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Abstract--The most common daily home oral care product with
Toothpastes like an important oral hygiene habit for tooth care with
many benefits to dental and gingival health. In fact, the components is
always found in toothpastes are almost binding agents, gelling,
abrasive, humectant and surfactant, toothpaste components might
cause bacterial resistance and damage fluoride as well as others
problems in the presence or concentration of toothpastes components
may cause an expected lesions. This research has taken care to
evaluate possible oral bacterial fluoride resistance or DNA degradation
to oral epithelial cells exposed for one kind of toothpaste has a high
treating qualities considering in people uses .
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Introduction

Mainly toothpaste components, are frequently used in removing plaque, due to
their antimicrobial properties like professional dental treatments contain fluoride
to prevents tooth decay with mouth washes and making more resistant to the
action of acids. Although , fluoride like one component of toothpastes can stopped
teeth decay beginning and ,other side its making teeth more resistant to the
action of bacteria and foods acidity.[1]. Previous reports even show that in some
cases. Bacteria have changed to have genetic modification abilities to withstand
certain levels of fluoride [2], it mean Fluoride-resistant strains of several oral
bacterial species, including S. mutans, Streptococcus salivarius, and Streptococcus
sanguinis tested in laboratories [3]. wherever, several experiments have detected
a fluoride-resistant strain is able to grow in an environment containing 400-
1,000 ppm (21.1-52.6 mM) of fluoride, depending on the strain adaptation.
Fluoride-resistance strains have tolerated at least three times higher than that
which fluoride-sensitive strains could.[ 4]
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There are many mechanisms of acquired and characteristics of fluoride-resistant
strains , the mode of antimicrobial fluoride action against S. mutans must be
known. One mechanism to do stable fluoride resistance is believed genetic
modification such as chromosomal mutations. The studies was showed that such
toothpastes produce a change in the topography of tooth enamel due to the
increased abrasive ness, the accession of the biocompatibility of these toothpastes
becomes particularly important. [5]. The presence of treating toothpaste
components and different abrasives may cause alterations in the tooth surface.
Addition , the components when exposure into contact with cells of the oral
tissues at the long time of brushing it might be can caused cytotoxic and
genotoxic effects . [6]. Genotoxic effects could detect when used cellular DNA
analyses can be performed in vitro are able of detecting genetic damaged
including breaks in the DNA strand, genetic mutations, chromosomal breakage
and alterations of the DNA repair process and other genotoxicity .[7] This study
emphases on Toothpaste effects should be tested for their biological behavior
before being used in vitro and in vivo. For this purpose, One fluoride resistance
gene was detected in oral Streptococcus mutans AA and experiments on animals
tissues should be performed for genotoxicity lesion and bacterial chromosomal
mutaions in long exposure uses period .

Materials and Methods

Identification of S. mutans resistance for toothpaste
Identification of fluoride-resistance-related gene in S. mutans

The fluoride resistant of Streptococcus mutans stains were examined by culturing
to an optical density at (ODseoo) (2 * 107 cells/ml) of the bacteria by streaking the
nutrient agar plates containing gradient concentrations of sodium fluoride
(500,1000,1500, 2000) ppm of sodium fluoride per ml) in order to show two
different levels of fluoride resistance. Plates were incubated at 37°C for 48 hr.,
pretended colonies were indicated to positive result. The higher resistance
colonies for fluoride was selected and inoculated in broth culture with
concentration of sodium fluoride equal to 2000 ppm/ml, then bacteria were
incubated wuntil early exponential phase at 37C°. To evaluate bacterial
proliferation at (ODsoo) (4 * 105 cells/ml), single colonies detected like S. mutans
AA was using 16S rRNA gene was amplified by 28 cycles of denaturing at 94°C
(30 s), annealing at 55°C (30 s), and elongation at 72°C (45 s) . [8]

Identification of FR gene in Streptococcus mutans AA strain

The resistance Streptococcus mutans colonies were selected from higher fluoride
resistance concentration plates have 1500 ,2000 ppm/ml NaF, a DNA extraction
was employed to amplify FRA gene by specific-gene primer by conventional (PCR)
with FR gene primers (fig. 2):

F. (5-CATATGCTTAATCCCCATCTAATGCT- 3)
R. (5-GCATGCACTGATATTACTGGCTATTTA- 3).

The PCR reaction consist of (25 ul) PCR reaction mixture , it was begun with 4-
min hold at 94°C denaturation, gene fragment was amplified with 32 cycles of



6146

denaturing at 94°C (30 s), annealing at 55°C (30 s), and elongation at 72°C for 45
s . (fig.1). [9]

Oral epithelial tissues exposure for toothpaste solution

Toothpaste brand has a high treating qualities like solution was using for oral
epithelial tissues of 3 rabbit samples exposure for 12 months , used for each
samples 20 ml of 95% concentration of toothpaste solution [10] . Oral epithelial
tissues were sampled in this period tested to detect chromosomal damages that
they were analyzed by DNA extraction and separated on 1% agarose gel
comparted with control ( control is oral epithelial tissues was saving in 70%
ethanol).[11]

The results

Fluoride resistance gene amplification in S. mutans AA

Streptococcus mutans AA was performed to confirm fluoride resistance gene by
bacterial identification an amplification of specific Primers for conserved region of
fluoride resistance genes were designed and were used for gene amplification with

PCR, 1% agarose gel used for PCR products to separate on (Fig. 2), all results
demonstrated that S. mutans had hypothetical gene band with 400bp.

400bp

Figure 1. Agarose gel electrophoresis for amplification of FR gene of S. mutans on
(1%) agarose gel, 70 voltage for 90 minutes. Lane (C*): DNA marker
Ladder(100bp). Lane (C-): Amplicon FRA gene primer with S. salivarious . Lane
(1,2): Amplicon of FRA gene (125bp) with resistance S. mutans strains.

Cytogenetic damage

The comet test was more sensitive than the other tests, showing extracted DNA
are damaged in slight bands and decline amounts of oral epithelia tissue for each
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3 rabbit samples after have saved at 10 ml concentrated toothpaste solution for
12 months compared with control. (fig.2,3).

Figure 2. Agarose gel electrophoresis for DNA extracting on (1%) agarose gel, 70
voltage for 90 minutes. (C*) lane : Bright band consist of rabbit oral epithalial
tissues was saved in 70% ethanol for 12 months {control} . Lane (1,2,3): Slight

bands of extracted gDNA dameging of rabbit oral epithalial tissues after exposre

in 10 ml concentrated toothpaste solution for 12 months
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Figure 3. extracted DNA quantity ng/ul . : (control) amount of extracted DNA from
oral epithalial tissues of rabbit was saved in 70% ethanol for 12 months . samples
(1,2,3) extracted DNA become less amounts of oral epithalial tissues of rabbits
after exposre in 10 ml concentrated toothpaste solution for 12 months compared
with control .
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Conclusions

The lesion effects of toothpastes have been examined on multiple genetic
modification terms . This work was showed Streptococcus mutans AA is fluoride-
resistant strain was selective in in vitro used culturing for mother strain in media
with high concentrations of fluoride to detect cariogenic bacterial species detects
to fluoride resistance development in this specie through identify one FRA gene
analyzed like had hypothetical gene to showed chromosomal mutations lead to
fluoride-resistant strains.[12]. As well as , based on the results of other toothpaste
genotoxicity, it can be concluded in the use of certain higher treating quality
kinds of toothpaste may cause a limited biologically insignificant genotoxicity
effect on oral epithelial cells pretended in DNA damage at normal doses .[12,13]
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