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Brucella abortus infection in indigenous Korean dogs
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Abstract

Three dogs reared on a dairy farm with a high incidence for Brucella abortus were serologically positive for B. abortus and no
other Brucella spp. The identity of the organism was confirmed to be B. abortus by AMOS (abortus melitensis ovis suis)-polymerase
chain reaction with specific primers for B. canis. One hundred percent homology of the canine isolate and the bovine pathogen
isolated from the farm was demonstrated. The only possible source of infection was infected cattle on the same farm. It is
suggested that dogs be routinely included in brucellosis surveillance and eradication programs.

Résuméeé

Trois chiens gardés sur une ferme laitiére avec une incidence élevée d'infection a Brucella abortus donnaient une réaction positives en
sérologie envers B. abortus mais aucun autre espéce de Brucella. L'identification du micro-organisme comme étant B. abortus a été confirmée
par réaction d’amplification en chaine par la polymérase-AMOS (abortus melitensis ovis suis) 4 I'aide d’amorces spécifiques pour B.
canis. Une homologie de 100 % entre un isolat canin et un isolat bovin provenant de la ferme a été trouvée. La seule source possible d’infection
était les bovins infectés sur la méme ferme. Il est proposé que les chiens soient inclus de routine dans les programmes de surveillance et

d’éradication de la brucellose.

Canine brucellosis is an infectious disease caused by Brucella canis,
a small Gram negative aerobic coccobacillus (1). Brucella canis was
first identified in 1966 as a causative agent of canine abortion (2).
Despite B. canis being the major organism, infection with other
Brucella species (B. abortus and B. suis) has been extensively
investigated (3). Naturally acquired B. abortus infection in dogs
associated with infected cattle has been reported and horizontal,
dog-to-dog, cattle-to-dog, dog-to-cattle, and dog-to-human transfer
of the disease has been demonstrated (4).

In the Korean peninsula, dairy cattle brucellosis has been shown
to be caused by B. abortus biotype 1 (5). This communication
demonstrates, for the first time, the transmission of brucellosis from
cattle to farm dogs in South Korea.

During the course of this study, 1-year-old mixed breed, female
dogs were housed at the Department of Public Health, Chonbuk
National University, Chonju City, Korea, in the Chonbuk Province.
The dogs were reared in very close proximity with 131 dairy cattle
1y prior to the study, such that they had access to aborted fetuses
and placentae. In that farm, the 1st outbreak of dairy brucellosis
peaked from March 6, 2002 to April 14, 2002, as demonstrated by the
tube agglutination test (TAT) and Rose Bengal test (RBT). A total of
84 heads of dairy cattle were slaughtered under the government
brucellosis surveillance program during 2001. However, canine
brucellosis was not part of the surveillance program. Sampling of
the dogs started 5 wk after slaughter of positive cattle. The dogs
were investigated bacteriologically; serologically; and by B. abortus,
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melitensis, ovis, suis AMOS (abortus melitensis ovis suis)-polymerase
chain reaction (PCR), and also tested for B. canis. One dog raised in
a brucellosis-free farm served as a negative control animal.

One milliliter of blood was collected from each dog and cultured
according to the methods and criteria described by Alton et al (6).
Serum samples from the dogs were screened by the RBT and plate
agglutination test (PAT) using B. abortus strain 1119-3 whole cell
antigen (6,7). Genomic DNA for AMOS PCR was extracted from each
cultured blood sample using a genomic DNA extraction kit
(Accuprep; Bioneer Company, Chonbuk, Chonju, South Korea). The
procedure used by Ewalt and Bricker (8) was followed for the rest
of the protocol. Following 4 d of incubation, smooth, pinpoint,
glistening, bluish, translucent colonies were observed on the cultured
plates derived from all the dogs.

Sera from all 3 1-year-old dogs were found positive by RBT and
PAT, as shown in Table I. One dog had a reciprocal antibody titer of
= 1:400, both in RBT and PAT, and 2 other dogs had a reciprocal
antibody titer of = 1:200. Serum from the control dog was found
negative by both RBT and PAT.

The predicted 498 base pairs (bp) DNA band was demonstrated
from DNA extracted from all 3 dogs (Figure 1, lanes 4-6). The control
dog was consistently negative (lane 3). There was no evidence of
B. canis.

Canine brucellosis is a contagious bacterial disease that is
characterized by abortions in females and epididymitis in males.
The disease is insidious and many dogs are asymptomatic (9,10). In
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Table I. Serologic data on the titers of three dogs using the
Rose Bengal test (RBT) and plate agglutination test (PAT)

Serological method

Dog # RBT2 PAT?
1 1:200 1:200
2 1:400 1:400
3 1:200 1:200
Control Negative Negative

@ The cutoff point was a 1:50 dilution for both tests.

Figure 1. Amplification of DNA in the AMOS (abortus melitensis ovis suis)-
polymerase chain reaction (PCR) assay. Lane 1, 1000 base pairs (bp) DNA
marker; lane 2, DNA extracted from standard B. abortus colony; lane 3,
DNA extracted from blood; lane 4, DNA extracted from one of the cultured
blood samples (dog #2). A 498 bp amplification was consistently shown
as predicte d, lanes 5 and 6.

this study the only clinical sign noted in the dogs was mild fever of
38.5°C. Infected dogs shed the organisms into the environment via
urine, vaginal secretions, ejaculates, aborted fetuses, or feces (11,12).
The disease is important from the public health standpoint since
human infections have occurred as a result of laboratory accidents
or close contact when feeding or handling Brucella-infected
dogs (13).

Canine brucellosis is currently diagnosed by serology and blood
culture (2). The main serological tests used for the diagnosis of
Brucella infection are RBT as a screening test and complement fixation
test (CFT) as a confirmatory test. The RBT is more sensitive than the
CFT when testing culture-positive animals (14). In many countries,
the PAT, which may give false-negative results, is the routine test
and is sometimes the only serological test used (15). The PAT was
originally developed to provide a rapid test that would complement
the results of the TAT (11). Our report was based on data derived
from bacteriological culture, RBT, and PAT assays. Further
confirmation was by positive AMOS PCR using rigorously tested
B. abortus-specific primers. A predicted 498 bp amplicon was
consistently demonstrated, in agreement with previously published
data (16).

Brucella abortus infection in dogs has been reported under
experimental and field conditions (17). Seroconversion, based on
immediate results, can occur as early as 4 to 14 d after exposure but is
not necessarily coincident with positive culture. Seronegative culture-
positive dogs have also been described (2), similar to the situation
in cattle (18). Seropositivity may persist for up to 3 y (11), but the
maximum duration has not been demonstrated. This is important,
because infected dogs can shed organisms into the environment via
urine, vaginal secretions, aborted fetuses, or feces.

Brucella abortus positive vaginal discharges have been reported
to persist for up to 42 d after abortion or parturition, but the
duration of shedding and the number of organisms in the discharge
are not known. If the situation in dogs is similar to that in cattle,
108 to 10" organisms/g may be present in parturient canine material
(19). The infective dose for dogs is approximately 10° to 10'°
organisms/g (17). It is reasonable to speculate that aborted material
and infected vaginal discharges of cattle could be a factor in the
spread of Brucella from cattle to dog and vice-versa. The zoonotic
aspects of B. abortus infection from dogs must, therefore, be
considered when investigating reactor cattle herds and human
brucellosis. Elimination of reactor cattle only may not necessarily
eradicate the disease.

Brucellosis continues to be a major problem in Korea despite the
existence of a ‘test and slaughter’ strategy program for eradication.
There is close contact between dogs and people, and dogs are
obviously at high risk in brucellosis-infected farms. Accordingly, it
may be prudent to keep dogs away from farms known to be infected
with B. abortus or to include them in all eradication programs. In
addition, we have demonstrated that dogs may be a valuable
indicator (sentinel) of brucellosis in cattle, at least under South
Korean conditions.
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