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Abstract 

Enterococcal bacteria have emerged as the main nosocomial pathogens. Virulence factors are important in 

enhancing the ability of Enterococcus faecalis to occur diseases in patients. Resistance genes only do not 

indicate the pathogenicity of bacteria and present them with virulence factors it can cause the strain to be 

dangerous. Ten Enterococcus faecalis were isolated from patients with vaginitis. All isolates were 

confirmed by biochemical tests and selective media and All isolates were completely resistant to 

gentamicin, 40% of isolates were resistant to chloramphenicol, and All isolates were highly susceptible to 

ampicillin, vancomycin, and nitrofurantoin. the virulence factors were detected by multiplex PCR. It was 

found that Esp and ClyA were observed in (100%), and (90%) In E. faecalis respectively. virulence factors 

commonly prevalent in Enterococcus faecalis isolated from vaginitis in this study.  
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INTRODUCTION 

Enterococci is a commensal bacterium of the 

gastrointestinal tract, but it can also become an 

opportunistic pathogen. It may colonize the 

female genital tract and vaginal colonization 

rises in patients with aerobic vaginitis or after 

antibiotic therapy. E. faecalis is linked to a 

variety of illnesses, especially in 

immunocompromised individuals and when 

there is a change in the host microbiota. There 

is increasing evidence that links enterococci 

with bacterial vaginosis and aerobic vaginitis 

[1]. Enterococcus has two more frequent 

species: Enterococcus faecalis (E. faecalis) and 

Enterococcus faecium (E. faecium), which 

have prevalences of around 90% and 10%, 

respectively, in nosocomial infections. 

Although cross-infection typically occurs in 

hospitalized patients, the majority of infections 

brought on by these bacteria are 

endogenous[2]. 

Invasion into the tissues of the host, 

manipulation of the host immune system, and 

the production of poisons and enzymes, which 

can intensify the infection, are all ways that 

virulence factors play a role in the pathogenesis 

of infection. In the environment of hospitals, a 

number of virulence factors in Enterococci, 

such as capsule formation, gelatinase [encoded 

by the chromosomal gelatinase (gelE)], 

aggregation substance, and enterococcal 

surface protein [encoded by the chromosomal 

enterococcal surface protein (esp)], are 

involved in bacterial adherence and/or the 

formation of biofilms [3]. 

Investigations reveal that E. faecalis produces 

biofilm, and its quorum-sensing system 

regulates biofilm formation [4]. A microbial 

biofilm is a mass of bacteria that forms on 

biotic and abiotic surfaces and causes the cells 

to produce extracellular polymers and an 

alginate matrix, causing the cells to adhere to 

the surfaces irreversibly [5]. It is thought that 

there is a connection between the growth of 

biofilm and bacterial resistance to antibiotics, 

which would likely result in serious issues in 

this field. In contrast to planktonic cells, 

bacteria participating in biofilms exhibit 

distinct behaviors [6]. In vitro, the extracellular 
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surface protein (esp) improves bacterial biofilm 

formation and colonization, and it appears to be 

connected to the existence of biofilms in vivo 

[7]. 

There are very few studies in Iraq regarding the 

association of vaginitis with Enterococci 

isolates. This study was done to look for 

virulence factors in Enterococcus faecalis 

isolates from cases of vaginitis. The 

antimicrobial susceptibility pattern was also 

looked for in these cases. 

Material and method 

Bacterial isolation 

In this study, vaginal discharge was collected 

with a sterile cotton swab from adult female 

patients suspected of having vaginitis were 

collected from teaching hospitals in Diwaniya, 

Iraq, between May and August 2020. 

All specimens were cultivated using routine 

bacteriological methods on Blood agar, 

MacConkey agar,  and bile esculin agar 

(Himedia, India). Culture characteristics and 

colony morphology was observed 

macroscopically. The genus Enterococcus was 

identified using gram staining, cultural 

characteristics, and biochemical tests, 

including L-pyrrolidinyl-β-naphthalyamide 

hydrolysis, bile esculin hydrolysis, and growth 

on 6.5% NaCl media at pH 9.6[8]. 

Antimicrobial susceptibility testing 

The antimicrobial susceptibility of the E. 

faecalis isolates was determined by disk 

diffusion method for the following antibacterial 

agents; ampicillin (AM, 25 mg), Gentamicin 

(GN, 10 mg), Nitrofurantoin (F, 300 mg), 

Chloramphenicol (C, 30 mg), and vancomycin 

(VA, 30 mg), (Bioanalyse, Turkey). Muller-

Hinton agar plates were inoculated with 0.5 

McFarland standard suspension of the strains, 

antimicrobial disks were placed into plates, and 

then were incubated at 37°C for 24 hours. Zone 

diameters were assessed according to the 

Clinical Laboratory Standard Institute 

guidelines[9] . 

DNA extraction 

DNA was extracted using a genomic DNA 

Extraction Kit (Scientific Research Company, 

Iraq) according to the manufacturer’s 

instructions. 

Identifying the virulence genes by the 

multiplex-PCR method 

To detect the virulence factors genes, including 

Esp and cytolysin (CylA) genes, PCR was used 

using appropriate primers. The employed PCR 

program, annealing temperature, and primer 

sequence are displayed in Tables 1 and 2 

respectively. For PCR, a DNA thermal cycler 

was utilized (Master Cycler Gradient, 

Eppendorf, Germany). The amplicons were 

stained with ethidium bromide before being 

electrophoresed in 1.5 percent agarose gel at 80 

V for 30 min. PCR results were examined and 

captured using UV doc gel documentation 

devices from Uvitec (UK). The PCR results 

were compared against a 100 bp DNA marker 

(Fermentas, Germany) [10]. 

Table 1. The primers used in multiplex-PCR. 

Primers 
Sequence 

                       5´                     3´ 

References 

  Esp 
F GATTTCATCTTTGATTCTTGG (11) 

R ATTTGATTCTTTAGCATCTGG 

 CylA 
F ACTCGGGGATTGATAGGC )12) 

R GCTGCTAAAGCTGCGCTT 
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Results 

Out of 100 vaginal samples, E. faecalis was 

detected in 10 samples (10%). All samples 

tested positive microbiologically were tested 

positive in a molecular study conducted using a 

specific primer (Table 1). All patients had 

vaginal discharge and itching. 

Antibiotic resistance pattern 

The antibiotic resistance of Enterococcus 

faecalis isolated from the vaginal is shown in 

Fig 1.  All Enterococcus faecalis isolates were 

resistant to gentamicin (100%), followed by 

chloramphenicol (40%), All isolates were 

highly susceptible to vancomycin, ampicillin, 

and nitrofurantoin. 

Fig.1: Antibacterial resistance patterns of E. 

faecalis isolated from vaginitis infections. 

 

Virulence factors genes 

According to multiplex PCR results, 11 (100%) 

had the Esp gene, and 10 (90%) had the CylA 

gene of Enterococcus faecalis isolates. Fig. 2. 

 

 

Fig.2: Gel electrophoresis (1.5%) of 

amplified products of CylA gene (700bp)., 

Esp gene (500bp). M: Size Marker 1000bp 

 

DISCUSSION 

Enterococcal infections are significantly 

influenced by biofilm, which also creates an 

environment that increases bacterial survival in 

the host [13]. Due to enterococci's contentious 

reputation, this study evaluated biofilm 

development and virulence genes, and 

antibiotic resistance in 10 clinical E. faecalis 

isolates. Based on the results,  E. faecalis is the 

main cause of enterococcal vaginal infections. 

This is in accordance with Abed and 

Kandala.[14]. who isolated enterococci from 

vaginitis patients in Baghdad.But it was 

different from the results of Obais and 

Alsultany.[15] in Al-Hilla. 

Antibiotic resistance is a factor contributing to 

the pathogenesis of E. faecalis that can be 

acquired or found internally[16]. The highest 

resistance among all isolates was to gentamycin 

and chloramphenicol. A similar study by Shahi 

et al.[17].  

Additionally, it has been previously noted that 

gentamycin resistance is highly prevalent 

among Enterococci isolates. [18]. In this study, 

according to drug susceptibility testing, 100% 

of our isolates showed sensitivity to ampicillin, 

vancomycin, and nitrofurantoin and 60% of 

them had sensitivity to chloramphenicol. this 

study agrees with saeidi et al., [19]. 

Fig. 2 displays the gene distributions for 

virulence components in Enterococcus faecalis. 

It was discovered that 10 E. faecalis isolates 
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had 100% and 90% of the Esp and ClyA genes, 

respectively. This outcome is higher than those 

of other studies [17, 20]. Other research 

revealed that Esp genes were absent in every 

strain. The increased prevalence of Esp in 

enterococci may shed light on this gene's 

function in antibiotic resistance [21]. 

The Esp gene produces an extracellular surface 

protein that aids in immune system evasion, 

colonization, and adhesion. Additionally, this 

protein helps E. faecalis remain in the infection 

site longer and produce biofilms [22]. Esp gene 

is found in bacteria related to infections and 

hospital outbreaks [23]. Esp is a critical 

virulence factor in infections caused by either 

E. faecium or E. faecalis [24]. 

CylA can be found on a plasmid or a 

chromosome of bacteria. Negative haemolysis 

is correlated with CylA operon lack [25]. The 

cylA operon as a whole had to be present for 

cytolysin activity [26]. In a different 

investigation, CylA was linked to the 

development of biofilms in clinical infections 

[27]. Elsner et al. [28] discovered that 16 

percent of E. faecalis from bacteraemia 

produced cytolysin. 

According to our findings, there is no 

connection between isolates' capacity to form 

biofilms and the presence of Esp and CylA 

genes. Our results demonstrate that many 

virulence factors in antibiotic-resistant 

Enterococcus can be a problem. Additionally, 

the high incidence of the Esp gene among 

biofilm-producing clinical isolates raises the 

possibility that the Esp gene and biofilm 

development are related, where more research 

is necessary to determine the mechanism of 

biofilm inhibition. 

ACKNOWLEDGEMENTS 

The author would like to thank Raid Razzaq 

Ojaimi for his assistance in sample collection. 

Funding: This research received no external 

funding. 

Conflicts of Interest: The authors declare no 

conflict of interest. 

Reference 

Alhajjar N, Chatterjee A, Spencer BL, 

Burcham LR, Willett JL, Dunny GM, 

Duerkop BA, Doran KS. Genome-wide 

mutagenesis identifies factors involved in 

Enterococcus faecalis vaginal adherence 

and persistence. Infection and immunity. 

2020 Sep 18;88(10):e00270-20. 

Arbabi L, Boustanshenas M, Rahbar M, 

Majidpour A, Shayanfar N, Afshar M, 

Adabi M, Owlia P, Talebi-Taher M. The 

correlation between resistance to 

antimicrobial agents and harboring 

virulence factors among Enterococcus 

strains isolated from clinical samples. J 

Mol Biol Res. 2016 Jan 1;6(1):35-43. 

Alhajjar N, Chatterjee A, Spencer BL, 

Burcham LR, Willett JL, Dunny GM, 

Duerkop BA, Doran KS. Genome-wide 

mutagenesis identifies factors involved in 

Enterococcus faecalis vaginal adherence 

and persistence. Infection and immunity. 

2020 Sep 18;88(10):e00270-20. 

Bourgogne A, Thomson LC, Murray BE. 

Bicarbonate enhances expression of the 

endocarditis and biofilm associated pilus 

locus, ebpR-ebpABC, in Enterococcus 

faecalis. BMC microbiology. 2010 

Dec;10(1):1-3. 

Yasuda H, Ajiki Y, Aoyama J, Yokota T. 

Interaction between human 

polymorphonuclear leucocytes and 

bacteria released from in-vitro bacterial 

biofilm models. Journal of medical 

microbiology. 1994 Nov 1;41(5):359-67. 

Shahraki S, Mousavi MR. Determination of 

virulence factors in clinical multidrug 

resistance Enterococci isolates at 

Southeast of Iran. Jundishapur Journal of 

Microbiology. 2017 May 31;10(5). 



Journal of Survey in Fisheries Sciences               10(3S) 3040-3045 2023 

3044 

Nallapareddy SR, Singh KV, Sillanpää J, 

Garsin DA, Höök M, Erlandsen SL, 

Murray BE. Endocarditis and biofilm-

associated pili of Enterococcus faecalis. 

The Journal of clinical investigation. 2006 

Oct 2;116(10):2799-807. 

Emaneini M, Aligholi M, Aminshahi M. 

Characterization of glycopeptides, 

aminoglycosides and macrolide resistance 

among Enterococcus faecalis and 

Enterococcus faecium isolates from 

hospitals in Tehran. Pol J Microbiol. 2008 

Jan 1;57(2):173-8. 

Clinical and Laboratory Standards Institute. 

Performance standards for antimicrobial 

susceptibility testing. CLSI supplement 

M100. 2017 Jan 18. 

Medeiros AW, Pereira RI, Oliveira DV, 

Martins PD, d'Azevedo PA, Van der Sand 

S, Frazzon J, Frazzon AP. Molecular 

detection of virulence factors among food 

and clinical Enterococcus faecalis strains 

in South Brazil. Brazilian Journal of 

Microbiology. 2014;45:327-32. 

Cucarella C, Solano C, Valle J, Amorena B, 

Lasa I, Penadés JR. Bap, a Staphylococcus 

aureus surface protein involved in biofilm 

formation. Journal of bacteriology. 2001 

May 1;183(9):2888-96. 

Daniel DS, Lee SM, Gan HM, Dykes GA, 

Rahman S. Genetic diversity of 

Enterococcus faecalis isolated from 

environmental, animal and clinical sources 

in Malaysia. Journal of infection and 

public health. 2017 Sep 1;10(5):617-23. 

Azizi M, Hasanvand B, Kashef M, Alvandi 

AH, Abiri R. Virulence factor and biofilm 

formation in clinical Enterococcal isolates 

of the west of Iran. Jundishapur Journal of 

Microbiology. 2017 Jul 31;10(7). 

Abed KA, Kandala NJ. Molecular and 

Bacteriological Detection of Some 

Bacterial Vaginosis Associate Bacteria in 

Women. Iraqi Journal of Science. 

2016:1926-36. 

Obais SY, Alsultany SJ. The Microbiological 

Study of Bacterial Vaginosis in Women 

with Recurrent Spontaneous Abortion in 

Babylon Province. Annals of the 

Romanian Society for Cell Biology. 2021 

Feb 1:4579-91. 

Chopra I, Roberts M. Tetracycline antibiotics: 

mode of action, applications, molecular 

biology, and epidemiology of bacterial 

resistance. Microbiology and molecular 

biology reviews. 2001 Jun 1;65(2):232-60. 

Shahi F, Hamidi H, Khoshnood S, Mehdipour 

G, Dezfouli AA, Sheikh AF. Virulence 

determinants and biofilm formation in 

clinical isolates of Enterococcus: a cross-

sectional study. Journal of Acute Disease. 

2020 Jan 1;9(1):27. 

Choukhachian M, Nahaei MR, Rezaee MA, 

Sadeghi J. High-level Gentamicin 

Resistance and detection of aac (6’) Ie-aph 

(2”) Ia gene in Enterococci isolated from 

Pediatric hospital in Northwest of Iran. 

Archives of Clinical Infectious Diseases. 

2018 Oct 31;13(5). 

Saeidi S, Mirnejad R, Masoumi Zavariani S, 

Rostasmzadeh S. Molecular Identification 

of Pathogenic Enterococci and Evaluation 

of Multi-drug Resistance in Enterococcus 

Species Isolated From Clinical samples of 

Some Hospitals in Tehran, Iran. Modern 

Medical Laboratory Journal. 2018 Jun 

10;1(2):60-7. 

Rehma SA, Al-Dahmoshi HO. Molecular 

detection of some virulence factors among 

Enterococcus species isolated from 

patients with cystitis. Ace. 2020 Jan 

1;18(22.7):0. 

Sharifi Y, Hasani A, Ghotaslou R, Varshochi 

M, Hasani A, Aghazadeh M, Milani M. 



Molecular identification of some virulence factors in Enterococcus faecalis isolated from vaginitis patients  

 

3045 

Survey of virulence determinants among 

vancomycin resistant Enterococcus 

faecalis and Enterococcus faecium isolated 

from clinical specimens of hospitalized 

patients of North west of Iran. The open 

microbiology journal. 2012;6:34. 

Popović N, Dinić M, Tolinački M, Mihajlović 

S, Terzić-Vidojević A, Bojić S, Djokić J, 

Golić N, Veljović K. New insight into 

biofilm formation ability, the presence of 

virulence genes and probiotic potential of 

Enterococcus sp. dairy isolates. Frontiers 

in microbiology. 2018 Jan 30;9:78. 

Leavis H, Top J, Shankar N, Borgen K, Bonten 

M, van Embden J, Willems RJ. A novel 

putative enterococcal pathogenicity island 

linked to the esp virulence gene of 

Enterococcus faecium and associated with 

epidemicity. Journal of bacteriology. 2004 

Feb 1;186(3):672-82. 

Shankar N, Lockatell CV, Baghdayan AS, 

Drachenberg C, Gilmore MS, Johnson DE. 

Role of Enterococcus faecalis surface 

protein Esp in the pathogenesis of 

ascending urinary tract infection. Infection 

and immunity. 2001 Jul 1;69(7):4366-72. 

Poeta P, Costa D, Klibi N, Rodrigues J, Torres 

C. Phenotypic and Genotypic Study of 

Gelatinase and β‐Haemolysis Activities 

in Faecal Enterococci of Poultry in 

Portugal. Journal of Veterinary Medicine, 

Series B. 2006 Jun;53(5):203-8. 

Han D, Unno T, Jang J, Lim K, Lee SN, Ko G, 

Sadowsky MJ, Hur HG. The occurrence of 

virulence traits among high-level 

aminoglycosides resistant Enterococcus 

isolates obtained from feces of humans, 

animals, and birds in South Korea. 

International journal of food microbiology. 

2011 Jan 5;144(3):387-92. 

Seno Y, Kariyama R, Mitsuhata R, Monden K, 

Kumon H. Clinical implications of biofilm 

formation by Enterococcus faecalis in the 

urinary tract. Acta Medica Okayama. 

2005;59(3):79-87. 

Elsner HA, Sobottka I, Mack D, Laufs R, 

Claussen M, Wirth R. Virulence factors of 

Enterococcus faecalis and Enterococcus 

faecium blood culture isolates. European 

Journal of Clinical Microbiology and 

Infectious Diseases. 2000 Feb;19(1):39-

42. 


