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sodium hypochlorite, chlorhexidine, tea. Agar well diffusion test was used to study the antimicrobial
neem, green tea, E. faecalis. efficacy against E. faecalis. The plate was incubated at 37°C for 24hrs
in an incubator. The zone of inhibition was recorded, tabulated, and
analyzed statistically using analysis of variance.
Results: All four irrigants showed well-defined and comparable zones
of inhibition around their respective wells. There was significant
difference between zone diameters of CHX, neem, and NaOCI against
E. faecalis(p < 0.05).
Conclusion: From the present study, it can be concluded that neem leaf
extract shows comparable zones of inhibition with that of chlorhexidine
and sodium hypochlorite.
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Introduction:-

Microorganisms are the major causative factors associated with endodontic treatment failures." Adequate cleaning
and shaping in conjunction with effective irrigation protocol is an absolute necessity in eliminating microorganisms
from the complex root canal system.” Although bio-mechanical preparation of root canal reduces the number of
bacteria, irrigants and intracanal medicament with antibacterial action are necessary for the disinfection of root canal
system.®* The gold standard among those are sodium hypochlorite (NaOCI), 2% solution of chlorhexidine and
calcium hydroxide, which vary in their antibacterial activity.*

Sodium hypochlorite is the most commonly used irrigating solution since its introduction in 1936 by Walker. Its
superior properties of tissue dissolution and antibacterial efficacy make it the irrigating solution of choice. However,
it has a few shortcomings which are high toxicity, reduction in elastic modulus as well as flexural strength of dentin,
corrosive to instruments, unpleasant taste and inability to remove smear layer.>®

Chlorhexidine is another one of the most widely used root canal irrigant and is a bactericidal agent. Its interaction
and uptake by bacteria were studied initially by Hugo and Longworth, who found that uptake of CHX by
Escherichiacoliand Staphylococcus aureuswas very rapid and dependent on CHX concentration and pH.” Its
property of substantivity enables it to prevent bacterial colonization within the root canal system and hence is used
as an intracanal irrigant.?
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There is a constant increase in antibiotic resistant strains and the side effects caused by synthetic irrigants, these
factors have led to the search for herbal alternatives.

An herbal medicine is defined as a plant-derived substance which contains raw ingredients from one or multiple
plants with therapeutic uses (WHO).’

The advantageous reasons of using herbal irrigants are low toxicity and lack of microbial resistance and easy
availability.™

Neem or Azadirachtaindica has shown to be effective against various microorganisms found in the oral microflora
such as E.faecalis and Candida albicans. Its excellent antibacterial properties make it a material of choice for root
canal irrigation and also an alternative to harmful chemical irrigants such as NaOCI.*"*?

Green tea polyphenols are the traditional and most widely consumed beverage obtained from Camellia sinensis.
Cathechins and flavins are present in green tea, and these are considered as microbiologically active ingredients.****
Enterococcus faecalisis part of the human normal flora and an important pathogen in opportunistic infections in the
root canal system. Eradication of E. faecalisfrom the root canal remains a challenge, since it is resistant to a variety
of antimicrobial agents. Studies have also shown that E. faecalismay be one of the reasons of failure of endodontic
treatments.”

Thus, the aim of the study was to assess the antimicrobial efficacy of conventional irrigants that is, NaOCI and CHX
and alternative herbal irrigantsneem and green tea against E. faecalis in an in-vitro condition.

Materials and Methodology:

Preparation of Herbal Extracts:

120gm of pure neem powder (Himalaya, India) was mixed with 2 ml of 10% dimethyl sulfoxide solution (DMSO)
(MERCK, Specialty Pvt. Ltd.,) liquid. This was stirred for 2 min and then passed through fast filter paper. The
strained liquid was collected and used as sample.

20gm of green tea powder (Organic India) was boiled for 5 min in 100ml of distilled water and filtered. This filtered
solution was kept overnight and then mixed with 2ml of 10% DMSO solution and used as sample.

The irriganting solutions were divided into four groups:

Group I: 3% NaOCI

Group I1I: 2% CHX

Group I11: Neem

Group IV: Green tea

Agar Diffusion Test:

Agar plates were prepared. Wells of 6 mm diameter were punch cut on the agar surfaces. Depending upon the
groups, irrigants were pipetted into the agar well using sterile micropipette, and the plates were incubated at 37°C
for 24hrs in an incubator. After incubation, plates were assessed for zones of inhibition. The diameter of the zone of
inhibition was recorded in millimeters, using an inhibition zone measuring scale (Fig. 1).

450



ISSN: 2320-5407 Int. J. Adv. Res. 7(4), 449-453

Sel-X

Soc{iu Hvup hle ;t q |
” yPe< vilE ' Q’ZC‘\loY{"leiL{'\\\t‘l Gluconaftz

Neem. Exlvacl ( . Green Tea Extvact

Results: (Table 1)

SR. NO IRRIGANTS ZONE OF INHIBITION
(DIAMETER IN MM)

1. Sodium hypochlorite 15.75mm

2. Chlorhexidine 24.5mm

3. Neem 20.5mm

4. Green tea 6mm

The antimicrobial activity of chlorhexidine was more than other agents. The antimicrobial activity of neem was
comparable with that of CHX and there was no significant difference between the two. Green tea showed the least
antimicrobial activity of all.

Statistical Analysis:
The results were tabulated and statistically analyzed using analysis of variance.

Discussion:-

Enterococcus faecalis is a saprophytic component of enteric flora and is the most common bacterium isolated from
endodontic re-treatment of apical periodontitis, either as a single organism or as a major component of the flora.
Studies have shown that E. faecalis can colonize medicated root canals with biofilm formation.'°E. faecalis has been
shown to be associated with failed endodontic cases and has the ability to invade whole length of dentinal tubules to
1100 um or close to the cementum. It is also important to validate the bactericidal action of different disinfection
methods using a resistant microorganism such as E. faecalis.""Hence, E. feacalis is used in studies regarding the
efficacy of endodontic irrigation solutions in cleaning the root canal systems.

This study employed agar diffusion method to evaluate the antimicrobial activity as several studies previously have
used this technique. Although it is a reliable method formation of zones of inhibition may be altered due to
variation in agar medium, bacterial strains, cellular density, and diffusion capacity of the agent.*®

Sodium hypochlorite, the most commonly used root canal irrigant has broad spectrum of antimicrobial activity and

excellent pulpal tissue dissolving potential. But its cytotoxicity due to its pH of 11-12 causes oxidation of proteins
resulting in heamolysis and necrosis. Several hypochlorite accidents such as damage to patient’s clothing, patient’s

451




ISSN: 2320-5407 Int. J. Adv. Res. 7(4), 449-453

or operator’s eye, air emphysema when injected in root canals and allergic reaction to the irrigant.’® These
disadvantages led to the need to identify a biocompatible and effective root canal irrigant.

The antimicrobial property of 2% chlorhexidinedigluconate could be because, CHX a positively charged
hydrophobic and lipophilic molecule interacts with the negatively charged phospholipids and lipopolysaccarides on
the cell membrane of bacteria, thereby altering the cell osmotic equilibrium. 2% CHX is bactericidal as
prercipitation of the cytoplasmic contents occurs, which results in cell death. Though CHX is being considered as
one of the ideal intracanalirrigants available today, it has shown drawbacks like tissue irritaion and reactive oxygen
species formation.?

The use of neem as an endodontic irrigant may be advantageous because neem is an excellent antioxidant with a
very high biocompatibility, and thus there is no risk of tissue toxicity with its use. Biocompatibility of neem to the
human periodontal ligament fibroblasts has already been proved, and this is an important factor favoring its clinical
application in endodontics. However, the limitation of using this wonder drug is its characteristic bitter taste, which
is because of the nimbidin present in neem. This drawback can be overcome by incorporating sweeteners into the
neem extract. Present study showed that the antimicrobial efficacy of neem comparable with CHX and it was more
than that of sodium hypochlorite and green tea.

Present study is in accordance with the study conducted by Hegde et al. in 2013 who compared the antibacterial
efficacy of 2% sodium hypochlorite, propolis, neem leaf extract, turmeric and liquorice against E. faecalis and C.
albicans, using the agar diffusion method. They concluded in their study that the neem leaf extract showed the
highest zone of inhibition against E. faecalis and C. albicans.?

Green tea extracts (GTES) contain catechin, which is one of the polyphenols from green tea. It has been reported that
GTEs have remarkable anti-inflammatory, antioxidant and anti-cariogenic effects in a number of animal tumors, cell
culture system, and epidemiological studies.?

Conclusion:-

Within the limitations of the study, antimicrobial activity of neem was comparable with that of CHX. Green tea also
showed some antimicrobial activity. Thus it can be concluded that herbal products used for root canal irrigation will
prove to be preferable considering the various disadvantages of NaOCI and CHX. Further research is required to
recommend the use of herbal alternatives as a root canal irrigant.
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