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Diagnosis of brucellosis in the equines by serological tests and PCR: A clinical report
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Brucellosis, an infectious disease caused by various Gram-
negative bacteria of the genus Brucella, is the cause of
significant economic losses in livestock production due to
reproductive disorders and reduced production of affected
animals (Radostits et al. 2002). Almost all domestic species
can be affected with brucellosis except cats, which are
resistant to Brucella infection (OIE 2009). Brucella species
and their major hosts are B. abortus (cattle), B. melitensis
(goats), B. suis (swine) and B. ovis (sheep). Equine brucellosis
is caused by B. abortus and most commonly manifests as
fistulous withers in horses, which can be a source of exposure
to humans. Clinically, brucellosis may also be associated with
poll evil, nonspecific lameness due to joint infection or, rarely,
late abortions in mares.  Infected horses may not show signs of
the disease for as long as 2 years post-exposure. The present
communication deals with the diagnosis of brucellosis in
horses by serological and polymerase chain reaction (PCR).

Sera samples (7 mares and 6 stallions) received from
Udaipur, Rajasthan, India with history of abortions and
infertility in mares and limping in stallions (characteristic
symptoms of brucellosis) were analyzed for brucellosis. The
sera samples were subjected for the detection of anti Brucella
antibodies by three serological tests, viz. Rose Bengal plate
test (RBPT), Standard tube agglutination test (STAT) and
indirect ELISA. Sera samples were initially subjected to
RBPT according to standard procedures (Alton et al. 1988)
and sera negative for RBPT are not tested further. RBPT
positive samples were subjected to STAT according to

Weybridge technique (Alton et al. 1988) and end point titre
of >1: 160 (320 IU/ml) was considered positive for equine
brucellosis (Alton et al. 1988, Smits and Kadri 2005). B.
abortus S99 colored and plain antigens were procured from
Institute of Animal Health and Veterinary Biologicals
(IAH&VB), Hebbal, Bengaluru, India. All sera samples were
screened by recombinant protein G based iELISA
standardized in the laboratory for cattle, sheep, goat, humans
and pig as per Shome et al. (2010). The optical density (OD)
obtained for the negative and positive samples were
interpreted by 3 standard deviations above the arithmetical
mean of the OD obtained for the healthy controls (Daniel
and Debanne 1987). To confirm seropositivity and the active
infection, PCR was carried out as per Baily et al. (1992).

In the study, out of 13 horses tested 3, 2, 6 and 4 sera
samples were positive by RBPT, STAT, iELISA and PCR
respectively (Table 1). A seroprevalence of 12.89% and
22.7% was recorded by STAT/RBPT in horses from India
(Kulshershta et al. 1977 and Sharma et al. 1979). Sen et al.
(2010) have recorded Brucella-agglutinins in 3.5% out of
424 random sera samples from equines by conventional tests.
The prevalence of disease when compared sex wise, out of 7
mares, 2/7 were positive by RBPT and these 2 RBPT positive
sera had significant STAT titres (1: 160) indicating Brucella
infection. Similarly, iELISA and PCR tests detected 6/7 and
4/7 in mares respectively. Among 6 stallions, only 1/6, 2/6
and 1/6 were positive by RBPT, iELISA and PCR. The high
prevalence in mares reported in our study is in accordance
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Table 1. Diagnosis of brucellosis in horses by serological tests and PCR

Sex No. samples  RBPT+ve  STAT titre  Protein G iELISA PCR

 >1: 160

Mares  7 2(28.57%) 2(28.57%) 4(57.14%) 3(42.85%)
Stallion  6 1(16.66%) 0 2(33.33%) 1(16.66%)
Total  13 3(23.07%) 2(15.38%) 6(46.15%) 4(30.76%)

with Ahmed and Munir (1995) and Solmaz et al. (2004).
The higher prevalence in mares is attributed to close
association of infected mares, which can infect the healthy
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ones by discharges passed after abortion or parturition or
susceptible to infection might be due to physiological stress
during pregnancy and lactation.

Among 3 serological tests conducted, RBPT, STAT and
iELISA, latter detected higher positives than other 2 tests
(46.15%). The high positivity in iELISA is due to the ability
of ELISA to detect very low levels of antibodies present in
the early stage of infection, while RBPT and STAT fails to
detect the same (Guarino et al. 2001). A problem with ELISA
is that each species requires its own anti-immunoglobulin
detection reagent. The universal reagent such as recombinant
protein G which reacts with immuoglobulins of a large
number of different species can overcome this problem. A
very strong affinity of recombinant protein G to horse
immunoglobulins was cited in pierce product catalogue. The
3 RBPT positive samples were also found positive by protein
G iELISA, showing 100% agreement of the assay with the
classical serological tests.

Similarly, the 3 RBPT positive samples were also positive
by PCR and in addition 1 sample found negative by RBPT
and positive by protein G ELISA was detected in PCR (Fig.
1). Using the bcsp 31 primers, confirmation of Brucella
isolates and clinical samples was reported for humans and
other species of livestock in the laboratory (Shome et al.
2010). Though all the samples were suspected for the disease,
lesser number of PCR positivity in serum was observed. This
might be due to the intracellular nature of Brucella or
normally they reside in various joints and internal organs or
due to the absence of bacteria in serum during chronic
infection (Morata et al. 1998). Owing to difficulty in
identifying the stage of brucellosis infection at the time of
sample collection, multiple samples like blood, serum,
vaginal samples and aborted material should be investigated
for the diagnosis of brucellosis (Vivekananda 2008). In
horses, B. abortus is commonly found in chronic bursal

enlargements as a secondary invader rather than a primary
pathogen (Acha and Szyfer 1987) and hence appropriate
clinical samples are prerequisite for the diagnosis.

SUMMARY

In the present study, in the absence of samples for
isolation, serological and PCR tests were utilized for the
diagnosis. The different approaches for diagnosis of
brucellosis in horses used in the present study are of value as
both anti Brucella antibodies and antigen were detected in
horses confirming the disease in the stud farm. As the test
values of protein G based iELISA showed 100% agreement
with conventional tests and PCR, the test which is under
validation for livestock species and humans in the laboratory,
the same test can be utilized for diagnosis of brucellosis in
horses.
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