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Ak TR, T G R EE UE & SR 2 (R R Rk 5E B IR, Rk

MR HEE 2GR T CFMEZERL-EZOH L, OESFT7TE2HLEL ko728 (LT, OFES
TIEMEEL TS NOCHE) 3% LMy 72w Lok (LIT, s 7EBIFE$2 0 OCHE)
20450, WRICHE LIRS F 2 — 7% B 72, OC BETIE, FlF 1B RIAT & TR0 H 12 skl
2 X B EM RIS ER (PMTC) #47-72. 72, $XTOEF LY, FArY H 0PI MR
ERHREL 7. HE LT 2 — 7 R BE A A ARE, WL, AAEMEZ RIL 22, B 725
% M FERRE M B X O Mitis-salivarius (MS) FERE M2 T 37T, BERNISAE T C 48 BEfIREAE L,
7 L8R B L O L U 3RS A s L7z, $72, i vitro OFEBRE LC7REOLIIEL v 3
BRI EBREMRZ VT, 5B F 2 — 7126 552 R L 72,

FER PE L REF 2 — 71213 10° CFU LLEOMBEANE L TWwb 2k, $2L v S ERRIE D ES
THHLZ NS o7 F72, OCHTIE, NOCH ML CF2— 71N E L -aME LS
FOMEL Y FEREEO TN O EEI A otz —7, MR OBMEE - MEL > EREE e
F a2 — TN E LMEBOMIZIE, AEZHMBERIERED SN eh o722 b, FIZTI7—2

DL Y HEBEPRET 2 — 7S T A REEDRIE Sz 5102 i vitro TOREREDFEER T,
REF2—T~DI2—5 VAL Y HVEREONEEFAEICECZ EPHL N E o7z,

M RRFE LGRS F 2 — 7020, TEL U9 ERE, B3 a— 8 YAV UV HEEITSET L &,
FOMES TICE ) EOMBELIHITE S 2 & asif ORBE NI,

]

PR, Mi%B L ORELZIEERE DR O
BB s T3 2 RS SRS ok
Wik D FAEMERS BT Z Z Lok LT, I
R DI ZRRANDRADK E B ERO—D
L#z 5N Twb > Professional Mechanical
Tooth Cleaning (PMTC) ® %3 Lo &3 511
EHE O 3 > s a—)v (EUES 7) (s
RKOFERE) A7 LT S5 & OEFRTH AR
BHRENTNE T ZEHh5, PMTC AR
FARDIIEMEIRBOIIE) A7 #ET S5 D
DETFHING.

FEOM T # O EEREBGHE X L > Y ERIE R
OB TH DY, ZNoDINEIZBIT 5504
BREICLYVEL2Y 32—% AL Y EE
RT VX)) ATN=T DL U EREIZT
F—=o Mz, YNNI AT N—=TDL HER
B PR SR T e s, F/23—F o
ATNV—=TOL Y ERBEIE T T — 7 Iz d
AR R IS EE L TWwE Y o
NHLPEL U ERE I VFNRY, S22
VRGP B 25 R0 BRIBEVE T S D2 ST 72 1)
B505, WETIIRHEE LG O,

L EMRB OB OO ERERETIE, 9

T

W A WA LS 2 M ICEREL 2255 [
Fa— T R LEND O FREN LD TV AT
ZORS, ST 2 — TIPSR & i3
b KEF2—T7IHMT 5L E2ZONLER
HRPMEE A2, TEL U ERE 2 PO0E 35
CEME A B E LTV A . Zolko,
RIS IRFIC X ) DR RS T 2 —
TERMALT, KENICH LA E NS T REMEAES
V. RS 2011 4RO Cairns S. 5 OIS ¥ T,
P LIRS F 2 — 71230 L kR % 13
LdE LCEHOIEMEIE L Tnwb e
ARIBENTVES, THHEDZ LR, fiHIO
e 7 (PMTC) 12X ) ISR % 2 > b
U=V 2% 2 &AM BRREGE (RIS MM 45)
DEEFHIEWICEETHLEEZOLNDIC
LEbLLS, OEsr 7 (PMTC) 12X 55%E
F 2= T NOREMEER DB ROV T
SHIFEN TV,

Z ZOARIIZETIE, Ml 20 S ERF O
B E P2 B E LT, il sr 7
(PMTC) &, HWEBOREF 2 — TIIHET
LHASME TS L O FEOMEME CH 5 L Bk
W OBEMEIZ DO WTIRET L7z, F72, M
DOMME L, Ly FERERE o, S, JE
Fa— TN L7 L o ERE R IO W CHET



WH D TE T 712 & 5588 F 2 — 75 M O R0 5 3

iz, 612, THEOOMEL v ERRE
BREMRE 72 in vitro A FEBRICEL D, A&
Fa— TSR AT A L v BRI
FEIZDOWTHRET L7z

MRBEKUHE

1. 3 %

STFERRFMERE L ZZ L, BOEED
WEAT & BidE & L 7oA BRI T A0 & S 5 8
HT, HFERRFRETGHRERROKEED
b & CATFERIRS S R ZE B KGR 5
D-01190), ARFFEIZ [ & 15 5 L7z i A 53 44 (°F
BN 59.0 = 165 %, FME23 4, ik 30 %)
L L7 AR BEAEA TR O ONE T T % A2
Loz ADUF, O 7TIEEMIFEE 35
NOC #: (61.8 + 156 1%, 1% 17 %4, 201 16 44)1
EOPEr T AR LR ILUY, OEr 7 FE
L3 5:0CH (550 = 147w, B 6 4,
14 Z)E WL, R D AT 1R R
W IRENRS AT | B A e B T RE IS 37 IR (Plaque
Control Record : PCR) | #17-7z (81). OC
HETlX, Tl 1AM O RENZ AR & Flm
HICoRHE A2 & 2 (PMTC) % HifT L 72,
ZOHEE, FTREOMLEIT, KAIZLS
IS & 24T o 7ok, BRME AT AN IR IREE & 5T
fiiL, $iz AAano 75y s v 7ijEE T 7.
ZDf% , subsonic utility system (SUS) 7'F &
(V=v 2 T7VLy 2R 2)—r 79y "Bk

&1 WEBREOFIER, FIORAES, 9 PCR

NV =TV I A I) =2 TI53VT75T
5= WK FUINIATFAR VrNM
&M, HE, HAER) RATF—F—F v T (A7 —
S—F v T4 =" BE FUIVYAT
AR Tx NS, R BHA) 2Hw
TR T I — 7 BLURALZEE L KIS,
79va—ry (Far4—753 % ey
7 VIRASH, B, HAER) 91— nv 7 (7
07 4=y 7 F Ty y Wk EH, HE
HA) CHIfELZ B 22w, wEICT VoL
7 10 A (DENTefloss”, T 1 # v H &4t
TR, HA) & HCHR-E A ER LT L.

FREOMPEICBNTIL, ATHT, FRICHE
W OERIFE R T b R h o 7205, T4lT 1 EEE
@ PMTC B2, HEikiisss (AY—Fvy=y
75wV S, B, HAR) #HVTI154H,
FWOWFEAT 72

2. YU 7IVRER

M RTHER B L OV E & ICIRE L -5
Fa—T LMW TVERILZ. $hb
B, AR L T 2 1 R R I F 00 2 i e
a2 1.0 ml $RELL , SR AR B ALK &2 N 2 72 1%,
5000 rpm, 5470, 4 C O Tl %47 -
7o BB 2 ERLESERATV, 5N
WEA R TVE Lz, REF2—T7IEF
MBI L 72 b 0 2 i A B Ak Cotis
%, WREAFANK 10 mlIZRE L7z, Vortex

TEEEM ()
#EH =K (n=53) 59.0 = 15.5
iﬁ%{figﬁ 61.8 & 15.6
q&gfiﬁf 55.0  14.7

FRIRGTEE (F) FHIPCR (%)
20.7£ 7.0 50.9 & 24.2
213+ 7.0 50.6 & 25.2
19.7 = 7.1 51.3 &+ 23.2

T IR R E



4 EEETE T A OR EE U & JOR

mixer & W TKET 2 — 712475 L7l %
il S 72, 2 OREE % 3000 rpm, 15 4,
ACOEMETHLTEEL2. E512, 2 FERL
Ve 2 ATV, Bonlm s SEF 2 —7
FrTNE LT

3. HEHOFHA

W B L ORE T 2 — 7 ORI E B o FHI
13, 5%ty VIMEFEREH (Becton Dickinson,
MD, USA) %MW, 7, HHEL Y ERE K
DOFHINE Mitis-salivarius (MS) 22 K55 #i (Becton
Dickinson, MD, USA) % W CH7- 7z,

ARG iy, BAEEY AT A
(Becton Dickinson, MD, USA) % H\THEA
5T (90% Na, 5% Ha, 5% CO.) T 37T,
48 BERAT W, B S Nz oo = — 2 llsE L7z,

4. THREOOEL VHEREOREF 1 —TA

DFEREDMRET

REF 22— T~OOWEL ¥ IRE O EBED
HETZBEHR > O 12T o 72

Thbbt, THEODMEL VERE & LT
fh G JE VE M B T B B Streptococcus mutans
ATCC 25175 BEB L UYS. sobrinus ATCC 27351
M. To—0xEb=vFET5S. anginosus
NCTC 10713 #k. Mgz 722 =vF & 45 S.
salivarius JCM 5705 #%. 77 — 7 LR O W E
EHWTH5HS. sanguinis ATCC 10556 ¥, S.
gordonii ATCC 10558 #:8 L ' S. oralis ATCC
10557 #k. T & 7 Wi % Tryptic Soy Broth
(Becton Dickinson,USA) % i\ CHEA M 514
T (90% N2, 5% Hs, 5% COz) T37C, 48 Ff
MI5EAE L7z, B384 T #%, 8000 rpm, 543, 4C
DEAFTms - PEEx 20 R L, W ER
FIRAKICHIEE (ODwo=012) L7z, ARG
% Tryptic Soy FERBEHICIEAL L, BEXIIS
T (90% N2, 5% Hs, 5% CO,) T37T, 48
B L SN zan o —HEstmL, =
NEFMEEe Lz, F72, MEERT 4T,
2, JEa— VIR HSE T2 —7 (L1 -
7 7 SENF 2 —7 ¢, COVIDIEN JAPAN

Rk AT, AR W Rah, Rk E—

FRA S, B0 HAR) 5L 7. BRi T4,
hEF 2 — 7 OWE LR [EF2— 7%
WL, DA AR, TEMRR, 28R
PR 2 ATV, FEERIAEME T > TV 2
B > 7V & S A T AR K IS TR L
Tryptic Soy FERE I IFFETR, BESNSMET
(90% N2, 5% Hz, 5% CO.) T 37T, 48 K¢ fH
HELERSN-ou—¥aEH L, i
MBS Lz, 2ok fgEs kol (f
AR/ MRS < 100). 2B, BPEriEe
LTRETF 2 — TRV BwkEET 5
Staphylococcus epidermidis ATCC 35984 ¥k %
}Eﬁb\f: 17, 18).

5. HEtERm

BB O, FRALREE L OV PCR IO
W C unpaired t-test & JHWCHE L7z, WIS
BT, o BB EZ AT L7z, T
DFRFHRNTIZ B\ TR A O IEFLE 2 FERR L
el A, FEIEHAITH - 72728, Spearman
DNERAHI BRI % F CREHRIT 2 4T 5 72 &
72, WOMNERICBWTHIEER A TH - 72
728, Mann-Whitney @ U M5 12 CTHERHENT %
o7z, B, TRCOMRIIBVWTHEKE
13005 K& L7z,

i R

1. WaT0ORESs 7IEXkER (NOC &) Oz
77X (OC )

AWFFETIE, FECHFRES X0 SRR T TAlT
IR AEHE 34D L, MAELIZ NOC
& OC HEVZHE T L7270, WRER T, “PIg4Fi,
PR E S, P PCRICHEEAII AL

Mot (F1).
2. IREBOREF 12— 7 IHET D 1EMEER
HEOOEL Y EER

NOCHB LUV OCHOWE L-AE T 2 —
TN LRI B L O L v B S x
WoE L7z, ZOFE, WEIZIEE2E1EH5HD
OO, WELLAREF 2 —753% 2 T TX
TIZHBWT 10 x 10° CFU/sample L _E oM



MRTOE T 712 & 55058

& xZRO7 (K1), WEHOESMRE%
9 % &, NOC ¥ T 96 x 10° = 23 x 10°
CFU/sample (P + BEAERR ) DM A3
HENz0lx L, OC#ETOR AR L L5
x 10° = 50 x 10° CFU/sample & A Z 12K
CEDHOENE o7 F/, DEL Y BRE
HuzowTd, NOCHT28 x 10° = 14 x 10°
CFU/sample, OC #: T 20 x 10° = 56 x 10*
CFU/sample Ol i A3 4% 1 2 41, NOC # & [t
BMLTOCH TOMNELOEL »HEREHOHE
AN Z EDS B & 7 5 72 (3% p<0.05) (K 1).

8 X

Al

Log CFU/sample
IS o

N
!

A: B B: OFEL I EREH

B A 7 L 2 5E T 2 — AR
REITIRIES
Fier 7 IRSERRE (L)) B & OHBET 7 90
(D OREZERT. (A RAME, B
L U ERR). P9l £ BRI & PR
(%) &, AELZEEDZE (p<005) Z/R7.

3. #IRTORES 7 OEHE & ERPHE O RE

EYMRBOBEOROSEHTERIETIE, [E
T2 — TN TR R R e & Hefi 5 5 2 &
5, WIATRTIIRE 7 7 O FEfE & MR O M
BOBEEIZOWTHE L7z, Fli 4 HORR
B OLEIEER (10 ml) 2R~ 7L &
LCHREL, BEEFICEZFNLBME B L0
WEL BRI HOR Ol as L7246, OC TE L
NOC #Eo BIZHME L L DRV 2R
BOEELRZEIFO SN Lo 72 (A p=0.755,
B p=0219) (X2).

4. [EF1—7EHEREEERPREHRO

F a2 — TSR O R R 5

8.

Log GFU/sample
-

A B B: OREL Y EREH
X2 : ArEiE s 72 & B W R S oo 3 R R
e 73RgEsee () B X Oy 7955
# O owkERT. (AFHRE B O
VAPERE) . CFIOME £ R A IR T .

BE

WERE M 4 DL XV TO, HWEHDRE
F 2 — TN E T B MR EL & R AT B o B
A MR L7245 R, NOC #, OC #Eow3h
DEIZBWTD, SEF 22— TIHET 246
B M R OMAI R I, F, RETF 2 —
TIAAE T B LIE L o ERT J & ey e L
Y IRWHBEN A BOMBIEFED SNz o7
(A:p=0.343, B:p=0.624, C:p=0.693, D:p=0.554)

R2 TEF2—T~OMEL v KB O & BE

{7 2= (%)
S. mutans 0.57 = 0.07
S. sobrinus 0.97 = 0.37
S. anginosus 0.10 = 0.02°%
S. salivarius 0.14 4+ 0.03%°
S. sanguinis 0.07 #= 0.01°®
S. gordonii 0.08 + 0.02°
S. oralis 0.11 = 0.04%
Staph. epidermidis 1.35 & 0.47

R R
©S. mutans, S. sobrinus, Staph. epidermidis
EOMICHEEEDY (p<0.05)
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HEET 7 OFERO AT & 558 F 2 — 74 G M E & R Al OB Z 7R3 ANOC HEO#Hl

W, BNOC#HEOLIEEL »HEkE$, C.OC #HO#

D p iz R

(3).

5.7EROOEL VYERBEOREF 21—
DfIEREDIRET
WHOIES 712 L), QT 2 — 71

L7z B G - TR L o T ERF E o HIH A3 30 &

N2 NS, in vitro \2B W T 7 FEFED )%

ME %, D:OCHEEDIIEL YV ERE £ p : Spearman

L YR EREREHCTRE T 2 — 70D
fFEREIZ DWW THET L7z (n=3Triplicate). %
DOFEF, mutans streptococci TH 5 S. mutans
BLOS. sobrinus 1T $Nd, o 5O
FEL BB & L TRE T 2 —7~0
ARIZEWHERRIRO b (2).



WIH D TE T 712 & 588 F 2 — 757 M O ] 5 7

% ®

PMTC 2 E L E A LEr T2 L DT 4V
7T OBEE, B RE RO SET;,
WEDREHEHEFH B E 2 B2 H o T Z LI,
INETOHREPSWOPITENT NS> D),
SO, B, HEER R SO T ATIE
HTR IS & 0 & S 2 RameEil 250 N TR 3
BLEAT D FIHICEETH L T & HMESNT
VB A UL ahts, WOIES 7L S
MRV 2 DFIET BRI E, FIREF 2 —7
O AEMEEIIEEN R B L OERE T 2 — 7~
DA B REATR VRO T OV TEIA S 2
FENTWARw, F2CTARIFETIE, iR
FOFHERT ORI L TP HRYE LC, fiimd
Fer 7 (PMTC) &, HEZRORET 2 — 7\
T HEME RS SO L Bk »
OFE I OWTHET L7

ZORER, SHRARERORE T 2 —7
P TNDTRTH S 10 x 10° CFU/sample
VLM AR &, 20T ERERGTEE A1
FEL BB THL VWL E R o7z (K
1). ZORIE Cairns S. 5 OE ™ % H
T5LDT, WEOEHRIOBEOR O E
BRECHA LGS F 2 — 7ICIEAZEOM
B, FRICEEEL DY BRI A LT b 2 et
iR E T,

OCH#BLUNOCHOWE L A8 F 2 —
TVAE LR B L O TNEL v ERE R R
Mk Er L7245, NOC # & I L T OC #
THRET 2 — 7\ LE O o 43k
BHDOE IR o722 05, WSy 7
(PMTC) 7%, Mg OMEL v HEREORE
F 2 — TN FE IR LEHIIZE W Tw 5 2
LR RS (K1),

EYRBOBEOROKEHTERETIE, KE
F o — TNEAL T TG R R0 e & Fefi 5 % 2 &
M5, RIZOC BB X U NOC #EDBER b
WL R B D W THE L2 (K
2). ZoREFR, OC # L NOC HEo I HHME
BB LOOPEL DY EREBORELEZTROH

NhofzZl b, SHEAT-72RIE T 7
(PMTC) (FMEH AR EICITIZ L A LR
ZWHOEEZLNL. ZiU, COREEREE
WD S, mutans 7 7 NNY T A|/E o T2
WEOHMEOWHMZMEIT 5 L OWE™ &1
205, RWIGEIZBVTE PMTCAAZN S
FEOWEORE & IH L2 gelkidsd n, 4
BOMGHRELEEZ O,

WIS, WEREE %2 DL~V TOREBROFE
Fa— TN AET AR EL o ERE R
ey PR TR B o0 B A & AR ET L 72 R, NOC
i, OCHOWTNOREIIBNTH, [T 12—
TNATHE T D AAE T L > 4 BRTR B & M
M OFANTR AL A O B IR S v
ZENHAL P ERS72(M3). F2 T, AEF 22—
TN HINEL O ERE DR ERE R in vitro 5
BRCHE LR, 7V oNTI—0r%El5
= F (A EFHAL) & 9% mutans streptococci(S.
mutans B XS, sobrinus) 75, o> 5D
L & EREME & i L TRE T 2 — 7 ~0

HICEWIEREAET L2 LWL LR
72 (R2). ¥, ZONEFIRENT 2 —
TN E BT D Staph. epidermidis ¥
BB D Z E DAL E 7.

INLOMMEBMEST L L, MEES 7
(PMTC) 2k 2&REF 2 — 7IfH# L 72
BoWHHEE, PMTCIZE) Ty LTI —
7 % = v F &3 % mutans streptococci @ i £
BRI EIZL DL DOTH LHEEDVR
IS ND. Lo LAWNISE T, WarkEsr 7
(PMTC) ZfElC & 558 T = — 7 B L UHER
B TWVED S, mutans & S. sobrinus DAE %
DOEELX I L TRV Ens, &FMIF
TR>E- T\, F72, BEBREORBIZLD
WRTOENEr T % F L o 7B IES 5
DOLHIRTH L. 2O & OARMFERIICE
VT B HEERE OBAERE D) AT RAT) 2 IR
WAL, MEFEHOFE ST PRETH L. &
%, WO oEOWHL, JEFa—T7B&
OWEE Y > 7V TD S, mutans & S, sobrinus
DR, SHICKRET 2 — 7 NOm &



8 Rk TR T A R EE, R B SR 2 (R I, RaoR FE i Rm, Rk

REAZA L, HRECHHFET 2 Lo IcS
NTWE7 FYERE Y OS5 I2o0WT L HRE
EMMAAZET, MifREgTi & LCoffmi
Weor 7 OEEMEE LV HEICT A2 FETH .

HEL S UICFIBMERICDLT

k#2512 H120, KIS KRS W
TR THE F L 72 10 G T T 2 S o IR e
SO R A TR E W O FEE
A J5 7 & NS SR BHE A RN NP ERR IS, O &
NN LET. 2B, WRo—HIIsCEE
FARHENIR L B (AT ZE B S 4D
poa) [FEAERgE (C) (—%), TRk 26-28 4R,
PR A BRI R O TR IR YSE TR IS T 72
CREBRBE O, UK BT BLUY [
Wrse (C) (—#k), PR 2729 4R, 4
1 H A 569% SLPT o e HI kR & L C otk
JEV IR BRI TR O AR AR ABIRIVER, 1835 0 A
HE] OB EZ T T o7z, B, Af,
5 41 [0 H AR BRI s (BE) 12T5
Rz T2, RFERICBNT, AETNEH
AL 2,

X 73
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Abstract : Objectives: Although it was reported that preoperative oral care could reduce the risk
of postoperative infections, the inhibitory effect of oral care on bacterial adhesion to endotracheal
tubes remains to be elucidated. In this study, we assessed the number of total bacteria and oral
streptococci on the extubated endotracheal tubes after surgery with / without preoperative oral care.

Materials and Methods: Fifty-three extubated endotracheal tubes were obtained after surgery from
20 patients with preoperative oral care (OC group) and 33 patients without oral care (NOC group) .
The oral care consisted of professional mechanical tooth cleaning (PMTC) performed 7 days and 1
day before surgery. Whole saliva was obtained from all the patients on the morning of surgery. The
extubated tubes were washed twice with sterile phosphate-buffered saline and then vortexed. The
bacterial suspensions and saliva samples were plated onto blood agar plates and Mitis-Salivarius agar
plates. After 48 hours incubation under anaerobic conditions, the total bacteria and oral streptococci
were counted. I/ vitro, the adhesive ability of oral streptococcal species to endotracheal tubes was
examined using 7 laboratory strains of oral streptococci.

Results: Bacteria totaling more than 10° CFU per tube were detected in all the samples, and oral
streptococci were predominant. The numbers of total bacteria and oral streptococci adhering to the
tubes in the OC group were significantly lower than those in the NOC group. However, there was no
significant correlation in either group between the numbers of bacteria (total bacteria and oral
streptococci) on the endotracheal tube and those in the saliva samples, suggesting that the plaque
streptococci could preferentially adhere to the tube. Furthermore, the in vitro adhesion assay
revealed that mutans streptococci have the highest adhesive ability to endotracheal tubes.

Conclusion: Significant number of bacteria, especially oral streptococci including mutans
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streptococci, can adhere to endotracheal tubes during surgery. This may be controlled by

preoperative oral care.

Key words : postoperative infection, professional mechanical tooth cleaning (PMTC) , oral

bacteria





