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Effect of application of low frequency square—wave positive voltage on identification
of caries causative agent S, mutans
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Streptococcus mutans (S, mutans) is a Gram-positive bacterium that resides in the human oral cavity, It is widely recognized
as a primary causative agent of dental caries or tooth decay. Maintaining good oral hygiene, such as regular brushing and
the use of dental floss, along with reducing the intake of foods and beverages high in sugar, can prevent infections caused
by Streptococcus mutans, Additionally, research is being conducted not only on the prevention of bacterial infections but also
on effective measures to suppress bacterial proliferation in the oral environment, In past research, there were many reports
on the sterilizing effects under high voltage and current conditions. However, recent studies have frequently reported that bacteria
and biofilms can be effectively destroyed even under low voltage and current conditions. In this study, we investigated the
effects on the population changes of Streptococcus mutans when the frequency was varied under low voltage and current
conditions, As a result, only under a duty cycle of 63.8 ms, the bacterial growth suppressed for 6 hours after the voltage
was applied. Additionally, with a duty cycle of 63.8 ms and a frequency of 7.83 Hz, the proliferation of the bacteria was
observed by varying the voltage to 3 V, 4 V, and 5 V and the application time to 1 h, 2 h, and 3 h. The results showed
that the higher the voltage and the longer the application time, the shorter the bacterial proliferation time. The frequency of
7.83 Hz, known as the Schumann resonance and corresponding to the Earth's natural magnetic field, has been demonstrated
as highly effective in inhibiting bacterial growth when compared to other frequencies, Furthermore, research has shown that
changes in voltage and duration of application can impact the growth of S mutans,
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Figure 1, Schematic diagram of the duty cycle and frequency
of the generator output,
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Figure 2, Relationship between the output voltage of a generator
and the Broth voltage
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Figure 3, The generator set at an offset voltage of 0.7 V, the duty
cycle of the square wave output voltage was adjusted to 0.1 ms, 1
ms, and 63.8 ms 5 V square wave positive voltage was then applied
for 60 minutes. Repetition(n) = 5 (NC: negative control, PC: positive

control)
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Figure 4, Under the conditions of a generator offset voltage of 0.7 V,
a square wave duty cycle of 63.8 ms, and a frequency of 7.83 Hz,

Variation in absorbance observed by changing the voltage to 3 V, 4
V, and 5 V, and the application times to 1 hour, 2 hours, and 3 hours,
(a) 1-hour application group, (b) 2-hour application group, (c) 3-hour

Time (Hour)

application group. Repetition (n) = 5
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Figure 6, HR FE-SEM images were taken of the group seeded
with 1,5%10% bacteria on the medium, The group also applied
an output voltage of 5 V for 1 hour under the conditions of an
offset voltage of 0.3 V, a duty cycle of 63.8 ms, and a frequency
of 7.83 Hz of the generator, after culturing for 4 hours in a 37
€, 5% CO, incubator, (a) X500 image of the untreated control
group; (b) 3K image of the untreated control group; (¢) X500
image of the group with 5 V voltage applied for 1 hour; (d) 3K
image of the group with 5 V voltage applied for 1 hour.
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Figure 5, Under the conditions of an offset voltage of 0.7 V, a duty cydle of 63.8 ms, and a frequency of 7.83 Hz from the generator,
the voltage was varied to 3 V, 4 V, and 5 V, and the application time was changed to 1 h, 2 h, and 3 h. The colony-forming ability
(CFU) was then measured 24 hours after the voltage application (£<0.05).
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Mol : Sweptococcus mutans, T35, MIt S5, 7.83Hz
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