Open Journal of Stomatology, 2021, 11, 208-220
https://www.scirp.org/journal/ojst

ISSN Online: 2160-8717

ISSN Print: 2160-8709

/
oo Resmurch
0.00 Publishing

Evaluation of Propolis as Intracanal
Medicament against Enterococcus

faecalis

Randa O. Elsayed!

, Sanaa O. Yagoub?

, Neamat Hassan Abubakr3*

'Dental Materials Department, Faculty of Dentistry, Al Neelain University, Khartoum, Sudan

2Microbiology Department, Faculty of Science and Technology, Al Neelain University, Khartoum, Sudan
3School of Dental Medicine, University of Nevada, Las Vegas, NV, USA
Email: Randaosman909@hotmail.com, Soyagoub08@hotmail.com, *neamat.hassan@unlv.edu

How to cite this paper: Elsayed, R.O.,
Yagoub, S.O. and Abubakr, N.H. (2021)
Evaluation of Propolis as Intracanal Medi-
cament against Enterococcus faecalis. Open
Journal of Stomatology, 11, 208-220.
https://doi.org/10.4236/0jst.2021.115018

Received: April 13,2021
Accepted: May 22,2021
Published: May 25, 2021

Copyright © 2021 by author(s) and
Scientific Research Publishing Inc.

This work is licensed under the Creative
Commons Attribution International
License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

Abstract

The present study aimed to comparatively evaluate Propolis, Calcium hydrox-
ide Ca(OH),, Chlorhexidine gel 2% (CHX) intracanal medicaments, and a
mixture of Propolis with Ca(OH), and CHX against Enterococcus faecalis.
Material and methods: One hundred and eight single-rooted extracted hu-
man teeth were used; all teeth were cut 14 mm away from the apex and pre-
pared until size 25 master apical file. Samples were sterilized and dipped in
Brain Heart Infusion Broth (BHI) contaminated with E. faecalis for 21 days at
37°C. Samples removed, divided into six groups, injected with different me-
dicaments as following: group A: Propolis; group B: Ca(OH),; group C: CHX;
group D: Propolis + Ca(OH),; group E: Propolis + CHX, group F: control
group with no medicament, teeth sealed with filling material and nail varnish
for three times periods 2, 7 and 10 days. After each time period, samples were
opened and irrigated with normal saline. H-file applied to the full length to
obtain dentine chips, the files collected into test tubes containing sterile BHI
and stored for 48 hours under anaerobic conditions. Samples were then re-
moved and culture in Mueller-Hinton agar, then samples incubated for one
week at 37°C after which colony forming units counted using colony counter,
statistical analysis was done with ANOVA and post hoc use LSD. Results:
Propolis, 2% Chlorhexidine gel, and a mixture of Propolis with Calcium hy-
droxide were effective against E. faecalis, Calcium hydroxide, and a mixture
of Propolis Chlorhexidine was not effective against it. Conclusions: Propolis
showed a promising role as an intracanal medicament.
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1. Introduction

The endodontic treatment’s success is most significantly dependent upon elimi-
nating root canal infection and preventing contamination during treatment [1].
The microbial flora in canals after endodontic failure was limited to predomi-
nantly Gram-positive microbial species. Facultative anaerobes, especially E. fae-
calis, were the most commonly isolated microorganisms [2].

Intracanal medicaments have been thought of as an essential step in killing the
bacteria in the root canal, and if multiple-visit endodontics is chosen, an intra-
canal medicament is strongly recommended [3]. The intracanal medicaments may
be used for several purposes; it eliminates any remaining bacteria after canal in-
strumentation, reduces inflammation of periapical tissues and pulp remnants,
renders canal contents inert and neutralizes tissue debris, acts as a barrier against
leakage from the temporary filling, and help to dry persistently wet canals [4].
Currently, calcium hydroxide is the most used intracanal dressing [5]. However,
its effectiveness against E. faecalis is controversial [6] [7]. Chlorhexidine having
an advantage of bactericidal action, substantivity, biocompatibility, low toxicity,
and lesser chances of developing resistance [8], as it possesses a wide range of
antimicrobial activity; CHX has been used in Endodontics as an irrigating sub-
stance or intracanal medicament [9]. However, a recent study shows that Chlor-
hexidine reduced the success of root canal treatment [10].

Propolis is natural material synthesis by Bee; it has a complex composition
such as esters, phenolic compounds, and flavonoids. Propolis has been revealed
to possess antibacterial, anti-inflammatory, antiviral, antifungal, antioxidant, and
immunomodulatory effects [11]. Propolis exhibits antimicrobial activity against
E. faecalis, S. aureus, C. albicans and it could be used as intracanal medicament
[12], it has been demonstrated in various in vitro, in vivo and ex vivo studies, as
well as in human clinical trials [13]. Several studies revealed that Propolis had
good antibacterial activity against E. faecalis in the root canals and suggested
that it could be used as an alternative intracanal medicament [12] [14] [15] [16].

This is an ex vivo study aimed to evaluate Propolis, Calcium hydroxide paste,
Chlorhexidine gel 2%, and their mixtures as intracanal medicaments against E.
faecalis.

2. Materials and Methods

This study was conducted at the Faculty of Dentistry and Department of Micro-
biology and Molecular Biology, Faculty of Science and Technology, Al Neelain
University, Khartoum, Sudan. Ethical consent was obtained from Al Neelain
University Ethical and Research Committee. Verbal consent was also requested
by the patient to volunteer in providing their extracted teeth for experimental

purposes.

2.1. Study Population

The single rooted human teeth were collected after extraction due to different
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dental indications in Khartoum state.

2.2. Sample Size

Sample size was 108 teeth, divided into six groups from (A to F); each group con-
tains 18 teeth based on the calculation from previous study by Bolla ez a/ [17].

2.3. Preparation of the Extracts

100 gram of Propolis sample was extracted, extraction was carried out according
to method described by Sukhdev et a/ [18], and 1000 ml with 80% ethanol (S D
Fine Chemicals, India) was used to dissolve the sample. The yield percentage was
calculated as followed: Weight of extract obtained/weight of plant sample x 100.

The 100 gms of the Propolis was yield as 38.26 g giving a yield percentage of
38.26% Propolis ether extract.

2.4. Preparation of the Samples

The collected single-rooted teeth were stored at formalin solution until used.
The methodology used was adapted from Gomes et al [19]. Before starting root
canal preparation, scaling was done with an ultrasonic scaler to remove tissue
remnants and stains around the teeth. To standardized root canal preparation,
all teeth crown was cut 14 mm away from the apex using a diamond disc in the
micro motor (EMMI VI Sri—Badia Polesine RO, Italy). Then root canals were
prepared until size 25 using K-file (Mani, Inc, Tochigi, Japan). After preparation,
the apical region sealed by Glass ionomer cement (GIC) (Changshu Shang Chi
Dental Materials Co. Ltd) to block bacterial microleakage. The smear layer re-
moved using EDTA 17% (Prep Gel, MIXODENT, Delhi, India). Teeth were kept
in sterilizing pouches, then autoclaved at 121°C for 30 min.

2.5. Preparation of the Enterococcus faecalis

The Enterococcus faecalis was obtained from the Department of Microbiology,
Faculty of Medical Laboratory, Al Neelain University. The isolate was recon-
firmed by morphological appearance, cultural characteristic and biochemical
reactions. The average number of viable organisms per ml of the stock suspen-
sion was determined by using surface viable counting technique (Miles and Mi-
sra technique) [20], the number of developed colonies (CFU) was counted. It
was about 6000 x 107°. Brain Heart Infusion Broth (Himedia, Mumbai, India)
was prepared with a 37 gm/Liter concentration. Seven bottles with 200 ml each
of brain heart infusion broth were prepared. The sterilized teeth were divided
into six bottles containing sterile media (18 teeth for every group) and autoc-
laved at 121°C for 20 minutes. One bottle containing only sterile media was ap-

plied as Control for media sterility.

2.6. Inoculation of Samples

After sterilization, the six bottles that contained teeth were removed and wait

until it reaches room temperature, then 2 ml of bacterial suspension prepared
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before was added to them. All bottles were incubated at 37°C for 21 days. The
presence of viable bacteria was checked during the incubation period from 7
days to 21 days. The bottle prepared for the sterility following was clear, unlike
the other six bottles, which showed turbidity.

2.7. Antimicrobial Activity of the Medicaments

After the incubation period (21 days), the teeth were removed divided into six
groups the teeth canal were injected with the different intracanal medicament
(Table 1). The distribution of the groups were as follows: group I [60% Propo-
lis]; group II [(Ca(OH), paste (Well-paste, Vericom CO, LTD, Korea)]; group III
[2% Chlorhexidine Gluconate gel (PPH Cerkamed, Poland)]; group IV [Propolis
+ Ca(OH),]; group V [Propolis + CHX 2%]; group VI [Control group with no
medicament]. Teeth were then seal with temporary restorative material (Ora-
fill-G temporary filling material, PREVEST, DenPro, limited, India) and nail
varnish. The samples were applied and sealed in sterile Petri plates at 37°C, each
group was divided into three subgroups containing six teeth; one subgroup was
examined after two days, the second subgroup was examined after seven; the last
group was examined after ten days. At the target time, the samples were re-
moved, opened, and irrigate with sterile normal saline. H-file size 25, applied to
the full working length to obtain dentine chips. The H files were inserted into a
test tube containing BHI, and stored for 48 hours in anaerobic condition at
37°C. The number of bacteria in the broth was counted from the control group,
it was more than 300 x 107> considered as un countable number of bacteria, then
samples were removed and aseptically culture in Mueller-Hinton agar for one
week at 37°C, Colony-forming units were counted using colony counter. All

readings were taken after seven days.

2.8. Statistical Analysis

Data was manipulated through the statistical software: Statistical package for social
science (SPSS) version 20. The data were statistically analyzed with a one-way
analysis of variance using the ANOVA and post hoc test with least significant
difference (LSD) multiple comparison tests to check the difference between the

different medicaments. P-value < 0.05 was considered statistically significant.

Table 1. Description of the examined groups.

Group Number Component of the Intracanal Medicament
Group I 60% Propolis
Group II Calcium hydroxide [Ca(OH),] paste
Group III 2% Chlorhexidine [CHX] gel 2%
Group IV 60% Propolis + Ca(OH),
Group V 60% Propolis+ 2% CHX gel
Group VI Control group with no medicament
DOI: 10.4236/0jst.2021.115018 211 Open Journal of Stomatology
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3. Results

1) Number of the bacteria counting from teeth treated with different me-
dicaments after two days’ (group 1).

In this study, CHX showed the best activity for inhibition of the E. faecalis, the
number of the inoculated bacteria was dramatically reduced from 6000 x 107 to
1.5 x 107 Similarly both Propolis and the mixture of Propolis and calcium hy-
droxide showed apparent reduction of the number of the bacteria to 18.5 x 1072,
and 46 x 107, respectively. While, the teeth that received calcium hydroxide
alone, the mixture of Propolis and Chlorhexidine, and control (teeth receiving
no treatment), all showed uncountable (more than 300 x 10%) number of the £
faecalis (Table 2).

2) Number of the bacteria counting from teeth treated with different me-
dicaments for the seven days’ (group 2).

This group was evaluated after 2 days, 4 days and 7 days. Chlorhexidine
showed the best activity against E. faecalis the number of the inoculated bacteria
was reduced from 6000 x 107° to 100 x 107>, 90 x 107> and 26 x 107 after 2, 4 and
7 days respectively. Propolis showed an apparent reduction of bacterial colonies
from uncountable after 2 days to 116 x 107> after 4 days and 72 x 107> after 7
days. The mixture of Propolis and calcium hydroxide also showed a reduction of
the number of the bacteria to 3 x 107 and 7 x 107> and 16 x 107 respectively.
While, calcium hydroxide alone, the mixture of Propolis and Chlorhexidine and
teeth that inoculated with the bacteria and not receive any treatment (control)
were all showed an uncountable number of the E. faecalis during these examina-
tion, (Table 3). Showed number of the bacteria counting from teeth treated with
different medicaments during seven days (CFU 107%).

Table 4, showed the statistical analysis of these groups, the table showed that
there is highly significant difference between medicaments.

3) Number of the bacteria counting from teeth treated with different me-
dicaments for the ten days’ (group 3).

This group was evaluated after 2 days, 4 days and 7 days. In this group,
Chlorhexidine showed the highest activity of inhibition of the E. faecalis after

two, four and seven days. The number of the inoculated bacteria was

Table 2. Number of the bacteria count (CFU 1072) from teeth treated with different me-
dicaments for group 1.

Medicaments Number of bacteria CFU 102

Calcium hydroxide Uncountable
Chlorhexidine 1.5% 107

Propolis 18.5x 1072
Propolis + Calcium hydroxide 46 x 107

Propolis + Chlorhexidine >300 x 1072

Control group (without medicament) >300 x 1072
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Table 3. Number of the bacteria counting from teeth treated with different medicaments
for seven days (CFU 10-2).

Medicaments At 2 days At 4 days At 7 days
Ca(OH), >300 x 1072 >300 x 1072 >300 x 1072
CHX 100 x 1072 90 x 1072 26 x 1072
Propolis >300 x 1072 116 x 1072 72 x 1072
Propolis + Ca(OH), 3x107 7 x 1072 16 x 1072
Propolis + CHX >300 x 1072 >300 x 1072 >300 x 1072
Control group >300 x 1072 >300 x 1072 >300 x 1072

Table 4. Statistic analysis using ANOVA for the different medication groups.

Medicament Mean Std. Deviation Std. Error F P-Value
Ca(OH), 300.00 0.00 0.00
CHX 41.50 43.24 17.65
Propolis 103.50 100.35 40.97

Propolis + Ca(OH), 17.83 13.82 5.64 16.932  <0.001*
Propolis + CHX 169.67 142.99 58.38
Control group 300.00 0.00 0.00
Total 133.38 134.79 20.80

reduced from 6000 x 107 to 1.5 x 107 after 7 days the count increased to 30 x
1072 Propolis showed an apparent reduction of bacterial colonies to 52 x 107
after 2 days and to 39 x 107 after 4 days, then the count increased to 42 x 107
after seven days. The mixture of Propolis and calcium hydroxide reduced the
number of bacteria to 12 x 107> after 2 days and to 31 x 107 after 4 days and the
count increased to 38 x 1072 While the mixture of Propolis and Chlorhexidine
gel 2% show pattern of activity against the E. faecalis and the number of colonies
was reduced to 25 x 107 after 2 days, then count increased 47 x 10~ after 4 days
and then decreased 46 x 107 after 7 days. Both calcium hydroxide and control
groups all showed uncountable number of the E. faecalis (Table 5).

Results showed a high significant difference between medicaments, so there is
a need for multiple comparisons. Multiple comparison was done use post hock
test least square different (LSD), shown in Table 6.

The value of the coefficient of determination (R2) indicates that group and
medicament explain 99.5% of CFU variation. There is a highly significant effect
of group on CFU, also highly significant effect of medicament on CFU. The in-
teraction between the two independent variables and medicaments is highly sig-
nificant; each medicament’s effect on CFU is not the same for all groups. The fi-
nal comparison between tested medicaments in different groups (CFU) through

different periods is shown in Figure 1.
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Table 5. Number of the bacteria counting from teeth treated with different medicaments
for ten days (CFU 10-2).

Medicaments After 2 days After 4 days After 7 days

Ca(OH), >300 x 1072 >300 x 1072 >300 x 1072
CHX 1.5x 107 1.5x107? 30 x 107
Propolis 52 x 1072 39x 1072 42 %1072
Propolis + Ca(OH), 12 x 1072 31x1072 38 x 1072
Propolis + CHX 25x 1072 47 x 1072 46 x 1072

Control group >300 x 107 >300 x 107 >300 x 107

Table 6. Multiple comparisons for CFU by medicament.

(I) Medicament Mean Difference (I-J) Std. Error P-Value
2% CHX gel 258.5000 42.5424 0.000
Propolis 196.5000 42.5424 0.000
(Ca(OH),) Propolis + Ca(OH), 282.1667 42.5424 0.000
Propolis + 2% CHX gel 130.3333 42.5424 0.005
Control group 0.0000 42.5424 0.000
Propolis —62.0000 42.5424 0.155
Propolis + Ca(OH), 23.6667 42.5424 0.582
2% CHX gel
Propolis + 2% CHX gel -128.1667 42.5424  0.005
Control group —258.5000 42.5424  0.000
Propolis + Ca(OH), 85.6667 42.5424 0.053
60% Propolis Propolis + CHX —66.1667 42.5424  0.130
Control group —196.5000 42.5424  0.000
Propolis + CHX -151.8333 42.5424 0.001
60% Propolis + Ca(OH),
Control group —282.1667 42.5424  0.000
60% Propolis + 2% CHX gel Control group —-130.3333 42.5424  0.005
Medicament
300.000-]
Wca9+)2
EcHx
ClProplis
W Prop. + Ca(9+)2
CJProp. + CHX
l-Ve control
200.000
)
fr
(&)
c
&
5}
=
100.0007]
0.000~

Group 1 (After 2 days) Group 2 (After 7 days) Group 3 (After 10 days)
Group

Figure 1. Comparison between different medicaments in different groups.
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4. Discussion

The causative factors of pulpal and peri-radicular inflammation are bacteria and
their byproducts. The cleaning and shaping of the root canal significantly reduce
the microbial content; however, the root canal anatomy provides areas in which
bacteria can be hidden. Consequently, there is an essential need for the use of an
intracanal medicament in addition to the irrigants [21]. The present study fo-
cuses on comparing the antibacterial properties of different intracanal medica-
ments against E. faecalis, which could be considered a limitation of this study as
it is better to measure effectiveness against bacterial biofilm. Enterococcus faeca-
lisis the main species that cause endodontic failure [21]. It is known that most of
the herbs are safe, readily available, increased shelf life, cost-effective, and lack
microbial resistance [22]. Propolis also has these advantages. This study showed
that ethanolic extracted Propolis (EEP) was effective against Enterococcus faeca-
lis, it had an apparent effect against E. faecalis in all periods of the study, follow
up of bacterial growth show a considerable reduction in the bacterial count, this
indicates that Propolis will be useful intracanal medicament especially in the
treatment of root canal fajlure. The present findings agree with others, who con-
cluded that Propolis had potent antibacterial activity against E. faecalis in human
teeth [12] [23]. AL-Beitawi ef al also evaluated the efficacy of Propolis and cal-
cium hydroxide in ex vivo as a short-term intracanal medicament. They were found
that Propolis is very useful in rapidly eliminating E. faecalis [24]. Other investi-
gations also revealed that Propolis is effective against E. faecalis bacteria [14]
[15] [16] [25]. It was indicated that the EEP is effective as an intracanal medica-
ment ex vivo [26] and also in extracted teeth [27]. Another investigation indi-
cated the effectiveness of Propolis in controlling dental infections [28].

CHX has been used in endodontics as an intracanal medicament; present
findings showed that 2% CHX gel is patent material against E. faecalis; it reduces
bacterial growth after 2 days 7 days after 10 days, the bacterial colonies were in-
creased in number. Zohreh Ahangari et al found that 2% Chlorhexidine Gluco-
nate (CHX) was influential on Enterococcus faecalis contaminated root canals of
human extracted teeth [29]. It was shown that 2% CHX gel was the most effec-
tive agent against E. faecalis inside dentinal tubules, while Ca(OH), alone was
ineffective [30]. Sodium hypochlorite (NaOCl) is the most commonly used root
canal irrigant; some studies reported that when NaOCl and CHX have com-
bined, the occurrence of dark-brown color changes and precipitation is noticea-
ble [31] [32], this is due to the chemical reaction of both materials. This might
indicate that practitioners should be careful when using CHX and sodium hy-
pochlorite as an irrigant. The use of ethanol extracted Propolis was suggested to
be safe and effective as CHX on oral microorganisms [33]. The present findings
agree with previous studies’ results, which indicated that both CHX and Propolis
were the most effective against E. faecalis [34] [35]. Based on the present find-
ings, it is recommended to use Propolis as the first alternative for CHX, espe-

cially when using sodium hypochlorite as an irrigant, and more investigations
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are recommended to evaluate the interaction between Propolis and different
used irrigants.

Regarding Calcium Hydroxide material in this study, it was clear that it was
not effective against E. faecalis bacteria; it did not reduce bacterial growth. These
results reported by many researchers, since 1987, Haapasalo and Orstavik re-
ported that a Ca(OH), paste failed to eliminate, even superficially E. faecalis in
dentinal tubules [36].

The mixture between Propolis and calcium hydroxide was done to take the
benefits of calcium hydroxide, mainly the high pH, and observe a possible im-
provement of the calcium hydroxide paste against E. faecalis. Although Ca(OH),
alone did not showed activity against E. faecalis, it was surprising that mixing of
1:1 Propolis and Ca(OH), showed evident antibacterial activity in eliminating
the tested organism, mostly if left for one week inside the root canal. Attempts to
improve the effectiveness of calcium hydroxide pastes have been proposed using
chemicals such as p-chlorophenol and Chlorhexidine [37]. Dausage et al. also
supported this finding in 2017, who reported that the diffusion ability of calcium
hydroxide ions through dentinal tubules is facilitated by the addition of herbs
[38]. It has been recognized that long-term exposure to calcium hydroxide alone
decreases the strength of root dentin and changes its physical properties, while a
mixture of calcium hydroxide with other materials decreases it is an adverse ef-
fect on root dentine [39].

This study is in accordance with others who revealed that the bacterial growth
of E. faecalis was inhibited by brown Propolis extract alone and when mixed
with calcium hydroxide [40]. Previously Calcium hydroxide-Propolis paste was
able to diffuse through the dentinal tubules [41] [42].

Regarding the mixture of Propolis with 2% CHX gel, it was not effective
against the bacteria after 2 days and 7 days of the insertion inside the root canal,
but after insertion of the mixture for 10 days, it reduced the bacterial growth,
this may indicate that mixture of Propolis and Chlorhexidine need to stay for a
long time in the root canal to be effective. There are no many studies regarding
the effect of the mixture between Propolis and CHX against E. faecalis. However,
other studies evaluate the combination of CHX and Ca(OH),, and they found
that Ca(OH), decreases the antibacterial activity of CHX, possibly to loss of its
ability to adhere to the bacterial cell wall [43]. Another study showed an additive
antibacterial effect on mixing Ca(OH), powder with 0.5% CHX, where the CHX
had a reduced antibacterial action [25]. Still, the usefulness of mixing Ca(OH),
with CHX remains unclear. This may also occur when mixing Propolis with
Chlorhexidine, the mixture may negatively affect the action of Chlorhexidine
and affect its antimicrobial ability, or this mixture may cause difficulty in the
diffusion ability of CHX. More researches are needed in this area and to study

the effect of Propolis in E. faecalis biofilm.

5. Conclusion

Within the study’s limitations, results showed that both Propolis and Chlorhex-
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idine gel 2%, in addition to a mixture of Propolis with Calcium hydroxide, were
effective against Enterococcus faecalis. Propolis showed a promising role as
intracanal medicaments. It can be used alone or in a mixture with Ca(OH), as an
alternative for CHX, mainly when sodium hypochlorite is used as a root canal
irrigant. However, further clinical trials and researches are required to be consi-

dered effective alternatives to synthetic intracanal medicaments.

Ethical Statement

Ethical consent was obtained from Al Neelain University Ethical and Research
Committee on December 2016. Verbal consent was also requested by the patient

to volunteer in providing their extracted teeth for experimental purposes.

Authors’ Contribution

Concept—ROE, NHA; Design—ROE, NHA, SOY; Supervision—NHA, SOY;
Funding—ROE; Materials—ROE; Data collection and/or processing—ROE;
Analysis and/or interpretation—ROE; Literature search—ROE, NHA Writ-
ing—ROE, NHA, SOY; Critical Review—ROE, NHA, SOY.

Conflicts of Interest

The authors deny any conflicts of interest. We have no financial affiliation, or
involvement with any commercial organization with direct financial interest in

the subject or materials discussed.

References

[1] Chandra, A. (2009) Discuss the Factors That Affect the Outcome of Endodontic
Treatment. Australian Endodontic Journal, 35, 98-107.
https://doi.org/10.1111/j.1747-4477.2009.00199.x

[2] Pinheiro, E.T., Gomes, B., Ferraz, C.C.R., Sousa, E.L.R., Teixeira, F.B. and Souza-Filho,
F.J. (2003) Microorganisms from Canals of Root-Filled Teeth with Periapical Le-
sions. International Endodontic Journal, 36, 1-11.
https://doi.org/10.1046/j.1365-2591.2003.00603.x

[3] Kumar, A., Tamanna, S. and Iftekhar, H. (2019) Intracanal Medicaments—Their Use
in Modern Endodontics: A Narrative Review. Journal of Oral Research and Review,
11, 94-99. https://doi.org/10.4103/jorr.jorr_3_19

[4] Chong, B.S. and Ford, T.R.P. (1992) The Role of Intracanal Medication in Root
Canal Treatment. International Endodontic Journal, 25, 97-106.
https://doi.org/10.1111/j.1365-2591.1992.tb00743.x

[5] Estrela, C., Sydney, G.B., Bammann, L.L. and Felippe Jr., O. (1995) Mechanism of
Action of Calcium and Hydroxyl Ions of Calcium Hydroxide on Tissue and Bacte-
ria. Brazilian Dental Journal, 6, 85-90.

[6] Mohammadi, Z. and Shalavi, S. (2012) Is Chlorhexidine an Ideal Vehicle for Cal-
cium Hydroxide? A Microbiologic Review. Iranian Endodontic Journal, 7, 115-122.

[7] Mohammadi, Z. and Dummer, P.M.H. (2011) Properties and Applications of Cal-
cium Hydroxide in Endodontics and Dental Traumatology. International Endodon-
tic Journal, 44, 697-730. https://doi.org/10.1111/j.1365-2591.2011.01886.x

DOI: 10.4236/0jst.2021.115018

217 Open Journal of Stomatology


https://doi.org/10.4236/ojst.2021.115018
https://doi.org/10.1111/j.1747-4477.2009.00199.x
https://doi.org/10.1046/j.1365-2591.2003.00603.x
https://doi.org/10.4103/jorr.jorr_3_19
https://doi.org/10.1111/j.1365-2591.1992.tb00743.x
https://doi.org/10.1111/j.1365-2591.2011.01886.x

R. O. Elsayed et al.

(8]

(9]

(10]

(11]

(12]

(13]

(14]

(15]

(16]

(17]

(18]

(19]

(20]

(21]

Nalawade, T.M., Bhat, K.G. and Sogi, S. (2016) Antimicrobial Activity of Endodon-
tic Medicaments and Vehicles Using Agar Well Diffusion Method on Facultative
and Obligate Anaerobes. International Journal of Clinical Pediatric Dentistry, 9,
335-341. https://doi.org/10.5005/jp-journals-10005-1388

Gomes, B.P.F.A., Vianna, M.E., Zaia, A.A., Almeida, J.F.A., Souza-Filho, F.J. and
Ferraz, C.C.R. (2013) Chlorhexidine in Endodontics. Brazilian Dental Journal, 24,
89-102. https://doi.org/10.1590/0103-6440201302188

Ng, Y.-L., Mann, V. and Gulabivala, K. (2011) A Prospective Study of the Factors
Affecting Outcomes of Nonsurgical Root Canal Treatment: Part 1: Periapical Health.
International Endodontic Journal, 44, 583-609.
https://doi.org/10.1111/j.1365-2591.2011.01872.x

Viuda-Martos, M., Ruiz-Navajas, Y., Fernandez-Lépez, J. and Pérez-Alvarez, J.A.
(2008) Functional Properties of Honey, Propolis, and Royal Jelly. Journal of Food
Science, 73, R117-R124. https://doi.org/10.1111/j.1750-3841.2008.00966.x

Mattigatti, S., Ratnakar, P., Moturi, S., Varma, S. and Rairam, S. (2012) Antimicrobial
Effect of Conventional Root Canal Medicaments vs Propolis against Enferococcus
faecalis, Staphylococcus aureus and Candida albicans. The Journal of Contemporary
Dental Practice, 13, 305-309. https://doi.org/10.5005/jp-journals-10024-1142

Zulhendri, F., Felitti, R., Fearnley, J. and Ravalia, M. (2021) The Use of Propolis in
Dentistry, Oral Health, and Medicine: A Review. Journal of Oral Biosciences, 63,
23-34. https://doi.org/10.1016/j.job.2021.01.001

Ramos IF de AS, Biz, M.T., Paulino, N., Scremin, A., Della Bona, A., Barletta, F.B.,
et al. (2012) Histopathological Analysis of Corticosteroid-Antibiotic Preparation

and Propolis Paste Formulation as Intracanal Medication after Pulpectomy: An in
Vivo Study. Journal of Applied Oral Science, 20, 50-56.
https://doi.org/10.1590/S1678-77572012000100010

da Silva, F.B., de Almeida, J.M. and de Sousa, S.M.G. (2004) Natural Medicaments
in Endodontics: A Comparative Study of the Anti-Inflammatory Action. Brazilian
Oral Research, 18, 174-179. https://doi.org/10.1590/S1806-83242004000200015

Al-Shaher, A., Wallace, J., Agarwal, S., Bretz, W. and Baugh, D. (2004) Effect of
Propolis on Human Fibroblasts from the Pulp and Periodontal Ligament. Journal of
Endodontics, 30, 359-361. https://doi.org/10.1097/00004770-200405000-00012

Bolla, N., Kavuri, S.R., Tanniru, H.I., Vemuri, S. and Shenoy, A. (2012) Compara-
tive Evaluation of Antimicrobial Efficacy of Odontopaste, Chlorhexidine and Prop-

olis as Root Canal Medicaments against Enterococcus faecalis and Candida albicans.
Journal of International Dental and Medical Research, 5, 14-25.

Sukhdev, S.H. (2008) An Overview of Extraction Techniques for Medicinal and
Aromatic Plants. In: Sukhdev, S.H., Suman, P.S.K., Gennaro, L. and Dev, D.R., Eds.,
Extraction Technologies for Medicinal and Aromatic Plants, United Nations Indus-
trial Development Organization and the International Centre for Science and High
Technology, Italy, 25-54.

de Almeida Gomes, B.P.F., Ferraz, C.C.R., Garrido, F.D., Rosalen, P.L., Zaia, A.A.,
Teixeira, F.B., et al (2002) Microbial Susceptibility to Calcium Hydroxide Pastes
and Their Vehicles. Journal of Endodontics, 28, 758-761.
https://doi.org/10.1097/00004770-200211000-00003

Miles, A.A., Misra, S.S. and Irwin, J.O. (1938) The Estimation of the Bactericidal
Power of the Blood. Epidemiology & Infection, 38, 732-749.
https://doi.org/10.1017/S002217240001158X

Tomer, A.K. (2020) Intracanal Medicaments—A Review. International Journal of

DOI: 10.4236/0jst.2021.115018

218 Open Journal of Stomatology


https://doi.org/10.4236/ojst.2021.115018
https://doi.org/10.5005/jp-journals-10005-1388
https://doi.org/10.1590/0103-6440201302188
https://doi.org/10.1111/j.1365-2591.2011.01872.x
https://doi.org/10.1111/j.1750-3841.2008.00966.x
https://doi.org/10.5005/jp-journals-10024-1142
https://doi.org/10.1016/j.job.2021.01.001
https://doi.org/10.1590/S1678-77572012000100010
https://doi.org/10.1590/S1806-83242004000200015
https://doi.org/10.1097/00004770-200405000-00012
https://doi.org/10.1097/00004770-200211000-00003
https://doi.org/10.1017/S002217240001158X

R. O. Elsayed et al.

(22]

(23]

(24]

(25]

[26]

(27]

(28]

[29]

(30]

(31]

(32]

(33]

(34]

Medical Science and Diagnosis Research, 4, 48-51.

Zoletti, G.O., Pereira, E.M., Schuenck, R.P., Teixeira, L.M., Siqueira Jr., ].F. and dos
Santos, K.R.N. (2011) Characterization of Virulence Factors and Clonal Diversity of
Enterococcus faecalis Isolates from Treated Dental Root Canals. Research in Micro-
biology, 162, 151-158. https://doi.org/10.1016/j.resmic.2010.09.018

Oncag, O., Cogulu, D., Uzel, A. and Sorkun, K. (2006) Efficacy of Propolis as an
Intracanal Medicament against Enterococcus faecalis. General Dentistry, 54,
319-322.

Awawdeh, L., AL-Beitawi, M. and Hammad, M. (2009) Effectiveness of Propolis
and Calcium Hydroxide as a Short-Term Intracanal Medicament against Entero-
coccus faecalis. A Laboratory Study. Australian Endodontic Journal, 35, 52-58.
https://doi.org/10.1111/j.1747-4477.2008.00125.x

Haenni, S., Schmidlin, P.R., Mueller, B., Sener, B. and Zehnder, M. (2003) Chemical
and Antimicrobial Properties of Calcium Hydroxide Mixed with Irrigating Solu-
tions. International Endodontic Journal, 36, 100-105.
https://doi.org/10.1046/j.1365-2591.2003.00629.x

Ramani, N. and Mathew, S. (2012) Comparative Evaluation of Antimicrobial Effi-
cacy of Chlorhexidine digluconate and Propolis When Used as an Intracanal Medi-
cament: Ex Vivo Study. Journal of International Oral Health, 4, 17.

Kandaswamy, D., Venkateshbabu, N., Gogulnath, D. and Kindo, A.J. (2010) Den-
tinal Tubule Disinfection with 2% Chlorhexidine Gel, Propolis, Morinda Citrifolia
Juice, 2% Povidone Iodine, and Calcium Hydroxide. International Endodontic Jour-
nal, 43, 419-423. https://doi.org/10.1111/j.1365-2591.2010.01696.x

Rezende, G.P.S.R., Costa, L.R.R.S., Pimenta, F.C. and Baroni, D.A. (2008) In Vitro
Antimicrobial Activity of Endodontic Pastes with Propolis Extracts and Calcium
Hydroxide: A Preliminary Study. Brazilian Dental Journal, 19, 301-305.
https://doi.org/10.1590/S0103-64402008000400003

Ahangari, Z., Samiee, M., Yolmeh, M.A. and Eslami, G. (2008) Antimicrobial Activ-
ity of Three Root Canal Irrigants on Enterococcus faecalis. An in Vitro Study. Ira-
nian Endodontic Journal, 3, 33-37.

Ercan, E., Dalli, M. and Diilgergil, C.T. (2006) In Vitro Assessment of the Effective-
ness of Chlorhexidine Gel and Calcium Hydroxide Paste with Chlorhexidine against

Enterococcus faecalis and Candida albicans. Oral Surgery, Oral Medicine, Oral Pa-
thology, Oral Radiology; and Endodontology, 102, e27-e31.
https://doi.org/10.1016/j.triple0.2006.02.022

Vivacqua-Gomes, N., Ferraz, C.C.R., Gomes, B., Zaia, A.A., Teixeira, F.B. and Sou-
za-Filho, F.J. (2002) Influence of Irrigants on the Coronal Microleakage of Laterally
Condensed Gutta-Percha Root Fillings. International Endodontic Journal, 35,
791-795. https://doi.org/10.1046/j.1365-2591.2002.00569.x

Basrani, B.R., Manek, S., Sodhi, R.N.S., Fillery, E. and Manzur, A. (2007) Interaction
between Sodium Hypochlorite and Chlorhexidine gluconate. Journal of Endodon-
tics, 33, 966-969. https://doi.org/10.1016/j.joen.2007.04.001

Akca, A.E., Akca, G., Topgu, F.T., Macit, E., Pikdéken, L. and Ozgen, 1.S. (2016)
The Comparative Evaluation of the Antimicrobial Effect of Propolis with Chlor-
hexidine against Oral Pathogens: An in Vitro Study. BioMed Research Internation-
al, 2016, Article ID: 3627463. https://doi.org/10.1155/2016/3627463

Carbajal Mejia, J.B. (2014) Antimicrobial Effects of Calcium Hydroxide, Chlorhex-
idine, and Propolis on Enterococcus faecalis and Candida albicans. Journal of In-
vestigative and Clinical Dentistry, 5, 194-200. https://doi.org/10.1111/jicd.12041

DOI: 10.4236/0jst.2021.115018

219 Open Journal of Stomatology


https://doi.org/10.4236/ojst.2021.115018
https://doi.org/10.1016/j.resmic.2010.09.018
https://doi.org/10.1111/j.1747-4477.2008.00125.x
https://doi.org/10.1046/j.1365-2591.2003.00629.x
https://doi.org/10.1111/j.1365-2591.2010.01696.x
https://doi.org/10.1590/S0103-64402008000400003
https://doi.org/10.1016/j.tripleo.2006.02.022
https://doi.org/10.1046/j.1365-2591.2002.00569.x
https://doi.org/10.1016/j.joen.2007.04.001
https://doi.org/10.1155/2016/3627463
https://doi.org/10.1111/jicd.12041

R. O. Elsayed et al.

(35]

(36]

(37]

(38]

(39]

(40]

[41]

(42]

(43]

Vasudeva, A., Sinha, D.J., Tyagi, S.P., Singh, N.N., Garg, P. and Upadhyay, D.
(2017) Disinfection of Dentinal Tubules with 2% Chlorhexidine Gel, Calcium Hy-
droxide and Herbal Intracanal Medicaments against Enterococcus faecalis. An in-Vitro
Study. Singapore Dental Journal, 38, 39-44. https://doi.org/10.1016/j.sdj.2017.06.001

Haapasalo, M. and Qrstavik, D. (1987) In Vitro Infection and of Dentinal Tubules.
Journal of Dental Research, 66, 1375-1379.
https://doi.org/10.1177/00220345870660081801

Jhamb, S., Nikhil, V. and Singh, V. (2010) An in Vitro Study of Antibacterial Effect
of Calcium Hydroxide and Chlorhexidine on Enterococcus faecalis. Indian Journal
of Dental Research, 21, 512-514. https://doi.org/10.4103/0970-9290.74222

Dausage, P., Dhirawani, R.B., Marya, J., Dhirawani, V. and Kumar, V. (2017) A
Comparative Study of ion Diffusion from Calcium Hydroxide with Various Herbal
Pastes through Dentin. International Journal of Clinical Pediatric Dentistry, 10,
41-44. https://doi.org/10.5005/jp-journals-10005-1405

Prabhakar, A.R., Hadakar, S.G. and Raju, O.S. (2012) Comparative Evaluation of
pH and Antibacterial Effect of Various Calcium Hydroxide Combinations on E.
faecalis and Its Effect on Root Strength: An in Vitro Study. Contemporary Clinical
Dentistry, 3, 42-47. https://doi.org/10.4103/0976-237X.94545

Pimenta, H.C., Violante, LM.P., de Musis, C.R., Borges, A.H. and Aranha, A.M.F.
(2015) In Vitro Effectiveness of Brazilian Brown Propolis against Enterococcus fae-
calis. Brazilian Oral Research, 29, 1-6.
https://doi.org/10.1590/1807-3107BOR-2015.v0129.0058

Baranwal, R., Duggi, V., Avinash, A., Dubey, A., Pagaria, S. and Munot, H. (2017)
Propolis: A Smart Supplement for an Intracanal Medicament. International Journal
of Clinical Pedjatric Dentistry, 10, 324-329.
https://doi.org/10.5005/jp-journals-10005-1459

Montero, J.C. and Mori, G.G. (2012) Assessment of Ion Diffusion from a Calcium
Hydroxide-Propolis Paste through Dentin. Brazilian Oral Research, 26, 318-322.
https://doi.org/10.1590/S1806-83242012000400006

Gomes, B., Souza, S.F.C., Ferraz, C.C.R., Teixeira, F.B., Zaia, A.A., Valdrighi, L., et
al. (2003) Effectiveness of 2% Chlorhexidine Gel and Calcium Hydroxide against
Enterococcus faecalis in Bovine Root Dentine in Vitro. International Endodontic
Journal, 36, 267-275. https://doi.org/10.1046/j.1365-2591.2003.00634.x

DOI: 10.4236/0jst.2021.115018

220 Open Journal of Stomatology


https://doi.org/10.4236/ojst.2021.115018
https://doi.org/10.1016/j.sdj.2017.06.001
https://doi.org/10.1177/00220345870660081801
https://doi.org/10.4103/0970-9290.74222
https://doi.org/10.5005/jp-journals-10005-1405
https://doi.org/10.4103/0976-237X.94545
https://doi.org/10.1590/1807-3107BOR-2015.vol29.0058
https://doi.org/10.5005/jp-journals-10005-1459
https://doi.org/10.1590/S1806-83242012000400006
https://doi.org/10.1046/j.1365-2591.2003.00634.x

	Evaluation of Propolis as Intracanal Medicament against Enterococcus faecalis
	Abstract
	Keywords
	1. Introduction
	2. Materials and Methods 
	2.1. Study Population 
	2.2. Sample Size 
	2.3. Preparation of the Extracts
	2.4. Preparation of the Samples 
	2.5. Preparation of the Enterococcus faecalis 
	2.6. Inoculation of Samples  
	2.7. Antimicrobial Activity of the Medicaments 
	2.8. Statistical Analysis

	3. Results 
	4. Discussion
	5. Conclusion 
	Ethical Statement
	Authors’ Contribution
	Conflicts of Interest
	References

