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Brucellosis, a chronic infectious disease, is worldwide in distribution. Though it has been eradicated 
in many developed countries, it still remains an uncontrolled serious public health problem in most 
of the developing countries (Refai, 2002). Brucellosis is caused by the members of genus Brucella. 
Bovine brucellosis is mostly caused by B. abortus, and less frequently by B. melitensis (OIE, 2009). 
Oral route is the common portal of entry of this agent (Crawford et al., 1990). The main clinical 
signs of brucellosis are abortion, retained placenta, still births and orchitis (Enright et al., 1984). 
Laboratory diagnosis of brucellosis can be made by various primary and secondary binding 
immuno-assays. However, unequivocal diagnosis requires bacteriological demonstration of the 
agent. As isolation of this agent is laborious and poses potential health hazard to the laboratory 
workers, an alternative to it is polymerase chain reaction (PCR). PCR has been applied for the 
diagnosis of Brucella species (Rijpens et al., 1996).  Previous studies have documented the use of 
different clinical specimen viz., peripheral blood of human (Queipo-Ortuno et al., 1999), buffaloes 
(Guarino et al., 2000), dog (Keid et al., 2009), goat milk (Leal-Klevezas et al., 1995), human serum 
(Zerva et al., 2001), camel (Alshaikh et al., 2007) and sheep (Singh et al., 2010) for the diagnosis 
of Brucella species by PCR.  The present study describes the application of PCR for diagnosis of 
brucellosis in serum samples from buffalo.  
 
A total of 178 animals were selected from an organized buffalo herd in Ludhiana (Punjab). Animals 
less than 1 year old were excluded. None of the animals were vaccinated against brucellosis. The 
rose Bengal plate test (RBPT) was performed as described by Alton et al. (1988). Thirty microliters 
of serum was mixed with an equal volume of rose Bengal antigen on a clean grease-free slide to 
produce a zone approximately 2 cm in dia. Both the drops were then mixed by a disposable stirring 
stick, spread over the full surface of circle. The slide was rotated manually for 4 min. and analyzed 
for the presence or absence of any degree of agglutination. Controls were run using known positive 
and known negative sera. For enzyme immune assay, a commercially available indirect enzyme 
linked immune-sorbent assay (I-ELISA) kit was obtained from BioNote (Korea). I-ELISA was 
performed as per the manufacturer’s instructions. The optical density (OD) was used to calculate 
the percent positivity. The test sera were categorized as positive or negative on the basis of percent 
positivity value with the samples having percent positivity of >25 as positive and <25 as negative. 

 

For PCR analysis, DNA was extracted from serum samples collected from of 104 adult 
buffaloes that tested positive to either RBPT or I-ELISA. DNA was extracted from 100 µL serum 
using the DNeasy blood kit (Qiagen) according to manufacturer’s instructions and was eluted in 
100 µL elution buffer supplied with kit. DNA amplification using primers (JPF – GCGCTCAGGC 
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TGCCGACGCAA and JPR - ACCAGCCATTGCGGTCGGTA) originally described by Leal-
Klevezas et al. (1995) was performed on 8 µL DNA sample in a 25 µL reaction mixture containing 
per litre 10 mmol Tris-HCl (pH 9.0), 50 mmol KCl, 3 mmol MgCl2 and 200 µmol of each dNTP, 50 
pmol of each primer and 2.5 units Taq polymerase. After initial denaturation at 94ºC for 4 min., 35 
amplification cycles were performed. Each amplification cycle consisted of 1 min. at 94ºC, 1 min. 
at 60ºC, and 1 min. at 72ºC and followed by a final extension step at 72ºC for 3 min. All the PCR 
reactions were performed with the appropriate inclusion of positive and negative controls. Eight 
microlitres of amplification reaction was taken and resolved on 1.5% agarose gel containing 1 × 
TBE, stained with an ethidium bromide solution and visualized under ultraviolet light. 
 

Out of 104 samples, amplicons of 193bp (fig 1) were detected in 47 samples by PCR and the rest 
samples were found negative. Positive control gave positive amplification of expected size. 
Serological methods are traditionally used for diagnosis of brucellosis. However, none of the 
currently available serological assays are 100% sensitive and specific when compared to gold 
standard. The most incontrovertible diagnosis is isolation of the etiological agent (Alton et al., 
1988) but it is less sensitive, time consuming and poses potential health hazard to the laboratory 
workers. As a result many serological tests are in routine use, like RBPT, complement fixation test, 
buffered plate antigen test, besides many others. These tests have high sensitivity but low 
specificity owing to cross reacting antigens found in other Gram negative bacteria.  

Several PCR methods have 
been developed and used for the 
detection of Brucella strains (Gupta 
et al., 2006; Fretin et al., 2008; 
Huber et al., 2009; Singh et al., 
2010). In this study a genus specific 
PCR method previously described 
by Leal- Klevezas et al. (1995) was 
applied to detect the presence of 
Brucella DNA in the serum from 
buffaloes. Use of serum instead of 
whole blood offers several 
advantages for nucleic acid 
amplification methods, as inhibition 
by anticoagulants, haemoglobin and 
host DNA is circumvented (Zerva et 
al., 2001). Regarding the origin of 
pathogen nucleic acid in serum, Zerva 
et al. (2001) suggested that they are  

 

released in circulation as breakdown products during bacteremic phase. Further, at the equilibrium 
of host-parasite interaction the brucellae may persist for quite some time in the circulation before 
getting localized in their preferred sites. 

The host-parasite interaction in case of brucellosis is complex. It is difficult to determine at 
which time the brucellae may be present in the circulation. Further, the chronic nature of infection 
and symptomless course in heifers and young ones makes it difficult to diagnose the infection 
before disease manifestation. PCR in this regard may prove as an indispensable tool for early detection 
of infection, before the organisms hide in their preferred locations. It may be concluded that PCR 
alone cannot be used for routine diagnosis of brucellosis using serum as starting material. However, 
it can be used to complement the serological tests for detection of brucellosis in buffaloes using 
serum, especially in those animals which may probably be in the early phase of infection when the 
immune response is undetectable, which will further augment in the control of this infection. 
_____________________________ 
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