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ABSTRACT 

In this study, it was aimed to determine the presence of Brachyspira pilosicoli colonization in 

dogs, to determine its prevalence and to investigate the relationship between colonization and 

various physiological, pathological and behavioural variables such as diarrhoea, age, sex and 

contact with other animals. For this purpose, faecal specimens were collected from 192 dogs (96 

with diarrhoea and 96 healthy controls). Faecal samples were specifically cultured for 

Brachyspira species. 10 presumptive Bra-chyspira spp. isolated, biochemical and enzymatic 

properties of the isolates were evaluated and identified using PCR. The prevalence of 

B.pilosicoli was found as 4.68% (n = 9). The relationship between diarrhoea and B.pilosicoli 

colonization in dogs has been shown to be statistically significant (P <0.001). The presence of 

contact with other dogs and B.pilosicoli colonization were statistically significant (P = 0.033). 

There was no statistical relationship between age and sex with colonization. 
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1. INTRODUCTION 

B.pilosicoli is a causative agent of colonic or intestinal spirochetosis, characterized by 

attachment to the cecal and colon mucosa and epithelial damage in animals and humans (Bait-

Merabet et al.,2008).  The presence of B.pilosicoli in the intestines has been demonstrated in 

numerous host such as human, pig, dog, opossum, wild and domestic fowls (Takeuchi et 

al.,1974, Duhamel et al.,1995, Swayne and McLaren,1997) and its inter-species transmission and 

zoonotic potential has been demonstrated in various studies (Trott et al.,1996, Trott et al.,1997, 

Trott and Hampson,1998). B.pilosicoli is associated with gastrointestinal diseases in humans 

such as chronic diarrhoea, abdominal pain and bleeding. Colitis and hepatitis may be observed in 

more severe cases and septicaemia may be observed in immune compromised individuals 

(Mikosza et al.,2001, Bait-Merabet et al.,2008).  

In dogs, the disease is symptomatic mostly animals under one year of age with chronic 

diarrhoea and wasting. No symptom is observed in adults; they are subclinical carriers that 

transmit the agent to susceptible animals (Duhamel et al.,1995, Duhamel,2001). Spirochaetal 
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attachment in intestinal specimens of dogs has been known for centuries. But, pathogenesis of 

B.pilosicoli is controversial since the agent can be found  both healthy and symptomatic animals’ 

faecal and colon biopsy specimens. However, due to the development of molecular techniques, it 

has been shown that the spirochetes found in healthy animals are B.murdochii or B.innocens 

(Stanton et al.,1997) and the agent detected in symptomatic animals is B.pilosicoli (Duhamel et 

al.,1995, Duhamel et al.,1998). 

Objectives of this study are to investigate the existence, prevalence and colonization of 

B.pilosicoli in dogs and its possible relationship with various physiological and behavioural 

variables. 

2.MATERIALS AND METHODS 

Study approved by the Ethical Committee of Istanbul University, Faculty of Veterinary 

Medicine. Approval no: 2010/155.  

Faecal samples were collected from an equal number (96, predicted prevalence %50, with an 

absolute error of 10% and a 95% confidence level) of healthy and symptomatic dogs from 

veterinary clinics, breeders, pet-shops, and the department of internal medicine clinic at Faculty 

of Veterinary Medicine. Samples were collected directly from the rectum of the animals with 

sterile bacteriological swabs. The collected samples were recorded, and the questionnaire was 

filled in for information (status of faeces, age, gender, contact with other dogs, breed, any current 

drug treatment) about the sampled dog. Samples were inoculated onto the selective medium 

previously described by Fellstrom et al. (1999) and Rasback et al. (2006). The plates were 

incubated for 5 to 7 days at 42 °C in a jar with an anaerobic environment generated using a 

GasPak disposable hydrogen plus carbon dioxide generator envelope with a palladium catalyst 

(Oxoid, AN0035). Slides were prepared from plates with weak-haemolytic colonies and 

examined microscopically by Gram staining. In order to maximize growth, cultures with weak 

haemolysis, film-like or s type grey colonies were subcultured onto Fastidious Anaerobe agar 

(FAA) (Fellstrom et al.,1997, Fellstrom et al.,2001). Phenotypic characterization was performed 

by previously described (Fellstrom and Gunnarsson,1995). Enzymatic reactions determined by 

APIZYM system (APIZYM, 2500, bioMérieux) as described by the manufacturer. B. pilosicoli 

P43/6/78T (ATCC 51139) was used as positive control.  

The isolates were analysed by PCR using species-specific primers to confirm identification as 

described before (Fellstrom et al.,1997, Fellstrom et al.,2001). Chromosomal DNA extraction 

was performed by boiling. The isolates were taken from the solid culture and boiled in 50 µl of 

purified water for 10 minutes. The supernatant was used as the template DNA in the PCR 

analyses.  

All calculations and statistical analyses were performed with the Statistical Package for Social 

Sciences -SPSS for Windows, release 17.0 (IBM, SPSS Inc., Chicago, IL). The associations 

between presence and absence of B.pilosicoli and each of the categorical variables was 

investigated using the Pearson chi-square test of independence and Fisher’s Exact test (expected 

cell value null or <5). The categorical variables used include age (1 year and less, bigger than 1 

year old), gender (male, female), contact with other dogs (yes, unknown, or no), having 

diarrhoea (yes or no).  
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3. RESULTS 

Brachyspira spp. suspected colonies were isolated from 8 of the 96 faecal samples of the dogs 

with diarrhoea. These suspected isolates were identified as B. pilosicoli by conventional 

biochemical tests Brachyspira spp. suspected colonies were isolated from 8 of the 96 faecal 

samples of the dogs with diarrhoea. These suspected isolates were identified as B. pilosicoli by 

conventional biochemical tests. 

Brachyspira spp. suspected colonies were isolated from 2 of the 96 faecal samples of the dogs 

without diarrhoea (samples 43 and 126). According to biochemical tests performed, these 

isolates were considered as B. pilosicoli. 

All isolates were examined for the presence of specific B. pilosicoli DNA, by species-specific 

PCR.  All l of the isolates from diarrheic dogs and only one of the isolate from healthy ones were 

defined as B. pilosicoli (picture 1 and 2, table 1). In this study, the prevalence of the B. pilosicoli 

in Istanbul was found; 4.68% in all samples; 8.3% (n = 8); in dogs with diarrhoea; 1.04% in dogs 

without diarrhoea (n = 1). The presence of colonization in dogs with diarrhoea was found 

statistically significant (p = 0.01). Dogs which were in contact with other dogs and colonization 

were found to be statistically significant (p = 0.033), but relationships between age (p = 0.655), 

gender (p = 0.121) and colonization were found to be statistically insignificant.  

Table 1 Biochemical and enzymatic properties of the isolates 
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43 - + - + 2 4 5 0 0 0 0 0 3 1 0 3 0 0 1 4 0 0 0 

11

8 
- + - + 1 2 1 0 0 0 0 0 0 2 1 5 5 0 0 0 0 0 0 

11

9 
- + - + 2 3 2 0 0 0 0 0 0 2 1 5 5 0 0 0 0 0 0 

12

3 
- + - + 2 4 5 0 0 0 1 0 0 1 0 5 5 0 0 0 0 0 0 

12 - + - + 3 3 4 0 1 0 0 0 0 4 2 5 5 0 0 0 0 0 0 
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5 

12

6 
- + - + 3 3 2 0 0 0 0 0 0 3 1 5 5 0 0 0 0 0 0 

12

7 
- + - + 3 3 2 0 0 0 0 0 0 3 2 4 5 0 0 0 0 0 0 

13

1 
- + - + 2 3 2 0 0 0 0 0 0 2 1 5 5 0 0 0 0 0 0 

13

3 
- + - + 2 3 2 0 1 1 0 0 0 2 1 5 5 0 2 0 0 0 0 

13

5 
- + - + 2 3 2 0 1 1 0 0 0 3 1 5 5 0 0 0 0 0 0 

R - + - + 3 1 3 0 0 0 0 0 0 1 1 5 4 0 0 0 0 0 0 

R: reference, -: negative, + positive, 0 to 5 (weaker to strong) is color intensity of the reactions in 

APIZYM test 

Picture 1 Gram staining of the sample 123 

 

 

 

Picture 2 Trans-illumination picture of the samples’ PCR analysis 
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5. DISCUSSION 

B. pilosicoli which was increasingly gained importance and has been associated with various 

diseases was detected in the numerous hosts, including humans and particularly dogs, pigs and 

chickens (Duhamel et al.,1997, Muniappa et al.,1997, Swayne and McLaren,1997). Most of the 

studies are concentrated on especially isolation and infections caused by in people because this 

bacterium is a newly recognized agent. B. pilosicoli isolation and associated diseases of humans, 

pigs, chickens and dogs have been reported in many countries (Duhamel et al.,1995, Duhamel et 

al.,1995, Mikosza et al.,1999). 

The prevalence of the B. pilosicoli in dogs reported in several studies, 5.3% in Papua New 

Guinea; 9.37% in Sweden; 0.9% in India's Assam state; in Western Australia 14.2%; in Spain 

and 4.8% (Fellstrom et al.,1997, Trott et al.,1997, Oxberry and Hampson,2003, Munshi et 

al.,2004, Hidalgo et al.,2010).  

In this study, the prevalence of the B. pilosicoli in Istanbul was found; 4.68% in all samples; 

8.3% (n = 8); in dogs with diarrhoea; 1.04% in dogs without diarrhoea (n = 1). Prevalence has 

been increased, when diarrhoea taking into account compared with other studies. 

In this study, the presence of colonization in dogs with diarrhoea was found statistically 

significant (p = 0.05). Oxberry and Hampson (2003) reported that colonization was not 

associated with diarrhoea. However, Hidalgo et al. (2010), have demonstrated the relationship 

between the B. pilosicoli colonization in the dogs and diarrhoea statistically significant. The 

results of this study are consistent with the results of Hidalgo et al. (2010). 
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In this study, contact with other dogs was found to be statistically significant (p = 0.033), but 

gender and age were found to be statistically insignificant in terms of colonization. Margawani et 

al. (2004) in Bali, Indonesia have reported that no statistically significant relationship between 

age, animal contact and gender with colonization. It is thought that the difference observed with 

the results of previous studies on this subject is due to the distribution and number of samples. 

Qualification of culture and phenotypic tests adequacy for Brachyspira species identification 

was a matter of debate and necessity of addition to molecular methods for this purpose have been 

discussed for years (Fellstrom et al.,1997, Stanton et al.,1997, Hommez et al.,1998, Fossi et 

al.,2004, Fossi and Skrzypczak,2006). Fellstrom et al. (1997) was emphasized that indole 

production and hippurate hydrolysis tests as the most important tests in the identification of 

Brachyspira species. α-galactosidase and β-glucosidase tests have been proposed as 

supplementary tests for identification. Hommez et al. (1998) reported that there may be some 

variant bacteria within Brachyspira species, and identification based on phenotypic tests might 

produce incorrect results. In the study of Fellstrom et al. (2001), the isolate A3077 was classified 

as B. pilosicoli as a result of PFGE and 16S rRNA gene sequencing tests, but this isolate was 

strongly positive about indole reaction. This atypical isolate, reported as first indole positive 

WBHIS strain which was isolated from dogs besides B.intermedia isolates. Fossi et al. (2004) 

showed that hippurate negative, B.pilosicoli-like isolates were identified as B.pilosicoli. They 

also emphasize that, if Fellstrom et al. (1997)’s phenotypical identification diagram fallowed, 

this hippurate-negative atypical B.pilosicoli strains was mixed up with B.murdochii, and using of 

specific PCR assays for accurate identification was necessary. However, they report that 

hippurate and β-glucosidase negative isolates was identified as B.pilosicoli in laboratories with 

inadequate for molecular techniques. Also, there was some studies that culture was more 

sensitive than PCR that considering about detection limit of the bacteria (Fellstrom et al.,1997, 

Stege et al.,2000, Fellstrom et al.,2001). On the other hand, it was reported that, in some cases 

faecal specimens was transported in optimum conditions such as into accurate transport media, 

anaerobe transport systems, in very short time, this delicate bacteria might not be survive and 

could not be cultured (Rasback et al.,2006). It was also known that bacteria might be lost of 

vitality from the samples taken from the individuals who under the antimicrobial treatment 

(Nathues et al.,2007). For these reasons, the isolation and identification of B.pilosicoli; culture, 

biochemical tests and molecular techniques has to be evaluated overall. 

In this study, an isolate (sample number: 43) was interpreted as presumptive B.pilosicoli due to 

phenotypical and biochemical properties. Results of the tests showed that isolate has not matched 

the Fellström, Petterson et al. (1997)’s any of the main phenotypical groups. This isolate has 

positive β-glucosidase and negative α-galactosidase activities such as B.alvinipulli. But, 

Duhamel et al. (1998) reported that a B.pilosicoli isolate (Dog17) has positive β-glucosidase 

activity, for this reason this dubious isolate was included in the molecular assessment, and found 

to be negative by species-specific PCR. Therefore even though phenotypic assessment table is a 

useful diagnostic tool for the identification of B.pilosicoli, the results showed phenotypic 

assessment has to be supported by molecular methods, as suggested by other researchers 

(Fellstrom et al.,1997, Fossi et al.,2004, Fossi and Skrzypczak, 2006). 
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In this study B.piosicoli presence in dog population in Istanbul has been demonstrated. 

Colonization in dogs with diarrhoea was found to be statistically significant and contact with the 

other dogs was found to be a risk factor for colonization. B.pilosicoli is an anaerobic enteric 

pathogen which is capable of colonization a very broad host range that appears likely to cause 

zoonotic infections. There are many unknown aspects about it. Therefore, it has been concluded 

to necessary to sustain related studies. 
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