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through the consumption of contaminated food, direct contact with an
infected animal, or inhalation of aerosols. The latter method is extremely

effective given the relatively low concentration of organisms required to

induce infection in humans and has put this centuries-old disease back in

Publication Issue the spotlight. Brucella is a facultative intracellular pathogen that has the
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ability to survive and multiply in phagocytes and cause abortion in cattle
and ripple fever in humans. Brucella spp., especially B. Abortus, B.
melitensis, and B. suis pose a serious public health problem. B. melitensis

is the most common cause of human brucellosis in India. Human
Page Number

595.530 brucellosis still poses several challenges for clinicians and scientists,

including understanding the pathogenic mechanism, severity, and
progression, and developing improved therapeutic regimens. Molecular
studies have shed light on the pathogenesis of Brucella to develop new
diagnostic tools that will be useful in developing countries where
brucellosis is a common but often overlooked disease. This overview brings
together all these questions, especially pathogenicity and new diagnostic
tools.

virulence, zoonotic disease, serodiagnosis,
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molecular methods.

I. INTRODUCTION and parts of Asia [2,3]. The incidence of brucellosis in

India was first detected at the start of the last century

Brucellosis is a global zoonotic disease with high
human morbidity. According to the WHO, about
500,000 cases of this disease are registered worldwide
every year [1,2]. Brucellosis remains an uncontrolled
problem in regions with high endemicity, such as the

Mediterranean, Middle East, Africa, Latin America,

and has since been reported in almost all states [4].
Transmission occurs mainly through livestock, sheep,
goats, pigs, and camels through direct contact with
blood, placenta, fetuses, or uterine secretions or
through consumption of contaminated raw animal

products especially raw milk and soft cheese.
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Brucellosis is the most common bacterial infection

worldwide [5].

The disease is specifically manifested by fever of
unknown origin with several clinical symptoms.

Patients regularly suffer from severe focal

complications such as spondyloarthritis,

The

clinical features and symptoms of brucellosis in

neurobrucellosis, or brucella endocarditis [6].

humans overlap with many other infectious and non-

[7],

spinal

infectious sickness such as typhoid fever,

rheumatic fever, tuberculosis, pelvic
inflammatory disease, cholecystitis, thrombophlebitis,
autoimmune diseases and cancer [8-10]. The clinical
picture is nonspecific and laboratory tests should
confirm the diagnosis. The correct diagnosis of is
important as the disease is characterized by treatment
failure and relapses, a chronic course, and sometimes
serious complications such as damage to the bones
and joints [11].For the unknowing doctor, diagnosing
of human brucellosis can be problematic. Asking the
patient about animal contact and eating habits at this
time can be helpful if brucellosis is suspected if the
patient admits to owning or working with livestock
and showing symptoms of brucellosis such as bursitis,
infertility, or miscarriages in their animals or in
patients mentioned has cravings for unpasteurized

fresh dairy products [1].

An initial diagnosis of brucellosis can be made with
some serological tests for antibodies to brucellosis, but
the " gold

identification of the bacterium. However, the cultural

standard" remains isolation and
investigation is dangerous and insensitive. Despite
intensive efforts for more than a century to develop a
definitive diagnostic technique for brucellosis, the
diagnosis still relies on the combination of multiple

tests to avoid false negative results [12].

II. LABORATORY DIAGNOSIS

Serological tests

Rose Bengal test: The Rose Bengal Plate agglutination
test (RBT) is a rapid test that was originally developed
for screening in veterinary medicine but is now
widely used to diagnose brucellosis in humans [13-15].
The high sensitivity, ease, and speed of use, as well as
its low cost, have made it very popular in hospital
emergency departments for the diagnosis of febrile
syndromes [16]. In this test, 30, mL of serum is
applied to a glossy white plate and mixed with an
equal volume of RBT antigen using a toothpick, then
at room temperature for 8 minutes shaken, instead of
the 4 minutes recommended for animal brucellosis
and visible aggregation and/or the appearance of the
typical border is counted as a positive test [7]. Positive
sera are tested further as follows. Eight drops of ml of
saline were dropped onto the plate and the first was
mixed with ml of an equal volume of normal positive
serum (half dilution of serum). Then transfer 30 ml of
this first dilution into the second drop using a
micropipette and mix to obtain a 1/4 dilution. From to
1/128, dilutions from 1/8 to 1/128 are obtained for
successive transfers and mixes, taking care to rinse the
pipette tip between transfers. Finally, drops are tested
with an equal volume (30 mL) of RBT reagent such
that the final dilutions are between 1/4 and 1/256 [17,
18].

Serum Agglutination Test: The serum agglutination
test (SAT) is performed by mixing serial dilutions of
serum, typically 1:20 to 1:360, with Brucella antigen
in tubes. After overnight incubation, agglutination is
read with the naked eye or binoculars. As a guideline,
agglutination at titers of 1:160, or greater is
considered diagnostic as long as the patient shows
signs and symptoms of the disease. In endemic areas,
the diagnostic cut-off of must be set to at least a
higher titer value 1:320 to ensure sufficiently high
specificity, since many asymptomatic individuals have
a titer of at the lower cut-off of 1:160 [19]. Sometimes
SAT is prepared in the presence of the reducing
(2-ME) or dithiothreitol
the

agents 2-mercaptoethanol

(DTT). These reducing agents destroy

International Journal of Scientific Research in Science and Technology (www.ijsrst.com) | Volume 10 | Issue 3



Jinal Patel Int J Sci Res Sci & Technol. May-June-2023, 10 (3) : 525-530

agglutinating activity of immunoglobulin M (IgM)
and leave IgG intact [20].

Enzyme Immunoassay: The enzyme immunoassay
ELISA is recognized as a sensitive and rapid method
for diagnosing brucellosis. The detection of specific
immunoglobulins with a single, simple, and rapid test
is the main advantage of the ELISA test [21,22,7]. The
advantages of ELISA in diagnosing brucellosis in
endemic areas, it may be useful as a screening test in
areas with a low incidence of the disease [23]. Blood
samples will be collected from the patients and
controls and assayed for Brucella IgM and IgG
antibodies by ELISA using commercially available
ELISA kits according to the standard procedure.
According the study by Memish et al., the sensitivity
of SAT to the diagnosis of brucellosis was similar to
the combination of IgM and IgG ELISA tests [24]. In
another study, Ciffici et al. found a sensitivity of
94.3%, 97.1%, and 71.4% each for SAT, IgG ELISA,
and IgM ELISA [25]. Hasibi et al. evaluated the
accuracy of the FELISA for diagnosing human
brucellosis and determined the optimal cut-off value
for ELISA results. The IgG ELISA was found to be
more reliable than the IgM ELISA in diagnosing
human brucellosis. Using cutoffs of 10 IU/mL and 50
IU/mL gave the highest sensitivity of (92°).9%) and
the highest specificity (100%) for IgG ELISA [26].

Molecular techniques: Polymerase chain reaction
(PCR) assays can be used for the amplification and
detection of Brucella DNA in pure cultures and
clinical specimens. PCR-based assays direct detection
of Brucella DNA in patients with brucellosis is
difficult due to the low number of bacteria in clinical
samples and the inhibitory effect of matrix
components [27]. The QIAamp™ DNA Mini Kit
(Qiagen Inc.,, Valencia, CA, USA) and the
UltraClean™ DNA BloodSpin Kit (MO BIO
Laboratories Inc., Carlsbad, CA, USA) are among the
seversal commercial kits that have been wused

successfully Extraction of Brucella DNA from whole

blood, serum and tissue samples were used [28].
brucellosis by amplification of a genomic target
sequence from a Brucella spp. Studies have shown
that the standard PCR method is more sensitive than
microbiological methods not only in diagnosing the
infection but also in the early detection of recurrences
[29-31]. Badura et al. compared the sensitivity of 3-
pair primers amplifying three different fragments,
including the BCSP 31 gene (B4/B5), the B. abortus
16S rRNA sequence (F4/R2), and the omp2 gene (JPF/
JPR). that the sensitivity of primer pair B4/B5, primer
pair JPF/JPR and primer pair F4/R2 was 98%, 88.4%,
and 53%, respectively. and 1% [32]. Navarro et al. [33]
also compared PCR methods using these three primer
pairs as described in above. Their results also showed
that the three primers tested showed a difference in

sensitivity in the presence of human genomic DNA.

Real-time PCR

Real-time PCR is a valuable technique for quantifying
nucleic acids in single blood samples. It is highly
reproducible, fast, sensitive, and specific [34]. Queipo-
Ortuiio et al. [27] reported that the sensitivity of the
SYBR Green I Light Cycler-based real-time PCR
analysis with serum samples was 93.3%, which is
more than 90%, and 65% with PCR ELISA with
whole blood culture blood samples and blood cultures
using a panel of seven primer sets, Winchell et al.
They developed a real-time PCR method to analyze
members of Brucella isolates and concluded that it has
the potential to detect new species [31]. Cattar et al.
[35] developed three real-time PCRs for the diagnosis
of human brucellosis at the genus level using the
hybridization probes and the primers of 16S-23S ITS,
omp25, and omp31. Their results showed that the
real-time PCR reaction using the ITS 16S-23S primers
and their probes was the most sensitive, indicating
their potential for diagnosing human brucellosis in
the clinical laboratory. Nested and Semi-Nested PCR
Nested PCR means that two different PCR primer
pairs are used for a single locus [36]. In semi-nested

PCR, there are two different PCR primer pairs, but
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the second primer pair has an identical primer to the
first pair [37]. Nested-PCR and semi-nested-PCR tests
are currently being developed to identify Brucella in
human blood samples, and later to study their clinical
practice for diagnosing brucellosis in humans. Lin et
al. described a nested PCR for the laboratory diagnosis

of human brucellosis [38].

III.CONCLUSION

The diagnosis of brucellosis remains a difficult task.
According to various study a combination of two or
more tests reduces the number of misdiagnoses. The
combination of the Rose Bengal positive test and the
Coombs or Brucellacapt test is a good diagnostic
criteria with 80% specificity and 100% sensitivity
among serological tests. The LC blood culture
technique is a culture technique and productive
highly sensitive and gives faster results than the
traditional cultivation technique, but it must be
performed with all precautions. Regardless of disease
stage, standard PCR and other techniques are more
sensitive than blood cultures and more specific than
serological tests. New molecular diagnostic techniques
such as the -LAMP method can be preferred over
other molecular methods because of the simplicity,
low cost (compared to PCR), sensitivity, and
specificity of and can be a useful tool for the rapid
detection of Brucella spp. in epidemiological studies
and resource constraints in developing countries. In
addition, the MLVA-16 high-throughput genotyping
technique is useful for tracing the source of Brucella
infection, especially when processing a large number

of samples in a short period of time.
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