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(FAE: =W BT RFR)
(ZAfF : 20134E12H11H)
(@ 20134E12H26H)

HY : LI &Ko Volatile Sulfur Compounds (VSC) i1, A, i & HE eI BT 5 e A
OmEOMOMEEEZMET5Z L2 HE L7

SGE S R TGRS 13 4, Wikb5 40 184 (P 227 + 314%) Th
D, WESIZEBMICIIRICSINL 72, DESERE RIS L > THBRE 2 R RATT RLE (WA Lk
e (el 028572, X—=AF 1 VK, Winkel tongue coating index (WTCI) % &F
fliL72RicTAZu< 777 4 % BTtk (H.S) & AF VX 7% > (CH,SH) R % il
L7 %ﬁb‘“(ﬁ%ﬂiﬁ%ﬁrhﬁ’%ﬁﬁﬁﬁﬁﬁﬁ‘%74 U AS=F VT3 MHEE L, IR TS — K

Fit 2 SRS 2 W CEERINL 72, SO IHBREIIREY 7 v 2 W CTHIZAG O &b
L7 3H%, FERICORNEERTOR=2F 1 ¥ EFA—EM2 5 Wi & HERE 2RI L 72, FRL

7ol Bl 77 4 DNA ZAGELL, M & F. nucleatum % 5853 % 728 real-time PCR |24t L 7=
R N— 2T A VB, RAETECIE CH.SHIRE, IR AMAE e LD bAEBICE o7 &
B 3 HIRIZIE, N—AF 4 ¥ LIEL CHLS IR R CHEIZHA L Twie, wliEanT
1, HAHB T IS B TG ORI B & F. nucleatum SFEOMIZE WHBESRO Sz, Hh
SARD VSC i % AL L2 BRSO Tk, X—AF 4 KD Bleeding on Probing (BOP) B
¥, 3mm OWERT v NOFAE, WTCL, F. nucleatum $FED IR EARD VSC #EFEE & AR IZBE L C
Wz,

s TSRO VSC BB, WE O M O T HRAOIRMERLEIGHMEIC O SN D T RSN,
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A, ORIEHROALR LT, HRFDZLL
DANADHLFEE LTS OROFE
R ESTECHFES 5 8 2 /X MO &R
TR AEE L CHEMETEAT A, i
Lk (H.S), AFNVANVATH > (CH,SH)
7% EOIPRAEEESEERELEY (VSC) Th
5. BRIEJEEE TR AG NIRRT 5
BB I AR A3 v VSC EEEREZ b D720,
R RO I NFE THE (G S
T&72. SOITHBREEIZB T R
PREEZFIZBWTHEHE & HROBHEII RO
THRVY L EHE T CIREEY), SFIEE LRz,
W E DR EEYTH Y, wEHERD
REIZ»2bOTHESING. F4F, wERE
HDORT L RS BEOHEIZS K
FIRB AR L T b 2 e ST
W B0 Porphyromonas gingivalis, Tannere
lla forsythensis, Treponema denticola | J&I%
b BEATE W & L T Red complex &
RSN LAY Z0 VSC EEAREILE 5,
INETEETLOINSMEICONT, N-
benzoyl-DL-arginine-2-naphthylamine (BANA)
7 A N % v 7o i B 5 i R Polymerase
Chain Reaction (PCR) % F\:7c B £ )7k
WX DR SN, Oh&RIED VSC il L o
TWELEIEENBEEIHRE SN TY
BT R B O BRI S o 72
DO EFEEZEZLNTWDEY? | —4,
BRE X 70 U2 & B O BEERIREO U E S O R %
T 5 2L 3ELSDASRENTRDITE D
b oFEE YRR VSC A & D&k
D VSC i OB & #Et L7z flidd vy
F 72, HPEHRO O RISABA R & 85 H
ORI S N L 2Y, %% TlE CH,
SHEEDOEHANEH I ERMOENT VDY,
Z #id, CHsSH A R A3 T < Red
complex (2% 3 5K (Red complex W) 77,
ROWREAR T v b FELERSTNICT 570
EHE STV A, EN, WIIORICET S

(]

25}

=3

5

WIECIZRVERE AR v b2 5 A58 E
EMRLETDHIENEL, THvF AL PR
A7 R O IEIRSC 20E & TIER & 3 5 A 4
FHOLIR, TR, sk VSC iR & R
HIZOWTOREETDTHMTHY® F72, HiE
BOMELHSLHTIEAR V., Z 2 TRIFET
1, A RE OO EAD VSC IR L, FEN
KB L ORI EBOMERE, MEEEICD
WTOEE L ERICRE T2 L2 H L
L7z, SHIHEBEROMBIZINE T WTCI
ZIREL L2 0D Tho7z2s, wEmivel
KOO TG ORIEIE #1252 2 8RI2 o
THOMET L7z, MR FRRET I oW TR
w2 A, F nucleatum % x5 & L7 F
nucleatum 77 L EVEBVREO TR T H
D, HEREEETLIMED 1 oEEZBNT
B, Red complex WHIZH L TV DD
H.SB L O CH,SH EEAREEHT . 7,
HAREHICL O L, SHICHERREL, &1
IR OW 5 & SR I S A7 Nz
T, F. nucleatum HRITEBAFEIZBNT, L
IR EORWIEA R & B EAE T S Red
complex WEDOIEE L 24 2 &%E2H-> TH
D= e & E O EE TOLLE X
WL ZUTREMEA S 5. Z IUECRITZE Tl E & IR
ROMMEMBIZICINA T, GELERIELREL
TR OB CTO VSC B &l E, F.
nucleatum wDZEALZBIE L, T R
AWETAZE B HME L.

& & FHIE

1. M&BLoOpEss

EHIREDP L TH b BT ER KSR ELE
EREERSRE Lz DRMGE, M= sE
O 2 HENCOEZE AT, BUEwREL, 6
B A, JTE R 4 SOWER T v OB,
[d&R @ Bleeding on Probing (BOP) % &Ffi L 7.
¥ 72, DHEE 1R IR BE % Oral Hygiene Index
(OHD™ % Fv> CEFAli L 7. fif fih o0 1 1 13
WHO OB EILMEY (29572, IO DBEIE
HicF v ) 7L —Yar & Lz 2 BOERE



WA X ORYE & 5 & QM A IR R E 5 558 95

BT o 72 AEORR, RLEH 237
v F A MO A%EMED) 4 mm D EOERE AR
7o NEETLEEESN L. BOP 2149 3
mm ORT v e AT LE TR AT RE &
L, 2NDA o5 & s AR i g & L 725
I XDOBRARARTRE (B84, kikl4,
AR 224 + 15/%) & 9 L OwEMR e E
(BYES %, W44, PHEE 229 + 437%)
DEFE 184 (B 134, M54, FHFEm
227 * 317%) OMESINEZ Bz WP
¥ apn & BRI FRICE R R E I G h o
7o 70, WhgEsinE i, 32 AL A S ht
WSE DR, B HI B A kD F A o 7 B =
boTBLT, ST EMBMPIZZENS
FHWRWE YRS

2. W7 A >~
ELHIZEHEE R a7 0 & O Sk o
VSC i RE 2 M8 L 72 %, sidh & & B0 &2 BRI
L7z, 2613, BBERG» S RN s, &)
FEW 7T (§7 b24SS: F—F N7 7, HiD)
ZHVy, Yaegaki 5% 2HERET L HEICE - T
TEREITo72. 0k, WEOHEIES
T2 ATV, WEFIE Tb RV ORI 3
HElZ, H—#HBEgomEAa7, HhEAE
VSC 2 FRHlE L, Tk & T5 kb
FRICERIL 72, 2o ofEIEmH &b ik
LEEA S S EFOMICAT o 72, SR, EiER
MOREHER=2F 4 v, HREHEIT 3HE
LRLT

3. HBERAa7
HEMNEROMBIC L 2 I 13 Winkel
tongue coating index (WTCI” #Hw7-. T
BEFZHEREEERTIZ 205 L, S5
12 3B L7z 6 FEENZENIIONT, HFEM
HRNE 3R (0: L, 1 # A5, 2:
JEL A7) CHMliT 525 0THY, 65HOE
A7 WTCI A7 THh5b.

4. TIHEIER VSC iRl

ISR VSC I EEDMIEIZIE A A 7 a < b
7774 (GCBA, BFHMEAERT, HHl) %,
H.S, CH,SH % plE= L 7. % 3 ke mr

PO RERE OB, I, WIER RS L7z
RS ORBUI LT D L )17 o 72 T4b
LEESH6em ICHELAZMNEZELL - 12 mm O
HT AN N7 )y P EME (HEIERY T
M) O—lii& /87 7 4 VA THSL, Rl
72d 9 — U &SI L CRERE O LI REP I IE A
L7z, Btk CHEC A CEMIE 2 BEESH, 2
S ORISR O, 7377 4 VA THIAL
RS T AT A R YO ERIAL
FIHR AR 5 ml 205 L7z BRILL 72K e
HlZfobtEM g (FPD) ### LA A 2
u~x b7 7412 AL, VSC DR 5HT =
fro7z. VSCREDHIZIX, # A 7a< b7
7747 =2 X7 —3 3 ¥ GC solution (5
AEBUWERT, B = V7. VSC o4k T 4
121, Chromosorb W 80/100, 7m X 5m X 3
m (B GLC 00, Bn0) & w7z, R,
BT AiEE 70 - 80T, EAIEEE 120T & L,
FY)THAELELTEET A% 20 ml/min O
i THW .
5. HE, tIaalE ORI

N—RA T4 VI, HEREHIEE P RS
W ZRE Lz~ A 270 28—=F )T 1cm X
3T 5 LIS X DERILL 72, siIRHEURHZ
TR AR A — R F vk B ZE R A & I L 72 gk
FHHES 2T Lz 3 HR, &8,
R R N—= 2 T 1 ¥ LA EBAL A HERELL
72 B, TRTOWERE O wRYRERIR A%
EWIHELEL T dh oz, TXTOREHIIR
Ui%14 5 12 Phosphate-buffered saline (PBS, pH
74) IZEHL, —-80CT# /A DNA M E T
DI R L7z
6. BB L OTHETRMEOER

PRI L 723089 5 Wizard ® Genomic DNA
Purification Kit (Promega, Fitchburg, WI, USA)
ZHWTST /7 & DNA %58, TE buffer (10
mM Tris-HCl, 1 mM EDTA, pH80) \Z&fF L
AT THRAF L 7. DNA 251 260 nm OWLE
ZHEST L LI D FEH L7 (Gene Spec I,
HAiz%). #HMEB L O F nucleatum O % w12
1%, 16S rRNA OfRfFEE & — 7 v b & L7z
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77 4 ~— [forward (TGG AGC ATG TGG
TTT AAT TCGA), reverse (TGC GGG ACT
TAA CCC AAC A)1¥ &, F. nucleatum "5
177 A4 ~— [forward (GCGGAA CTA CAA
GTG TAG AGG TG), reverse (GTT CGA CCC
CCA ACA CCT ACT A) ¥ = ZNZENLHw,
SYBR Green real-time PCR system (Real-time
PCR Thermal Cycler Dice ® , ¥ /1 /3514 %,
K 12Xy, BHEE, F oaucleatum &% %2
L2 T4abb 1 voVvdzh) ORISR
%, SYBR® Premix Ex Tag™ 1 (Perfect Real
Time, # #1754 4, Kid) 10pl,10pM 77
fv—%1ul 7> 7L—FDNA¥> 71
ng, B L REZEL K CTEE 200l IIHEE L7
95C 30 o ZE 0, 95C 58, 60T 1
5D 2steps DI L D PCR 24T7o 72, ik
BILOEETOMRB L, BEfzr b & IC3E
L7cr sdEme LTELE MEflERO7:
& O M PR A A EZ L Escherichia coli
ATCC53868 (X 1A) %, F. nucleatum (213 F.
nucleatum ATCC 25586 (X 1B) % M7z, &
TGAEN S L7245/ 99 16S rRNA &
F. nucleatum O 7 ZER (pg) ZHME & F
nucleatum TNENORmE L7z, SHI127 )
Alng H72) 0&r 7 LER (pg/ng) %M
W& F. nucleatum TN ZNOMBEFE L L7z,
7. R

VSC HEE, MBI T &S 5 72

t (Crossing Point)
IR 4
/;

0.1 1 10 100 1000
Initial Quantity

10000 (pg)

IS o5}

W, AT OB H oA L 2o %
a7, ZZ%M o B # O 53H 121 Pearson
OB = Az Fho, "R=ZA514 &3
HEOTFHMEOEDHEINNIRIEDOH 5 t 1
E, WARE L BEEHEOFIHEOEDOMEIZIE
Student F 721% Welch @ t iE %2 JHW 72, &5
2, VSCigEEAE Bz se L, holllEHE %
A E L E G 21T o 72 ZEHGEIR
WZWERAT Y T4 XA iz §X
TOMRIHTIZIE, IBM SPSS ver. 20.0 (HA
IBM, ) =M L7,
8. Wit
TRTOWMRSINE R L, L 5E T
RNEEHAL, AEELEL) 2 CHf%e%:
To7z. 72, Mfze 70 b a— VidgHaEicsT
AP RS A SR L, KRR A 1S
7o ORERAE 5 01140).

L S

1. LIWESASTEE 7% 6 N2 VSC

CEZ A O BIAEkh, ALligsh, BOP, OHI ®
R B PIINR=2F 4 & 3 HFED VSC i
ik, HRRERET L8 (RAEEE) &
SHE (A JNCRLICE Lo HAToO
FENZEIZBWT, WAL EEHICBITS
BAE R H, B R B 2 IR e o 72,
F72, WALKEEICBI S BOP I3— A, 6
IR oSNz, HEANONEYWREORIETH S

0.1 1 10 100 1000
Initial Quantity

10000 (pg)

K1 SRR, L7247/ 24 DNA &% b &2 L B E R0 720 O
X #NZA 7 L3R, Y iz Ct (BIEY 1 7 V) iz R,
A. E. coli ATCC 53868 225 D%/ 2 DNA % & &I AER L 728 ERE DO -0 OMER. R?= 0999, Y

=-2.868x + 24.20.

B. F. nucleatum ATCC 25586 7*5 D7/ 2 DNA % & L IZ/ER L 72 F. nucleatum 5E 5 0 72 O IR

R*= 0999, Y =-3165x +24.23.



WA 2B X ORI & B & T OMEBE A TTRIZITT 28 97

OHI 3 A RIESEETHFICERTEREILE BB KT, SHBOTPAEEIKANMETH -
MoK L, HEENOMEDEYET 720 ZAUSK L CEHEBH ORI I, R RE

WTCIL X, "—RAF A VI, 3HHEED, HEH CESTEORICS, B H MBI S MEHESL &
THELGAEZROT, FmELdR—27 1 USHTR = D 73RO b e o 7.
vE 3HBOMICEZBO o7z, VSC ig BIEH D F. nucleatum 22\ TIEHME &
JEIZDOWTIE, H.SilRFE, CHsSHiIREEE 12 R, AREEOT D@ NEIAN & - 7225,
WARHETEICHWENZEL, FHIZN—27F MR, MRS S N—AT A VI ERS
A V28T 5 CH.SH BB IR K TETH RIS RDT, SHRBRICEEREYRO. —H,
ol —J, N=254 vk 3HBOHE EEWD F nucleatum (X, EFEHOKME &
T, PHAZEHER L OBERCE ko H.S R [FEARRICBRIA S & i e fE O[], W H M oZ=%
3 HRICAREIZKD o 72, Do Tz,
2. liFEP L EEhoORMEEB LU F 3. VSC i, HRENIRDZ & UM =AH H
nucleatum = ) P
N—=AFA4 v & 3HEBEOETET 7% 6 ITEHES 302, BiERE AR VSC IR, TIPERIRI
PR OERAERE R 21T LD tilEh O 7 & NI EAH E ORI # 2D TElE H IS
MBI LT, MR, MR & D ITR— w7z M, Fonucleatum O, HBEEE &
AT A »& 3HBOMMER S CHRERHO AEEIZ TS B R D o 72720 (K
MEEFEI DV OABEICHEERE L. $72, P MR B AW & r = 0.980, F
N—=2AF 4 v 3IHBOBIZBWT, MF% nucleatum BER F. nucleatum & ; r = 0.984,

FEATH A 98T 5 & OB E A C, M =03k TH AR R AR R & r = 0,949, F

A5 oo B oo
& 4 00 2 400+
% ®
& o
£l ¥
e 00 % 3007
" |
% .. %
- & 200
100 ‘.""' 100
g o
a
< °
a
000 |R T T T T 0 00~ T T T T
000 100 200 300 400 000 100 200 300 400
F nuclearum@ E(log pg'1ng) F nucleatnm@ FE (log pg'Ing)
B2 #ilhiks L OEETORMERE & F. nucleatum & & ORI
A, BRI
B. &
O R=ZAF A YDA, A 3 HED .
—RN—= AT A YEEORIFEM, 3 HEOIJFEL.

WIS F. nucleatum %1 (log pg/1ng), HEAZAME S (logpg/lng) % &V, HWIGE HEZNZNUID
WTR=A 54 VL 3 HBEOSiZR LT
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R ARSI BT 2 CIEPNIRIE 2 & UNNC VSC i EE

NR—RFA 3 B# pfE*®
BIETR L HRREE (N=9) 26.9+2.47 - -
eiE (N=9) 28.3+1.58 - .
EHEBREN=18) 27.6+£2.15 - .
p filr ¢ 0.159 - -
AR HR AR 6.11£7.32 - -
o 3eeyisa 3.67+5.63 - N
EHEBRE 4.8946.46 - .
p i ¢ 0.439 - -
BOP ##%® BRI 6.00+5.70 - .
2Rt 0.00 - -
LEkERE 3.00+4.98
p fi ¢ 0.013 - -
OHl HR R 2.26+1.11 - -
= i 0.76+0.81 - -
LB 1.51£1.21
pfiE ¢ 0.005 - -
WTCI ER AR 5.00+2.65 5.67+3.78 0.606
=y ia 6.2243.15 5.67+2.96 0.523
LR E 5.61+2.89 5.67+3.29 0.929
pfE? 0.386 0.900
H,S (log ppb) aSbgia 2.06+1.29 1.28+1.33 0.026
opt 1.40+1.40 0.92+1.12 0.236
Nl 1.73+1.35 1.10£1.20 0.015
pfE ¢ 0316 0.544
CH;SH (log ppb) AR 1.33£1.02 0.90+1.12 0.351
eyt 0.39+0.81 0.19£0.57 0.216
PBRE 0.86+1.02 0.54+0.93 0.179
pfE ¢ 0.046 0.117

P BERTEHECEEREERT. BEER, LEBE®EK, BOP 25N OHL iZ—X 71 @ 2 ARIICHE
fmL7.

YFo—r SRR A B L.

CNR—ZRFA L EFRI BROLE CGHE0oHhs tREICLS).

CEBEREICRT AERAREELELBEOE: (Student E 721X Welch D t BREIZ L 3).



WA X ORYE & 5 & QM A IR R E 5 558
(S

F2 AR e 5 IR & S ARSI 2 5 NS F nucleatnm &=

R—25( 3 H#% pfE’
YRR WAAEE (N=9)  3.04£1.13 2.63%1.17 0.008
LR (N=9) 1.49+1.53 1.07+1.24 0.149
SHBAEN=18)  2.27+1.53 1.85£1.42 0.039

pfE® 0.026 0.014
WHERMEE© s g 4.30+1.65 3.31+1.68 0.094
o 2.10+2.25 1.3741.43 0.220
N T - 3.20+2.23 2.3441.81 0.004

plE® 0.031 0.018
B HR R 2.54+1.29 2.30+1.10 0.383
ARt 2.81+1.08 2.26%1.11 0.337
LphEnE 2.68+1.16 2.28+1.07 0.300

plE® 0.649 0.944
EERMEE W KB 3.79+1.80 3.21£1.48 0.576
Ry 3.88+1.62 2.96+1.10 0.413
LlrEn 3.83+1.66 3.09+1.43 0.179

p e 0.899 0.729
WY F nucleatum BE S WK 1.46+1.19 1.50+0.80 0.710
N 3 0.60::0.93 0.35+0.65 0.098
L 1.03+1.13 0.92+0.92 0.685

plE® 0.105 0.004
W F nucleatum & © WRARE 2.44+1.96 2.16+0.52 0.947
B 1.12+1.75 0.52+0.86 0.094
REERE 1.78+1.93 1.34+1.30 0.270

p e 0.153 0.004
EHE F nucleatum BE S WHIREE 0.71£0.70 1.19+0.95 0.877
N 1 0.79+0.80 1.26+1.18 0.446
DA 0.75+0.73 1.23+1.04 0.121

plE® 0.823 0.898
&S F nucleatum & ° WRAE 1.54+1.53 1.64+1.33 0.223
fepny 1.62+1.14 2.14+1.80 0.355
LRERE 1.58+1.31 1.90+1.55 0.497

p e 0.905 0.515

CHEIITEIMECEEREERT.

PEREBEREN LI LY A I ng FORMEY ) L ERpe)DOAEREHRME.
BRI LM LSS ) AhORME S /) LAEE(pg) DA HE.
SEIEEIHRIH U724/ b 1 ng B O F nucleatum 7 /) W E B (pg) DAL HIE.
CHREIERE DD L2 Y ) AR D E nucleatum 7° 7 LNEE(pg) DX HA(E.
NS4 LEER3 BROLE GHEOH D tRTEICL D).

ERPIERAICBIT AHARBELESFOLE (Student F721% Welch O t REIZ L 5).
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nucleatum #FEXS F. nucleatum & 5 v = 0.895),
AGHTLARE, MR SR 2 MR iR & LT
WcFCTrz. N=AF 4 &£ 3HEBLU 2
DREZ F LDV TNOHEIIBNTLHE
B R S N ETH H OMARIE, HoS ik
FE & CH,SH iR, syl % & 3 mm
PLEDRT v b OFAES LU OHI, shidfg i #sA
W% LI F. nucleatum #ETH - 7z
— ), HHELELBVWTRRMEEE L F
nucleatum ME T E DM & 5 FEE S WAHR %
Bolbon, GETE o7 HETRS
CIZHEB T ORMBEEE L F. nucleatum 5 %
OMEEZXRT S (X2)., S5, "=A54
YTHEBERMMPRO LN, 3HREICAETE
o720, CH:SH i & 3mm L DR T v
b OFETE, WTCL & HEH F. nucleatum % 4
THY, K NR—=AFA4 Y TIEHAETIELR
Mol 3 HRICEELZMEZE L0,
Ya i F. nucleatum % & L BOP 8B X U8 3
mm U DR v bOfEfE, OHI THh- 7.
4. OFSMAED VSC i« HIAE L&

EP TSl

IR & CIFEPRIRIL 22 & O YE, & oM
WOMEE 5T 5720, WERE KD T— %
#AWT, H.SiEE & CH.SH i %= HiE
& LEBYRGAT 24T - 72, S EICE,
&%, BOP st 3mm ORY7 v b OFEAE (R
Fv L0, Br v MY 1), OHI WTC,
WY OBME B X O F nucleatum OEE, &
BOBME B X O F. nucleatum OEEE L7z
ATy T T A RERRAEN KB ERERR L
fTofzblh, R—ZAFA VO H.SEEL
FAH L7213 BOP #i%k, OHI A2 78 XUk
Yot F.onucleatum B Th o72. 2D 9H b
OHI 2 a2 7 3B OFEFMAEZ 2L T
F7:, N—AF A O CH.SH i EE & B L
7-D1x BOP #i%t, 3 mm OF 7 v + OFFE,
OHI, WTCI B & Usi¥iH F. nucleatum BT
1, OHI 2 2 7 OmEGERED AR O % 5
LCTw/z, INLOBEERIIR—-ATF 4 &
SHBEZ AR LZERET MIZOWTH [FERET

It e,

25}

=3

i)
Holz. —F, SHEOADEEETIVTIL,
H.S i & CHSH BEEOWTIIZBWT b #
WENFEBIE o7,

z ®

ABFFEIZ BT, Bada T AT |3k P4 S i
DI HEEFECRT, "—=ZAF 4, 3HE
OWMEEH T, BELHIIEPo7. —F, &
BN EE LG TRl L 72 WICT & H&
OFAME R, =EIXRAERE, oz
EHOEDL RS N 2 o7 (1 2.
Che'rel™ 5%, HEIIBEELTD 2 HRIZIEH
BT, REINRN=ATA VIZAET 5 2 L h
HLTWD, T/, HFEOBMMNEEICLSE
BEEOME RO A AN 2 & b il
SNTHBY, KREBRITZNAOHIZEE R L —EL
TWwh. WO IZ DWW TIE, Aif7E Ttk
B B 2 ORERw 2 251k L Twiwne
W, 7Ty T OEEPERTE . L
L, WORERIE 2 5 BRI S N tidh & H W 2 08
EFLLEEZEZ DL, ARIERARIE, TEI I
CHARTE D ESLPICHAAET L L, HEE
fFEEEL, HENISHRAROE O H5H
ZERIRIEL TV,

FNR=AF A4 Y OIPEME VSCIREICH
W, BT &R T HLS RIS ED
otz LA L, CH.SHIEEIZHRR RO
AE < (p=0046), HETIEHWV S ODFEKRD
Em2s3 HiglZ bR sz (p=0117) (&
1). Tanner® 1%, PCR #% AW, HA%
PHETLIHEOWRAFEE TS P gingivalis X
T. forsythensis I L TBY, F1o Ot
BWEL, HAREETLRHRRICRS & P
gingivalis TH AT, & & D140 BREE, T
Jorsythensis TIXHI % 30 %, 5T 10 %FENEE
&, HREOERTH Z LSBT L TR
TERVHETHML TSI L2 HE LT
L, ADHREREEDLYTCEZD L, EEOH
B TIE 2w, HARFEIZBWTY, P
gingivalis ° T. forsythensis 72 & @ CH,SH
AEREDS T B R TR PRI R A%, A O O RAZ5



WA %S X OHIE & H & OME D TR

F3I VSCiE,

HZ 8L

101

FIRE PRI 72 & DNV MR A L oD BB A

H,S CH:SH BOPH#¥ A4 v b OHI  WICI (REHME° TLHREE HHF1° &5Fnf
H,S 1.000
CH;SH 0.745**  1.000
0.572%
0.678**
BOP ¥4 0.111 0.292 1.000
0.164 0.215
0.132 0.252
By ko 0.250 0.476*%  0.620° ** 1.000
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Abstract
Aim: The aim of this study was to investigate the relationships between volatile sulfur compounds (VSC)
levels in mouth air, gingival conditions and amount of oral microorganisms in samples of dental plaque
and tongue coating in young subjects without periodontitis.
Subjects and methods: Eighteen systemic healthy young adults consisted of 13 males and 5 females
(mean age: 22.7 = 3.1 yrs.) voluntarily participated in this study. After oral examinations, they were
divided into 2 groups by their gingival conditions (gingivitis group and healthy group). At baseline,
concentrations of hydrogen sulfide (H.S) and methyl mercaptan (CH;SH) in mouth air were measured
using a gas chromatography after assessing the tongue coating score using the Winkel tongue coating
index (WTCI). Subsequently, tongue coating were collected from the posterior of tongue dorsum and
dental plaque was collected from the first molar lingual surfaces on both sides of the mandibular. Then,
subjects cleaned their tongue thoroughly with soft toothbrush. After 3 days, the same measurement and
sample collection were carried out. Oral samples were applied to real-time PCR assay to determine the
amounts of total bacteria and Fusobacterium nucleatum. This study protocol was approved by the
Ethical Committee of Iwate Medical University School of Dentistry.
Results: At baseline, CHsSH concentration, and total amounts of bacteria in plaque samples were
significantly higher in the gingivitis group. Three days after the tongue cleaning, H.S concentration was
reduced compaved to the baseline in the gingivitis group. For all subjects, there was a significant single
correlation between amounts of total bacteria and F. nucleatum in dental plaque. Multiple linear
regression analysis revealed that bleeding from gingiva on probing, periodontal pocket with 3 mm depth,
WTCI and the amount of F. nucleatum were significantly related with VSC levels in mouth air.
Conclusion: VSC concentrations in mouth air are depend on gingival conditions and bacterial levels in

dental and, as well as tongue coating.
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