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 Listeria monocytogenes is a Gram-positive facultative intracellular 

pathogen that can cause serious illness and even death. L. 

monocytogenes mainly affects people who are predisposed due to an 

underlying immune system condition, such as cancer or AIDS, as well as 

other susceptible people like the elderly, pregnant women, newborn 

babies, or foetuses. The condition has flu-like symptoms, but it can lead 

to serious complications such meningitis, septicaemia, abrupt abortion, 

or neonatal listeriosis  . L. monocytogens remains of great public health 

concern due to its high mortality rate and lack of accurate detection and 

identification methods used in the laboratories. However, the VITEK® 2 

analyzer system was previously used for biochemical identification of 

many bacterial strains. Also, the ability of PCR-based method to identify 

the high-risk L. monocytogenes is an important strategy that could help 

in diagnostic of such pathogen in the laboratories. Therefore, in this 

study, the VITEK® 2 analyzer system and a PCR-based method for 

rapid and sensitive detection of L. monocytogenes in twenty samples of 

stool collected randomly from diarrhea patients were used. Our results 

detected the presence of L. monocytogenes in twelve stool samples, 

which conformed by VITEK® 2 analyzer system and PCR based-

method. In more details, the results of VITEK® 2 analyzer system 

showed that twelve samples gave 91% matching to L. monocytogenes. In 

addition, the PCR results of the twelve samples gave clear bands with 

320 bp in size (Amplicon length). We concluded that the VITEK® 2 

analyzer systems is very important method for biochemical identification 

of L. monocytogenes, and the PCR technique is very specific and useful 

molecular method in diagnosis of L.  monocytogenes infections. 

 

 

 

   

 

This work is licensed under a Creative Commons Attribution Non-Commercial 4.0 

International License. 

 

 

1. Introduction 

Listeria monocytogenes is a food born pathogen found in a wide range of food products including, 

vegetables, meat, milk, dairy products, and it’s a widely distributed in the environment. People infected 

with L. monocytogenes can develop diarrhea, nausea and vomiting. This microorganism has the ability to 

grow and survive at low pH and in difficult conditions, unlike other living microorganisms, therefore, it has 

become an important public health and food industry concern in recent years [11]. L. monocytogenes is 
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threatening pregnant women, neonates, and immunocompromised people, with fatality rates as high as 20% 

to 30% even when the proper medical treatment is given [8]. L. monocytogenes has a zero tolerance 

criterion in ready-to-eat foods such as dairy and meat product; therefore, detection approaches for L. 

monocytogenes prior to product distribution must be quick and sensitive. However, conventional methods 

for detecting and identifying L. monocytogenes require around 5 to 7 days and are labour-intensive. The 

proper pathogen detection approaches that are both quick and sensitive are required [8]. It has been 

previously reported that VITEK® 2 analyzer system was used for biochemical identification of L 

.monoctogenes (Hernández-Durán et al., 2017). Also, VITEK® 2 analyzer system is an important strategy 

for biochemical identification of many bacterial strains. Reading and diagnosing the bacterial strain by 

VITEK® 2 analyzer system depends on the bacterial colony being a single and pure. Furthermore, the PCR 

technique has shown to be a useful approach for the quick, specific, and extremely sensitive technique for 

identification of pathogens in food since its debut [7]. There have been few PCR-based approaches for 

detecting L. monocytogenes. Most of these approaches have been based on the listeriolysin O gene, (HlyA) 

gene, and other virulence genes cluster [10]. In a cell, these genes are present in a single copy. However, 

rRNA genes are typically found in prokaryotes and are exist in six identical copies in Listeria genus 

allowing PCR tests based on this sequence are to be more specific and sensitive. [5] established a 16s rRNA 

hybridization assay for L. monocytogenes identification. Also, an automated DNA probe assay leveraging 

the specificity of the 16s rRNA probe for the identification of L. monocytogenes colonies was shown to be 

fast and highly specific [2]. 

 

However, in this research, we aimed to isolate and identify L. monocytogenes in twenty stool samples 

collected from diarrhea patients. We used the VITEK® 2 analyzer system for biochemical identification of 

L. monocytogenes and we synthesized specific 16s ribosomal RNA primers that could only match to L. 

monocytogenes microorganism in order to be used in PCR technique for molecular identification of this 

pathogen. 

 

2. Materials and Methods 

 

2.1 Samples collections and preparations 

This study includes twenty samples of stool collected from diarrhea patients randomly and according to the 

guideline and research ethics. Stool samples were collected in sterile containers, then (1-2 g) of stool from 

each sample was taken and placed in a tube containing 10 ml of peptone and inoculated onto an Oxford agar 

(Millipore Sigma. Canada) then incubated at 37 °C for 24 hours for primary identifying the putative 

Listeria. A single and pure colony were isolated from Oxford agar plate and stored in brain heart infusion 

(BHI) (Himedi, India) broth or agar for further diagnosis.  

 

2.2 Biochemical identification of Listeria monocytogenes 

VITEK® 2 analyzer automated system (bioMérieux, USA) was used for biochemical identification of L. 

monocytogenes. The VITEK® 2 GP identification card (GP) is intended for use with VITEK® 2 systems 

for the automated identification of most significant Gram-positive bacteria which, based on 64 biochemical 

tests. Listeria was cultured on nutrient agar for 18–24 hours at 37 Cº then subjected to VITEK® 2 analyzer 

systems. Identification results were available in approximately 8 hours. 

 

2.3 Molecular identifications of listeria monocytogenes 

Molecular detection of L. monocytogenes was done based on 16s ribosomal RNA gene using polymerase 

chain reaction (PCR) technique. (Presto™ Mini gDNA Bacteria Kit) was used for L. monocytogenes 

genomic DNA isolation following manufacturer’s instructions. The purity of extracted L. monocytogenes 
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DNA was checked by using Nano Drop UV Visible Spectrophotometer (Shando, scientific co. / UK) for 

measuring the DNA concentration and purity at absorbance (260 /280 nm). 

 

2.4 Primer design and polymerase chain reaction (PCR) conditions 

The primers of 16s rRNA were designed using NCBI-Genbank database and primer3software 

(http://wwwgenome.wi.mit.edu/cgibin/primer/primer3_www.cgi) and synthesized commercially (MWG 

Eurofins Genomics) Table (1). PCR master mix reactions was prepared by using (GoTaq ®Green PCR 

master kit) according to the manufacturer’s procedures. PCR was done by thermo-cycler (MWG Biotech 

/Germany) with following conditions; 95ºC, for 2 min. 95ºC, for 30 sec. 57.9ºC, for 30 sec. 72ºC, for 40.0 

sec. 72ºC, for 5 min. and stored at 4ºC. Finally, PCR products were analyzed by agarose gel electrophoresis 

and visualized by ultra-violet trans illuminator. 

 

Table (1): The PCR primers of 16s ribosomal RNA gene of L. monocytogenes 

Accession No. Primers Product Size 

X56153.1 

F 

GGTGGAGCATGTGGTTTAATTC 

 

     320bp 

R 

TTCGCGACCCTTTGTACTATC 

 

 

3. Results 

 

3.1 Selective media 

Out of twenty stool samples, only twelve samples gave a growth with pure and single bacterial colony on 

Oxford agar. Oxford agar is a selective and differentiated culture media for isolation and primary 

identification of L. monocytogenes. All grown bacterial colonies on Oxford agar showed small, transparent, 

circular, smooth, raised colonies with a pointy shape surrounded by a black band. 

 

3.2 VITEK® 2 analyzer system 

The results of VITEK® 2 analyzer system for the twelve isolated colonies from Oxford agar showed 

positive matching to L. monocytogenes. Results from the VITEK® 2 analyzer system GP card were 

interpretable after incubation for 24 hours and showed 91% excellent identification of L. monocytogenes.  

 

3.3 Polymerase Chain Reaction (PCR) 

16s ribosomal RNA gene was used for molecular identification of L. monocytogenes. 16s rRNA is a major 

source for species identification of microorganisms (Montero et al., 2016). Our results showed that all the 

twelve L. monocytogenes colonies isolated from Oxford agar and identified biochemically by VITEK® 2 

analyzer systems gave specific and clear bands with a size of 320 base pairs (Fig. 2). 
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Figure (2): Agarose 1.5% gel electrophoresis pattern showed PCR amplified products of L. monocytogenes 

16s rRNA gene: lane L 100-1000bp DNA Ladder. 

 

4. Discussion 

Listeria monocytogenes is a naturally occurring gram positive bacterium that may isolated from soil, dust, 

water, processed foods, raw meat, animal and human wastes. It’s a motile, aerobic rod that grows on most 

common culture media. L. monocytogenes is a foodborne pathogen that can infects human and causes a 

significant invasive illness
 
[18]. Once contaminated food has been ingested, Listeria can be phagocytized by 

gastrointestinal cells and enter the host without disrupting the integrity of the gastrointestinal tract. 

 

The aim of this study was to isolate and identify L. monocytogenes from twenty stool samples collected 

from diarrhea patients who are suspected to have a listeriosis. The selective culture media, Oxford agar, was 

used to primary isolate and identify L. monocytogenes. Only twelve stool samples gave a growth on Oxford 

agar with small, transparent, circular, smooth, raised colonies with a pointy shape surrounded by a black 

band. All twelve bacterial colonies were then subjected to VITEK® 2 analyzer system for biochemical 

identification of the bacterial isolates. The results of VITEK® 2 analyzer system showed 91% matching to 

L. monocytogenes. Also, polymerase chain reaction technique with specifically designed primers that can 

bind only to 16s ribosomal RNA universal gene of L. monocytogenes was used for molecular identification 

of our isolates. Results showed that all our twelve isolates gave a clear band with product size of 320 base 

pairs. 

 

Presence of twelve L. monocytognes in twenty stool samples of diarrhea patients is considered a high 

incidence of L. monocytogenes infections. Our results suggested that many diarrhea cases may be caused by 

L. monocytogenes rather than other possible cause. The prevalence of Listeria infections in a variety of 

people, including people with gastroenteritis with no simple and accurate routine diagnosis method leads to 

spread this pathogen in humans. In the diagnostic laboratories, the test for the presence of this pathogen in 

diarrhea patients is not given high attention. Also, diagnostic of L. monocytogenes is very difficult and that 

could be the reason of hiding the high incidence of L. monocytogenes infections. Here, we show the 

importance of biochemical and molecular identifications technique represented by VITEK® 2 analyzer 

system and PCR based-method respectively to report the real infections rate of such pathogen among 

diarrhea patients. 

 

L. monocytogenes characterized by their high pathogenicity and have a specific ability to sneak, multiply, 

and replicate in many different types of eukaryotic cells including humans and animals. It also has the 

ability to penetrate the intestinal barrier, brain barrier, and the placenta barrier. According to our results, the 

16 sRNA  

320 bp 

L         1        2       3         4        5       6      7        8        9       10       11     

12 

100 bp 

200 bp 
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incidence of diarrhea in humans due to this pathogen led us to state that an urgent need for a rapid detection 

and diagnosing method for L. monocytogenes in faecal samples.  We find that the use of conventional 

routine detection methods such as, transplanting on selective media such as oxford agar and the rest of the 

culture media are time consuming methods and not specific. Also, biochemical identification of this 

pathogen by VITEK® 2 analyzer system takes a long time and can diagnose and identify only the single 

and pure bacterial colonies. However, we find that PCR technique for early identification of L. 

monocytogenes in fecal samples is very fast and more accurate. PCR technique for molecular diagnosis of 

many pathogens was wildly used in recent years [15]. This technique are considered fast, accurate, and easy 

to preform compared to other molecular detection methods such as quantitative detection of L. 

monocytogenes in food by ELISA mediated PCR technique and the latest innovation in real-time PCR 

because they require expensive equipment and are only available to large companies [13]. However, several 

studies have proven that PCR technology is the best technique for detecting foodborne pathogens, but it has 

not been used in microbiological analysis. 

 

In our research, we concluded that the use of PCR technique is of high importance for early detection and 

prevention of diarrhea in humans. Generally, this technique is not applied frequently in the diagnostic 

laboratories although it gives a specific and accurate result for the presence of this pathogen. Consequently, 

we propose that PCR technique must be used more frequently for early detection and identification of L. 

monocytogenes infections. This strategy may contribute to minimize the high incidence of L. 

monocytogenes rate of infections in diarrhea patients as well as in other individuals. 
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