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ABSTRACT

Objective: To evaluate the antibacterial activity of the aqueous alcoholic extracts of Abutilon indicum aerial parts against Enterococcus faecalis.

Methods: Agar well diffusion assay, as well as microbroth dilution assays, were used for determination of antibacterial activity. The assay was done in 
triplicate, and chlorhexidine 0.2% was used as the control.

Results: Different concentrations (200, 400, and 800  mg/mL) of the ethyl acetate extract of A. indicum aerial parts showed dose-dependant 
antibacterial activity. The maximum zone of inhibition was 30 mm at the maximum concentration used (800 mg/mL), and the minimum inhibitory 
concentration/minimum bactericidal concentration was found to be 200 mg/mL.

Conclusion: This study suggests that the aqueous alcoholic extract of A. indicum aerial parts contains promising antibacterial substances which are 
having activity against E. faecalis. E. faecalis being one of the major threats for root canal failure during endodontic treatment; plants with antibacterial 
activity against E. faecalis will be promising.
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INTRODUCTION

Endodontic infections are one of the common problems associated with 
oral cavity, and bacteria are the most common microorganisms occurring 
in endodontic infections. More than 400 different microbial species have 
been identified in different types of endodontic infections. Enterococcus 
faecalis is significantly more associated with asymptomatic cases of 
primary endodontic infections and is commonly found in cases of failed 
endodontic therapy [1]. E. faecalis is a normal inhabitant of the oral cavity. 
It is a facultative organism, that is, non-fastidious and easy to grow [2,3]. 
E. faecalis is the most resistant microorganism in endodontic infections 
and is a possible cause of root canal treatment failure and persistent 
infections [1,4-6]. Regular procedures use root canal irrigation. The 
irrigants that are currently used during cleaning and shaping include 
sodium hypochlorite, chlorhexidine, ethylenediaminetetraacetic acid, 
and mixture of a tetracycline isomer, acid and detergent. All the ideal 
properties required for an ideal irrigant is not with any of these irrigants. 
Hence, there is a continuous search for an ideal irrigant to completely 
clean infected root canals [7]. In such a scenario, plant products with 
activity against E. faecalis will be promising.

Abutilon indicum L. (Malvaceae), commonly known as Indian Abutilon 
or Indian mallow, is a small shrub, native to tropical and subtropical 
regions [8]. The plant is used in inflammation, piles, gonorrhea treatment, 
and as an immune stimulant. It also has diuretic, antihelminth, sedative, 
analgesic, antioxidant, antidiabetic, and antibacterial properties. 
The plant contains many flavonoids, β-sitosterol, gallic acid, geraniol, 
caryophyllene, etc. [9,10]. As the plant is known for its antimicrobial 
property, in this study, we have explored its activity against E. faecalis.

METHODS

Aqueous alcoholic extract of A. indicum
•	 Microbial strain used: E. faecalis ATCC
•	 Culture media: Mueller-Hinton agar.

Standardization of bacterial suspension
The bacterial suspension was standardized following the CLSI 
guidelines and was grown in Mueller-Hinton broth (HiMedia) for 
18-24 hrs, followed by the matching of bacterial suspension to the 
turbidity equivalent to 0.5 McFarland solution (1-2×108 CFU/mL) with 
the addition of sterile saline.

Agar well diffusion method
Evaluation of the antimicrobial activity of the extracts was conducted 
according to the agar well diffusion method [11,12]. The different 
concentrations (200, 400, and 800  mg/mL) of the plant extract 
was prepared and from this 100 µL was used for this study. 0.2% 
chlorhexidine was used as the control. The study was carried out in 
triplicate.

Minimum inhibitory concentration and minimum bactericidal 
concentration [13,14]
The MIC of the aqueous alcoholic extract of A. indicum was determined 
by microbroth dilution method using 96-well plates. The MIC value of 
the extract was determined as the lowest concentration of the extract 
that completely inhibited bacterial growth after 48 hrs of incubation 
at 37°C. For the determination of MBC, a portion of liquid (5 μl) from 
each well that exhibited no growth were taken and then subcultured 
and incubated 37°C for 24 hrs. The lowest concentration that revealed 
no visible bacterial growth after sub-culturing was taken as MBC.

RESULTS AND DISCUSSION

Medicinal plants represent rich sources of antimicrobial agents used 
medicinally in different countries and are a source of many potent 
drugs used for traditional medicine [15]. Medicinal plants show 
antimicrobial activity by different mechanisms. They may inhibit cell 
wall synthesis, cause energy depletion by getting accumulated in the 
cell membrane, interfere with the permeability of cell membrane, cause 
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membrane disruption, modifying cellular constituents, cell damage or 
cell mutation [15].

In this study, different concentrations of the aqueous alcoholic extract 
of A. indicum showed maximum zone inhibition in a dose-dependent 
manner (Table 1). Maximum zone of inhibition was found to be 30 mm 
at 800  mg/mL (Fig.  1). The MIC/MBC was found to be 200  mg/mL. 
A. indicum is rich in β-sitosterol, fumaric, p-coumaric, vanillic, caffeic, 
and p-hydroxybenzoic, p-β-D-glucosyloxybenzoic acids, and gluco-
vanilloyl glucose, fructose, aspartic acid, histidine, threonine, serine, 
leucine, galactose, and galacturonic acids, and this may be the reason 
for its antibacterial activity.

CONCLUSION

This study suggests that the aqueous alcoholic extract of A. indicum 
aerial parts contains promising antibacterial substances which are 

having activity against E. faecalis and may be considered for the clinical 
purpose for management of E. faecalis infections.
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Table 1: Zone of inhibition produced at different concentration 
of aqueous alcoholic extract of A. indicum against E. faecalis

Extract Concentration (mg) Zone of inhibition 
(in mm diameter)

A. indicum 200 21
400 26
800 30

Chlorhexidine 2% 35
E. faecalis: Enterococcus faecalis, A. indicum: Abutilon indicum

Fig. 1: Antibacterial activity of aqueous alcoholic extract of 
Abutilon indicum against Enterococcus faecalis


