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Abstract Iranian white cheese is one of the most
important kinds of cheese produced in large scale with
high consumption in the country. This dairy product
transmits bacterial pathogens like Salmonella spp.
Antibiotic resistant Salmonella are widespread in the
world. This study was performed to evaluate the fre-
quency of antimicrobial-resistant Salmonella enteritidis
and related genes isolated from traditional and industrial
Iranian white cheeses. A total of 200 traditional and
industrial Iranian white cheeses were collected within
Chaharmahal Va Bakhtiari province (southwest Iran).
After culturing on specific media using standard bacterial
tests the Salmonella sp. was isolated. For specific detec-
tion of S. enteritidis from other Salmonella strains sefA
gene was studied. Finally, the antibiotic susceptibility
patterns were investigated. Results showed that 17 % of
cheese samples were contaminated by Salmonella and
5.5 % of specimens by S. enteritidis. The frequencies of
resistance genes including tetA, tetB, tetC, cat3, and floR
in isolated S. enteritidis were 36.4, 54.5, 81.8, 54.5, and
36.4 %, respectively. All isolated S. enteritidis were sus-
ceptible to ciprofloxacin, cefotaxime, and ceftazidime
(100 %). In addition, most of them were resistance to
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chloramphenicol (64 %) and susceptible to gentamicin
(98 %). The Salmonella contamination was more frequent
in traditional Iranian white cheeses (11.5 %) as compared
to industrial (5.5 %) samples (p < 0.05). As compared to
industrial samples, high level of resistant genes in Sal-
monella enteritidis isolated from traditional Iranian white
cheeses were observed (p < 0.05). Therefore, traditional
Iranian white cheeses are important source of Salmonella
contamination in the country hence examination of dairy
products for the presence of this pathogen is important.

Keywords Salmonella enteritidis - ITranian white cheese -
Antibiotic susceptibility pattern

Introduction

Cheese is a food product derived from clabber milk (sour)
that is produced in a wide range of flavors, textures, and
forms. This fermented product is usually made from cow’s
milk and sometimes from that of goat, sheep or buffalo [1].
At present, different kinds of cheeses especially Iranian
white cheese are being produced in Iran. This product is a
salt-water cheese with salty taste and low level of acidity.
These cheeses are traditionally made by ranchers or in
factories using dairy milk of cattle, sheep or goats [2].
Raw milk and its products (like cheeses and yogurts)
may be contaminated during food processing by patho-
genic bacteria including Listeria, Brucella, and Salmonella
spp. Salmonella, a gram-negative facultative rod-shaped
bacterium, is a member of family Enterobacteriaceae that
can cause food poisoning, typhoid fever and inflammation
of the brain [3, 4]. The symptoms of Salmonella contam-
ination (Salmonellosis) are typically diarrhea, fever, vom-
iting, and abdominal cramps 12-72 h after infection [5].
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The genus Salmonella is a facultative intracellular patho-
gen consisting of two species including Salmonella enter-
ica and Salmonella bongori that cause disease in humans.
S. enterica serotype enteritidis (S. enteritidis) is facultative
anaerobe with food-borne outbreaks and can be transmitted
easily from animals to human beings [6]. While, poultry
and egg products are important source of this bacterium,
the consumption of contaminated dairy products like milk
and cheese can also transmit S. enteritidis to human beings
[7-9]. This bacterium is one of the important agents of
gastroenteritis (food poisoning) caused by non-typhoid
Salmonella and it depends on the dose of bacteria [8, 10].
Diarrhea caused by S. enteritidis is often mucopurulent
(containing mucus or pus) and bloody. The illness period is
between 4 and 7 days, and most people recover without
treatment [11, 12].

The frequency of Salmonella contamination in dairy
products is variable. In Japan, Greece, Turkey, and Iran
(Isfahan city) 11.4, 5.1, 2.4, and 1.66 % of samples have
been reported to be contaminated, respectively [13-15].
Therefore, preparing the safe dairy products decrease the
food-borne pathogens and is important for public health.

In recent decades, antimicrobial-resistant strains of
Salmonella have increased and it is one of the significant
human hazards [16, 17]. Resistance to antibiotics such as
chloramphenicol, florfenicol, and tetracycline are encoded
by cat3, floR, tetA, tetB, or tetC genes [18].

Material and Methods
Sampling

The present study was conducted from April, 2014 up to
September, 2014 in Shahrekord city (Chaharmahal Va
Bakhtiari province, southwest Iran). A total of 200 cheese
samples including 100 industrial and 100 traditional were
randomly collected and used for detection of Sallmonella
by biochemical and molecular techniques [19]. Sample size
for frequency survey was determined using Cochran$ for-
mula at 5 % level of significance.

(Zy)2)” x P(1 = P)

d2
N is the sample size, 72 is the abscissa of the normal curve
that cuts off an area o at the tails, d is the acceptable

sampling error, P is the estimated proportion of an attribute
that is present in the population

N =

Isolation and Culture of Salmonella

The cheese samples were transferred to concentrated pep-
tone water and were incubated at 37 °C for 24 h. Then,
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samples were transferred to Rappaport—Vassiliadis (RV)
and incubated again at 43 °C for 24 h. The isolated bac-
teria were cultured on Salmonella—Shigella (SS) agar.
Black and gray colonies were selected as suspected Sal-
monella. Complementary assays and differential microbial
tests including urease, IMViC [Methyl Red (MR), and
Voges—Proskauer (VP) broth], as well as culturing in triple
sugar iron agar (TSI) according to Bergey’s manual were
used to detect Salmonella strain [20]. Then, the lysine
decarboxylation was performed on isolated bacteria by
culturing in lysine decarboxylase broth to identify the
Salmonella family. Sulfide indole motility (SIM) medium
was used for direct detection of Salmonella spp. by sulfide
production, indole formation, and motility. This test is
positive for Salmonella family except Salmonella

paratyphi.
Genomic DNA Extraction

Bacterial genomic DNA was extracted using QIAamp mini
kit (Qiagen, GmbH, Germany) according to the manufac-
turer’s description. The concentration of extracted DNA
was measured by NanoDrop ND-1000 (PeqLab) spec-
trophotometer according to the method described by
Sambrook and Russell [21].

Gene Amplification

The polymerase chain reaction (PCR) using designed
specific oligonucleotide primers for 16S rRNA gene was
performed for direct detection of Salmonella family in the
samples. The amplified 16S rRNA fragments were
sequenced in an ABI 3730x] automated sequencer (Applied
Biosystems) by Macrogen Inc. (Seoul, Korea) using Sanger
sequencing method for the final confirmation of isolated
Salmonella. In the present study, sefA gene was targeted for
specific detection of S. enteritidis from other Salmonella
strains [22, 23]. The primer sequences for sefA gene were
obtained from Pan et al. study for gene amplification [22].
The specific oligonucleotide primers for gene amplification
of antimicrobial resistance genes including tetA, tetB, tetC,
cat3, and floR in isolated S. enteritidis were obtained from
Ma et al. and Chuanchuen et al. studies [24, 25]. The
sequences of primers were analyzed by basic local align-
ment search tool (BLAST) in GenBank data (Table 1).
PCR reaction was carried out in a final reaction of 25 pL.
in 0.5 mL micro-tubes containing 2 mM MgCl,, 200 uM
dNTPs mix, 2.5 pL of 10X PCR buffer (20 mM Tris—HCI
pH 8.4, 50 mM KCl), 1 unit of Tag DNA polymerase (all
Fermentas, Germany), 1 pg of template DNA, and 1 uM of
each primer. A 2 pL of sterile ultrapure deionized water
instead of template DNA and extracted DNA from S.
enteritidis ATCC 13076 obtained from Pasteur Institute
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Table 1 The sequence of primers used for gene amplification

Gene Primers name Primer sequence Accession number Products length (bp)

sefA sefA-F 5'-TGCTATTTTGCCCTGTACACTGC-3’ CP008927 214
sefA-R 5'-TTCGGGGGAGACTATACCTACAG-3'

16S rRNA 16S rRNA-F 5'-AACCGACTCACTCTGGCAG-3’ CP009084 214
16S rRNA-R 5'-TAACGCGATAGCGCTTC-3’

tetA tetA-F 5'-GCTGTCGGATCGTTTCGG-3' AB723628 658
tetA-R 5'-CATTCCGAGCATGAGTGCC-3'

tetB tetB-F 5'-CTGTCGCGGCATCGGTCAT-3' HQ840942 615
tetB-R 5'-CAGGTAAAGCGATCCCACC-3'

tetC tetC-F 5'-CTTGAGAGCCTTCAACCCAG-3' J01749, IN990823 418
tetC-R 5'-ATGGTCGTCATCTACCTGCC-3’

cat3 cat3-F 5'-AACGGCATGATGAACCTGAA-3’ AJ401047 547
cat3-R 5'-ATCCCAATGGCATCGTAAAG-3’

floR floR-F 5'-ATGACCACCACACGCCCCG-3’ AF261825 1213
floR-R 5'-AGACGACTGGCGACTTCTCG-3'

(Tehran, Iran) were used as negative and positive controls,
respectively. The mixtures were placed onto thermocycler
(Eppendorf AG 22331, Hamburg, Germany). The PCR
temperature condition was an initial denaturation step at
94 °C for 5 min; followed by 32 cycles, each of a denat-
uration step at 94 °C for 1 min, a primer-annealing step at
58 °C (168 rRNA and sefA), 59 °C (tetC), 60 °C (cat3),
61 °C (tetA and tetB), and 63 °C (floR) for 1 min, elon-
gation at 72 °C for 1 min, and a final elongation at 72 °C
for 5 min. The PCR products were analyzed in 2 % agarose
gel electrophoresis. The electrode buffer was TBE (10.8 g
of Tris-base 89 mM, 5.5 g of boric acid 2 mM, EDTA (pH
8.0) 4 mL of 0.5 M EDTA (pH 8.0), combined all com-
ponents in sufficient H,O and were stirred to dissolve). A
100 bp DNA ladder plus (Fermentas, Germany) was used
as a molecular weight marker to determine the length of the
amplified fragments. The PCR products (10 pL) were
loaded on ethidium bromide-agarose gel and run at 110 V
for 1 h. After electrophoresis, images were obtained using
UVlIdoc gel documentation system (Uvitec, UK).

Antibiogram Test

After detection of positive S. enteritidis samples from other
Salmonella strains (using sefA gene amplification) the
colonies were cultured on Nutrient Agar (Merck, Darm-
stadt, Germany) at 37 °C for 24 h. Then, the colonies were
sub-cultured into Nutrient Broth (Merck, Germany) and
incubated at 37 °C in shaking incubator for 12-16 h. The
bacterial turbidity was compared to McFarland 0.5 turbidity
standards. After standardization, 100 pL. of bacterial sus-
pensions were cultured on Mueller—Hinton agar medium
(Merck, Darmstadt, Germany). Disk diffusion test (also
known as the Kirby-Bauer method) using standard

antibiotic discs were performed according to Clinical and
Laboratory Standards Institute (CLSI) protocols published
in January 2013 [26] for determination of antibiotic sus-
ceptibility patterns of S. enteritidis isolated from cheeses
and the cultures were incubated at 37 °C for 24 h. The
bacterial specimens were categorized in susceptible, resis-
tant, or intermediate after determination of inhibitor zone
around disks in standard minimal inhibitory concentrations
(MICs) at 6.25 pg/mL. The antibiotic disks were used for
determination of antibiotic susceptibility patterns of S.
enteritidis 1solated from chesses were Nalidixic acid,
Ciprofloxacin, Tetracycline, Streptomycin, Gentamicin,
Chloramphenicol, Ampicillin, Ceftazidime, and
Cefotaxime.

Statistical Analysis

Data were transferred to a Microsoft Excel spreadsheet
(Microsoft Corp., Redmond, WA, USA) for analysis. All
data were collected in Statistics programs for the Social
Sciences software, version 20 (SPSS, Inc., Chicago, IL,
USA) and Chi square test was used for comparison of
antimicrobial resistance genes in S. enteritidis isolated from
traditional and industrial Iranian white cheeses. The p value
less than 0.05 were considered statistically significant.

Results and Discussion
Bacterial Tests
The cultures of isolated bacteria on Salmonella—Shigella

(SS) showed black and gray colonies as suspected Sal-
monella. The presence and growth of isolated Salmonella
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after culturing in TSI media were confirmed by glucose
fermentation, producing hydrogen sulfide, and changing
the color of media. The urease negative bacteria without
changing the culture color to pink (negative) and culture in
MR-VP were determined as samples contaminated by
Salmonella. The indole-negative bacteria producing H,S
with positive motility in SIM media were confirmed as
Salmonella spp. Finally, the lysine decarboxylase test was
used for screening of Salmonella strain. This test which
makes the purple color by lysine decarboxylation was
positive for Salmonella.

Molecular Identification
For direct identification of S. enteritidis in cheese samples,

16S rRNA gene was amplified revealing fragments with the
length of 214 bp after electrophoresis (Fig. 1).

Fig. 1 The agarose gel electrophoresis of representative PCR prod-
ucts for amplification of 165 rRNA gene of isolated Salmonella (lane
M is a 100 bp DNA ladder (Fermentas, Germany), lanes 1 and 2 are
amplified fragments, lane 3 is positive control (S. enteritidis ATCC
13076), and lane 4 is negative control (without DNA)

Fig. 2 A diagram of the DNA

The amplified 16S rRNA gene was sequenced as shown
in Fig. 2 and the identity of Salmonella sp. isolated from
cheese sample was confirmed.

For differentiation of S. enteritidis from other Sal-
monella strains, sefA gene was used and after amplification
the amplified fragments were separated on agarose gel
electrophoresis (Fig. 3).

The Rate of Salmonella Contamination in Cheese
Samples

The positively isolated Salmonella by bacterial tests were
subjected to /6S rRNA and sefA gene amplification. In a
total of 200 collected traditional and industrial Iranian
white cheeses, 34 (17 %) specimens were contaminated by
Salmonella and 11 (5.5 %) samples were confirmated by S.
enteritidis as observed by molecular investigation
(Table 2). The rate of S. enteritidis contamination in Ira-
nian traditional white cheese (4.5 %) was significantly
(» < 0.05) higher than its rate in the industrial cheese
samples (1 %).

Antibiotic Susceptibility Patterns

The disk diffusion test was used for investigating the
antibiotic susceptibility patterns of isolated S. enteritidis
cultured on Mueller—Hinton agar and standard MIC. The
antibiotic disks were selected by their effect on Salmonella.
The antibiotic susceptibility patterns of S. enteritidis iso-
lated from traditional and industrial Iranian white cheeses
are shown in Table 3.

According to the disk diffusion test, 100 % of isolated S.
enteritidis were resistant to nalidixic acid, tetracycline, and
streptomycin antibiotics, 100 % of them were susceptible
to ciprofloxacin, cefotaxime, and ceftazidime. Further-
more, most isolated S. enteritidis were susceptible to

sequencing of amplified /65
rRNA gene for confirmation of
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Fig. 3 Analysis of the amplified fragments (214 bp) of sefA gene on
agarose gel electrophoresis for direct identification of S. enteritidis
from other Salmonella strains (lane M is a 100 bp DNA ladder
(Fermentas, Germany), lane 1 is negative control (without DNA),
lanes 2, 3 and 5 are amplified fragments of sefA gene, and lane 4 is
negative sample

Table 2 The frequency of Salmonella contamination and S. enteri-
tidis samples in collected traditional and industrial Iranian white
cheeses
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Fig. 4 The agarose gel electrophoresis for detection of resistant
genes in S. enteritidis isolated from traditional and industrial Iranian
white cheeses (lane M is a 100 bp DNA marker (Fermentas,
Germany), lanes 1-5 are amplified fragments for tetA, tetB, tetC,
cat3, and floR genes, respectively, and lane 6 is negative control)

Table 4 The frequency of resistance genes (tefA, tetB, tetC, cat3, and
floR) in S. enteritidis isolated from industrial and traditional Iranian
white cheeses

Specimens tetA tetB tetC cat3 floR
No. (%) No. (%) No. (%) No. (%) No. (%)

Traditional cheeses 3 (27.3) 5 (45.4) 8 (72.7) 5 454) 3 (27.3)

Cheese sample Salmonella S. enteritidis .
contamination positive Industrial cheeses 1(9.1) 1(9.1) 1@0.1) 10O.1) 1O9.1)
No. (%) No. (%) Total 4(364) 6(54.5) 9 (81.8) 6(54.5) 4 (36.4)
Traditional cheese 23 (11.5) 9 (4.5)
Industrial cheese 11 (5.5) 2 (1) he 1 hsi ¢ 15. 41 4 121 R A
Total 34 (17) 1155 the length size of 658, 615, 418, 547, and 3 bp for tetA,

Table 3 The antibiotic susceptibility patterns of S. enteritidis (11
samples) isolated from Iranian white cheeses

Antibiotics Resistant Intermediate Susceptible
No. (%) No. (%) No. (%)

Nalidixic acid 11 (100) 0 (0) 0 (0)
Ciprofloxacin 0 (0) 0 (0) 11 (100)
Tetracycline 11 (100) 0 (0) 0 (0)
Streptomycin 11 (100) 0 (0) 0 (0)
Ampicillin 8 (72.7) 0 (0) 3(27.3)
Gentamicin 1(9.1) 0 (0) 10 (90.9)
Chloramphenicol 7 (63.6) 109.1) 3 (27.3)
Cefotaxime 0 (0) 0 (0) 11 (100)
Ceftazidime 0 (0) 0 (0) 11 (100)

gentamicin and some of them were resistant to chloram-
phenicol (Table 3).

Detection of antibiotic resistance genes in isolated S.
enteritidis using PCR technique revealed fragments with

tetB, tetC, cat3, and floR genes, respectively (Fig. 4).

According to Table 4 the analysis of PCR products
showed that the frequency of resistance genes in S. enter-
itidis isolated from traditional Iranian white cheeses was
higher (p < 0.05) as compared to industrial cheeses.

Comparison of antibiotic susceptibility patterns of S.
enteritidis isolated from cheese samples by disk diffusion
test showed that 63.6 and 11 % were resistant to chlo-
ramphenicol and tetracycline. Moreover, PCR analysis
revealed that 36.4, 54.5, 81.8, and 54.5 % of bacteria
respectively contained resistant genes fefA, tetB, tetC, and
cat3. These findings indicate that the disk diffusion test is
not as sensitive and accurate as molecular techniques for
detection of antibiotic resistant bacteria.

In recent decades, the food safety and quality of milk
and other dairy products are becoming more and more
important in public health. Dairy products especially
cheese can transmit the pathogenic bacteria like Salmonella
to human beings. Antimicrobial-resistant genes have been
reported in S. enterica serovar enteritidis [25, 27]. In the
present work, the bacterial tests including culture of
specimens on specific media (SS agar and SIM), urease and
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MR-VP assays were used for detection of Salmonella
isolated from industrial and traditional Iranian white
cheeses. The motile and indole-negative bacteria by pro-
ducing H,S in SIM media with the ability of lysine
decarboxylation were selected as Salmonella family. The
16S rRNA gene amplification and sequencing was used for
confirmation of isolated Salmonella from samples. In this
work, sefA gene was used as specific candidate for differ-
entiation of S. enteritidis from other Salmonella strains. As
shown by molecular assays, in a total of 200 collected
Iranian white cheeses, 17 % were contaminated by Sal-
monella among which 5.5 % were positive for S. enteri-
tidis. In traditional and industrial cheeses, 4.5 and 1 %
were contaminated with Salmonella respectively. After
disk diffusion test all S. enteritidis isolated from cheese
samples were resistant to nalidixic acid, tetracycline, and
streptomycin antibiotics, while all of them were susceptible
to ciprofloxacin, cefotaxime, and ceftazidime. In addition,
high level of resistance to chloramphenicol (63.6 %) and
susceptibility to gentamicin (90.9 %) in isolated S. enteri-
tidis were observed. The frequency of resistance genes
including tetA, tetB, tetC, cat3, and floR in S. enteritidis
isolated from traditional Iranian white cheeses was signif-
icantly higher as compared to industrial samples
(p < 0.05). Also, the findings showed the presence of at
least one resistance gene in S. enteritidis isolated from
industrial Iranian white cheeses.

There are many studies performed to evaluate the
antibacterial susceptibility patterns of Salmonella strains
isolated from food products. In a study performed by White
et al. the multidrug-resistant strains of Salmonella,
including ceftriaxone-resistant isolates, are more frequent
in retail ground meats in the greater Washington, D.C., area
[28]. In the present study, the high level of antibiotic
resistant S. enteritidis were observed in collected tradi-
tional Iranian white cheeses from Shahrekord city (Iran).
The study on 250 Tulum cheese samples by Colak and co-
workers in Istanbul (Turkey) showed 6 (2.4 %) samples
contaminated with Salmonella spp. [13]. In 50 collected
Turkish Van otlu (Herb) cheeses Salmonella spp. contam-
ination was observed in 3 (6 %) specimens [29]. Their
culture methods were similar to the present work with a
minor exception where the authors used Salmonella spe-
cialized cultures. Moreover, in the present study 5.5 % of
traditional and industrial Iranian white cheeses were con-
taminated whereas 6 % of Turkish Van otlu cheeses were
positive for Salmonella spp. They reported that the
antimicrobial resistance genes including bla (TEM), cmlA,
tetA, dfrAl2, sul3, and aadAl were detected in the majority
strains of Salmonella enteric resistant to ampicillin (87 %),
chloramphenicol (63 %), tetracycline (60 %), trimethoprim
(42 %), sulphonamides (42 %), and streptomycin/specti-
nomycin (61 %), respectively [25]. In their study a low
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Salmonella contamination rate was observed as compared
to the present work.

As in present work, most of the isolated S. enteritidis
were resistant to tetracycline. In a study by Hleba and
colleagues in Slovakia a total of 67 samples including milk,
cheese and other dairy products were examined for the
presence of Salmonella contamination and 4 (5.97 %)
samples were found positive for Salmonella spp., S.
enterica ser. typhimurium and enteritidis. In Japan and
Greece, 11.4 and 5.1 % of cheese samples contained S.
enteritidis, respectively [14, 15]. In the present study, the
frequency of contaminated Iranian white cheeses by this
bacterium was similar to the frequency of this bacterium in
the above-mentioned countries. The ampicillin, strepto-
mycin and tetracycline- resistance strains observed in
57.14, 14.28 and 9.52 % of isolated bacteria from milk
samples, respectively. In isolated bacteria from cheese
samples 84.0 and 24 % were resistant to ampicillin and
tetracycline, respectively and among all samples, resistance
to ampicillin (69.26 %), tetracycline (30.22 %), strepto-
mycin (9.52 %), and chloramphenicol (3.17 %) was clearly
observed whilst resistance to other antibiotics was not
detected [30]. In another study conducted by Mazurek and
colleagues on multidrug resistant Esherichia coli (E. coli)
resistance to streptomycin (88.3 %), cotrimoxazole
(78.8 %), tetracycline (57.3 %), ampicillin (49.3 %), and
doxycycline (44.9 %) was observed. The frequency of
resistant genes among isolates from cattle include bla
(SHV) (3.4 %), tetA (1.29 %), bla (TEM) (0.43 %), and
tetC (0.43 %) [31]. Their study confirmed the high level of
antibiotic resistance rates observed in family Entrobacte-
riacea like E. coli and Salmonella spp. In another study on
49 tetracycline-resistant Salmonella isolates obtained from
clinical and food samples 32, 13, 2 and one specimens were
positive for tetA, tetB, tetC and for both fetA and retB
genes, respectively [32]. The study of Shaigan Nia in Iran
(Isfahan province) on 360 milk and dairy products showed
that 1.66 % of samples were Salmonella positive and raw
sheep milk had the highest prevalence of Salmonella spp.
contamination (7.5 %). Based on the results proportions of
0.27 % and 0.83 % of samples were contaminated by S.
enteritidis and S. typhimurium, respectively [9]. In a recent
study in Egypt, the florphenicol resistance gene (floR) was
identified in 18.8 % of isolates, the B-lactamase-encoding
genes were identified in 75.4 % and plasmid-mediated
quinolone resistance genes detected in 27.5 % of isolates
from meat and dairy products [33]. This is not contrary to
the results of the present work where 30 % of S. enteritidis
isolated from industrial and traditional Iranian white
cheeses contained this gene. In another study in Wisconsin
(USA) 51 % of Salmonella enterica serovars isolated from
dairy cattle were resistant to at least one antimicrobial
agent, and 29 % were resistant to 8-10 drugs. Also,
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resistance phenotypes to streptomycin (44 %), tetracycline
(42 %), sulfisoxazole (40 %), chloramphenicol (35 %),
ampicillin (33 %), and cefoxitin (33 %) were reported [34].
These findings are in concordance to the high level of
resistant genes and resistance to chloramphenicol that was
observed in the present work.

Conclusions

In Iran, white cheeses have high popularity and are pro-
duced in large scale. The findings of the present work
showed higher level of S. enteritidis contamination in tra-
ditional Iranian white cheeses as compared to industrial
cheese products. In addition, the frequency of resistance
genes in S. enteritidis isolated from traditional white
cheeses as compared to industrial cheeses was higher
(p < 0.05). Therefore, this pathogen can easily be trans-
ferred to human beings by consumption of contaminated
dairy products especially cheese and it can be a serious
threat to the public health. Therefore, more researches on
transmission of pathogenic bacteria from cheese products
could be helpful in future.
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