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Halitosis is caused by consumption of certain foods or
drinks and production of volatile sulfur compounds (VSCs)
by periodontopathogens. VSCs-related halitosis is not
easily removed using mechanical or chemical therapies
such as dental floss, plaque control and mouth rinse.
Lactobacillus are known to be probiotics and stimulate
immune systems of human. Furthermore, L. casei ATCC
334 and L. rhamnosus GG have an effect on protection of
dental caries in vitro studies. The aim of this study was to
investigate effect of Lactobacillus on halitosis by
Fusobacterium nucleatum- and Porphyromonas gingivalis-
producing VSCs and to analyze inhibitory mechanism. The
periodontopathogens were cultivated in the presence or the
absence Lactobacillus, and the level of VSCs was measured
by gas chromatograph. For analysis of inhibitory
mechanisms, the susceptibility assay of the spent culture
medium of Lactobacillus against F. nucleatum and P.
gingivalis was investigated. Also, the spent culture medium
of Lactobacillus and periodontopathogens were mixed, and
the emission of VSCs from the spent culture medium was
measured by gas chromatograph. L. casei and L. rhamnosus
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significantly reduced production of VSCs. L. casei and L.
rhamnosus exhibited strong antibacterial activity against F.
nucleatum and P. gingivalis. The spent culture medium of
L. casei inhibited to emit gaseous hydrogen sulfide, methyl
mercaptan and dimethyl sulfide from the spent culture
medium of periodontopathogens. However, the spent
medium of L. rhamnosus repressed only dimethyl sulfide.
L. casei ATCC 334 may improve halitosis by growth
inhibition of periodontopathogens and reduction of VSCs
emission.
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Fig. 1. Reductive effect of probiotics on oral malodor induced by periodontopathogens. F. nucleatum or P. gingivalis were cultivated
in the presence or the absence of probiotics, and then VSCs was collected using syringe above the bacterial suspensions. The level of
VSCs was measured by gas chromatograph (Oral chroma™). The level of VSCs was expressed with histogram.

Table 1. Production of VSCs by periodontopathogens with or without probiotics

Volatile sulfur compounds (bpp)
Samples H,S CH,SH (CH;).S

None 31.75+9.17 1648.25 +236.18 29.16 £ 7.16
F. nucleatum +L. casei 6.25+£3.68 33.5+£6.13 4.34 +£0.81

+L. rhamnosus 12.5+1.29 293.5 +£34.00 12.62 +3.46

None 41.75+£12.44 2023.16 = 148.32 43.52+£11.32
P. gingivalis +L. casei 6.32+5.14 14.64 £ 3.65 532+2.44

+L. rhamnosus 15.52+£3.24 314.25 +46.37 13.22+£4.32

The data value are expressed as mean+SD
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Fig. 2. Antibacterial activity of probiotics against
periodontopathogens. After cultivation of probiotics, the spent
culture media were collected by centrifugation. The
periodontopathogens were incubated with the spent culture
medium of L. casei or L. rhamnosus in the various concentrations.
The growth of F. nucleatum (A) and P. gingivalis (B) were
measured by spectrophotometer at 600 nm. The experiments were
performed in triplicate and the representative data are shown. *
Statistically significant compared with untreated control bacteria
(»<0.05). Control group was treated with fresh MRS medium.
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Fig. 3. The effect of the spent culture medium of probiotics on
VSCs emission. The spent culture medium of F. nucleatum
(A-C) and P. gingivalis (D-F) were mixed with the spent
culture medium of L. casei and L. rhamnosus. The level of
VSCs was measured by gas chromatograph (Oral chroma™).
The experiments were performed in triplicate and the
representative data are shown. # Statistically significant
compared with untreated control bacteria (p<0.05).
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