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£ 1 ®EEDO VSC BE

(1) BRfbLKE

Men Women Total
<5 ng/10ml 25 (56.9) 9 (39.1) 34 (50.7)
5-9.9 ng/10m| 13 (29.5) 8 (34.8) 21 (31.3)
10-14.9 ng/10ml 4 (9.1) 4 (17.4) 8 (11.9)
15 ng/10mi< 2 (4.5) 2 (8.7) 4 (6.0)
(2) AFWAIWVATH
Men Women Total
<0.5 ng/10ml 28 (63.6) 7 (30.4) 35 (52.2)
0.5-2 ng/10mi 9 (20.5) 8 (34.8) 17 (25.3)
2 ng/10mi< 7 (15.9) 8 (34.8) 15 (22.4)
&R 2 MEYOKREE
(1) H#MEE
Number Percentage
a-Streptococcus 67 100
Neisseria sp. 67 100
Candida sp. 29 43.3
Crynebacterium 5 7.5
E. clocae 4 6.0

(2) M<MEHE
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Number Percentage

Capnocytophaga sp. 67 100
P.melaninogenica 36 53.7
Fusobacterium 18 26.9
P. corporis 15 22.4
P. intermedia 6 9.0

% 3 Wbk RBEE L RHMEY & DRI &R

<10 ng/10ml 10ng/1Omi< OR P
No. (%) No. (%)
I U
Candidasp. 25 (45.5) 4 (33.3) 0.562 0.394
Corynebacterium 5 (9.1) 0 (0)
BRI E
P.melaninogenica 26 (47.3) 10 (83.3) 5.305 0.043
Fusobacterium 12 (21.8) 6 (50.0) 3.506 0.062
P.corporis 12 (21.8) 3 (25.0) 1.310 0.720
P.intermecdicus 5(9.1) 1 (8.3) 1.080 0.946

- 121 -



Relationship between VSC concentration and oral

bacteria species detection in the elderly

Hidenobu Senpuku* DDS, PhD

Chief Researcher, Department of Bacteriology, National Institute of Infectious

Diseases, 1-23-1, Toyama, Shinjuku-ku, Tokyo 162-8640, Japan

Akio Tada DDS, PhD

Head Dentist, Chiba City Health Center
1-3-9, Saiwai, Mihama-ku, Chiba 261-8755, Japan

Takayuki Yamaga DDS, PhD

Assistant Professor, Division of Preventive Department of Oral Health
Science, Graduate School of Medical and Dental Science, Niigata University,

2-5274, Gakkocho-Dori, Niigata, 951-8514, Japan

Nobuhiro Hanada DDS, PhD

Director, Department of Oral Health, National Institute of Public Health,
1-23-1, Toyama, Shinjuku-ku, Tokyo 162-8640, Japan

Hideo Miyazaki DDS, PhD

Professor, Division of Preventive Department of Oral Health Science,
Graduate School of Medical and Dental Science, Niigata University,
2-5274, Gakkocho-Dori, Niigata, 951-8514, Japan

* I Towhom correspondence and reprint requests are to be sent.

- 122~



ABSTRACT

Objective. This study evaluated the relationship between bacteria species
detection and volatile sulfide compounds (VSC) concentration in the elderly.
Study design. Sixty-seven elderly, aged 75, participated in this study. They
were functionally independent and dentate. VSC (H,S and CH,SH)
concentrations in breathing of subjects were measured usiﬁg portable gas
chromatography. Oral bacteria samples were taken from dental plague and
Identification of bacteria species was accomplished under standard methods.
Results. Less than 20% of subjects showed more than 10ng/10ml of H,S
(severe odor level). The detection rate of P. melaninogenicus were
significantly higher in elderly with more than 100ng/10ml (p=0.043).
Fusobacterium are more likely to be found in elderly with more than
10ng/10ml.

Conclusions. The results suggest that Fusobacterium and P. melaninogenicus

may be involved in the production of H,S in the oral cavity of elderly.
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INTRODUCTION

In recent years, the concern on oral malodor has been increasing. Oral
malodor includes stench resulted from general disease, for example, diabetic
mellitus, heavy caries and periodontal disease, and physiological malodor of
healthy adults (1-7). Oral care for elderly persons is important for prevention
not only of oral disease but of general disease, for example, aspiration
pneumonia (8-10). Oral malodor give others unpleasant feeling, so it make
care for elderly inactive. Therefore, oral malodor is unavoidable problem for
performing oral care smoothly.

Volatile sulfide compounds (VSC) has been considered to be the main
component of oral malodor and several VSC have been used for the indicator
of oral malodor (4, 11, 12, 13, 14 ). There have been several reports on the
VSC production. ability of bacteria species (14,15,16,17,18,19,20). But there
has been no report' on the relation between oral bacteria species detection
and oral VSC concentration in breathing. It is necessary as a indicator for oral
care of elderly to elucidate oral bacteria species which is concerned with VSC
concentration in epidemiological study.

Dental plague is thought to be one of dominant contributor for oral
malodor (15,16,21). We have reported that dental plaque, salivé, tonsil and
tongue had similar bacteria flora each other (22,23). Moreover, dental plaque
has been noticed to be a biofilm, harvoring various pathogenic bacteria
species, which is important problem for geriatric medicine (24). Various

bacteria species, containing pathogenic bacteria species, were isolated from
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dental plaque of elderly (22, 25, 26). In this study, we analyzed the relation
between VSC concentration and bacteria species detection in the dental

plaque of the elderly.
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Methods

Subjects
Sixty seven elderly people aged 75 years old (44 males and 23 females)
from Niigata prefecture in Japan participated in this study, which was
conducted in June, 2002. All of them were functionally independent and
dentate.
Oral malodor measurement
We used H,S and CH,SH concentration as the indicator of oral malodor.
The VSC concentrations in breathing of subjects were measured as follows.
1 Subjects breethe deeply and take the disposal syringe between their
teeth for 30 sec.
2 Inhalate gas from the oral cavity till the syringe is filled with gas, then
discharge in the oral cavity once.
3 Finally, inhalate gas from the oral cavity again and inject gas into portable
gas chromatography (Takasago Electoric Co., Ltd, , Japan).
Identification of oral bacteria
Samples were taken from dental plaque on upper molar teeth or upper
molar portions of dentures. The plaque samples were placed in transport fluid
(0.4% agar, 0.15% thioglycolate/phosphate buffered saline) and taken to Bio
Medical Laboratory (Tokyo, Japan) for analysis. For aerobic bacteria species
detection and identification, each sample was poured directly onto chocolate

agar, OPA staphylococcus, and drigalski agar plates (Nippon Decton
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Dickinson Co., Ltd, Tokyo, Japan) using a stick. The plates were incubated in
an atmosphere of 5% CO, in H, at 37°C for 24-48 hours. Representative
microbial colonies from each plate were gram stained and isolated by
identification of their characteristic appearance, as well as hemolytic, catalytic,
and oxidase reaction (9). Those species found in a majority of the subjects
were suspended in 1 ml of 0.5% saline, gently shaken, and the results are
shown. The following bacteria were identified in the detection plates:
Staphylococcus aureus [ Methicillin sensitive (MSSA) and resistant
(MRSA)] by PS latex, trabbit plasma, and MRSA screening plates (Nippon
Becton Dickinson Co); Pseudomonas sp. by VITEK [BioMerieux Vitek Japan
(BVJ), Tokyo] ; Haemophilus influenzae (H. influenzae) by a Haemophilus ID4
plate (Nippon Becton Dickinson Co) and Candida species by Candida check
(Intron Laboratories Inc., Tokyo). For anaerobic bacteria species detection
and identification, each sample was poured directory onto HK agar piate and
incubated for 48-72 hour under anaerobic condition by gas pack system.
Representative microbial colonies from each plate were gram stained and
isolated by RaplD ANA  system. Each colony was suspended in 0.6% KClI,
0.05% CaCl,, 0.16mM NaOH. The suspension was inoculated in 10 separate
detection medium (1: 0.4% Ureé, 2: 0.1% p-Nitrophenyl- 8, D-disacharide, 3:
0.1% p-Nitrophenyl- « , L-arabinoside, 4: 0.1% p-Nitrophenyl- 8, D-
galactoside, 5: 0.1% p-Nitrophenyl- «, D-glucoside, 6: 0.08% p-Nitrophenyl-

5, D-glucoside, 7: 0.08% p-Nitrophenyl- «, D-galactoside, 8: 0.08% p-
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Nitrophenyl- « , L-fucoside, 9: 0.1% p-Nitrophenyl-n-acetyl- 5 , D-
glucosaminide, 10: 0.1% p-Nitrophenyl-phosphate) and incubated in an

atmosphere of 5% CO, in H, at 37°C for 4-6 hours (primary test). At

secondary test, 0.01% 3-Phenyl-methylaminoacrolein, 0.1% Hydrochloride
acid, 1.0% Acetic acid was added to reaction mixture 3-9 and INNOVA Indole
to reaction mixture 10. Bacteria species were identified by both the results of
primary test and secondary test. The levels of detection for each organism
were determined according to the manufacturer’s instructions.
Statistical methods

In a series of our oral malodor measurement, several examiner have
smelled severe odor at the concentration about 10ng/10ml of H,S and about
0.5 of CH,SH. Therefore, concentration of H,S and CH,SH was classified into
two groups (£10ng/10ml, 10ng/10ml< and =0.5ng/10ml, 0.5 ng/10ml < ).
The relation between VSC concentration and detection of bacteria species
was analyzed using a gender-adjusted Mantel-Haenszel test. Difference at
the .05 level was considered statistically significant. SPSS for Windows

(version 10.0) was used in performing all statistical analyses.
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Resuit

1. The distribution of VSC concentration

The distribution of H,S and CH,SH concentration was shown in Table 1.
Less than 20% of subjects showed severe odor level in H,S concentration
(more than 10ng/10ml of H,S). Women had higher rate of more than
10ng/10ml than men, but significantly difference was not found between
genders. With regard to CH,SH, about half of subjects had severe odor level
of CH,SH concentration (more than 0.5ng/10ml of CH,SH). The concentration
of CH,SH of women was significantly higher than that of men.
2. The detection of bacteria species

The detection rate of major microorganisms from dental plaque, as
determined using the manufactures instruction, are shown in Table 2. In

aerobic microorganisms, «-Streptococcus and Neisseria sp. were detected

in all subjects. Candida sp. was isolated from about 43% of subjects (43.3 %).
The detection rate of other bacteria species were less than 10%.

In anaerobic bacteria species, only Capnocytophaga sp. were detected
in all subjects. P. melaninogenicus was isolated from about half of subjects
(863.7 %). Fusobacterium species and P. corporis were isolated from about
quarter of subjects,

3. The relation between VSC concentration and detection of bacteria species

We analyzed the relation between VSC concentration and detection of
each bacteria species by using Mantel-Haenszel test. Subjects with more

than 10ng/10mi showed significantly higher detection rate of and P
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melaninogenicus than subjects with less than 10ng/10ml (Table 3). In
Fusobacterium , though not statistically significant, the odds of detection
among more than 10ng/10ml were 3.5 times greater than the odds among the
less than 10ng/10ml (OR=3.5 and 95% CIl=0.939,13.090). In aerobic
microorganism species, significant relation was not seen. CH,SH

concentration was not related with microorganism detection (data not shown).
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Discussion

The study on the investigation of bacteria species concerned with oral
malodor has been mainly performed by measuring VSC production ability of
laboratory strain of oral bacteria species (15,16,18). But oral bacteria flora
depends on age and oral condition. Therefore, the research for oral malodor
needs to examine VSC concentration and oral bacteria species detection
simultaneously and analyze the relation between them. In this point of view,
the present study provides a useful data to prove bacteria species causing
oral malodor. |

The results of the study indicate that P. melaninogenicus had significant
correlation with H,S concentration and Fusobacterium are more likely to be
correlated with H,S concentiration. It has been reported that Fusobacterium
had higher H,S production ability than other bacteria species (16, 18). These
reports support our results. Fusobacterium are also isolated from periodontal
pocket and tongue (27, 28, 29). Fusobacterium is thought to distribute in
various places of oral cavity by means of saliva flora and cause oral malodor
in there. It is discussed that Fusobacterium produce H,S in periodontal pocket
and tongue coating as well as dental plaque. With regard to Prevotella
species, Paryavi-Gholami reported that P. oralis are concerned with VSC level
in children (30). P. oralis was not isolated from the subjects. The oral bacteria
flora change with age, which may make difference in bacteria species causing
oral malodor among subjects with various age class. Fusobacterium and P.

melaninogenicus are known to contribute greatly for forming biofiim (24).
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