(Table 3). For Fusobacterium, though not statistically sigiﬁﬁcant, the
odds of detection amongst those with more than 10ng/10ml were 3.5
times greater than the odds among the less than 10ng/10ml group
(OR=3.5 and 95% CI=0.939,13.090). Reading aerobic microorganism
species, no significant relationships were seen. CHaSH concentration was

not related to microorganism detection (data not shown).
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.Discussion

Studies on the investiéation of bacteria species concerned with oral
malodor have been mainly performed by measuring VSC production
ability of labo;atory étrain of oral bacteria speéies (15,16,18). Recently,
Awano et al have xl'eported the relationship Between the presence of
periodontopathogenic bacteria in saliva and halitosis in adults (average
age: 50.0%=13.5) (25). Kazor et al have found that Atopobium parvulm, a
phylotype (clone B5095) of Dialister, Eubacterium sulci, a‘ phylotype
(clone DR034) of the uncultivated Phylum TM7, Solobacterium moorei,
phylotype (clone BWO009) of Streptoccocus were associated with halitosis
in adults (26). However, oral bacteria flora depends on age and oral
condition. Furthermore, oral malodor of elderly has been noticed in the -
care of elderly. From this point of view, the present study provides useful
data to identify bacterial species relating oral malodor in the elderly.

The results of the study indiéated that P mélanjuogenica was
significantly correlated with H2S concentration and Fusobacterium had a
tendency to be correlated with H2S concentration. It has been repofted
that Fusobacterium has higher H»S production ability than other bacteria
species (16,. 18). These reports support our results. Fusobacterium are
also isolated from periodontal pockets and the tongue (27-29).
Fusobacterium are thought to be distribut;ed in various parts of the pral
cavity by means of saliva, causing oral nﬁalodor. It has been discussed

that Fusobacterium produce H2S in periodontal pockets and in tongue
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coating, as well as in dental plaque. With regard to Prevofella species,
Paryavi-Gholami reported that P oralis are related to VSC level in
children (30). P oralis was not isclated from the subjects. The oral
bacteria flora change with age, which may explain difference in bacteria
species relating oral malodor among subjects of various age class.
Fusobacterium and P melaninogenica are known to contribute greatly in
forming biofilm (31). There is a possibility that biofilm incorporate
various bacterial species including some other bacteria species producing
H:S. Furthermore, pathogenic bacteria speciés are found in biofilm
(22,32,33). Oral care procedures for removing these bacterial species must
be useful for prevénting oral malodor as well as general disease.

No bacteria species showed significant association with CHsSH
concentration. The result may be concerned with less CH3SH production
of bacteria species which we examined, or less sensitivity of the detection
system to the CH3SH prodects.

In the present study, we suggest which bacteria species are related
to oral malodor in the elderly. The species may be useful as indicator for
effect of oral hygiene such as tooth brushing to decrease oral odor. The
prevention of odor need removing biofilm on the tooth surface as well as
dorsum biofilm of the tongue. For further analysis of the relationship
between these bacterial species and oral malodor, establishment of a

system for quantitative analysis of these bacteria species is required.
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Table 1 Distribution of subjects in VSC concentration by sex

(1) H2S
Men Women Total
<10ng/10ml 38 (86.4) 17 (73.9) 55 (82.1)
10 ng/10ml< 6 (13.6) 6(26.1) 12 (17.9)
(2) CH3SH
- Men Women Total
<0.5 ng/10ml 28 (63.6) 7 (30.4) 35 (52.2)
0.5ng/10mi< 16 (36.4) 16 (69.6) 32 (47.7)
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Table 2 Detection rate. of major mlcroorganlsms

(1) Aeroblc mlcroorganlsms

Number Percentage
a -Streptococcus 67 ' 100
Neisseria sp. 67 100
Candida sp. - 29 43.3
- Crynebactenium 5 7.5
E. clocae 4 6.0
(2) Anaerobic bacteria species
| Number  Percentage
Capnocytophaga sp. 67 - 100
P. melaninogenica 36 53.7
Fusobactenium 18 26.9
P. comporis 15 22.4
P. intermedia 6 9.0

— 331 —



" UBY} aJow ypm sposigns ul
pa}08)ap 10U Sem sal0ads BUSJOEB( Sl asnedaq wnusjoeqauiio) Ul pajenojed aq Jouued | %56 PUE HO,

o¥6'0 ZPTOL¥LL0  080°L (€8) L (l'6)§  snoposuusjul o

02.0  ¥S.'6-862°0 oie’r  (0oge)e (g'12) ¢t suodiod o

2900 060°CL-6€60  90S°¢C (0'05) 9 (812 el wnue}oeqosn

er0'0  6G2°92-¢50°L  S0E'S (€'¢8) 01 (€Lp) 92 eojusbouluerewl o
di1gqoiseuy

o " (0)o (L'e)s wnuejoeqeufion

¥6€0 8LL'TLPLO 2950 (€ee) v (g'g¥) GC ‘dsepipue)
21qoIaYy

(%) 'ON (%) ON
d 1D %56 ¥O  >lwpi/bugl fwoLBugLs

UCHBJUSIUOD S°H

LONO8}ap BlIS)oe( [RIO pUB UOHENUAOU0D STH Usamiaq uone|al ay) ¢ a|qel

—332—



A. 554 YEHRE HHIEIL. THEE—. TEE B

B. HEBREL : YR 1S EEEREINTEROTEELE
MOREGR G & 2R EBEREDOBERIZ VT

C. Bt HBmES (MEEMCBT oW 2H0ORE. %L OMEizET

% HEWTIT3E |
D. W34
EH OBE - BORSAYE LY R - B - TN - ZEHEE
K - REBKRY - REEEEL S — - i
MR B - BRSOFER - R ORAR - BE
NE EH - BHRAEREMS - BEE -85
FEEET « RHAY - KEREEHER - V) —FLUF L b
E. #F3TEH _

NEEDRREEE SHDOREE, &9 b ERAER~OBECEE & OS2 R
THEDHITE, BFHFRLY bat— MFRFZE LV, L LERERS
M LS, A A— NIRICIEARBR LS NLE L, GHHE
LESTIH2w, EITEEXAEZC Lo Thh Y ERIC DEEREEZ 08
TE, WHEMREE L EHHES TEREHEM 2RISR E Ll akr— M
R FHE LT, |
F. BFSEHIE | |
MRGZEEIIEAEHEMSOSE (19 64000 &) THD, 3—4 FLHDOE
MEEEET D, R—XFA L EEIEBRFEZC LT, EH. BRE
EREETEE, BERERE - M. DEERE (GERm. SEORERY) . 0LE -
FIEER, REE (RERERESEETELADEEERESE S E) .
EHENEE, MEIREE. OEERE (General Health Questionnaire [GHQ] (2 L 2 ¥4
HMOBEREL D) ALOBFREINET 5, BESMEOEHRAEICIE., AE
EHOAUDBEET, FREREMESLFEESR L TR L RRRE -
HEEREA WD, N—RAT7 A VEBATOAERKEL, ERESR (BREKS
R V) B OBES ., 2 ak— MREORIFFIEIC L T B,
G. IERER - BE , :

2004 4F 2 8§ 15 BEIE. 16 FROREREME TR~ 5 VWAL ENE
FREEBFTTHY, TNFE T 9,100 EHEFEIZSBMLTW5E, T-—E
D RHERHE IS CILEMTEE LB LT3, -

LT, =2 ANBETLE 7T HFROBEHEMSICBITARN—2XF5 1R

— 333 —



ERER (0= 6,726, &tE368 4. FHEHTIFRRFE 520123 %, APHEE

R47.1%) =77,
$ﬁﬁ%ﬁﬁt%@tim.ﬂﬁzlx 60—64 5 3.7 &, 70—74 &% 11.3
A, 6 YFIOFEELEMIOS B | FEIAEN CPI2 LLETH-T-EHEDEIE .
50—54 5% 43.3%. 60—64 5% 52.0%. 70—74 8 51.7% T, WTFhbt—FER (F
B EEREREERE) L0 BREFThoTm,

X LICERRNTIIH AN, BER (CPL 2LLE, 37.3%) BLUHEIFELR
(5 ALl L, 185%) OBEERAY, 2t VAT 4 v 7T MIL ORI L, &
R AEICEE, $-3F0fm (p<.10) ZRULEERT, BE, REZ
ESERF. 7590 v THE, BRORRE, BLVWEBThH . —H.
SAL FoWFiask L BET A ER Y. WE, BEAEIBRA. UEHIMLE,
ERREECHo -,

F 20 U LEFTAHELE 19 BUTORT, RPRIVEERERIC - L AHE
FRFERE (1 Bhizv, - FiH - OFE - XV F—HEYEHE) 2HE®
Lizd b, 88, v43I E OEREN 20 U EBRTHRICE., 43
v CHRIFDERTH -7,

H. &R _

WHREMODEREIIRFTHSAHEYUOEAERH Y, QEOREL 2
HFofE s OBEIT+aRNTEL EZ O, HEAORROETELORME
BRIETHARLFELTEL T, BREAAEEIC L » THEBEM TIRFIA
AR OEERIEDT — 5 5RO N D Z LSRR ST, E I EHERKEICS
WTh, BFEARERFRBRNECETICEEL TV,

BE, XFEOREREMESIIFEERBNEEKBEPTHY, ¥&16$F¢k

m~274/ﬁ§%%T\%&S—mﬁﬁmﬁ%ﬁE%%MTé%mfﬁéo
L HREERR _
1) FEHEE, HH = EIREH, NBEY, DERFS, BHELE, NEBREET,
MNEE . #, BH B EREMBFNBMNT S ak— N HORKE &5
DEFEL DL Y ICETAILET VAREEZDELT. -7 0T ks
Z 2003;22: 121-124.



T 5 R TR R B S (E R R S H L)
IT T

RERIC B 3 TFRAEDEEIZSWT
SHEEFEE MR ifﬁﬁ&ﬂﬁﬂk#k#%u%ﬁkﬁ@#ﬁﬁ)

HMEHHE BHTH CERERER TR O EELREE55)
BARRL (BEREARCEEMN LARER)

WREE
&%%Wﬁﬁ&ﬁﬁ&&v\ﬁmxﬁﬁuﬁwmﬁﬁénéﬁﬁfbénﬁﬁuﬁwf%%
AT, BERE LICKBVELTRAERE>TW5, £ - TRROBRNOLK DL
ERALDICT DIEDICHEEZIT -7, IBREF T IHERRICE T, T BB T IMAL,
WEIC S > EREFOTERE TSV ETELE, TOKE. RENOIBLOEER
ETIRFEEORNMTRAaT I GERICEE) »b2 (BE) OB ThH-T, ., Tv 7
—FORKR. BMEOKBVREXITEEO TSI 91+0.81 GERKBE~BE) THY,
BREADOIBVORLFCBHLTERENRLN, ZTHEOFN RREADICBWRRIZRZ D)
EEZEABABRCSE Mo, . FOMTICEDhAFELBAOFE RICBWIIEIE—
Bl AESTHAMEL TEY, AENOBENELZATHIICHHALY, BRAICE -TA
EOB TRV BRI R RMLEARETH -, RENOLBVREOREIRAES T

BEOTHETHDI Z b,

ABRFE B 8 .
EEOHE LTOMBEIE, SEIELK
BUKERL TN B, KBV OBERN: < &
ABHDTHTHD., TRLDIIBWIHARAE
RS £ TR L BB Th b,
LHL, BSOBRREmMO Db O4ET
FIEBOPECHIEIBE S WD EMIZH D,
FIT, BERADEDL S RIKBOHERS
noam, ANEBRH D, ELEOFTR
HRERB L BICH WD, FOF THICRR
ERUDBWHTNE, RRENORERO

EELZHONZTHIEMTHRRRELER L7,

B BFRR 5 _

WA ORI S E Ui SRS B E R
B OHEHUAEYTF— s UFEE, BRE
BIRAE, —RRERAR L OEERRTH D,
BhETIBROBMTH 72,

CRVIE DS > B EM S . R
CBET WA LS ERRE CRE LA,
BWIRBRAESH A7, BANRAZELT
EBATRWNIBETAMERAS ¥ Ea—

— 335 —




EiTof, ALILBRAILAERADICE,, 8
EOEMNLBT LRI OVWTT r— &
ﬁOﬁu
FEREAROICBWIREBEEADETFLLT
HELE<DLOHRDHD, BYOWEITLD
ZAD N, WROBBERHE. b1 Lo
- B, BEORBOZREE, NBORE, 0
o 7OEE, B 2ERAOBSGIIEFORTHR
BERYETHD, -, BRAICRINF
—REDATHRAS LRV ETRL TV,
Tyy—troOKR BAOKBVWEBEA2
TEEOEEE 1.91£0.81 (FEFIZBED
LEE) Thol, BEADITEBVORLS
LT RENRRON., KEDEDN THEK
HOIZBWBRICE D) EEATLABFEI
Ehofe, LhL, BREADICEVWOR AT
CirBRERRON ok, E, FY
FitEbh 5 A& LBEDHZ 2ICEWLE
E--FL*E, '

£1 IKCBVOTEE

OEBAUAOEBERIC L > BEERR

OAELT & BRI & 5 HHERR
<EERBOA=T >

0 B2l (ATLBOERLZY)

1 ERICBE (KRVERLDLH, BRT
A2 | |

2 BE (AL TERELED)

3 PEE MHLMARERFLES)

4 BE (REBTXIHVER)

5 : EFIZHE (REBTELRVETILER)

@AZLT & BARATAICEVICETS

I A =
DAZLTEBAD~ A2 FAOHE

F2 MBI UBERERE

. BELZOHT (BRoMMARKR. B2
&)

2. M ULORBHH

BEDOATEE ST

I D A HAR T

A DEEE

AlES 7T ORE, HE, BXE (S8

&)

7. BLOORTHMEE, HE - BROB
B

o s W

o

CHIRMR L ER
RAEORKRIIKROBY CHBL, T7abLAE
EROICEVOERERE TS L ORRHE TR
271 GERIEE) »52 (BE) Ooft
BHTHhHY., BUOKBRLEBORIZAZT 3
Mb 4 ICERUE (B1), Chici. R
NOER. KEOFE. AECHER, niEs
TOWERERFESLTHEHELL,
—EETMORBLY LN—RT A AR
<. RIT 3 (ROLMICER) Eofk (E2),
BEEE NI, Shb~N—XF A OB
et SR ENREECE b oo, A~
DA EFEa—b, ZORETTIMHOHA
FICHBLTHY . OBV LR >T<
DIHTHDHENOIERHHLA (H3),

- 336 —



REORRDR—AFA L RETHERF L
LTRROREZ V2 BEICRE DHEZELEM
ADEBENRHDIEXALML -7, Zh
BAE%HDOBRETHD,

T, BENOILEVWORUFICMLTE
TEMROH., KEOHFS HEEADIZB
BRI D) LBRXTADBFRICE»o1,
LaL, WEAQKEVDA 27 0Bk
RAEBNZoT, ZHMAREMIIH~T
BWARaTF EftiTsHmB RN, (E
4) SHIE—HOILBEFLET L LT
EAERVITRIL, REFMEET MRS~
THA 3T EHT HEME B (@5),

FETILBVWBRIIRIERET 7 — 1
TELDLERIL. BAL LRIV DR
MRERDEVIRENER -7 (H6),
AEES THAMBELTHY . QENOITENER
ERTHWICLI6T, BEOETIIEVA
— BRI ABAIIAETH 272 Z b,
FERICEBWREOKFIZOES7H LY
HBEETHIILEWMBLE,

Fie, HRAICIRE /X, LEL, TR
H— ALy B—X<)—RHBREEEINRT
ahTwWi, ZhikBo7 47— b Tht
FhoR&WeEL—8LE (B7),

AERIBORBSICKEREBYEIDIC
BWIZONT, SHELELBNEERI-VWEE
TS,

DE L&

1. BERNBRREICEDTR—AF A #H
EAroleDik, MRAOHR, KEDOFE.
ANBPHER., DEST7TORERENREFSELT

WH LR,

2. WEORARDR—R 74 ERETHHE
FLLTRIAORELR Y ZEEABIIMAD
VED ST,

3. OES7HARELTRY, OEAOIFER
BRERLATVIICLRGY. BEOEKTICE
LA FRI R AWML OB TH o b
b, MERIBVREOWEFICIZOMES 753
LVEETCHDZ Ehbhod:,

BEIR

1) Survey of Odor Environment in a Facility
for the Elderly

K. HOSHI, C. SAKURAL, Y. SATO, A. FUJIMOTO,
A. HAYASHIDA, T. SATOH, and H. UEMATSU (¥
M)

2 ) Questionnaire Survey of Odor Perception
in a Facility for Elderly

C. SAKURAI, K. HOSHI, A. FUJIMOTO, Y. SATO,
A. HAYASHIDA, T. SATOH, and H.UEMATSU(#
)

— 337 —



R
00:61 00-L1 00:¢1 00-¢1 00-11 00:6

HEEEC P — |
SR Q61 TE -

T I

¥gs WrCY ¥E

N—HK’._.:O.WU_|V 1 N I
WBOWEsYs— o HEIE W (TS
By , —¥—6Lg ~U—LLL —Y—GLG

VEY PFOH— (1) HIREPES : | B

XN

Hele
—

1)

— 338 —



- aE¥ JjEOH— (0) @WEEIPEL C ¢

[El£4 00:8100:2 L00:9 LOO:S LOO:# LOO:EL20:2 L0 L: L LOO:0L 00:6

l
| | 2
 @EEAcPIl — _ o
HHROWTER e
_ _ L
_. ﬁ M S o
- WA C DR WWRC P
LEY\YED) > € | . ¢
WY OHEGY 2 »  EHEEf c:% 3
e r—Y—0LLG —Y—0LG
2 %

— 339 —



MO

L
B ICWAE ) P&
VLG | BNRLCE
HoUHOYE | HHXMOHE W2
‘H/EIE H/[EE £ 4FEH
E/Ee Et/[El2 BHESY
S5lg H % 24T
O29=UR| O2X9=UL| OMEI2VE
)£
Y€ Ye| EZHHFALATE
B/EZ B/mEZ YRR
NiGeEYs| NHaRY -.mm«wmmmmemw
a2 i VEM | T—
T a7VEM—
MCUGE 2 LmECI B MEY

cH




X

%0¢

door

009

008

%001
Y m
HE @

W ERNTYDIX
WNILTIOMERD

SHCPAMF: (1) N —44L: v [H

B
0
1
4 2
. . | 1 3
[8°0 L80
4 v
F6'1  FES'T .
J 9
}E m
| HeE m wMﬂn_n_.esh

CY RN FHOEHY

— 341 —



