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The effect of microcirculatory disorder of tongue surface on accumulation of
tongue coating
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Tongue coating is the main source of halitosis, and is also an important
source of infection for aspiration pneumonia in aged people. It has been suggested that decreased
self-cleaning action due to xerostomia, periodontal disease, stress, smoking, etc., is related to
the deposition of tongue coating. In this study, we also focused on the microcirculatory function
and bacterial flora of the tongue, and aimed to elucidate the whole picture of the tongue coating
mechanism. We investigated saliva volume, tongue surface moisture, saliva components, bite force,
lip closing force, periodontal disease, smoking habits, etc., and analyzed the relationship with
tongue coating and halitosis. We also clarified the effects of smoking on the tongue coating flora
in volunteers. Furthermore, to investigate the relationship between tongue microcirculation and
tongue coating deposition, we examined the effects of smoking on the microcirculation function of
the tongue surface layer.
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1. Salivary components of the 3 groups (median [IQR])

(A

Salivary test item No oral malodor Physiologic oral malodor Periodontitis-derived oral
group (n=21) group (n=24) malodor group (n = 30)

Cariogenic bacteria® 35 (20-52) 46(32-70.8) 57(25.5-71.3)

pH 54 (47-65) 55.5(45-66.3) 56.5 (47.3-68.8)

Buffer capacity 33 (21-45) 43.5(32.8-57.5) 475 (33-57.8)

Oceult blood* 14 (12-20)’ 17 (14.5-26) 33.5(15.3-52.8)'

Leukocytes* 53 (41-67)" 60 (49.8-70) 75 (60-84)'

Protein 40 (32-62) 52 (45.8-60) 62 (42.5-80.8)

Ammonia* 63 (55-74)" 79.5 (73.8-84.3)' 76.5 (68.5-84.8)'

IQR, interquartile range.

*Significant (P < .05) difference among the 3 groups by Welch’s analysis of variance or Kruskal-Wallis test.

{Significant (P < .016) difference between the no and periodontitis-derived oral malodor groups by Mann-Whitney U test.

{Significant (P < .016) difference between the no and physiologic oral malodor groups by Mann-Whitney U test.
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=2, Significant variables associated with the
genuine oral malodor by multiple logistic
regression analysis

Variable Crude odds ratios Adjusted odds ratios o
(95% CI) (95% CI)

Sex

Male 1.00 1.00

Female  0.37 (0.13-1.10) 1.11 (0.26-4.66) 888
Age (years)

<40 1.00 1.00

>40 1.94 (0.66-5.71) 1.04 (0.99-1.08) 131
TCS

Oorl 1.00 1.00

2or3 18.9 (4.80-74.6) 223 (4.42-112.3) 000
Ammonia

<80 1.00 1.00

>80 8.82 (1.87-41.6) 5.90(1.01-34.3) 048

ClI, confidence interval; TCS, tongue-coating score.

3. Significant variables associated with the peri-
odontitis-derived oral malodor by multiple
logistic regression analysis

Variable Crude odds ratios Adjusted odds P
(95% CI) ratios (95% CI)

Sex

Male 1.00 1.00

Female 0.58 (0.23-1.48) 0.92 (0.26-3.30) .898
Age (years)

<40 1.00 1.00

=40 1.12 (0.40-3.14) 0.99 (0.95-1.03) 457
TCS

Oorl 1.00 1.00

2or3 6.84 (2.22-21.1) 6.35 (1.55-26.1) .010
PII

<03 1.00 1.00

=03 4.00(1.50-10.7) 4.57 (1.30-16.0) .018
Occult blood

<30 1.00 1.00

=30 8.14 (2.74-24.2) 12.6(2.82-56.4) .001

CI, confidence interval; TCS, tongue-coating score, Pll, Silness and
Loe Plaque Index.
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(A) Occlusal force (N) (8) Occlusal force (N)
=1. Interaction effect b lusal force and lip-closing force on oral malodor in men (A) and women (B). Open circles

are values for the no oral malodor group and closed circles are those for the genuine oral malodor group. The solid and dotted

lines show the changes in the average value for

the genuine and no oral malodor groups, respectively. The bars show mean + stan-

dard error. In women there was a significant interaction effect between occlusal force and lip-closing force (P =.019).
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Cardiobacterium
Dialister
Atopobium
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Comparisan of the preportion of bacterial 2 with high proportions (a) and genesa
with kow progortions (b). The left side is the tongue microliome and the fight sde s the sabva microbiome. Light-gray bars show the praportions
o generain smokers. and black bars show the groportions of genera in nonsmokers.

#*=A4. Pearson's correlation coefficients between the relative
abundances of the oral bacterial genera and Brinkman index
values (o < 0.05)

Saliva (n = 47) Tongue (n = 48)

Genus r Genus r
Treponema 0.366 Granulicatella -0.282
Cardiobacterium -0.292 Dialister 0416
Oribacterium 0.324 Bifidobacterium 0.680
Dialister 0.300 Megasphaera 0.295
Filifactor 0.373 Mitsuokella 0.522
Veillonella 0.336 Cryptobacterium 0437
Selenomonas 0.369

Note: r, Pearson's correlation coefficient. Genera with three or fewer
detected samples were omitted.
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