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Introduction 
 

Listeria monocytogenes is a gram positive, 

facultative anaerobic, non spore forming and 

rod shaped bacterium. In view of their 

tolerance to extremes of pH, temperature and 

salt conditions, Listeria spps. is present 

ubiquitously in varied environment including 

food, soil and water, sewage, vegetables, milk, 

milk product, even in fish and fishery products 

(Graves et al., 2001). Listeriosis is an 

important bacterial zoonotic disease that 

occurs in variety of animals including humans. 

It is responsible for the causation of human 

septicemia, meningitis, encephalitis in 

immunocompromised individuals and also 

causes miscarriage in pregnant women 

(Yamada et al., 2006). Gastrointestinal 

manifestations along with fever also occur.  

 

The ubiquitous distribution of this pathogen 

and its ability to survive extremes of 

temperature changes makes its elimination 

from food extremely difficult (Almeida et al., 

2008). Studies suggested that in vitro cell 

culture assay could be used as a preliminary 
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Listeria monocytogenes is a rod shaped, gram positive intracellular 

pathogen. It is a food-borne pathogen commonly spread by infestation with 

decaying vegetables, soils, animal faeces, sewage and water and is 

responsible for the zoonotic occurrence of human listeriosis. In this study, 

Listeria monocytogenes was isolated from varied sources including cheese, 

milk and milk products, vegetables, meat and sea food and human 

infections. These isolates were cultured and allowed to proliferate in brain 

heart infusion broth. Isolates were then screened for their invasive potential 

and ability to infect other cells in Ptk cell line by in vitro cell culture assay. 

Preparations were then observed under oil immersion and examined for 

intracellular Listeria monocytogenes. Amongst all isolates, human origin 

Listeria isolates showed highest invasive potential. 
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test to identify the invasive potential of 

Listeria monocytogenes (Jiang et al., 2007). 

Pathogenesis of Listeria spps. is mainly due to 

the action of virulence genes including prfA, 

plcA, hly, actA located in Listeria 

pathogenicity island 1 (LIPI-1) and also other 

factors located outside the LIPI-1 which 

includes internalins. These help in the uptake 

of Listeria organisms by host phagocytes 

(Gregory et al., 1997). 
 

Listeria monocytogenes are intracellular 

pathogens that are extremely invasive in 

nature, internalizing cells that are generally 

phagocytic. The ingested bacteria then uses 

several factors like Internalins, invasion 

associated protein, murein hydrolase protein 

and act A protein to invade host intestinal 

epithelium. The ingested bacterium then uses 

Listerolysin O (pore forming toxin) to digest 

the phagolysosomal membrane and multiply 

extensively in the host cell (Gaillard et al., 

1987). These bacteria then disseminate in the 

host cytoplasm and cause the varied 

pathologic abnormalities (Indrawattana et al., 

2011). 

 

Despite being highly pathogenic at species 

level, Listeria monocytogenes is made of 

varied strains with differing invasive potential 

and pathogenicity. In vitro cell culture 

techniques are highly cost effective and 

efficient for evaluating Listeria 

monocytogenes invasive potential (Maklon et 

al., 2010). The aim of the present study is to 

demonstrate the in vitro invasive potential of 

Listeria monocytogenes which is directly 

attributed to its pathogenicity. 
 

Materials and Methods 
 

Preparation of cover slips 

 

A single 12-mm round glass cover slip was 

picked up by the edge and immersed in 95% 

ethanol. It was briefly exposed to hot flame to 

remove excess of ethanol and then transferred 

to each well of 6 well tissue culture plates. 

 

Preparation of Ptk cells 

 

The Ptk cell line was grown in fresh 5 ml 

DMEM [Dulbecco’s Modified Essential 

Media, ThermoFisher Scientific] medium and 

also supplemented with 10% FBS[Fetal 

Bovine Serum, ThermoFisher Scientific]. The 

media was renewed every 1-2 days till 

confluency of 70-80% was achieved. The cells 

were then detached by scraping and plated 

into each well of 6 well tissue culture plate 

and incubated the plate at 37℃ in 5% CO2 

incubator. The plates were monitored daily for 

formation of monolayer. Monolayer of Ptk 

cell was then trypsinized and was suspended 

in cold medium. Three ml of the split cells 

were plated into each well of 6 well tissue 

culture plate and incubated at 37 
0 

C in 5% CO 

2 incubator. 

 

Preparation of Listeria monocytogenes 

culture 

 

Listeria monocytogenes isolated from varied 

sources was inoculated in BHI (Brain heart 

infusion) broth and allowed to grow overnight 

at 37℃ in 5% CO2 incubator. Turbidity value 

was adjusted to McFarlands tube 0.5. One ml 

broth culture was centrifuged at 1200 rpm for 

3 minutes and then the bacterial pellet was 

resuspended in 4 ml RPMI (Roswell Park 

Memorial Institute Medium). 
 

Infection of the cells 
 

Five microlitre of test strain was plated to each 

cell culture well in duplicate and incubated for 

2 hours at 37 
0
 C in 5% CO2. After incubation 

the wells were washed twice with PBS 

(Phosphate Buffer Saline) and then 1ml of 

RPMI ((Roswell Park Memorial Institute 

Medium)+ 30μg/ml gentamicin was added 

into each well. The plate was incubated at 37 
0
 

C in 5% CO 2 incubator for 30 minutes. Wells 

were then washed twice with PBS (Phosphate 
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Buffer Saline). Using sterile forceps, cover 

slip was picked up by the edge. The cover slip 

was stained using Leishman’s stain. Cover slip 

was air dried it was mounted on glass slide 

with cell-side down. Preparations were 

observed under oil immersion and evaluated 

for the intracellular Listeria monocytogenes. 
 

Results and Discussion 

 

The invasive potential of Listeria 

monocytogenes isolated from human origin 

source was significantly much greater as 

observed under oil immersion objective. The 

isolates from dairy and meat source showed 

significantly lesser invasive potential. 

 

The present study was aimed to establish the 

invasive potential of Listeria monocytogenes 

bacterium in Ptk cell line derived from 

Potaroo rat kidney and assess their 

invasiveness. In vitro cell culture assay was 

carried out and the invasive potential produced 

by standard strain was used to compare with 

that of test isolates. It was observed that the 

invasiveness by human origin strains was 

higher than that of dairy and meat sources. 

Thus it establishes that in vitro plaque 

formation assay are suitable to assess the 

invasive potential of Listeria monocytogenes. 

Also, isolates obtained from human origin 

were highly invasive compared to dairy and 

meat origin isolates. 
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