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JERIZ 2 T REMED R D EVv. 2O X)) MR R R AR FERBEOM 4 12onWTiE» %) #H S
PIZENTWED, INLHDRTT—7RICBWTED L) Rt L2 RTOPE LTy
B\, FZTHNE, RKAERTF 2 VEITHED THPLL 728K & B 4 carbonate apatite (CAP) #JE
b MRHEBICHEAEL, EEHS A2 L2200 MICh22HAKLE YT — 27 mOME OBMIZ DOV T
TERESERIITRER L7z,

ZO8ER, CAPH LIZER SNz 7 I =213, R 20EERARKEDO P RREBH O
TS5 — 7 OREERENIIEDLYDORWI E, T2, SHUBOWLY® L HWTF—7 T, HTD
BALIEH 5L OORFIIHEIIIEET, 2LV OEFREBEZRTIEPHLL I Ro72. 2O
FTE)bIEFREERT DX, X7 VAERETH 577 LBMEARR (nitial colonizer) & £
DOFRBIZWIET B 7 T A RBHERIRE (secondary colonizer) TH Y, Fh o 2WEIZIIEALDTS
— BT EFEN LR 2BBEE L LT SHICINLORBIZY 7 ABRERECHEI S
lavuz=—%EKL, 7IAREREIIHEZ TS LHRE ET 2EmERL7:.

PlbEn X9z, #EfECHEEROBEICEHRECE SNLHO T T — 713, FEDinitial colo-
nizer & secondary colonizerD T3 A framework % Hlv & LM X YV K5 2 L 2SS M

ahie.

X—J—K . FUoVT5—7, 75— 7HH,

2

75— 2120, BEAE R B E & DR FEM R 013 2
CHEEEOMBAELLTWEY, 77— 7 f1CHE
WCHERE L CRMICEM 2 B0 2RI Eh ZE
BdHbH. Pz, BEFEEHEZ T T — 2 BEEHGX
D 3 BRI, SEREEMEL 6 HAis U iR
WS A EHISNT WA, L L, BlAE &
W JE 25 (BA4R) DFAE X Z NSRBI OF L\ i
AR 3L FLL LAV E I THSE. TORI
B LT, Ritz®*Rosan and Lamont® X7 7 — 7 K
38%% % early plaque & mature plaquell43iJ, early pla-
queldTER THY BN 5 72 0TRSO gt
13 <, ¥ L Amature plaquell BW T O fEkRM S
HEF2LLTWA., $72, EBMICvon der Fehr”id,
S I OEEREILE50% Yy 270 —RI2Xk 5 9 H
B R A RADL Z L2 T, 2~ 3 EMH THifk

EAEMR, RIEEH, KEEAET /NS4 b

o

DRAE%, F72Theilade et al P 3EEHE O OERERE
1k, BABRICEAROBIEL RO TWA5.

CDXHZ, OFED 2 KEBTH 5 EEAVE & piE %
DRIEZIRA L 2H VT T — 7 SEL b TS
CEBPELNIIENRTVEHDOD, FOERESL IUE
BRSOV TOFMAERRIIRZRD SN TR
VW, FITHNE, IhSKRBOBERBIC—HT 5L
FNOBRE LTS — 712 BT BB ORI E
LA ERFHICHLMCTAZEEZHBMELT, B b
B EEIC 8 HA 5200 M7 » THEFE L 7zcar-
bonate apatite (CAP) & F E, DEFERZEIEL &
FAZOFRREE L, BIUOOBENLRBERETOS I —
7% IS TENRZFNRZEBHENS L OREEHEY
WZEIEE L7,

MHEFTE

KB LES ORI E125m I R ERH & H 4 (P10
H28H) IERICBVWTHREL .
(CER144E 3 H200 =H)

1. CAPELDTS— V8%
KR 77— 27 ORBBEE S  OMFE HWT
MR T B I3 ORRSED Y, TaoakiRE
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2, RABTF XA VEICRDEVWHKE AT 5CAP
R WEICEE T 5 HEE AR

1) CAPH L7 5 — 7 ORI

Doi et al?DFEICHE L THEL/2CAPHE (C/P
= 1)ZEZE5mOMEEE L, ThE2EBEZE) Y 7
FEE, FEKHDEMETS 50, 2000kgTHEL,
750°C T 2 BB L CRRIKBREE /S— X » F4%3.0
DOMHEBIROCAPZER L. 2zl 0~1.2mDE
B L CTHIEBR FE L umD A TEY FR T
V= (W b=, KR ICTHEMEL, BEEZ%0.70
~0.72mm& L, E5ICHEANOESERIIRAE T % 8

F5720124.0x 3. 0mDEAFEIC RS L HICER L.

I & BERE20% (R #20~30i%) O LA —KH
BEOBEM DB L O OFEMEETfLICEEREEELE
AV YV (Trans bond, 3M, ER) TEELE,
BOARDT T vy v 7EL%E 8 H~20HMEIZH/2oT
RHEL, £#BICEAB L OCOHEMOMENCAPZ 5k
FTHIEILL-TTI—27 #HRL 7.
2) EHBSAOER
CAPH LD 79 — 7 i3:& 58 & 7 M E (TEM,
JEM-1200EX, HAEF, Hi) b X OERREF M
# (SEM, S—4500, H3Z, BR) THE L 2. &8, SEM
BEIIRE 21T TR L, EBTmE D 5 OBE (FmHSEM)
Mz 7.
(1) TEMBIZRHAROIER
8HA2H20HM D& HIZHRI L 72CAP#%, Karno-
vskylE i (4 % paraformaldehyde, 0.1% glutaral-
dehyde# &%0.2M cacodylate buffer, pH7.2)® T&
i T I T24B8R, & HIZIHERIEA 2 37 AR (1 %
osmium tetroxide# & ¥r0.2M cacodylate buffer, pH
7.2) TRERFICTARMEZE L%, EATEF V%
FITHAKL, #BE (EPON 812V ¥, TAAB, Lon-
don, UK) iIZ@# L7z, Zh%10%EDTA (ethylenedia-
mine tetraacetic acid, pH7.2) CCAPZ KL, ¥4
7€ FF+ 4 7 (DIATOME, H¥EM, ®E3) % Hw
TEEH0mOBEYYR & L, 1% (W/V)uranyl
acetate& 1% (W/V)lead citrate C BB TFHML % M
LTHERRE L .
(2) SEMBIZH A OMER
ML 2-CAP% [ E#%, TEMARARMER L [[4H
THK L, acetone& isoamyl acetateDRAW, 7% &
(Zisoamyl acetate T604 B # U CHAL B LR FEIZ
XA RS, BT FFEER T &
&HL7ZCAPEZFENTHWIL, Bz A4+ a—5 4
YT LTHERRE L.
3) RIEBHEBIRARO/ER
(1) PiiprEm
CAPH LR I N TS5 — 7 B OIc~Y »
AT BRI % RIEMBALZRICFE T 5 729, mutans

RM77 -7 08HB 13

streptococci® S, mutans(OMZ 175) % & UNiZmitis group
D S, sanguis (ATCC 10556) & S. mitis (ATCC 9811)
%, ¥ 72 Actinomyces viscosus (ATCC 19246), A. na-
eslundii (ATCC 2104) % % 1 10.5% (W/V) Yeast
Extract® &% 3 % (W/V) Tryptic Soy Broth (Becton
Dickinson, Sparks, US)IZT37C OB T T 3 HMK
L2, EEBELL CHEEERL, SHMROLERE
B T100mg % ABEAEAK S mlCBERL, ZHICHERD
Freud’s incomplete adjuvant(DIFCO, CA, US) %l
2 T10mg/mliZ 72 % & 3 23L&k L, streptococci&
Actinomyces B TFNFNEA L THEK4HE, hE
2.5kg® 7 Y F R ARBRM 128 1 B O F 4 Bl
L, B#lk& 0 RBRRMLE T, BEBEORZREL%
] R BSR4, western blotiZ THUED RUGH: % 37
~X(Fig. 1), ZhZFhooyFh oKl L TIiE 5
BAITv, 7054 VAT 74 =F4—20av TS5
T4—=(T745Vv7a74 A MAPS-I*v b,
BIO-Rad, CA, US) TIgGHI 7D A % FFEL L 72.

7 . :
Fig. 1. Western blotting for bacteria
M : molecular weight marker, A : Actino-
myces strains, B : streptococci (S. mutans
OMZ 175, S. sanguis ATCC 10556 and S
mitis ATCC 9811)

(2) SEEERY

BHEYF % 5% (W/V)sodium metaperiodate T 7
SGHETYF 7L, 5%EFEYFMFTIRE T
F T L7, — RO L LC2008H ML 22 & HiMm
PR Z 2R T 4R, & 5I1215mD k. F 4% Dprotein
A/G-gold (British Bio Cell, Cardiff, UK) % ) ~ E&iB
WTS0EAMLCRRT1IBMIS S, “EETY
BETo 7.
2. RRAEELEOHNT S -7 DHE

ULEDOCAPH ETEBRIN T 5 — 73, KRR
HEDTS— 7 EARERCRA—DErEHETLL
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PHME LTUTO 2 2MmBL7.

1) FHEOFERRN T T — 7 DI

20 D H30F OREFEL L CHMENZOEHEE
W28 H2 5200 bz CHEEREILZKEL, &
HEIC FHE—RHAEN O AT =V ZFAHR— 5 —
W&o TTI—27 LT

2) BRARED T I — 27 ORI

B

1. CAPALOT S5-I DMR

EHEOCAPH LOSH2H20HMICE S 75 —
7 DENRE R EBERIC AL L, 7T — 7 ORERIZEN
T% L, HM(OFM) TR E ) EEH»HL 2T
Holz. ZLTINSZHHSEMTEE TS L 28D
AR E ST TLIEDTE, ZOEIREI~RY 2
VIHEIZERE, £OLEBICRE, SH5IEBYREEE
BEE»OHS 3BHER LD, BIAE~RY) 7V
FICRBEAE LS EDF FRMISMA - THY
WL, REBIAFBREIET, WFf TEIREET
corn cobZROLEED I H o/, B, BWIZIEED
R LD LEEDVEBRRICE L, £IREIbTHIT,
L2b—BEICHREEREET2EmEZ R L
(Fig. 2). Tha&HRMAGNICHEMICAZ LU TFO X
I THol.

1) CAPEXASHB LU AHEOFTHR

(1) %&Em

HHRZEMERESL L R liRERZZE TS5
— 7 OHEREDE L EEERARE304 0 LHE K
Fs IR S - 75 — 7 2 BB A 7
=V IFAHNR—F =12 E o THRILL 7.

DEo7T— 7 25, ZhEh 2 %EREWBIC
WL CHEBAL S & Th 6 B, TEMBIE AR %24
E A

S

7= 7RI OEIEFRE28 umTH Y, SEMTIT,
77— R TRRLMRFOBFMIE L, 20EK
TR BRI R R R BRI OM/N 2 0 = — B & 0
7z (Fig. 3-A, B).

HHSEM T, XY 7 WD EDOERFE LT
fzoh, TOEMBEIMTEL, EEEICH LW
BT L) IO L TEFORBOBIRG & 2 B
EEERTAENRZRLE. Z2LC, ZORBRICE
B LoV F AWMER U= —F % R 7 (Fig
3-C).

[[E% TEMTEET 5L, )Y 2 VIZCAPLET S
0. 1 umBEOE SO R ETHEE OB MR R
DEEEXEL, TIRZAROWMELZ R ITETEED
BWEIEHE & ETHEEME  EBWIRA WAL F
3579 LEMREPME L Tz (Fig. 3-D). 2hz
HHSEMERBET A L RFOWHETH L Z EHS
P THot. ZOMNEMBEIERE IS > CTEREMEIC

Fig. 2. Plague formation on carbonate apatite surface by vertical SEM (v-SEM)
A :Type I,B: Type I, Bar:5um, cap : carbonate apatite
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Fig. 3. 8 and 9 days plaque on CAP (buccal aspect)
A : Filamentous bacteria on the plaque surface (SEM), B : Mi-
crocolony consisted of rod shape bacteria and cocci (SEM), C :
Type 1 plaque formation (v-SEM), D : Plaque bacteria in a
perpendicular to CAP surface (TEM), Bar : 5um, cap : carbo-
nate apatite

WL, €O 4T, fvhau=—0EE %2R 7.
ZOELMEIZT 7 2N KRBT 5 3 B0
XYY, 2o I3HERBICETEEOEVEER
BN ABHEMICOA LME, KETAEEZEL
BRENICEFEBENILE AL ZVWERBOZME A
TAHME, BLONITETFEEOHD THVWERE
AETHHERO SEEILFETH-72. IR UAND
75 AR X ORREMEIZ o0 = — 2R3
MW R L7,

(2) O/

CAPH L®D 7 5 — 7 BEIZSEMTCAPH %38 5
XD —RRICHAE L (Fig. 4-A), ZOEEHME X8 %
REZERREED 2 EHTHIERH T, BREZEVORE
KM BB VIETT— 2 G L ##k L T\ (Fig 4-B,

C).

HNHSEM T3, TEEIRAYSEY 2 ~10umTH b, ME
FHB W LERE T, BACAON XD hEEMN
MEfTH3, N 7 VEEE D HEEERE R L (Fig
4-D, E).

TEMTi%, CAPH EICIZIZHELE S#0.1mD
RYZNVOEREROD DD, XY 7 VAFEME %
MO ETHMBEIBEEIC LR B EHRTE LD
- 72 (Fig. 4-F).

2) CAPEAEI0HBEDOIR
(1) M

75— 7 BRI THI2umTH Y, SEMTIE,
BHRXIHBZKICALN/ L) 2 RARERO I D =—
DEHME ZhZho a0 = —OMBEBOBI % BHEIC
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Fig. 4. 8 and 9 days after plaque on CAP (palatal aspect)

4

A : Plaque bacteria crept along CAP surface (SEM), B and C : Bacterial processes (SEM), D
and E : Plaque bacteria crept along pellicle (v-SEM), F : Pellicle on CAP surface (TEM), Bar

: 2 um, cap : carbonate apatite

D, WHIIES ST T ABEMEREO B E D
A, Chidauno—%FER LR TUE AR
BRE3 % MR % R L7 (Fig. 5-A, B).

HHSEM T4, initial cocolizer & secondary colo-
nizer DRURE © 2 BRSO K, B X OETIZT 5
ABUHE L EOREL U —DORESED LR
(Fig. 5-C), —iFCHEE ERMladr T I — 7 Kg %
3 &9 1M LTz (Fig. 5-D).

TEM T, 77— 2 OFEHICBNT, BoWifE
HEThHHBREOENRLHIEL ROz, ZOHITIEAN
Y2 VBT S RBOIFIEFEBIIb- T, FIRE
AR L CERKREET S L0, & BBEEN
R’ bDHAD (Fig. 5-E). T2, THIHE- THEE
TIESHBIUIHBTRAD &) fuliEo I =

—HHBEL, EHEOMEEZ R MBS 7 — 7 RKE
BOMBEDATH - 7.

(2) OFM

75— 7 BB OMEILEE 5 umll T T, FHOE
MSEMTiZ, RV IREPBETH o728, T ZITEK
RO L HZ2 X 9 1% - 72 (Fig. 6-A, B). HE
SEMT b R ESOME 1L, HEHD HEIEOIFE & K
%27 (Fig. 6-C).

3) CAPEAIIHB L U12HZOF R

(1) M

75— 7 BRI OMEIZ1I1H TH922.5 ym, 12HT
12,5 umTH Y, SEM T, BEREIEEL, £
OFMEIFNE & ERBEVRA L7 L, $URE L3R
B2 X Acorn cob®EEL % b #8872 (Fig. 7-A, B).



Fig. 5. 10 days after plaque on CAP (buccal aspect)
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A : Colony formation (SEM), B : Sparse bacterial proliferation on CAP surface
(SEM), C : Bilayered structure of Plaque bacteria (v-SEM), D : Flaked epithelial
cells (v-SEM), E : Alteration of bacterial organization on CAP surface, Bar : 5 um,

cap : carbonate apatite

HIMSEM T, HRHEBIRE D 2 @& T T — 2
DREFEED TV, THETEMTEBET S &,
77— WETIOHBZICENY - 22 L2BREH IR
VI MERIZOTRIRFEL, Thifb o TRERIC
377 LEHRE B XL OHRERABEL, Fo—id
D% HAERRGE % R L7z (Fig. 7-C).

SHIZI2ETIX, EMRBOKEIBUZAROE
REZTHREIRD-TEBY, ZONEMREIZS T —
7RI o TEEUNEERLEDOD, 204
HEREIBESTHorz. 2L T, FOEBIIHERO
a0 = — DR HIRE O B45H % 320 72 (Fig. 7-D).
(2) OFEmE

11H TWXCAPH FI2 75 — 7 B Eh & R %
B (Fig. 8-A), EREDIE X FH4.5 umT, SEM

T, BRHOBMNLHEMEERBFOREBI M) v
7 A% B (Fig. 8-B).

12HTIRIZZEMIC TS — 7 BERE RO, 75
— 7 BRIZ#90. 5 um TIHE TH - 72. HHSEMTIZ,
INOEHRNY ZINVEICED &) LWERETH - 72
(Fig. 8-C). & B, TONR) 7 MFEME & 22 - 7188
2 E GICERERERE OB 2 20 72 (Fig. 8-D).

4) CAPEAIBHBIUMMHBOR

(1) %

77— B OWEIZ13H TEH17.5 um, 14HT
F¥2.75 umT, SEM TR ERBOEBREDL X ESE
DWHAHE L Y, #HIZI2ZHETED7- LS Zcorn
cobPHEL, KA D TL bF2Th o 72 (Fig. 9-A).

HIESEMTIZ, 2 BHBENTS —r0Th% 5o
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Fig. 6. 10 days after plaque on CAP (palatal aspect)

A : Rod shaped bacteria (SEM), B : Rod shaped bacteria and cocci (SEM), C : Bi-and triple-layer of
plaque bacteria (v-SEM), Bar : 5 um, cap : carbonate apatite

Fig. 7. 11 and 12 days after plague on CAP (
A : Rod shaped bacteria and cocci (SEM), B : Corn cob appearance (SEM), C : Perpendicular
proliferation of plaque bacteria (TEM), D : Adherence of rod shaped bacteria to pellicle
(TEM), Bar : 5 um, cap : carbonate apatite

TWizds, THETEMIZ & - THBIET 5 &, fFEME
THHEREDPE LWL, OERBICHIKE OWIE
B, XL FOERBOY T LAEHER, KEErFELT
LREEHOMAIG X )R LWL 3EHEEEZRO
(Fig. 9-B).

(2) &M

T — IS ISR Y, ZORIII3AT
12 um, 14H TFEE21 umlE L, SEMT, &%
B e ST ET HERE OFE L\ IR X Ccorn cob
DB % R 7z (Fig. 10-A, B).

TEMT & FERE 72 B AEASE & 4 C, 425 Ml B I3 ERAL
o TIIBHDANCERE 2 807, BREZTDIE
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; 2 . L T
Fig. 8. 11 and 12 days after plaque on CAP (palatal aspect)

A : 11 days plaque formation (*) (SEM), B : High power view of A (SEM), C : 12 days
plaque formation (v-SEM), D : Adherent bacteria to pellicle (v-SEM), Bar : 5um (A, B, C) ;
0.5 um (D), cap : carbonate apatite

Fig. 9. 13 and 14 days after plaque on CAP (buccal
aspect)
A : Short and long rod-shaped bacteria (SEM),
B : Bilayered plaque (TEM), Bar : 5 um

Fig. 10. 13 and 14 days after plaque on CAP (palatal
aspect)
A : co-aggregation between rod shaped bac-
teria and cocci (SEM), B : Corn cob forma-
tion (SEM), C : Corn cob in plaque surface
(TEM), Bar : 10 um, cap : carbonate apatite
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Fig. 11. 15 and 16 days after plague on CAP (buccal aspect)
A : Filamentous bacteria and cocci (SEM), B : Rod shaped bacteria (v-SEM), C : Plaque bac-
teria adhered directly to CAP, D : Adherence of cocci (TEM), E : High power view of D
(TEM), Bar : 10 um (A, B, C) ; 1 um (D, E), cap : carbonate apatite

TR LY 2 LCEBICEGEL, REIZEE
ML, EBICHED Y S LBME X UEETRE, 58
ABOIT=Z—5bWEFORAELYRD, B4 Tcorn
cobD TR & b 7z (Fig. 10-C).
5) CAPEEISAB X U16HZDORR

(1) M

75— 7 BKIRIZI5H THEEH18.5 um, 16H TIX
F3#15 umT, SEMTIE, M4HBITO EHwv THIR
B OZ L Wi % 30 (Fig. 11-A), 2SN oBIRE
OBBRICHEEZ RO, —F, HESEM T, BB
TR FIA~D W % 32D 72AY, corn cobldiHEBL
(Fig. 11-B), 72, MhERicB v CEZE L 7-MRSETE
B & Twiz (Fig 11-0).

HESEMTIZ, 30 2 BHHEENHE TH - 72705,
TEM T, [EMBEOBREICIAZ T, £D—8IZH L
1275 ABERE AR, ThOMEBEIRERBIZED
S CREPRICHAE L, BRI RN OH A RE SR 2 S R

MEHLTEWZORDY, 2777 EHIIKD
- Tw/z (Fig. 11-D, E).

(2) OZEM

75— 7 BEIBIE 15 H THEHF0.5 um, 16H T
81 umTH Y, SEMT, ELWHEME OB %
TRTERA & 3 72 (Fig. 12-A). Z OEOEHSEMB
L OTEMIE, XY Z VDA THLEMR, bT»Iif
HOKFPEDH % % RT3 EE S vz (Fig. 12-B,
C).

6) CAPE#A17THB L 18HEDATR

(1) &M

75— 7 KRR IZ17H T2, 75 um, 18H T
3 2 umTH Y, SEMT, #IREOMIE L, DR
FOSHOBKR OBE L, SLICELRTRAER
corn cobZ @7z (Fig. 13-A).
#IHSEM T2 8 TR OB EVFEMN % L, [FEMET
H L BREOBENOTE M L KEHDcorn cobl
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2 - 1. _cop

Fig 13 17 and 18 days after plaque on CAP (buccal
aspect)
A Corn cob formation with filamentous
bacteria (SEM), B Typell plaque and corn
cob (v-SEM), C High power view of B (v-
SEM), Bar 15um, cap carbonate apatite

Fig 12 15 and 16 days after plaque on CAP (palatal
aspect)
A Diminished number of adherent bacteria
(SEM), B A small number of bacteria ad-
hered to the CAP (v-SEM), C  Adherent
bacteria to pellicle (TEM), Bar . 2.5 um, cap
carbonate apatite

Fig 14 17 and 18 days after plaque on CAP (palatal
aspect)
A Adherence and proliferation of rod
shaped bacteria (TEM), B Colony formation
of rod shaped bacteria (SEM), C Coaggre-
gation between filamentous and rod shaped
bacteria (SEM), Bar 3um, cap carbonate
apatite
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gk £ n =
Fig 15 19 and 20 days after plaque on CAP (buccal
aspect)
A Adherence and growth of bacilli (SEM),
B Destructive changes in the adherent
bacteria (v-SEM), C  Adherence and prol-
feration of bacilli on plaque surface (TEM),

Bar 3 um, cap carbonate apatite

% o7z (Fig 13-B C).

(2) OZEM

75—y BRI L KRB EOHNR, 77—
WIEI317H TFEH#0.5um, 18H TIiZF¥#8.5 um
THh-oTz.

TEMB X OFSEMT i, RO E - B Z 2O
(Fig 14-A, B), SHICBREO~RY 7 IVIEISE )
e, FORBORERLERROMBE L B0 (Fig
14-C).

7) CAPEXI9EB L U20HHEDATA
(1) %M

75— 7 K IRIZ19H THEIHHK20 um, 20H TIXF
#4910 um T o 72. SEMIZ & - T, corn cobDiHB &
SIRRE OB 7 e Bl & SR 7z (Fig 15-A).

HHESEMB & O'TEMTIZ, £ < OB O ERE &
ChEZHEOE L VLI E FEECERO 72 (Fig. 15-B,
C). WREERCIE, fHEMEIZ15H B X U16H % & Rk
DHBENEL 5 LR, SHEEOMESESLT
TH4ORKO IR Z—%EKL, SHBIUIHE
THRLNLKBTCAEREZEL, BB OEEES

Fig 16 19 and 20 days after plague on CAP (palatal
aspect)
A Sparsely proliferation of bacteria on
CAP (SEM), B Plaque surface consisted
with heterogeneous bacteria (SEM), C Corn
cob formation on plaque surface (SEM), Bar
5 um

*AETAHMAE o= —ROKFSCHEE RO BB %
7.

(2) O

75— 7 EIRIZ19H THE#0.5 um, 20H TIEF
91,25 umT, 2RI T T — 7 BRI & B
BHTHo7.

75— 7 BRIBOSEMTIE, BRE & ERE RN
DORAEL, £ Dcorn cobDILRL % B 72 (Fig. 16-A,
B, O).

2. CAPELEDANY 7T EHRDREERIFAR

CAPT FIZTR & Nz 72 v ~OAF B ME 3 8
A% 520H B TEBRREAET, —#ICHKRTH
LI ENBERINY, ThofMiEr, kAKETSS
— 7 OFEMBEE A LB EHEE LTERL
72 W FlgGHifk 2 AWV CRIEBHMNISERLTAS
L, BEOEE A LIRHActinomyces HifRIZ (Fig 17-
A), F72ERE L 3 M ¥istreptococedi kI k2 R
L7:(Fig 17-B). %8, ThooREEEZRT&3
oA FRFIEEL LTREBCREEEZRL.
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Fig. 17 Immuno-electron microscopy of plaque on CAP for Actinomyces stramns (A) and
streptococci (B), Immuno-gold method (TEM), Bar 0.4 um, cap carbonate apatite

ZR LT/ (Fig. 18-A, B). 15HB X U20H KT,
75 AEHARARICMA CRIRESEML, RETIEE
% { Dcorn cob% 7.

4. RRAEERLOETVWTS -V DR

(1) A%

3. RREELORBNT 5 -7 OmR
FIEER £ RURRICAT o 72, DRIERE LA K
L7z b 75 —22#TEMTH % &, 8 HE L U10H
HT, 75— 8RB 7 V) TRY 7 2k
REVERE HD, TNIEBEEP S 7 L BHERE

Fig 19 Plaque formation for a prolonged period on
natural tooth surface (Group A)
(TEM), Bar 4 um A Destructive change including deforma-
tion and vacuolization of bacteria (TEM), B

Corn cob formation (TEM), Bar 2 ym

Fig 18 Plaque formation on natural tooth surface
A and B Multiple heterogeneous bacteria
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Fig 20 Plaque formation for a prolonged period on
natural tooth surface (Group B)

A Saburra and adherent bacteria (TEM),

B Corn cob formation (TEM) Bar 4 um

ATy YU T EToTWALDD, EDORHEN
75— 7 ERENICHRELET, BREOHHEICE SR
LObHE#ARL L, TEMBIZE CTIIRERICBNT
FEREOBE RS LAGHRRE, ZRIREEEZETS
75 AHHRE, BLOEREERNOBELRY 7 L6
HERESTEAE L LTROONZ, E T T4
HEREIMEM L D, 7T — 27 FEH O REICHN-
TRRICEF L, REZZORBEL THEL, €0
—HIBRED L VIIEREBRICZ LT T ABREMR
REOWENDE Dcorn cobBK % 72 (Fig 19-A,
B).

(2) B#

OEEBROBEBARTT Iy v 72 HTENITbR
Wi, SWEOEETICTRNLE 7 -2 2RLT
WABEABEELE L, ZOBIIZS T LABHARESTEE
BB T, SHhICZRIREEL AT 57 7 LGRS
BRREPRLE, I, EWRELBbNDERLH
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Abstract It is known that dental plaque developed over one week has a close connection to the initiation of
dental caries and periodontitis. However, the features of microbial habitation in dental plaque, which are con-
sidered to induce dental caries and periodontitis, has not been clarified thoroughly

To clarify the features of microbiota i dental plaque, this study morphologically investigated supragingi-
val dental plaque on a carbonate apatite film applied to human natural tooth surfaces for 8 — 20 days The
morphology of microbial habitation in plaque was confirmed to be identical to that in plaque on human natural
tooth surface under poor oral hygiene Old plaque formed after an 8-day exposure to the oral environment ex-
hibited a tendency for the microbial flora to preserve stationary state, especially two layers consisting of gram
-posttive bacillary type (initial colonizer) and gram-negative filamentous type (secondary colonizer) without
showing remarkable change.

From the above, it was concluded that the dental plaque at the stage regarded to be deeply related to
the initiation of oral infections such as dental caries and periodontitis shows a basic arrangement of microbiota
formed between bacillary nitial and filamentous secondary colonizers and gram-negative cocci and bacilli on
the surface of the basic arrangement. These major microbiota were identified as Actinomyces and strepto-
coccl (initial colonizer) by immunoelectron microscopy. Fusobacterium (secondary colonizer) and Porphy-
romonas gingivalis (predomnant microbiota on the surface of the basic arrangement) then sequentially accu-
mulate.
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