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ABSTRACT

one of the important property of endodontic sealer is antibacterial activity. This study aimed to compare the
antibacterial properties of three common and widely used sealers: MTA-FillApex, AH Plus, and AH26 against
Enterococcus faecalis. In this study, 25 Blood Agar plates were prepared, in each of which 5 wells were devised.
In three wells, three sealers of MTA-FillApex, AH Plus, and AH26 were placed. Ampicillin was poured into the
fourth well as the positive control group. Finally, distilled water was poured into the fifth well as the negative
control group. Concurrently, 1/10 ml of Enterococcus faecalis bacteria suspension with a concentration of 0.5
McFarland was cultivated on the plates. Following 48 hours of incubation, the diameter of inhibition zone
around the wells was measured. Finally, the obtained results were analyzed by one-way ANOVA, fisher LSD,
Fisher individual 95% CI. The results of our study on 25 plates after 48 h indicated AH26 sealer with the mean
zone of inhibition diameter of 16.44 mm had the greatest antibacterial effects. AH26 was followed by MTA-
FillApex with the mean zone of inhibition diameter of 15.44 mm. Finally, the weakest antibacterial effect was
related to AH Plus sealer, with the mean zone of inhibition diameter of 10.2 (p<0.1000). According to our study,
AH26 sealer has the greatest power and antibacterial properties against Enterococcus faecalis bacteria,
followed by MTA-FillApex, and AH plus (as the weakest antibacterial agent against the mentioned bacteria).
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INTRODUCTION deressing between session when necessary such
as calcium hydroxide, and then canal filling [2, 3].
The remaining of microorganisms and their However, this process does not fully sterilize the
byproducts in the root canal system following inside of canals[4].

primary root treatment has been considered as a
primary cause of failure in root treatment [1].
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Therefore, growth and proliferation of
microorganism remained inside the root canal
may degrade the tissues around the root, causing
periapical lesions [5, 6].

In addition, none of the dentistry materials
provide complete sealing with the cavity walls,
and micron spaces always remain within the
distance between the material and cavity wall.
Therefore Microorganisms can penetrate through
this space, highlighting the necessity of having
antibacterial properties for these materials[7].

One of the microorganisms which are most
abundant in failed treatments is Enterococcus
faecalis [8-11].

Enterococcus faecalis is a gram-positive anaerobic
bacteria, found in 38% of failed root treatments.
Its ability in tolerating unsuitable environmental
conditions, which is a result of high tolerance in
alkaline environments and the tubular attack
potential cause this bacteria to be resistant to
intra canal medications [6, 11].

Gutta-percha is the main substance for filling root
canals. As this material is not able to attach to
canal walls, to fill the remaining space between
Gutta-percha and canal walls, various sealers are
used. Thus, presence of a sealer is necessary for
sealing the root canal system [12].

Sealer AH26 (Dentsply, Tulsa Dental, Tulsa, OK,
USA) is widely used as sealer. A freshly prepared
AH26 has high toxicity, but over time, as the
compound hardens, this toxicity declines, and
after 24 h, it has the minimum tissue toxicity
among endodontic sealers. Liberation of trace
amounts of formaldehyde during the chemical
hardening process of this sealer is a major cause of
its toxicity [13]. Hexamethylene teteramine in this
sealer is responsible for the antibacterial
properties of this sealer [14].

MTA FillApex (Angelus, Londrina, PR, Brazil) is an
MTA-based sealer, which is a suitable material to
treat root¢ especially root treatment in teeth with
immature root [15]. When MTA-Fillapex is mixed
with water, the calcium oxide inside it reacts with
water and produces calcium hydroxide. This
material causes elevation of pH and enhanced
antibacterial properties of MTA-Fillapex [16, 17].

AH plus (Densply, Tulsa Dental, Tulsa, OK, USA)
improved properties including liberation of
formaldehyde during chemical hardening process

of this sealer. AH Plus has a suitable flow and well
seals the dentine. It has also a very high opacity
(greater than that of AH26), which does not affect
the teeth color [18].

As one of the most important factors in success of
root treatment is the antimicrobial properties of
sealers [14], in this study, this property was
compared across AH plus, MTA-Fillapex, and
AH26 sealers.

MATERIALS AND METHODS

The research protocol was approved by the Ethics
committee of Mazandaran University of Medical
Sciences, sari, Iran (IR.Mazums . REC.95.2687).

This type of study is experimental, in which
endodontic sealers of MTA-Fillapex, AHplus, and
AH26 were examined and compared through Agar
Diffusion Test (ADT) method. First, streptococcus
faecalis bacteria prepared by Institute Pasteur
with ATCC Number 1394 were cultivated out of
standard strain samples (Asr E Engelab Co,,
Tehran) in Broth Hinton Muller culture medium. It
was then cultivated in Agar blood culture medium
after 6 h at 37°C, and then incubated at 37°C for
24 h. After the incibarion, 3-4 colonies were taken
by sterile anas. Then, in a test tube containing
Broth Hinton Muller, we prepared a turbidity of
0.5 McFarland. In the plate of this culture medium,
4 wells were developed with a diameter of 6 mm,
and then numbered. Thereafter, as much as 0.5
McFarland was extracted from the -culture-
containing tube using a sterilie swab and cultured
as lawn. After that, MTA-FillApex, AH plus, and
AH26 were placed in to wells and distilled water
were inoculated as negative control in the wells.
Then, a 30-micro -gram ampicillin disc (Sobhan
Co., Tehran, Iran) was placed across the plate as
positive control. The plates were exposed to 37°C
for 24 h, and then the zone of inhibition was
measured by a ruler in terms of mm. Each of the
samples was replicated three times. Thereafter, all
numbers were examined by Minitab 17, and then
analyzed by one way ANOVA, fisher LSD, and
Fisher Individual 95% Cl.

RESULTS

The results of our study on 25 plates after 48 h
indicated that considering Enterococcus faecalis
bacteria, AH26 sealer had the greatest
antibacterial effect with the mean zone of
inhibition diameter of 16.55 mm. It was followed
by MTA-Fillapex with the mean zone of inhibition
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diameter of 15.44. Finally, the weakest
antibacterial properties were related to AH plus
(mean zone of inhibition diameter = 10.2)
(p<0.1000).

Table 1: Mean (SD)zone of inhibition diameter of
Enterococcus fecalis with regard to the type of sealers and
control group

Group Mean + SD Ci%95 P-Value
AH26 16.44+1.557 (15.790;17.090)
MTA-Fillapex  15.44+2.123 (14.790;16.090) 0.000
AHpluse 10.200+1.291 (9.550;10.850) '
Ampicillin 17.840 +1.463  (17.190;18.490)

Interval Plot of AH26; MTA; ...
95% Cl for the Mean

Data
=

AH26 MTA AHPlus AMPi

The pooled standard deviation was used to calculate the intervals.

Diagram 1: The scale of power of AH26, MTA, AH plis,
Ampicillin, with confidence interval of 95%
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If an interval does not contain zero, the corresponding mean is significantly different from the
control mean.

Diagram 2. The scale of three sealers was performed with
the control group (ampicillin). According to the diagram,
AH26 and MTA have the minimum difference, while AH
plus has the greatest difference with the positive control
group.

DISCUSSION

Sealers develop a firm seal against permeation of
liquids, and the primary goal of using seals and
endodontic cements is to fill the space among the
Gutta-percha cone and the canal walls or the
spaces among the Gutta-percha cones proper. As a
lubricator, sealers also facilitate entrance of the
main Gutta-percha mixture into the root canal. In
addition, sealers are able to block delicate
secondary canals [19].

Due to the prevalence of obligate and facultative
anaerobic bacteria in unsuccessful endodontic
treatments, using sealers with bactericidal activity
can control the infection caused by these micro-
organisms. The microorganism tested in this study
(Enterococcus faecalis) is an facultative anaerobic
microorganism, which is the most common
microorganism in resistant root canal infections
and retreatment apical peiodontitist [17, 20, 21].

Agar diffusion method is widely in use for
research on antibacterial activity of dental and
medical materials [21-23]. This method allows
sealers to be in direct contact with
microorganisms and sealers have the ability
eliminate bacteria in areas such as root canal
system. there are factors that affect the results of
this method including the necessity of
establishing the same contact surface between
bacteria and sealers, an equal bacterial particle
size, viscosity of agar gel, temperature, and ionic
concentration of culture medium and time period
for all studied specimens [23, 24].

As the most important property of sealers is being
bacteriostatic or at least not causing bacterial
growth [14], in this study, attempts were made to
compare the power and antibacterial properties of
three of the most well-known and widely used
sealers available against enterococcus bacteria.

According to our study using diffusion agar test,
AH26 sealer has the greatest power and
antibacterial properties, followed by MTA-
FillApex, and AH plus as the weakest antibacterial
agent against the mentioned bacteria.

In the study by Ehsani et al., using diffusion agar
test, it was found that the antibacterial activity of
AH26 sealer on Enterococcus faecalis and
lactobacillus is greater than that of the MTA
Fillapex [25], which is in line with our findings.
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Tanomaru et al., studied the antimicrobial effects
of MTA-Fillapex and AH26. They observed that
AH26 had greater antimicrobial activity in
comparison to MTA [26]. In our study also AH26
revealed a greater antimicrobial activity compared
to MTA FillApex,.

Jafari et al., examined the antibacterial effect of
AH26 and MTA Fillapex against Staphylococcus
aereus, Enterococcus faecalis, Lactobacillus
acidophile, and Lactobacillus aereus. They found
that the antibacterial properties of AH26 were
greater than those of MTA Fillapex [17]. In our
study also AH26 had a greater antimicrobial
activity than MTA FillApex,.

Using Agar Diffusion test, Madani Z et al., indicated
that the antibacterial activity of MTA Fillapex on
Enterococcus faecalis is greater than that of AH26,
which is incongruent with our results. This
discrepancy can be due to different genetic of the
enterococcus faeclis samples assessed in the
present study [27].

Yasuda et al., explored the antimicrobial effects of
AH plus, SealApex, MTA, and Super Band sealers
on Candida Albicans, staphylococcus Aereus,
Enterococcus faecalis, streptococcus mutans, and
Streptococcus sanguis bacteria. AH plus indicated
the maximum antibacterial activity, which is not in
line with our findings. This mismatch can be due
to different samples evaluated in their study [28].

CONCLUSION

In this study, AH26 sealer had greater
antibacterial properties against Enterococcus
faecalis, compared to MTA Fillapex and AHPluse.
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