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Abstract
Background Irrigation has significant role in endodontic treatment, many types of
antimicrobial irrigation solutions have been used, but due to the ineffectiveness, safety
concerns and side effects of this irrigation, the herbal alternatives for endodontic irrigants might be beneficial. Objectives This study compared the in vitro effectiveness of
tea tree oil and clove oil as possible irrigants in endodontics against Enterococcus faecalis in comparison with 3% Sodium hypochlorite. Materials and Methods E. faecalis
was isolated from patients in need for endodontic treatment; VITEK was employed for
E. faecalis isolate conformation. Muller Hinton agar was prepared with 100µl of freshly
prepared suspension of E.faecalis. Wells of 6mm diameter and 4mm depth were punched
in each petri dish, the well were filled with 50 µl of: Group I: 3% sodium hypochlorite,
Group II: 50% clove oil, Group III: 100% clove oil, Group IV: 100% tea tree oil. All petri
dishes were incubated at 37oC for 24hr Zone of inhibition of the bacterial growth was
calculated Results Statistical analysis of the obtained results was calculated. One way
ANOVA was performed among four groups which showed as highly statistical difference
with a p-value <0.01, LSD test was performed, group I & group IV is significantly was
higher than group II, group III (p-value = 0.001), while there were no significant differences between group I & group IV (p-value = 0.165). Conclusion Both tea tree oil
&clove oil showed antimicrobial activity against Enterococcus faecalis, however, tea tree
oil & Sodium hypochlorite had better antimicrobial properties than clove oil.
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Introduction
Root canal irrigation plays a key role in the
success of endodontic treatment because
the irrigant eliminate the microorganisms
in the root canal, facilitate removal of necrotic tissue, Furthermore, irrigants help
39

in prevent packing infected hard and soft
tissue apically in the root canal and into
the periapical area. (Kholoud et al, 2020).
The most common irrigant used in endodontic is Sodium hypochlorite. It is an effective antimicrobial agent and an excel-
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lent organic tissue solvent (Ercan et al,
2004), however, NaOCl have numerous
disadvantages. Tissue toxicity, unpleasant taste and odor is major drawbacks of
NaOCl (Kamath et al, 2013, Jain and Ranjan, 2014). Using herbal extracts such as
Aloe Vera in endodontic have many advantages (Babaji et al, 2016) ,like are safety,
easy availability, increased shelf life, cost
effectiveness, and lack of microbial resistance so far (Pratishta and Ranjan, 2014).
Tea tree oil has numerous advantages, it
has antibacterial, anti-fungal. The major
component, terpenin-4-ol is responsible
for its antibacterial and antifungal properties. Also, it has a mild solvent effect
(Sinha et al, 2015). Clove oil has antibacterial and antifungal actions. It is used as
an antiseptic in oral infections. The high
levels of eugenol in clove essential oil are
responsible for its strong antimicrobial activity (Borzini et al, 2016). The purpose of
this study was to compare the in vitro effectiveness of tea tree oil and clove oil as
possible irrigants in endodontics; against
Enterococcus faecalis in comparison with
3% Sodium hypochlorite by using agar
well diffusion test.
Martials and Methods
Ethical committee approval
This study approved by the ethics committee
University
of
Baghdad\Collage of Science in January 14, 2021
(Ref.:CSEC/0121/0029).
Sampling procedure
Between April 2021 and May 2021, E.
Faecalis bacteria sample were collected&
isolated from 10 patients attending to endodontic department in Al-Shaheed Dr.
Waseem specialized dental center Baghdad. Two sterile paper points ISO size 20
(Dentsply) were used to collect each sample by inserting them inside the canal to full
working length for 60 seconds then each
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paper point was transferred to plane tube
contain 5 ml brain heart infusion broth (Liofilchem-Italy); (AL-Bader and AL-Huwaizi, 2020; AL-Hyali, 2013). Samples were
transport to laboratory and incubated an
aerobically at 37°C for 24 hr. After incubation each sample was streaked on selective media-Pfizer Selective Enterococcus
agar and incubating anaerobically at 37oC
for 24hr. The growth of microorganism
can be identified based on morphological
appearance of colony by size- shape and
color. VITEK was employed for E. faecalis
isolate conformation; colonies were loaded
in VITEK gram positive kite.
Antimicrobial activity
Muller Hinton agar were prepared and inoculated with 100µl of freshly prepared (0.5
McFarland turbidity standard) suspension
of E. Faecalis .The inoculum was spread
on a petri dish by mean of sterilized cotton
swap. Wells of 6 mm diameter and 4 mm
depth were punched in each petri dish,
the wells were filled with 50 µl of: Group
I: 3% sodium Hypochlorite (cerkamed,
Poland) Group II: 50% clove oil (essential oil, now), Group III: 100% clove oil
(essential oil, now) Group IV: 100% tea
tree oil (essential oil, now). All petri dishes
were incubated at 37oC for 24hr (AL-Bader
and AL-Huwaizi, 2020). Zone of inhibitions
which is clear zone of no growth of the bacteria were measured across the diameter
of each well by using a digital vernier caliper, no zone indicated a complete resistance of bacteria to the agents (AL-Bader
and AL-Huwaizi, 2020).
Results
ANOVA test which showed as highly statistical difference P ≤0.001 (table 1). LSD
test was performed to compare among
the mean difference between each paired
groups in table (2). Group I & group IV
were significantly higher than group II,
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group III, respectively (P-value =0.001),
while there were no significant differences between group I & group IV. Also there
were no significant differences between
group III& group IV
Table (1): ANOVA, Mean, and SD of
inhibition zone in millimeter of E.
faecalis.

Table (2): LSD test.
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Discussion
Infections of root canal are multi-bacterial; more than 70% of the bacteria isolated is anaerobic bacteria. E. faecalis had
commonly been isolated from root canals
of failed endodontic treatment cases (Kumaran et al, 2020). Sodium Hypochlorite is
the most widely used irrigation solution in
endodontic. It is ideal compared with other
irrigation solutions .it has a broad antibacterial spectrum and is sporicidal and viricidal (Topbas et al, 2017). The results of
the present study revealed that; 3% Sodium Hypochlorite performed better than
all the test groups followed by tea tree oil
extract, but there was no significant difference between 3% Sodium Hypochlorite &
tea tree oil, this finding presents a great
promise to use tea tree oil as an alternative to chemical irrigation. The results of
this study showed that tea tree oil have
strong antimicrobial potential against E.
Faecalis (inhibition zone ≥ 20 mm) as stated by Rusenova and Parvanov, 2009. This
result is in agreement with several studies,
such as (Kamath et al, 2013; Sinha et al,
2015). Tea tree oil is the volatile essential
oil derived mainly from the Australian native plant, Melaleuca alternifolia. (Thosar
et al, 2014). The antibacterial activity of
tea tree oil may be due to its active component terpinen-4-ol, and /or other constituents like alpha terpinene, (Lee et al,
2013) Mechanisms of action of tea tree oil
is also attributed to its hydrocarbon structure and inherent lipophilicity (Mickienė et
al, 2011). It is assumed tea tree oil can
cause inhibition of respiration of bacterial
cell, loss of intracellular material and /or
loss of membrane integrity and function
(Lee et al, 2013). Furthermore ,this study
revealed that, there was no significant difference between clove oil 50% vs. clove oil
100%, furthermore, there was highly significant difference between clove oil 50%,
clove oil 100% vs 3% Sodium Hypochlo-
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rite &tea tree oil. Clove oil has antibacterial and antifungal actions (Kouidhi et al,
2010), (Thosar et al, 2014). Its strong antimicrobial activity due to the presence of
several constituents, mainly phenyl-propanoides such as carvacrol, thymol, eugenol
and cinnamaldehyde (Chaieb et al, 2007).
The high levels of eugenol &phenolic compound being able to denature protein and
react with cell membranes’ phospholipids
changing their permeability and inhibiting
Gram-negative and Gram-positive bacteria (Chaieb et al, 2007).In this study were
investigated the antibacterial of these irrigants in vitro. Further ex vivo studies are
required to investigate the antibacterial effect on biofilm.
Conclusion
Within the limitation of this study:
1.Both tea tree oil & clove oil showed antimicrobial activity against Enterococcus
faecalis. In vitro observations of these irrigants appears promising as intra canal
irrigation, however, further clinical studies
are required to investigate biocompatibility and safety.
2.Sodium hypochlorite and tea tree oil had
better antimicrobial properties than clove
oil.
3.Clove oil, both at 50% & 100% concentrations showed antimicrobial activity
against Enterococcus faecalis.
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