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ABSTRACT

Background: A desirable property of an obturation material in primary teeth is its antibacterial
effect, this property promotes the disinfection of the pulp canals and improve the prognosis of
pulpectomy and treatment outcomes.

Aim of the study: evaluation the antibacterial potential of various obturation materials for
primary teeth; Zinc oxide eugenol (ZOE) only, calcium hydroxide with iodoform (Metapex) and a
mixture of zinc oxide eugenol, calcium hydroxide and iodoform (Endoflas) against selected strains
of bacteria; Enterococcus faecalis and Bacteroid fragilis.

Materials and Methods: Agar diffusion method was used in which the antibacterial potential
was tested by measuring the inhibition zone around each tested obturating material.

Results: (Endoflas) showed the highest mean value of inhibition zone, in both types of bacteria,
over the (Zinc-oxide and Eugenol) and (Metapex). The difference between the three obturating
materials was statistically significant.

Conclusion: The three obturating materials reported different antibacterial effect however,
Endoflas was superior to Metapex and ZOE.
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INTRODUCTION space loss, maintains the integrity of jaw growth

L)
Primary teeth are the valuable assets of a child. and assimilation .

They play a vital role for mastication, phonetics, Pulp therapy of primary teeth with necrotic pulp
esthetics and social acceptance. Nowadays pulp constitutes a great difficulty to pediatric dentists

therapy of primary teeth solves the problem of due to complex anatomy of the canal system which
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make microorganisms proliferate and invade lateral
canals, apical deltas and dentinal tubules @.

Different microorganisms were isolated from
necrotic primary teeth as Enterococcus faecalis,
Staphylococcus aureus, Bacteroid fragilis, black-
pigmented bacilli, Mutans streptococci, Candida
and another anaerobic species .

One of the critical goals of pulp therapy in de-
ciduous teeth is the elimination of microorganisms
which are the main cause of peri-radicular lesions.
Although removal of infected pulp tissue decreases
the number of microorganisms, an obturating mate-
rial with strong antibacterial potential is essential to
enhance disinfection of pulp space procedures im-
proving the prognosis of pulpectomy ©.

Various obturation materials have been used
for the obturation of primary teeth and ZOE was
the traditional obturation material. Also, calcium
hydroxide and iodoform based materials have
gained wide popularity. Another commercially
available product is Endoflas which is a mixture of
ZOE, calcium hydroxide and iodoform is ©.

Therefore, the current study was conducted to
compare the antibacterial potential of some of the
commonly used obturation materials for primary
teeth; ZOE only, calcium hydroxide with iodoform
(Metapex) and a mixture of zinc oxide eugenol,
calcium hydroxide and iodoform (Endoflas) against
selected strains of bacteria; Enterococcus faecalis
and Bacteroid fragilis.

MATERIALS AND METHODS

Agar diffusion method was used © in which the
antibacterial potential of ZOE (Septodont, India),
Calcium hydroxide and Iodoform (Metapex, Korea)
and Endoflas (Sanlor Lab, Colombia) against
Enterococcus faecalis and Bacteroid fragilis was
tested by measuring the inhibition zone around each
material. Procedures were carried out following the
guidelines of NCCLS (2010) ©.
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Purification and incubation of bacterial cul-
ture: The standard bacterial strains of E. faecalis
and B. Fragilis were obtained from microbiology
department, El-Azhar University in Cairo. A single
colony of each bacteria was picked with a sterile
swab and transferred into fluid broth medium (Ox-
oid, UK), then aerobically incubated at 37°C. The
density of the organism suspensions was adjusted
by spectrophotometer to contain 108 cfu/ml.

Preparation of culture medium: Mueller
Hinton agar was prepared then sterilized by
autoclaving. The medium was cooled down to the
room temperature. Finally, it was poured in 18 petri
dishes (9 for each type of bacteria).

Antimicrobial Susceptibility Test (Screening
test by agar diffusion method): The inoculum was
inoculated into Mueller- Hinton agar petri dishes
using sterile swab and a fresh mix of each obturating
material is loaded in the agar plates. Around each
tested obturating material, the inhibition zone was
measured after 24 hours at 37Co.

Statistical analysis:

The mean values of inhibition zone around
each tested material and standard deviation were
calculated. Kolmogorov-Smirnov and Shapiro-Wilk
tests were used to test normality. Data followed a
normal distribution. One-way ANOVA followed by
Tukey post hoc test were used to compare between
more than two groups (p < 0.05). Statistical analysis
was performed with IBM® SPSS® Statistics
Version 20 for Windows.

RESULTS

1- Bacteroid fragilis

ZOE displayed a
difference with each of Endoflas and Metapex

statistically  significant
(p<0.001). Also, a statistically significant difference
was found between (Endoflas) and (Metapex) where
(p<0.001) as shown in table (1).
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Endoflas showed the highest mean value of
inhibition zone followed by ZOE, while the least
mean value of inhibition zone was found in Metapex
(figures 1 & 3). There was a statistically significant
difference between ZOE, Endoflas and Metapex
(p<0.001).

2- Enterococcus faecalis:

Again, ZOE showed a statistically significant
difference with each of Endoflas (p<0.001) and
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Metapex (p=0.039). The difference between
Endoflas and Metapex was statistically significant

(p<0.001) (table 1).

Endoflas showed the highest mean value of

inhibition zone followed by (Metapex), while the

least mean value of inhibition zone was found in
ZOE (figures 2 and 3). There was a statistically
significant difference between ZOE, Endoflas and
Metapex (p<0.001).

Fig. (2): Antimicrobial susceptibility testing for the three
obturating materials by agar diffusion method against
E. faecalis. Obturating materials numbering were; (1)
ZOE; (2) Endoflas, and (3) Metapex.

Fig. (1): Antimicrobial susceptibility testing for the three
obturating materials by agar diffusion method against
B. fragilis. Obturating materials numbering were; (1)
ZOE; (2) Endoflas, and (3) Metapex.

TABLE (1) Mean and standard deviation (SD) values of inhibition zone of different groups.

Inhibition zone
Variable Bacteroid fragilis Enterococcus faecalis
Mean SD Mean SD
Zinc-oxide and Eugenol 22.33b 0.58 15.00°¢ 1.00
Endoflas 32.33® 2.52 29.332 1.15
Metapex 11.00°¢ 1.00 18.33° 1.53
p value < 0.001* < 0.001*

Small letters in the same column indicate significant difference between means,

*; significant (p<0.05) ns; non-significant
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Fig. (3): Bar chart representing inhibition zone for different
group.

DISCUSSION

Pulp therapy of infected primary teeth is a com-
plicated issue for pediatric dentists. The tortuous
and complex canal system make mechanical prepa-
ration and irrigation of canals not enough for com-
plete removal of entrapped microorganisms. Hence,
an obturation material with strong antibacterial ef-
fect is essential for the success of pulpectomy ®.

Various obturating materials for root canals of
primary teeth have been tried in pediatric dentistry.
In the current study, ZOE, Metapex and Endoflas
were tested since they are the most widely used
ones @,

Despite that many bacterial species could be
detected in necrotic pulp of the primary teeth, the
microbiology of most pyogenic dental infections
contains B. fragilis and E. faecalis as the most
dominant microorganisms. Moreover, B. fragilis
and E. faecalis are reported as therapy-resistant
bacteria in the infected pulp microenvironment
showing resistance to penicillin treatment ©-'%.

In the present study, the antimicrobial sus-
ceptibility test was performed by the agar diffu-
sion method due to the merits of this technique as
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it is cheap, available, fast technique that allows
visibility of bacterial growth and results are accu-
rate and available after short time (P,

Regarding the growth of B. fragilis, this study
revealed that the three obturating materials reported
antibacterial effect, however, Endoflas had the high-
est antimicrobial potential followed by ZOE and fi-
nally Metapex (p<0.001). Parallel results were re-
ported by Ruchi et al. (2014) ">, Bhargava et al.
(2015) " and Navit et al. (2016) 4. On the other
hand, Hegde et al. (2012) "> demonstrated that
ZOE had higher efficacy followed by Endoflas and
Katerine et al. (2017) ' reported that the pure To-
doform paste and its mixture with calcium hydrox-
ide were the most effective obturating materials.

Several factors could be responsible for this dis-
similarity in results such as heterogeneity of the
tested species, and difference in techniques used for
detection of the antibacterial effect with different
sensitivities. Katerine et al. (2017) “© used mixed-
species biofilm that was studied by using confocal
laser scanning microscopy.

Regarding the inhibition of growth of E. faecalis,
Endoflas was the superior followed by Metapex and
ZOE was least effective. This goes in accordance
with Reddy et al. (2007) @7,

Moreover, Ibrahim et al. (2017) “® concluded
that Endoflas had the highest antimicrobial effect
against E. faecalis while calcium hydroxide and
iodoform paste was least effective. This difference
in the antimicrobial effect of the obturation materials
may be due to the difference in concentration of
the chemical substances like the concentration of
eugenol ¥,

It is noteworthy to mention that Iodoform lack
the antimicrobial activity in vitro but it in vivo
results are divergent, suggesting that its function
may be helped by stimulating the biological body
reaction .
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CONCLUSION

1.

The three tested obturation materials reported
antibacterial effect.

Endoflas was superior to Metapex and ZOE and
the difference was statistically significant.
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