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Streptococcus mutans (S. mutans) is a facultative anaerobic
bacterium mainly found in the oral cavity and is known to
contribute to tooth decay and gingivitis. Recent studies on
intestinal microbiota have revealed that microorganisms
forming a biofilm play important roles in maintaining tissue
homeostasis through their own metabolism. However, the
physiological roles of oral microorganisms such as S. mutans
are still unclear. In our current study, we identified that
constituents released from S. mutans (CR) reduce arecoline-
mediated cytotoxicity without producing toxic effects
themselves. Arecoline, as a major alkaloid of areca nut, is
known to mediate cytotoxicity on oral epithelial cells and
induces a sustained intracellular Caz+([Ca2+] i) increase that is
cytotoxic. The exposure of human gingival fibroblast (HGF)
cells to CR not only inhibited the sustained [Ca2+]iincrease but
also the initial [Ca2+]i elevation. In contrast, CR had no effects
on the gene regulation mediated by arecoline. These results
demonstrate that S. mutans has physiological role in reducing
cytotoxicity in HGF cells and may be considered a novel
pharmaceutical candidate.
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Effect of n-butanol extracts from S. mutans culture
media (BESM) on cytotoxicity in HGF
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BESM attenuates arecoline-mediated cytotoxicity in HGF
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Fig. 1. Effect of BESM on cytotoxicity in HGF.

BESM was treated on HGF with indicated concentration for 24
hrs. Cytotoxicity was estimated by measuring the activity of
secreted GO6PD as described in Material and Methods. As a
control group (0 pg/ml), same volume of DMSO was treated.
Results were shown as relative value compared to control
group (0 pg/ml).
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Fig. 2. BESM attenuates arecoline-mediated cytotoxicity in
HGF.

HGF cells were incubated for 24 hrs with indicated
concentration of arecoline (0, 25, 50, 70, 100, 200 pg/ml) with
(grey line) or without BESM (20 ng/ml, black line) line)
respectively. Cytotoxicity at each point was calculated as
relative to value of cells treated with DW (0 pg/ml arecoline).
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Fig. 3. Effect of BESM on arecoline—induced[CaH];
mobilization in HGF.

Intracellular Ca®" mobilization in HGF cells was measured
using Fura-2/AM, fluorescence Ca’" indicator under continuous
perfusion with HEPES buffer. (A) Arecoline (25, 50, 70, 100,
200 pg/ml) with (grey trace) or without BESM (20 pg/ml,
black trace) dissolved in HEPES buffer were then treated for
the indicated time. Each trace shows mean of average from
three independent experiments with at least 20 cells each. (B)
Normalized ACa" plateau shows the[Ca”"]; level at the plateau
and was presented with ratio values (F340/F330) of each cell.
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Fig. 4. BESM has no effects on arecoline-mediated genotoxicity.
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HGF cells were incubated for 24 hrs under designated condition (arecoline only, black trace; arecoline with BESM, grey trace).
Following day, total RNA was prepared from each cell and used as templates for verifying expression level of (A) CYP26B1 and
(B) GDF15. Each trace was calculated from three independent experiments and presented the percentage of gene expression

relative to the control (% 0 pg/ml arecoline only).
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