Antimicrobial efficacy of Novel Ethanolic Extract of Morinda Citrifolia Against Enterococcus Feacalis by Agar Well Diffusion Method and Minimal Inhibitory Concentration- An Invitro Study.
Abstract
Introduction 
The long term success of root canal treatment is ultimately related to the effective debridement and disinfection of the root canal system. Hence, the irrigants play an important role in achieving the good penetrability and bactericidal activity. The present study was mainly aimed at evaluating the invitro antimicrobial efficacy of Novel Ethanolic Extract of Morinda Citrifolia by agar well diffusion and minimal inhibitory concentration.
Materials and Methods:
The antimicrobial efficacy of the Novel Ethanolic Extract of Morinda Citrifolia was tested using agar well diffusion and minimal inhibitory concentration was assessed. The zone of inhibitions were determined at 10 mg/ml concentration of Ethanolic Extract of Morinda Citrifolia on agar well plate and Minimal Inhibitory Concentration (MIC) against tested microorganism.
Results:
Results obtained in the present study by both qualitative and quantitative experiments revieled that the tested Ethanolic Extract of Morinda Citrifolia possesses potential antibacterial activity against Enterococcus Feacalis when compared with standard antibiotic tetracycline. the highest zone of inhibition of 15mm was showed at 1000micrograms by  agar well diffusion assay. The optimal antimicrobial activity was seen at 250micrograms for Morinda Citrifolia against Enterococcus Feacalis.
Conclusion:
Novel  Ethanolic extract of Morinda Citrifolia has shown an optimal antimicrobial activity against E.Feaclais. But still, future studies are still needed.




Introduction: 

It is impossible for the mechanical instrumentation alone to reach the anatomical complexities such as narrow isthmuses, accessory canals into the dentinal tubules. Hence, the irrigants play an important role in achieving the good penetrability and bactericidal activity to inhibit the micro organisms present in the biofilms and removal of smear layer, inactivate the endotoxins and dissolve the necrotic pulp remnants(1),(2).

The long term success of root canal treatment is ultimately related to the effective debridement and disinfection of the root canal system(3). Chemo-mechanical preparation plays a vital role in achieving successful endodontic therapeutic outcomes. Sodium hypochlorite(NaOCl) is one of the most commonly used root canal irrigant because of its ability to show a broad spectrum antimicrobial activity and its ability to dissolve the necrotic pulp tissue(4). Even though it is the most potent irrigant, it has some adverse characteristics like its tissue toxicity, allergic potential and disagreeable taste. This prompted for the search for alternative irrigants(5).
Literature evidence has shown a wide range of natural plant extracts exhibit antimicrobial property and therapeutic benefits and can be used as root canal irrigants(5),(6),(7),(8),(9),(10). Morinda Citrifolia has been found as a first herbal alternative to sodium hypochlorite as a root canal irrigant. It has a broad range of therapeutic benefits as antibacterial, antiviral, antitumor, anti-helmenthic, antifungal, analgesic, hypotensive, anti-inflammatory and immune enhancing effects(7),(8),(9). The antibacterial activity is mainly by two antibacterial compounds L-aperuloside and alizarin(5). 
The present study was mainly aimed at evaluating the invitro antimicrobial efficacy of Novel Ethanolic Extract of Morinda Citrifolia by agar well diffusion and minimal inhibitory concentration.


Materials and methodology:

The study was approved by institutional ethical committee. The antimicrobial efficacy of the novel extract was tested using agar well diffusion and minimal inhibitory concentration was assessed.
Antibacterial activity using Agar well diffusion method
The samples were screened for antibacterial activity against following Bacterial strain using agar well diffusion method (11),(12),(13),(14).
Enterococcus fecalis
Agar well diffusion method
Sample Preparation: 10mg/ml of sample was provided for analysis.
Procedure: Luria broth Agar (LBA) plates were inoculated with test organisms. The plates were evenly spread out and a cork borer was used to prepare wells in the plates. Each well was loaded with 20, 40, 60, 80 and 100 µl of corresponding concentration of sample and 10 mg of Tetracycline dissolved in 1 ml of 10% DMSO was used as a positive control. The plates were incubated for 24h at 37°C. The inhibition zone development around the well was measured in diameter and recorded.
Figure 1 shows antibacterial activity of the samples against Enterococcus fecalis
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Minimum Inhibitory concentration (MIC)

Sample Preparation:
10mg of the extract was dissolved in 1ml of ethanol.

Procedure:
[bookmark: _GoBack]The sample was subjected to antibacterial activity by micro dilution method against Entercoccus faecalis. Luria broth (Himedia, Mumbai) was prepared and then sterilized by autoclaving at 121°C, 15 lbs. for 15 minutes. 96 well micro titre plates were added with 100μl of broth. The given sample was then added in the first well and then serially diluted till the eighth well. Then the 10μl of log phase culture was introduced into the respective wells and Similarly tetracycline (100μl from10mg/ml) was added to 100μl of broth and serially diluted. 10μl of log phase culture that was added, served as the positive control. Broth and culture was taken as Negative control. Sterile broth serves as a control. The entire assembly was incubated at 37°C for 24 hours. The complete growth inhibition at the lowest concentration of the sample determined the MIC.
Figure 2: shows antibacterial activity of Sample against Entercoccus faecalis by using broth micro dilution method.
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Concentrations: A-500μg; B-250μg; C- 125μg; D- 62.5μg; E-31.25μg; F- 15.625μg; G-7.81μg; H- 3.9μg






Results:
In the present study, the antimicrobial activity of the Ethanolic extract of Morinda Citrifolia was examined, both qualitatively and quantitatively at 10 mg/ml (100μg) concentration by the presence or absence of microbial growth, zone inhibition on agar well test plate. Results obtained in the present study by both qualitative and quantitative experiments relieved that the tested Ethanolic Extract of Morinda Citrifolia possesses potential antibacterial activity against Enterococcus Feacalis. When tested by the disc diffusion method and MIC, the Ethanolic Extract of Morinda Citrifolia showed significant activity against E. Feacalis when compared with standard antibiotic tetracycline(table 1 and 2). 
The antimicrobial activity of the Ethanolic Extract of Morinda Citrifolia against E.Feacalis .The result from the antimicrobial well diffusion method summarized in the above table. The control tetracycline showed zone of inhibition of 29mm at the concentration of 400micrograms. Where as the  Ethanolic extract Morinda Citrifolia showed no zone of inhibition at 200micrograms, at 400micrograms, it showed 10mm of inhibition, at 600micrograms, 11mm, at 800micrograms, 13mm and the highest zone of inhibition of 15mm was showed at 1000micrograms by  agar well diffusion assay.
According to table, the minimum inhibitory concentration (MIC) revealed that the 10 mg/ml of Ethanolic Extract of Morinda Citrifolia was shown average antimicrobial activity against E.Feacalis. The MIC values were tested at 3.9μg, 7.81μg, 15.625μg, 31.25μg, 62.5μg, 125μg, 250μg, 500μg respectively. The optimal antimicrobial activity was seen at 250micrograms for Morinda Citrifolia against Enterococcus Feacalis.


Table 1 shows Antibacterial activity of samples against Enterococcus fecalis
	Sample 
	Concentration (µg)
	Zone of inhibition (mm)

	
	
	Sample 
	Control (400 µg)

	S1
	200
	-
	29

	
	400
	10
	

	
	600
	11
	

	
	800
	13
	

	
	1000
	15
	



Table 2:  shows antibacterial activity of samples against Entercoccus faecalis

	Name of the sample
	Antibacterial Activity

	
	Minimum Inhibitory Concentration (μg)

	Morinda citrifolia
	250



Discussion:
The present study attempted to evaluate the antimicrobial activities of the Ethanolic extract of Morinda Citrifolia. The methods used for evaluation of antimicrobial activity was both qualitative and quantitive such as  agar well diffusion method Minimum Inhibitory Concentration. The concentration of the each fruit extracts were dissolved in 10 mg/ml DMSO for the antimicrobial activity. The antimicrobial activity of the novel extract was assessed using tetracycline taken as a positive control. Even though the optimal zone of inhibition was achieved, it was not as equal as tetracycline. But, it showed its optimal antimicrobial activity against Enterococcus Feacalis. 
Vinoth et al., reported predominant antibacterial activity in the organic solvent as compared to water, which indicates that the active compounds responsible for the bactericidal activity are more soluble in the organic solvents(15). The evaluated effectiveness of the plants was not due to one constituent, but due to the combined action of other chemical compounds involved in it. Bioactive compounds like alkaloids, flavonoids are the major compounds promoting antimicrobial activity(16).
The assesment was done only on E.Feacalis as it is a primary pathogen and resistant to the irrigants used for root canal disinfection. It is also shown that it was also isolated as resistant pathogen in secondary infections. It’s prevalence is highest in cases of failed root canals and persistent apical periodontitis cases(17),(18),(19),(20). Hence the present study was mainly aimed to evaluate the activity of the extract on the specified pathogen. 
The limitation of the present study was the tested pathogen was only the E.Feacalis. The data obtained is not sufficient to generalize the clinical situations. But still, it can be a pavement for the preliminary assessment of the bioactivity of the Novel Ethanolic compound assessed. Future studies have to be done using various compounds and pathogenic organisms to get a comprehensive  idea. 
Conclusion:
It can be concluded that the Novel  Ethanolic extract of Morinda Citrifolia has shown an optimal antimicrobial activity against E.Feaclais. But still, future studies have to be done assessing its activity on various pathogens to generalize the data obtained to the clinical situations.
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