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ABSTRACT 
 

Objectives: Brucellosis is a zoonosis with severe complications for both humans and animals. In 
this work, we intended to examine the Brucella infection in dromedary camels in Qatar by using 
different analysis.  
Materials and Methods: A total of 203 samples of dromedary camels were randomly collected 
from the nearby farms in Qatar. Real-time PCR for the genus specific Brucella cell surface salt 
extractable bcsp31 kDa protein gene were performed on DNA extracted from camel samples. Rose 
Bengal and rivenol tests were performed to detect the Brucella species. The milk samples were 
collected from the camels and utilized for the milk ring test.  
Results: The outcomes of RT-PCR analysis illustrate the presence of Brucella spp. in 170 samples 
(83.74%) out of 203 samples. The findings of immunological assays also proved the presence of 
Brucella spp. such as Rose Bengal (67.14%), ELISA (71.42%), and precipitation assay (65.71) in 
both serum and blood samples of the dromedary camels, which were collected from the Qatar.  
Conclusions: In conclusion, it was clear that the incidence of the brucellosis in camels is 
significantly rising in Qatar region and there is a need to control the spread of the disease from 
camels to camels as well as from camels to humans. 

Original Research Article 
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1. INTRODUCTION 
 

Brucellosis is a zoonotic disease, and an 
important public health threat in many parts of 
the world, especially in the Middle East countries 
and central Asian regions [1,2]. This bacterial 
ailment is caused by numerous Brucella species, 
which mostly infect the camels, goats, sheep, 
cattle, swine, and dogs [3]. Brucellosis of cattle is 
an extremely transmittable disease caused by 
Brucella abortus and is distinguished by abortion 
in late pregnancy and augmented incidences of 
infertility [4]. Humans commonly acquire the 
disease via straight contact with diseased 
livestock, consumption of infected dairy products, 
and/or by inhaling the airborne agents in the 
slaughter houses. The mainstream of human 
incidences is caused by consuming the 
unpasteurized milk and the uncooked meats of 
goats, sheep, camels or cattle. Brucellosis is a 
categorized as a serious public health issue with 
worldwide distribution. Brucellosis causes a huge 
economic loss to the livestock industries via an 
abortion, infertility, and birth of defected or dead 
offspring, augmented calving interval and 
diminution of milk yield [5].  
 

Many countries around the world has established 
the control programs for domestic livestock for 
the effective suppression of brucellosis, however 
clinical presentation of the disease is nonspecific, 
and may be very unusual. Hence, the laboratory 
confirmation by isolation or detection of specific 
anti-brucella antibodies is necessary for the final 
confirmation of the disease. Due to the increased 
economic importance of livestock in developed 
and under developed nations, means for 
B.abortus diagnosis and prophylaxis was 
extensively investigated, and numerous 
serological and non-serological examinations are 
developed for cattle brucellosis have been found 
useful for the diagnosis of brucella infection in 
livestock [6,7]. 
 

The genus Brucella is a facultative intracellular 
pathogen, which includes 11 accepted nomo-
species at present, based on the primary host 
species specificity. The classical species of 
Brucella are B. melitensis, B. abortus, B. suis, B. 
canis, B. ovis, and B. neotomae which are 
primarily isolated from the ruminants, bovines, 
pigs, dogs, sheep and desert wood rats, 
respectively [8]. The serological examinations 
like ELISA, serum agglutination test, rose Bengal 
test, complement fixation test, can be nonspecific 
due to the cross-reaction with other common 

antigenically related bacteria, or high immunity 
reactions, based on the endemic prevalence of 
the ailment [9,10]. A further limit of the 
serological assay is that they cannot distinguish 
between infected and exposed individuals 
[11,12]. Polymerase chain reaction test was 
shown to be a valued approach for the detection 
of DNA from the various fastidious and non-
cultivable pathogens, having the further 
advancements of permitting the detection of 
small numbers of pathogens, being reproducible 
and easily standardized, minimizing the risk of 
infection to laboratory staffs, and having the total 
processing time of about 2 to 3h [13]. These 
features can be highly imperative when rapid and 
precise detection of Brucella spp. is needed.  

 
Camels are either transporter, vulnerable or 
suffering from a huge number of infectious and 
parasitic ailments. The brucellosis is such 
ailment and having considerable public health 
importance. Brucellosis was reported in camels 
as early as 1931 [14,15]. Camels are not only 
reported as a primary hosts of Brucella, but they 
are highly vulnerable to both B. abortus and B. 
melitensis [16]. The clinical signs of brucellosis in 
camels are not clearly defined. Many infected 
camels are silent carriers of brucellosis [17]. 
Camel's meat is one of the most important 
commercial food products in Middle East 
countries. Commonly the males and infertile 
female camels are sold as slaughter animals by 
pastoralists. Nonetheless, selling these animals 
for the purpose of meat can present an 
imperative source of income [18,19]. Camels are 
not only reported as a primary hosts of Brucella, 
but they are highly vulnerable to both B. abortus 
and B. melitensis. Since then, it has been 
testified by all the camel rearing countries like 
Ethiopia, Sudan, Somalia, Kenya, Jordan, 
Nigeria, and Egypt but not yet in Qatar [20].  
 
The clinical pictures of brucellosis in camels can 
differ from the asymptomatic to abortion, 
retention of fetal membranes, weak or defected 
offspring, impaired fertility and delayed sexual 
maturity in females accompanied by lameness in 
males [21,22]. Outbreaks of human brucellosis 
by consumption of infected raw camel milk have 
been reported in Qatar, Israel and countries of 
the African continent. Brucellosis identified to be 
a severe occupational health hazard to livestock 
handlers particularly slaughterhouse workers [23-
25]. In this present research work, we intended to 
examine the Brucella infection in camels in Qatar 
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by using the serological assays and real time 
polymerase chain reaction analysis. The 
serological and molecular techniques were 
applied to identify the Brucella species involved 
in the infection of camels in Qatar. 
 

2. MATERIALS AND METHODS 
 

2.1 Study Area  
 

The study was conducted from September 2018 
to 2020 and collected different location in Qatar, 
which showing hereunder. 
 

2.2 Collection of Samples 
 

A total of 203 (serum – 45, placental tissue – 40, 
blood – 25, placental fluid – 13, milk – 50, uterine 
swab – 30) samples of dromedary camels were 
randomly collected from nearby farms, Al-
shahaniya province, Qatar. None of the animals 
tested had administered any vaccinations, 
collected samples were utilized for the detection 
of Brucella species in both serological and RT-
PCR analysis techniques.  
 

2.3 Preparation of DNA from the Samples  
 

DNA was extracted from the blood samples with 
the aid of Magnapure compact Nucleic acid 
extraction kit (Roche) and Qiagen extraction kit 
and DNA was extracted from tissues, placental 
fluid and swabs with the help of Qiagen 
extraction kit (Roche Life Science, Penzberg, 
Germany) according to the manufacturer’s 
instructions for bacteria and then re-suspended 
in 200 µl of phosphate buffered saline (PBS) 
after heat inactivation for two hours at 80°C. 
DNA quantity and purity was determined by 
using Quawell 5000 Nano drop (Nano-Drop 
Technologies, Wilmington, DE, USA) to get the 
DNA number. Serial dilutions (1:10) ranging from 
100 ng to 1 fg/µl of DNA was prepared for qPCR 
efficiency and specificity testing.  
 

2.4 Multiplex Real Time Polymerase 
Chain Reaction (RT-PCR) Analysis 

 
Real-time PCR for the genus specific Brucella 
cell surface salt extractable bcsp31 kDa protein 
gene was performed on DNA extracted                 
from camel samples using the following primers                
for Brucella species IS711 forward:                           
5’-GCTTGAAGCTTGCGGACAGT-3’ and               
reverse: 5’-GGCCTACCGCTGCGAAT-3’ 
(amplicon size: 63bp); probe:-FAM-
GCCAACACCCGGCCATATGGT-Tamra 
B.abortus forward: 5’-

GCACACTCACCTTCCACAACAA-3’ and 
reverse: 5’-CCCCGTTCTGCACCAGACT-3’; 
probe:FAM-
TGGAACGACCTTTGCAGGCGAGATC-BHQ1: 
B. melitensis forward: 5’-
TCGCATCGGCAGTTTCAA-3’; reverse: 5’-
CCAGCTTTTGGCCTTTTCC-3’. Probe: cyS-
CCTCGGCAGGCCCGCAA-BHQ2. The primers 
and probes were obtained from TIB MOLBIOL 
(Berlin, Germany). The real-time PCR assay was 
prepared using the TaqMan™ Universal Master 
Mix (Applied Biosystems, New Jersey USA) 
containing the following components per 
reaction: 12.5 μl Taq-Man™ Universal Master 
Mix(2X) (Applied Biosystems), 0.75 μl of each 
primer (0.3 μM) and 0.25 μl probe (0.1 μM). 2 μl 
of bacterial DNA was used as target and 
nuclease-free water sum up to a total reaction 
volume of 25 μl. No Template Controls (NTC) 
that contained 2 μl of water instead of DNA and 
positive controls that contained DNA of Brucella 
were included in each run to detect any amplicon 
contamination or amplification failure. The real-
time PCR reaction was performed in duplicate in 
optical 96-well microtitre plates (q PCR 96-well 
plates, Micro Amp TM, Applied Biosystem) using 
a Quant studio 6 Flex thermocycler system 
(Stratagene, La Jolla, Canada) with the following 
run condition 1 cycle of 95°C for 15 min, 1 cycle 
of 95°C for 10 min, followed by 40 cycles of 95°C 
for 15 s and 60°C for 60 s. The extracted DNA 
from the bcsp31 positive samples were 
examined with the Brucella IS711 species 
specific real-time PCRs for B. abortus and                 
B. melitensis using the primers and probe as 
described previously for typing [26]. Amplification 
reaction mixtures were prepared in volumes of 
25 μl containing 12.5 μl TaqMan™ Universal 
Master Mix (Applied Biosystems) 0.75 μl of each 
primer (0.3 μM) and 0.5 μl TaqMan probe (0.2 
μM), 5 μl of template, and nuclease-free water 
sum up to a total reaction volume of 25 μl. 
Optimization resulted in reaction condition of 2 
min at 50°C, 10 min at 95°C, followed by 50 
cycles of 95°C for 15 s and 57°C for 1 min. Cycle 
threshold values below 40 cycles were 
interpreted as positive. The threshold was set 
automatically by the instrument. The samples 
scored positive by the instrument were 
additionally confirmed by visual inspection of the 
graphical plots showing cycle numbers versus 
fluorescence values. 
 

2.5 Rose Bengal Test for Brucellosis  
 
Rose Bengal test for the detection of Brucella 
antibody in the collected samples was performed 
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using commercially available antigen from IDEXX 
(IDEXX Lab, Inc., Westbrook, Maine, United 
States) as per the instructions of the kit.  
Samples were diluted 10 times in sterile 
phosphate buffer. An aliquot of 30 µL of sample 
to be tested was mixed with the equal volume of 
Brucella RBT reagent on a glass slide and 
spread to produce a zone of about 2 cm in 
diameter. The mixture was then agitated               
gently on a rocker (Cole-Parmer, Illinois, 
Chicago, USA) for 4 min. A visible                 
precipitation was recorded as positive.                  
Proper negative and positive control                
purchased from IDEXX was also included in RBT 
tests. 
 

2.6 Milk Ring Test (MRT) 
 

The test was executed via adding 30 μl of 
hematoxylin-stained B. abortus antigen and the 
height of the milk column in the tube was kept up 
to 25 mm. The milk-antigen mixtures were 
incubated at 37°C for 1 h, along with positive and 
negative control samples. Agglutinated Brucella 
cells were picked up by fat globules as they rose, 
forming a dark cream layer on the top of the 
sample. A strongly positive reaction was 
indicated by formation of a dark blue ring above 
a white milk column. The test was considered 
negative if the color of the underlying milk 
exceeded that of the cream layer and when the 
cream layer was normal.  

2.7 Detection of Brucella Using ELISA  
 
Commercially available kit from Sigma-Aldrich, 
(Sigma-Aldrich, St. Louis, Missouri United 
States) for the detection of Brucella spp. was 
used. Samples were diluted 10 times in sterile 
water and the assay was performed following the 
instructions of the kit. Reactions were recorded 
using microtiter plate reader (Multiskan Ascent, 
Labsystems, Finland). 
 

2.8 Rivenol Precipitation 
 
For the detection of Brucella, the rivenol (2-
ethoxy-6,9-diaminoacridine lactate) was mixed to 
the collected samples, which cause the 
precipitation of high molecular weight 
glycoproteins. Then the precipitate was 
eliminated by centrifugation and a rapid 
agglutination test b using the diluted samples i.e. 
1:25, 1:50, 1:100, and 1:200. This experiment 
was extensively used as a confirmatory test [27]. 
 

2.9 Statistical Analysis  
 
All the experiments data were performed in 
triplicates and each treatment had six replicates. 
The data was analyzed using analysis of 
variance (ANOVA), and the means were 
compared using SPSS (version 16.0) at 5% level 
of significance (p < 0.05). 

 

 
 

Fig. A . Map showing the study Location 
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3. RESULTS AND DISCUSSION 
 
Brucellosis is a zoonosis with severe 
consequences for both humans and animals, 
affecting predominantly sexually mature 
individuals. The primary clinical signs of infection 
are abortion in females, and orchitis and 
epididymitis with frequent sterility in males, 
because of the localization of brucella within the 
male and female reproductive organs. Large 
numbers of brucellae can be excreted in fetal 
fluids and mammary secretions [28,29]. This 
research work was carried out on A total of 203 
(serum – 45, placental tissue – 40, blood – 25, 
placental fluid – 13, milk – 50, uterine swab – 30) 
samples of dromedary camels suspected to be or 
had a history of brucellosis from Qatar. Also, 
these dromedary camels had no history of 
vaccination against the brucellosis. RT-PCR and 
serological tests including Rose Bengal, ELISA, 
and rivenol precipitation assays were utilized in 
this work.  
 
When the blood and serum samples were 
examined for brucellosis using Rose Bengal test, 
47 samples (67.14%) out of total 70 tested 
positive for the presence of Brucella spp. When 
ELISA was performed to detect the IgM 
antibodies against the Brucella spp. in the 
samples, 50 (71.42%) samples constituting 
positive results Table 1. These outcomes reveal 
a higher occurrence of brucellosis among the 
dromedary camels in Qatar region. Even though 
detailed reports on camel brucellosis are not 
reported yet from Qatar, higher incidence of the 

disease in dromedary camels is reported from 
the neighbouring region. Previous report 
suggested that the 15.8% of the camels were 
found to be infected with Brucella in Jordan [30]. 
Whereas, in another investigation executed in 
Sudan revealed that the 40% of the tested 
samples were positive for Brucella when 2,000 
camel serum and milk samples were examined 
[31]. 
 
Table 1 depicts the findings of Rose Bengal, 
ELISA, rivenol, and RT-PCR assays of both 
blood and serum samples. The outcomes of RT-
PCR analysis illustrate the presence of Brucella 
spp. in 20 blood and serum samples (28.57%) 
out of total 70 samples. The findings of 
immunological assays also proved the presence 
of Brucella spp. such as Rose Bengal (67.14%), 
ELISA (71.42%), and rivenol precipitation assay 
(65.71%) in the blood and serum samples of 
dromedary camels, which was collected from the 
Qatar Table 1. The results of serological analysis 
and RT-PCR analysis of serum samples of 
aborted dromedary camels were illustrated in 
Table 1. The findings of Rose Bengal test 
illustrated the presence of Brucella spp. in 31 
(68.88%), ELISA 32 (71.11%), and rivenol 
precipitation assay 29 (64.44%) in the serum 
samples of aborted dromedary camels.  
 
Table 2 reveals the presence of Brucella spp. in 
the placental tissue samples of aborted 
dromedary camels. The presence of Brucella 
spp. in 14 (35%) placental tissue samples was 
identified by using RT-PCR analysis Fig. 1. 

 
Table 1. Total number of positive results in both blood and serum samples per serological test 

and real-time PCR used for the detection of brucellosis in dromedary camels 
 

Tests Total 
number of 
samples 

Number of 
positive 
samples 

Number of 
negative 
samples 

Correlation (%) 
Positive Negative 

Real-time PCR 70 20 50 28.57% 71.42% 
Rose Bengal test 70 47 23 67.14% 32.85% 
ELISA 70 50 20 71.42% 28.57% 
Rivenol precipitation 
assay 

70 46 24 65.71% 34.28% 

 
Table 2. Number of positive results of real-time PCR used for the detection of brucellosis in 

placental tissue samples of dromedary camels 
 

Tests Total number 
of samples 

Number of 
positive samples 

Number of 
negative samples 

Correlation (%) 
Positive Negative 

Real-time 
PCR 

40 14 26 35 65 
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The 16 (64%) blood samples demonstrated the 
existence of Brucella spp. that was identified 
through the Rose Bengal test, 18 (72%) samples 
showed the presence of Brucella spp. by ELISA 
test, and 17 (68%) samples exhibited positive 
results for the presence of Brucella spp. by 
rivenol precipitation assay. The control of 
brucellosis in cattle as well as humans relies on 
the trustworthiness of the techniques utilized for 
detection and identification of the pathogens. 
But, diagnosis of brucellosis in dromedary 
camels is often problematic. The disease can 
mimic numerous infectious and non-infectious 
diseases. Typical clinical signs of brucellosis in 
camels are often lacking and diagnostic 
techniques are not evaluated yet. In the present 
study, the findings indicate that the different 
samples of camels showed the presence of 
Brucella spp. and many infected camels might be 
silent carriers for brucellosis and their products 
may pose a severe health issues for consumers. 
The findings of this study were supported by a 
previous researcher Alshaikh et al. (2007) [32]. 
He demonstrated that non pregnant camels 
experimentally infected with a field strain of B. 
abortus had no clinical signs and only negligible 
pathological changes were present.  

Table 3 exhibits the findings of RT-PCR analysis 
of placental fluid samples of aborted dromedary 
camels in Qatar. The positive results for the 
presence of Brucella spp. were identified in 6 
(46.15%) placental fluid samples out of total 13 
samples, which were investigated through RT-
PCR analysis Table 3. 
 
Table 4 demonstrated the findings of                  
RT-PCR assay for the detection of Brucella spp. 
in the milk samples of dromedary camels. The 
result of RT-PCR analysis exhibited the      
presence of Brucella spp. in 5 (10%) milk 
samples out of total 50 milk samples. The 
outcomes of MRT demonstrated the positive 
results for the presence of Brucella spp. in 6 
(12%) milk samples out of 50 milk samples             
Table 4. 
 
The 30 uterine swab samples of aborted 
dromedary camels from the Qatar were 
investigated by using RT-PCR assay for the 
detection of Brucella spp. The result of RT-PCR 
assay showed the positive results for the 
presence of Brucella spp. in 5 (16.66%) uterine 
swab samples out of total 30 uterine swab 
samples Table 5. 

 
Table 3. Number of positive results as per real-time PCR used for the detection of brucellosis 

in placental fluid samples of dromedary camels 
 

Tests Total number 
of samples 

Number of 
positive samples 

Number of 
negative samples 

Correlation (%) 
Positive Negative 

Real-time 
PCR 

13 6 7 46.15 53.84 

 

 
a. Amplification of RT PCR                                     b. RT PCR sensitivity 

 
Fig. 1. Amplification curve of real-time PCR used for the detection of brucellosis in placental 

tissue samples of dromedary camels 



The weight marker utilized to examine all the 
sample genes for the detection of PRC products 
in agarose gel electrophoresis. Whichever 
sample gene with a molecular weight equal to 
the expected PCR product size was judged 
positive. The fluorescent line that illustrating the 
molecular weight, which was over or under that 
measure was considered a negative result.
outcomes were investigated separately per 
sample throughout the study and RT
yielded positive results. This outcomes were 
coincides with the previous research reported by 
Al-Majali et al. (2009)[33]. In this exploration, the 
outcomes of RT-PCR test demonstrated the 
existence of Brucella spp. in the aborted 
dromedary camels. Followed by the investigation 
of results of RT-PCR, it can be said that the 
existence of Brucella spp. in the dromedary 
aborted camels were confirmed. Fig
gel (2%) of RT-PCR products with 1

Table 4. Number of positive results per serological test and real
detection of brucellosis in milk samples of dromedary

Tests Total number 
of samples 

Number of 
positive samples

Real-time 
PCR 

50 5 

MRT 50 6 

Table 5. Number of positive results per serological test and real
detection of brucellosis in uterine swab samples of dromedary

Tests Total number 
of samples 

Number of
positive samples

Real-time 
PCR 

30 5 

Fig. 2. Agarose gel electrophoresis of PCR products
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The weight marker utilized to examine all the 
sample genes for the detection of PRC products 

electrophoresis. Whichever 
sample gene with a molecular weight equal to 
the expected PCR product size was judged 
positive. The fluorescent line that illustrating the 

lar weight, which was over or under that 
measure was considered a negative result. The 
outcomes were investigated separately per 
sample throughout the study and RT-PCR 
yielded positive results. This outcomes were 
coincides with the previous research reported by 

33]. In this exploration, the 
t demonstrated the 

spp. in the aborted 
dromedary camels. Followed by the investigation 

PCR, it can be said that the 
spp. in the dromedary 

Fig. 2 shows the 
PCR products with 1st lane is 

50bp ladder, 2nd lane is control positive, and third 
to last lane shows the tissues samples i.e. liver, 
lungs, spleen, stomach (content fluid), and 
uterine swab. 
 
It should be also noticed that in many incidences, 
pathogenic organisms and antibiotic resistance 
bacteria are transmitted to humans from other 
sources such as food animals, poultries, plants, 
fish, and other industries, in which antibiotics are 
used for different purposes and may lead to 
emerging resistant strains [34,35]. In developing 
countries, a combination of molecular methods 
like PCR with one of the commonly used 
serological tests can be applied to detect 
brucellosis in cattle [36]. There are numero
researches were published on the detection of 
Brucella DNA by PCR, both from pure culture 
[37,38] and from field samples, mostly of the 
cattle origin [39,40]. 

 
Number of positive results per serological test and real-time PCR used for the 

detection of brucellosis in milk samples of dromedary camels 
 

Number of 
positive samples 

Number of 
negative samples 

Correlation (%)
Positive 

 45 10 

 44 12 
 

Number of positive results per serological test and real-time PCR used for the 
detection of brucellosis in uterine swab samples of dromedary camels

 
Number of 
positive samples 

Number of 
negative samples 

Correlation (%)
Positive 

 25 16.66 

 

 
Agarose gel electrophoresis of PCR products 
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lane is control positive, and third 
to last lane shows the tissues samples i.e. liver, 
lungs, spleen, stomach (content fluid), and 

It should be also noticed that in many incidences, 
pathogenic organisms and antibiotic resistance 
bacteria are transmitted to humans from other 
sources such as food animals, poultries, plants, 
fish, and other industries, in which antibiotics are 

ifferent purposes and may lead to 
34,35]. In developing 

countries, a combination of molecular methods 
like PCR with one of the commonly used 
serological tests can be applied to detect 

There are numerous 
researches were published on the detection of 

DNA by PCR, both from pure culture 
37,38] and from field samples, mostly of the 

time PCR used for the 

Correlation (%) 
 Negative 

90 

88 

time PCR used for the 
camels 

Correlation (%) 
 Negative 

83.33 
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Speedy and precise diagnostic techniques are 
fundamental for control and eradication of 
brucellosis. Culture techniques provide the 
definitive diagnosis of brucellosis and it is 
considered the gold standard method for the 
identification of brucellosis [41]. Due to the 
difficulty of performing culture in the field, it’s 
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 animal’s herds 
in diagnostic laboratories [42]. 

 
Real-time PCR assay evidenced to be a valued 
diagnostic tool when culture fails or serological 
results are indecisive in human brucellosis. It is 
faster and more sensitive than culture methods. 
The risk of transmission of brucellosis to 
laboratory workers can be minimized [43]. 
Interestingly, in this research work we noticed 
that the real-time PCR targeting the genus 
specific bcsp31 was positive in 153 (75.36%) out 
of 203 samples demonstrating the presence of 
the agent within the animal.  

 
4. CONCLUSION  
 
Efficient methods for genomic DNA preparation 
are crucial for the PCR-based detection of an 
organism or pathogen in the different samples of 
dromedary camels. Rose Bengal test and ELISA 
assay demonstrated the higher incidence of 
brucellosis in the camels, which was further 
confirmed by PCR-based detection. Also it 
cannot be concluded that these camels are 
permanently infected, although brucellosis tends 
to have a chronic course. However, these 
animals may be asymptomatic carriers and 
shedders. They pose a permanent risk to other 
animals and humans and have to be removed 
from the herd. Therefore, it is concluded that the 
incidence of the brucellosis in the camels is 
prevalent in Qatar region and there is an urgent 
need to control the spread of the disease from 
camels to camels as well as from camels to 
humans. In this research work we presented the 
evidences of possible presence of Brucella 
species in the dromedary camels of Qatar. 
However, the further studies still needed in the 
future to confirm the presence of brucellosis in 
the dromedary camels of Qatar. 

 
ETHICAL APPROVAL  
 
Animal Ethic committee approval has been taken 
to carry out this study. 

ACKNOWLEDGEMENT 
 
Authors are grateful to Tharb Camel Hospital, 
Qatar and Dr. Ashraf El-Sharabasy, for providing 
the space for this research work. Authors are 
thankful to Dr. Abeer, Dr. Samar for their support 
during this study. My joyful thanks to Almighty 
Lord for upholding me. 
 

DISCLAIMER 
 
Authors have declared that no competing 
interests exist. The products used for this 
research are commonly and predominantly use 
products in our area of research and country. 
There is absolutely no conflict of interest 
between the authors and producers of the 
products because we do not intend to use these 
products as an avenue for any litigation but for 
the advancement of knowledge. Also, the 
research was not funded by the producing 
company rather it was funded by personal efforts 
of the authors. 
 

COMPETING INTERESTS 
 
Authors have declared that no competing 
interests exist. 
 
REFERENCES 
 
1. Kirk MD, Pires SM, Black RE, Caipo M, 

Crump JA, Devleesschauwer B. World 
health organization estimates of the global 
and regional disease burden of 22 
foodborne bacterial, protozoal, and viral 
diseases, 2010: A data synthesis. PLoS 
Med. 2015;12:1001921. 

2. Gwida M, Al Dahouk S, Melzer F, Rösler 
U, Neubauer H, Tomaso H. Brucellosis- 
regionally emerging zoonotic disease? 
Croat Med J. 2010;51(4):289-95. 

3. Parlak M, Güdücüoðlu H, Bayram Y, 
Çýkman A, Aypak C, Kýlýç S. Identification 
and determination of antibiotic 
susceptibilities of Brucella strains isolated 
from patients in van, Turkey by 
conventional and molecular methods. Int J 
Med Sci. 2013;10(10):1406-11. 

4. Salman MD, Meyer ME. Epidemiology of 
bovine brucellosis in the Mexicali Valley, 
Mexico: literature review of disease-
associated factors. Am J Vet Res. 
1984;45(8):1557-60. 

5. Rahman MS, Sarker MAS, Rahman 
AKMA, Sarker RR, Melzer F, Sprague LD. 



 
 
 
 

Manivannan et al.; JPRI, 32(45): 78-87, 2020; Article no.JPRI.64484 
 
 

 
86 

 

The prevalence of Brucella abortus DNA in 
seropositive bovine sera in Bangladesh. 
African Journal of Microbiology Research. 
2014;8:3856-3860. 

6. Diaz-Aparicio, Marin EC, Alonso-Urmeneta 
B, Aragon V, Perez-Ortiz S, Pardo M. 
Evaluation of serological tests for 
diagnosis of Brucella melitensis infection of 
goats. J. Clin. Microbiol. 1994;32:1159–
1165. 

7. Sayed-Ahmed M, Mohamed ZSA, 
Mohamed MED, Mohamed AEB, Sherif 
MS, Emad EY, et al. Sero-prevalence of 
camel brucellosis (Camelus dromedarius) 
and phenotypic characteristics of Brucella 
melitensis biovar 3 in Shalateen City, Red 
Sea Governorate, Egypt. Afr. J. Microbiol. 
Res. 2017;11:1259–1266. 

8. Aparicio ED. Epidemiology of brucellosis in 
domestic animals caused by Brucella 
melitensis, Brucella suis and Brucella 
abortus. Rev Sci Tech Off Int Epiz. 
2013;32(1):53–60. 

9. Godfroid J, Saegerman C, Wellemans V, 
Walravens K, Letesson JJ, Tibor A. How to 
substantiate eradication of bovine 
brucellosis when aspecific serological 
reactions occur in the course of brucellosis 
testing. Vet. Microbiol. 2002;90:461–477. 

10. Blasco JM, Marin C, Jimenez de Bagues 
M, Barberan M, Hernandez A, Molina L. 
Evaluation of allergic and serological tests 
for diagnosing Brucella melitensis infection 
in sheep. J. Clin. Microbiol. 1994;32:1835–
1840. 

11. Dobson A, Meagher M. The population 
dynamics of brucellosis in the Yellowstone 
National Park. Ecology. 1996;77:1026–
1036. 

12. Solonitsuin MO. Brucellosis in camels. 
Veterinarya, Moscow. 1949;26:16–21. 

13. Verger JM, Grimont F, Grimont PAD, 
Grayon M. Brucella, a monospecific genus 
as shown by deoxyribonucleic acid 
hybridization. Int. J. Syst. Bacteriol. 1985; 
35:292–295. 

14. Fatima S, Khan I, Nasir A, Younus M, 
Saqib M, Melzer F. Serological, molecular 
detection and potential risk factors 
associated with camel brucellosis in 
Pakistan. Trop. Anim. Health Prod. 
2016;48:1711–1718. 

15. Cooper CW. The epidemiology of human 
brucellosis in a well-defined urban 
population in Saudi Arabia. Journal of 
Tropical Medicine and Hygiene. 1991; 
94:416–422. 

16. Kiel W, Khan Y. Brucellosis in Saudi 
Arabia. Soc Sci Med. 1999;29:999-1001. 

17. Farah Z, Fisher A. Milk and meat from the 
camel. Handbook on Products and 
Processing. ISBN 2004;3:7281-2527. 

18. Finke CP. Substantielle qualitätsparameter 
bei kamelfleisch (Camelus dromedarius) – 
physikalisch- chemische und sensorische 
untersuchungen. Dis. med. vet., München, 
Germany; 2005. 

19. Gyuranecz M, Wernery U, Kreizinger Z, 
Juhász J, Felde O, Nagy P. Genotyping of 
Brucella melitensis strains from dromedary 
camels (Camelus dromedarius) from the 
United Arab Emirates with multiple-locus 
variable-number tandem repeat analysis. 
Veter Microbiol. 2016;186:8–12. 

20. Gwida M, Elgohary A, Melzer F, Khan I, 
Rösler U, Neubauer H. Brucellosis in 
camels. Res. Veter Sci. 2012;92:351–355. 

21. Sprague LD, al Dahouk S, Neubauer H. A 
review on camel brucellosis: A zoonosis 
sustained by ignorance and indi_erence. 
Pathog. Glob. Health. 2012;106;144–149. 

22. Garcell HG, Garcia EG, Pueyo PV, Martín 
IR, Arias AV, Serrano RNA. Outbreaks of 
brucellosis related to the consumption of 
unpasteurized camel milk. J. Infect. Public 
Health. 2016;9:523–527. 

23. Ben-Shimol S, Dukhan L, Belmaker I, 
Bardenstein S, Sibirsky D, Barrett C. 
Human brucellosis outbreak acquired 
through camel milk ingestion in southern 
Israel. Isr. Med Assoc. J. IMAJ 
2012;14:475–478. 

24. Zakaria AM, Ahmed SF, Motawae MS. 
Seropositivity in animals and risk of 
occupational brucellosis among abattoirs 
personnel associated with poor work 
practices and absence of safety policy in 
Egypt. Int. J. Occup. Environ. Health. 
2018;24:55–60. 

25. Probert SW, Schrader NK, Khuong YN, 
Bystrom LS, Graves HM. Real-time 
multiplex PCR assay for detection of 
Brucella spp., B. abortus, and B. 
melitensis. J Clin Microbiol. 2004;42:1290-
1293. 

26. Huber J, Nicoletti P. Comparison of the 
results of card, rivanol, complement 
fixation and milk test with the isolation rate 
of Brucella abortus from cattle. Am J Vet 
Res. 1986;47:1529-1531. 

27. Enright FM. The pathogenesis and 
pathobiology of Brucella infection in 
domestic animals. Chapter 12 in Animal 
Brucellosis. K. Nielsen and J. R. Duncan, 



 
 
 
 

Manivannan et al.; JPRI, 32(45): 78-87, 2020; Article no.JPRI.64484 
 
 

 
87 

 

ed. CRS Press, Boca Raton, FL. Perry,             
M. B., and D. R. Bundle.                        
Antigenic relationships of the 
lipopolysaccharides of Escherichia 
hermannii strains with those of Escherichia 
coli O157:H7, Brucella melitensis, and 
Brucella abortus. Infect. Immun. 
1990;58:1391–1395. 

28. Salisu U, Kudi C, Bale J, Babashani M, 
Kaltungo B, Saidu S. Seroprevalence of 
Brucella antibodies in camels in Katsina 
State, Nigeria. Trop. Anim. Health Prod. 
2017;49:1041–1046. 

29. Waghela S, Fazil MA, Gathuma JM, 
Kagunya DK. A serological survey of 
brucellosis in camels in north-eastern 
province of Kenya. Trop Anim Health Prod. 
1978;10:28-29. 

30. Dawood HA. Brucellosis in camels 
(Camelus dromedorius) in the south 
province of Jordan. American Journal of 
Agricultural and Biological Sciences. 
2008;3:623–626. 

31. Omer MM, Musa MT, Bakhiet MR, Perrett 
L. Brucellosis in camels, cattle and 
humans: Associations and evaluation of 
serological tests used for diagnosis of the 
disease in certain nomadic localities in 
Sudan. Research in Veterinary Science. 
2010;29:663–669. 

32. Alshaikh AM, Al-Haidary A, Aljumaah RS, 
Al-Korashi MM, ElNabi GRA, Hussein MF. 
Camel brucellosis in Riyadh region, Saudai 
Arabia. Journal of Camel Practice and 
Research. 2007;14:113-117. 

33. Al-Majali AM, Talafha AQ, Ababneh MM, 
Ababneh MM. Seroprevalence and risk 
factors or bovine brucellosis in Jordan. J 
Vet Sci. 2009;10(1):61-5. 

34. Anvarinejad M, Pouladfar GR, Pourabbas 
B, Amin Shahidi M, Rafaatpour N, 
Dehyadegari MA, et al. Detection of 
Salmonella spp. with the BACTEC 9240 
Automated Blood Culture System in 2008-
2014 in Southern Iran (Shiraz): 
Biogrouping, MIC, and Antimicrobial 

Susceptibility Profiles of Isolates. 
Jundishapur J Microbiol. 2016;9(4):26505.  

35. Hassanzadeh P, Hassanzadeh Y, 
Mardaneh J, Rezai E, Motamedifar M. 
Isolation of methicillin-resistant 
Staphylococcus aureus (MRSA) from HIV 
patients referring to HIV referral center, 
Shiraz, Iran, 2011-2012. Iran J Med Sci. 
2015;40(6):526-30. 

36. Ducrotoy M, Bertu WJ, Matope G, Cadmus 
S, Conde-Álvarez R, Gusi AM, et al. 
Brucellosis in Sub-aharan Africa: Current 
challenges for management, diagnosis and 
control. Acta Trop. 2017;165:179-193. 

37. Baily GG, Kraahn JB, Drasar BS, Stoker 
NG. Detection of Brucella melitensis and 
Brucella abortus by DNA amplification. J. 
Trop. Med. Hyg. 1992;95:271–275. 

38. Herman L, De Ridder H. Identification of 
Brucella spp. By using the polymerase 
chain reaction. Appl. Environ. Microbiol. 
1992;58:2099–2101. 

39. Hamdy MER, Amin AS. Detection of 
Brucella species in the milk of infected 
cattle, sheep, goats and camels by PCR. 
Vet. J. 2002;163:299–305. 

40. O’Leary S, Sheahan M, Sweeney T. 
Brucella abortus detection by PCR assay 
in blood, milk and lymph tissue of 
serologically positive cows. Res. Vet. Sci. 
2006;81:170–176. 

41. Jacques Godfroid, Klaus Nielsen, Claude 
Saegerman. Diagnosis of brucellosis in 
livestock and wildlife. Croat Med J. 
2010;51(4):296-305. 

42. Tsegay A, Tuli G, Kassa T, Kebede N. 
Seroprevalence and risk factors of 
brucellosis in abattoir workers at Debre 
Zeit and Modjo export abattoir, Central 
Ethiopia. BMC Infectious Diseases. 
2017;17:101. 

43. Abu Damir H, Tag Eldin MH, Kenyon SJ, 
Idris OF. Isolation of B. abortus from 
experimentally infected dromedary camels 
in Sudan: A preliminary report. Vet Res 
Commun. 1989;13:403-406. 

 

© 2020 Manivannan et al.; This is an Open Access article distributed under the terms of the Creative Commons Attribution 
License (http://creativecommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and reproduction in any 
medium, provided the original work is properly cited.  
 
 
 Peer-review history: 

The peer review history for this paper can be accessed here: 
http://www.sdiarticle4.com/review-history/64484 


