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WA, A 77 2 NE K OWRBIEICHE G ) FFR 1L (antimicrobial
photodynamic therapy : a-PDT)DEGKICHAPRET S TETWD. RIFSEIL, B
LTl EIRIR M E 238 Lic A 77 > MEREREICxT % a-PDT I L % in vitro
BT AEEDRICOVTHRMNEIT) ZEAZHNE Lin. WEREMEL LT
Porphyromonas gingivalis ATCC33277 # (P. gingivalis), Aggregatibacter
actinomycetemcomitans ATCC43718 ¥¢ (A. actinomycetemcomitans) % 554 L,
FRRETNCA 7T v M E 48 RefiliRIE L 7o, ALERE L LT, FRALED Control
B, AF L7 — (MB) BfiDHO MBEE, L—% —RSFOHO Laser #£, MB
Bk L —Y—%2WH L7z aPDT B & L. ZOKE P gingivalis, A.
actinomycetemcomitans 12, a-PDT ##(%, Control £, MB &, Laser fif & Fbig
LCHBICAREN D Lz, £7 MB £, Control AL L L THEIZ
A B 3 kb L7223, Control Bf & Laser #f & ORICITA B Z LB D & L7 »
- 72 . & 5| lipopolysaccharide (LPS) &M DMl & Tlx, P gingivalis, A.
actinomycetemcomitans 2 a-PDT MLEZ DA 77 » MEAKEI B LPS 25
.

PLEDRERNG, a-PDT 1314 77 MEEREIZFE LTz P gingivalis, A.
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actinomycetemcomitans |2k U TR N H D05, LPS 3RAFET L0, 1~

7T v MEREOBRY AT O 72 0I21E, a-PDTITINZ T, BANEREEZ N T %

VBN D T LSRR S LT

ROIAGE - A > 7T > MEAE, PUEDCHRFEE, R
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Abstract

Clinical application of antimicrobial photodynamic therapy (a-PDT) has been
considered for treatment of peri-implantitis. The aim of this study was to
investigate the in vitro antimicrobial effects of a-PDT on cultured
periodontopathic bacteria adhered to implant surface.

After culturing Porphyromonas gingivalis ATCC 33277 (P, gingivalis) or
Aggregatibacter actinomycetemcomitans ATCC 43718 (A
actinomycetemcomitans),implant fixtures were immersed into each culture
fluid for 48 hours. Implants were then divided into the following 4 groups:
no irradiation (Control); methylene blue alone (MB); the laser irradiation
alone (Laser); the laser irradiation in combination with MB (a-PDT). When
compared with the Control, MB, Laser groups, a significant reduction was
seen in the a-PDT group in the number of live bacteria on implant fixtures
contaminated by P gingivalis or A. actinomycetemcomitans. The number of
live bacteria was also reduced significantly in the MB group when compared
with the Control group; however, no statistically significant differences were

found between the Control and Laser groups. Activity of lipopolysaccharide
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(LPS) was detected on the implant surface contaminated by P gingivalis or A.
actinomycetemcomitans after application of a-PDT.

Although a-PDT had an antimicrobial effect on P. gingivalis and A.
actinomycetemcomitans adhered to the implant surface, LPS remained on
the implant surface; therefore, in addition to a-PDT and mechanical cleaning is

necessary in order to eliminate LPS activity from the implant surface.

Keywords: peri-implantitis, antimicrobial photodynamic therapy,

periodontopathic bacteria
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il

{27 T AR AR OB 2 45 5 BE 2 @0, Hex RERIC TR T

W5, AT NOIRERBICET S 5b~21 FEDOFETIZ, A1 7T FDE

FRITIWDTNHH 0% EZ R L TR '), FHMEOEWRBMEBEOTFERLE LT

fesrsn-oob 5. F0—J, WREAKROBIEREN G 5 BEITIBTREO I WEE L

WL TA 7T FAEFRMENLE WO WESH D 810, slI=RIZEHL TH,

Karousssis H 1V (%, @HWERKNFEIK Tl Z2 185 L7- BE TIlI BRI Tl 42 H2 e

L7ZBREIVDBABEICE oL HE LTS, 20X )R &G, BETIT

ERDOMEZ AT BB TIE, A7 T MEABMKREIIET DY A7 REmna]

MR DHDLEEZ BN TWD ) | T 7T MEERIZEL 8% 2 0F

BIEOHFTIE, A7 72 MNIBAROEWRENERLELS W, (7T Makx

AT T2 HBE D 28~56% L ME I TEY 19, 47T 2 MEFEDOWEINEDILKIZ

LV, SHRSHITHEINTLAREERH DL EEX LN TND.

A 7T MEABRIZ, 77 ARG U7l ER RIS &0 5l &k

ZEINDRIEMIRE LTERSNTIEY 1617, 7T FEPREORAR, IR,

RO WNCA 7T > MEHE O Z R & 3 2 @Il JE &k &L L 7o g R g

JECHD. AT T7 U NEBHREZRIEL TWDHA 7 7 MR BIT,
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Porphyromonrs gingivalis (P gingivalis), Treponema denticola (1. denticola),
Tannerella forsythia (T. forsythia) 18 19 73 & O 18 % i J& % O 3F B i AL >
HEm B EICHRE S DM (Red Complex)29 |2/l 2 C, Aggregatibacter
actinomycetemcomitans (A. actinomycetemcomitans), Prevotella intermedia (P
intermedia) 5D 7 T LAEMEREHORHDHRE SN TWD 1620, SDF Y, [T T
NEARFIZ 31T D ABENMBE OFLED, A 7T v MERE DA A7 4 v MBI
T D LR EN, RFEEOHRAR F T T — 7 LWER Ty FAICHEET D
JEIRIEAREE 23, 7 lZHBA ST A 7T o MRIZES T 2 ME OHRIR & 72> T
LAREMEN D D .

A 77 MEBEZOERIEICE LT Mombelli & 22 1%, BEEHYBIETE
(Cumulative interceptive supportive therapy) ##"E L7=. ZDIEEIETIE, 1~
77 2 MEHROEITREICIS U T, FIHRE TIEA 7T & MERE OB
fit L WFEE ATV, AR, ALFRITESR, UEEORE&L, GIRRIESCHARE L W
ST A T T MARTFO LD OARIIRIEZ BN L TITY, FRAROEEIC
I T T MEDIEZATH 2 ENHERSN TN D, 7T > AR IZH
FTOWEBRIET, SRR AR & RS Dy, WTFoRIEIZB W T
b, BRLIEA VT T MEDRRYE, $7mbbA 77 MEREISHNAE LTZRA

RMENET 7 — 7 ORENRBEETHLLEEBEZALNLTND 2.
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HRENTA T T MEREDIERIEL LT, TTRAF v I R —7F—2329,
BRAT—7 =2, I=Jv7 20, NyZ—71—20 70 87 X5 fR
ik, 7an~Fkor e, g k28, ) R 2970 B X SR TERR A,
H DI L= =S 3085 o PO FIEBRET SN TV D, £, MBS RIERE
JTIEARTST, ALFREREZIFAT2 R THLE LT D2RELH DN
20, A 7T 2 MEAMRITHT D8kA RIGREPBRFT SN TND DD, WEZH

SMENTROVDNEARTH 5 3639,

T, A V7T NEFRROFT- I iniik & U CHUE DGR )1 79% 15 (antimicrobial
photodynamic therapy : a-PDT) 23Ef STV 2 40 . ZOIEIEFIE, #EOD
TRVUNRETE DGR NEERA & £ O E 2R R SE D RO ZMAEDE D
ZLICEoT, ERFAERESYE, MEZRETLIHDOTHLS 1142, a-PDT (34£
RICKET 2B FEENR D72, HFREHETHY, HIEEREITERLEMERTEA L
TRV 9, EFEEAIMPEREO BB, EEZ V20 a-PDT 2 X DR EZIR
WER ENDODH 5 0. LinLAans, HRENTA T T7 0 MROFEELEL LT
D a-PDT OANEICBET 5 in vitro \ 231 2WF581345D TH 7. £ 2 TR
1%, invitro\ZBWT, WEIREMENANE LA 07T o MEAREIZKT D a

PDT OB RO RETTHZ L2 ARy E L.
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MELE J5k

1. 1772 MR

AL CTIE, BHE 3. 7Tmm, B 10.0mm OREUBINTZA T ) 2a—F A4 T DA
> 7 Z > MA (TSVBI10, Zimmer Dental, Carlsbad, CA, USA) # iz, 477
YV MEREITIAMENET 7 A M E LA Rax v 7 8% A MITEEFEL, RE%
1~2 um O~ A 7 1y MRIC U7, RIS X 558 7 7 A MI OB % i L

Thd. REERIITEHIN A T T MRz L.

2. BERAGEER & B Rt

AT MRS E S 2w EWEME & LT, P gingivalis ATCC 33277 #£,
B LW A actinomycetemcomitans ATCC 43718 ¥k &= L7=. P gingivalis \ZE
TlX, 5mg/ml @ yeast extract (Becton Dickinson, Franklin Lakes, NJ, USA) ,
hemin 5 ug/ml, menadione 0.5 mg/ml Z %1 L 7= 37 mg/ml @ brain heart infusion
(BHIL Becton Dickinson) i iA&Ez#1%2 FHC, 37 °C, 10 % (v/v) CO2, 10 % (v/v) Hz,
B LU0 % (v/v) N2 BRI T, TE-HER #t&kbi#as (v 79 U RWER, |
) TEFEREIT-T-. A. actinomycetemcomitans \Z3\ > ClX, 37 mg/ml @ BHI IZ 5

mg/ml @ yeast extract Z I L 72 i iRERHIZ VY, 37°C, 10 % (v/v) CO2 DiFRSe
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HTFICTEEE AT 7=, P gingivalis 5 X N A. actinomycetemcomitans % % IVZE 1L
WIS P TR ZR L, 6t E S (Multiskan JX, Thermo Fisher Scientific,
Waltham, MA, USA) (2L YV, HE 670 nm THEEFEKROWILEN 0.2 L7425 F T

BT

3. a-PDT (T ] L 7=#547

a-PDT (21, KSR EAEFE(K L — % — (Periowave™, Periowave Dental
Technologies, Vancouver, Canada) (UL F L —%—&t92) ZH\ /. #EIT 670
nm, 7220 mW & L7z, F7z, JESHEIERNC 0.01% AF L7 — (MB)

&k (Biogel™, Ondine Biopharma, Vancouver, Canada) % iV 7=.

4. L—Y— DK FTIEORKF

AT T MRICHHT 2 L—— DR HEE BT 272018, 3 REBAE D

I

REWLODWTHRF L., £F, AiL@E & L T P gingivalis £ 7213 A
actinomycetemcomitans 75 A\ - 7252 R R 0.5 ml Z 2.5 ml BHI {4 HUIZHEFE L,
BB WIROWOLEN 0.2 &0 £ TR, T0%A 77 v MEZWIRIZZENZ IR

15 L 48 BEfEIESE, A v 77 > MARIZ P gingivalis ¥ 7213 A. actinomycetemcomitans
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FAE S, 0%, FEMEEMEOREEZHNE LT, U UoEmEE AKX
(phosphate buffered saline : PBS)[#/LX v 22 PBS (—) ¥k, H/KHEIE, HH] 10
ml (2 30 FHIRIE L.

L—F DR HEE, AT T b= —DF v THOE#E 1 mm &L,
AT T MEELV—F—DF v IPERRICD L 5IZEE L (Figla, b).

A 7T MRIZH LT, BELEZ{TDRVWHEEZ 2 hr—/L (Control) & L,
MB @&fifk, 12 REOALEND L—F —RS$ 25 180, 12KE 6 ReDOfLETL—
—HRE 2 2 #6r, 12, 3, 6, 9 RFDALEND L—HF—HEKT2 4 #AL, 12, 2, 4,
6, 8, 10WFDALENL L—H—ME3 25 6 H 2% E L7=(Fig 2).

wiZ, aPDT (ZBIFT5 MB BL L —F—DFRMEICH W THRET L7z (Fig 3).
A 7T MEIZ P gingivalis %7213 A. actinomycetemcomitans % {13 & ¥ 7= D
H, A7 7 MRIZH LT, ZELELZITHO20 Control B, L—H—% Hn{
MB # %49 % MB B, MB #&4it7 L —V —Z W43 25 Laser B, T LT,
MB Z#@&Anitk, L ——% M+ % a-PDT BEA58E L7z,

FLAETOERRICEWNT, HKERO RN TORELZRF LT, 1 EOFEBRLE

FFRIZ 1 A 7T MAHTZ D /RK 15 pLINTITH 2 & & Lz 4.
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5. EEBE MBI SEM) X547 7 MERED P gingivalis 8 XY A

actinomycetemcomitans - 75 K HE D Bl 5%

BB OA T T MEE 24 FE B RIS H 720G, B IEMEE SHER %
& (SC-708MC, ¥ > =—mE 1, Hi) #HAV, HENLHEZITo 7. EAE KB
(JEOL JSM-6360LV, HA®ME T, HH) (XY, ME#EE 15kV, 150 f%, 3,500 %
DT, 47T v MEERIED P gingivalis 8 X O A. actinomycetemcomitans -

HINREZ B LT-.

6. EEFEVEIC X DA OFH

A7 Z7 2 MEEZ 10 ml @ PBS A A-572 50 ml a2 =%/LF =2—7 (Becton
Dickinson) (Z A4, B&E MMM (UD-201, I —FL, #50) M, T 75W,
1 pfRE S 25, A 27T 0 MR O AME 2Rt S 7=, P gingivalis 13 O i
FRIE 100 pl % MIEFEREEHIZHEREL, 37 °C, 10 % (v/v) COz, 10 % (v/iv) Hs, X
N80 % (v/v) N2 DB SRE FIT T 48 Weffj55# 1%, colony forming unit (CFU) % &t
M L7-. A. actinomycetemcomitans 1%, FfRiK 100 pl 2 BHI JEREFHICRERE L,

37 °C, 10 % (v/v) CO2 DIFR M FIT T 48 BifliEs&E %, CFU ZEHAIL 7-.

7. Lipopolysaccharide (LPS) #& O HIE
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EERE DA 7T v MEREICAHE Lz LPS IEEORIEE, Mot rih—
(GenScript, Piscataway, NdJ, USA) ZfEf L7=. > 7L 100 ul IZFEBRZ DA
V7T MEREZ, & 512 LAL (Limulus Amebocyte Lysate) 100 ul # il % 7=
% 37 C10 pMikEE L. 20k, FEOLEEIK 100 ul 278, 37C, 6 4rHhs

5 FL, EIEHE%E 500 pl, WEOBSZMERF 224 500 pl Nz 7z. ~f 71—
kU —%— (Thermo Fisher Scientific, MA, USA) TWEEMNIE (545 nm) Z1T
oSl B, = RN U AH KX — RNk, Escherichia. coli (E. coli) — > R
e oz HOREREIER L, = K h¥ &%, US Standard endotoxin
unit (EU) TERLEE L.

10

Control % & e WuE 7LD E 1L Kruskal-Wallis BNV AR E Z 1T o 72, £ DG
B HEENRED LNT-HE1X Bonferroni MEIZ T EE A 1T 72, #atohT
121X, #eEtY 7 - IBM SPSS statistics 20 (AART A « B — -« = A, HH) ZfEHL

15 7.


http://c4s.blog72.fc2.com/blog-entry-71.html
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il A

1. SEMICK DA 7T MR~ D8 JE 5 A 78 0 A5 55 IR 8 DB 23545 2R
R g S Te A 7T o MRS S a-PDT OZhRERRTT 5720
\Z, A7 MREHE~D P gingivalis 33 L W\ A. actinomycetemcomitans O fF
HINFEA SEM ([ X W8I L7=. P gingivalis B X OV A. actinomycetemcomitans
A SETWRWIREETIE, A 77y MEREO~A 7 rEy SRPRIZRD
SNTWB AN, P gingivalis 3 X O A. actinomycetemcomitans %1% TlIA 7

7 v MEREOMMIZ A MBE BB I E LT 5D Z &3 HEsE iz (Fig 4).

2. BRFHBAIERIC X BRI B O bk

AT T MRICKT 2 b —F— O R GIEEZRET 272012, TR
IZOWTHRFT LT, P gingivalis &S24 77 > MRIZEBWT, BREHBAL
O L0 AEFEBOBADRRD DI, 6 WMAILT X TORICK L THRICAER
BB U= (Fig5). A. actinomycetemcomitans 14 S ¥4 7 Z7 v MEIZE
WT, TREFERA AL ORI X 0 AFEBOBD BB 5, 6 BALIET X TOREIC

Xt L CAH EICAEEEN A LT (Fig 6).
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3. SEMIC LD HMBEHR DA T T2 MER T OBLLR

P, gingivalis £ 7213 A. actinomycetemcomitans {1 % S ¥ 7-A 77 MEFE
HIZREWT, MBEB LW a-PDT BETIE, MiEAA 77 MR ZE > TS Z
LR E N (Fig 7,8). £72, a-PDT IC X A2 EHEMROZBITZR D HLed-o

7.

4. LB OFRAFE R O Hg

FRETERNL AR DR FHE RS, 6 S TORK N b AEDENE - 12720,
AREBRTOREIL, 6 AL TITo72. ZORER, P gingivalis & S®i=4 7
7 v MEIZEWT, a-PDT #iZ Control ##, MB ##3 X U Laser ff & Il L T, &
F A B L7 (Fig9). MB #£(% Control B & Feills U CAER KA EICHD
L7273, Laser #EIZxF L CHEEITRO bvenoTz. £72, Laser FEDFRAF AR
% Control BE L IZIEFRFETH Y, AEEITRO ORI >TZ.
A. actinomycetemcomitans %5 S A 7T MEICBW TS, a-PDT B
Control #f, MB #£3 L O Laser #f & i L C, AR A B2 L7 (Fig 10).
P gingivalis © Ik, MB BEi% Control Bt & Fll L /A BB A B 12 b L7278,
Laser BEIZxI L TAEEIZR O N ro7o. F7, Laser B DFERAFARHIL

Control #E L IFIERI U CTH Y, AEEITRD LN o 7.
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5. A4 77 MEEKE D LPS IHMED Lk

a-PDT (2 X % P gingivalis 3 X O A. actinomycetemcomitans (2%t % % # 20 R
HER S NTDY, BERIIRAFT DKW ORI DA ELZHER T H72012, 1~
7Ty MERH O LPSIEMHERE Lz, 2 ha— & LT, MEE S TR0
oA T T MEREIRE L2 O T, aPDT OFEICDL S, LPSIEMETIZE
Ao ERRH S o Tz, RIS TR 2 78 S & 721, a-PDT 2177l
b0, BLPaPDT 217272 b DT, WIHIZIBWTS LPSIHHEEMIL sz
25, WEMICAEEZERD b o7z (Fig 1) .

A. actinomycetemcomitans % M\ T235H 28 W T, P gingivalis L [Flkk, C 3
LODIZBNT, aPDT OFEEIZED 59 LPS IEVEIIMIE S iz, AEZEITR

D BT 72 (Fig 12).
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=3

A 7T MRS D RIEMIRENE, A > 7T > MEPRIER £ 7213

VT NEBRICHEEND B, A T T NEFEER IIA 7T NEFHD

HRARRICIR R L= AT e RIETH D, — 7, A 772 MNEFRIZIA 7T b

JEIPHARAR (S 31T 2 ZFFE DL L) RIEL ELZ SN TND 0. 1 7T o | A

RNTHJEIR I B KD G L 2> TRIET D2 & B 6N TR 47, HWE%

EHPUTEBRAEIR 2R 9. Lin L, RIEWIR & A 7T » MATIL, REFES,

TNENEF LT D HMMEMICRE BV DR H D720, RIED P KT L EE

BB W, ZTOREELT, 4177 FEBE CIEHwER & i U CTRIEMEI

RIS X0 SEHIZIRFMHICE Z 2 Z LA WME SN TWD 4950, A 7T 2 b JE

KAVTHEE kvl ENATD, ATy MNEEXRBEICBWNTIE, A

YT PRENWATET OMEZRET L ENTEERNERD. AFERHRERNS

a-PDT 134 77 MEREREIZHMHET 2 EEFHEME ISR L TREDERH D 2

R ENT. —75, a-PDT OAEKMKRIC T 22822\ Tid, Laun 5 5 (%

a-PDT O EMRIZKT T 2B HOWTHIgE LT 2 A, a-PDT ITL VA, 4

TE, B, e CIIRIETRD bk o7 LS L, £72 Komerik 5 52 |

a-PDT O # AR %9 2 IS OV T, BUREBEIC S L TH RIEZ B S 2R o 72
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EHELTWAS.

—F, A7 T MROFHEMERT, v =T 2R E T T —T = ARG
Sh, RETIEA v A A T L —a U ERESEL-0IC, TEEDT 7
— T2 A b oA T T IBRELHAVLNTWS. RIFRETIEA 7T MEFE
EMRICEE LT, 77 A2 MBI LD RS2 1~2 pm 2T TWDA
YT MEEMH L., 7T A MNBUBERE XY o — T = AT, B
A HIFE B X OE DA FRRE DR ERGEH SN TS 83, L LR, 77
P—T 2 AL HRER—OEMNT, MEOEEZHEIY, 77— 0EMEEL
<EMEELEHRELHE-S TS, LIzBo T, 7% —7 c AORMBEZ AT
HA4 77 MY, T OFEBICEMBEBREEZAETRSTWVWEE X B, —H
BRLEMMO DA 7T MARIIIRE SR L 705, a-PDT I3, RS
FHANC D D —EDWENIE L TERENREZ LT HOT, L— =R
FET 5 MBI RIS L, TEMBELZRBAET D720, MO bL A 77 o MK
KRBV THHERERBRENRPEONTEZZOND. K CRanlzA 7
U NEETORENRIL, 57— 22HT5% DA 7T MEIZHHER
TEHHDOEBIOLND.

A 7T MEMRDORPTIZB T HMEHEIL, 7T MEMAR T v FNTIE,

Fusobacterium nucleatum, P intermedia, T forsythia, P gingivalis, A.
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actinomycetemcomitans 78 £ O 1 J&1J5 JFAR B O AEE RS 572 > TR Y 18,19, 21,
W JE RIEEE CTOWREAR T v FPAME S MEENHEEUL TWDLEXZLNTND.,
P, gingivalis 1%, 181 2% & BB OV Red Complex20) @ —>TdH B FIELEE& M
BETHDLZ D, REBRICHER L. BRMERIL, KA T2 RFRAEFRET
b ENHRESNTWDTD 4, RBFETIE, WEMEEORKAT OEFZ B RE L
T, 1 EOFEBLERMZ 14770 MRBTZ D RK 156 3LUNTIT o 72, £72,
A 7T 2 A CIERRIC A, actinomycetemcomitans 3% < B L= &35
Wi 50 R, WAAWOWE AR vy FTEBEINRWEAETHA 7T 2 MEMR
7w N TlX A. actinomycetemcomitans WIEHI S ILD E WS ENH D 10 ) A
77 NEBE E A actinomycetemcomitans O JRTEIZ DWW TEREH D H O & HE
BINbHZ LD, A actinomycetemcomitans b EBRIZHEH L7-.

AT H T D L—PF— DR FMFIZONTIE, L—VF— 0BRSS
BB N ROENEZRFT D701 1, 2, 4, 6 D FTO R TR EBR A 1T - 72
ZORER, 6 FAL TN L7z a A BEISHMEED B Lz, Marotti & 59 1%, il
W ZAfAE SETeA 7T MRIOUEEZMEREA & L TAF LT v—% ik, ¥
A F—=Fb—%—% 3 pHBLO 55BN L, TN LN OREDRZ R L7k
B, 5 MBI CLVREIERE NPT EHE LTS, LLERG, 1V

7T MEORBERALEIZEE L CiEMEt L TWieho 72, In vitro\ZEBWT, FX
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YREICHT DLV =P —OREDREHET LI TEEBIC L RESN T D

56,57 %< DN FZ o FL— Mk L TL—F—BEZ21T-> T\ H 78, BE

HATEUZE L CIEHZZ SN TV o 7=, KIFSECTlE, F2 71— hTh < EBE

IR CTHWOLNTWA A 7T MEREHFHBRIKICHWTEY, L—F—WHE L7

LD BRI ENRDBFF O D T & DARMIERI RN BRS LT,

T, KFRIZEBIT &AL E%R DO SEM BB TIL, 477 MREmICFHEL

T2 O EIREICHIRAIZALIZR O b - 7=, Kreisler & 5 (%, $o K7

TFARNTZF U TR E T T2F 2T 4 A7 ErnYAG L —V—Z M L, &8

BTIMEEICE DT 4 A7 REOBIEEITo72. ZORE, R 2940 nm, /S/L A

TR F—60~500 md O Er:'YAG L —H —TF ¥ 7 4 X7 REDER LIBn

BEIn-E@wE LTS, ErYAG V—H—I%, K~OWRINMEE RS, ZBUIEH

(R VMEOBRETOND LEZBN TS, AFERTIT KL —F —21{f

M U7z, & OVEREFF 3w 2 R o e VWO PR A & = O 2 R R &

EOWEDONEMAAEDLEDL T LK T, EMEmIELREIYE, MEZRETD

LDOTHLD. AETITHEE L =V —%2 A 7T MRIZEM S TICRE 217

olz. TOREER, RBIEANE S, MEIERAL, (77 PREMEIZITE

BEHABRO I SN R TET.

a-PDT O HE N FIZ DT Marotti & 59 X, MIENEHE LA 7T MED
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BREICIE, R EA e L——REZHHT 52 LR TH L LMELT
% . Dobson & Wilson®, I J (% Prates & 60 &, S MEEAI M E 713 L —
PG M, BREDERELONRNEREL TS, RIFZEICEBNTH, 8
R MESEA & L — RN AP 2 2 &1L 0, B S iR U TRV IR D
FHivjz. Street & 6V X, HUEZLZ L hr—AREL L, L—PF—HRKFNOLET
SR, MB &fitk L — ¥ —HRHN 217D WEE, MB @itk L —V—HHFE1T9 a-
PDT #ED 4 B2, KR EZHE L. ZO8E, a-PDT RETIIMELE ik L
THARBDAEICED L), tBEMN TITAEZEITR D bRrolc A LT
W2 ARBFZETIE, MB RO LR 358D B, TDZ LT Street b DO &
35725, MBIE, VL= —Z2HH L2 TH, sHIEHRIC K - TH LI im M
MR FEE LA R 2R3 720, ABFFEIC IS W TR AR O R BIZ L 5 K
DI D38 > T2 A[REMEN B 2 B D 62,

S B2 a-PDT (2 L 2 WAL E R I DMl O LPS i DUWTRl~ Tz,
Komerik & 6313, E. coli ® LPS 3 X Pseudomonas aeruginosa ® 7 27 7 —1
Z A P T N—%/Z He-Ne L—H—Z & LIz & 25, LPS OIFMENHED L
EELTWAD. Lo, AFEICEWTIE, a-PDT 217> T% LPS 7% Control
BEERIRRERGT DLV IfERICe o7z, ZoHME LT, KESWEEA L L—F

—DOFEEPH I OBV RH L EEZHND.
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AKBFFETIL, a-PDT 24T -o72% b, MEH RO LPS {EMHEITRFET 5 2 & D3RS
SNz, aPDTIZHS ETHEELHENE LTEY, 4177 MERE O EY
HRET LRIV EZZOND. BUE, A 77 MEABRKIZHT 5 a-PDT @
FRIRBFFETIL, a-PDT & HEMANERIECL RIS, SARRYLE % 2 0F ] L 72458

WG SN TG 6465 UL, a-PDT ORRZMOIRIERIE L HFH L2556 O
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Figure legends

Fig1 Schematic drawing of an a-PDT irradiation in this study.

a: A device was developed for maintaining a constant distance

between the laser's fiber optic extremity and implant surface.

b: The laser was keeping the fiber optics at Imm distance.

Fig 2 Schematic drawing of the experiment about irradiation position.

Control: Cultured periodontopathic bacteria was adhered to implant

surface without MB and irradiation.

1P: irradiated from one position (12 o’ clock position) in combination

with MB after the bacteria was adhered to implant surface.

2P: irradiated from two positions (12 and 6 o’clock position) in
combination with MB after the bacteria was adhered to implant

surface.

4P: irradiated from four positions (12, 3, 6 and 9 o’clock position) in
combination with MB after the bacteria was adhered to implant

surface.

6P: irradiated from six positions (12, 2, 4, 6, 8 and 10 o’clock
position ) in combination with MB after the bacteria was adhered

to implant surface.

Fig 3 Schematic drawing of the experiment about effect of MB, laser and

an a-PDT irradiation in this experiment.



Control: Bacteria was adhered to implant surface without MB and

irradiation.

MB: MB was applied without laser irradiation after the bacteria

was adhered to implant surface.

Laser: Laser was irradiated without application of MB after the

bacteria was adhered to implant surface.

a-PDT: The laser was irradiated in combination with MB after the

bacteria was adhered to implant surface.

Fig 4 SEM images of the implant surface before and after adherence of
periodontopathic bacteria. (x150, x3500)
a: untreated
b: a soaked in the P. gingivalis culture.

c: a soaked in the A. actinomycetemcomitans culture.

Fig 5 Bacteriocidal effects of a-PDT on P. gingivalis.
Control: no MB and irradiation
1P: 1 position irradiation
2P: 2 positions irradiation
4P: 4 positions irradiation

6P: 6 positions irradiation



Fig 6

Fig 7

Each column and bar represents the mean + SD of six implants

(sk P<0.05)

Bacteriocidal effects of a-PDT on A. actinomycetemcomitans.

Control: no MB and irradiation

1P: 1 position irradiation

2P: 2 positions irradiation

4P: 4 positions irradiation

6P: 6 positions irradiation

Each column and bar represents the mean + SD of six implants

(sk P<0.05)

SEM observations of the surface after irradiation (P. gingivalis)

Sample: without adherence of P. gingivalis.

Control: Bacteria was adhered to implant surface without MB and

irradiation.

MB: MB was applied without laser irradiation after the bacteria

was adhered to implant surface.

Laser: Laser was irradiated without application of MB the after the

bacteria was adhered to implant surface.

a-PDT: The laser was irradiation in combination with MB after the



Fig 8

Fig 9

Fig 10

bacteria was adhered to implant surface.

SEM observations of the surface after irradiation (A.

actinomycetemcomitans)

Sample: without adherence of A. actinomycetemcomitans.

Control: Cultured periodontopathic bacteria was adhered to

implant surface without irradiation.

MB: MB was applied without laser irradiation after the bacteria

was adhered to implant surface.

Laser: Laser was irradiated without application of MB the after the

bacteria was adhered to implant surface.

a-PDT: The laser was irradiation in combination with MB after the

bacteria was adhered to implant surface.

Bacteriocidal effects of a-PDT on P. gingivalis.

Each column and bar represents the mean + SD of six implants

(sk P<0.05)

Bacteriocidal effects of a-PDT on A. actinomycetemcomitans.

Each column and bar represents the mean + SD of six implants

(sk P<0.05)



Fig 11 Residual P. gingivalis LPS on implant surface after treatment of
a-PDT.
Statistically significant difference between a and b (3k P< 0.05).

Each column and bar represents the mean + SD of six implants.

Fig 12 Residual A. actinomycetemcomitans LLPS on implant surface after
treatment of a-PDT.
Statistically significant difference between a and b (3k P< 0.05).

Each column and bar represents the mean + SD of six implants.
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Fig 12
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