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Abstract

Background: It is well known that Listeria monocytogenes is a substantial foodborne pathogen that can boost
in cooling temperature and causes serious human infections.

Materials and methods: The study investigated 60 chilled pork byproducts purchased from Egyptian markets
and PCR assayed for the presence of certain virulence genes answerable for the pathogenicity, besides the anti-
listerial activity inquiry of probiotic bacteria.

Results: eleven Listeria monocytogenes isolates (18.3%) were obtained and the survey exposed that 6 isolates
harbored hly gene, 7 carried inlA gene, and 7 loaded prfA gene in incidence of 54.5, 63.6, and 63.6%
respectively in which the three genes were identified in three isolates (27.3%). The isolates were sensitive to
Lactobacillus acidophilus more than Lactobacillus plantarum even diluted t0107.

Conclusion: The study revealed there were a considerable isolation percent of Listeria monocytogenes with
their virulence genes in Egyptian pork byproducts. Probiotic bacteria can combat the microbe as modern and
safe protection.
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I.  Introduction

Listeria monocytogenes (L. monocytogenes) represents a Gram-positive, facultative intracellular, rod-
shaped bacteria, exist in a different environments, including soil, water, and foods. L. monocytogenes has
become perceived as a substantial opportunistic human foodborne pathogen, being tolerant to acidic pH, low
temperature and high salt conditions [1]. However, in good healthy people, human listeriosis often shows non
specific flu-like signs and gastroenteritis, sometimes, the disease can evolve into septicaemia, meningitis,
encephalitis, stillbirth, abortion and, may lead to death in immuno-compromised people, pregnant women and
inappropriate antibiotic treatment [2]. Certainly, invasive listeriosis is a public health concern due mainly to its
high fatality rate; 20-30%, which far overrides other common foodborne pathogens [3].

The pathogenicity and capability of L. Monocytogenes to induce these disease criteria is depending on
its virulence proteins encoded by what is called a virulence gene cluster. L. monocytogenes adheres to and is
internalized by host cells with the assistance of a family of surface proteins called internalins; InlA and InIB.
InlA (an 88 kDa protein encoded by inlA) mediate L. monocytogenes entry into epithelial cells, while, InIB (a 65
kDa protein encoded by inIB) facilitate L. monocytogenes entry into a much wider scope of host-cell types.
Gaining entry into host cells enables L. monocytogenes to bypass host immune oversight roles [4].

Following its host cell's entrance, L. monocytogenes is originally existed in single-membrane vacuoles,
the virulence associated molecule which responsible for digest those primary vacuoles, subsequent escape and
extensively multiplication; is called listeriolysin O (LLO) (a 58 kDa protein encoded by hlyA) which is a pore-
forming toxin that is considered an essential for L. monocytogenes virulence [5]. Moreover, prfA gene encodes
PrfA (a 27 kDa protein) which activates the transcription of many L. monocytogenes virulence-associated genes
and considered a pleiotropic virulence regulator [6]. A major concept of public health and regulatory authorities
is to control pathogenic microorganisms in food and improve safety, this could be achieved through accurate
and rapid determination of the pathogenic potential L. monocytogenes isolates to limit its spread and reduce the
food intoxication probability. The implementation of molecular techniques has eased the identification and
characterization of main virulence-associated genes and proteins in L. monocytogenes [7]. The aims of this work
were to assess the prevalence of L. monocytogenes in chilled pork and pork byproducts in Cairo porcine
markets, Egypt, and evaluate the isolates public health through checking some virulence determinants, in
addition to alternative combating trials of the organism using probiotic bacteria.
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1. Materials And Method

A total number of 60 chilled pork and pork by-products samples, purchased from Cairo porcine retail
markets. Samples were double-bagged at ice box,transferred to the laboratory, chopped into small pieces, and 5
g from each sample was transferred to 45 ml of 1% buffered peptone-water and incubated for 24 h at 30°C.
Listeria species were isolated in accordance to 1ISO 11290-1, 2004. A portion of 0.1 ml of primary enrichments
was transferred to 10 ml of buffered Listeria enrichment broth with Listeria selective enrichment supplement
(with cicloeximide) (Oxoid) and incubated at 30 °C for 24 h. Secondary enrichments were streaked to Palcam
agar with Palcam selective supplement (Oxoid) and incubated for 24 h at 37 °C. The suspected typical grayish-
green glistening pin point colonies of surrounded by a diffuse black zone of aesculin hydrolysis were
presumptively identified as Listeria spp. Gram-positive colonies were tested for haemolysis on blood agar
(Columbia blood agar Oxoid), catalase (Bactident catalase Merk) and species identification was made with API
Listeria kit (BioMerieux).

2.1. Anti listerial bioperservation:

Lactobacillus acidophilus (ATCC 4356) and Lactobacillus plantarum (ATCC 8014) were obtained
from the reference laboratory of the Cairo Microbiological Resources Center (Cairo MIRCEN), Faculty of
Agriculture, Ain-Shams University and reactivated and propagated using suitable cultures and the level of
inoculum chosen to give an initial load of approximately 10° cfu / ml in inoculated samples [8].

2.2. Antimicrobial assay:

The inhibitory activity of two different Lactobacillus strains was screened against L. monocytogenes at
refrigeration temperatures in laboratory media using conventional agar spot test in triplicate as described [9].
The anti listerial activity was determined by measuring the clear or translucent zone around the colonies,
considering a diameter of 0.5 mm or greater inhibitory toward the pathogen. The total number of L.
monocytogenes present was determined by using the pour plate method [10].

2.3. DNA extraction:

DNA extraction from the samples was performed using the QIAamp DNA Mini kit (Qiagen, Germany,
GmbH) with modifications from the manufacturer’s recommendations. Briefly, 200 pl of the sample suspension
was incubated with 20 pl of proteinase K and 200 pl of lysis buffer at 56°C for 10 min. After incubation, 200 pl
of 100% ethanol was added to the lysate. The sample was then washed and centrifuged following the
manufacturer’s recommendations. Nucleic acid was eluted with 100 pl of elution buffer provided in the kit.

2.4. Oligonucleotide Primer: Primers used were supplied from Metabion (Germany) are listed in table (1).
2.5. PCR amplification:

For either hlyA or prfA uniplex PCR, primers were utilized in a 25 pl reaction containing 12.5 pl of
EmeraldAmp Max PCR Master Mix (Takara, Japan), 1 pl of each primer of 20 pmol concentration, 4.5 pl of
water, and 6 pl of DNA template. For inlA and inIB duplex PCR, primers were utilized in a 50- pl reaction
containing 25 pl of EmeraldAmp Max PCR Master Mix (Takara, Japan), 1 ul of each primer of 20 pmol
concentration, 13 ul of water, and 8 pl of DNA template. The reaction was performed in an Applied biosystem
2720 thermal cycler.

2.6. Analysis of the PCR Products: The products of PCR were separated by electrophoresis on 1.5% agarose
gel (Applichem, Germany, GmbH) in 1x TBE buffer at room temperature using gradients of 5V/cm. For gel
analysis, 20 pl of the products was loaded in each gel slot. Gelpilot 100 bp plus Ladder (Qiagen, Germany,
GmbH) and a Gene ruler 100 bp ladder (Fermentas) were used to determine the fragment sizes. The gel was
photographed by a gel documentation system (Alpha Innotech, Biometra) and the data were analyzed through
computer software.

Table (1): Primers sequences, target genes, amplicon sizes and cycling conditions.

Target | Primers sequences Amplified | Primary Amplification (35 cycles) Final Reference
gene segment denaturat | Secondar Annealing Extension | extension
(bp) ion denaturation
prfA TCT-CCG-AGC-AAC- 1052 94°C 94°C 50°C 72°C 72°C [11]
CTC-GGA-ACC 5 min. 30 sec. 1 min. 1 min. 10 min.
TGG-ATT-GAC-AAA-
ATG-GAA-CA
inlA ACG AGT AAC GGG | 800 94°C 94°C 55°C 72°C 72°C [6]
ACA AAT GC 5 min. 30 sec. 45 sec. 30 sec. 10 min.
CCC GAC AGT GGT
GCT AGATT
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inlB CTGGAAAGTTTGTA 343 94°C 94°C 55°C 72°C 72°C [7]
TTTGGGAAA 5 min. 30 sec. 45 sec. 30 sec. 10 min.
TTTCATAATCGCCAT
CATCACT

hly GCA-TCT-GCA-TTC- 174 94°C 94°C 50°C 72°C 72°C [12]
AAT-AAA-GA 5 min. 30 sec. 30 sec. 30 sec. 7 min.
TGT-CAC-TGC-ATC-

TCC-GTG-GT

Statistical Analysis. The experiments related to quantification of anti listerial activity in laboratory media
consisted of repeated measurements. The results of these experiments were all analyzed based on ANOVA and
were conducted with a significance level of 0.05 (P < 0.05).

I11. Results And Discussion

The results of our study revealed 11 L. monocytogenes identified isolates recovered from the collected
60 chilled pork and pork by-products samples with an incidence of 18.3% .This incidence was very near to
(17.42%) that obtained in the analyzed Korean pork samples [13]., more recent studies also showed close results
(11.5%) [14], (21.5%) [15], on the other hand, L. monocytogenes was determined as 34.1% in pork and pork
by-products mostly found in minced pork [16].

As, L. monocytogenes is a facultative intracellular pathogen, so that the principal issue in understanding
foodborne listeriosis premises on the role played by virulence factors of L. monocytogenes and how these
interact with host susceptibility to result in the observed incidence of disease [17]. The best-characterized L.
monocytogenes virulence factors are listeriolysin O (LLO), encoded by the hly , and the internalins A and B
(InlA and InIB) genes, respectively, which belong to the virulence gene cluster [18].

The present study detected hly gene in 6 out of 11 L. monocytogenes isolates with percentage (54.5%) as shown
in photo (1).

Photo 1: Amplified PCR product of hly gene of 174 bp. Lane L: 1000bp ladder. Lane Neg: negative control.
Lane Pos: positive control.

Listeria monocytogenes expresses the surface protein internalin A (InlA), enabling the invasion of human
intestinal epithelial cells to cause a severe food-borne diseases [19].

The inlA gene was detected in 7 out of 11 L. monocytogenes isolates with percentage (63.6%) as shown in photo
(2), while no isolate exhibited amplification of inIB.

Photo 2: Amplified double PCR products of inlA gene of 800 bp and inIB gene of 343 bp. Lane L: 1000bp
ladder. Lane Neg: negative control. Lane Pos: positive control.
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PrfA, is considered the master virulence gene regulator of L. monocytogenes, which modulates the expression of
some operating virulence factors needed for infection by L. monocytogenes [20]. The present study displayed
prfA gene in 7 out of 11 L. monocytogenes isolates with percentage (63.6%) as shown in photo (3).

1052 bp

'

Photo 3: Amplified PCR product of prfA gene of 1052 bp. Lane L: 1000bp ladder. Lane Neg: negative control.
Lane Pos: positive control.

The high detection of these virulence genes is usually noticed, recognizing 87.2% (68/78) of the
isolates were prfA positive, 97.4% (76/78) of the isolates were hly positive, 92.3% (72/78) of the isolates were
inlA positive, 100% (78/78) of the isolates were inIB positive [21]. In contrast, there was another study, which
used PCR to test 85 L. monocytogenes pork isolates, only one isolate was found to harbor the hyl gene [22].

Overall, only three isolates showed the presence of the three genes (27.3%), three isolates also, showed
the presence of two genes together (27.3%), certainly, the obtained result was greatly lower than previous study
that demonstrated 42% of pork L. monocytogenes isolates carried the full complement of virulence-associated
genes [23], also in another study all thirty L. monocytogenes strains contained virulence genes with expected
product size in PCR assay but showed variable expressions of phenotypic activity [24]. Interestingly, the results
showed that only 5 isolates exhibited the positive hemolysis zone at sheep blood agar, this could be explained
through there was one isolate harbored the hly gene and not harbor the prfA gene so that no expression of this
isolate hly gene.

The anti listerial activity results were achieved even the dilution reached 10 but, varied in between the
two Lactobacilli species as L. acidophilus was more effective than L. plantarum in a considerable manner.
Gram-positive bacteria as L. monocytogenes are suggested to be more sensitive to L. acidophilus than L.
plantarum and that may be attributed its ability to produce not only bacteriocin but also, other antimicrobial
peptides as acidocin, acidophilin, and lactacin [25].

V. Conclusion

The survey of virulence genes among L. monocytogenes isolates obtained from pork byproducts in
Egyptian stores tell us that these isolates can represent their pathogenicity and intiate the human disease
conditions. Consequently the hygienic precautions should be put in mind to reduce the public health threatening,
besides the application of new meat preservatives as adding probiotics which have antilisterial activities.
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