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ABSTRACT

The consumption of milk and unpasteurized dairy products contaminated with Brucella
bacteria is one of the most important ways of brucellosis transmission to humans. The principal
goal of this study was to determine the prevalence of Brucella abortus (B. abortus) and Brucella
melitens (B. melitens) in unpasteurized dairy products consumed in Shiraz province. In this
study conducted in 2016, 238 unpasteurized dairy products including 48 raw milk, 48 yogurt, 46
cheeses, 48 dough and 48 ice cream samples, were purchased from the retail market in Shiraz
province and were examined by a specific PCR assay. This study showed positive 5/04% out of
238 unpasteurized dairy products including 9 out of 48 (18/75%) raw milk samples and 3 out of
48 (6.25%) yogurt samples). Contamination was not detected in samples of dough, cheese and
traditional ice cream. The results also showed that among 12 positive samples, 6 samples were
contaminated with B. abortus (including 4 milk samples and 2 yogurt samples), 2 samples were
contaminated with B. melitensis (including 2 Milk samples) and 4 samples were contaminated
simultaneously with B. abortus and B. melitensis (including 3 milk samples and 1 yogurt
sample). The present study suggests the unpasteurized dairy products as the major sources of
brucellosis in Shiraz province, South of Iran; thus, to prevent brucellosis in human, the
consumption of pasteurized milk and dairy products is highly recommended.
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INTRODUCTION

Brucellosis is considered as one of the important zoonotic infections affecting both humans
and animals [1]. Brucella are gram negative facultative intracellular coccobacilli that lack
capsules, flagella, and endospores [2]. Ten main species have been already described which are
classified as the major pathogenic species, worldwide, responsible for bovine brucellosis and B.
melitensis is acknowledge as the main causative agent of ovine and caprine brucellosis, while
swine brucellosis is caused by B. suis. However, few important consequences including abortion
and retained placenta are caused by these three species of Brucella involved in massive

*Corresponding Author: Department of Food Hygiene and Quality Control, School of Nutrition and Food Sciences,
Shiraz University of Medical Sciences, Shiraz, Iran

Tel: +98 71 37251001 ; Fax: +98 71 37257288

E. mail:eberizi@sums.ac.ir

PISSN 2322-181X eISSN 2345-2005



Abdali et al., / Mol Biol Res Commun 2020;9(3):117-121 DOI: 10.22099/mbrc.2020.37381.1506 M B RC

economic losses in the endemic areas including Iran [3]. B. melitensis is more important than
any other species of Brucella due to its severe pathogenicity in human [4].

In terms of the number of people affected with brucellosis in the human populations of the
countries of the region, the highest incidence is related to the countries such as Saudi Arabia,
Iran, Palestine, Syria, Jordan and Oman [5].Brucellosis a serious public health issue in our
country. B. melitensis was firstly isolated from human blood culture in 1932. The first
vaccination program of cattle population was employed as early as 1949 [6]. This bacterium
enters the body through the mucous membrane and through the bloodstream reaches organs
such as the liver, spleen, bone marrow and kidneys and ultimately causing illness [7]. The onset
of the disease is gradual and involves cough, fever, weakness, pain and sweating.
Gastrointestinal and nervous signs may also be present. It also causes various complications in
humans such as urinary tract obstruction, liver problems such as hepatitis, acute renal failure,
pericarditis, and inflammation of the joints [8]. Today, manufacturing milk and its products are
one of the major trading activities; even in some countries, per capita consumption of milk in
the community has been mentioned as an indicator of progress and development. Due to the
high nutritional standards of milk and other dairy products, they are playing increasingly
important roles in human nutrition. On the other hand, because of high nutritional value, it is a
decent environment for the proper growth and activity of different pathogenic microorganisms
[9]. Therefore, many health problems are threatening the consumers of such food stuffs.
Brucellosis is one of the most dangerous infectious diseases that is transmitted to humans via
the ingestion of contaminated milk and other dairy products. Since the agent of disease is
excreted through the secretions in the milk of infected livestock, the consumption of milk and
unpasteurized dairy products in the Brucella-infected areas is one of the main routes for
transmitting brucellosis to humans [10].

It is necessary to employ the current established diagnostic methods leading to accurate
diagnosis of Brucella and decreasing the possibility of infection with the bacterium in the
laboratory. The highly sensitive PCR assay has successfully employed to detect the acute and
chronic human brucellosis and is more specific than serological testing. In addition, working on
DNA reduces the risk of the laboratory infection caused by cultivation [11, 12].

Considering the important consequences of the infection and limited available information
on its prevalence in southern Iran, the present study was conducted to determine the
contamination rates of B. melitensis and B. abortus in milk and unpasteurized dairy products
consumed in Shiraz province using a PCR assay.

MATERIALS AND METHODS

Sample collection: This cross-sectional descriptive study was conducted from summer
2016 to winter 2016 on the total of 238 unpasteurized dairy products samples, (48 raw milk, 48
yoghurt, 46 cheeses, 48 dough and 48 ice cream samples). The samples were randomly prepared
from the retail market in Shiraz province and transported to the laboratory in the sterilized
containers on ice which were stored at -20°C until further use.

DNA extraction: DNA extraction was performed using DNA extraction kit (Cinna Gene,
Iran). The bacterial preparations were initially transferred into 1.5 pL microfuge tubes and
centrifuged for 10 minutes at 12000 rpm. The supernatant was removed and then 200 pL of
lysis buffer and 40 pL of proteinase K were added. Then, 30 ul of DNase free water was added
to the DNA precipitate and kept at -20°C until further use. The quantity of DNA was recorded
using ANG 100 spectrophotometer (Nano Drop Technologies, USA).

PCR assay detection of Brucella spp using PCR assay: The extracted DNA (n=238) was
used to perform the PCR assay; the PCR reactions was targeting a 325 bp region within the
IS711 gene using a pair of species-specific primers [13]. PCR reaction was completed in a
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LifePro Thermal Cycler- (Bioer Technology, China), by the following cycling conditions:
denaturation at 94°C for 5 min followed by 30 cycles of 93 °C for 45 sec, 69°C for 1 min, and
72°C for 1 min, finalized by a final extension at 72 °C for 5 min.

Detection of B. abortus and B. melitensis species using PCR: The detection of B. abortus
and B. melitensis species was performed using primers presented by Brocker and Halling [14].
The positive control was donated by Department of Pathobiology, School of Veterinary
Medicine, Shiraz University, Iran. The following conditions was then applied; denaturation at
94°C for 5 min and then 32 cycles of 94 °C for 50 sec, 58 °C for 1 min, and 72 °C for 45 sec,
followed by a final extension at 72°C for 5 min. In two phases of PCR; a 25 uL volume of
reaction mixture of was containing 12.5 uL of master mix (Amplicon, Fermentas, Tehran, Iran),
1 uM of each primer, 150 ng of DNA preparation and 8.5 pL of nuclease-free water. Positive
control and negative control (Ultra -pure Water DNase and RNase-free, Cinnagen, Tehran, Iran)
were also incorporated in each assay. In the next step, 8 uL of PCR products were resolved by
electrophoresis on a 1.5% (w/v) agarose gel was run onto a 1.5% of agarose gel stained with
safe mode DNA stain (SinaClon, Tehran, Iran) and visualized by a UV transilluminator.

Statistical analysis: SPSS software (version 21; SPSS Inc., Chicago, IL, USA) was used to
analyzed all the data. Prevalence of sample infection was computed with 95% confidence
interval (CI).

RESULTS

In this study, a total of 238 unpasteurized dairy products were tested for Brucella genus
using a Nested PCR assay. Totally, 12 samples (5.04 %); (including 9 out of 48 raw milk
samples (18.75 %), 3 out of 48 yogurt samples (6.25%) were reported to be positive (Table 1)
which was finally confirmed by observing a 325 bp amplicon in the Nested PCR assay.
Contamination was not detected in samples of dough, cheese and traditional ice cream.

Table 1: Frequency of B. melitensis and B. abortus in non-pasteurized dairy products samples

Product  Total Positive Positive Positive Positive numbers of Total Prevalence
type number number number of numberofB. 1 abotus and B. (95% ClI)

B. abortus melitensis melitensis

simultaneously

Milk 48 9 4 2 3 18.8 (4.8-29.1)
Yogurt 48 3 2 0 1 6.3 (0.0-14.6)
Dough 48 0 0 0 0 0
cheese 46 0 0 0 0 0
Ice 48 0 0 0 0 0
Cream
Total 238 12 6 5 4 5 (2.5-8.0)

At this stage, the PCR assay was conducted using the relevant primers to amplify the B.
abortus and B. melitensis specific genes. The results showed that among 12 positive samples
(including 9 milk samples and 3 yogurt samples) in the previous stage, 6 samples were
contaminated with B. abortus (including 4 milk samples and 2 yogurt samples), 2 samples were
contaminated with B. melitensis (including 2 Milk samples) and 4 samples were contaminated
simultaneously with both B. abortus and B. melitensis (including 3 milk samples and 1 yogurt
sample) (Table 1). This was confirmed by observing a 498bp fragment for B. abortus and a 731
bp fragment for B. melitensis in the PCR assay.
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DISCUSSION

The health of milk and dairy products is very important because of their high nutritional
value in the human nutrition [4]. Brucellosis as a zoonosis is still considered as one of the
important public health concerns in many countries of the world including Iran [6]. Infected
animals and dairy products, such as butter, fresh cheese and ice cream, are playing imperative
roles in the transmission of disease in human [15]. Therefore, the consumption of milk and
unpasteurized dairy products are very important regarding their serious and potential risk for the
transmission of Brucella to humans [16]. According to the published data in the United States
(1971-1978), 10% of the total of 1936 people affected with brucellosis mainly through the
ingestion of unpasteurized milk and other dairy products [17].

The recent study showed that 12 samples (5.04%) out of 238 unpasteurized dairy products
were reported positive for Brucella (including 9 raw milk samples, 3 yogurt samples).
Contamination was not detected in samples of dough, cheese and traditional ice cream. The
results also showed that among 12 positive samples, 6 samples were contaminated with B.
abortus, 2 samples were contaminated with B. melitensis and 4 samples were contaminated
simultaneously with B. abortus and B. melitensis.

Several studies conducted in different regions of the world have focused on the rate of
contamination of raw milk and dairy products with Brucella species. According to the study
carried out by Miyashiro et al, among the 192 cheese samples, all of them were negative for
Brucella spp. in the conventional culture, while 19.27% of the samples were found positive for
in the PCR assay [18]. In Irag, 8% of cheese and 1% of cream samples were respectively
positive for B. abortus and B. melitensis, however, all samples of ice cream were reported to be
negative [19]. According to a study conducted in Turkey in 2013, among 334 cow's milk
samples, 273 samples (81.7%) were contaminated with B. abortus [20].

In addition, 110 milk samples from suspected cattle sheep were collected in different parts
of Kurdistan province. B. abortus was identified in 9 samples (biovar 1, 2 and 4), and B.
melitensis were detected in 2 samples of 20 cattle positive samples, using species-specific PCR
assay, out of the 22 sheep positive samples, 15 samples were confirmed as B. melitensis and 1
sample was identified as B. abortus (biovar 1, 2 and 4). As a result, keeping animals in a close
contact may interact with the host specificity [21].

In a similar study carried out in Isfahan and Chaharmahal and Bakhtiari Provinces, the
contamination rate of the raw cow's milk (1% B. abortus), cheese (2.5% B. abortus, B.
mellitensis), and cream (1% B. abortus) were reported among 200 samples , and no Brucella
contamination was reported in the ice cream [16].

The most important reasons regarding the difference in the prevalence of Brucella species in
dairy products consumed in different parts of the world can be attributed to the diversity of the
geographical area, the type of survey, the sensitivity of the tests, the type and number of
samples taken, the host factors, the vaccination of Brucella in animals and the methods used for
the production of dairy products [22]. Since the presence of Brucella species in milk and
unpasteurized dairy products has been proven in this study and sufficient heating can eliminate
these microorganisms, pasteurization of milk and other dairy products can effectively prevent
this disease in humans.
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