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Discussion

The present in vitro study showed that stannous fluoride
0.63% can deactivate E. faecalis better than calcium
hydroxide.

The severity of the disease and inflammation in the pulpal
and periapical tissues is directly related to the microbial
count in the root canal system; therefore, the basis of
successful root canal treatment is the removal of root canal
bacteria and their products.”’ The intracanal medicaments
can act as a physical and chemical barrier or as
disinfectants in the root canal. For this reason, in the
context of chemical cleaning, the use of various intracanal
medicaments in the root canal has been proposed between
therapeutic sessions.”

E. faecalis is commonly extracted from the canal in most
root infections and most of the endodontic treatment
failures. Studies have shown that this bacterium can even
exist as monoinfection inside the canal.’ This bacterium
can survive for a long time with the help of genetic
polymorphisms and tolerate long-term non-nutritional
conditions as well. The bacteria, when exposed in adverse
environmental conditions, change their cell wall that can be
protected. Sometimes it can also form biofilms with the
help of virulence factors such as gelatinase or adhesins.
This microorganism adheres firmly to collagen and resists
against common canal rinsing solutions.” For this reason,
this bacterium was selected in this study.

Since many studies have employed ampicillin as a positive
control in evaluating the antibacterial properties of different
agents against E. faecalis, such as Tabrizi Zadeh ef al and
Mickle et al., so the ampicillin disc was also considered as
the positive control in this study.?°

The calcium hydroxide is a drug widely used by dentists
during the intersession intervals. The antibacterial
properties of calcium hydroxide depend on its alkali nature
and ability to destroy cytoplasmic membrane, denaturation
of bacterial proteins, and damage to bacterial DNA. Despite
the frequent demonstration of the poor anti-bacterial
properties of calcium hydroxide against E. faecalis, this
drug also has a good biological effect, which is effective in
neutralizing bacterial lipopolysaccharides, has an anti-
erosion activity and contributes to the formation of hard
tissue. These encourage the dentists to apply widely the
calcium hydroxide.” In the present study, the calcium
hydroxide also had a small effect on the elimination of E.
Jfaecalis.

The formulation of chlorhexidine gel is capable of
removing E. faecalis within one minute. This material has
been chosen for this study due to broad-spectrum
antibacterial properties, high anti-biofilm effect, high intra-
tubular penetration, high dentin bonding and low
cytotoxicity.”” In many of the reviewed studies, including
Lakhani ef al., Attia ef al. and Mazayeni ef al., the
chlorhexidine had the most antimicrobial activity against E.
faecalis. In addition, the results have repeatedly shown its
superior antibacterial property against E. faecalis compared

to the calcium hydroxide, in line with the findings of this
study. 152627

The stannous fluoride 0.63% is used as mouthwash and gel
for enamel reinforcement and decay control, but not yet as
an intracanal medication. Given that several studies have
been conducting to find the ideal intracanal medication, and
since the stannous fluoride has antibacterial benefits.”® We
decided to select this substance for the present study. It
should be noted that no comprehensive research has
investigated the effect of stannous fluoride 0.63% on E.
faecalis to date.

Various methods are available to study the antimicrobial
properties, including dilution (broth dilution and agar
dilution), agar diffusion test, and colony count.’® Due to the
fact that the antibacterial property of stannous fluoride
0.63% against E. faecalis has not been investigated up to
now, we decided to use the simplest method to test the
antibacterial properties of these materials, which is easy to
use, does not need for complex devices, is cost-effective,
and the its results can be exploited for more detailed
examinations.”®

One of the drawbacks of our research method is that the
amount of material tested was based on the volume of the
well, and that the density and weight of the material was
not considered, affecting probably the test results.
Therefore, it is better to be used more precise antimicrobial
methods for comparison. It should be noted that the studied
materials were tested with the same consistency used in the
clinic.

In the present study, the chlorhexidine had the highest
antibacterial effect, followed by the stannous fluoride with
an effect close to chlorhexidine 2%. At last, the least
antibacterial effect was related to the calcium hydroxide.
Mickle et al. evaluated the antibacterial properties of
calcium hydroxide and stannous fluoride both alone and in
combination against E. faecalis. In their study, the
combined calcium hydroxide and 0.3% stannous fluoride
showed the highest effect and the calcium hydroxide alone
had the least effect on E. faecalis,”® which is in agreement
with the present study.

Bellamy PG et a/ found that the anti-plaque effect of the
stannous fluoride 0.454% is comparable with chlorhexidine
0.05%.”

Andres et al reported that the anti-bacterial effect of the
stannous fluoride is due to tin and fluoride ion.>

Camosci and Tinanoff reported a unique property of

SnF2 possibly the reactivity in an aqueous environment--
. . . . .31

may be responsible for its anti-bacterial properties.

Fine D ef al exhibited that the replacement of calcium ions
by tin ions alters the bacterial enzyme activity and also the
thiol group in the stannous fluoride makes the bacteria
more vulnerable and reduces its enzyme activity.>>

According to Hughes ef al, the tin ions in stannous fluoride
may be linked to the phosphate group of lipoteichoic acid
(LTA) through electrostatic bond, thereby blocking
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bacterial cell membrane instability and inhibiting its
metabolism.*®

The stannous fluoride 0.63% with antimicrobial effects
close to chlorhexidine 2% gel has the benefits of increasing
the oxygen dependent antibacterial activity in neutrophils.34
preventing the cavity formation and potentiating the dental
development via fluorohydroxyapatite.”> The mechanism
by which the stannous fluoride inhibits bacterial growth
involves blocking the enzymatic activity of fructose-1.6-
bisphosphate aldolase and triosephosphate dehydrogenase.
Prevention of the activity of these two enzymes in the
glycolytic pathway leads to a reduction in the bacterial
metabolism and thus acid production.’**’

Conclusion

Stannous fluoride 0.63% had good antimicrobial effect

against Enterococcus faecalis. Further studies are needed to
confirm it.
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