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Abstract:

Plant and phytochemicals are widely used by the traditional medicinal and dental practitioners for
curing various diseases in their day to day practice. Phytomedicine have been the highly esteemed
source of medicine throughout human history. About 25-30 percent of today's prescription drugs
contain chemical moieties derived from plants. Some of these herbs and their active chemical
constituents which have a role in the management of root canal failure caused by E.faecalis are
compiled here and discussed in this review. The results of our literature studies support the use of this
Phytomedicine for human and animal disease therapy and reinforce the importance of the ethno-
botanical approach as a potential source of bioactive substances.
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Introduction:

Since antiquity, herbs and spices are
derived from medicinal plants rich in
minerals and organic matter remain the
mainstay of about 75-80% of the world’s
population for health care and gaining
popularity in developed and developing
countries. [1] Herbs have medicinal
property due to presence of different
active principles like alkaloids, volatile
essential  oils, glycosides, resins,
oleoresins, steroids, tannins, terpenes and
phenols. [2] In recent years there is an
exponential growth in the field of herbal
medicine because of their natural origin,
easy availability, efficacy, safety and less
side effects.[3,4] Enterococcus faecalis is
a facultative anaerobic microorganism

that are commonly detected in
asymptomatic, persistent endodontic
infections .

E. faecalis is a normal inhabitant of the
oral cavity. E. Faecalis is responsible for
root canal treatment failure cases and is
resistant to calcium hydroxide due to its
proton pump [5]. E faecalis can also
survive by genetic polymorphism and its
ability to bind to dentin, invade dentinal
tubules, and survive starvation. [6] E.
faecalis possesses virulence factors
including lytic enzymes, cytolysin,
aggregation substance, pheromones, and
lipoteichoic acid [7] It has been shown to
adhere to host cells, express proteins that
allow it to compete with other bacterial
cells, and alter host responses .[7, 8] E.

faecalis is able to suppress the action of
lymphocytes, potentially contributing to
endodontic failure. [9]

E. faecalis is found in 4 to 40% of
primary endodontic infections[ 7] The
frequency of E. faecalis found in
persistent periradicular lesions has been
shown to be much higher. In fact, failed
root canal treatment cases are nine times
more likely to contain E. faecalis than
primary endodontic infections [7].
Studies investigating its occurrence in
root-filled teeth with periradicular lesions
have demonstrated a prevalence ranging
up to 77% .[10-12, 13-20]

The most effective method for
eliminating E. faecalis from the root
canal space and dentinal tubules [21-23]
is the use of sodium hypochlorite and 2%
chlorhexidine, in a 2% gel or liquid
concentration form. Due to the
disadvantages of sodium hypochlorite
like unpleasant taste, toxicity, and
potential weakening of the tooth structure
by decreasing the hardness and structural
integrity of the dentin within the root
canal. To overcome this disadvantage
Herbal medicine like Propolis, Curcuma
longa, Acacia nilotica, Azadirachta
indica, Aloevera are used because of its
low side effects.

Hence our review compiles the data
related to the ethnobotanical aspects of
herbal extracts against E.faecalis to
prevent the root canal failure that
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primarily  occurs endodontic
treatment.

Ethno Pharmacology:

Role of herbs against E.faecalis
Propolis:

Propolis, a natural antibiotic is a resinous
yellow brown to dark brown substance
that honey bees collect from tree buds,
sap flows, shrubs or other botanical
sources to seal unwanted open spaces in
the hive, protecting it from outside
contaminants [24]. Propolis has been
used in  dentistry for  various
purpose.propolis pOSSess good
Antibacterial activity against
streptococcus sobrinus and streptococcus
mutans [25]. Koru et al in his study
concluded that the antibacterial property
of Propolis is due to the presence of
Flavanoids and aromatic compounds
such as cafeic acid.[26].

It also possess good anti oxidant[ 27]and
anti inflammatory activity [28].In dental
practice it is used as an pulp capping
agent[ 29],Intracanal Irrigant [30],Mouth
rinse,[31]cariostatic agent [32] ,treatment

during

of periodontitis [33] and Denture
stomatitis etc.,
Oncag et al [34] compared the

antibacterial efficacy of three commonly
used intracanal medicaments with
propolis against Enterococcus faecalis.
He concluded

That propolis had potent antibacterial
activity against E. faecalis in the root
canals, suggesting that it could be used as
an alternative intracanal medicament.
Awawdeh et al [35]also evaluated the
effectiveness of propolis and calcium
hydroxide in Ex-vivo as a short-term
intracanal medicament against
Enterococcus faecalis.

He concluded that propolis is very
effective as intracanal medicament in
rapidly eliminating E. faecalis.
Al-Qathami and Al-Madi conducted a
study to compare the antimicrobial
efficacy of propolis, sodium hypochlorite
and saline as an intracanal irrigants.
Bacterial samples

Were taken from the teeth immediately
after accessing the canal and after
instrumentation and irrigation. The
results of their study indicated that the
propolis has potent antimicrobial activity
equal to that of sodium hypochlorite. [30]
Curcuma longa

Curcumin is the principle curcuminoid of
the popular Indian spice turmeric, which
is a member of the ginger family
(Zingiberaceae). Turmeric is used
extensively in foods for both its flavor
and color, as well as having a long
tradition of use in the Chinese and
Ayurvedic  systems of  medicine,
particularly as an anti-inflammatory
[36]and for the treatment of flatulence,
jaundice, menstrual difficulties,
hematuria, hemorrhage, and colic.[37]
Turmeric can also be applied topically in
poultices to  relieve pain  and
inflammation.[38] The active
constituents of turmeric are the flavonoid
curcumin  (diferuloylmethane)  and
various volatile oils, including tumerone,
atlantone, and  zingiberone.  Other
constituents include sugars, proteins, and
resins.[38] It possess good antioxidant
[39], hepatoprotective [40], antimicrobial
[41]and anti cancer activity .[42, 43]
Haukyik et al studied the phototoxic
effects of curcumin against gram positive
bacteria like E.faecalis , streptococcus
intermedius and gram negative bacteria
E.coli were investigated in Aqueous
preparations.he found changes in post

irradiation  incubation time,curcumin
concentration,irradiation dose and
preparation strongly influenced the
phototoxic efficiency of curcumin in

vitro aqueous preparation of DMSO,PEG
were the most efficient vehicles for
curcumin to exert photokilling of gram
positive and gram negative bacteria.[44]

Prasanna Neelakantan conducted an in
vitro study to evaluate the antimicrobial
efficacy of curcumin against E. faecalis
considering Sodium hypochlorite (3%) as
reference for comparison. The result of
his study revealed that curcumin had
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significant antibacterial activity against
E.faecalis .he concluded that the
antibacterial activity of curcumin was
similar to sodium hypochlorite and thus
herbal medicine can be wused in
endodontics for root canal failure .[45]
Acacia nilotica

Acacia nilotica is also known as Gum
Arabic tree, Babul, Egyptian thorn,
Acacia species contains secondary
metabolites including amines and
alkaloids, cyanogenic glycosides,
cyclitols, fatty acids and seed oils,
fluoroacetate, gums, nonprotein amino
acids, terpenes (including essential oils,
diterpenes, phytosterol and triterpene
genins and saponins), hydrolyzable
tannins, flavonoids and condensed
tannins. [46] The plant is richer source of
cystine, methionine, threonine, lysine,
tryptophan,  Potassium,  phosphorus,
magnesium, iron and manganese .[47]
Babul plant is therapeutic used as Anti-
cancer, anti tumours, Antiscorbutic,
Astringent,  anti-oxidant,  Natriuretic,
Antispasmodial, Diuretic, Intestinal pains
and diarrhea, Nerve stimulant, Cold,
Congestion, Coughs, DysenterFever,
Hemorrhages, Leucorrhea, Ophthalmia
and Sclerosis.[ 48]It possess good Anti
microbial activity [49,50],antioxidant
activity [51] anti fungal [52 , anti
viral activity [53],antibiotic activity
[54],anti cancer [55] and

anti hypertensive activity [56 ]etc.,
Babool is also used for the treatment of
skin, sexual, stomach and tooth problems
it has been proved as effective medicine
in treatment of malaria, sore throat (aerial
Part) and toothache (bark) [57] Rosina
Khan et al [58]suggested that babool has
shown to posses antibacterial activity
against  streptococcus mutans and
Enterococcus faecalis.

Dhanya kumar et al conducted an invitro
study on azardirachta indica, glycyrrhiza
glabra, cinnamum zeylanicum, syzygium
Aromaticum, accacia nilotica on
streptococcus mutans and enterococcus
faecalis .He concluded that the

effectiveness of these herbal extracts was
likely due to their active ingredients, the
results of this

In vitro study suggest that alcohol
extracts of neem, liquorice, clove,
Cinnamon, babool showed strong
antimicrobial activity against oral micro
organisms like

Streptococcus mutans moreover, extracts
of Liquorice, Clove, Cinnamon, Babool
have strong antimicrobial activity against
E.faecalis but Babool at a concentration
of 50% had the highest antimicrobial
activity against Enterococcus
faecalis.[59]

Azadirachta indica

Azadirachta Indica commonly known as
Neem is used as traditional medicine for
household remedy against various human
ailments, since antiquity [60-65].
Nimbidin, a major crude bitter principle
extracted from the oil of seed kernels of
A. indica demonstrated several biological
activities. Few tetranortriterpenes
including nimbin, nimbinin, nimbidinin,
nimbolide and nimbidic acid have been
isolated. [66, 67]

Various Literature indicates that Neem
leaf extract possess anti arrhythmic
[68],anti arthritic [69], anti viral,[70] anti
oxidant [71], Hepato protective activity
[72] anti diabetic activity [73]anti ulcer
activity [74] , anti malarial [75]
antifungal [76].anti carcinogenic
activity.[77]Neem leaves, seeds and bark
possesses a wide  spectrum  of
antibacterial

action against Gram-negative and Gram-
positive microorganisms,including

M. tuberculosis and streptomycin
resistant strains .[78] In vitro, it inhibits
Vibrio cholerae,Klebsiella pneumoniae,
M. tuberculosis and M. pyogenes
[79]Antimicrobial effects of neem extract
have been  demonstrated  against
Streptococcus mutans and S. faecalis
[80] Neem leaf extract is also used to
treat dental plaque and gingivitis .[81]
Bohora and co workers in their findings
concluded that the Neem (Azadirachta
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Indica) leaf extract has significant
antimicrobial effect against E.faecalis
derived from infected root canal
samples.[82]

Similar study conducted by Naiyak
Arathi et al also found that aqueous and
ethanolic extract of Neem (Azadirachta
Indica) leaf  showed  significant
antibacterial activity against E.faecalis
[83] Its antioxidant and antimicrobial
properties makes it a potential agent for
root canal irrigation as an alternative to
sodium hypochlorite.

Aloe Vera (Aloe barbadensis miller)

The botanical name of Aloe vera is Aloe
barbadensis  miller.It  belongs to
Asphodelaceae (Liliaceae) family; the
species is frequently used in herbal
medicine. Aloe vera is found to possess
good wound healing activity.[84, 85]Aloe
Vera gel has

Been reported to have a protective effect
against radiation damage to the skin [86,
87].

Aloe Vera is a potent anti inflammatory
agent [88] Laxative [89] it exhibits
potent

anti viral and anti tumor activity [90].1t
also possess anti acne effect [91],
antiseptic effect. = Based on scientific
evidence Aloe Vera is used in treatment
of Seborrheic dermatitis, [92 ]psoriasis
vulgaris,[93,94] genital herpes [95,96
]skin burns,[97]diabetes (type 2),[98]
HIV infection, [99] cancer
prevention,[100,101] ulcerative colitis.
[102] Aloe Vera possess good anti

bacterial and anti fungal activity
Streptoccocus pyogenes and
Streptococcus  faecalis are  two

microorganisms that have been inhibited
by aloe vera gel.[103, 104]

In dentistry Aloe vera is used in cases of
Apthous ulcers, Lichen planus, and
Alveolar osteitis. Enterococcus faecalis
has been associated with failure of pulp
space therapy. It has been shown that
Enterococcus faecalis may tolerate
antibacterial effect of Calcium Hydroxide
treatment.[105]

Suresh Chandra conducted a study on in
vitro antibacterial efficacy of Aloevera
extract on resistant antimicrobial strains
in endodontics. The antimicrobial effect
of water, alcohol, chloroform extracts of
Aloe Vera gel were investigated on
different strains of bacteria and
yeasts.His  study concluded that
chloroform extract of Aloevera

Showed significant Zone of Inhibition
against E.faecalis hence, Aloe vera has
shown antimicrobial effect against
resistant microorganisms found in pulp
space.[105]

Conclusion:
Enterococci have been recognized as
being potentially pathogenic

microorganism for humans since the turn
of the century. Enterococcus faecalis has
been only occasionally found in cases of
primary  endodontic infections but
frequently isolated or detected in cases in
which the endodontic therapy has failed.
It is the one of the most isolated or
detected species from oral infections,
including marginal periodontitis, infected
root canals, and periradicular abscesses.
The major cause of endodontic failure is
the survival of this microorganism in the

apical portion of root filled teeth.
E.faecalis can adhere to the root canal
walls, accumulate, and form

communities organized in biofilm, which
helps it resist destruction by enabling the
bacteria to become 1000 times more
resistant to phagocytosis, antibodies, and
antimicrobials than non-biofilm
producing organisms.One of the effective
method to eradicate E.faecalis is use of
Sodium chloride and 2% chlorhexidine
solution.

Our review updates the use of Herbal
medicine, their pharmacological activity
and antibacterial  efficacy against
E.faecalis in prevention of Root canal
failure that occurs during Endodontic
procedure. The compiled data provided
in this article will surely aid the
Endodontist to have an interest in
implementing the herbal products in their
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day to day practice because of its easy
availability, safety with minimal side
effects.
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