Two Pathways for Two Functional Waters in Controlling Cariogenic Activities
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Objectives: This study was designed to evaluate the efficacy of two functional waters,
ozonated alkali-ion water (AW-0Z) and hypochlorite water (HCIO), on caries
controlling activities. Methods: Artificial biofilms were grown on equal-sized bovine
enamel coupons using freshly cultured Streptococcus muatns MT8148 (S. muatns) at
37°C for 12 hrs in an oral biofilm reactor. After a rinse in PBS the coupons were
inoculated in waters with varying pH levels: tap water = TW 7.0, AW (TK7705,
National, Japan) 10.67, AW-0OZ (HealOzone, Kavo, Germany) 8.54 and ozonated TW =
TW-0Z 3.79; followed by shaking and measurements of detached biofilms. The
detached biofilms were estimated by measuring water insoluble glucan (WIG) using
Phenol-H,SO, method and measurement by a plate reader. BacLight bacterial viability
kit was used to detect the live and dead cells after incubating different mutans
streptococci cells in the above waters and HCIO (PerfectPerio, Noguchi Dental Medical
Research Institute, Tochigi, Japan). All experiments were repeated for reproducibility
(n=4). In addition, extra-cellular proteins of functional water treated S. muatns were
separated by two-dimensional gel electrophoresis (2-DE) and selected protein spots
were analyzed. Results: Two-way ANOVA indicated that significantly higher amount
of glucan was dissolved by AW-OZ compared to AW, TW and TW-0Z (p<0.05).
BacLight viability test and CFU count showed that almost all bacteria were killed by
only 10 sec HCIO treatment. AW-OZ also has shown some potency in inactivating oral
streptococci. Interestingly, larger glucan binding protein spot was detected on 2-DE gel
after AW-OZ treatment compared to TW-OZ. Conclusion: AW-0OZ has the efficacy to
remove biofilm by disintegrating WIG from cariogenic biofilm, while HCIO has proven
to be a potential bactericide. Therefore, appropriate use of these functional waters would
definitely be useful and careful application is important for safe caries control. This
study was supported by COE Program, FRMDRTB at TMDU.
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