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1. Introduction 
Brucella canis is a facultative intracellular pathogen that 
preferentially infects members of the family Canidae 
(1). Although canine brucellosis caused by B. canis has 
been reported worldwide (2), few human cases have 
been reported so far (1). In Turkey, as well, there are few 
serological notifications of the disease in humans (3,4). 
Karaşahin et al. (4) isolated the specific agent from the 
endocarditis case of a patient. In Turkey, there are many 
instances of serological and molecular diagnosis of B. canis 
in dogs (5–7), and it was once isolated from lymph nodes 
(5). This study has investigated the existence of brucellosis 
agents in two aborted bitches in a kennel.

2. Case history 
Due to the increase in the instances of dog breed pregnancies 
resulting in abortion, the owner of the breeding kennel 
consulted the Uludağ University Veterinary Faculty’s 
Obstetrics and Gynecology Department’s clinic in July 
2015. According to the history, a Pug dog named Lady 
(Case 1) had aborted 1 month ago and a dog named 
Gamze (Case 2) had aborted 9 days ago. The dogs had 
aborted at about 50–51 days after the last mating with 22-
day interval. Case 1 was a 2-year-old nulliparous bitch and 
Case 2 was a 3-year-old multiparous bitch (previously gave 
birth twice). It was stated that 4 different dogs had aborted 
within the last 2 months in the kennel.

Clinical examinations, such as body temperature, heart 
and respiration rates, capillary filling time, and lymph node 
palpation, of both referred bitches were performed and 
revealed no abnormality. With the suspicion of brucellosis, 
vaginal swab and blood samples were taken under sterile 
conditions. The blood samples taken for serological 
examination were cooled to 4 °C and blood samples were 
centrifuged at 2000 × g for 20 min at 4 °C. The obtained 
sera were sent to the Pendik Veterinary Control Institute 
(PVKE) with other samples under cold chain conditions.  

The vaginal swabs and blood samples belonging to the 
two dogs were used for bacterial isolation. The samples 
were inoculated on Farrell’s and CITA media. Besides 
these selective media, serum dextrose agar medium was 
used as a nonselective medium. Therefore, samples were 
inoculated in parallel on 3 different media separately. 
They were incubated on plates under 6% CO2 at 37 °C for 
6–8 days. Colony formation was checked on a daily basis 
(8,9). On the 4th day of inoculation, Gram staining of 
honey-colored transparent colonies, typically 1–2 mm in 
diameter, was carried out for bacterial identification at the 
genus level. The typical gram-negative coccobacillus image 
was observed after the staining process. Agglutination 
tests with Brucella monospecific R antiserum (Veterinary 
Laboratory Agency; PA0071), with Brucella polyclonal 
A-M antiserum (PVKE; 2008-1), and with 0.1% acriflavine 
(Sigma, A-8126) and additionally catalase (Merck, 
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108597), oxidase (Merck, 113300), and urease tests were 
performed (8). 

For identification at species level, several tests were 
conducted, including the carbon dioxide requirement 
test; hydrogen sulfide (H2S) gas production test; growth 
tests in the media containing thionine (Sigma, T3387), 
basic fuchsin (Merck, 115937), safranin (Sigma, S2255), 
penicillin (Fluka, 13750), streptomycin (Sigma, S-6501), 
and erythritol (Sigma, E7500) at routine test dilutions; and 
Tbilisi (Tb) (PVKE; FTb-01-07), Izatnagar (Iz) (PVKE; 
FIz-05-07), and R/C (PVKE; FR/C-08-07) phage tests and 
agglutination tests with Brucella monospecific A and M 
antisera (PVKE; 2010-1). The media were incubated under 
6% CO2 at 37 °C for 5 days. The CO2 requirement test was 
performed under aerobic conditions (8,9).

For molecular diagnosis from the culture, DNA 
isolation was performed by boiling. For molecular 
identification at the genus level, B4 (forward) and B5 
(reverse) primers were utilized according to the modified 
version of the method suggested by Queipo-Ortuno et 
al. (10). A 223-bp amplification product from the gene 
encoding 31 kDa of Brucella cell surface salt extractable 
protein (BCSP) was obtained using these 2 primers. For 
molecular identification at species level, the method used 
by Mayer-Scholl et al. (11) was applied to the suspicious 
bacteria cultures.

The sera were analyzed by rapid slide agglutination 
test (S-RSAT) with Rose Bengal-stained antigen (PVKE; 
RBPT/01/15) prepared from the Brucella abortus S99 
smooth strain and rapid slide agglutination test (R-RSAT) 
with Rose Bengal-stained antigen prepared from the B. 
canis M(-) rough strain. The serum agglutination test 
(S-TAT) with unstained antigen (PVKE; TAT/01/15) 
prepared from the B. abortus S99 smooth strain and 
modified mercaptoethanol tube agglutination tests 
(R-2ME-TAT) with unstained antigen prepared from the 
B. canis M(-) rough strain were also carried out (8).

3. Results and discussion 
The results of the agglutination tests with polyclonal 
Brucella R antiserum and acriflavine, as well as the results 
of catalase, oxidase, and urease tests, were found to be 
positive. However, the result of the agglutination test 
with Brucella polyclonal A-M antiserum was found to 
be negative. According to these results, Brucella spp. in 
rough form was isolated and identified from the vaginal 
swab (isolate 1) and full blood (isolate 2) of Case 2 and 
from only the vaginal swab (isolate 3) of Case 1. Therefore, 
Brucella spp. isolation and identification was made from 
the samples of both dogs. Bacterial isolation is regarded 
as the gold standard for the diagnosis of brucellosis from 
clinical samples (8,9). It was reported that using Farrell’s 
and CITA media, which are recommended as selective 

media, simultaneously increases isolation sensitivity to the 
highest level and makes the diagnosis of the agent easier 
(9). In this study, as well, Farrell’s and CITA media were 
used concurrently as recommend in the related literature. 
For this reason, the use of three media, consisting of 
two different selective media and one basal medium, 
contributed to the isolation sensitivity.

The isolates were identified as B. canis as a result of the 
tests performed on the isolated Brucella isolates for species-
level identification. Six different reference strains, which 
were used as controls, were identified correctly at species 
level, as shown in the Table. Researchers from different 
countries have reported the isolation and identification of 
B. canis from clinical samples taken from dogs (12,13). In 
a study carried out in Turkey, isolation of B. canis from 
lymph nodes (5) was also reported. In this study, B. canis 
was isolated for the first time ever from samples belonging 
to two dogs that had aborted earlier (9 days and 1 month 
ago) in a breeding kennel. 

As a result of the rapid slide agglutination tests on 
sera, a negative result was obtained through S-RSAT 
and a positive result was obtained through R-RSAT. As 
a result of serum agglutination tests applied on sera, a 
negative result was obtained through S-TAT and a positive 
result was obtained through R-2ME-TAT. Researchers 
have performed serological tests for the serological 
diagnosis of the disease by using antigens prepared from 
rough strains, and many serologically positive findings 
have been reported in Turkey (3,7,14) and in various 
other countries in the world (13). Researchers have also 
performed serological tests with blood sera using smooth 
antigens in some conducted studies, which were related to 
B. canis originating from dog brucellosis cases, and they 
reported the test results as negative (4,14). In this study, 
in accordance with bacterial isolation, the disease was 
also diagnosed serologically by confirming its nonsmooth 
antigenic structure.

As a result of the genus-specific Bcsp31 PCR, specific 
bands of 223 bp in length were determined for isolates and 
reference strains, and all strains were identified as Brucella 
spp. in accordance with bacterial isolation, as shown in 
Figure 1.

The developed multiplex PCR test (Bruce-ladder) 
provides fast and simple identification at the species level. 
Researchers reported that the only disadvantage of the test 
is that it cannot differentiate biotypes and detects some 
B. canis isolates erroneously as Brucella suis (15). In our 
study, although appropriate band profiles were detected 
with reference strains, a B. suis profile was obtained from 
isolates, as shown in Figure 2. Therefore, it is seen that 
species-specific molecular identifications of isolates do not 
conform to conventional bacterial identifications at species 
level. The multiplex PCR results of isolates have been 
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Table. Bacterial identification test results.
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6- B. melitensis Rev-1, 7- B. abortus Tulya, W- weak growth, B- B. canis, C- B. suis biotype 1, D- B. ovis, E- B. melitensis Rev-1, 
F- B. abortus biotype 3.
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Figure 1. Bcsp31 PCR results. 1- B. canis RM 6/66, 2- B. canis M(-), 3- B. ovis 63/290, 4- B. suis 1330, 5- isolate 1, 6- isolate 3, 7- B. abortus 
Tulya, 8- B. melitensis Rev-1, 9- negative control, M- marker, 2000 bp.

Figure 2. DNA amplification results at species level. 1- B. canis RM 6/66, 2- B. canis M(-), 3- B. ovis 63/290, 4- B. suis 1330, 5- isolate 1, 
6- isolate 3, 7- B. abortus Tulya, 8- B. melitensis Rev-1, 9- negative control, M- marker, 2000 bp.
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evaluated as one of the erroneous results that stem from 
the nature of the test as indicated by previous investigators, 
in which some B. canis isolates may be detected as B. suis.  

As a result, this study has evidenced the existence of 
the disease in Turkey more strongly than previous studies 
and showed the importance of the consideration and 
evaluation of dog abortions within the scope of brucellosis. 
The threat of the disease for dogs’ and humans’ health was 

also emphasized by proving the existence of the agents 
in the fluids of abortion even 1 month later from a case 
of abortion. As control measures, regular disease scans 
should be conducted on male and female breed dogs in 
kennels, dogs imported to Turkey should be examined 
for the disease, and awareness should be built in society 
by establishing a legal infrastructure for the fight against 
canine brucellosis in Turkey.
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