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Pregnancy losses in dogs are associated with many types of bacteria. Brucella canis is reported to be one of the most important bacterial species
causing pregnancy loss in dogs. Dogs can be infected by 4 out of 6 Brucella species (B. canis, B. abortus, B. melitensis, and B. suis). B. canis is a Gramnegative coccobacillus first isolated by Leland Carmichael and is a cause of infertility in both genders. It causes late abortions in female dogs and
epididymitis in male dogs. Generalized lymphadenitis, discospondylitis, and uveitis are shown as the other major symptoms. B. canis infections can
easily be formed as a result of the contamination of the oronasal, conjunctival, or vaginal mucosa . Infection can affect all dog breeds and people.
While morbidity may be high in infection, mortality has been reported to be low. Most dogs are asymptomatic during infection, and it is difficult to
convince their owners that their dogs are sick and should not be used in reproduction. The diagnosis of the disease is quite complex. Serological
tests may provide false results or negative results in chronic cases. Therefore, diagnosis should be defined by combining the results of serological
studies and bacterial studies to provide the most accurate result. No antibiotic treatment is reported to be 100% effective in B. canis infections, and
infected animals are recommended to be removed from other animals and not be used for reproduction for a prolonged period.
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INTRODUCTION
Brucella infection may form invaginal discharge during abortion or estrous. It may form as a result of the presence of
>1010 bacteria/mL in postnatal fetus, placenta, or lochia. It may form as a result of receiving these bacteria from oronasal, conjunctival, or vaginal mucosa contact (1-6). Bacteria are spread with sperm in male dogs (7). The infection
may develop after copulation of a non-infected female dog with an infected male dog (8). Bacteria are also spread
via urine in both genders. Male dogs can have high levels of bacteria in their urine, and this is the reason why male
urination can be dangerous. Brucella infection begins to spread via urine after 4–8 weeks of infection (7).
Bacterial concentration in the milk of infected animals is reported to be high (9). The idea of disease spreading
with high levels of bacteria in the milk has been a matter of debate (4). While some researchers are defending
that milk is insignificant in disease transmission because puppies are infected in the uterus (6), some researchers
report that infected milk may be dangerous for environmental contamination (4). Bacterium is isolated in low concentrations from saliva, nose and eye, and feces (10).
The aborted material of dogs infected with Brucella canis in dog shelters or in co-cultivated environments is very
dangerous for non-infected dogs. Waste placenta tissue and fluids may contain high levels of microorganisms.
Infection after contamination in shelters can be spread very quickly (5).
Huts, equipment, and people permanently in contact with infected dogs are also reported as sources of infection
(11). Infections in humans are usually reported in laboratory workers and shelter workers exposed to sustained or
major exposures. Owners who are in constant contact with infected dogs are also reported to be infected. As a
result, animal owners should be informed about the potential risk but not alarmed about this zoonotic disease (12).
CLINICAL SYMPTOMS
Non-Specific Symptoms
B. canis-infected dogs may not always show serious clinical symptoms (5). Breeders provide barely or unidentifiable information about the clinical symptoms in B. canis infections. These clinical symptoms are weak hair
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structure, poor, exhausted, overworked, drowsy movements
during exercise, weight loss, lameness, lymphadenitis, and
changes in behavior (loss of appetite, poor performance)
(2). Death has not yet been reported as a primary cause of
death in B. canis infections (5).

formed as a result of licking by male dogs for comfort (2,
18). Chronic or prolonged infections can cause unilateral or
bilateral testicular atrophy in breeding dogs (17, 19). Atrophy
can result in reluctance to mate or loss of libido resulting
from pain.

Fever is rarely seen in B. canis infections, which is explained
by the lack of endotoxin-producing lipopolysaccharides in
the organism (2, 13, 14).

The systems in the body are also affected by bacteria.
Discospondylitis in the thoracic vertebrae and lumbar vertebrae can be observed by radiography. Ophthalmologic
examinations may result in endophthalmitis and recurrent
uveitis (20-22). Non-suppurative meningitis is also reported
at low rates (13).

Decrease in pregnancy rate, early embryonic death, fetal
resorption, and late-period abortions can be seen in female
dogs, whereas painful scrotal growth, testicular atrophy,
moist scrotal dermatitis, decrease in ejaculatory volume,
loss of libido, reluctance to breed, poor quality sperm with
white blood cells, and increase in morphological deformation in sperm can be observed in male dogs in examinations
usually during the first 3 months of infection (2, 15). Discospondylitis, meningoencephalitis, or uveitis may also develop as a symptom in both genders (2).

B. canis affects the active macrophages (intracellular)
during infection, causing the growth of lymph node nodules and reticuloendothelial cell hyperplasia. In addition to
lymph nodes, spleen and liver growth can be observed. A
hardening and a nodular structure in the spleen have also
reported (2).
Specific Symptoms
Reproductive failure has reported to mean abortion, epididymitis, orchitis, and testicular atrophy. The most obvious
clinical symptom that can be seen and reported by patient
owners is the spontaneous abortions formed in dogs that
are assumed to be healthy. These abortions usually occur
between days 45 and 59 of pregnancy. Brucellosis can also
result in resorption or early embryonic death after mating.
Infants born as a result of pregnancies formed in infected
animals may die in 20 days on average. Infected dogs have
been reported to be able to give birth normally in the following pregnancy, as well as localized autolyzed fetuses, fetal mortality, or normal fetus that die within a few hours may
be born. Puppies that are able to survive are bacteremic for
several months (2, 4).
Long-term, viscous, serosanguinous vaginal discharge following abortion may last for 1–6 weeks. This discharge may
contain high amounts of bacterial colonies and can be a
major problem in infecting patient owners and other dogs.
Necessary precautions and warnings must be made against
contagion that can occur as a result of contamination with
mouth, respiratory tract, or waste material and liquid to protect people and other dogs. Brucellosis does not affect estrus symptoms and mating. Dogs can continue to mate after
two or three abortions and then have a normal birth (2, 4).

B. canis affects androgen-related organs in male dogs.
Acute inflammation associated with pain and swelling can
cause orchitis or epididymitis, which can also be determined
by hand examination (2, 16, 17). Scrotal dermatitis can be

Clinical Signs in Humans
A small number of studies regarding clinical cases caused
by B. canis have been published. The consequences of infection with other zoonotic brucellosis range from asymptomatic infections to various syndromes that can appear
insidiously or suddenly. Acute brucellosis is a febrile disease
with non-specific influenza-like symptoms, such as fever,
chills, headache, weakness, backache, muscle aches, and
lymphadenopathy (growth in the lymph nodes) and accompanying splenomegaly and/or hepatomegaly. Patients may
experience sweating, especially in the evening. Humans acquire B. canis infection through direct contact with infected
dogs or their reproductive or blood products. Clinical signs
and symptoms include undulate fever, chills, malaise, splenomegaly, and peripheral lymphadenomegaly. Diagnosis is
often complicated in humans because of the non-specific
signs and symptoms coupled with a low index of suspicion
by many physicians. If the disease is part of the differential
diagnosis, culture is the only test available for diagnosing B.
canis infection in humans, and confirmation is problematic because of low-level and intermittent bacteremia. Even
if physicians suspect brucellosis, diagnoses may be missed
because the commercially available serological tests screen
for smooth Brucella species and will not detect antibodies
against B. canis . Canine serological tests for B. canis infection have been adapted for use in humans, but test results
should be interpreted with caution (23-28).
Published clinical cases associated with B. canis contain
various representations suitable for this description. They
vary from fatigue, nausea, tremor, night sweats, and fever with headaches to one symptom, such as mild tiredness or fatigue and intermittent fever. There is sometimes
a long-standing syndrome of unknown fever in some people. Spleen and/or liver enlargement and increased liver
enzymes have been reported in various cases. Weight loss,
anemia, enlarged lymph nodes/ovaries, and abdominal
pain have also been documented. Nausea, vomiting, and
diarrhea have been described especially in children, and
constant cough, sore throat, and conjunctival burning, in
addition to night sweats, headache, numbness, and muscle
pain, have been reported in one person. Serious complications have been reported, including endocarditis in a few
cases. B. canis was associated with aortic valve and lower
extremity aneurysm in one child and associated with calvarial osteomyelitis, epidural abscess, pleural effusion, and
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pulmonary nodules in another child. B. canis bacteremia and
peritonitis were observed in an adult with concurrent hepatitis C infection and cirrhosis. Liver disease is also a predisposing factor in rare cases of peritonitis associated with
other Brucella species. Very few B. canis infections have
been described in immunosuppressed individuals; however,
this organism causes non-specific febrile syndromes in two
individuals who are simultaneously infected with human immunodeficiency virus-1 (28-32).
A laboratory worker exposed to a less virulent M-strain of B.
canis developed symptoms similar to the symptoms caused
by Brucella’s wild-type strains (24, 33).
Incubation Period
There is less information about the incubation period of brucellosis caused by B. canis . Acute symptoms caused by other Brucella species usually occur within 1–4 weeks. However,
it may be insidious at first, and some cases are diagnosed 6
months after exposure (28, 31).
Diagnosis
Infertility, abortion, enlarged lymph nodes, swollen scrotum,
and testicular atrophy are reported as clinical symptoms in
B. canis infections; however, no clinical symptoms have been
reported in some cases (34).
Bacterial isolation has been reported to be required from
the tissue, discharge, blood, sperm, vertebra, or eye for a
definitive diagnosis of B. canis cases. The results obtained
should also be supported by positive serological agglutination tests, other serological titers, and hemoculture results.
The variable amount and duration of bacteria in dogs make
diagnosis difficult (35). Owing to this, a single negative blood
culture does not show that there is no B. canis infection.
Diagnostic Tests
It can be difficult to diagnose brucellosis, which is caused by
B. canis, in humans. The serological tests used to diagnose
infections of the most commonly isolated zoonotic species
(Brucella abortus, Brucella suis, and Brucella melitensis) do
not detect antibodies against B. canis , and the tests used
to detect B. canis antibodies are not usually available in diagnostic laboratories. In some studies, antibody reactions
have been identified with the tests developed for this purpose or identified from analyses of dogs in the institute.
These tests include microagglutination, tube agglutination,
rapid slide agglutination test, and enzyme-linked immunosorbent assay (28, 36, 37).
Morbidity and Mortality
There is very less information about B. canis infections in
humans. Since relatively few clinical cases have been documented (<100 since 2018) and most reported cases are mild,
the virulence of this organism for humans may be low. However, the diagnosis of this disease is also insufficient given
the low clinical suspicion and the difficulties of making a
definite diagnosis among physicians. In a limited number of
disease studies, some individuals who have been exposed
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to infected dogs have developed clinical findings or have
had subclinical infection findings, such as laboratory abnormalities in liver function tests, whereas no evidence of
disease was observed in others despite antibody detection.
Nowadays, no deaths have been reported resulting from B.
canis infections. The case mortality rate for untreated diseases caused by other Brucella species, including the highly virulent organism B. melitensis, is generally estimated to
be 1%–2% or less. In serological studies, mostly conducted
during the 1970s and early 1980s, <2% of the studied populations were reported to have antibodies against B. canis , and
the seroprevalence of 68% in dogs, 73% in veterinarians, and
57% in male blood donors was observed in people who are
in contact with dogs at average levels in a study conducted
at the Oklahoma Health Sciences Center in 1975. A previous study in the 1970s reported that 13% of the hospitalized
patients due to various diseases in Mexico are seropositive.
During the last decade, two studies, one of which was published in the United States and the other in Turkey, found seroprevalence rates of ≤4% even during regular exposure to
dogs. However, some studies indicate that B. canis infections
may occur in some weakened/impoverished areas where
dogs roam freely. In a previous study of a child with dog brucellosis in Argentina, 19% of the people in the neighborhood
were seropositive (31, 38-43).
Treatment
Brucellosis is usually treated with long-standing antibiotics,
and usually two or more drugs are combined in some part or
all of the treatment in humans. Different antibiotics may be
recommended depending on the patient’s age, gestational
status, and syndrome. Monotherapy has reported high levels of recurrence. If treatment is inadequate, recurrence may
occur. Most recurrence often occurs within 3–6 months. Surgery may sometimes be required for localized focus. It has
limited experimentation with B. canis in particular. However,
standard antibiotic treatments for brucellosis appear to be
effective in the cases reported. Several patients relapse as
result of poor treatment (24, 25, 28, 31).
Future study is required to improve diagnostic assays for
humans and animals and to generate policies to prevent the
spread of disease (23, 28, 44-46).
CONCLUSION
Brucellosis in dogs remains endemic to many areas worldwide and without stronger intervention measures will probably remain an under-recognized threat to human health
and animal welfare. Potential hazards for humans should
be discussed when a dog is diagnosed with brucellosis because antibiotics do not eliminate B. canis safely, and the
level of risk in humans is now uncertain. Euthanasia in infected animals is often recommended in shelters and is also
a choice in pets. Some authors suggest follow-up for periodic serological testing of pets starting treatment.
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