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B REE LTHEL 2. COWISEMTLEZ L DR
CEBETLIILEPHLHI»TH oL (2025, F-
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DEHOEI T T — 7 \CWEHRBR T T — 7 THLRIZ
I EHEBEOZBIBTE eho2d, TOHRIZHo
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CAPH L TH7F— 7 T D%&sequential phase
DR IINyvad® DRBH L REMICH—TH - /2.

RY ZAVERIZONWTIE, I ToHmETIERY
VBT BB DA L SNTW 298, SE O
FTIZ, CAPEEDLT P 1 RIZT TIRROMER
Wi, MEREIXS5 TRICSEMTIRZAZEDPTET
A5, FIZERWIC, Fo—BIBEREICEEE R, TEM
TRVWIhL 77 ABBEORAREEELZ R L. &
OFFRERY 7 VAEMEICIREFREOS L L
% 78 L, ¥ T lZviridans streptococci®® Actinomyces
THBEIEMEHEINTWBETDZ L 2B Tw
H, TNOMBRENFNRICRLEE AN =ALIZE o
TN FaF 7374 MIRET AL ZAYDE
HHkOBESFH S v 87 (mucin®®, a-amy-
lase®™®, SIg®®, lysotyme®) R &5 T8 ¥ > /87

69~71) 63, 68) 72,73) )

(proline-rich proteins®™", cystatins®®, statherin

EENICHESET A, T4bb, viridans streptococci

74~T77) 78~82) 83~84)

Imucin™™, a—amylase™*, proline-rich proteins

72,85)

FREVRENISHKEET S, 0L RHENREYE
I, Thoy oL sy —E LTHREL, 20
FRONEFEAMEIEL TSI EITL 5T,

{

|

2, Actinomyces \¥proline-rich proteins & statherin
Iz

{

ZOREWERFTFO 12OV I FiE, XY 7
D F %7 DoligosaccharidelZSF R I AT 525,
S sanguis (X< 7 V¥ %7 Dsialic acidk &
T5HI L [RRIC, S oralis idsialic acid, galatose,
N-acetylgalactosamineiZ # L FNFE M2 RT L 2
FUEAETAHIETVPHLMIZINATVD., —F,
Actinomyces i3 % v 7LV T ¥ — L REET A
ETEBELTWBEY,

B, UHAEREONRY 72 VA~OREIXA + U
&, BAEE, 77V FVT—VRAEED L) LI
BPWEICLoTHELEH, TOMKEIIEHL, B
BICE o THWIHEN B L AR EINY, & 5ICStaat
and Peyton®™, Busscher 5% & U"Covan 57, #I#i
RHAEMBEDORY) 7 M~OREEIFEFREAA VRED
AHVIEBAERIC L o TiThh, Z0EEIITHNT
Y, TOHR, REMAEFLL LTSI —LOHDOR
RMEEICBITL, BELZEEIELS LABRRTWVAS.
Gibbon 5* % Fives-Taylor and Thompson®i&, Z# 5
MEDORY 7 VADFRINE DS L UL, —&
WCRARTAOMNES, T2LLREFREEWENTA
Z &, $72, Doyle5™id, ZOBEWHR) I VED
AUHEHESICEE LTSI EZHLTW A,
E &2, streptococciiZ peritrichous fibrilar structure'®™-?,
¥ 7> Actinomyces \Zfimbriae® A g > T b, &
NSOBEIZETIE, SHORFROMENEDH L D
HRABLIUOHEEL D ICERREBEY THEELZ>TWED
DARD SNLFTRIE, XU 7 VEEEDT 2 ES %
KT CTIHMEICHETS200HB I LEZRLTRAS.

72, ShOoMEICL 208 00— i3 EREOMA
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FERVFATL, BHIEE L CHEISEL, 2L TI2H BEFBEIIE-T, 8 ~8HME»LEAECEE
BRI, TORBOMBMEESNEEMICRS HEFRITHEIEHET 22305 MA TV 200,
high growth rate& E#7Zzlow growth ratellfdh FOEBIZOWVWTRTHICEFE IR TV AR D o
2. COHRBPIHEETE 2 CWAEKEREOEmMZRL 299, KEOTEMZIZIRE W 8 M 4
22 &b, Simonsson 5™ WOFL LY, BHEK  THZTABHET, H—ThH MRS L MY
GRMBEOWMELFWER, 20 CICHBLOMERE  NOBFEAEOLROEEY THEM T O, F0
DEFHOMEYHEMNERIHELTVBEIENEZS TR EWE UMD S Actinomyces Th 5 L R X h

nz-. Feo 2R BN BIZIC L o TH A viscosus
Z DX 9 W Zinitial colonizer& LT, #DOERE PRE SN2 H, HEER L IV WEE,
{Zcorn cob% ) 14 DR DOHEFE L 7RI T 5 — DEDXHIZ, R ZIMVSERBMEEZRT 7S

74, 4 - 7THOMTHENELSEALEY, 20 ABEWHREB L OBRE IR, BICT 9 — 7 2fkDinitial
&% K @ B K iZSyed and Losche™*van Palenstein- colonizer TH 52 % 57, stable structure DHERKE
Helderman' @ #t# & F#£IZ, initial colonizerTah 5 FTHhY, Fh&FniCviridans streptococci& Actino-

T LGHEREOENE c BEICLAZENHLLTD  myces THAMBEIBOTEWEFE L LN ZL
o7z, TS T, Actinomyces &L A7 LigA#EH T, Wistable structurelZ3t# 4 % secondary colonizer
PEMNZEDLICE S/, ZOX) LHMBEREIZOW  OfERIE, OB X Ofinitial colonizer & i
TiE, Ritz™id7 7 — 7 hORNGGH» SBRNS  $£27R7, Wb Smultigeneric coaggregationf: 7z &

HADOERIZEDL EEZ TS, & fusobacteria® i BEMEATE .
BRAT S — 7 Tl, FIRATS—2 L0 E512 Z M & H1Z, initial colonizer & secondary colonizer

BHLZEEMRSBE SN, AR, dEVEELH  FHEZBREEZ 234 V) V-SEMOFRY S, W
BB RE Gk olz. TOXI)BEENENMLE BPBRELLBETEN-TWREEZLNEA, &
WEW T T — 7 OMEHESE % stable structure T % D EES B OF-TEMET-EMTH 7% b BHREIZ L1E7-.
LARLINTBN®, Nyvad and Fejerskov™id, 2h o3k, HEE XM BB A HEE W ICE S 3 Afibril-
ERRBEMICI R (Type I —ID 44 L 72, WAIZ, mediated coaggregation® MEWE ¥ ~ 73 7 A ET 5
Type LIINHEMWICHKRZ2ET 2 a0 —o R HAIL saliva-mediated coaggregation(Z KBl ST & Fzpse1%
£FDI0-80nmDESDTSI5—27 2L, TEM F-TEMIZ & 2T, V-SEMTH 5% Z & @O T X /-stable
BTR{EIV—IRELZBREATAEERVLE  structureB M H I3 v (2 fibril-mediated coaggrega-
EHOMBECTHEEEIN, chbano—ofRizy S tionZ 479 Z &, #Dsecondary colonizer CF. nuclea-
LBEERRWAS, FmERBIZT T A BHER D ES tum & A7 LIS 2 M1 1&, initial colonizer & 7213 T4
5550, Type LI ICIIRERB L85 — 3% {, “HEOKEHTLEHORBME L b C0kkE%
{, TEMTHENBIZ/ 7 LBMROBEL FORBIC TV, corn cobZ2 &L EMErau——2EET LW
75 LR X UBREREOAHAI 2, X51Ccorm IBBAEATAIEIWOLNII ST
cobDEB ERD S b D, TypelliZHFMIZ 3B RHE —HE-EMOBIEETIE, & 2 MO MR R1E R MBS
wHMET, TEMTRBERWNBIZY 7 ARNHE, PRIC EWORKRIICER Y v 7 2BE L, TOMRES ~
KHSEW, RFEEZcorn cobZ M) HREAEITEHID N offEE/AET S 2 LT & o Tsalivamediated
ELTW5, ZDX ) %stable structure DFEFEIZ D coaggregation® 179 Ml H d o SN /278, % 3R
T, SEOV-SEMIZ N oG L IR ) B 51 MREEBRETH - 72,
wEERLZ $%bb, B Zstable structureld <Y ZD &9 %45 EOF-TEMEB X OUT-EM®O T B2 5,
7 WA ZE MW (initial colonizer) & & DEBOME (sec-  BWFEICHE & LT & /zbacteria- (fibril-) 3 & Usaliva-
ondary colonizer) D 2 EHEENEAEETH Y, 8B mediated coaggregation®BFH DIF & A LIZHERE
LUOBBERTT— 7 OWPICETREL2BRE 2L, HEYOEELTWwDZ EHHERETE, # 2 iLinitial
B 7 J — 7 Oinitial colonizeri3¥RE TH A DIZxF  colonizer T & 5 viridans streptococei & Actinomyces
L CTHBEHAT T — 27 OFNIZIRE T, secondary colo- WEEWIZHEET 5 L F I, 4t iZsecondary colo-
nizeriWistructure(Z 38 LR TH - 7-. nizer T& Afusobacteriak dBEHET LI LM h
S HIZV-SEMIZ & 5T, BT F — 7 i Dstable TW A5 X 5 (Zmultigeneric coaggregation % 47
structure Minitial colonizer T&H 1M X, HFEHX % I fusobacteriald & D &M A 5, early colonizers &
ENLEROFEAILT T RBICH» - THFEL, B late colonizersZ 0% CEBMREZHE LU TV 5 & &
HEBMCIER AL BB 52 2%, TEMT 28R Tw5™%, Zh 5fibrilkmediated coaggrega-
HABOONIEHMMBEEZORBEOWETH 2 tionDEAE, XU ZIUNFED A S = XL ERKICR
EHHONIR o7, HAIL, ThETHOTI—20  BHLETy—LNEFICLLMMNEE AR SR



TBY, S sanguisHh HIFFHBREHERR VY v 4T

4 ¥ F nucleatum 7 51339. 5kDORY) RS F ¥R

Sy FN—RAKEEHL I F UBFREFRSBEINY, £
DA ZAXLPREEINDDODH 5.

2) ERBT S5 — 7 OB

WWE LT 5 — 7 SERAERE D L U OMBERED
FREZRB2Z2F3 TR, BRKT 7T — 7 BEOBE
HiirrtELoND, LI L, HENREGRON
RE7I9—21@3nLy, BAKRT S92 DS 5—7
EEBREIZOWTW, intacth 79 —27 %2 AFETH 2
LAARTERIGEW OS5 HICESL T TIEIEALHION
T, ZITIOHIITTa—F3 572012,
RETS—2BLUHRBBRT Y7 -7 DE#ARERZ

MEXRHE L, BLOCAPH EOTF—2 TBRLL.

(1) MEEHE
a. HAE TS — 7 DEE
CZTWIHRESS— 7 L, HRAKLET -2
DEREHEICH - T, BRIICEEE A LS8R
BEHICER SRS, WhW bmarginal plaqueZz L T
W5, K75 — 7 BHBR % in vivo TBIET 57912
1, OB CIRIEHEHILEEL, $/2CAPIEHA
L#fEn720, BBOBBAMEHIR I ) RKEE L0 7
S— PSRV EEZ bR F2T, HEBRMEHL,
BIEBRO - DIEEREZ FEIN2BRDO T T —
ZRNFRE L. B H o THAICBEHBEZAT
W, AE%#B4) 2 CTEORERTLEOTT— 7 %1%
7z, BT, MREII/NEHELE 3 KREBRICHES
7. TROMICREMLEREEL, £0%k, 4HH
DADFERELEFKEL, 1 HEIS21IHRIID 2
Te BRI S 2V EHERELDD
W L7z, thektg, eI 1HEEZL, LA TV
a—VRFTHAL, —BI R TAMELS. WL,
HEND L WEEEROHICTATEY RFA A2 T2

e
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SEL, 10%EDTAICRIEL, 2 HHEBIXKLA. £L
TRIRIZE o THEUZZREFPLR Y THD, BE
WH L, TEMBIZE%1T- 7.
b. BABRT 75— 27 OBE
a) WABRT 79I — 7 OBBBRREOBIE

3SmmMlEOEERY v F2AET S EELEE (65
Z)DOTHREZET, AR, v NNEBUERICER L
#%, CAPRFIEs vy FHICHEA, LY VICTRRENR
HICEBESE, 158,521 % T TH 3 EMICHL
5 TSEM, TEM, V-SEME£%17- 7.
b) HBEEOBE

HEET 5 — 7 ZHFIC L, F-TEMIZ & 2 BEBERF
HIEE, B L UT-EMIZ X Asaliva-mediated 3 & U8
M ESEREOFEL AR,
ORYZNVBEIUTI—r< M) v 7 ACBITHEEHR
B L WA B HR O /BTE

Hiv NETREER ¥ © 87 1oGHUR, BXUHL b
Mm% >3 2 1gGhtk RABHBEBE L2 D) %
BT, MR# LTS — 7 0B L RIS, REEHR
B2k oTRYZVER M) v 7 2B 5 RERR
ZRE L.

(2) BEHER
a. WY 7 — 2 OBRAR

1 B, HREBC—RTAEER T A VEE
R 7 VOFE, BXUT T ABEREOHEL
g % 3R 7.

2 HEIZ1E, REOEE N L2DS, oM ons
OREIEVENZRLZ (K3 A).

3SHZICR, RECMATY 7 2BHERER LD
TR SN0, W o BB E D 3 A Dspace
ARG LIGER LT, BRBLETYS—270 L9512
BRE OFLIRE, corn cobTBE R LIRR SR L, T/,
OB D ERS - B BDO TP o772 (K 3B).

A EREL 2 ABOERE 7S5 —2,B; SABORYS—2,C; 7H

HBORTS—7.
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CAP R #

75— R 104 1w 28 68 128 1B 2848 78 3|
| | | | 7| L1 L/ |

- | | T 177 | [ v |

g o— ®

A B @ -9

¥ = v =—HRH o— ©

BT A— T4 XH#] © ®

#BA—HF A A1 o—o

4 WHRT 79— 27 BRAROHERH
A BRBT 75— 7 OB BRK.

4 B 5 LR, BREICR - TR ORI H
MDEHIERY, TAPS SHETIE, ZoME, b
BV LPIIEROBRE R TME S EE LRI
%Y, WABLET I -7 TALN L) LEEICHL
TEEFEIME - BELZRERL, HEHICETICE
BB E)ICHET ALV EMERLZ(M3C0).

PEDEHIZ, 21HHOBETIIHAET 7 — 271
SHBEE TRIFENZIEALT, 2OBRREIIZE
HHPBEEEZRL, RO TCIROSHEIERE TS —
IDEREEDDL WS EmERL, HRBLETS—
2 Dinitial colonizer 24T L MBEEH I N OHK D 7
F— LARLLIET.

b. CAPH FOWRET 77— 27 OBKER
a) SEM& X U'TEMFi R

SEM3B L UTEMIZ & T, 21HBIZ b7 5 HARK
T77—7OREARE, K4ADXHITORY 7 )V
BB, OMBEMAESN, OMao=—#, Onit—
AFAXH, BLUOOHL —HF 4 XHo 5 BIHT
87, ZORGEIEARLETS— 2 L3R 0ERLD,
BRI OHEITIRIET, TOZDICHVORHIEL
(F=NN=F 9 TTHEIEMERLT.

NRY 7OV EY IZCAPE A #£10- 2051 THfE
HICHRZ 5, ZORISKEHOMIZ, SEMTIZERIK
WEOBMAEDOWLEHEIC LD, X LICFOEEN
BMRLUTHEBHRRIIRY, ChoPBEIRICERZS &
IHEEER L7 (4B) (R 7 VKM . 1EE%
2 & WAL OCAPHE IS B W THIBE A% LG
DA, FOMEMBEIZEE LTHRBETH o724
O (KIBfHER). Tho MBI 2 RBEL » REE
R SRR F > THRA ICHEZ BB L, BE
BRBIZERICR Y ORI au=—2HE L7z
(M4D) (Mo u=—EM). 3 - 4 HBICITHE
W 4Ssecondary colonize & L THi%# L, initial colonizer
ERRMEE RN S L ERRIC, FORMICH %

MR Z A - M S22 (K4E) Bt — A4 XHD).

FLT7HEEIZ, WHhWARRTS— 27 OFKRER

TEIICRY, 3BULORBOME Y 5 2B
RRIRBEEMSIILAET, THOMBE TS ML
RELZD, 2BEITCOBREIHES(LE RS,
holz(RAF) (Bt —HF+ 4 /).

(b) V-SEMFIA

DT T = BEOHREV-SEMTHET 5 L, <
U7 NVEBMRMEME - o=,
PEMIEED 5 VNI 0 = — 2 BT 20OATH -
7Z. fBL, 1HEIY, HEMEOREACAPRIEIC
o THEZWLLTHPHBTIELRD, RET5—
Z REICH - THIL(K4G).

4 HIZAH o o = — B8 o M B 858 % V-SEM
THZ 2D DT, Ri3YHFHE Zinitial colonizer: LT,
—BEWwLTBORE L BIEEICER L T\,

initial colonizerDIRF I EEEMFAICBITL T, &
Bt LH2%0, 4 HE SRR EHBIREH» 5K
H_RBUBENILEHICDZD, VbW bstable
structurek LCEO L I EWSTE (WA, B, #
NE DT, T2bEMRMOCAPH T F 728k 7
=7 TlR%L, W —8T5 75— rBRER
L7

$#d—HF 4 HNZIE, I Dstable structureD XK@
RO OPOIVZ—DRENALNZ(R4]). F0o
OZ—HUITEMTFHEIL 723 EREL ol Zh
BRBOME OO & 12, stable structure
L DOBEDD T Vi< % { vertical sectionfDBERLAS
BEGR L 72 AT REMEASE V.

IN5%ZF-TEMTAB L, £ < OMBEIX8A&E L
75— 7 TRD SNz X9 LM K O RO SRR
EWEROMEIEZ L ASNLH, Vwb® bfibril-
mediated coaggregationZ it L= IZFE T34
% < (K 4 K), stable structure? i & T & 5 initial &
Usecondary colonizerfl] THREICHAD DL ENFTE
(F4L). UL»L, F-TEMTAS L, £ OB IR
w77 — 7 TS LNz X 9 %bacteriasinduced co-
aggregation DfRIIMD TA 7% {, F 7zplasma protein
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M4 BWRKT 77— 2 BRI

B; #BERDONRY 2, C; R 7 A~OMBEFHE, D; BEIC X Sinitial
colonization, E :initial colonizer -\ D#53ER OBEHH, F; A — 4+

4 X757 — 7K.
-induced coaggregation® & 7% L5 5 LB &% D AW
BTHho7-.
(3) 2 &

B2 I TUWARLET T — 7 ORBBRTORED
WRE R 2 &, MHICiZviridans streptococci, & < 12
S. mitior % S. sanguis, ¥ »TixdH 523 A. viscosus,
A. naeslundi, A. odontolyticus I L, 1 H# T
77— HOREIIE L CHEET S DI L Tstrep-
tococcil45% A L, 77 ABEMWEERE O Veillonella
2320% % 58, 3 H#:Tld Actinomyces %325% % 5%

5XH12%Y, /7, WERES T ABHERED 5 %I
¥L, &< ZHaemophilus H¥ET 5 Z EEMBHLH
IZ&NTWAB, FLTENDH Actinomyces WWEM & 72
D, TS TY I AREREIZAESICEAT 5.
L2L, §HEOKRETIE, ALERAKELTSS—27TH,
WHIEY 7 — 7 ORFOHERB ML B2 R YV REDH
EHHBHLA-. ThbE, ok PRARE LD 1
H2*521H OB OTEMME T, AL ERENDO S
5 — 2 BRI, RREICL DR 7 AADftHE L1
B, BREHZVEEEHENOLR L VI BROAE
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G; EEMMMAZRTHEEOV-SEME, H; 2u=—H
DORBDOV-SEMIZ, 1 ; BHEBREIC L 3 M Dstable

structure, J ; stable structure RMICTER S N7-MBOEHIZ &
bau=—JBRK.

W4 BT — 7 B OB
K: RKEOMBEOMEMILEE, L ; stable structureff ik & i
DTN B,



R~L, OBEOMMITIZLAEALN o &
DX HFRIZ, BELEARTE, HRzELLL
34, initial colonizer? ¥ 2§52 L 2 HARL T
W3, LT, ThSHEIEZ I Fhviridans strepto-
coccidB & W Actinomyces E A LTRYBEEZ BN
7. WAIZDarveau 5™ DHEEE DR LR WR B I
PO L-MRE 77— 7 T, BEEIZ10-10°%
¥z, %13V streptococci & Actinomyces 2SEK%E 5D
HEBEESNTWA. LI L, ZFDI5-50%037 5 LK
HRETHLLEVIBED AL DD,

&, THHMBIC X 2HMART 77— 2 ~OBAT
BRDIHCEZONS. Thbh, KRAEST—7
FHAE L EEIONRTAILICEoT, TDLKE
WL Z NI BT R Dsubclinical gingivitis
xETOERIL, ZORERLIMHE LEOWEIZ
o AT L W2 5 OFBE, D TIIEEAR S
v PO, I HFLL S5-I Thb
BART 75— 0B ENE LI %D LEEZLN
%. Z® X9 Zsubclinical gingivitisOER B IZBRER
HTHsb. TOEHICLTRESNIZERER, v MC
WERBT 77— 2 BB BRI b Lilh 5.
K75 — 7 IR AL & EE RO REIZ %252 L5
ZL OBRFEIMTbNOOH 5. BREDHRLEET S
r, X755 -2 3HWBETT— 7 ERBEHICE—O
ok, PREVBRLIESLEPOED I EDVTRS.
COWRB LTS — 2 DBV, Rrv MEREWV)
PSRRI CRESIOEREE, HABHEOME LR EISERT
ALEZOND. Thbb, BEERALED S IICO,
B3R (capnophilic) 77 AR EAE L S WAY,
BWEDTS— 7 BEEEETA. COWBKBRT /7 —
2 OREYEIZE LT, Sanz and Newman” idtooth-associated
plaque, epithelium-associatedd & Uconnective tissue
-associated plaque® 3 E8& VL% Z &, RiE LA
EF5—2 O TEILPREET, HEICELTY
7 ARYERARTE AEALICAETE L, ML R AN,
WAERRICHERTZ L, ®REIEEFRT v b ERIC
BL, SOICEMICHERY, 79 ABERRPKE,
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spirochetes % flagellated bacteria 2 EREBME TH %
CEERBELTWA, ¥/, tooth-associated plaque
D75 LABEHERIREIIREICHE L TEEICHMUTHL,
BLRERZLZL, KRN ETHEARED L{EBELED
test-tube brushZ M3 2%, TN OHMEOHIEITH
JARBIZL > TRL L. BEOWARDT 7 —7HD
B 2 X streptococci-dominated microflora#® & i L',
Actinomyces spp, capnophilicd % WidRmMBERE S
5 AR OWMINAEEF IR, RAMERARKT
i, BEIXOICHMICR Y, Actinobacilus  actino-
mycetemcomitans, Fusobacterium nucleatum, Bac-
teroides forsythus, Campylobactor rectus, Porphy-
romonas gingivalis, Prevotella intermedia, Eikenella
corrodens, Eubacterium spp, Treponema spp %34
MTBEENRTWE®, ZLTINHMEDHEEMEI
DWTHEHEPLBREINODH 525, BIEDL LB
REOEGZ AL\, :

SEOCAPE v /-REISIE, HAKT S 7—2
DOFEBARZORY 7 VR, OMEAEN, O
Blao=—#, Oiit—#FF+4 X, BLUOOKEL—
HF A ZMORIIIbZY, B4 OB EITHE
BLENBICE LA —=N=F v FTHIEHHHL
fz. Fiz, A7 — 2 GREESHICHEREIC—FRICED
LTI R, HER, O REITREFHICHEMEL T
FLZEBIFHDO—2TH o7z, Bt —HF A4 W E
Tid, 79— 27 3CAPHICEHEICHEELOOEREH
5= &5, tooth-associated plaquelZ#H L, % 3@
@ il i B Hiepithe-lium-associated plaquelZ M 249 %
2k, 0WVWTR, HMAKRT 77— 27 id F Ttooth-
associated plaqueS B & h, % @ % iZepithelium-
associated plaque R I N5 Z ERHL NI - 7.
#1541, tooth-associated plaqueld B AZ T 75 —
PHEDIDIIRNROD TS — 7 L HZhETIERTE,
Z DT 5 — 7 Hilstable structure SR E N5 Z &
BFZHZELERCBB{LTVB EE XD, T Dstable
structureDHE R H OB H L MRF BB T 77 —
VB E DR S,

2. WEERFEAEDOMRN

PEn ks 2EARLETS— 2 BIUBTSI7—7
ROMBEA LT ANVE, $FHE, A Y MVEOWMME
IEICHEFR T L EHBEL-DIE, 1954EBL T
19554E D Orland & D germ-free rat"? % W2 HF % &
% Dreview BB TH 1, Z D%, Keyes” R Fitzger-
Al DB EHETL, S5IC—EOBYE 7z
B RERT, ¢ bO/NEFIERM (mutans  strepto-
cocci, S.sanguis, S. mitis, lactobacilli Actinomyces),
SEVE T & AR (mutans streptococei, S salivarius), B
fiffih (mutans streptococci, Actinomyces, S. sanguis,
S. salivarius, lactobacill)) D ZhZFh»Hkd X {5

BEXNLEEE, J N F — FNEREWTTRT
BRaEMERT CEHLPICINTEL"™, Z21L
TFitzgerald®ix / F 54 + — BV i B R LD
5, OMEIZBASEDOLHDENT, QH—KTH
RedHy, QTN OMBEIIRELEREE T 5 BRE
ERTRTHHAEEE 2w EBEMT, 51
il Al 25 25 Bk & BiE 3 S streptococcilZ B RS 7 F A T
SURUNVEEETAMIREET 525, L LEA
NEREREAEFOTRTHBMFERELZETH LIRS
<, MBEOWBAFREIZMTH TRHLTHN
ZnELTWS,
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- ERANFEAE 121L, Keyes" DR L 7-MIH, 5 E
(B), HEELV) 3OO—KMERDAL LT, X5
WCH A DR ER DM E NS & L AVKREITH S A
WCSNTE FIZE, MRS 2 RWERE L
T, OEEFER, WKy o7, migr s, o2k
WERE LT, 7oLk, KRB BB,
ToNT A b OfEEALE, KEMK R L, BED 2 kK
RRE L CHEOMHE L BE, {tawomB b
ReEPB|IFLNTVBY,

EZAT, HEOERSIZV) T % < apatite,
& < IZhydroxyapatite HAP) TH b, T+ A VE T
95%% 5O Tw5. HAPIX 3 BOLEAN % B 6
BOLEANHEZE 2L, ZO&IECa™", OH BL
PORFEDHEA 6 FRIEEELTWA, L
Tldhydroxyl group?s3 2 DCaE FiZ &k - TH F 1,
hydroxyl groupi3fim L ENLICEETH S, ZDLSH
THAPIIAE S OB EEORE, pH, 1 4 VREICH
LTHREN ZERELRT. L LIOERICBWTI,
W (pH6. 8) DCa™ " RPOMNBEFIIREIZH Y, o
2O F ANVHBHREERODIHAE LS TET
BY, TOMR, WIIEEFAEEEES 2 LA,
L2 LpHAS. 5L TS5 L I5MEEICET 5. LD
FEREARNIL, WORTRAITI DL ) ZpHET %24
CELDS. LILELOHE, WEOBRKIZVWDHLY
LEBTRIKOERE &5, ZOHICH L THEB
M E o B AKALH L, von Bartheld®Donnan
DECER BRSO IR F A A KALFD O ) A8
RIB XN, Moreno and Zahrandik®13 75 — 7 % S
PHREERBIIHT % L —ELMHT THEY Y,
CORDICHEBREE2) YAV Y Y L 2K,
BXormuysy 4 b OwHEIEL, Zhb 3 EA
EAHBENICE PSR §5 2 LIk > TRBTHRIK
PELD LW RFAEFT BT

ZL T, HAPBRDO A # = XA LTiE, FTH
RERYIC A THAPHS & OBl (Cll) 121D rOEBas 2 v
v MROILHERMITE L (BEIL), ZhANKEITE
<Y, BITHEFOEEET L, S 5ITEIL
PRELLYFEHERVBERLCLE ) 2 L AFEIEX
N7z Z OEBidcolumnor CafBll—H 3 A2 vbw 3
FAVEEETH Y, TTRECICEEFESLRT
WIREBA F v EOBEIZ X BT RIEDE WIS T
bHoHY. O, M OEE LAY
HAPH S O RIBE OB & S L3 WE T & 8
HL, TORMERTFRIIVERELRRSWE KT S S
WX o THAPH S T2 OHITH L, Zhasks
B, $bbEl, BIKICOoGB I LERLTWS,

UED X512, BRI OWTIIRO THEBERE L
TR R ENTE . LaL, KRELTAHOS
FLRINTWE, FO—2L LT, WMREEL TS
— 7 REE L OBIR, B X UF OB T 7 54
RAREFIE IR DIESCHEL TV B E W) H525H
5. FIZTHBMBECHBINICOVWTIZZIOHEEZERL,
BRI L 77— 7 BERERE OBFRIE v
HEEREL.

MELHEEL LT, IhE CICERNYEEMFETRICH
THEMAEPEE L ENTERD, BLlZEDTT—
JINTICHE L 72CAPEZ V2 HEB 2R L. $%b
HLCa% Bk L72CAPZCAPA A XD T4 1 KMAH
WWHIEMICESEL, MEETOT I — 27 OREAR
EPCanE M 2 ML RPCRIIIL, RBERIEREMIC
BFEL, BKOHELBELZREL.

EHIZMEE D, V-SEMIC & % apatiteid & DO 7%
DAL, TEMIZ X 28 FNEBOEEDOEL, MUNEL
BIFTIC & SR EBEEDORN - BNELZ LR LoD
»H5.

3. HRARREOHER

B B 21 [ B A B TR % A 5 o SR AR oo F i et 4
LERIN, WABRT 79 —27MEIEKTHLZ &
DEEEY % F 7o EBRI R RBIEIC L - TH S »
WKWENTERL™, € MIBWTOERBRNICHLMICE
W E T MBEOHEVSEAROEEEDS &
U HBE ORE L HBBRERT LT 285D D
550 ZOWMABR T 7T — 7 Ml & UTF nucleatum,
P. gingivalis, Prevotella intermedia, Campylobactor
rectus, Eikenella corrodens, Leptotrichia sp. B X T
Selemonena sp. BT ON, AL TIIINSORE
2510' = 10°238 L, & L |2 P, gingivalis, Bacteroides for-
sythus, Actinobacilus actinomycetemcomitans 7
BIEVEZNTVBEY. Z LTI SHIBEORER, §
b EEN 2 EARREEENT & L THEEE,
W&, TYEZT, BWILKE, 1Y F—n, AVKRY

RO LD RACHEYSRBINTELT?, E5ICP
gingivalis \3% { OfiRRAE 7057 —¥ 2 5T 5
ZEThHENTWASY?,
IhoEALE, —HR, WEZIIOWTIR L HH
ENTVE L) THHA, HECIREZORBIIEMR
ThHb. ZO—2LLT, &b IIFEINTELE
DEHNBE DTS LI TH5S. LRDLHITA,
BRER IR MW A 2 O 5 [ TOWERICBWT, ¥
LAHETLIHMETHY, TIIIFEOEERICER
FIZE B S 2MIE b BEShTwa®, Lal
CHHDOMRFTIZITE A Ehscrapell & - TRELS L7z
TI—=7#MBELTEY, intactRIKE L TV
WV, B 60T, BB KO R E R & B (Zepithelium-
associated plaque?si b BEEAINEVWZ &5, 0
HEeZERELoo, FREZHET S, —BITk:



Bo LIRBEEZBFTILENHS. 22T, 5H,
WEROBHO—DEREL LT, SEFOWEKRT v
MZCAPRHATAHEICE o T, EBRIERARER
EXE, FOBOTS— 7 OBROMMELHE L.
1) M@ EFHE

CAPMADEEZE IR AGEERRBEEETDH Y,
ZOHDLFEEL S BE0L & HERE (4 #0410 — 60
W)L L, AR Y M EBUKKICER L7:2#%, CAP
ZRAL, 21HHEOMIC, HAORMR - BRAHL 2
127 o 7B CCAPE Y B L, ZORHOCAPH L
DT 5 — 7 DR ZHRENICBE L. 2B, BRENE
BiI3F L LTRENEBIZEE X 'V-SEMBIZE T{T - 7-.
2) ® B

BER 2Ry v MERR, TXTOBZEOHBRITD
BWARIZ—HHEEXLZ. 208021 B OCAPHE AL
Lo T, BEHBOWMIZRAR L BRSO 2R lR %

H5  BREME KRS MART 7T —

T2 LFOEEER 137

AHNzDIF30APITAT, BERHIZI08 26 LA
T, 79— BRBRTAS L, TXTHHLMIC—
HLTW FLTZOHARBIESN %2 V-SEMTHE
LT 5 &, tooth-associated plaqueidif & A EHHEHE
ERRE L PO S ZBHEHE, ¥ % b bstable
structure TR S, ZOEEICIIEDILVH DD,
epithelium-associated plaque TIZERECERBEEFHDOE L
WA R L OO 5D (K5 A, B), BLU, HH
WERTEROARMROBRIALR, RIZZER
MR T T — 7 MEICEERo TV aHI RO LN
(B5C). —F, MARRBIEL ALd o763, tooth
-associated plaqueDEIE X RIEF & F—TH - 72 2%,
epithelium-associated plaqueidHIE DR IZH 5 DD
ORET, ARMROBRBENIZR - 7.
3) & &

W/EIZ, SEEDOTS v Vv EELESELI LI

A ; stable structurePNIZ 385 L 72ERHi, B ; stable structurePNIZ 37l L 7= ERAG &,
C ; epithelium-associated plaque#F~DFE L WE ML OB H.
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Lo TERBRWBHRZ BRI TS T LR LHE
Vool ARFEO LI, $TICHRARICEAL
TWBRBEHIIBVTHERY v M 2BERICER L
BITYH, —HEBLAWAROFEREORIZZ N SH
HLIRIIZ-FE LW 2O LIZHEBEORE LS
WET 79 —27 OEBBROKBEOBRIIITIZT T
LHIEERLTVA, LAL, ShETOHETIZS
DEFPAHOFE FIHRINTE, ZORKOEREIZ,
IR, SEEOMRCEECEYOOHLILL, %
BOMLIZERABRT 79— 7 DR Zintact DIREET
THBEFETELRVWI LD HICRE .

Sh, ComMELZTERL, RELZED DL LI
L7 EXICBEDOMBEIZOWTIZCAPER VA C
LIZE o T, MEARONREL L I2HALXIERET 7
T =7 ORBEOE S —FF A4 THICERRICRET S
Z &, ¥4 b b, epithelium-associated plaque D345 12
FRCHERTLAL, ZLTZORIECHHLT,

77— WHICEEMRYE L WBHARI L, Bk
BEALEOMBZRELTLE )OS 5 2 Lo
ML, 2o 2RI, #f—FF X
i Depithelium-associated plaque iz ¥E5l-§ 2 M O
2, BOEEWE L EATLIMBENFETAZ LR
RELTWS. LaL, 20X ZEIICBWTERZ
PHEBLIBIE AL ZEDRTE RTINS, &
EMEOB IR RETEBREEL 00, HREIC
BHDTRRVWEEZEZ LN, L LAGTHEROBHT
i, FNDBLEICOITS L BCBBREY A &% b
EIErWEEdEZ LN,

PDEoXHi, RFRICL-T, HRBT 75—~
DR & AR O MRV T 5 2 L A5T
&7z, BTE, Z OWH Depithelium-associated plague
FhOME % 0 & L TDNA probed & O'PCREEIZ T
FEZITVWO2H 5.

4. REMEE R OB

R B JB] 2 I X B BE S K T 9 2 BROSER D S M 7R
BT, B4 OBELRPFHABEOFIREICD 2505, 4
BERCALIRIER & v o BB R 2T TR R,
PR A I AR B A O I X B FEME R B D
HoTHREBIEIZE THL. DL REHLRHER,
R RZAMB O BEMR B L EIh R ) R - 724
WEUS, &2 VMBS E 2 RIREBTHS 2 L 2T
BLTWwa. 7, HHRLEMREED—2Zfoam cell
DERITDHIZHBBIHY, 0L RHBISE T
EDRKE & OB ) A, EERYE Tloam cell
DEBEFEBIE Actinomyces 12X B b DHFIFE AL
THDHIEDL, BERUERARICBVWTOARFOMD
DARRBEN, DWTRREUSEROE 2R
HETHAZ ELREBEND,

=%, BIRKB X OHEWFENILIED S AHE,
SIERE S EF ORE D & 1 MEHER S S A
WZhEESh, RS OMBEREIIRAILE Y R LI
REL, o OMBEPEROEHICHEBEE LT
5Zk, ¥72, enterococcildBEND L L H¥EX R,
TR CERERICBIT T A Z LRI E N
Twhb., ZZTHE, ThoOmz 3 5ICFEMICH S
729012, RO 2HH 2 RREEEROMRIREL L.

@ BMARMEEERBEOME R & 12 Actino-
myces DIRER & F OB E
@ MREPWHHE (enterococci) & MM E 45
1) RAMEEARFREOHERE & < (ZActinomyces
DERBEZOMBIEE
(1) MHEEHE

i & ORRRYEME 2R B BT 5 DIERRIE DR 58
DHELRELY, DEMEZIURL LTEIEER
W Cimmunoblot} & N HRIEMMEILEN FEOME %

HAWTHRERE L7z, OEMBEPERICIIMEEE LA, vis-
cosus (AV) & 79— 27 HBEHE L LTEB L UHA
WIZEELCRLREMELZ VWA, 2L TS
MO T X 5 BRI IR GSRE I B O MLRR SUE % 48
FL, WRMHEELFREOMGHE &L L 2.
a. SHAREPUAOER

AvHL 8 X Actinomyces  viscosus ATCC15987 %
Detroit, MI, USA) %2 72
Brain heart infusion broth(Bectin Dickson, Sparks,

USA) Z W THERE L2 b0, 7, RAMEIE

Yeast extract (Difco,

M C Av

6  RRMHRBEBE~OMEREE
A ; Actinomyces viscosus ATCC15987D 4 A
J7ay b,



1%, Brain heart infusion brothiZ 75— 27 ZE&H 3 &,
R L UBRENEEL DO SRIHTRAELT
MRALZ. b2 HWTES R EREHULTE % im-
munoblotL, & 5ICAVEADOPEZK 6 AD X H 12454
FEHASKDaDERICB AL LA TE. £ TIO
BADOAEREL, BUORRICREL, HAvHUAL L
TEHRE L.
b. MR EERICB T MR EE
HEANOHBE BB LML 72012, AVHUEZ IR E
KB DA D % F T, RBHEBRILZER 5 Uilim-
munoblotiEZ A L7z, REICITIEEREER L
(2081), Adefuhmths)E % (206), BHELRESERE K
(108)), ERAFE 106) B X UBRE 106)) % 4t
AL

B, BYEROBEEBMENIERARERIC R -3 —
RA Y MAFELTE BT LY, REHERLE
FIRBIIZZOREEARER, T2 AF 70y MR
ZFOEEBEBR LAV, T -BNERROMENT,
BB L ERRF IR S R EE 2 10% P&
V=) VEER, 8774 VIR ELERE, T
Ay v7ay MBERER L BROKTINEY
o NAY A
c. MRAME R KRB OGNS DBE
a) FEERMIIE BUS

v PORERET HE) AV ERRER, BX
CIRAEHE 2 EINICES L, ZhZhofGELt it
B ICRENBISE 21T MR, MAVHAZ LTI
PR SMEHAZ B TRIBEBMLZNIC SN SR
DHEEXBRL, 6Ty b~2u77—I %R
T A PEDI< 7 A E J 7 0 —F ik (Serotec, ox-
ford, UK) # v TR EMIE % B2 L7z,
b) MRAMEE KR EOMBISE DBI%
(1)DBBIZHLABHERBLUNT 74 VHIR %
FAWT, VU RERP KA L & RAEMR L Y
£ M HA4 voBERFo7. e ru T - UK
IZIZPICDESE / 7 1 —F VHfk (T HDAKO, X
) %, 4 P A4 URBICEARIL-1a®/ 7 0—F )V
itk LTGF-1€ 7 7 u—F VHEWV TR D
SANTA CRUZ Biotechnology, CA, USA) % F v 7z,
(2) & B
a. MERMEEERHEOMEORE
HEMBLERIRFEIC X AMERE T, BREME
B RS T 2 B, 1BYERSFEMERARMER T O 6
T, 2BV KREMRICE VATh-RKREBOD
DTH-72(W6B). Zhiz LT, AviEiZEHEL
gD 5 FlICZFORBERD, Z0) bEBDORA
26, KAEMBICRYATNA DR 5HT, 26
BHESEECERD LN, BHAFEERTD Av
PUEIZ 3B ERD-. —F, 2t LRERER
OB FERDGERBZHRE T, BEMEOM

75— L EOWERE 139

Mix

M C Av C

M6 ARAERBRFEEANOMERE

B ; BB RIC BT 2 AvOEBiL R

R, C:RANERS L AvERG OBELRYE

#IZBITBL L) Tay b,
BEsOBEIZILBRERD 2HOAVIIEIZ 0B TH
-7z,

—7, ImmunoblotiE Tk, SRR MEEELOBH
Wiz, IRAHE LR %O 3ERIC, AvHURIX L
RO S FIZZFORBERT Y -V 2RDL. &
SICIBMRFEED 5> OB MY CIHRAMBE IZLREEL
D28z, AvIUBIZLRMERD 351 & EIREIL D 4
BICRy — v 2 RD72(F4C).

b. RRUWERFRICBT 5 EREE
a) FEBRIRIE RIS
F v PEBHIZAvE & CREME & B L 7288,
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AvERET 1 HTWE, PRk REMBOERE 2D,
¥ 07 7 —VRRFATH HEDLC & B RELRA T,
BRI KA L TP RORFICEEShTWE 2k
PHLPTH-72(K6D). E5IZ3HDS 5 HTH
DR DU IR, BN KEMED SR S - BE
BB, KEMBOS IZRADK & ikt 2R
L7z, BHRIIBE SISO L, ke kamiic
HAAEINTW2300, KEMIBIZL 2 &85V E
MERL7ZZ. 7H»S10HTIE, BEOEBIZY /¢
EROMMEITFHIREIC X 2 A3ERIRRIC X B8 k% 30,

BRE ORI R DT 5 REMBICAR S h,
FHERICEZ2ERIZIEALERD D72 (K6 E).

—77, SEEL-EAMEIC L A2 WMETIE, HiE1
HETHPERICE 2BEREIE L L, KEMKIZE
BB SO T NICERE LTV, BifkizEE L
THHIRKICERESh, REMRIZE2EEBZLTHIT
Hotz. 7 BHETIIRE O/ < IR D B0
WWRENDLDATHY), KEMKIZAvOZRE D IX
BRIl ol (H4F).

b) ARG 8 % B D MRS

BYERR M RRE TIE, —BICFPRI D D
REMBOBRMEAH L, WRDRIEZED 5 ERTI,
KEMBOBMWHEMAERE TH o2, v~ 7u 77—
27§ CD68RE M & WARE B ICEE L Tz, 7o,
FBEORFEMGHIC Y07 7 — VAL SH L,
WM E LCTRETL2HE%, BICRaL iy v
HEOREICEMEMLE LTRETAIHEDALN
7Z(EW6F). —7, WRBROL ) ICHELEET S L
BT 556 I KEMBOREI R B 2R
L7z, L2 LEE FEOXRE LIRS TRENICE
BoOBREZEDI. T2, U URERIZDOWTIE, Tcell
PREMBMECTEELSE @M ER L7, B-
cellDIBD TH Loz, 851 IL-1a OHRFEMRL
LFBETIE, KEMRIZ—HLTCZORELAD
5l WE -7 (H6G). TGF-B 3@z By
HThHo7n5, BT LIREMBRICOABRBMEL R
Ehho72 (K6 H).

(3) % =

WA, MRHEEAROMEIBOTHRL, LI
M & ARBOBBRICOWTIE, HABBHITIHEY
ZBWT, BEIVEMOTEBBRETIIHBIZ RS0
ATHDH™. THIEIAKBOLESME LR Sht:
CEEBWRTDLILDTIZR V.

S DORIEHRALZRE T3, BUARRMERE %
VAR PR DR BARBEAN D R & o THR S
NDZEEHONTH - 7275, BIERRYEEATD,
BRIEBIE B L OEDRENED S A THE OMb Y »s
FRAIE W Z LAV L 72, WA, Baumgartner®
i&black-pigmented bacteria & ASERHE O B4R ICEH
L, AERBBEORED S55% DR THAEHEL BT

L, € D30%%3 Prevotella nigrekens, 36% 7% Prevotella
intermedia, 9% %P, gingivalis, 5 % %% Prevotella
melaninogenica T 5 L ME L TW5E, BHIOLS 12
BIERRYESE R I MBS 5 & BRBEIE 2,
R IIWFMRZE RIS 8Bk, BEMG, 1FhER,
REMMZ EOREEMBLAE « DORETEBL, #
DR IERE L2 REREZER LTV 0B 5 2
5. $bb, RELHEEEIHEE LToRE%iE
U, WRIREDEOHEHERRTH L THMEEL M
AL TV,

2) RERNHEBEORSE

(1) MEEFE

a. ARRAES] & B N R AR

BRER O OIRBEAEFI65H], FREBRELLEL L
THEBISHI Z R E L, RENMEREZTS 2%
>T, BRWE - 7T - RRBOERE - A OMERE -
Feok - AVEPR I - R COBREROEELE R
Nz, MIBEREICEF 27— 1 MRV AT A% H
Wiz,

b. enterococciD 78 « FE

WENBEWZ ) —~—BIXU7 7 4 V& TR
L, Entercocasal Agar (BBC) BIREEHIZRIK L, 48
’®, 77 ARBETVT T ABBEREICOWT, 2
J — ¥ [t % 1TV enterococciTdH 5 & & R L 7=,
%&b, Lancefied O Ik %8953 ODEHLILE
(Difco) &£ Ranty &> D HETHE L - W & % “EIL#K
ETRIB S, WA U723 @ %enterococcik L
72. speciesD P EIZAPI-step (API system) %% H\»
TiTo7z.

E. faecalis D& TEMEIR I, O 55, @bile-esculim
TR ECOREEL BN, @10CTBLU45TCT
DIEFM, @©60T, 305 MMmEkEORE Y, ©pHI. 6T
DFEEM, ©6.5%NaCl broth TOREFEM, D40%bile
FETTOREN, ®Fr7y, 55, 7r¥=
v, BIRBR O WK S, OtelluriteB & 08235-
triphenyl tetrazolium chloride (TTC) (233 % #EHuHE:,
Olitmus milkD>BICHE, ORBEEZ VA >~ OEHYE,
@SF  agar (Difco) L THO%E B & Ubacitracin&Z
DI2EE » HHRES L 72,

a) BE MR

#5213, mannitol, arabinose, reffinose, melezitose,
sorbitol, glycerol, esculin, inulin, lactose, trehalose %
BRA L7

WD IR RER30. 5% DEIE TREDORE L N 2 785
P DR B RS 3 (SRHF) \CBERE 2, 24BRRIBEZE L, St
LEEBIIEE L b0EREMEE L.

b) BEHLMERER

10CHB X CTITBT 5 REERRIE, TBS5 mlicft

AB T HEMER, £ 410C, 45C IR - N - HiRE b o1
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6 BARUEEEERE~NOMBERSE
D: AvEREOED 1 Bk~ 07 7 — Y (x50), E; @ik
Loods3rur7r—Y(x50), F; ~vza7r—Iyn4b
VRS EEAES (x100), G ; WIRAFEBHOIL-1a (X
50), H; BRAFEFOTGF-B1(Xx50).
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#L, URMBICEENCREZTY, BESEML
bDERBHEE L.

60C, 304 I DIMBILITIERER LB AR 2 B L 72
TBS%60CIZfR7z N7z, (HRE T RIER, 37C
THEEZTV, REOFEIBEICHE L.

pHY. 6 TORERERIE, TBSZIN NaOH TpH9. 612
PAMBE L EE L T o 72,

6.5%NaCl brothT @ % F 1£6.5%NaCl% & £ TBS
5 mUI LR O — B RE 206 11 % 1 T 14, 37°C T4
MEEL, REFBOOLNZI02HEMEE L7

bilefF £ T TOREFRERIE, 40%biless 1At E %
BREEER, BREOHHSROONRVEKE RS

L7

Tellurite & TTCIZ® 3 2 #Ehitkix, FacklamAsit#k
LTWBHETT - 72,

) WK 5Bk

Starch hydrolysisiZ, Facklam#Sig#& L Tv>5% Kk
ToTo72.

TVEZ VKGR, SRR R4 R E R
NessleriAZ % 0. 25mlM 2., HWBIEB L2 D%E
e L.

BIREEINAKS AR L 5 mlo BREBIEE I ICHHE
LT, 35C TR LI L3RG L 2-Bm 0 L, & <RA
%, 1057 DAL A4 - Hkk 2 Bt & L7,

d) Litmus milk;Z T3R5k

5 ml®Litmus milk (Difco) 2 AL H % B, 3H
HE CREBLUMELIZIZZAZBHEBEL, ¥
YIBOBREE DO ERREE L.

e) NEWT NI v OEERERER

FWERLHb & 10%sucrose KB & #HEL, BiH %
121C, 157 MRE L, %E REBREET-72. T
BE L ThrIABRECZAZN2.5mIT2OMZ T

5%sucrose¥idb L L7z, ZL T3 HREERL-%, N
BEWetwi L, EBICABOMBEWI R -2 H
e L7,
f) SF agar F CORFRE

SF agar (Difco) P _LICH R 2 B kS #E, BES
RBOLNTHHkEBEL L.
d. FER) &SRB

RAEREIR=IY) P RELTR=YY YGULT,
PCGLMET), 7V EY Y Y (ABPC)D 2, 771
ARYYFRELTEZ7 705 Y (CET), £75%3 >
CEX)D 2%, 7 bSH A2 RELTT FFHA
7)Y (TO),x7u74 FRelTzyravf v

(EM), 2O LERER O X bu =y — L &{f
M L7 B/AFEEHEIEEE (minimum inhibitory con-
centration, LATFMIC& Bg9) i3 (b #B A SE MRS
¥ U T, Mueller Hinton¥#h (Diofco) % RV 2R 7
R T o 72 MICIZZEHIN T (< 10085 AR L 72 R
BWEIZu ST 08y —(EAHBERCER

B 6 EH

Bt 22 7ER
Bat 12 7

B 1558
BI7 A REEW GSEER) 2B 5 BERAER & 5
B oG
Bt 1558

& 516
&t 7 ER

Bt 22 7ES

Bl7 B ; RYARE IS OSER) 2BV 5 BHRAER
LIEEER L OBR

L, 37CC24RFREER, ARRTID—DRE RS
CRBOOLNRVR/MBETHEL, Ji (ug/ml) TR
L7.
(2) & %
a. WHEERIZ BT BRI & B RER L 0K

B 7 AIRLZZX DT, BRIKER%E BF - 728113554
BIFF1SAERI T, £ D9 HLIEEMBEDEFNIZ 6 FEHFIT,
BEBMOERIZIZESNTH Y, BHERIIHN20%TH
-7z,

=%, BRERZMED Lo ERTH TR, %
B BIE3TRESIH 156, BERBEERIZ2HITH Y,
B EBIZ32% % Ko 72,
b, BREMERREICBIT 2BREREEEERE LD
B AR

TBIIRL72& 91T, BRREER % B 72 fEH 1322
SEBITH Y, BOLh o ERIITSRERNTH 7. F
Gbhb, ERERDIEFADH B, EEREIZ7HIT
HY, REEFIORBL B -2 B-.

BRIRAEIR ST & MR VIERITIE, 735EBI 21605
BEGHETH Y, SIFPVEERETH 7.
c. PELZMERE X OHAYE RS

WERFEE KD E. faecalis DR AR Dbile-esculin
PRI TORE, 45CTORE, 60T, 305 H Dt
¥, pHI.6TORE, 40%bilefffE F TORE, starch
k53, melezitose, trehalose D3W6HE:, B X USF
agar ECOREFITOWTIE, trehaloseDFEEME: S L O
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enterococci DAY B K=t

MIC (ug/ml)

0.05 0.10 0.20 0.39 0.78 1.56 3.13 6.25 12.5

25 50 100 >100

PCG

ABPC

CET

CEX

EM 2
TC 7
MN

3

6 20
23
1 25
18
11 4 2

26

SF agarE CORBIRZWTIhOFEKIZBWTHIHFEL
R TH o 7.

MEERFEHTOBEMEICOWTIE, KEHIES
¥k TH 7225, 28I fHEMEZR L. LAL,
ZH S OBBRITRAERICIZ B MmEIC L L 7.
GelatineI K 7R X MR & B L 2 IZFRE TS
0, TTCICH T 28EPitkid 2 B2 RV T RTHBM
Thol-.

BE R (X glycerolB & UlactoselZ Bk TAHE & S
Booh, & lglycerolBEEMEIZ B HEHE & Btk L
PEHTOTH o7

¥ 72, bacitracinlZxt 3 5 B MW RBR Tl 1 B2 28
EEE R L.

FEHAEWEIH T HBRZHIIR 1ITR LA LI IS,
MROR BE B R MR & IR 7E Btk pk & ORI I3 HE IR
ROONLho7:. WHELIR=ZVY YR TIE, PCG
W L CidE TP 2R L7245, ABPCOMICIZ
3.13ug/ml% /R L72. Dahlénd A& L TWABE fae-
calis \23 3 5 ABPCOMICIZ R ERTHOfE L —FK LT
W55, PCGTIIMICI0%%2. ONg/mlZ % U TAEE T
1ZMIC90iZ50Ng/ml Ng/mlDfE% 7R L, #250% DIk
HERL.

77U RAFRY YRITH LTI o@D Ei
¥ %7~ L, Clinical microbiology®MICHE & & & { —%%
LTwi,

<7074 FROEMICH LT, WL DEKEHT
60 EEDO LN, peakflids. 130EZ R L 7275,

Clinical microbiologyfCBOMICHE X v 6 {512 L
o> TWwiz,

TCIZH LTI =ZHEZ/R L, peakfliz0.39% R 1L,
Clinical microbiologylliEMENTWAEL Y LEF
BWETH 572, 2 b a2 =5V — ) OMICIZ100L, Lo
fliZ R L7, E faecalis \¥10C, 45C, pH9.6, 6.5%
NaCl®40%bile FEE T TRE L, 60T, 305 M Dngk,
tellurite R TTCICHBEZ R L7z, & 72, iEWHIRZ
HIZH, R=Y Y YRTEPCGIINLT, 771
RY VFRTIHCET, CEXIZH LT, #hENiEH %
RL7e. 8512, E faecalis Z ML OFBE 2 L TREW
\ZYEH§ % bacteriocin % B4 L 7.

(3) % &

WMEPME, & < iCenterococciDBEH S, BWEE
BRICBTLMERRONEBERIVEETHS. —H,
ZOMBERE b R O& Y, REBOBEBREIC
FoTHRBPRLRLI L, DWTIIEEBRETH-
THBEZRIERIC L o TEBRILOWESE D B %
A bhb, # L TE faecalis i3, BEWIZIRAL7-BE,
AEVEERY, ZOHKEL L THRENOSBEHEE
B LA LIRBENT., & 5IZE faecalis D60%
HgelatinlLEEZ H L T2 T4 <, 25Mg/ml
BREOEMICEREZ/R L 3KRIZBEmMELEL, R
RRICTERE DR 7% 5 3 F¥ Dtemperate phagall &g L
TWw5bZ &h b, phageE#H R plasmid DIEZE DT BEM:
bEZOLNSD.

5. RREOBRIEE (EF A > 75> Mgl OB

DD LS %7 —rBEERIE, EHIIZ, &
FREOEGEZWLZ L1205, WFEELICBLT,
B, MRENRELZPOICHE L OBESHIhTY
% %%, PDHFTIZ, & OBREEEIERA v 75~ ME
MTHDHLEALZ L. Thbb, WFEELHORKE
BLLTORKDEMIZ, RAEICL 2MNELEOE
REHY - BBEMEIRICT RICEMI L 723 D TH BN E
THhh, COEMZIZIZEHEW 0IHER LB ICIZH
RHNZIEE 3SRAEROH U R WHEBHEIE X Sh 575,
INBATREORE, WRA 75~ MNEEIHE—Z
DORROHBIEVEEE VR 5.

WRA 75 v MBI, TTCIRETHERS O ER
dh, COMIIEROESREZFRTTEL. TTHHE
DYETHY, 5H, EEKICLBEROEVIRA
AEIN, oL ATHERE LTHASh TV,
T, ChEMELEELAKAOREDL, 175
MAERICHE S SE 5 20 Csinus lift 2 &0 TRRME
PHEBHICERBINBZICESTWAE™, & 5ITEE,
ChOBOHELRESEL —FBE LT, I/MMRH
ROBERATOEBRRAE", &L V75 MRER
186 Thiological Z HIRIZCE T B ATV 5,

DL BBER»S, ThEFTITbhTERA VS
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T v MEEICEED 5 —EHOMAED, TITHO TR
EIRTNEL o WERICEALZ.

#2°C, S EPDHNE, 5% OERA 7T~ ME#
WO RN B X CHRRNTEY HIEL T, BE%
To7.

1) ATER(7 1 7 XF v —) DYBFNS LUED

SRR
(1) 749 XF v —OFEkEMER
a. RKEMROZEIL

E 4 (osseointegration) & W) HEMEbL N 2D
%, MiFs oA 75 b2 2EBEENA V7T b
ELTHWAESICR-TTH o 7.

CDAH=ALG, HF ¥ Vi ENICERb B
(TiO2) 2R L4 L, TDOBALEI RN TRENRE
BE220, ANTILA, VIAF U ERETHIED
5, BILIEREICE TEBERSERL, MEREGR
BB oL EFHISNA-Z LICHET S, LRL,
CORERRNICRI L OB ESED L. B, HF
BB T 7 VBRI E REML TS, &
FEMEEL NV TIE20~100nmD EFE R 5 VN7 K
BAHEET S L ENTVEY,

FITIDOEMERRRT H72OICROMEERAT
7z.

a) MEEFHE

AV 75 Y ME(7 4 7 AF v =) ICHBROMF ¥ ~
# (Branemarktt 8) & 7 ¥ ~ & 4 # (STERI-OSSH:
2R, ThEzRRIOCHEL, BAREBTDO 747

A F x — K OB DOZEL Z EPMAIZ THAT L /-

372, WMABRD T 4 7 AF ¥ —RENOEKRBEONE,
ZOHBHTOA F BB, E£EE2HF L.

ZOEREZ, ThEIThRRIShTWMT ¥ v %2 4f
oA VTV N DEKNTOREERR 2 BHZET
LZENTELLEARIC, ELIEREBDI7IZIAFY—0
MWEZBRTLIENTELDIDTHA.
b) # R

B S AR L ABROLEICBWT, BAKT
X7 7 AF ¥ —READBILEEEEAEHETHY, €
OBLBERTEIC) ¥, VT AALF Y OERENE
Lo RS¥ (AR

B, SEERICHL-7 17 AF ¥ —I%, STERI
-0SS#t#!, Branemark#t B F ¥ V&£ B L UHIF 5
v, BEWHE, ALy FILTDIOThHo72%5,
OMEDLBIZB T, BRI EN 2E 3R
HoNLholz.
c) E E

AEBRDERICBNT, MABTIEI77AFv—FK
HOBMLBEBERESEHE THo 722 8, ThEITh
RENTEL TEEH, SRR OBMIZL DT
7V RECHRILEERERA B 5. [ICE 2B MFT5 D
DOTHY, HRENTHWBEFZVE T4 7 AF v —H

BT HEF RV L3, HEEFEIRDKEL
EEBYLLDTHAZ EERBLTNS,
b. FEMIKIC K 2 AERBERICDEL

B, BERCIEEEOA V79~ e ER
ENTW5A., %21, Hydroxapatite (HA), #i
F¥ v, F¥ A4 (Ti6AHV) LICHETE 5.

NS IMEZERNICA ¥ 7T ¥ MMEAosseointegra-
tionZF 572 DICTRF L EIN TV DS, BRRIIZIX
HAREMFPHIBRL 2L, ZOREREZ, 1 75 F
BREIERINLGEZFOI P —UHFEELW
L, o, HAT—F 4 Y7 DBBENTZDHDOTIE, €0
=54 YITBFRAIPNDLZEIZLBEEINTWA,

BEA VT NIBETIE, BEEEREAVTT b
HHBEET LI EDVATRTH Y, RPBRBEZTHR
2HLH1DIE, COFEBTCBWTA YTV MK
FHMTOFEDYEFY ¥ 7FREFE I Tbh R {Tidw
Fawv. SIS Y75 v MEEROMEER 2
RPEKECHEBL TR, 72, BRMICEA V7
Sy MEEBEOSMBCIE, BER(BREBHYE
t), PERES R EICE VBRI N EEED D
5.

PDTW, ThoOEBTIZBTE, A 75 VA
BTOBHBEO) 7)) v FEFHICKREL, &KbLE
LAy 75 M2 BERTALEDIZ, HITK
DEVDHDOFEHEITo TV,

a) M EFE

FEBRIB LA 7TV ME(T7 4 7 AF ¥ —) T
WENRTWwEMFF Y, 75 B4 HAT—FT1 27,
TPS(F% VTS5 ARATVL—3—=FT4 V7)), TIX
MBIy F TR, TIO2a—F14 7 ThH5H
(STERI-OSS#L#, Brinemark#h8¥, 3itt#).

EEREYI IR AT A, BEIENA STV
HOBAD S LB EREE T o/, ZLTORE
HENTORGEMZITOELH, OBE LKEHM
ZITbELBO2HOMDA 75 Y MEERETOE
Moy 7)) v 7ERER L. 2B, BEEFHIZ,
4TSy VERICER VY — % EE LEAREHZAT
3 Z & TRHMm L 7. ;

EHIT, BEk, RFEFKE 2T EHRTO
EEBRRELT, O 1BMEUR Y TLYTF /=y 7D
H)ERMICEB AT B8, O 2BMAE(R VY TL Yy +EHR
BB SALICEBATAE, @ 3FHWEMR YTV Y+
PRP) SIS AT 58, @AFHERA VT LV +H
KB +PRP) BRAICHE A S 28, @©-1 L3RS -
M (AR BB WALICHEAST 28, O-2 LFAFKE L
#i (AR BBH +PRP) TLICEAT B2 A, OO
[EF#HEANTORAAMZIThE L], @0 B
TIREAH T LB LEBOREATFICLSA
V75 MERETOEMBD ) ET) Y TERERL
7z,



M8 A;F¥ EE&BALLILZBDYETY VT
(Villanueva bone steinfefz x 2)

b) # #

EBOO [IEEHEANTOREAMEITOE5E ]
WZBWT, MF7 U BITFE U E64&TR, 175
VMEBETEDVETY VIARKTH LT L2
RBLZ(KS8A, B2, HAZ—F 4 ¥ 7D DT,
A Y75 MERBROBMHEO Y €T v T EMRIT L
ALRBD LMoz,

EBRQO0 [BHEREGAFLITHOELH] TiE, M
FIVBIUOF IV AEBTRODKRE BT B L,
EHIKHEERLREOVEF) Y IHPBB IR0,
DOTRI-TWBRIYEFY Y FEINSL T Mk
POHRRMN BN TDY EFY V7 EPBRE SN,
HAZ—F 4 Y 70bDTX, 41752 VHEETD
BFHEGESEOON, 4 V75 MEEBTEFTY V7
ZITo TV AEMNEABET AL TELhd T

EEBO-15 53048 L U012 56@-2Tn, [EH
WREFEARERR] Tk, MF 5 v BLUFY V&4
BEHAZ—FTA VY 7DLDTHRGFLEED)EFY
YITWA YT VERBRTEE S LaL, T8
B EEAMERRITIE, HAZ—F 4 Y 7DdD
EMiF I UBIOF Y VBEELORBIZBNT, MF
Y UoBLUFIYEEDA Y TT Y VEBTOBDY
EFY) U BIEEL, HAa—FA4 VDA VTS5
MEFEB CEBIBGRIEEICED O,

CHOOEBRIIMEPTHY, FMLERE2BLIC
BoTwWiws, HAQ—FA ¥4 7S5 MZH
LTid, MEZEHRESEBRICET VW Tninz k
DRI .

c) ® &

BEEDAMERDEVZLEL VTS FVEBET
DBFDOYVEFT) VY TDEBEVEIMFF L EF7 U EET

TS5—2 L FOMERE 145

M8 B; 7% ALBAROENYEFY VT,
(TR B5RY V71X 2)

DEVPRD LN holzh, ThidElsbsofEics
WTHFEHE L DBERENFER L THLENnIT LR

TIRLTWA, Thbh, £ V5 v MEERIOTIOZN

REPFRTHE L 2R BT LA THS. T/,
HAG—=F A VT4V TS5 VOBER, A v TS5

MEHTOBREL DEE»ML, EEREETTA
YTV MEETO)ET) Y TEBENH ) LTRD
BNBEBETT, 4175 MRE BB T8
ALTWAEZLRZRBRIEBZHRTHo 2. T,
—HBHKEETIZE 6 3N5E, HALBHED
HEVBETH S0, BAEATHEL oBEIZHAL
F5 L EDHTRIY, ZORNDA VT 5 v MEB
RRU, DWTREMEEBOVETY V7954 VT
5V MEBTHEL A L EZRBLTWVA.

—%, BEREDEVICEZL VTS5V VEBETO
FBOYEF) VTDBEVIIOWTHLE, ATV
BHICK2EBERE BREBWEATIX, V7LV
BHICL2BEBRBOFPHELED)EF) V7%
L. Zhid, 4175 MZETHERGNOIMm
MOEIZEBDd DEEZ LN, Thbb, AV 7L
CHMICE 5 EERTIE, KENMEOBEL LHICE
HMBEEFEETHLDIIHNL, BRE(Tuy 2)8
X, BHEEFAOMKEERSTSTEVI2OEHED
VEF) VBB TENWI LI EE L R,
c. 7147 AFY—DOHREICEET 2%

747 AF ¥ —DORBICET LRI, KREEEZM
8L, 479 v MEEAOISHES 2 I
BITENPEVIZLDBEFRELTITFLOATE. T
X, WHERIZLEL V7T ¥ FEBOERIAEHE
MPHBILIE, EHIZA VTSV MEBATH R
WA Y75 VEELSBRIAHE S 5 L v ) HEKZ
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HEOVTWE., ZORAIELTE, §TRYY ¥ F—
FALTDBDIZHLTALY F¥AL F(AVE)DHD
BRVESH, BREF—7—dZh2BEFT W
B am®

L2L, BETIE, L2 OBED L OFHHKIGH &
n, #NIEFTOL VTSV VEBOBEEZET IO
oT&7. BIZIE, 479 v MREEITES M
hAEED, REBRZEMSE, WHERFOBE»LZEFN
FCHRDIDBLTWBREEIN 2T LTS5 b
L=y (CN HWERELS V7T MEEDI) 1 :
1.5~2% 1 1T TOFRBIEL VS DOVEY
LTw5,

L2 L, ThORERELBmICHP LEREMS
LTw2 74 7AF % —EHORIEICOWTIZ, KK
BIZIIRELMEEL LTHY EIFsh, 361, Lo
MY & L EBNEROBMIFERIA TS,

% ZCPDHIR T, BRIBH SN TWBETRTH 7
47 AF X =220V, ZOIRHEFOGHEIT) D
DTHA.

a) MEtEHE

EBREWE LTRAZHY, BERBHERTWST
RTDT 4 7 AF v —%BECHEVEFIZEAL
7o, 3TRABRICZRFMERL, 747 AF v —I2F
B, i EmzAILICLY, HERE, NHD
EREFHIL, ZORBKRI 1T 7.

ZOEBRIZ, ThETITbTn7 3 RITERE
FHEIZX B9, invitrolZ L5 A5 DTHY, EBD
AR (HE) Thdolzlzd, Ptk MBOBEWER S
I ZOREPEENICEERDODDICHEE SN2 d 5
72, LI oI L, TOEREFETIE, BHEC
oz BARHIEELFEEED, ABBLUO 71472
Fry—IHEL, IVBEBRICEELT—7 2856
ha kol

BEIIZIE, TOEBRRTH, EHIZRVWT A7 A
Fx —FHREZERTLEIHAZHME LTV,
b) # R

FTRTCDAVTI VPV AFAZBNT, A V75
v VEEADISHERE, nvitro TOEBRERLY
KEZDDICHE TV

FOHTY, V) UF—F L TDLONFOMEEA
FHT, RIZF——FF 4 7ERE) DI DL L
TWwh., ALy FFZ AL 7D0R, 475~ MEE
NORHEF IR D VEEZ R L.

FHEMEROBENTIE, TPSHREZEIBI—F 1 V7
I b 0RAL R, ALy F& 4 FOBRRIE
REDE D) BRBREREEIRD S OB EEZRL
7z,

c) ¥ B

FTRTCHDAL VTV MV AT AIZBWT, invivo

TOA V75 v VERA~DILTIEFR D in vitro THE

BRERELIDKRERDDICR-TWAZ LI, In vive
BT, FHBREIEENY—ThnEnyZ
&, SHICEHBRICH T A2 BERBIRLZLHITKE
CEELTwAZ ERNRBEINS., F/2, YV —
AT, F=—=FF A4 TDHDIZFDEIAIFRN &
WA Z L, BEBMIZIENESBRLIICWHDTHS
ZENTRBEEND.

d. BEFGSrFEOBWVISI /AT =Y

F(CNEFNEZ B

Z OBREIIHT LRI, BB T4 7 AF
Y — DRI T AR OBREZITITVDODH 5.
a) MEEFE

Thbb, “74 72 AF ¥ —OHBRBICETLIHE D
EBRERAKROFERZMERL, BH, WHNIEmME
LR, TNy AV MNRZROMNT, FOTNy F A
VINOEEREARGRLIETITIY Y LTI
FL—3F (C/D) 2ELEE, c. ERABROBREFEI
THRBEREB LA TORIDERZHE, 17
5V MEDHEREDENIZ X 2B ERE L.

b) # R

FTRTCDAL VY TIFT VPV ATFAILBWT, C/IFR
1 1FcomhEhicREIRDO N R o7 C
/N5 1R BE, DY F—F4F, =%
— K& 47 (RIRR) T, Bk 7T v MEBA
DITEFFRZ LI L 2RO, 72, ALy S
A T7OBBHBOLDTY, C/IN1.5: 12825
475 v FEEBANORTIEFORIMHRD L.
C/I2°1.5: 1 OBEH TRICKE LB/ REL2do
72DHTPS, HA, BUHE, 75 X MLBS 2L 7%
R EH 74 v T5 0 METH o 72
c) ¥ &

BEBERNPS, BEEEEBLA V77V MRCE
WwWTit, 1. A 75 MEOBK, 2. £ TFF5
MEEERDOIET, C/10LRIHT 55 Ed)sE
HWTXLIEWRBINT.

2) AT bXEBE(TNY A2, EERBE

%)Y 3R
(1) 7Ny b A2 bOHEEY

RS 7TV MEROTFREBILEEIRDKRE
THERIL, WHIFTHLRLA VT TV MNABKL EF
HIREERR GMEERE) Th 5.

WA, A A OPEMICER L, WEEMEAD
AP RA DN, BGFLRPEYE, 177 — 7 BREH»
WEIRTNEEY,

ZHDEEBRRTIE, ToHFD4L TS5y MNEBEKD—
ERTHHMEL 75— 7 I LTHEAT VB L
TNy M AN, HEE, T RREE LD
BERL, A 79 VABEREMZ LI LN TES
PERE L.

a. MEEHE
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£2 TNV MAYIMERTOT I —7HEOERRNE

B Ag 5,000 A Control
Facultative

Anarobes 96.2% (75) * 72. 4% (55) 86.6% (71)
G(+)cocci 5.1%(4) 3.9%(3) 2.4%(2)
G(+)rods 50.0% (39) 32.9% (25) 37.8%(31)
G(—)cocci 2.6% (2) 1.3% Q) 4.9% (4)
G(—)rods 38.5% (30) 34.2% (26) 41.5%(34)
Anaerobes 3.8%(0) 27.6% (21) 13.4%(11)
G(+)cocci (0) 1.3%(1) (0)
G(+)rods 3.8%(3) 22.4% (17) 6.1%(5)
G(—)cocci 0) 1.3% (1) )
G(-)rods (0) 2.6%12) 7.3%/(6)
3R £ 78 76 82

FEEREIW IR AR E v, BEICHEs THF & VA
Ly F¥A4 740757 bEBA, 37rHRBIZ2RKTF
WEITOT Ny XV VOEELRITH, OB, —i&
BICEEESHA S TCwaMiFy V8, 75 588
PAF VEAF VEAEBLOCT—2A4F T L—T
A YTHEIZTT Ny A Y PRERELZDOZ AW
Ty VY TRRTTDOT 57— 27 OfFEREDOKRE
WA, 728y b A Y MCHEAEZBEFT KT (B
BHEAHH L, FRBEEKRIEDL)TOL YT T Vb
RO ELDORE E T 7.

b) # %

BA TV OEAEB L OBRBEEICEHLTIE, #M4F
VEAF Y VOENRT Y —EETIE, FARDIELR
Lizohfiauf FOREDKRELRD, EZOHA X
BRETFATHo7. BAFVEAF I VOEATET
7 4 WVETIH, $24% D8 I230nmDE X TEEDO Y —
IWRBROLNT, T—2A4F T Vv—F4712%5
BRI, BELICER, BEoEIROLNED
oz, Fh, N TABEEZES T RVE, BHIC
BEAFHEE L NA 7 ABEORE SR SN,

A VEABIUHEBET 7 >~ OBREEICET 5
FRRTI, BEECBVWTEHEA S VEAB X UHEEE
FZOVTRIZBOTHHELIIRERIIRD ST,
ARy Po—VEBEMLUAEEZR L. BEEE
TiX, A F VIEATFZ VIZBWTIEMEEIED S
Nihhot. —7, SREFS TiE, 844 VEA
Fu 2 LR PIEEATEE S N, SBEES, 000ADF
y v TRE LR EZ R0 7.

A F v oOBHREOKRETIE, AT VEATFS
BIUHBEF & v oBRoBBswR I, 4
F U FF VTRIEAAL T VESHETICON, BOBR
Bl13% < R AMEANCH - 72, F 72, 1,000~5, 000 A DR
EF sy CTREOESICHFAILT, HoBHREIZS <
Fb SN,

T2y P AV MRETOT S — 7 OERIREIL, 4

HEA, BRETE7S—70ERIZEZLALEDLN
Lo lzDIIHL, av ha—VTIRTS— 7 DA
PHEETH-72. Tz, HEA, BEEBLTaY T
T— LVO=ZFETHBHEICENRO SNT, B
SUEBEPICBRH SR, 79 2B, BERE b pre-
dominantTh-72(F 2).
c) ¥ &
REBRERID, A X DFF VBT NNY P AV
M DOIEHIE, ZOREFEICL DIIEEIIEIRD
bntz. LaL, R4 75 MEERICHENNS
TNy DAY INOROIGHA, 477 MEBK
DFHO—BNC VB2 Z EARBRI N,
(2) BHMF7EyF*> MORBBBKICHNT I
BTy F A MZELTE, —REF—1N—7F
YFX—~OIHICHEY, ZLOBRT—F—BX
UHEBEBRRERH L. T2, BRGHED L VIIH
FikhEu, B ERE L, Batkadt (5B
EFA)ANDIRHBZERTWSEY, L L, FOXME,
WEB X UBREOAERIOVWTIHE S, EE
DIMBIZBVWTLZORERITBEINTNE?,
HAERTO I T TORBWHETIE, BIBEB L
UCBERIKRICE AHEL LTIROMEIMEE XS T o
Tw3, LPL, THIZEFLHED 5 WIZAEEKITH
THRINGHETH Y, EREOBKISHOSTIIHE
BHEIBRODTEZLWVE ENTWE,
ZZT,PDIICIR 74 2 AF ¥ =L TV F Y-
RHEEL LCHEREHABRENTHWIRET ¥ v F A
YD, ATV FRBEEREI L2KBIZBWT
DELEISHTE BPE»%in vivolZ THBRE L /.
a) MEtERE
EBEWE LTHEALLEY, MF5 ALy o4
TDA VTSIV MEET 2T VICHEVWE AL
#, STBABIZ2RFHEITC2ABRLVEET & v
FAY I EREELBBRYEEENR L LTRES .
B, TFy VU TIREBLELT, T DFE
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2HRELA T MEBK R ERSE, FAERo L
B EmEEE Loy o — VB BMRE L7,
b) # %

HMRREWNIC, 41757 VAR ERSEHMET
FoFAY beEELERECIBWTaY fo—
HLEOHBIZBWCHRmM, MEIR, KAEHEE
WEPIZERD ST,

c) ® =&

AEBMERE, BET I v F AV ML ABBOE
BILXLYRENSOBESIRI o2 E2RBELTY
5.

HRRBNZREE T 7 v F 4V MIFER S 4 TOBEY
DHERFEBRL LTHOYSRAE, 20720, BEOEE
WEIDRLT L, FERARICEY TS -7 O EIE
HIERESINLZEPFHENSE, 202 kix, BE
BN T 7 v F X 0 D %55 LB o B8

FEFIZBNT, 4177 MABREEZ LA,
FIEZBR UBLS 2 ERE 2% 2 LAVRBE S hrz.

(3) LEBBEYES  -HECHESIT TS50 VEE
Ry PTORHENEA

WABBHBEOMERSTH LML) 243/
T v (sGAG), ¥FiCar Fus Fr A, i§
B O WA RIS, BIEMETBENF 2 LICHVL
NVERTEINTEY, IWARS IIME OGS MER
EE (WS REE) 2P L, wmERLE, RERO LS
ZiTV, sGAGRIZWERBICHEISE L, HELD

BEWICEDZDOLRVIEKIBIZET T2 M5 LY.

=%, A Y77 EBEESHETOsGAGIE, ¥
ERBBEOE I~ —h— e F i bR, HEO%R
BRIRO—HE2RBL TVEHEEZSNTVNESY,
PDRF T, ZoffisMElEEz2 v, w4 v 7
TV MERICBIT AL V75 v MAEEBBEREROs
GAGOZALDSREH A >~ 75~ NEROFHHE D
BELTHEHTH DR L.
a) M EFE

P H REWFIMHBRBEORE S > 75~ MRHC Tl
BATT 0 MERTORET, AEVELNBEIC
ML, 4177 MNIEBERBEORNZIT - 72, %
BERHIEOMR A > 75 » MERAEIC TR L7226
(2R, QODBEZEIEWRA » 75~ MERMO%
FIGHAE TR, @ KFMi#k 1:EE HoRE), O
Wy CETH) FeERE, BIUEAR1ER, 3HAME, 2
rEBE L.

a) A Y77 EBRER ORI

A7y VEBET =Y v 5+ TSR LB
THWRBLBED 75— 27 20 kRICKRELR, Lo
—AT7t7— MERKBE (LT v 7 X, BHEE
WE) THER L 7=R— 28— N v 72 % BRI
BEPHEHE S ETGCFZ R L 7.

b) HEE®

WALDMBMEEIH->T, EVT—AT L5 —
MEZ R S12mmiE 3 mmiZH h L—rs— 2 p Y
VTARERL, Y TNEZ L 2UTORA MY v T
A BICHE L7z, Setaifid0. aAMIERE 7 7 =V >, 0.05
MiE b= 7 A& 37 &, 0.25%Triton X100, 0. 02M7FHEE
BREEL0.2%T7 VYT v TN—8GX(FH T4 72
A, WHER)VEW, pH1. 5(ABYYefad) # 72, o7
VEIR LA M) v 7R3 E B ICABY R i H 1C
5 MRE L. HVTA MY v 7 2T E (G il
MOTNVYT VT —% B P40 HREL
Thif T, R|ERTERLL, BELLZANY YT
A, BEZERTIFAVIARY PAF v v 75
¥V b A—%CS9300 (B BERT, BAR) 2 W CER
B, TV NI T LD — AR (Yt e b Yt
HEOBEME) #5HHIL, 2> Fu4 F > 4 o &
MRk oW TTurF 7y (PORELTHEY
L7.

b) # %

A Y75 PIRFEMBED SERBEDEE T TD
BTIX, ZRFMHIIsGAGRIZRRWIL, FDk
BRRA LT LIS - 7. HHBBYESERIT1
HHE X DsGAGE D AWM MIEMICIH - 72 (K 3).
c) B

INE CRAEBERO—HBTH S, ZXKFHE
B DOs—GAGOEEY B X CEHRIER, L VP UirR %
MRS 2 &, ERGEBRBEL RR T RELEZS
nr-.

L L, #EE%OER THRALIEE (G o
BEAE L, sGAGREDEMZRDIEFTIRA ¥ 75
CMABROBEEERNMLTWAHDEEZ SN,

Gk, EREZHRP LRIBIZLIT) LT, WhA
YISV MERIIBITAAL LTS v ERERSERE S
Ds—GAGDZALD, FHRAEDIEL LTHHATH S
ZEATRBEE N,

3) GBREEICEIY A%
(1) GBREAOHEMOFTE

BUE, SRS 75 v MERORMFHREED 2D,
RBLEHAICT A 2 2AF ¥y —%BATAHZ EIEARTRK

K3 AT TV P KFM2 S UEDs-GAGOR HE

CRTAMRLEE | CRFME2EE | BAAM1EH | MAAW 12HE | RABH 22 A
27.982 28.433 11.21 101.121
5.795 23.773 6. 551 89. 65

13.835 0.591 28.562 126.477

(ng/site)




Lo TW5E, ZD70IZ,Gore-Tex A ¥ 7L~ (GBR
BOZIBH L BERB L OBOREBBIESTHhIAT
Wb, L2L, HEAOEE, BCRAL LB L CHA
PHE 2 OGBREDS, BHT A L%, FhCE
W5, WEBEIHEMLTLE S BEMICHEY.

—%, A4+ 03, ZoHEENER IR TEY,
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Abstract This review describes the results both basic and clinical studies on dental plaque and its associ-
ated diseases, such as supra-and sub-gingival plaque formation, initiation of dental caries, periodontal diseases
and apical periodontitis, and a series of basic examinations of implant therapy which were carried out in a
Joint study with several post-graduated doctors.

Morphological analysis of dental plaque formation, the starting point of a chain of major infections in the
oral cavity, was performed with deposits on a synthesized carbonate apatite thin layer applied both on human
tooth surfaces (supragingival plaque), and in human periodontal pockets (subgingival plaque). The morphologi-
cal studies clarified that the sequential phase of supragingival plaque formation over a 3week period can be
subdivided into 6 phases ; pellicle formation phase, microbial adherence phase, initial colonization phase, pre-
organization phase, microflora alteration phase and post-organization phase. Subgingival plaque formation
could be subdivided into 5 phases ; pellicle formation phase, microbial adherence phase, initial colonization
phase, pre-microbial organization phase and past-microbial organization phase. From the results, it was clear
that the sequential phase of dental plaque formation is different between supragingival and subgingival
plaque. Immuno-electron microscopy using colloidal gold conjugated antibodies to the human parotid salivary
proteins or to human plasma proteins revealed that the main components of supragingival pellicle and subgin-
gival pellicle are salivary proteins and plasma proteins which derived from gingival exudates. SEM and TEM
showed that the predominant microbiota which adhere to such pellicle in the supragingival plaque formation
were Gram-positive coccoid types and Gram-positive bacillary types, while examination of the microbiota in
subgingival pellicle revealed only one genus showing Gram-positive bacillary type. After the adherence to the
pellicle, they proliferated on the pellicle as the initial colonizers. These initial colonizers, however, exhibited a
difference in a velocity of proliferation. It was observed that the coccoid types proliferated faster than the
bacillary types. Thus, the predominant microbiota among the Initial colonizers until the microflora alteration
phase of supragingival plaque formation were the coccoid types. However, genera of initial colonizers after
both the microflora alteration phase of supragingival plaque formation and in all sequential phases of subgingi-
val plaque formation were Gram-positive bacillary types and furthermore, minute investigation of these bacil-
lary cells demonstrated them to be the same genus of microbiota both in supragingival and in subgingival
plaque. The formation of stable structure by combination of certain genera of microbiota was a common phe-
nomenon between supragingival and subgingival plaque. The genera of the stable structure composing cells
were the coccoid initial and filamentous secondary colonizers in the pre-organization phase of supragingival
plaque formation. In the formation of subgingival plaque, such initial and secondary colonizers proliferated on
the CAP surface, and other genera of microbiota multiprecated on the superficial layer of the stable struc-
tures. In subgingival plaque, therefore, the plaque on the CAP formed by initial and secondary colonizers was
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considered to correspond to the so-called tooth-associated plaque, and the plaque on the superficial layer was
thought to be epithelium-associated plaque. The microbiota in epithelium-associated plaque consisted of Gram-
negative cocci, coccobacilli and spirochetes, and showed a tendency to repeatedly increase and decrease in
number. Quantitative and qualitative changes of microbiota in epithelium-associated plague were considered
to be closely related with initiation and progression of periodontal diseases.

In spite of a number of studies concerning periodontal disease, the relationship between the development
of subgingival plaque formation and initiation of periodontitis has not yet been clarified. A study to elucidate
this most basic question of periodontal disease was performed using CAP which was applied into human peri-
odontal pockets in the same manner as in the procedure to study subgingival plaque formation. Inflammation
with swelling and redness of gingiva was seen in about half of 30 volunteers on and after 7 d exposure to the
pocket, which corresponded to the sequential phase of the past-organization phase on subgingival plaque for-
mation. The deposits which caused such inflammation showed a remarkable proliferation of microbiota in
epithelium-associated plaque. However, in some cases infiltration of phagocytes to the epithelium-associated
plaque was observed.

The results obtained from the experimental gingivitis models using CAP indicated that the proliferation
of some microbiota in epithelium-associated plague, which is formed in the establishment phase of subgingival
plaque formation, directly destroys the gingival tissue, and the components of phagocytes such as lysosomal
enzymes and super-oxide which infiltrated to the periodontal pocket and showed phagocytosis on the micro-
biota in the epithelium-associated plaque indirectly injury the gingival tissue.

The analysis of the initial phase of dental caries (the initial stage of decalcification of apatite constituting
the tooth) is now in progress using Ca*-labeled carbonate apatite thin layer applied to the surface of natural
dog teeth. One consequence of dental caries, apical periodontitis, has also become a theme of research. The
main analysis of this lesion was focused on clarifying the features of microbial invasion (Actinomyces and
mixed microbiota) to the lesions of human acute and chronic apical periodontitis by means of immunohisto-
chemistry and immunoblot analysis (Western blot). Specific antigen to Actinomyces was prepared from one
band (45 kDa) which was found in only Actinomyces viscosus ATCC15987 by immunoblot analysis. Antibodies
to mixed microbiota were prepared from rabbit antibodies immunized with a mixture of oral microbiota
which cultured aerobically and anaerobically in human dental plaque. Immunohistochemical localization of
mixed microbiota and Actinomyces was demonstrated in 2 of 40 acute cases and in 7 of 30 chronic cases, re-
spectively, while the localization was obscure in the exudates from both acute and chronic lesions. On the
other hand, immunoblot analysis detected Actinomyces components in 5 acute cases and 7 cases of exudates
from acute and chronic lesions, respectively. Mixed microbiota were detected in 3 acute cases and 2 chronic
cases. Rat mouth mucosa inoculated with Actinomyces cell suspension exhibited a peculiar tissue response
with infiltration of macrophages and transformation to foam cells compared to the tissue response in rats in-
oculated with mixed microbiota. These findings from Actinomyces inoculation suggested that some cases of
human chronic apical lesions with many macrophases and foam cells are caused by Actinomyces invasion.

Enterococci, especially Entercoccus fecaells, a parasite in the intestinal canal, were also detected in some
cases of the infected root canals with and without clinical symptoms accompanied by acute apical periodonti-
tis. The microbiota in the canals correlated with intractable symptoms such as lasting spontaneous pain and
exudations from the canals. Furthermore, the microbiota exhibited a resistance against many kinds of antibi-
otics. The results obtained from this study indicated that the concept of the endodontic therapy of apical peri-
odontitis must be reconsidered, especially throughout the field of microbiology.

It is well known that plaque-associated diseases as mentioned above cause loss of teeth. The most ideal
treatment for restoration of such missing teeth and recovery of the function is to induce the reproducing of
natural dentition. Recently, conventional treatment such as bridge and denture work is considering to be in-
sufficient treatment, and dental implant treatment has become the leading strategy for restoration of missing
teeth and recovery of function. However, further investigation to establish the predictability of dental implant
treatment is necessary, because there remain some uncertain points. In this project, we examined as following
four subjects ; Dfixtures, @implant abutments, 3 GBR membranes and @WPRP.,

The study on fixtures was mainly performed concerning the surface characteristics of fixtures. And the
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bone tissue remodeling around the implants was clarified to be different between pure titanium and titanium
alloy implants.

Studies on the implant abutments such as antibacterial effects of abutments, histological changes around
magnetic abutments and analysis of gingival crevicular fluid surrounding abutments were examined.

In the results, silver coating on implant abutments was found to exhibit stable antibiotic effect. Hypere-
mia, capillary expansion and infiltration of inflammatory cells were observed in the tissue around the mag-
netic abutments. Gingival crevicular fluid, including S-GAG, was also detected, corresponding to an index for
bone absorption around implants. Studies on GBR membrane, especially the antibacterial effects of GBR mem-
brane, were examined. Silver coating on GBR membrane was effective as an antibacterial agent and pre-
vented bacterial plaque formation in addition to the primary function of GBR. PRP was demonstrated to pro-
mote the formation of woven bone in a dog’s jaw bone. This result strongly suggested that the adaptation of
PRP to the operation of fixtures to the jaw bone Is useful



