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Abstract The aim of this study was to investigate the capacity of the xylitol-sensitive(Xs) and xylitol-resistant(Xr)
S. mutans to induce dental caries in the presence of various carbohydrate. S. mutans KCTC3065 was cultured with
0.4% glucose and 1% xylitol in TYE medium for 30 days at 37C, 10% CO; to form Xr S. mutans. Both Xs and
Xr strains were cultured in four different carbohydrate environments; 0.5% glucose containing basal culture TYE
medium(G-TYE), G-TYE plus 0.5% sucorse, G-TYE plus 0.5% fructose, G-TYE plus 0.5% maltose. Then cell
growth, acid production, and extracellular polysaccharides synthesis were analyzed. The final growth level and
extracellular polysaccharides contents in the Xr strain were significantly lower than in the Xs strain in all
carbohydrates except fructose. While, acid production was no significantly difference between Xs and Xr strain. These
results indicate that the virulence of Xr strains is significantly lower than that of Xs strains, which supports Xr strains
may be less cariogenic than Xs strains.
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[Table 1] Comparison of final growth of the xylitol-sensitive and xylitol-resistant S. mutans

Group

Sugar - .. - -

xylitol-sensitive xylitol-resistant
Final growth ODseoo

G-TYE' 1.10+0.033" 1.06+0.012%
+Sucrose 0.90+0.017" 0.83+0.018™
+Fructose 0.900.015" 0.95+0.011¢
+Maltose 1.19+0.007° 1.16+0.008%

P-value” 0.001 0.001

" indicates overall significance over various carbohydrates by the Kruskal-Wallis test.

ab,c,d

rank sum test(p>0.008).

Same letter means there is no significant difference among various carbohydrates by Bonferroni-corrected Wilcoxon’s

" differences between Xs and Xr were significant by the Mann-Whitney test(p<0.05).

G-TYE' = glucose based TYE medium.
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[Fig. 1] The growth curves of the xylitol-sensitive and xylitol-resistant S. mutans.
G-TYE: glucose based TYE medium, Xs: xylitol-sensitive S. mutans, Xr: xyltiol-resistant S.

mutans.
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[Table 2] Comparison of acid production of the Xs and Xr S. mutans

Group
Sugar - v - -
xylitol-sensitive xylitol-resistant
Final culture pH

G-TYE' 4.31+0.007 4.27+0.007
+Sucrose 4.37+0.001 4.40+0.007
+Fructose 4.43+0.001 4.43+0.007
+Maltose 4.33+0.001 4.32+0.001
P-value’ 0.012 0.012

" indicates overall significance over various carbohydrates by the Kruskal-Wallis test.

ab,e,d

rank sum test(p>0.008).

Same letter means there is no significant difference among various carbohydrates by Bonferroni-corrected Wilcoxon’s

™ The differnces between Xs and Xr were significant by the Mann-Whitney test(p<0.05).

G-TYE' = glucose based TYE medium.
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[Fig. 2] The pH curves of the xylitol-sensitive and xylitol-resistant S. mutans.
G-TYE: glucose based TYE medium, Xs: xylitol-sensitive S. mutans, Xr: xyltiol-resistant S.

mutans.
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[Fig. 3] Extracellular polysaccharide formation of xylitol-sensitive and xylitol-resistant S. mutans in the presence
of various carbohydrates.
(A)~ (D) xylitol sensitive S. mutans; (E)~(H) xylitol resistant S. mutans; (A) and (E) glucose based
TYE medium(G-TYE); (B) and (F) G-TYE+0.5% sucrose; (C) and (G) G-TYE+0.5% fructose; (D)
and (H) G-TYE+0.5% maltose.
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