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Abstract: Brucellosis is an economically important disease of livestock causing reproductive problems and
economic losses from international trade bans. The present study was conducted to evaluate the efficacy of
Rose Bengal Plate test (RBPT) and Enzyme linked Immunosorbent assay (ELISA) for the detection of antibodies
against brucella infection and to compare between the serum ELISA and the milk ELISA for diagnosis of bovine
brucellosis. Blood samples of 7879 dairy cattle raised in two farms located at Eastern Province, Saudi Arabia
were examined. The results revealed that RBPT could detect more seropositive animals (16.7%) than ELISA test
(13.6%). In addition, RBPT and ELISA showed perfect agreement (kappa value=0.87). By comparing between
the milk ELISA and the serum ELISA for diagnosis of bovine brucellosis, the results reveled that high
percentage of positive animals could be detected by serum ELISA than milk ELISA. Bovine brucellosis is
endemic disease and has public health concern; the periodical serological screening has great value to discover

the status of the herd.
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INTRODUCTION

Brucellosis is a highly contagious zoonotic disease
affecting various livestock animals and human [1-3].
The disease is worldwide distributed, has public health
concern and of great economic importance [4-6].

Brucella infection can be transmitted mainly via direct
contact with infected animals and their discharges or
indirect through ingestion of contaminated milk with the
microorganism [7, 8]. Brucellosis can affect both sexes
causing abortion, metritis, stillbirth, retained placenta and
mastitis in females while cause orchitis and arthritis in
males [1,9].

The control and eradication program of brucellosis
depends mainly on serological examination [10-12].
Nevertheless, the isolation of Brucella spp. from positive
serological animals is considered as the most appropriate
diagnostic method. At present, there is no single
serological test able to detect a positive animal at different

stage of infection and a combination of confirmatory and
screening test is the most appropriate method for
detection of infected animal [13-15].

In addition, several serological tests can be used as
screening tests for the detection of brucellosis among
dairy cattle such as Rose Bengal plate test (RBPT) and
indirect enzyme-linked immunosorbent assays (ELISAs)
[16,17]. RBPT is simple agglutination test, used as
screening test but give false positive results due to cross
reaction with other bacteria. So, low pH of antigen
reduces agglutination of IgM and non-specific reaction
[18].

Moreover, ELISA test is highly sensitive and can be
applied on large scale as screening test for Brucellosis
and can be used for detection of antibodies either in milk
or serum of animals [18-20].

The present work attempt to evaluate and compare
between RBPT and ELISA as screening test for detection
of bovine brucellosis.
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MATERIALS AND METHODS

Samples: A total of 7879 blood samples were collected
from dairy cattle which were raised in two farms at Eastern
Province, Saudi Arabia during 2018. Cows were screened
to the prevalence of bovine brucellosis. All animals had
not vaccinated against Brucellosis and were apparently
healthy.

Blood samples (5ml) were collected from jugular vein
of each animal using vacuum tubes containing
ethylenediaminetetraacetic ~ acid (EDTA) as
anticoagulant, followed by centrifugation at 13000xg for
10 min to separate the sera and preserved it at -20°C until
the serological analysis.

Also, 200 milk samples were collected from bulk tank
milk of the same animals (7879 cattle) with unknown status
of brucellosis to detect presence of anti-brucella
antibodies using the ELISA test.

an

Serological Analysis: All serum samples of all animals
were examined serologically using RBPT and commercial
ELISA kit, Brucella abortus antibody test IDEXX, Main,
USA).

Concerning Rose Bengal plate test, equal volume
from serum of examined animal and antigen were mixed for
4 min and observed for the occurrence of agglutination.
The presence of agglutination considered positive.

Moreover, the antibodies against B. abortus were
detected in serum samples of the same animals using
Brucella abortus antibody test kit (IDEXX, Main, USA)
according to manufacturer’s instruction. The optical
density was measured at 450nm using ELISA micro-plate
reader. The sample with OD <80% was considered
negative while = 80% considered positive.

Table 1: Results of serological examination of serum samples

The results of both serological tests (RBPT and
ELISA) were compared to determine the agreement
between them.

In addition, the presence of antibodies against B.
abortus were determined in milk of the same examined
animals using IDEXX Brucellosis Milk X2 test Kit
(IDEXX, Main, USA) according to manufacturer’s
instruction. The optical density was measured at 450nm
using ELISA micro-plate reader. The sample with OD
<60% considered negative while 60% considered
positive

=

Statistical Analysis: The data of serological
examination were analyzed using Chi-square (SPSS, IBM)
while the comparison and agreement between RBPT
and ELISA were evaluated on the basis of kappa (k)
value.

RESULTS

The presence of anti-brucella antibodies was
determined using RBPT and ELISA test. Out of 7879
samples, 1320 (16.7%) were positive with RBPT while
ELISA test was able to detect antibodies only in 1074
animals (13.6%; Table 1).

RBPT detected more animals (246 positive and 20
negative) than ELISA. Although, there was perfect
agreement (K=0.87) between RBPT and ELISA test
(Table 2).

In addition, the level of antibodies against B. abortus
varied in milk and serum of the same animals where ELISA
test was positive with fewer milk samples of 120 (1.7%)
cattle in comparison with 1074 (13.6%) cattle showed
antibodies in sera (Table 3).

RBPT ELISA
Total serum samples  Positive (%) Negative (%) 95% CI Positive (%) Negative (%) 95% CI
7879 1320 (16.7) 6559 (83.2%) 15.9-17.5 1074 (13.6) 7129 (90.5) 12.8-14.41
Confidence interval (CI)
Table 2: Correlation between RBPT and ELISA for detection of antibodies in sera

ELISA

RBPT Positive Negative Total Kappa Value 95% CI
Positive 1074 246 1320 0.8701 0.8701-0.8827
negative 20 6539 6559
Total 1094 6785 7879

Confidence interval (CI)
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Table 3: Detection of antibodies against B. abortus in milk and sera using ELISA test

Milk Serum
Number of examined animals Positive (%) Negative (%) 95% CI Positive (%) Negative (%) 95% CI
7879 120 (1.5) 7759 (98.4) 1.2-1-8 1074 (13.6) 7129 (90.5) 12.8-14.41
DISCUSSION Deviation of this study with earlier researchers

Bovine brucellosis is worldwide distributed disease
and endemic in several countries including Saudi Arabia,
cause severe economic losses and have public health
concern [21]. Moreover, infected cows were shedding
brucella organism in milk up to nine years after recovery
[22]. The isolation of bacteria still the standard method for
diagnosis of brucellosis but the serological tests can be
used for diagnosis of the disease on large scale [23].

Therefore, the present study compared efficacy of the
two serological tests for detection of antibodies against

brucella  infection and compared the level of

antibodies in milk and serum of infected animals. By
comparing the overall results of these serological tests for
brucellosis, it can be seen that RBPT gave the highest
positive percentage (16.7%), whereas ELISA showed the
lowest rate (13.6%). In the present study, ELISA was
found to be more sensitive, which is in concurrence with
the previous study [24]. On the contrary, [25] reported
that RBPT is more sensitive than ELISA, when applied to
buffalo sera.

In addition, RBPT can detect more animals than
ELISA, detected 246 while ELISA detected 20 positive
animals those were negative with RBPT. There was a
perfect agreement between RBPT and ELISA test.
The serum samples which were positive by the RBPT
were negative by ELISA. This might result from the
cross-reacting antibodies in the RBPT. Interestingly,
twenty of serum samples were positive with ELISA were
negative with RBPT. This may refer to the higher
sensitivity of the ELISA than the conventional serological
tests such as RBPT [26, 27].

The level of antibodies against B. abortus varied in
milk and serum of the same animals where ELISA test was
positive with fewer milk samples (1.7%) of cattle in
comparison with bovine sera of the same animal (13.6%).
Similarly, the Brucella antibodies increased in sheep
milk sample (13.8%) compared sera (2.33%) [28].
These finding could be attributed to nature of samples
(colostrum, mastitis milk or clotted milk) which might
affect the sensitivity of milk-ELISA [29]. Also, clinical and
physiological status of examined animals might influence
the results of milk-ELISA where the transport of IgG from
blood to milk varied between animals [30].
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might refer to the presence the absence of

antibodies in the samples from selected animals in various

or

clinical and physiological conditions, problem in IgG
transport from blood to milk against brucellosis and
nature sample influence over each diagnostic test
(colostrum, mastitis milk, clotted milk and blood) and
in diagnostic sensitivity and

individual variations

specificity of each test.
CONCLUSION

The present study confirms the circulation of
B. abortus among dairy cattle in Saudi Arabia. ELISA is
more sensitive and large-scale test for screening of bovine
brucellosis in comparison with RBPT. In addition, milk
ELISA can be replaced serum ELISA for diagnosis of
brucellosis in dairy cattle but it is still less sensitive than
serum ELISA.
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