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The major objective in the root canal treatment was to disinfect the entire root canal
system. Although cleaning and shaping with potent irrigants was effective in reducing the
bacterial load some bacteria do remain behind and multiply, causing reinfection of the root
canal. Placement of the medicaments act as an adjunct for effective disinfection of the root
canal system. Considering the development of antibiotic resistance, and the potential side
effects of chemical intracanal medicaments, there wasa shift in trend towards the usage of
herbal alternatives. This review was aimed to present the various herbals products and their
usage as an Intracanal medicaments.
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INTRODUCTION

The micro-organisms are the prime cause for the root canal
and periradicular infections (Nair 2006). Complete
debridement and disinfection of the canals from the microflora
is essential for the success of endodontic treatment (Bhardwaj,
et.al. 2012). However, due to some factors like, complex
nature of the root canals, there is incomplete disinfection of the
root canal system and retained microflora in the root canal are
one of most common causes for failed root canal treatment
(Safavi et al., 1990).Hence, additional methods such as the use
of intra-canal medicaments are required to maximize
disinfection of root canal system and kill as many bacteria as
possible (Spangberg et al., 2002).

Calcium hydroxide has been the prototype of any intracanal
medicament used. However, Ca (OH)2 is not effective in
eliminating bacteria from the dentinal tubules. It was reported
that Enterococcus faecalis present in the dentinal tubules was
resistant to Ca (OH)2 over 10 days.[S]With the rise in bacterial
resistance to antibiotics, there is considerable interest over the
usage of various herbal agents as anti-microbial agents.

Herbal products have been in use in medical and dental
practice and this has increased in recent years due to their high
antimicrobial activity, biocompatibility, anti-inflammatory and
anti-oxidant properties (Dilsah et al.,2006).
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Use of herbals for curing various diseases is known as
“Phytotherapy or Phytomedicine or Ethnopharmacology”. The
sources of Phytotherapeutic agents were grouped as - Plants,
animals & minerals sources (Patil. 1973). Their usage in
endodontics has  wide applications with  minimal
complications. Hence this paper reviews on various herbals
usage as an Intracanal medicaments.

Herbals Role as an Intracanal Medicaments
Azadirachtaindica (Neem)

The most useful traditional medicinal plant and is regarded as
“Village dispensary” in India. Most parts of the plant such as
fruits, seeds, leaves, bark and roots contain compounds with
proven antiseptic, antiviral, antipyretic, anti-inflammatory,
antiulcer and antifungal properties (Ambareen et al., 2014).It
has been long used in the field of dentistry for its beneficial
use in treating teeth and gum conditions. Nimbidin is the crude
principle extract from the seed kernels of Azadirachtaindica.
From this there are tetranortriterpenes isolates which are
nimbin, nimbinin, nimbidinin, nimbolide and nimbidinic acid
(Biswas et al., 2002). These active ingredients are responsible
for anti-bacterial activity. Neem was found active against
Streptococcus mutans, Enterococcus feacalis and is extremely
effective against Candida species (Orstavik et al., 1990).
Studies have showed Neem as a potent medicament against
E.faccalis and can be used as an alternative to calcium
hydroxide (Kusuma et al., 2018;Vinothkumar et al,
2013;Bohora et al., 2010).
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Garlic

Garlic (Allium sativum L) has been found to have several
pharmacological properties such as antimicrobial, antiplatelet,
antithrombotic, and anticancer activity. It is found to be
effective against Streptococcus mutans, Staphylococcus
aureus, Enterococcus faecalis and Escherichia coli (Bakri et
al., 2005). A study conducted by Eswara K et al showed that
garlic has better antimicrobial efficacy compared to calcium
hydroxide (Eswar et al., 2013). Other study conducted by Salih
JM et al advocated that garlic is more effective against
staphylococcus aureus than Enterococcus faecalis (Salih et al.,
2016).

Triphala

Triphala is an Indian ayurvedic herbal formulation. As the
name suggests, ‘Tri’ means three and ‘Phala’ means fruits. It is
a combination of three dried fruits namely, Terminalia
chebula, Terminalia belerica and Phyllanthusembelica. It has
potential anti-bacterial and anti-inflammatory properties. Its
fruit is rich in citric acid, which may aid in removal of smear
layer thereby acting as chelating agent(Ambareen et al.,
2014).A study Mugade SS et.al(Mugade et al., 2017) showed
that Triphala exhibited anti-bacterial efficacy almost similar to
calcium hydroxide and can be used as an alternative to calcium
hydroxide against E.faecalis.

Allium hirtifolium Boiss (Persian Shallot)

It is the one of the most commonly used condiment of Asian
cuisine. It is known for its medicinal values and is considered
as important of Allium species. It has flavone, sulphur
containing compounds and polyphenolic compounds which
attribute to their anti-microbial and anti-oxidant effects
(Wongmekiat et al., 2008).It has shown the anti-microbial
efficacy against many bacterial as well as fungal species. In a
study conducted by Satvati SA et al (Satvati et al., 2017)it was
reported that Allium hirtifolium Boiss showed anti-microbial
efficacy against Enterococcus faecalis even after being
autoclaved when compared to Garlic. This could be probably
due to the pivotal role of polar compounds of A. hirtifolium
Boiss extract such as polyphenols. Reports according to
another study (Amin et.al 2009) showed that the antimicrobial
efficacy of Allium hirtifolium Boiss even at the temperature of
4°C and pH changes from 4 to 8. These can be the area of
interest for its further investigations.

Curcumin longa (Turmeric)

It was widely used medicinal herb known for many years. It
has anti-microbial, antioxidant, anti-inflammatory,
antispasmodic, anticancer and may other properties marking its
use as phytotherapeutic agent in dental field. These properties
due to the presence of polyphenolic compounds (Rai et al.,
2008). The mechanism of antibacterial action of curcuma and
derivatives is not clear. Hypothesis have been proposed that
hydrophobic and hydrogen bonding of phenolic compounds to
membrane proteins, followed by partition in the lipid bilayer;
perturbation of membrane permeability consequent to its
expansion and increased fluidity causing the inhibition of
membrane embedded enzymes; membrane disruption;
destruction of electrons transport systems and cell wall
perturbation(Mithra et al., 2012). It was also suggested that
curcumin, a polyphenolic compound strongly inhibits bacterial
cell proliferation by inhibiting the assembly dynamics of
protein-filamenting temperature-sensitivemutant 7Z (FTSZ)

profilamentsin the Z- ring needed for bacterial cell division.
Curcumin has been shown to have a potent antibacterial
activity against a number of pathogenic bacteria including
Enterococcus (Rai et al., 2008).

Propolis

Propolis is a biologically active natural resinous antibiotic
which is obtained by honey bees from plant sources such as
conifers and poplars. It has Flavonoids, Phenolics and
Aromatics (Hu F et al., 2005; Kosalec et al., 2005). The
flavonoids component of Propolis contributes to its various
biologic properties such as anti-inflammatory, antibacterial,
antiviral, antifungal, antioxidant and pharmacological
properties such as healing, cytostatic & are cariostatic. Its
significant anti-inflammatory action is due to presence of
caffeic acid and phenethylester (CAPE)(Scheller et al.,
1978).The ethanolic preparation of the propolis is effective and
has bone regeneration and hard tissue bridge formation
marking its use in vital pulp therapy. A study conducted by
Kandaswamy et.al compared three medicaments and found
that propolis exhibited good antimicrobial properties as an
intracanal medicament(Banskota et al., 2001).Propolis can be
effectively used along with calcium hydroxide as dressing for
elimination elimination of endodontic especially against
E.faecalis (Oncag et al., 20006).

Casearia Sylvestris

It is a medicinal plant commonly seen in tropical America and
Brazil. It is commonly known as ‘guacatonga’. It has anti-
microbial, anti-ulcer, diuretic and healing properties. It has a
rich source of phospholipase A2 inhibitors. Studies have
shown that Caseria Sylvestris can be used as a alternate short-
term intracanal medicament (Silvaet al., 2004).

Riccinuscommunis

It is also known Castor oil or Castor acid. It is rich in ricinoleic
acid which is responsible for its anti-microbial properties.
According to the study by Lucas da Fonseca Roberti Garcia
etal it was found that Calcium hydroxide and
Riccinuscommunis paste showed better anti-microbial efficacy
than the Calcium hydroxide and Propylene glycol paste
(Lucas et al., 2009). In another study conducted by Marcio
Carneiro Valera et.al, Ricinus showed complete eradication
agaist C.albicans and exhibited significant anti-microbial
action against E.faecalis (Valera et al., 2013).

Papaine

It a natural product obtained from the latex of leaves and fruits
of papaya. It is a proteolytic cysteine enzyme which exhibits
anti-bacterial and anti-inflammatory properties. It also has
debris removing effect. Due to this tissue dissolving efficacy
of carious dentin it is used as a cariostatic agent. A study
conducted by Anuj Bhardwaj et.al, it was said that the anti-
microbial efficacy exhibited by Papaine was comparable with
CHX and can be considered as an alternate to Calcium
hydroxide (Bhardwaj et al., 2012).

Citrus limon

Lemon is a species that belong to the family Rutaceae, and is
native of Asia. It is a natural source of citric acid. Lemon juice
consists of 5% to 6% citric acid and has a pHof 2.2. A study
conducted by Sawsan&Somaia, showed that the lemon has
wide anti-microbial efficacy even against E.faecalis which
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suggest that it can be used as an intracanal medicament
(Abuzied et al).

Nissin

It is a natural antibiotic peptide isolated from Streptococcus
lactis. It is considered as an class I bacteriocin and is found to
be effective against Gram positive bacteria and pores. Its anti-
bacterial action is by the formation of pores which form by
interaction with Lipid II molecule, a main component of Gram
positive bacteria cell membranes. Thus there is inhibition in
cell wall synthesis. In a study conducted byMahendra M et.al
(Mahendra et al., 2016), Nissin showed significant anti-
microbial efficacy against E.faecalis and considered as a better

intracanal medicament than calcium hydroxide (Hemadri,
2011).

Arctiumlappa — Burdock

This plant has been obtained from Japan and grown mostly in
Brazil. They have many therapeutic applications. It possess
antibacterial, antifungal, antiplatelet, antioxidant, diuretic,
anxiolytic and HIV inhibitory effect. Artium lappa contains
sterols, tannins, sulphur containing polyacetylene, volatile
fatty oils & polysaccharides. The active constituent of Burdock
are sesquiterpene lactones and carbohydrate inulin (Pereira et
al., 2005). The antimicrobial properties of Arctium lappa was
studied. From that it was concluded that the constituents of
Arctium lappa showed a great effect against the most
organisms such as E. faecalis, Staphylococcus aureus,
Pseudomonas aeruginosa, Bacillus subtilis & Candida
albicans. This antimicrobial potential of the Arctium lappa
makes it use as root canal medicament (Gentil et al.,2006).

Aloe barbadenis— Aloe vera

Aloe vera belongs to Liliaceae family. Aloe leaves contain
clear gel and green part of the leaf that surrounds the gel which
has been widely used in cosmetic and medicinal products. Its
leaf extracts contain anthraquinones which is responsible for
its anti-bacterial properties. It also contains several active
constituents ~ vitamins, minerals, enzymes, sugars, lignin,
saponins, salicyclic acids and aminoacids (Wynn, 2005).
Alloin and emodin act as analgesics, antibacterials and
antivirals. It is effective against S. pyogenes and E. faecal is
due to the presence of anthrax quinine. A study conducted by
Kurian B et al in 2016 showed MIC (Minimal Inhibitory
Concentration) of Aloe vera was superior to calcium hydroxide
in eliminating E. faecalis and its antibacterial activity
increased with time period (Kurian et al., 2016). Compared to
other natural extracts, Aloe vera has broad spectrum
antibacterial activity against various oral pathogens.

Glycyrrhizaglabra— Liquorice

They are frequently used Kampo medicines. It exhibits anti-
inflammatory, antiviral & anti-carcinogenic effects. It consists
of a triterpenoid compound namely Glycyrrhizin that imparts
sweet taste to the liquorice root53, 54 Because of this
Glycyrrhizin, it possess antimicrobial effect especially against
E. faecalis (Bodet et al., 2008).Liquorice also inhibits most of
the cariogenic bacterias like Streptococcus mutans(Segal ef al.,
1985). Its biocompatibility is compared to that of calcium
hydroxide due to the presence of pentacyclictriterpenoid
structure. But it has slightly acidic pH whereas calcium
hydroxide having strong alkaline pH of 12(Badr et al., 2011).

Agaricusbisporus — Mushroom

It has both low and high molecular weight (LMW, HMW)
active compounds. Because of these compounds, it possess
medicinal properties like immune modulatory, anti-
inflammatory, antiviral, anti-oxidant and antimicrobial
properties. The low molecular weight components present in
mushroom are plectasin, confuentin, grifolin and neogrifolin
which imparts capacity to penetrate deep into dentinal tubules
(Alves et al., 2012). The gel form of mushroom is used as
intracanal medicament. This is prepared by sun drying,
grinding and boiling it with distilled water which then
followed by adding hydroxyl ethyl cellulose as thickening
agent in 2:1 ratio and injected into the canal with a syringe.
Also it has been revealed that the gel form of the extract
increases the contact time which enhances its performance. It
has highest efficacy against gram negative bacterias (Kurian et
al., 2016).

CONCLUSION

With the growing anti-microbial resistance, usage of herbals
can be considered as alternatives with their added advantages
of biocompatibility. They are easily available, less toxic, cost
effective and doesn’t have anti-bacterial resistance. Many In-
Vitro studies have shown their promising results. However,
clinical studies exploring their efficacy and interactions need
to be carried out.
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