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ABSTRACT

Brucellosis is one of the most widespread zoonotic diseases globally. This chronic, contagious
disease mainly transmitted from cattle, sheep, goats, pigs and camels through direct contact with
blood, placenta, fetuses or uterine secretions or through consumption of contaminated raw animal
products such as unpasteurized milk or cheese. Brucellosis is endemic in Iran. The aim of this study
was to compare the molecular and serological tests for detection of brucellosis. In a cross-sectional
study, the blood specimens were collected from 92 unvaccinated cattle during the time period
September 2014 to July, 2015.. The serum samples were aliquoted and stored at —20°C until tested.
The brucellosis diagnosis was established by indirect ELISA (iELISA), Rose Bengal, 2ME, Wright
and polymerase chain reaction (PCR) method. In this investigation frequency of brucellosis by using
Wright, 2ME, Rose Bengal, and iELISA methods were 42.3% (n= 39), 50% (n= 71), 78.2% (n=72),
75% (n=69), 86.2% (n=76), respectively. The specificity and sensitivity of iELISA was higher than
the other tests. The 72 positive Rose Bengal samples in PCR were shown to be positive by both
genes and 20 negative Rose Bengal samples were shown negative by both samples.Prevention of
brucellosis mainly involves education, food quality and personal hygiene. Efforts should be made by
responsible authorities. The results of this study showed specificity and sensitivity of indirect ELISA
(iIELISA) test is more than other methods. So, brucellosis diagnosis using of this test is recommended.
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INTRODUCTION This bacterial disease is caused by various Brucella

species, which mainly infect goats, sheep, cattle,

Brucellosis is a zoonotic disease, and an  swine, and dogs?. Brucellosis of cattle is a highly
important public health problem in many parts of  contagious disease caused by Brucella abortus and
the world, especially in the Middle East region'. is characterized by abortion in late pregnancy and
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a high rate of infertility in herd' 8. Humans generally
acquire the disease through direct contact with
infected livestock, consumption of contaminated
dairy products, or by inhaling airborne agents in
laboratories and slaughter houses'2. The majority of
human cases are caused by ingesting unpasteurized
milk or milk products from infected goats, sheep or
cattle® .

More than 500,000 human brucellosis
cases are reported from worldwide each year, but
the number of undetected patients is believed to be
considerably higher®. The traditional epidemiology
of this zoonotic disease has changed dramatically
over the last two decades, related to major political
and socio-economic events. Thus while the incidence
remains high in the Middle East and North African
countries, it has been greatly reduced in Latin
America and south European countries®.

The number of human cases is directly
correlated with the number of infected animals
within a defined region' 7. Effective counteractions
to reduce the incidence of human brucellosis are
therefore based on continuous surveillance and
control of livestock and pasteurization of animals
products, and also proper cooking of all food origin
and quality control of all such products®”. Once the
brucellosis has been transmitted from its animal
reservoir to humans, only early diagnosis and
effective antibiotic therapy can prevent serious
sequelae in patients®.

Successful eradication of brucellosis and
control programs for domestic animals have been
established in many countries around the world, but
clinical presentation of the disease is nonspecific,
and may be very atypical; therefore, laboratory
confirmation by isolation or detection of specific anti-
brucella antibodies is necessary for final confirmation
of the disease. Because of the economic importance
of cattle in developed and developing countries,
means for B.abortus diagnosis and prophylaxis have
been widely investigated, and several serological
and non-serological tests developed for cattle
brucellosis have been found useful for the diagnosis
of brucella infection in animals®.

The aim of present study is to use
serological (ELISA (iELISA), ELISA (ELISA), Rose
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Bengal, 2ME, wrigth) and molecular tests (PCR) for
detection brucellosis in cattle and comparison results
of this tests.

MATERIALS AND METHODS

A total of 92 cattle were randomly selected
in Shahryar region (Tehran, Iran). Herd size ranged
from 2 to 10 animals and only animals greater than
6 months of age were selected. Both males and
females were tested. None of the animals tested had
received any vaccinations, nor was there any herd
history of abortion. Blood samples of 10 ml were
obtained using a sterile vacutainer tube from the
jugular veins of the cattle and were divided into two
tubes, the first containing the anticoagulant EDTA for
PCR test, the other without anticoagulant for serum
separation. The samples were transported on ice to
the diagnostic laboratory of Tehran. Subsequently,
Blood in plain tube was centrifuged at 6000 rpm for 5
min to obtained serum samples. The serum samples
were aliquoted and stored at -20°C until tested.

Fig. 1: Agarose gel electrophoresis of PCR
reaction was performed for detection of
Brucella in animal samples. M= marker (100bp
DNA ladder), 1= negative control; 2, 3,4, are
positive specimens
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Serological techniques

The SERELISA®Brucella C-ELISA antibody
test kit (Brucella OCB Ab mono indirect®SERELISA,
France) was used to test the serum samples
for antibodies to B. abortus according to the
manufacturer’s instructions. The optical density (OD)
values for each of the controls provided in the kit and
serum samples in the wells were read at 450 nm
using a microplate photometer (Universal Microplate
Reader, Bio-Tek Instruments, Inc.). The percent
inhibition (Pl) values were calculated according to
the manufacturer’s instructions.

PCR method
DNA extraction

DNA extraction from peripheral blood (PB)
was performed using standard phenol-chloroform
method. Briefly, five hundred microliters of PB was
incubated for 24 hours at 56°C in 2 volumes of
proteinase K lysis buffer (0.5% Tween 20, 0.5%
Nonidet P-40, 10 mmol/L NaOH, 10 mmol/L Tris [pH
7.2], 320 g of proteinase K per milliliter) and boiled for
10 minutes. A simplified phenol-chloroform extraction
was performed with 700 pL of this lysate, followed
by ethanol precipitation and resuspension in 10 pL
of sterile distilled water (DW).
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PCR assay

This consists of amplification of a 223-bp
fragment from the gene coding for the synthesis of
bacterial immunogenic protein (with a molecular
mass of 31 kDa) on the external membrane of
Brucella abortus (BCSP31). BCSP31 protein is
specific to the genus Brucella and is present in all
of its biovars. The amplification was performed with
the primers B4 (59-TGG CTC GGT TGC CAA TAT
CAA-39) and B5 (59-CGC GCTTGC CTTTCA GGT
CTG-39) according to Kamal IH et al.”®. All tests
included positive controls of B. melitensis Rev-1 DNA
and negative controls containing all of the reaction
components except DNA. The gel agarose staining
was performed with an ethidium bromide solution
(0.5 mg/ml), and DNA bands were visualized under
UV light using transilluminator system.

Statistical analysis

Analysis of data was performed by using
SPSS 16 software. Sensitivity, specificity, positive
and negative predictive values, likelihood ratios,
and 95% Cls were calculated using the Two-by-two
1.0 analyzer program (Robert M. Centor and Jerry
Keightley).

Table 1: Frequency of positive and negative cases of brucellosis
by PCR and serological testes (wright, rose Bengal, 2ME and

iELISA)
Test Positive (%) Negative (%) Total (%)
Wright 46 (50) 46 (50) 92 (100)
Rose bengal 72 (78.2) 20 (21.8) 92 (100)
2-mercaptoethanol 39 (42) 53 (57.7) 92 (100)
Indirect ELISA 76 (82.6) 16 (17.4) 92 (100)
PCR 76 (82.6) 16 (17.4) 92 (100)
Table 2: Comparison of 2ME and iELISA
in testing of 92 cattle sera for brucellosis
2ME iELISA
Positive (%) Negative (%) Total (%) Correlation
Coefficient
Positive 39 (100) 0 (0) 39 (42.4) 0.268
Negative 37 (69.8) 16 (30.2) 53 (57.6)
Total 76 (82.6) 16 (17.4) 92 (100)
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RESULTS

This study was carried out on 92 cattle
suspected to be infected or had a history of
brucellosis from Shahryar region (Tehran, Iran).
Also these animals had no history of vaccination
against brucellosis. Polymerase chain reaction and
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serological tests including Wright, Rose Bengal,
iELISA, and 2ME were used in this study.

A total 92 specimens collected, Brucella
spp. was detected in 76 (82.6%) of cases by
polymerase chain reaction. Table 1 summarizes the
results of Rose bengal, iELISA, 2ME, Wright and

Table 3: Comparison of Wright and iELISA in
testing of 92 cattle sera for brucellosis

Wright iELISA
Positive (%) Negative (%) Total (%) Correlation
Coefficient
Positive 46 (100) 0 (0) 46 (50) 0.348
Negative 30 (65.2) 16 (34.8) 46 (50)
Total 76 (82.6) 16 (17.4) 92 (100)
Table 4: Comparison of Rose bengal and iELISA
in testing of 92 cattle sera for brucellosis
Rose Bengal iELISA
Positive Negative Total Correlation
Coefficient
Positive 69 (95.8) 3(4.2) 72 (78.2) 0.656
Negative 7 (35) 13 (65) 20 (21.8)
Total 76 (82.6) 16 (17.4) 92 (100)
Table 5: Comparison of Wright and Rose bengal in
testing of 92 cattle sera for brucellosis
Rose Bengal
Wright Positive Negative Total
Positive 46 0 46
Negative 26 20 46
Total 72 20 92
Parameters Estimate Lower - Upper Method
Percent 95% Cls
Sensitivity 63.89% (52.35, 74.02) Wilson Score
Specificity 100% (83.89, 100)
PPV 100% (92.29, 100)
PNV 43.48% (30.21, 57.75)
Accuracy 71.74% (61.81, 79.92)
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PCR tests. Analysis of the results revealed positive
iELISA results in 76 cases (82.6%) and positive
results for Rose bengal and 2-mercaptoethanol in
72 (78.2%) and 39 (42%) cases, respectively (table
1). A significant difference between the number of
negative sera in 2ME and iELISA (53 to 16) and in
2ME and rose bengal (53 to 20) was found.

Tables 2 to 7 summarize the comparison
of the results of rose bengal, iIELISA and 2ME tests.
Thirty nine (100%) iELISA-positive specimens
displayed positive reaction via 2ME. Among the 76
(82.6%) iIELISA-positive samples, 37 (69.8%) cases
were negative by 2ME. iELISA results were negative
in 39 (100%) 2ME positive cases (table 2). Among
the 76 (82.6%) specimens that were positive by
iELISA, 46 cases were positive by wright, among
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the 46 wright negative specimens in this group 16
cases (34.8%) were negative by iELISA. Out of
the 46 wright-negative samples, 30 (65.2%) cases
showed positive result with iELISA test (table 3).

Among 72 rose bengal positive cases, 3
(4.2%) cases were negative by iELISA test, also
from 20 rose bengal negative 7 cases were positive
by iELISA (table 4).

Wright test failed to detect antibodies
against Brucella in 26 cases from 46 cases which
Brucella has been detected by rose Bengal test
(table 5). Out of the 53 2ME-negative samples, 33
cases showed positive result with rose bengal test
(table 6). Out of the 76 PCR positive samples, 7
cases showed negative result with rose bengal test

Table 6: Comparison of 2ME and Rose bengal
in testing of 92 cattle sera for brucellosis

Rose bengal
2ME Positive  Negative Total
Positive 39 0 39
Negative 33 20 53
Total 72 20 92
Parameters Estimate Lower - Upper Method
Percent 95% Cls
Sensitivity 54.17% (42.74, 65.17) Wilson Score
Specificity 100% (83.89, 100)
PPV 100% (91.03, 100)
PNV 37.74% (25.94, 51.19)
Accuracy 64.13% (53.95, 73.18)

Table 7: Frequency of Brucella positive and
negative cases diagnosed based on
peripheral blood PCR and rose bengal test

PCR
Positive Negative Total
Rose Positive 69 3 72
Bengal Negative 7 13 20
Total 76 16 92

(table 7). Polymerase chain reaction (PCR) method
was used for detection of Brucella in samples.
Brucella DNA was detected in 82.6% of specimens
(Figure. 1).

DISCUSSION

Brucellosis is an important public health
issue and as zoonotic disease in many developing
and un-developed countries, including Mediterranean
countries and countries on the Arabian Peninsula'".
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Brucellosis particularly caused by B. melitensis,
is endemic in Iran, presumably affecting large
numbers of animals as well as humans. It appears
to be of particular risk in rural communities. Many
improvements have been made for the diagnosis of
brucellosis. However, problems exist with areas such
as the diagnosis of latent infections.

Rapid and accurate diagnosis is fundamental
for control and eradication of brucellosis'. Culture
provides the definitive diagnosis of brucellosis and
it is considered the gold standard method for it'.
Because of difficulty of performing culture in the
field, its consuming for the time, its health hazard
and lack sensitivity of the most culture procedures,
the serological tests are the main tools used for
detection of Brucella infection in animals herds in
diagnostic laboratories™.

In this study we evaluated the diagnosis
of animal brucellosis by PCR compared with
common serological tests. In our study, 82.6% of
samples were positive based on the Indirect ELISA.
In another study in the Saudia Arabia, the
prevalence was reported 7.3% among 540 healthy
subjects based on the IgG ELISA, thus, the authors
might have underestimated the true prevalence of
the disease™.

The sensitivity and specificity of ELISA
in the present study (95.83% sensitivity and 65%
specificity) are in agreement with those reported in
other studies, for example, Mantur et al.'® reported
an ELISA sensitivity of 71.3% and a specificity of
100%. PCR detects DNA which present in both
living and dead Brucella organisms. In our study
82.6% of samples were positive by PCR. Our results
are agreement with reports of Leal-Klevezas et al.
that PCR has proved to be efficient in detecting the
presence of Brucella spp. in blood"”.

Since eradication of brucellosis from
animals depends mainly on the rapid and accurate
diagnosis of the infected animals, also eradication
of brucellosis from human depends mainly on its
eradication from the animals. Our data showed that
seventy two samples are positive by rose bengal
method, 39 samples by 2ME method and only 46
samples by Wright method. Although in this work
the specificity of 2ME in comparison to Rose bengal
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was 100%, its sensitivity was 54.17%; in Erfanian
and et al. report, the sensitivity of 2ME test was
93.7% (Cl%95=91.1-95.6) &.

A critical tool for the success of these
measures is, without a doubt, an accurate and
early diagnosis of the disease. The present
research has compared the different diagnostic
techniques (classical serological tests and PCR) and
demonstrated the superiority of the latter technique
for detecting small amounts of the pathogen in body
fluids of infected animals.

In conclusion, PCR and indirect-ELISA
offers a significant advantage over conventional
serological methods in the diagnosis of brucellosis in
endemic geographical region. The PCR test results
can be particularly important in animals and human
with clinical symptoms and signs, and negative
serological tests, allowing the rapid confirmation of
the brucellosis.

Control of brucellosis in livestock and
humans depends on the reliability of the methods
used for detection and identification of the causative
agent. The disease can mimic many infectious and
non infectious diseases. It is clearly important not only
to detect but also to identify the species of Brucella
implicated in natural infections. Since brucellosis is
a zoonosis, the fight against this disease in humans
and animals relies mainly on veterinary sanitation
measures focused on the reduction or eradication
of this disease in farm animals.

It should be also noted that in many cases,
pathogenic organisms and antibiotic resistance
bacteria are transmitted to humans from other
sources including food animals, poultries, plants,
fish, and other industries, in which antibiotics
are used for different purposes and may lead
to emerging resistant strains'®-?%. In developing
countries, a combination of molecular methods
(such as PCR) with one of the commonly used
serological tests can be applied to detect brucellosis
in cattle®®. Animals herds and human food sources
have to be included in national programs for control
and eradication of Brucella and other food-borne
bacteria (e. g., Salmonella spp., Enterobacter spp.,
E.coli, Staphylococcus aureus, Enterococcus spp.)
in developing countries such as Iran'®%,
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