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Background:  Staphylococci are increasingly being recognized for their biofilm forming 

capacity leading to chronic infections and treatment failures. Owing to their burden on healthcare 

services, the choice of the method of biofilm detection in a routine diagnostic laboratory needs to 

be established.  The capacity to produce biofilm by MRSA strains, further contributes to 

antimicrobial resistance thereby increasing the rate of morbidity and mortality. Aim: The present 

study was undertaken with the aim to evaluate the anti-biofilm effect of EDTA against the 

biofilm forming MRSA isolates, isolated from different clinical infections. Materials And 

Methods :-This prospective study was conducted in the Department ofMicrobiology RMCHRC, 

Mandhanakanpur during the study period from June 2018 to December 2018  .The biofilms 

formed by  tube test method by the MRSA strains were treated by different concentrations of 

EDTA to find out its anti-biofilm activity. Further simultaneously the antibiotic susceptibility 

pattern was noted down to check whether the MRSA strains become MSSA (Methicillin 

sensitive S.aureus) after treatment with EDTA. Result:- A total of 50 MRSA isolates were 

studied of which 40 isolates has the capacity to form biofilm. After adding EDTA against the 

biofilm forming MRSA, 38 were converted to MSSA isolates. Conclusion:- These findings 

suggest that commercially available EDTA could be used in future to control MRSA and its 

biofilm-related infections. 

 

 

 

 



RAMA Univ. J. Med Sci 2018;4(4): 11-16                                                                                        R.Sujatha et.al. 

 

2 

 

INTRODUCTION 

Biofilms are defined as communities of bacteria encased in a self-synthesized extracellular 

polymeric matrix that attaches to a biotic or abiotic surface and biofilm-forming staphylococci 

including Staphylococcus aureus and Staphylococcus epidermidis in gram-positive bacteria have 

been as one of the major cause of chronic polymer-associated infection [1–3]. Infections 

involving biofilm-forming bacteria are extremely difficult to eradicate because biofilms impair 

antibiotic penetration and prevent normal immune responses [4–6]. It has been known that 

methicillin-resistant S. aureus (MRSA) cause many device-related infections and other chronic 

infections grow in biofilms or on these devices. Some studies have shown that it is very difficult 

to treat biofilm-forming staphylococcal infections with antibiotics [7–9]. Moreover, MRSA is the 

most common cause of nosocomial infections in intensive care units , Additionally, 

representative healthcare-associated MRSA strains have progressed to community-associated 

infections, as has been demonstrated [10]. However, the prevalence of community-associated 

MRSA strains in healthcare settings is increasing.It has already been reported in some of the 

literature that EDTA, a chelator of calcium and magnesium, and an anticoagulant, possesses 

potential activity against planktonic microbial cells and inhibits their biofilms [11,12] . Hence 

this  study was undertaken with the aim to evaluate the anti-biofilm effect of EDTA against the 

biofilm forming MRSA isolates, isolated from different clinical infections  at  a  teritiary   care   

centre  in  Kanpur. 

MATERIALS AND METHODS  

This prospective study was conducted in the Department ofMicrobiology RMCHRC, Mandhana 

kanpur during the study period from June 2018 to December 2018 .The biofilms formed by tube 

test method by the MRSA strains were treated by different concentrations of EDTA to find out 

its anti-biofilm activity. Further simultaneously the antibiotic susceptibility pattern was noted 

down to check whether the MRSA strains become MSSA (Methicillin sensitive S.aureus) after 

teatment with EDTA. 

RESULTS 

A total of 50 MRSA isolates were studied of which 40 isolates has the capacity to form biofilm. 

After adding EDTA against the biofilm forming MRSA, 38 were converted to MSSA isolates. 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3845227/#bib1
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3845227/#bib4
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3845227/#bib7
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3845227/#bib10
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DISCUSSION 

The ability to form biofilm is a trait that is closely associated with bacterial persistence and 

virulence, and many persistent and chronic bacterial infections are now believed to be linked to 

the formation of biofilms [13]. Biofilm infections are important clinically because bacteria in 

biofilms exhibit recalcitrance to antimicrobial compounds and persistence in spite of sustained 

host defenses [14]. Biofilm infection represents a reservoir of dissemination of bacterial infection 

to other sites in the human body [15] During infection, attachment is a crucial part of the 

colonization on host tissues or on indwelling medical devices, whereas detachment is a 

prerequisite for the dissemination of an infection. Fux et al [16] reported that the detachment of 

multicellular clumps may explain the high rate of symptomatic metastatic infections seen with S. 

aureus. They also revealed that nonattached aggregates of bacteria retain the antibiotic resistance 

seen in biofilms. Collectively, biofilm formation can lead to intractable infection and worse 

outcome. In our study we found that a total of 50 MRSA isolates were studied of which 40 

isolates has the capacity to form biofilm. After adding EDTA against the biofilm forming 

MRSA, 38 were converted to MSSA isolates. 
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 Similar study examined the potential use of EDTA as a biofilm control agent against MRSA. It 

has already been reported in some of the literature that EDTA, a chelator of calcium and 

magnesium, and an anticoagulant, possesses potential activity against planktonic microbial cells 

and inhibits their biofilms [11,12]  Root et al., also demonstrated the effect of EDTA on biofilm 

formed by S. epidermidis (invitro) on a Hickman catheter made of silicone material. They 

concluded that a high concentration of EDTA i.e. 108 mmol/l could eradicate the staphylococcal 

biofilm [12]. In one of the studies, EDTA treatment with 40 mg/ ml for 24 hrs significantly 

reduced the viability of biofilms of S.epidermidis, MRSA, P. aeruginosa, K. pneumoniae or 

C.albicans[17]. On the other hand, according to some authors higher than 2 mmol/l 

concentrations of EDTA, was in vitro toxic for viability of microbial cell cultures [ 18] In 

another study conducted by Marek et al., EDTA inhibited formation of biofilm in S. epidermidis 

on medical devices at 1.0–2.0 mmol/l concentration and reduced the mature biofilm in some 

strains at 2.0–4.0 mmol/l EDTA whereas for the other isolates, EDTA (>32 mmol/l) was 

required at higher concentrations [19] 

EDTA has been shown to lead to phenotypic mutation by converting MRSA into MSSA. This 

could be probably due to the fact that EDTA selectively solubilizes EPS membrane and increases 

membrane permeability of MRSA, allowing the antibiotics to penetrate inside thereby reducing 

methicillin resistance. Supporting this there are some reports stating that the inhibitory effect of 

EDTA on staphylococcal biofilm formation is due to the fact that EDTA causes the chelation of 

metal ions [20]  The appropriate biofilm surface properties are determined by the presence of 

PIA (Polysaccharide Intracellular Antigen) which in turn depends on the Mg
2+

 ions level [21] 

Therefore, the decreased level of Mg
2+

 ions (which is mainly due to chelation by EDTA) inhibits 

the adhesion process, thereby inhibiting the biofilm formation[20] 

Since MRSA have the ability to persist in the hospital environment and form biofilms on a wide 

variety of biotic and abiotic surfaces, EDTA can be used as potential therapeutic and 

prophylactic antimicrobial agent. With the help of aseptic techniques and proper utilization of 

EDTA solutions, foreign body associated infections can be reduced, thus decreasing the 

morbidity and mortality rate. 
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CONCLUSION:- 

These findings suggest that commercially available EDTA could be used in future to control 

MRSA and its biofilm-related infections. 
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