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The objective of this in vitro study was to compare the antimicrobial activity
of 5% sodium hypochlorite Vs neem leaf extract, turmeric, honey and aloe
vera against E. Faecalis, using the commonly used agar diffusion method.
Results: Honey showed the highest zone of inhibition against E.faecalis
followed by neem, sodium hypochlorite, haldi and aleo-vera.
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INTRODUCTION

Primary endodontic infections are caused by oral microorganisms which are usually opportunistic pathogens that
can invade necrotic tissue and establish an infectious process. The number of facultative anaerobes increase when
the root canal remains infected for a longer period. The success of the endodontic treatment depends on the
elimination of the bacteria from the infected root canal®.

Enterococcus faecalis is the most common organism cultured from failed root canals that undergo
retreatment and also from non - healing endodontic cases™?. It is a facultative, gram positive anaerobic organism,
which grows through the formation of a biofilm and can survive chemomechanical preparation, intracanal
medication and can reinfect the obturated root canal’.

Intracanal irrigants should possess a good antimicrobial property to enhance the outcome of the
instrumentation procedures. Chemomechanical preparation is the most important step in endodontic disinfection?.

Sodium hypochlorite is the most commonly used irrigant because it f+ulfills most of the requirements as an
ideal endodontic irrigant. But it has disadvantages like high tissue toxicity, unpleasant smell & taste, allergic
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potential and inability to remove the smear layer. To overcome the problems of currently used irrigants, the use of
herbal root canal irrigants is gaining interest*.

Various natural plant extracts have antimicrobial properties & therapeutic effects suggesting their potential
to be used as an endodontic irrigant®. The advantages of using herbal extracts in endodontics are that they have few
side effects, less expensive, better tolerated by patients and renewable in nature. Herbal extracts such as neem,
turmeric, aloe vera and honey have an antimicrobial, anti-inflammatory & antioxidant properties®®.

Aim And Obijective

e The aim of this study was to explore the antimicrobial efficacy of herbal irrigating agents which would probably
be as effective or more and at the same time less irritating to the tissues than sodium hypochlorite.

e The objective of this in vitro study was to compare the antimicrobial activity of 5% sodium hypochlorite Vs
neem leaf extract, turmeric, honey and aloe vera against E. Faecalis, using the commonly used agar diffusion
method.

Materials and Methods

Neem leaf extracts, Turmeric, Honey, Aloe vera and 5% Sodium hypochlorite, absolute ethanol, normal
saline, nutrient broth, sterile cotton swab, Enterococcus faecalis (ATCC 29212) cultures, chocolate agar were the
materials used in the study.

Preparation of Neem Leaf Extract

Mature fresh Azadirachta indica leaves were collected from the medicinal garden of Krushi Vidyapeeth
parbhani & taxonomic identification of the plant was performed. Leaves were washed in sterilized distilled water
and weighed in sterile disposable cup. 25 gms of fresh neem leaves were added to 50 ml of absolute ethanol.
Mixture as macerated for 1-2 min, extract was filtered with muslin cloth for coarse residue. Extraction process was
repeated again using coarse residue and 25 ml ethanol.

Both the extracts were pooled together and filtered through fast filter paper. Alcohol part was removed
from the extract on water bath till the volume was about 25ml. Extract was kept ready and stored in airtight
container’.

Preparation of Ethanolic Extract of Turmeric

Curcuma longa commonly known as turmeric, is an herbaceous perennial plant which belongs to the family
zingiberaceae. The plant is distributed throughout the tropical and subtropical regions of the world and widely
cultivated in South East Asian countries®

The rhizomes were washed with distilled water and dried. They were then cut into irregular large pieces
and dried in an oven by tray drying process at a temperature of 455 C for a period of about 9°-10 days till they
were completely moisture-free.

The irregular large sized pieces were ground to form a coarse powder. Maceration process of extraction
was then performed on this coarse powder of the rhizomes. 500 gms of coarsely ground powder of the Curcuma
longa rhizomes was placed in two large glass chambers each. To one glass chamber 2500 ml of sterile distilled water
was added to prepare the aqueous extract and to another one, approximately 1550 ml of water and 850 ml of ethanol
(95%) was added in a 70:30 ratio of water and alcohol to get a hydro-alcoholic extract. Both the glass chambers
were closed with a glass lid to prevent evaporation of the menstruum and this system was allowed to stand for 7
days with occasional stirring.

The liquid i.e. the menstruum was then strained and the solid residue, called marc, was pressed to recover
as much occluded solution as possible. The strained and expressed liquid thus obtained were mixed and clarified by
filtration. The filtration was carried out in a beaker using a Whatman’s filter paper no 1. 2000 ml of menstruum was
obtained which was stored in a refrigerator at  4C in two beakers .° China dishes were used for evaporation of the
menstruum. These china dishes containing the menstruum were placed on a water bath.
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After evaporation of the menstruum a thick dark brown colored sticky mass was obtained as the aqueous
extract and a yellowish brown colored sticky mass as the hydro -alcoholic extract . These extracts were stored in a
dark colored pre -sterilized airtight container . The same procedure was performed for the remaining menstruum . It
was then stored in a refrigerator at 4'C in a dark colored pre-sterilized airtight container until its further use®.

Preparation of aloe vera juice

Leaves of Aloe vera were collected from the medicinal garden of Krushi Vidyapeeth parbhani & taxonomic
identification of the plant was performed. Mature, healthy and fresh leaves of A. vera were washed in the running
tap water for 5 min and rinsed with sterile distilled water, then dissected longitudinally and the colourless
parenchymatous tissue (aloe gel) was scraped out using a sterile knife without the fibres'®. The gel was ground with
DMSO using the mortar and pestle. The extracts were filtered using Whatman No. 1 filter paper and the filtrate was
centrifuged at 5000 rpm for 5 min**. The supernatant was collected and stored in refrigerator at 4°C*,

Preparation of Honey

The honey used in this study was collected from honey comb.It was collected in sterile container and
checked for purity on chocolate agar by streaked on chocolate agar plate and incubated overnight. The honey sample
was diluted by saline to 50%

Preparation of filter discs: Whatman No 1 filter paper was obtained. Round discs of 6 mm diameter were
cut from the filter paper. They were dried and sterilized in hot air oven at 60 degree C. Each of these discs were then
soaked with 0.1 ml of the honey suspensions Pure culture of microorganisms was grown on nutrient broth which
was cultured on chocolate agar plate using inoculation loops. The plates were incubated at 37 degree C for 24 hours
under aerobic condition and were there after examined for zones of inhibition'?*®

Test for Antimicrobial Assay

E. faecalis was cultured on chocolate agar

Fig 1

Agar well-diffusion method was followed to determine the antimicrobial activity chocolate agar
plates were swabbed (sterile cotton swabs) with 8 hour using nutrient broth culture of E. Faecalis Wells
(6mm diameter and about 2 cm a part) were made in each of these plates using sterile cork borer. Neem leaf
extract, ale vera solution ,sodium hypochlorite solution, honey extract, turmeric extract and control 50il
each was added to the respective wells and the plates were incubated for 24hrs at 37degC in an
incubator***,

Control used in the study is the solvent used for extraction of neem and turmeric — ethanol. The
activity of the solvent was checked earlier and didn’t give any zone of inhibition against cultures. After
incubation period, plates were removed and zones of inhibition were recorded. Experiment was performed
3 times and mean of the zone of inhibition was recorded in mm
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Culture plate showing zones of inhibition of the sodium hypochlorite against E. Faecalis

Fig 2

Culture plate showing zones of inhibition of the neem against Enterococcus Faecalis

Fig 3

Culture plate showing zones of inhibition of the turmeric against Enterococcus Faecalis

Fig 4

Culture plate showing zones of inhibition of the Honey against Enterococcus Faecalis
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Fig 5

Culture plate showing zones of inhibition of the Aloe Vera against Enterococcus Faecalis

Fig 6

Comparative antimicrobial assay of herbal vs sodium hypochlorite showing different zone of inhibition

Fig 7

Results
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The results were tabulated and statistically analyzed using analysis of variance (ANOVA).

Zone of inhibition E. Faecalis

(Diameter in mm)

5% NaOCl ( Control Group) 3mm

Honey Tmm
Neem 4mm
' Haldi 2mm

Aloe vera Omm

Table 1

e The antimicrobial activity of honey is more than the other agents against E. Faecalis, the difference being
statistically significant.

e  The antimicrobial activity of sodium hypochlorite solution is only less than neem extract and honey.
e  The turmeric shows the weak antimicrobial activity.
e The aloe vera extract shows no antimicrobial activity.

STASTICAL ANALYSIS

Discussion

Several studies on the antimicrobial activity of irrigation solutions in endodontics, such as 0.5%,1%, 2.5%,
5% NaOCI are found in literature'®!’ E. faecalis is the most common Enterococcus sp. persisting in treated root
canals and are resistant to traditional antibiotics'® - When E. faecalis grows as a biofilm, the altered genetic and
metabolic processes of bacteria along with its complex matrix prevent the entry and action of several antimicrobial
agents™® The antibiotic resistance has been found to increase up to 1,500 times when compared with planktonic cells.
Therefore, testing the effect of an antibacterial irrigant on planktonic cells will not fulfill its effectiveness in vivo
conditions?***,

Sodium hypochlorite is the gold standard root canal irrigant used in endodontic practice?’.But the
drawbacks of sodium hypochlorite includes unpleasant taste, toxicity and causes hypochlorite accidents.

So to overcome this side effect and to meet the requirements of an ideal irrigant, Phytomedicines were
discovered by researchers. Several pharmacological activities and medicinal application. Interest on this substance is
based on its properties like antibacterial, antifungal, antiviral, antioxidant, anti-inflammatory, antipyretic, analgesic.
Considering all this properties a well-known herbal products like neem, turmeric, aloe vera & honey were used
against sodium hypochlorite.

Methodology of this study followed the standard established for agar dilution tests. Study design presented
in this paper is more consistent with other studies testing ability of antimicrobial action®.
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The antimicrobial properties of honey related to different factors which lead to antimicrobial effect. This
antimicrobial factors represented by Osmotic effect, acidity, hydrogen peroxide and phytochemical factors®. In
current study honey showed highest antimicrobial activity against E.faecalis. The pure honey contains alkaloids,
auterquinone glycosides, cardiac glycosides, flavonoids & reducing Compounds. The antibacterial properties of
honey includes, the release of low lives of hydrogen peroxide, some honey have an additional phytochemical
antibacterial compounds. The antibacterial property of honey is also due to osmotic effect of its high sugar content
as it has an osmolarity sufficient to inhibit the microbial growth?.

Also several study demonstrated antimicrobial spectrum & efficiency of honey using Staphylococcus
aureus, Klebsiella species, Escherichia coli, Streptococcus faecalis, Pseudomonas aeruginosa, proteus mirabilis,
Salmonella typhi®®.

Use of neem as an endodontic irrigant might be advantageous because it is a biocompatible antioxidant and
thus not likely to cause severe injuries to patients that might occur via NaOCI accidents. Bitter taste associated with
this plant can be altered by different formulations due to addition of sweeteners and flavors to increase the patient
compliance and acceptability””?® according to Botelho et al and Singhal et al in their experiments concluded that
Azadirachta indica is highly efficacious in the treatment of periodontal disease thus exhibiting its biocompatibility
with human PDL fibroblasts®’. In current study neem showed less antimicrobial zone than other studies which were
published earlier.

Curcumin, a yellow bioactive pigment, is the major constituent of turmeric which has a wide spectrum of
biological actions such as anti-inflammatory, antioxidant, antifungal and antibacterial activities®. According to a
study by N Niamsa turmeric has shown weak antimicrobial efficacy against E. faecalis. But the aqueous extract of
Curcuma longa showed good inhibitory activity against Candida Albicans. On the other hand in present study
curcuma longa showed diffused but satisfactory antimicrobial activity against E. faecalis.

Aloe barbadensis Miller (Aloe vera) belongs to the Liliaceae family, of which there are about 360 species.
It is a cactus-like plant that grows readily in hot, dry climates and currently, because of demand, is cultivated in
large quantities*®.commonly known aloe vera has anti-inflammatory immunostimulatory, antibacterial, antiviral,
antifungal and cell growth stimulatory activity®". In present study Aloe vera extract had not shown any antimicrobial
activity but according to Kithwas etal 2008 , Agarry etal 2005, Cete etal 2005 aloe vera juice shown antimicrobial
activity against gram positive bacteria.

Conclusion

e Sodium hypochlorite is the material of choice for irrigation but the herbal product can also provide oral health
benefits by inhibiting growth of cariogenic and root canal pathogens. Within the limitations of this study
suggested. Honey to be an excellent potential root canal disinfectant against E. Faecalis. But the more clinical
trials need to be carried out to see the beneficial effect of this herbal products.
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