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ABSTRACT

As the prompt and accurate diagnosis 1s important for undertaking an effective control
measure, the present study was undertaken to evaluate four serclogical tests for diagnosis of
Brucellainfection in goats and cattle in some selected areas of Bangladesh. Sera were collected from
goats (n = 108) and cattle (n = 60). All sera were screened for Brucella specific antibody response
by the rose bengal plate test (RBT), slow agglutination test (SAT), indirect enzyme-linked
immunosorbent assay (1-ELISA) and competitive ELISA (c-ELISA). Isolation of Brucella organisms
was performed by culturing of blood samples onto bacteriological media and identification of the
organism was conducted by Gram's staining and biochemical tests. The sensitivity and specificity
of the serological tests were estimated as follows: in goats, RBT: 100 and 93.40%, SAT: 100 and
96.22%, i-ELISA: 66.67 and 92.28%, c-ELISA: 100%, respectively and in cattle, RBT: 100 and
94.92%, SAT: 100 and 96.61%, 1-KLISA: 50 and 93.10%, c-KLISA: 100%, respectively. RBT was
found as a suitable screening test and ¢-ELISA could be used as a confirmatory test for the
diagnosis of Brucella infection.

Key words: Brucellosis, rose bengal plate test , slow agglutination test | indirect enzyme-linked
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INTRODUCTION

Brucellosis is a major emerging zoonosis caused by the small, non-motile gram-negative and
intracellular coccobacilli belonged to the genus Brucella (Kakoma ef al., 2003; Baek et al., 2003;
Shapoury et al., 2008). It causes a great economic loss to the livestock industries through abortion,
infertility, birth of weak and dead offspring, increased calving interval and reduction of milk vield
{Roth et al., 2003; Franco et al., 2007; Islam ef al., 2009). Brucellosis 1s mainly a disease of sexually
matured animals and commonly transmitted to other animals by direct or indirect contact with
infected animals or discharges such as: aborted fetuses, placental membranes or fluids. Infection
to human results from direct contact with infected animals and consumption of contaminated milk
and milk preducts (Diaz-Aparicio ef al., 1994),

Brucellosis is endemic in Bangladesh (Amin et al., 2005; Das et al., 2008). Every year, a lot of
undiagnosed cases of abortion, stillbirth and retained placenta are reported in goat and cattle of
Bangladesh which might be caused by Brucelle. Prevalence of brucellosis in small and large
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ruminants might constitute a significant hurdle for the development of livestock in Bangladesh.
Early and accurate diagnosis is important for undertaking an effective control measure against
brucellosis.

Currently, diagnosis of brucellosis is mainly performed by classical serological tests such as: Rose
Bengal Plate Test (RBT), Tube Agglutination Test (TAT) and Slow Agglutination Test (SAT).
However, these tests are known to produce cross reactions with other Gram negative bacteria
having antigenic similarities with Brucelle (Kittelberger ef al., 1998). Enzyme-Linked
Immunosorbent Assay (KLISA) could successfully detect antibodies against cross reacting Yersinic
enterocolitica serotype 0.9 and B. abortus with high sensitivity and accuracy (Nielsen ef al., 2006)
In order to perform accurate diagnosis of brucellosis in livestock in Bangladesh it is important to
find out the suitable tests having high sensitivity and specificity. The present study was performed
to compare the sensitivity and speaficity of four serological tests such as: RBT, SAT, indirect ELISA
(1-ELISA) and competitive ELISA (c-ELISA) for diagnosis of brucellosis in goats and cattle in
Bangladesh.

MATERIALS AND METHODS

Collection of samples: Goat (n = 108) and cattle (n = 60) sera were randomly collected from some
selected areas of Mymensingh district in Bangladesh. All sera were taken from the sexually
matured animals.

Serological tests: The RET was performed as per standard procedure (Alton et al., 1975) with
little modifications. Briefly, 75 pL of serum was taken on a rose bengal plate or glass plate by
micropipette. The rose bengal coloured antigen bottle was shaken well to ensure homogenous
suspension and then 25 pL of the Rose Bengal coloured antigen was added to the serum. The
antigen and serum were mixed thoroughly and waited for 5 min. The result was observed
immediately after 5 min. Definite clumping/ agglutination was considered as positive reaction,
whereas no clumping/agglutination was regarded as negative.

Slow Agglutination Test (SAT) was carried out with EDTA as described by Garin et al. (1985)
with slight modifications. Briefly 168 pL of Serum Agglutination de Wright (SAW) buffer was
pipetted in the first well and 100 uL in the second and third wells of a 96 wells microplate. Then
32 pl of serum was added in the first well {dilution 1/6.25). After mixing 100 pli was transferred
to the second well (1/12.5). Then 100 pL of diluted serum was transferred to the third well and
finally, 100 plLi of liquid was discarded from the third well. Thus, all wells contained 100 pL of
diluted serum samples. 100 uLi of standardized SAW antigen was added to all wells. The plate was
then incubated at 37°C for 24 h (+/- 4 h). After 24 h agglutination reaction was recorded by using
a magnifying mirror against illumination source.

The 1-ELISA and ¢-ELISA were performed using commercial kits according the manufacturer’s
protocol (Svanova Biotech AB, art. No. 10-2700-10, SE-751 83 and No. 10-2701-02, SE-751 83,
Uppsala, Sweden).

Bacteriological study: Blood samples of goat. and cattle tested positive in the EBT were cultured
onto nutrient agar, blood agar and brucella agar media (Becton, Dickinson and company, Sparks,
MDD, USA). The media were inoculated with 100 pL of processed blood sample. The inoculated media
were incubated at 37°C for 3-5 days in presence of 5% CO,. The media were examined daily. Colony
morphology characteristic of Brucella were subcultured onto brucella agar to obtain pure culture.
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Brucella suspected pure culture was stained with Gram’s staining method. Biochemical
characterization of the Brucella suspected 1sclates was performed by catalase, oxidase and urease
tests.

RESULTS

Sereening of sera by RBT: Goat and cattle sera were screened with RET for the detection of
Brucella specific antibody response. Out of 108 sera of goat 9 were tested positive for brucellosis.
In case of cattle 4 of 80 sera were found to be positive for Brucella specific antibody response by
RET. The results of REBT screening of sera of goat. and cattle are shown in Table 1.

Detection of Brucella specific antibody response by SAT: Out of 108 sera of goat 6 were
tested positive for brucellosis by the SAT. In case of cattle 2 of 80 sera showed Brucella specific
antibody response in SAT. The results of SAT to detect Brucella specific antibody response in the
sera of goat and cattle are shown in Table 1.

Detection of Brucella specific antibody response by i-ELISA: In goat, 1 serum sample was
tested positive for Brucella by 1-ELISA. On the other hand, all sera of cattle were found to be
negative for Brucella by 1-ELISA. The results of i-ELISA for detection of Brucella specific antibody
response in the sera of goat and cattle is given in Table 2.

Detection of Brucella specific antibody response by c-ELISA: Two sera of goat showed
Brucella specific antibody response by ¢-ELISA. In cattle 1 serum sample was tested positive by
c-ELISA. The results of c-ELISA for detection of Brucella specific antibody response in the sera of
goat and cattle is given in Table 2.

Sensitivity and specificity of RBT, SAT and i-ELISA and ¢-ELISA: Sensitivity of RBT and
SAT for diagnosis of brucellosis was found to be 100% in both goats and cattle when compared to
gold standard test (c-ELISA). A relatively lower level of sensitivity was recorded by i-ELISA:
66.67% 1n goats and B0% in cattle. On the other hand, specificity of RBT, SAT and i-ELISA was
found to be 93.94, 96.22 and 92.38% in goats and 94,92, 96.61 and 93.10% in cattle, respectively,
{Table 3) In both geats and cattle, specificity of c-ELISA was found to be 100%.

Bacteriological findings: Two out of 9 goat blood samples and 1 out of 4 cattle bloed samples
yielded bacterial growth characterized by small pinpoint, smooth and honey colored colony. Gram’s
staining of the pure culture revealed Gram negative, small cocco-bacilli arranged in single or chain.
All isclates gave positive reaction to catalase, oxidase and urease tests.

Table 1: Detection of Brucella specific antibody response in the sera of goats and cattle by rose bengal plate and slow agglutination tests

Animal species No. of sera tested No. of positive cases by RBT (%) No. of positive cases by SAT (%)
Coat 108 9(8.33) 6 (5.56)
Cattle 60 4 (6.67) 2(3.33)

Table 2: Detection of Brucella specific antibody response in the sera of goats and cattle by i-ELISA and c-ELISA

Animal species No. of sera tested No. of positive cases by i-ELISA (%) No. of positive cages hy c-ELISA (%)
Goat 108 1(0.93%) 2(1.85%)
Cattle 60 0 (0.00%) 1(1.67%)
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Table 3: Sensitivity and specificity of RBT, SAT and i-ELISA compared to gold standard test (c-ELISA) for the detection of Brucella

antibodies in goats and cattle

Sera of animals Serological tests Bensitivity (%) SBpecificity (%)
Goat RBT 100.00 93.94
SAT 100.00 96.22
i-ELISA 66.67 92.38
Cattle RBT 100.00 94.92
SAT 100.00 96.61
i-ELISA £50.00 93.10
DISCUSSION

Brucellosis remains a major emerging zoonosis worldwide (WHO, 1986; Kakoma et al., 2003;
Baek et al., 2003). In order to control and eradicate brucellosis from humans and livestock animals
it is very important to establish an appropriate serological method for diagnosis of brucellosis in the
endemic areas. Although isclation and identification of the causal agent is considered as gold
standard but Brucella culture takes several days to weeks to grow. Diagnosis of brucellosis by
serological study largely depends on the use of two or more tests. Single test is not recommended
since this could not detect all positive reactors (Mahajan and Kulshreshtha, 1991; Radulescu ef al.,
2007). Agglutination tests such as: RBT, SAT, STAT and ELISA are commonly used for detection
of Brucella specific antibody response in livestock animals (Blasco et al., 1994; Ferreira ef al., 2003;
Jain and Tilak, 2008; Junaidu et al., 2008). The ELISA is known to be more effective in detecting
brucellosis as compared to the traditional tests such as: RBT, SAT and CFT {(Jacques ef al., 1998,
Abd El-Razik et al., 2007). The c-ELISA is a highly sensitive and specific diagnostic assay since it
directly detects antibody and has no or minimal false positive reactions than the i-ELISA and
agglutination tests (Nielsen et al., 2004).

In this study, sensitivity and specificity of RBT, SAT and i-ELISA were determined in
comparison to the gold standard test c-KLISA, for the diagnosis of brucellosis in goats and cattle
under the field condition of Bangladesh. In the present study RBET detected 13 seropositive cases
after screening of 168 sera. Seropositive samples when cultured onto bacteriological media only 3
samples (2 from goat and 1 from cattle) were found to be culture positive. The 1-ELISA could not,
detect Brucella specific antibody response in case of cattle. On the contrary, c-ELISA successfully
detected Brucella specific antibody response in two goats and one cattle which were culture positive.

Data of this study found that RBT showed the highest false positive reactions and 1-ELISA
exhibited higher false negative reactions as compared to the ¢-ELISA. Similar results were also
recorded by Nielsen ef al. (2004).

In this experiment, SAT was found to be more specific than RBT for detecting brucellosis in
both goats and cattle which is in agreement, with the findings of Sulima and Venkataraman (2008).
In the present study, ¢-ELISA successfully detected the actual number of positive and negative
reactors. Similar results of e-KLISA were also reported by Lucero et al. (1999),

CONCLUSION

In this study, RET detected the highest positive reactors for Brucella specific antibody response
compared to other serclogical tests. Thus, REBT could be used as a suitable sereening test for
diagnosis of brucellosis in goat and cattle. All culture positive samples were tested positive by the
c-ELISA indicating that this test could be used for confirmatory diagnosis of brucellosis.
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