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Influence of change of tongue microbiota by smoking on oral malodor
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Microbial compositions of saliva and tongue and immune system biomarkers in

saliva were analyzed in 50 healthy adult volunteers (39 males, 11 females, average age 25.6 + 2.1
years), and the differences of them between smokers and non-smokers were assessed. Four bacterial
genera including Dialister, Atopobium, Treponema, and Selenomonas, which accounted for significantly
higher rate in the oral cavity of smokers, have been reported as genera involved in periodontal
diseases and oral malodor in the past studies. In addition, with regard to immune system biomarkers
in saliva, IL-1lbeta was significantly higher in the smoking group than in the nonsmoking group, and
a positive correlation between TNF-alpha and the Brinkman index was found.
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