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In vitro effects of titanium on oral microorganism

Lee, H.S.- Bae,B.J.- Kim,J.

Dexpt. of Dental Technology, Taegu Health College
Keimyung Universty, Indtitute of Natural Science, A full time research worker

Titanium(Ti) aloys has been mostly concerned with biocompatibility, corrosion resistance, and
biofunctionality. However, very little is known, about the biological effects of titanium on
microorganism and in particular on the oral flora. So, the effect of titanium on the in vitro growth of
oral microorganism forming denta caries was studied under either aerobic or anaerobic condition.

In this study, the mostly bacteria species commonly found in dental plaque or gingiva sulcus grew
wdl in an agueous medium containing 100 /  of titanium standard solution.
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Table. Characteristics of bacterial strains.

Species Gram stain  Morphology Respratory type
Streptococcus mutans + Cocci Facultative anaerobic
Streptococcus mutans + Cocci Facultative anaerobic
Lactobacillus parabuchneri + Bacilli Facultative anaerobic
Lactobacillus lactis + Bacilli Facultative anaerobic
Lactobacillus oris + Bacilli Facultative anaerobic
Lactobacillus brevis + Bacilli Facultative anaerobic
Actinomyces naeslundii + Bacilli Strictly anaerobic
Candida albicans * Cocci Facultative anaerobic

*, Eukaryotic cell

Table 2. Composition of media.

A. MRS broth B. TH broth
Proteose peptone No. 3 10.0 g Beef heart, infusion from 500.0 g
Beef extract 100 ¢ Neopeptone 2000 g
Yeast extract 50 g Dextrose 20 g
Dextrose 200 g NaCl 20 g
Sorbitan 10 g K-HPO, 04 g
monooleate complex
NaCOs3 25 g
Ammonium citrate 20 g
C. YPD broth
Sodium acetate 50 g
yeast extract 01 g
. MgSOq4 01 g
MnSOq4 0.05 g peptone 02 g
KoHPO4 2.0 g dextrose 02 g
MRS broth , Streptococcus mutans LB 5 / ,8 / 100 /
Todd Hewith broth , Candida albicans YPD plate colony
broth 1% C.
albicans 28 , S. mutans Lactobacillus
sp.(anaehobic incubation) 37 2)
. Titanium 20% glycerol

, deep freezer(-80 )
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S Fig 1. Effect of initial pH on the growth of S.
' mutans in LB broth containing titanium(80 / ).
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dentin
S. LB Todd Hewitt broth
mutans  titanium : 80 / pH S.
Table 3 type mutans . pH
5 / ,60 /7 ,8 /
Table 3.  Maximum concentration for the 2. Lactobacillus sp.0f| O|X|= 245k
inhibition of the growth of oral microorganism Lactobacillus
by titanium.
sp. : Clark
Ti Conc.(ug/ml) 50 60 80100 S. mutans
Species

Streptococcus mutans KCTC 3001 | + + + -

Streptococcus mutans KCTC 3303 | + + + - . .
(Lactobacillus index)

Lactobacill, abuchneri - - - o

obaciilus parabuchinert o-type(Bifidum pathway) (-
Lactobacillus lactis - - type(PK pathway)
Lactobacillus oris t - - -
Lactobacillus brevis + - - - ) ) o
Actinomyces naeshundii P Lactobacillus sp. titanium

, Table

Candida albicans - Lactobacillus acidophilus, Lactobacillus lactis,
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Lactobacillus oris, Lactobacillus salivarius
50ppm
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Actinomyces naeslundii .
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