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Introduction: 
The genus of Enterococcus, gram positive facultative anaerobic bacteria found in the environment, they 
are found in a wide variety of environments such as water, soil, sewage, plants, animals and the most of  
this type of bacteria  abundant commensal flora of human and animal gut microbiomes   (Goto & Yan, 
2011; Layton et al., 2010). The lactic acid is the end product of enterococci and glucose fermentation, 
without production of gas (Klein, 2003). Reports have focused on the identification of the Enterococcus 
species, by using biochemical analysis and molecular identification techniques. Based on 16 rRNA gene 
similarities, there are 37 species of Enterococcus, some data reported that the species of E. faecalis and 
E. faecium may be more abundant in the feces of human than other species of enterococci, while E. 
casseliflavus and E. mundtii also found in the gut of human. Many strains of enterococci colonize the 
human body, especially the GIT, vagina, skin, oral cavity, the upper respiratory tract as “normal” 
commensals (Hayashie al., 2005; Jamet et al., 2012).Enterococci are also considered as a part of the 
natural gastrointestinal microbes of healthy human (Ben Said et al., 2015). Sometimes these bacteria can 
be involved in the nosocomial infections  (Zi et al., 2017). Several studies carried out metabolic production 
such as enterocin showed bactericidal activity against different  pathogens such as Listeria 
monocytogenes, S. aureus, Clostridium sp, Bacillus cereus, Vibrio cholera, and E. coli (Alvarez-Cisneros 
& Espuñes, 2011; Nishie et al., 2012). Many strains of Enterococci such as Enterococcus faecalis were 
associated with water contamination (Ahmed et al.,  2019). However, Enterococci often been reported 
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that Pathogenic traits of E. faecalis strains often contain many antibiotic resistances, especially to 
vancomycin (Henning, Gautam, & Muriana, 2015).Enterococci have recently emerged as a prevalent 
multidrug-resistant nosocomical pathogen and the metabolic substance referred as a hemolysin is the most 
thoroughly characterized Enterococcal lantibiotic; it has the ability to inhibit and lethal for a broad range 
of prokaryotic and eukaryotic cells, such as erythrocytes from various animals, (Coburn & Gilmore, 
2003). The aim of this study to elevate and determine the effect of some metabolic products of Enterococci 
stains on the viability of VERO cells.  
 
 Methods: 
 Culturing and Identification: 
Atotal 123 of gram positive bacteria and isolated colonies were selected and picked for the fesses samples. 
Briefly, the fesses were collected from children were visited lille Hospital, france, serial diluted and 1 ml 
of each dilution was spread onto de Man-Rogosa-Sharpe (MRS) agar plates incubated at 37°C for 48h 
under a 5% CO2 condition. Morphological and biochemical preliminary tests permitted to select Gram 
positive bacteria, with a cocci shape, and without catalase activity. The isolates were then identified by 
VITEK 2 system (bioMérieux, France). The cell free supernatants (CFS) of three strains used for the 
cytotoxicity effect on the VERO cells (E. faecalis A1, E. faecalis A2 and E. faecalis A3) measurement 
were obtained by centrifuging (9000 x g, 10 min,40C), overnight cultures of E. faecalis grown at 37°C 
for 18 to 24 h, on MRS broth. Neutralized cell-free supernatant (NCFS) (pH6.5).  
 
Cell toxicity: 
Effects of the culture supernatant on cell proliferation were measured utilizing Dojindo’s Cell Counting 
Kit-8 (CCK-8), a highly water-soluble tetrazolium salt WST-8 [2-(2-methoxy-4-nitrophenyl)-3-(4-
nitrophenyl)-5-(2,4-disulfophenyl)-2H-tetrazolium monosodium salt]  (Dojindo Molecular Technologies, 
USA) producing a water-soluble formazan dye upon reduction in the presence of an electron mediator. 
WST-8 is reduced by dehydrogenases in cells to give an orange colored product (formazan), which is 
soluble in the tissue culture medium. The amount of the formazan dye generated by dehydrogenases in 
cells is directly proportional to the number of living cells. For toxicity tests, the VERO cells, a fibroblast-
like kidney cell line from African green monkey (Sigma-Aldrich Chemie S.a.r.l., France), were transferred 

into a 96-well microtitre plate at a density of 6000 cells by well in 100 l of medium (DMEM, 4.5 g l-1 

glucose supplemented with 10% of foetal calf serum, 2 mM glutamine, 100 U ml-1 penicillin, and 100 g 

ml-1 of streptomycin) and in the presence or in the absence of samples at different dilutions. After 48 h 
at 37 °C, 5% CO2 atmosphere, cells were incubated in the presence of CCK-8 regent for 4 h. Absorbance 
(450nm) in each well was measured in a microplate reader spectrophotometer (SAFAS, Monaco). Results 
were expressed as percentages of basal growth activity.  
 
Statistical Analysis: 
Data are expressed as a mean _ standard error (SE) calculated over three independent experiments 
performed in triplicate. 
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Results: 
Isolation and identification: 
This study was carried out 123 strains of Enterococci from different feces samples of children. These 
isolates were obtained by a cultured-based method in MRS medium. Gut cocci were phenotypically 
identified through typical Enterococci shape, Gram-positive staining, and lack of catalase activity. 
According to the VITEK 2 system the all isolates were identified as Enterococcus faecalis.  
 
The toxicity of bacterial isolates:  
The effect of the samples E. faecalis A1 neutralized was tested at different dilutions of the culture 
supernatants (1:2; 1:4; 1:8; 1:12) on the VERO cell growth (Table 1). The Absorbance reader showed that 
the metabolic productions of E. faecalis A1 were toxic untile dilution factor 12 and had cytoxicity effect 
on the VERO cells. The percentage of viability cells at dilution 1/4, 1/6, 1/8 and 1/12 were 5.4%, 47.5%, 
67.1 % and 89.8% respectively (figure 1). The investigation of cell viability (VERO cells) when used the 
free cells supernatant of E. faecalis A2 (Table 2) showed also  the all dilution untile 1/12 were toxic. The 
percentage of viability cells at dilution 1/4, 1/6, 1/8 and 1/12 were 3.09%, 46.2%, 83.4 % and 96.55 % 
sequentially (figure 2). Results shown that the sample of E. faecalis A3 (Table 3)   neutralized had no 
effect on VERO cell growth with a dilution at 1/8 and dilution factor of neutralized exerted a positive 
effect (11 % increase) at 1/12 dilution. The percentage of viability cells at dilution 1/4, 1/6, 1/8 and 1/12 
were 3.9%, 55.1%, 88.2 % and 99.4% respectively (figure 3).  
 
Discussion: 
Enterococci represent the major bacteria that colonized in the gastrointestinal tract of human and animals 
and also found in variety animal origin such as chesses and other foods (Jamet et al., 2012) . There are 
many types of Enterococci species such as Enterococcus faecalis isolated from healthy individuals 
(Tanaka et al., 2019).  Moreover, different species of enterococci isolated from different source such as 
water waste (Ben Said et al., 2015). In addition, the high antibiotic resistance patterns of  these bacteria 
isolated from GIT of clinical cases (Klein, 2003). Recent study reported that  Enterococcus faecium 
clinically multi drug resistance pathogen and produce membrane vesicles (Kim et al., 2019). The results 
of toxicity of these three culture medium supernatant were assayed and demonstrated that sample E. 
faecalis A3 neutralized exerted less cytotoxicity on VERO cell growth, whereas E. faecalis A1 and E. 
faecalis A2 highly inhibited cell proliferation at a 1:8 dilutions. During the primary metabolic 
fermentation processes of LAB like Enterococci produce different number of minor metabolites such as 
acetic acid, acetaldehyde, ethanol, acetoin,  acetate and lactate dehydrogenase (Bang et al .,  2001; 
Mehmeti et al., 2011). The increasing biological activity of enterocins such as antimicrobial substance 
produce by Enterococcus faecalis MRR 10 (Martín-Platero et al., 2006). This different effect could be 
correlated with the different strains samples, since E. faecalis A3 have been neutralized and less toxicity. 
In this regard, several studies  have been showed that  the another productions from this bacteria such as 
Enterocin ( Franz et al., 2007; Huang et al., 2013; Izquierdo., 2009). On the other hand,   Zommiti et al,  
(2018) found that the absences of cytotoxicity on the Caco-2/TC7 Culture by used cell free supernatant 
of Enterococcus faecium strain. Our result suggested that others compounds present in these complex 
culture supernatants could also be responsible of the toxicity on the VERO cells. 
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Conclusion: 
This work allowed us to observe the effect the metabolic product of three strains of E. faecalis isolated 
from children gut on the specific cells that used for testing the cell cytotoxicity. 
Table1: The Absorbance of microtiter plate reader of supernatant culture of E. faecalis A1 on the 

VERO cells 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
Abs: Absorbance 
D: Dilution  
Table2: The Absorbance of microtiter plate reader of supernatant culture of E. faecalis A2 on the 

VERO cells 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

(microg.mL-1) Abs1 Abs2 Abs3 Abs4 Abs5 Abs6 

Control 
0.422 0.42 0.413 0.412 0.401 0.392 
1.341 1.24 1.417 1.691 1.578 1.039 

D 1/4 
0.889 0.898 0.895 0.893 0.87 0.843 
0.941 0.906 0.917 0.938 0.889 0.878 

D 1/6 
0.723 0.71 0.706 0.72 0.701 0.684 
1.066 1.492 1.04 1.297 1.11 0.941 

D 1/8 
0.632 0.624 0.525 0.589 0.549 0.643 
1.498 1.387 1.485 1.522 1.549 0.998 

D 1/12 
0.545 0.157 0.321 0.503 0.524 0.539 

1.500 1.806 1.823 1.754 1.634 1.205 

(microg.mL-1) Abs1 Abs2 Abs3 Abs4 Abs5 Abs6 

Control  
0.375 0.376 0.376 0.374 0.363 0.355 
1.452 1.552 1.581 1.502 1.369 1.336 

D 1/4 
0.781 0.786 0.788 0.76 0.767 0.739 
0.812 0.82 0.849 0.849 0.841 0.809 

D 1/6 
0.620 0.621 0.624 0.626 0.621 0.617 
1.265 1.212 1.321 1.119 1.131 0.806 

D 1/8 
0.530 0.529 0.519 0.52 0.527 0.514 
1.066 1.548 1.485 1.222 0.904 1.332 

D 1/12 
0.431 0.438 0.435 0.431 0.434 0.437 
1.266 1.596 1.489 1.433 1.401 1.329 
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Abs: Absorbance 
D: Dilution  
Table3: The Absorbance of microtiter plate reader of supernatant culture of E. faecalis A3 on the 

VERO cells 
 
 
 
 
 
 
 
 
 
Abs: Absorbance 
D: Dilution  
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure1: The cytotoxicity of supernatant culture E. faecalis A1   on VERO cell growth 
 
   
 
 
 
 
 
 
 
 

                          Figure2: The cytotoxicity of supernatant culture E. faecalis A2   on VERO cell growth 

(microg.mL-1) Abs1 Abs2 Abs3 Abs4 Abs5 Abs6 

Control  
0.386 0.382 0.384 0.385 0.377 0.376 
1.185 1.307 1.331 1.461 1.199 0.866 

D 1/4 
0.776 0.777 0.792 0.81 0.785 0.793 
0.835 0.816 0.826 0.819 0.827 0.809 

D 1/6 
0.621 0.624 0.627 0.626 0.614 0.608 
0.962 1.232 0.959 1.149 1.152 1.054 

D 1/8 
0.538 0.544 0.549 0.535 0.529 0.533 
1.295 1.202 1.293 1.434 1.395 1.072 

  D 1/12 
0.431 0.433 0.436 0.438 0.437 0.439 
1.437 1.387 1.459 1.36 1.317 1.287 

0.00
20.00
40.00
60.00
80.00

100.00
120.00

T- D 1/4 D 1/6 D 1/8 D 1/12Th
e 

pe
rc

en
ta

ge
 o

f  
Va

ib
ili

ty
 

Dilutions

0.00
20.00
40.00
60.00
80.00

100.00
120.00

T- D
1/4

D
1/6

D
1/8

D
1/12

Th
e 

pe
rc

en
ta

ge
 o

f  
Va

ib
ili

ty

Dilutions



JJournal of Education for Pure Science- University of Thi-Qar 
Vol.10, No.1 (March., 2020) 

Website: jceps.utq.edu.iq                                                                                                  Email: jceps@eps.utq.edu.iq 

  208 

                Figure3: The cytotoxicity of supernatant culture E. faecalis A3   on VERO cell growth 
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