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ABSTRACT
Background: E. faecalis is the predominant micro-organism recovered from root canal of the teeth where previous
endodontic treatment has failed. Thorough debridement and complete elimination of micro-organisms are
objectives of an effective endodontic treatment. For many years, intracanal irrigants have been used as an adjunct
to enhance antimicrobial effect of cleaning and shaping in endodontics. The constant increase in antibiotic-resistant
strains and side-effects of synthetic drugs has promoted researchers to look for herbal alternatives. For thousands
of years humans have sought to fortify their health and cure various illnesses with herbal remedies, but only few
have been tried and tested to withstand modern scientific scrutiny. The present study was aimed to evaluate
alternative, inexpensive simple and effective means of sanitization of the root canal systems. The antimicrobial
efficacy of herbal alternatives as endodontic irrigants is evaluated and compared with the standard irrigant sodium
hypochlorite.
Materials & Methods: Neem leaf extracts, grape seed extracts, 3% Sodium hypochlorite, absolute ethanol,
Enterococcus faecalis (ATCC 29212) cultures, Brain heart infusion media. The agar diffusion test was performed in
brain heart infusion media and broth. The agar diffusion test was used to measure the zone of inhibition.
Results: Neem leaf extracts and grape seed extracts showed zones of inhibition suggesting that they had antimicrobial properties. Neem leaf extracts showed significantly greater zones of inhibition than 3% sodium
hypochlorite. Also interestingly grape seed extracts showed zones of inhibition but were not as significant as of
neem extracts.
Conclusion: Under the limitations of this study, it was concluded that neem leaf extract has a significant
antimicrobial effect against E. faecalis. Microbial inhibition potential of neem leaf extract observed in this study
opens perspectives for its use as an intracanal medication.
Key Words: Agar diffusion test, E. feacalis, endodontic irrigants, grape seed extracts, neem leaf extracts, zone of
inhibition.
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Introduction
The

Antimicrobial solutions must possess many qualities

objective

of

root

canal

treatment

is

such as the ability to penetrate the infected site, to

to

suppress or destroy microbial growth, and to avoid the

thoroughly clean the root canal system debride it,

possible development of resistance to the agent.13

so that it can be sealed without microleakge. This

Sodium hypochlorite [NaOCl] is a commonly used

process is also called as chemico-mechanical process in

irrigating solution that has been shown to have both

which the canal is derided with the help of chemical

antimicrobial and tissue dissolving properties. 14,15

irrigants and mechanical instruments.1 Most widely

However, there is concern about its possible toxic effect

used irrigant is sodium hypochlorite which is used in

on the periapical tissues at higher concentrations. At

different concentrations varying from 1-6%.2 Other

lower concentrations, however, not only is its tissue

than sodium hypochlorite various other substances are

dissolving ability reduced, but its antimicrobial

used to to remove the smear layer which is formed.3

effectiveness as well.16,17

The use of smear layer-dissolving agents can also

The purpose of this study was to compare the in vitro

remove the bacterial toxins and reduce the chances of

effectiveness of neem leaf extracts, grape seed extracts

survival and multiplication of microbes.4 EDTA is most

and 3% sodium hypochlorite against E. feacalis by agar

commonly used for removing the smear layer. NaOCl
has

many

draw-backs

like

unpleasant

diffusion testing.

taste,

Aim and Objectives

cytotoxicity and inability to dissolve the smear layer.
Also various studies have shown that NaOCl has is

The purpose of this in-vitro study was to compare the

unable to penetrate at greater depths in dentin and

antimicrobial activity of neem leaf extracts, grape seed

long-term exposure of dentin to high concentrations of

extracts and 3% sodium hypochlorite against E. feacalis

sodium hypochlorite can have a detrimental effect on
dentin
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elasticity

and

flexural

strength,

using agar disc diffusion tests.

thereby

predisposing the tooth to vertical fracture.5,6 The

Methods and Materials

constant increase in antibiotic resistant strains and side
effects caused by synthetic drugs has prompted

Neem leaf extracts, grape seed extracts, 3% Sodium

researchers to look for herbal alternatives.

hypochlorite,

Recently, much attention has been focused in the

Enterococcus faecalis (ATCC 29212) cultures, Brain

literature regarding antimicrobial regimens against

heart infusion media were the materials used in the

pathogens associated with endodontic retreatment.7,8

study.

However, the great majority of endodontic disease is

absolute

ethanol,

normal

saline,

Preparation of neem leaf extracts

primary in nature. The role of bacteria in the
development in apical periodontitis has been well

Mature fresh Azadirachta indica leaves were collected

established.9 Numerous studies have shown that the

from the medicinal garden of SMBT dental college &

bacterial flora in endodontic infections is polymicrobial

hospital & taxonomic identification of the plant was

with a predominance of anaerobic species.10,11 Using

performed. Leaves were washed in sterilized distilled

advanced anaerobic bacteriological techniques, Lana et

water and weighed in

al. showed a polymicrobial environment in necrotic

of fresh neem leaves were added to 50 ml of absolute

teeth that consisted of obligate and facultative

ethanol. Mixture as macerated for 1-2 min, extract was

anaerobes,

yeast.12

filtered with muslin cloth for coarse residue. Extraction

Eradication of these microorganisms in the root canal

process was repeatedagain using coarse residue and 25

space is paramount in preventing them from reaching

ml ethanol.

the periapical tissues. With such a complex and

Both the extracts were pooled together and filtered

dynamic microbial environment in the root canal

through fast filter paper. Alcohol part was removed

system, selection of an effective antibacterial agent to

from the extract on water bath till the volume was

microaerophilic

bacteria

and

sterile disposable cup. 25 gms

use during treatment is critical.
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Agar- diffusion test

about 25ml. Extract was kept ready and stored in
airtight container.

Cultures of E. faecalis were maintained on brain heart

Preparation of grape seed extracts

infusion (BHI) broth and agar. Cultures grown
overnight at 370C in brain heart infusion (BHI) broth on

Commercially available grape seed extracts were used

a rotary shaker (150 rpm) and bacterial growth was

in the study and were mixed with 25 ml absolute

checked by changes in turbidity after 24hrs.

ethanol. The extract was then filtered through muslin

To check the antimicrobial efficacy of neem leaf extract,

cloth for coarse residue. Extraction process was

grape seed extracts 3% NaOCl, ethanol and saline; agar

repeated using coarse residue and 25 ml. Alcohol part

well diffusion method was performed. BHI agar plates
were prepared and cultures (200μl) were spread on
agar plates. Wells of 6mm diameter were made in the
agar surfaces. Neem leaf extract, grape seed extracts
3% NaOCl and controls, each 50μl, were added to the
respective wells and the plates were incubated for
24hrs at 370C in an incubator. Controls used in the
study were ethanol and saline. After incubation period,
plates were removed and zones of inhibition were
recorded. The inhibition zones were recorded and the
experiment was carried out simultaneously on three
culture plates.
Results

Figure: 1A and 1B: Agar disc diffusion test
demonstrating the culture plates before and after

The zones of inhibition were recorded as shown in

completion of the diffusion test.

Figure No. 1. The results were tabulated and
statistically analyzed using analysis of variance

was removed from the extract on water bath till the

(ANOVA). In Table No. 1, ANOVA shows that there is

volume was about 25 ml. Extract was prepared and

significant difference between the zone diameters of

stored in airtight colored container.

neem leaf extracts, grape seed extracts and 3% sodium
hypochlorite against E. faecalis (p<0.05). Significant

All the samples were divided into 5 groups as follows:

difference was observed between zone of inhibition for

Group 1: Neem leaf extracts

Neem leaf extract and 3% NaOCl.

Table 1: Statistical analysis of the zone of inhibitions.(Mean values)
Group

Extracts

Mean +/- S.D.

1

Neem leaf extracts

19.57+/- 1.93

2

Grape seed extracts

7.34 +/- 0.27

3

3% NaOCl

16.34 +/- 0.27

4

Ethanol

0mm

5

Saline

0mm

Statistical Analysis

p< 0.05

[p value]

Significant

6.
Group 2: Grape seed extracts

Discussion

Group 3: 3% Sodium Hypochlorite
Group 4: Ethanol (Control)

Several studies on the antimicrobial activity of

Group 5: Saline (Control)

irrigation solutions in endodontics, such as 0.5%,1%,
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2.5%, 5% NaOCl are found in literature. 16,17 On the

concentration is well known for its bactericidal action

other

phytotherapic

and cytotoxicity.23,28,29 Moreover, its anti-adherence

substances such as chlorophyll, propolis, morinda

activity by altering bacterial adhesion and ability of

citrifolia juice, neem and grape seed extracts do not

organism to colonize, also stimulated the study of this

permit more objective conclusions about their use.

substance.30,31 Use of neem as an endodontic irrigant

Several pharmacological activities and medicinal

might be advantageous because it is a biocompatible

hand,

lack

of

studies

on

Graph 1: Graphs shows the statistical analysis of the zones of inhibition in disc diffusion tests.

applications of various parts of neem are well known.

antioxidant and thus not likely to cause severe injuries

Interest on this substance is based on its properties like

to patients that might occur via NaOCl accidents. Bitter

antibacterial, antifungal, antiviral, antioxidant, antiinfl-

taste associated with this plant can be altered by

ammatory, antipyretic, analgesic, immunostimulant.

18-

different formulations due to addition of sweeteners

Inclusion of E. faecalis in this study was based on the

and flavors to increase the patient compliance and

20

literature that relates these micro-organisms to pulp

acceptability.27, 31

infections, mainly in recalcitrant infections after

The results obtained in this in vitro study showed that

endodontic treatment.21,22 Methodology of this study

neem leaf extract is a viable medicament against

followed the standard established for agar dilution

faecalis. Although 3% NaOCl showed comparatively

tests. Study design presented in this paper is more

less antimicrobial effect than neem, it still had an

consistent with other studies testing ability of

observable effectiveness against test organisms. Also

antimicrobial action.

The use of best possible

grape seed extracts showed some amount of anti-

irrigant during chemicomechanical preparation is of

bacterial activity but was not as significant as neem or

great importance.25 Also Botelho et al and Singhal et al

sodium hypochlorite.

22-24

in their experiments concluded that Azadirachta indica

E.

Conclusion

is highly efficacious in the treatment of periodontal
disease thus exhibiting its biocompatibility with

Under the limitations of this study, it was concluded

human PDL fibroblasts.26,27

Ideal irrigant should

that neem leaf extract has a significant antimicrobial

combine antimicrobial action and a capacity to dissolve

effect against E. faecalis. Microbial inhibition potential

organic and inorganic remnants. NaOCl in full

of neem leaf extracts and grape seed extracts observed
[ 64 ]
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in this study opens new perspectives for its use as an
intracanal

medication.

However,

preclinical

8.

Moller AJ, Fabricius L, Dahlen G, Ohman AE,

and

Heyden G. Influence on periapical tissues of

clinical trials are needed to evaluate biocompatibility &

indigenous oral bacteria and necrotic pulp tissue in

safety before neem leafextracts and grape seed extracts

monkeys. Scand J Dent Res 1981;89:475– 84.

can conclusively be recommended as an intracanal

9.

Kakehashi S, Stanley HR, Fitzgerald RJ. The effects

irrigating solution, but in vitro observation of both

of surgical exposures of dental pulps in germ-free

shows promising effectiveness. As the global scenario

and conventional laboratory rats. Oral Surg Oral

is now changing towards the use of non toxic plant

Med Oral Pathol 1965;20:340-9.

products that have traditional medicinal use, extensive

10. Sundqvist G, Johansson E, Sjogren U. Prevalence of

research and developmental work therefore should be

black-pigmented bacteroides species in root canal

undertaken on neem leaf extracts and grape seed

infections. J Endod 1989;15:13–9.

extracts and its products for their better economic and

11. Haapasalo M, Ranta H, Ranta K, Shah H. Black-

therapeutic utilization.

pigmented Bacteroides sp. In human apical
periodontitis. Infect Immun 1986;53:149 –53.
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