. The true prevalence of B. bronchiseptica is likely higher than 

what is presented here due to the fact that, a variety of factors can lead to bacterial detection 

failure. The present study shows a significant level of B. bronchiseptica infection in domestic 

dogs and cats so it is recommended that sensitive groups avoid contact with dogs and cats.  
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