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Brucellosis isamong the mostprevalentzoonosescaused by
Brucella, transmitted to humans through the consumption
of milk and dairy products. Currently, the Rev1 (sheep) and
IRIBA (cow) vaccinesare in use to protect the livestock from
Brucella in Iran, while the diagnostic methods include the
culturing and serologic methods. In this regard, the
molecular polymerase chain reaction (PCR) diagnostic
methods are quicker, more precise, and more sensitive than
cultures, offering higher specif icity than serology in the
diagnosis of brucellosis. This research was an attempt at the
PCR assay of the contamination of the milk from the
livestock in Jahrom County, which had been vaccinated
against the Brucella bacterium with the IRIBA and Rev1
vaccines. This research was a cross-sectional descriptive
study carried out on 941 milk samples which were collected
using the cluster random sampling technique. The Bioneer
PCR Premix, Korea, was used to carry out the PCR. The
overall contamination of the milk from the livestock
vaccinated against the Brucella bacterium was 19%. The
contamination was also 18% and 20% in the livestock
vaccinated with the Rev1 and IRIBA vaccines, respectively.
The f indings from this research are reflective of the
presence of the Brucella species in the milk samples of the
vaccinated livestock.

Abstract

Introduction:
Brucellosis isamong the mostcommon zoonotic infections
caused by the species. It occurs from an
intracellular non-motile, gram-negative, nonspore-
forming small coccobacillus that grows in aerobic media
(Seleem ., 2010). Besides infecting humans, this
bacterium reduces reproduction capacity and causes
abortion and infertility in humans it also reduces milk
production in animals. Moreover, awide range of mammals
including humans, cows, goats, sheep, pigs, rodents, and
marine mammals was reported to be infected by this
bacterium (Godfroid , 2011). This microorganism
could be eliminated at the temperature ~75 C or in the
presence of 1% phenol within 15 minutes, but it survives for
a long time in nature. The species survive in frozen
meat, raw milk, fresh cheese, and ice cream/cream for 3
weeks, 10 days, 3 months, and a long time, respectively.
Brucellosis is in nowadays considered a global health issue,
and one of the main ways of transmission of brucellosis to
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humans is through the intakeof milkand dairyproducts.
The type and complications of brucellosis also vary by

the bacterium transmitted from animals to humans. For
instance, B. mellitensis is the most pathogenic bacterium
and the most common cause of brucellosis in Iran and in
the world (Higgins 2017). It has shown the highest
frequencyand scattering in Iran inat least the past 40 years,
and it is considered Iran’s dominant and native biotype
(Shakerian ., 2016).

According to the World Health Organization (WHO)
report, 500,000 people contract brucellosis every year,
while the developed countries only account for 5 to 10% of
these outbreaks. However, most of the cases are reside in
the Mediterranean countries, Europe, Africa, America,
Mexico, Central Asia, South Asia, and the Middle East
(including Iran) (Berger, 2018). According tothe 2012 WHO
report, East Azerbaijan, Hamedan, Lorestan, Markazi,
South Khorasan, West Azerbaijan, and Kermanshah
provinces are highly contaminated (31-41 patients per
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100,000), while in North Khorasan, Kurdistan, and Zanjan
provinces 21 to 30 patients are diagnosed in every 100,000
people (Djalalinia ., 2018). However, it is possible to
control and even eradicate this disease through regular
livestock vaccination and brucellosis immunity tests
(Shabu , 2017). The Rev1 (sheep) and IRIBA (cow)
vaccines are used in Iran to protect the livestock from
Brucella (Golshani & Buozari, 2017). The culturing and
serologic methods are available for the diagnosis of
brucellosis, and despite the considerable progress and
availability of the serologic tests, the main problems with
these tests are obtaining the pseudo positive results
(Nielsen & Yu, 2010). In addition, these methods do not
diagnose this disease in the early weeks of its onset, hence
the necessity of using molecular techniques as
conf irmatory tests is always felt necessary (Patel ,
2018). The molecular PCR diagnostic procedures are
quicker, more precise, and more sensitive than cultures,
offering higher specif icity than the serologic tests in the
diagnosisof brucellosis (Patel , 2018).

The present research goal was to conduct a PCR assay
on the contamination of the milk from the livestock in
Jahrom County that had been vaccinated the IRIBA and
Rev1vaccines.

This cross-sectional descriptive study was carried out in
between May 2017 to February 2018 on 941 milk samples
collected from Jahrom county, Fars Province, Iran. The
samples were collected using the cluster technique (by
dividing Jahrom county into 5 regions) and random
sampling (by selecting 10 dairy farms randomly from each
region). Fifty liters of milk was collected from the
vaccinated livestock in the dairy farms of Jahrom County
using sterilized containers. After recording the required
information (including the livestock type, viz. cow or
sheep, sampling location, and sampling time), the samples
were immediately transferred tothe laboratorywith iceand
werestored ata freezerat -20 C until the PCR assay.

To isolate the DNAs, 500 µL of each milk sample was
poured into a 1.5cc microtube and was centrifuged at
6000rpm for 15 minutes until the formation of three layers
in the micro-tube. The upper layer contained milk fat, the
middle layer consisted of a transparent liquid, and the
lower layer remaining part was of the milk sediments. The
transparent layer (the middle layer) was removed using a
sampler, leaving the fat milk and sediments in the tubes.
Further, 200 µL of the TE solution (Tris-EDTA buffer) was
added to the tubes and the components were mixed
thoroughly. DNA extraction was done by using the phenol-
chloroform extraction technique, while the bacterial
genomewasused fortracing purposes (Kamel ., 2014).

The Bioneer PCR Premix (Korea) was used for the PCR
assay. For the study, a 223 base pair segment of a protected
zone of a gene encoding an immunologic membrane
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Methodology:

protein (BCSP31) having a molecular weight of 31
kilodaltons of Brucella abortus (belongs to the Brucella
genus and is found in all Brucella biovars) was proliferated
using a 21-nucleotideprimerpair including B4 (5´ TGG CTC
GGT TGC CAA TAT CAA 3') and B5 (5´CGC GCT TGC CTT
TCA GGT CTG 3'). The PCR assay involved an initial
denaturation at 94 for 5 minutes and a subsequent
denaturationprocessat 94 for60 seconds.

The binding took place at 60 for 60 seconds, the
extension was completed at 72 for 60 seconds (40 cycles),
and the f inal extension took place at 72 for 3 minutes.
Agarose gel electrophoresis was also conducted to detect
the proliferated segments (Patel et al., 2018). Following the
electrophoresis, the gel was transferred to a trans-
illuminator and the bands emerged on the gel under
ultraviolet radiation. The PCR product was f inally
estimated and detected by comparing the position of the
proliferated segmentwith the markerband sizes.

Data analysis was carried out in SPSS 16 on two
descriptive statistics levels using the percentage and
frequencyvaluesat the 0.05 signif icance level.

Based on the PCR test f indings, the overall contamination
of the milk from the livestock vaccinated with
species in Jahrom dairy farms was 19%. The contamination
of the livestock vaccinated with Rev1 (sheep) and IRIBA
(cow) was 18% and 20%, respectively (Table-1).

Since the main cause of transmission of brucellosis in
the humans is the consumption of unpasteurized milk and
dairy products and for which the livestock vaccination is
one of the major preventive measures. The contamination
of the milk from the livestock in Jahrom County, which had
been vaccinated against Brucella, was studied through PCR
assays. The presence of Brucellawas conf irmed in 19% of all
cow and sheep milk samples. Khalili (2016) reported a
Brucella prevalence of 8.3% in the milk samples in Kerman
City. Through a PCR assay conducted in Kurdistan, Shafeyi
et al. reported a Brucella prevalence of 33.33% and 44% in
the cow and sheep milk samples, respectively (Shafei .,
2012). In provinces such as Chaharmahal and Bakhtiari,
Lorestan, and Bushehr, the prevalence of brucellosis in the
cow population was 2.57, 1.47, and 1.25%, respectively
(Shahbazi ., 2016). The PCR-reported prevalence of

species in the milk samples in Sudan was 22.4%
(Abdalla & Hamid, 2012). In Turkey, in 2% of the whole
samples the result of the PCR assay of was
positive (Kaynak-Onurdag , 2016).
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Positive 78 (18%) 101 (20%)
Negative 357 (82%) 405 (80%)
Total 435 (100%) 506 (100%)

Resultsand Discussion:

Table-1: The frequency of the Brucella contamination of the
milk from the vaccinated livestock in Jahrom County

PCR results Frequency (%) insheep Frequency (%) incows
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The studies by Kaynak-Onurdag (2016) in
Hamedan Province, Bokaie (2008) in Birjand, and
Roth . (2003) in Mongolia, Jelastopulu ., (2008) in
Greece, al-Khalaf (1992) in Kuwait, and Al-Majali .
(2007) in South Jordan also revealed that a decrease in the
post-vaccination infection of livestock lowered the human
infections. The resultof thisstudy indicated the presenceof
the species in the milk samples of even the
vaccinated cows, suggesting the more possibilities for
transmission of these bacteria to other livestock. Hence,
the consumption of unpasteurized milk and dairy products
increases theriskof Brucellosis (Khalili ., 2016).

In Iran, the livestock vaccinated with the available
Brucellosis vaccines are not fully protected from this
disease, as in thepresentresearch therateof infectionof the
vaccinated livestock was 19%. Moreover, since Brucellosis is
a crucial disease with respect to economics and public
health and also the WHO statistics suggest that Iran is
located in a region with high frequency of Brucellosis, the
proper immunization of the livestock is solely possible if at
least 80% of the livestock in Iran gets vaccinated by using
high-quality vaccines (Esmaeili ., 2012). Moreover, it is
recommended to value more effective vaccines such as the
multiple DNA vaccines given the severe manifestations of
Brucellosisand theseriousthreat itposes to human health.
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