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Abstract

Introduction: Debridement of root canal using appropriately safe and effective irrigants is the key
factor for long-term success. Purpose of this study was to compare the antibacterial effect of
propolis with 5.25% sodium hypochlorite, and 2% chlorhexidine against enterococcus faecalis.
Materials &Methods: In this study, 36 single-canal roots were used. The crown was removed and
instrumentation was prepared by step-back technique, then teeth were sterilized and contaminated
with E. Faecalis, and divided into four groups with 9 cases: groupl: Propolis, group2: 5.25%
sodium hypochlorite, group3: 2% chlorhexidine and group4: controls. Irrigants were injected by a
27-gauge syringe and roots were incubated in 37°C for one week. Sampling was done and
inoculated to tryptone soy broth media, after 24 hours the turbidity was measured. Samples were
also cultured on agar plates, and colony-forming units were counted as CFU/ml. Data were
analysed using the Mann-Whitney test.

Results: The difference between propolis with mean value of 246.77 colonies and chlorhexidine
with mean value of zero colonies, was significant (P=.002). Similarly, the difference between
chlorhexidine and sodium hypochlorite with mean value 203.55 of colonies was significant and
they had significant difference in turbidity (P=.002), too. No significant difference was observed
between propolis and sodium hypochlorite with regard to the induced colonies (P=0.781) and their
turbidity (P=0.495).

Conclusion: It can be concluded that antibacterial activity of 2% chlorhexidine against E. faecalis
is more obvious than propolis or 5.25% sodium hypochlorite. But antibacterial activity of propolis
over 5.25% sodium hypochlorite or vice versa was not confirmed.
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Introduction

he pulp chambers and root canals of necrotic
teeth are filled with gelatinous masses of pulp remnants
and tissue fluid. ™ 23 The success of endodontic therapy
depends on removal of necrotic pulp debris and
microorganisms from the root canal. Residual
microorganisms in pulpal spaces and dentin tubules may
cause persistent infection after endodontic therapy.
“lone of the most important microorganisms in

irrigating solutions are being used to disinfect the root
canal system.” Several irrigating solutions are being
used in today's modern practices. Sodium hypochlorite
is the most common irrigating solution that has
antimicrobial activity as well as lubricating and ability
of tissue solving.®! Unfortunately, hypochlorite has
several disadvantages such as metal corrosion, irritating
to skin and eyes, strong odor ©!, it can also elicit severe
inflammatory reactions on the periapical tissues “lat

endodontic is Enterococcus faecalis which has the high concentration ™ 2% Chlorhexidine solution is a
ability to penetrate into the dentinal tubules and survive cationic detergent which is compatible with the
in root canals without other bacterial support ®! and periapical tissues ™, mainly applied in endodontics as
been frequently isolated from infected pulp and an irrigating solution ®> 1 3 broad-spectrum

persistent infections in post-endodontic treatment.[
Although canal instrumentation is a basic technique for
debridement of the root canals, at the same time,

30

antimicrobial agent that has substantive antibacterial
activity and relatively low toxic effects ™!, but it does
not present tissue dissolving activity. [**!
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Despite of the efforts to introduce an appropriate
canal irrigating solution, it was unsuccessful. Another
irrigating solution presented in endodontics is propolis
known in traditional medicine. ™% Propolis is a sticky,
resinous material gathered by bees from herbal buds and
mixed with secreted beeswax ! and it is rich in
flavonoids as its biologically active component. ™ & |ts
ethanolic extract has different biological properties such
as:  antibacterial,  antifungal, antiviral,  anti-
inflammatory, local anesthetic, antioxidant, and
cytostatic properties. % Recently, propolis is applied as
an intracanal medication and can be considered as the
drug of choice for the canal irrigation solution. %!

Since the herbal medication has advantages such as
minimal side effects, better tolarance by patients and
renewed by nature over conventional endodontic
irrigation, Y the aim of this study was to compare the
antibacterial effect of propolis canal irrigating solution
with sodium hypochlorite 5.25%, and 2% chlorhexidine
against enterococcus faecalis.

Materials & Methods

This ex-vivo study was performed in the Faculty of
Dentistry of Islamic Azad University, Isfahan Branch
(Khorasgan); Isfahan, Iran in 2015.

A total of 36 extracted human single-rooted teeth
without crack or pulp calcification were used. To
remove surface debris each tooth was immersed in a
sodium hypochlorite 5.25% (CERKAMED, Poland) for
20 minutes and stored in saline (Iranian Parental and
Pharmaceutical Products Co., Iran) prior to use, then the
radiographs were used to rule out roots with
calcification or sever root curvature. The crown portion
was removed at CEJ and the length of instrumentation
was standardized at 15 mm. Instrumentation was
conducted by widening the coronal part with Gates
Glidden from size 2 to size 4 (Mani, Japan) and then the
apical portion was prepared by step-back technique
using K-type files (Mani, Japan) until apical foramen
match size 30 after that each root apex conditioned with
phosphoric acid 10% (Kiristalin, Germany) for 30
seconds and next the primer (Kiristalin, Germany) was
applied on root surface and after 30 seconds bonding
agent (Kiristalin, Germany) was added to the primer and
gently spread on the root surface then light cured for 30
seconds and composite flow with 1mm thickness
(Kiristalin, Germany) was next applied and cured for 40
seconds to completely seal apex.!*”
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In the next step, to remove smear layer, the canals
were irrigated with 10 cc Sodium hypochlorite 5.25%
and then 10cc EDTA 17% (Merk, Germany) each for 4
minutes and after that 10cc saline was used and teeth
were wrapped in aluminum foil and sterilized twice with
autoclave (Iran Tolid Medical Industries Co, Iran) at
121 ° C and pressure of 15 pounds per square inch for
30 minutes. To check the accuracy of canals’ sterility,
four of them were randomly chosen and sampled with
paper point (Aria dent, Iran), then transferred to sterile
broth and agar medium and incubated for 1 week at 37 °
C. After one-week incubation, medium showed neither
turbidity nor any sign of colony growth, indicating the
sterility of the samples. After ensuring the sterility of
samples in anaerobic conditions, an overnight bacterial
culture of E .faecalis (ATCC 29212) in brain heart
infusion(BHI) at concentration of 0.5 Mc Farland ( 1.5
x108 CFU) was added into the canals by a sterilized
sampler , to enhance the growth of E. faecalis, broth
culture was also added. Once every 3 days, microbial
samples were prepared according to McFarland
turbidity standard No. 0.5 and injected into the canal,
after one week, the samples were irrigated with 10cc
saline and divided into 4 groups with sample size of 9
for each group; group 1 was exposed to 40ml sodium
hypochlorite 5.25% , group 2 was exposed to 40ml
chlorhexidine 2%, group 3 was exposed to 40ml of 11%
alcoholic extract of propolis (Agriculture and natural
resources research center, Isfahan, Iran) prepared by
diluting 30% alcoholic extract with saline in 2:1 ratio??
and group 4 as a control group.

Concentration of 5.25% sodium hypochlorite was
chosen because it is one of the most commonly used
concentration for endodontic research. 2!

Irrigants were injected by a 27-gauge insulin
syringe. The syringe was held in the root canal center
with special care without touching the walls and bottom
of roots canal. Excess of irrigants removed by a suction
tube. Then, the canal orifice was sealed with 3mm
temporary restoration (zonalin (Kemdent, England)) and
covered with two layers of nail polish and all samples
were incubated for 1 week at 37 ° C, after accessing the
canals, they were irrigated with 10cc saline. Canal
sampling was done with paper points in aseptic
conditions. Samples were inoculated to tryptone soy
broth (TSB) media in test tubes, after 24 hours of
incubation, the turbidity was measured by a
spectrophotometer at 540 nm.
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In order to enumerate the colony forming units, a
dilution series of each sample was prepared with
phosphate-buffered saline. A convenient inoculum
volume (100 pl), in terms of spreading, absorption, and
calculations, was transferred to mitis salivarius agar
plates. For bacterial culture in Mitis salivarius agar
medium, the diffusion method was used because large
colonies are created in this way and it is easier to count,
and then, the plates were incubated for 24 hours.

After the incubation period, the numbers of plates’
CFUs/ml were calculated. The average number of
CFU/ml of each group was analyzed using Mann-
Whitney nonparametric test, statistical significance was
considered P < 0.05.

Results

Distributions of colonies in four groups are
presented in table 1. There were significant differences
(P=0.003) between control group and sodium
hypochlorite, also between control group and
chlorhexidine either in the number of colonies or in

turbidity(P=0.003). The number of colonies and
turbidity had significance difference in propolis
compared to control groups (P=.001 and P=.002,
respectively) ( Tablel).

The number of colonies of propolis and
chlorhexidine indicated the significant difference
(P=0.002). Turbidity of propolis and chlorhexidine
samples represented the significant difference
(P=0.002), too. Propolis and sodium hypochlorite did
not illustrate the significant differences either in the
number of colonies (P=0.781) or in the turbidity
(P=0.495). Chlorhexidine and sodium hypochlorite
showed significant differences (P=0.05) either in the
number of colonies or in turbidity.

The results of the current study indicated that
compared to the control group, the reduction of 63.66%
inthe number of colonies was occurred inthe
presence of sodium hypochlorite, chlorhexidine showed
100% reduction in numbers of colonies and propolis
caused 59.5% reduction in colonies count.

Table 1. Distribution of colonies in four groups

Mean
teeth number of
colonies

Discussion

In present study, 2% chlorhexidine compared to

propolis and 5.25% sodium hypochlorite showed the
most antibacterial properties against E. faecalis. But,
propolis  antibacterial ~ properties over  sodium
hypochlorite or vice versa were not confirmed.
Clinical studies have shown that anaerobic bacteria
play the major role in pulp and periapical diseases. ** 4
Due to canal anatomic variation, purely mechanical
preparation cannot thoroughly clean the root canal
space. ®* The results suggested that chlorhexidine than
sodium hypochlorite and propolis had significantly
higher antibacterial activity.

In general, wide varieties of studies in different
situation were taken place to consider the antibacterial
effect of endodontic irrigating solutions especially
against E. faecalis. ©* ¥ 2% |n 2015, Saxena et al. !

32

Comparison of mean
number of colonies in four

Comparison of

=gl turbidity in

groups four groups
p-value p-value

conducted a study on in vitro evaluation of
antimicrobial activity of propolis as herbal extracts and
compared its activity with 2.5% sodium hypochlorite
against Enterococcus faecalis. They explained that 2.5%
sodium hypochloritehad had higher zone of inhibitation.
The result of this study differs from that of the present
study. This difference may be due to the difference of
the used method in both studies. In Saxena et al.’s
study™!, they placed sodium hypochlorite and propolis
as discs in the culture plates but in the present study,
sodium hypochlorite and propolis were used as
intracanal irrigants injected to root canals infected with
E. faecalis.

However, in similar study, in 2014, Garg et al. "
evaluated the antimicrobial efficacy of propolis with
5.25% sodium hypochlorite and represented no
statistically significant difference. Also, in a study
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http://dx.doi.org/10.22088/cjdr.6.1.29
https://dor.isc.ac/dor/20.1001.1.22519890.2017.6.1.2.3
https://cjdr.ir/article-1-197-fa.html

[ Downloaded from cjdr.ir on 2025-11-17 ]

[ DOR: 20.1001.1.22519890.2017.6.1.2.3 ]

[ DOI: 10.22088/cjdr.6.1.29 ]

conducted by Qathami et al. ¥, in 2003, colony counts
showed that the antimicrobial activity of propolis and
sodium hypochlorite was equivalent, which is consistent
with the present study of approximately equal
antibacterial properties of propolis and sodium
hypochlorite 5.25%.

Antimicrobial activity of sodium hypochlorite is due
to the release of chlorine ions which deactivate the
bacterial sulfhydryl enzymes and nucleic acids, and
denature the microorganisms protein. ! Another
common antimicrobial solution for canal irrigation is
chlorhexidine. Chlorhexidine is a cationic Guanine base
and a broad-spectrum disinfectant against gram-positive
and-negative anaerobic bacteria, fungi, yeasts, and some
viruses such as hepatitis and AIDS ! but it doesn't
have ability to solve tissue. *4

Carbajal Mejia et al ®® in 2014 compared the effect
of propolis and chlorhexidine against Enterococcus
faecalis, and concluded that there was no difference
between them. The result of this study differs from the
result of the present study. In their study, the propolis
and chlorhexidine were used as an intracanal
medicament for 14 days, but in the current study,
propolis and chlorhexidine were used as intracanal
irrigants and this could be related to the difference of
results between the mentioned study and the present
study. In 2010, Kandaswamy et al. B! investigated the
dentinal tubule disinfection with 2% chlorhexidine gel,
propolis, morindacitrifolia juice, 2% povidone iodine
and calcium hydroxide, and among all, 2%
chlorhexidine gel was the most effective against
enterococcus faecalis. In the related study accomplished
by Ferraz et al., ®3 29 chlorhexidine gel than any
concentration of sodium hypochlorite had more
antibacterial efficacy. The results of these two studies
based on greater impact of chlorhexidine, support the
result of the present study.

The need to employ the natural material without
disadvantageous side effects, on the one hand, and with
minimal tissue irritation and the most antibacterial
effect, on the other hand, lead to the introduction of new
materials such as propolis. Propolis is a resinous
complex mixture of chemical components. B Propolis
may act against a wide range of bacteria, fungi, yeasts,
viruses and invading larvae. B* In several studies,
antibacterial activity of propolis has been reported in
different ways. It was shown that propolis inhibited the
bacterial growth by preventing cell division,
disorganizing the cytoplasm, the cytoplasmic membrane
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and the cell wall, caused a partial bacteriolysis, and
inhibited protein synthesis. > ¥ Among propolis
constituents, flavonoids had the most effect. %% 35 %I
Antibacterial properties of propolis can be attributed to
the suppression of virulence factor coagulase, reduction
of lipase and prevention of biofilm formation ! and, in
this way, it has relatively good antibacterial properties
compared to sodium hypochlorite.

Of course, every study has its own specific
limitation that will impair the result. In present study,
viable but not cultivable colonies could be
misinterpreted by the used method, or if this study
performed as a clinical trial, the results can be more
reliable.

Conclusion

Within the limitation of this study, it can be
concluded that 2% chlorhexidine compared to propolis
and 5.25% sodium hypochlorite had the most
antibacterial activity against E. faecalis. Nevertheless,
propolis  antibacterial ~ properties over  sodium
hypochlorite or vice versa were not confirmed. Since
the studied irrigants had potential bacterial activity
against E. faecalis, they all can be consider to be used in
root canal treatment but chlorhexidine may be the
material of choice.

Acknowledgments

Authors would like to thank the Research Deputy of
Islamic Azad University, Isfahan (khorasgan) Branch
for financial support, all students, the faculty members
and the educational administrators of endodontics
departments.

Funding: This study was a research project supported
and funded by Islamic Azad University, Isfahan
(khorasgan) Branch.

Conflict of interest: We declare no conflict of interest.

Authors’ Contributions

In this study, Maryam Zare Jahromi was superviser,
Arezoo Tahmourespour was adviser and Nadia
Hemmat, Elham Moghadasi Broujeni and Parisa
Ranjbarian were partners of project.

33


http://dx.doi.org/10.22088/cjdr.6.1.29
https://dor.isc.ac/dor/20.1001.1.22519890.2017.6.1.2.3
https://cjdr.ir/article-1-197-fa.html

[ Downloaded from cjdr.ir on 2025-11-17 ]

[ DOR: 20.1001.1.22519890.2017.6.1.2.3 ]

[ DOI: 10.22088/cjdr.6.1.29 ]

Invitro antimicropbial activity of irrignants

References

1. Agrawal V, Kapoor S, Agrawal I. Critical Review on
Eliminating Endodontic Dental Infections Using
Herbal Products. J Diet Suppl 2017; 14:229-40.

2.Sinha DJ, Vasudeva A, Jaiswal N, Garg P, Tyagi SP,
Singh J. Antibacterial efficacy of Melaleuca
alternifolia (Tea tree oil), Curcuma longa
(Turmeric), 2% chlorhexidine, and 5% sodium
hypochlorite against Enterococcus faecalis: An in
vitro study. Saudi Endod J 2015; 5:182.

3.Qathami HA, Al-Madi E. Comparison of sodium
hypochlorite, propolis and saline as root canal
irrigants: A pilot study. Saudi Dent J 2003; 15:100-
3.

4. Arslan S, Ozbilge H, Kaya EG, Er O. In vitro
antimicrobial activity of propolis, BioPure MTAD,
sodium  hypochlorite, and chlorhexidine on
Enterococcus faecalis and Candida albicans. Saudi
Med J 2011; 32:479-83.

5.Love R M. Enterococcus faecalis—a mechanism for its
role in endodontic failure. Int Endod J 2001; 34:399-
405.

6.Sakamoto M, Siqueira JF Jr, R6cas IN, Benno Y.
Molecular analysis of the root canal microbiota
associated with endodontic treatment failures. Oral
Microbiol Immunol 2008; 23:275-81.

7.Walton RE.Torabinejad M,[editors]. Endodontics:
principles and practice.5™ ed. Philadelphia: W.B.
Saunders Co; 2014.p.273-300.

8.Peters OA, Boessler C, Zehnder M. Effect of liquid
and paste-type lubricants on torque values during
simulated rotary root canal instrumentation. Int
Endod J 2005; 38:223-9.

9.Gomes-Filho JE, Aurélio KG, Costa MM, Bernabé
PF. Comparison of the biocompatibility of different
root canal irrigants. J Appl Oral Sci 2008; 16:137-
44,

10.0n¢ag O, Hosgdér M, Hilmioglu S, Zekioglu O,
Eronat C, Burhanoglu D. Comparison of
antibacterial and toxic effects of various root canal
irrigants. Int Endod J 2003; 36:423-32.

11.Sirén EK, Haapasalo MP, Waltimo TM, @rstavik D.
In vitro antibacterial effect of calcium hydroxide
combined with chlorhexidine or iodine potassium
iodide on Enterococcus faecalis. Eur J Oral Sci
2004; 112:326-31.

12.Addy M. Chlorhexidine compared with other locally
delivered antimicrobials:a short review. J Clin
Periodontol 1986; 13:957-64.

34

13.Gordon TM, Damato D, Christner P. Solvent effect
of various dilutions of sodium hypochlorite on vital
and necrotic tissue. J Endod 1981; 7:466-9.

14.Mohammadi Z, Abbott PV. The properties and
applications of chlorhexidine in endodontics. Int
Endod J 2009; 42:288-302.

15.Valera MC, Maekawa LE, de Oliveira LD, Jorge
AO, Shygei E, Carvalho CA. In vitro antimicrobial
activity of auxiliary chemical substances and natural
extracts on Candida albicans and Enterococcus
faecalis in root canals. J Appl Oral Sci 2013;
21:118-23.

16.Sinha DJ, Garg P, Verma A, Malik V, Maccune ER,
Vasudeva A. Dentinal tubule disinfection with
propolis & two extracts of azadirachta indica against
candida albicans biofilm formed on tooth substrate.
Open Dent J 2015; 9:369-73.

17. Mizrahi A, Lensky, Yaacov. Bee products
properties, applications, and apitherapy. New York :
Plenum Press; 1997.p.120-25.

18. Saha S, Nair R, Asrani H. Comparative evaluation
of propolis, metronidazole with Chlorhexidine,
Calcium Hydroxide and Curcuma Longa Extract as
Intracanal Medicament against e.faecalis- an invitro
study. J Clin Diagn Res 2015; 9:2C19-21.

19.Sforcin JM. Propolis and the immune system: a
review. J Ethnopharmacol 2007; 113:1-14.

20.Castaldo S, Capasso F. Propolis, an old remedy used
in modern medicine. Fitoterapia 2002; 73(Suppl
1):S1-6.

21. Saxena D, Saha SG, Saha MK, Dubey S, Khatri M.
An in vitro evaluation of antimicrobial activity of
five herbal extracts and comparison of their activity
with  2.5%  sodium  hypochlorite  against
Enterococcus faecalis. Indian J Dent Res 2015;
26:524-7.

22. Shingare P, Chaugule V. Comparative evaluation of
antimicrobial activity of miswak, propolis, sodium
hypochlorite and saline as root canal irrigants by
microbial culturing and quantification in chronically
exposed primary teeth. Germs 2011;1:12-21.

23.Baumgartner JC, Falkler WA Jr. Bacteria in the
apical 5 mm of infected root canals. J Endod.
1991;17:380-3.

24.Estrela C, Ribeiro RG, Estrela CR, Pécora JD,
Sousa-Neto MD. Antimicrobial effect of 2% sodium
hypochlorite and 2% chlorhexidine tested by
different methods. Braz Dent J 2003; 14:58-62.

Caspian J Dent Res-March 2017, 6(1): 29-35


https://www.ncbi.nlm.nih.gov/pubmed/?term=Arslan%20S%5BAuthor%5D&cauthor=true&cauthor_uid=21556468
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ozbilge%20H%5BAuthor%5D&cauthor=true&cauthor_uid=21556468
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kaya%20EG%5BAuthor%5D&cauthor=true&cauthor_uid=21556468
https://www.ncbi.nlm.nih.gov/pubmed/?term=Er%20O%5BAuthor%5D&cauthor=true&cauthor_uid=21556468
https://www.ncbi.nlm.nih.gov/pubmed/?term=Peters%20OA%5BAuthor%5D&cauthor=true&cauthor_uid=15810972
https://www.ncbi.nlm.nih.gov/pubmed/?term=Boessler%20C%5BAuthor%5D&cauthor=true&cauthor_uid=15810972
https://www.ncbi.nlm.nih.gov/pubmed/?term=Zehnder%20M%5BAuthor%5D&cauthor=true&cauthor_uid=15810972
https://www.ncbi.nlm.nih.gov/pubmed/?term=Gomes-Filho%20JE%5BAuthor%5D&cauthor=true&cauthor_uid=19089206
https://www.ncbi.nlm.nih.gov/pubmed/?term=Aur%C3%A9lio%20KG%5BAuthor%5D&cauthor=true&cauthor_uid=19089206
https://www.ncbi.nlm.nih.gov/pubmed/?term=Costa%20MM%5BAuthor%5D&cauthor=true&cauthor_uid=19089206
https://www.ncbi.nlm.nih.gov/pubmed/?term=Bernab%C3%A9%20PF%5BAuthor%5D&cauthor=true&cauthor_uid=19089206
https://www.ncbi.nlm.nih.gov/pubmed/?term=Bernab%C3%A9%20PF%5BAuthor%5D&cauthor=true&cauthor_uid=19089206
https://www.ncbi.nlm.nih.gov/pubmed/?term=On%C3%A7a%C4%9F%20O%5BAuthor%5D&cauthor=true&cauthor_uid=12801290
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ho%C5%9Fg%C3%B6r%20M%5BAuthor%5D&cauthor=true&cauthor_uid=12801290
https://www.ncbi.nlm.nih.gov/pubmed/?term=Hilmio%C4%9Flu%20S%5BAuthor%5D&cauthor=true&cauthor_uid=12801290
https://www.ncbi.nlm.nih.gov/pubmed/?term=Zekio%C4%9Flu%20O%5BAuthor%5D&cauthor=true&cauthor_uid=12801290
https://www.ncbi.nlm.nih.gov/pubmed/?term=Eronat%20C%5BAuthor%5D&cauthor=true&cauthor_uid=12801290
https://www.ncbi.nlm.nih.gov/pubmed/?term=Burhano%C4%9Flu%20D%5BAuthor%5D&cauthor=true&cauthor_uid=12801290
https://www.ncbi.nlm.nih.gov/pubmed/?term=Sir%C3%A9n%20EK%5BAuthor%5D&cauthor=true&cauthor_uid=15279651
https://www.ncbi.nlm.nih.gov/pubmed/?term=Haapasalo%20MP%5BAuthor%5D&cauthor=true&cauthor_uid=15279651
https://www.ncbi.nlm.nih.gov/pubmed/?term=Waltimo%20TM%5BAuthor%5D&cauthor=true&cauthor_uid=15279651
https://www.ncbi.nlm.nih.gov/pubmed/?term=%C3%98rstavik%20D%5BAuthor%5D&cauthor=true&cauthor_uid=15279651
https://www.ncbi.nlm.nih.gov/pubmed/?term=Addy%20M%5BAuthor%5D&cauthor=true&cauthor_uid=3540026
https://www.ncbi.nlm.nih.gov/pubmed/?term=Gordon%20TM%5BAuthor%5D&cauthor=true&cauthor_uid=6945388
https://www.ncbi.nlm.nih.gov/pubmed/?term=Damato%20D%5BAuthor%5D&cauthor=true&cauthor_uid=6945388
https://www.ncbi.nlm.nih.gov/pubmed/?term=Christner%20P%5BAuthor%5D&cauthor=true&cauthor_uid=6945388
https://www.ncbi.nlm.nih.gov/pubmed/?term=Mohammadi%20Z%5BAuthor%5D&cauthor=true&cauthor_uid=19220510
https://www.ncbi.nlm.nih.gov/pubmed/?term=Abbott%20PV%5BAuthor%5D&cauthor=true&cauthor_uid=19220510
https://www.ncbi.nlm.nih.gov/pubmed/?term=Valera%20MC%5BAuthor%5D&cauthor=true&cauthor_uid=23739849
https://www.ncbi.nlm.nih.gov/pubmed/?term=Maekawa%20LE%5BAuthor%5D&cauthor=true&cauthor_uid=23739849
https://www.ncbi.nlm.nih.gov/pubmed/?term=de%20Oliveira%20LD%5BAuthor%5D&cauthor=true&cauthor_uid=23739849
https://www.ncbi.nlm.nih.gov/pubmed/?term=Jorge%20AO%5BAuthor%5D&cauthor=true&cauthor_uid=23739849
https://www.ncbi.nlm.nih.gov/pubmed/?term=Jorge%20AO%5BAuthor%5D&cauthor=true&cauthor_uid=23739849
https://www.ncbi.nlm.nih.gov/pubmed/?term=Shygei%20%C3%89%5BAuthor%5D&cauthor=true&cauthor_uid=23739849
https://www.ncbi.nlm.nih.gov/pubmed/?term=Carvalho%20CA%5BAuthor%5D&cauthor=true&cauthor_uid=23739849
https://www.ncbi.nlm.nih.gov/pubmed/?term=Castaldo%20S%5BAuthor%5D&cauthor=true&cauthor_uid=12495704
https://www.ncbi.nlm.nih.gov/pubmed/?term=Capasso%20F%5BAuthor%5D&cauthor=true&cauthor_uid=12495704
https://www.ncbi.nlm.nih.gov/pubmed/?term=Baumgartner%20JC%5BAuthor%5D&cauthor=true&cauthor_uid=1809801
https://www.ncbi.nlm.nih.gov/pubmed/?term=Falkler%20WA%20Jr%5BAuthor%5D&cauthor=true&cauthor_uid=1809801
https://www.ncbi.nlm.nih.gov/pubmed/?term=Estrela%20C%5BAuthor%5D&cauthor=true&cauthor_uid=12656467
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ribeiro%20RG%5BAuthor%5D&cauthor=true&cauthor_uid=12656467
https://www.ncbi.nlm.nih.gov/pubmed/?term=Estrela%20CR%5BAuthor%5D&cauthor=true&cauthor_uid=12656467
https://www.ncbi.nlm.nih.gov/pubmed/?term=P%C3%A9cora%20JD%5BAuthor%5D&cauthor=true&cauthor_uid=12656467
https://www.ncbi.nlm.nih.gov/pubmed/?term=Sousa-Neto%20MD%5BAuthor%5D&cauthor=true&cauthor_uid=12656467
http://dx.doi.org/10.22088/cjdr.6.1.29
https://dor.isc.ac/dor/20.1001.1.22519890.2017.6.1.2.3
https://cjdr.ir/article-1-197-fa.html

[ Downloaded from cjdr.ir on 2025-11-17 ]

[ DOR: 20.1001.1.22519890.2017.6.1.2.3 ]

[ DOI: 10.22088/cjdr.6.1.29 ]

25.de Rezende GP, da Costa LR, Pimenta FC, Baroni
DA. In vitro antimicrobial activity of endodontic
pastes with propolis extracts and calcium hydroxide:
a preliminary study. Braz Dent J 2008; 19:301-5.

26. Koru O, Toksoy F, Acikel CH, Tunca YM,
Baysallar M, Uskudar Guclu A, et al. In vitro
antimicrobial activity of propolis samples from
different geographical origins against certain oral
pathogens. Anaerobe 2007;13:140-5.

27. Garg P, Tyagi SP, Sinha DJ, Singh UP, Malik V,
Maccune ER. Comparison of antimicrobial efficacy
of propolis, morinda citrifolia, azadirachta indica,
triphala, green tea polyphenols and 5.25% sodium
hypochlorite against enterococcus fecalis
biofilm.Saudi Endod J 2014;4:122-7.

28.Bystrom A, Sundqvist G. The antibacterial action of
sodium hypochlorite and EDTA in 60 cases of
endodontic therapy. Int Endod J1985; 18:35-40.

29.Lindhe J, Lang NP, Karring T, editors. Clinical
periodontology and implant dentistry. 5 ed. Oxford,
UK ; Ames, lowa : Blackwell Munksgaard;
2008.p.673-90.

30. Carbajal Mejia JB. Antimicrobial effects of calcium
hydroxide, chlorhexidine, and propolis on
enterococcus faecalis and candida albicans. J
Investig Clin Dent 2014;5:194-200.

31. Kandaswamy D, Venkateshbabu N, Gogulnath D,
Kindo AJ. Dentinal tubule disinfection with 2%
chlorhexidine gel, propolis, morinda citrifolia juice,

Caspian J Dent Res-March 2017, 6(1): 29-35

Zare Jahromi M, et al.

2% povidone iodine, and calcium hydroxide. Int
Endod J 2010; 43:419-23.

32. Ferraz CC, Gomes BP, Zaia AA, Teixeira FB,
Souza-Filho FJ. Comparative study of the
antimicrobial efficacy of chlorhexidine gel,
chlorhexidine solution and sodium hypochlorite as
endodontic irrigants. Braz Dent J 2007; 18:294-8.

33.Parolia A, Kundabala M. Non-surgical re-treatment
of failed surgical endodontic therapy using propolis
as an intra-canal medicament: a case report. Res J
Med Sci 2010; 4:292-7.

34.Kujumgiev A, Tsvetkova I, Serkedjieva Y, Bankova
V, Christov R, Popov S. Antibacterial, antifungal
and antiviral activity of propolis of different
geographic origin. J Ethnopharmacol1999; 64:235-
40.

35.Takaisi-Kikuni ~ NB,  Schilcher H. Electron
microscopic and microcalorimetric investigations of
the possible mechanism of the antibacterial action of
a defined propolis provenance. Planta Med 1994;
60:222-7.

36.Scazzocchio F, D'Auria FD, Alessandrini D,
Pantanella F. Multifactorial aspects of antimicrobial
activity of propolis. Microbiol Res 2006; 161:327-
33.

37. Zare Jahromi M, Toubayani H, Rezaei M. Propolis:
a new alternative for root canal disinfection. Iran
Endod J 2012;7:127.

35


https://www.ncbi.nlm.nih.gov/pubmed/?term=Bystrom%20A%5BAuthor%5D&cauthor=true&cauthor_uid=3922900
https://www.ncbi.nlm.nih.gov/pubmed/?term=Sundqvist%20G%5BAuthor%5D&cauthor=true&cauthor_uid=3922900
https://www.ncbi.nlm.nih.gov/pubmed/?term=Scazzocchio%20F%5BAuthor%5D&cauthor=true&cauthor_uid=16427259
https://www.ncbi.nlm.nih.gov/pubmed/?term=D%27Auria%20FD%5BAuthor%5D&cauthor=true&cauthor_uid=16427259
https://www.ncbi.nlm.nih.gov/pubmed/?term=Alessandrini%20D%5BAuthor%5D&cauthor=true&cauthor_uid=16427259
https://www.ncbi.nlm.nih.gov/pubmed/?term=Pantanella%20F%5BAuthor%5D&cauthor=true&cauthor_uid=16427259
http://dx.doi.org/10.22088/cjdr.6.1.29
https://dor.isc.ac/dor/20.1001.1.22519890.2017.6.1.2.3
https://cjdr.ir/article-1-197-fa.html
http://www.tcpdf.org

