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37 4, FHFER 88.5+7.7 %), (+H)REAN 23
£ (B 54, otk 18 44, XA 81.748.3
) T ol

WD EE DL DEFK 1ITRT,

T pEE
(- (+)z%
E 65 42 23
BBHY 34 19 15
% h2.3 45 2 65.2
EHHHEH | 100 3.4 22.0
BERE 21.0 6.1 31.0

R1. BETESTLERBEK

65 LT THREADOH >T-F1T 34 44T, FEL

_38_

o




——

HEIZ ) 10.0£21.0 H CTH o7z, (—)RET
X424 19 IR HY, KK28 H,
V¥ 3.4+6.1 HCThHHoTm, —J7, (HEETIX
23 4 15 AITHERH Y, HK 108 H,
¥4) 22.0+31.0 H Tdb > 72, Mann-Whitney U
FE DOFER, p=0.016 THlt FFEE(+)RE &
(L DM EEPHER SN,
WIZ, WEEZBEYIMIC T D HEPEE
FCOWIM (HE) % Kaplan-Meier 152 &
O IR 21T o 7o, RER A 1 IR,
(—BED R RAiEIE 365 B, (+)BEIX 202 H T,
BIERWIM 28 L CT(H)BEN(—#EZ TRl -
THEY, log-rank FEIZIT p=0.048 TH
BRENRO LI,

o

0.2

0.0

T T T T T T T

0 50 100 150 200 250 300 350

1. #EFEEE TORRF AT

2y 7 AP — RET T L D507
DfEREFR 2127 T, ~PF— K (HR) T
R E 1.5 E® HR %2R L7z D X THiE TR
E] T, 0T FERLIEZOEX TAREST )

Tholz, LMLENE, WTFNoEH b
A EEITRD BN o T,
HR Q5% 2B P
IMEH AT EARE)
AR 0.97 0.12—8.08 0.978
PgH 1.10 0.40-3.02 0.847
EdH A A A
Pid NA NA NA
WETIEE 1.99 092-427 0.079
BEEOBE 1.26 0.47-3.36 0.642
[IEEZ 1% 0.96 0.30—-3.05 0.949
g7 0.a1 0.20-1.30 0.160

®2. AEEEFOEBRY A7 NA: BIFFEE

D. %

S 1 D ZEN G 30 D i JE 9 SR oD
BRYYETH D, FERW 72 & & [RERICAETE S
BEHRTbdH D, THF, wEREREL S
1 2 PNHI T 708 1 i o oD e i 4 |2 B4
HZERMLNTEY, BESCEH#HE
DIAPTT 5 AR I 1T 5 A
7 OBEEEDRFH I TN D,

HEERITRYYE CH D Z &0 D, HER
WZHERT 5 & AR IR o M 1gG Fiik
iy EH-L, ZodtiRMizlEsd 52 &1
L0 EREINE (4a HH, PgH, EcH,
Pi) ORGIRIZND Z LN A[RETH 5,

AR TIE, BIEHMIC T 2 5E
DARIL & i 99 T ER] B L 3 B At oD BR e A
MREt U7, F£72, RRmiE:ilik O FAE (2 Bk
T5EBONLREEE & OBE G 8T
Rt E1T o7,

SEIOFEN S, WETEEDH L3 DOFE
BHBENAEICZWZ LRSSz, 20
R, YROFEDOLIICTHLEbND N,
WETFEENHLETHLRERED T R(H
XDk 0iREERE <2 b
AIRE7R Z E B SN TE D, HE KGR &
BHEERE L OTEMENIEE A D 2D —ER
ERRoTZAREMER B 2 DD, L, HE
ThEEZR L2 4) TR @RI 27 4, W TR
HHV4H)TEERITI1IA4THY, —H,
B R TR & BRFEEBORE R TElfiL7
EExHITHD, LL, boIomsipy
DOREFREEZRO DB, VERAER EE
HAWTITo TV Db TidZe <, REMR
WENAE T TWDAREE LB 2 5D 2 &
O —HBEICHE THSHE & B FEIZRE & OB % 5
CAHZ EITHELY,

IRFFARAT T, WIEIFAAER ) & OBl
31T % B M1 DFEENE T D H[H] 4 Wi T [
EOAETHS T L BRI 21T -7 &
Z A, WEEHE O log-rank E THEZED
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WENT, He FREEDOAEEIC L DR K
B LM OFERN S, e FEEO H
HAEXRAMEM R 2 23U A7 BREn T
EDERINDRERE o T,

a2y 7 AWFIANY— RET I K D08
TiE, THEFREE IC L2 HR Y 1.99 & &<,
TAEEr 7 28051 EARWEER E720, il
DA &L FEOMHM Z R~ TR TH o7z,
UL U7R23 6, B S SR ERT A D if 3 Fri /4 fif
T S OEmZ 3 Z L g TEian
>72,

A BN EAE 2 G O A 12 7551
THRRIT, MEEEOSHEMEETORRE
BERE: - Epfh oA o) L EQ0 EE R
15 o E, P3INESEIC L, HE
I3 & REMEIE T 28 CIX I i HTAE o ) F e
CIXBRRDFREMENH Y, EHEENK DOV
A THEIZHND Z ENTE HHERNES
BT 272 EORBNBHETH D & b
776

Aal, BiEta T TWORW 1 EH% oI
B ZRE LI=DI1X 394 Th o=, )
[l & 1 FEZOREMZ IR L TH D &, H
TEFLEN () B (H) XUL(H)D B (HITE
ILLTEEREN TN 3ILTFME L, 202
&N D MIEPUREIZ D 7 25T TV D
FETHEN L TWDZ ENfEREIND, =
DL ITHEMAEN L TWDE Z &b,
MGG FEELY R 7 % KT 5 EARE
L7235as, migsusims i< 5no ]
MOREY 27 ZKMT 52 ERARETH
LDERFTHOMENDD EBbns, &
LIZHIERAE 2> 5 100 H B OFREBUTEI LT
DI FfRNT L TR D &, [P.g B M HAA
® HR 73 2.42 (95%{E#HX[H 0.49—11.90,
P=0.278), TOWEZ T | 23 HR=0.22 (95%(F
FEIX[H 0.04—1.39, P=0.108) &72-~7=, =

DO RIE, WHZREL TH~D &,
TR IR B O ML PUAA<> B E 7 77 & RRmid:
9IC K D FEE & DRIH /R S9N A]
REMEAZRZL TS bDEEZBND,

E. &%

SO NTRHEE ST LTI 2 A, Hi
TREEDH LHDBENFEICZ N &M
R s, WeTFREEDDH HEITHT D M
T OBEENEFFHBEBRIELNDILOTH
>72,

£/, RN E M E A & 1 R
TOFREABIITEZOREIT R 5 7 )
o7, LML, HURMEIENS 1M & W
ISEMME TR, —EOHIMERET DD
& Tl AR IR DS FEEL Y A I L T
WD HREMEN S D & DFEREE BT,

F. EHEEFIRH

FrICREREHZR L,

G. IR

FrICREREHZR L,

H. MBI EEDHRE - RN

FrICREREHZR L,
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EAERBHERRERNS (EERFRAMESEL)

THEMRBEE

B JE AN O T TeG B AL & ME AR b 5 « Al R A oo BEE
B L OMER A O T EnE I B9 A ST

ik

H AR R S O R R 2 o B e A 2

MREE : DREORANCEBT 28 AHARRIL, 70~80% L TRy, 72,
FHEBTORRE bEIMEMICSH 5, wERITE R 77— 7 1ZAE RT3 5 6 mE Al
IZ X o THRIE - #ATT HMBE MR R T S, EF, OVEHE & T MEE L ORD
DR SN TEY, WERIZOWTHRRRRENRHOND L IR TE T, L
Mo T, WEIRTHIITHRICAERTCE L 57, BROSSRRERORE - IR
DTHEHERPEE 2> TWD, FICEEREESZ0N 2 TTONETIE, Sz s
e JE R A B A e DS B L K D RYYEXRR DN B & 72 » T & T2, & 2 TAMISEE, 1
R & 2 WITHERR 2 fR iR & T 2t B R A 2 ot L, MRARS IR & BRIR N T XA —& L OBdE
P L OMAEMOBEMEIC O W TRE L7z, 512, CPI oL & KFMmAR R LD
BIEIZ DWW T L E L7z, SRIFHEAEFEIC CER SN EHdEEZ=2% 690 4 (B
PE 493 44, AN 46.418.7 1%, 2otk 0 197 4, FEIER - 38.8E7.6 %) ThH D,
RAROREE LT, Z2RFCHRRMEE & RMER 2 BRI L 7o, MR EE X, )
JRANEE lZ%f 9 5 i E IgG Huikfl (Pg, Pi, A.a, E.o #=HE L7z, MERMRAIL, A{b3
AL LT, ~EZ rt . (Hb) &, LDH (lactate dehydrogenase) {514, AST (aspartate
amino transferase) {&4:, ALT (alanine amino transferase) %3 & OV ALP (alkaline
phosphatase) &%, MEMRA L LT, BEL, PgiHblOREHICED 5 Bgio
BIEEZHE LTz, Fl2—8ORMREIZHOWNT, CPI OZ{LOF M L LA R & oS
PEZ AT, AR, CPIIEIC LD OERZEIC TITo 72, &XBHITHIT Hhk
RIZUTO#EY ThoTo, M IgG Hrikflioo 5 5, PglZxtd 25U, CPIfEA K
TVWFIEEAEICEHELZ R Lo, MERA(LTHRA T, LDH /&ML Hb &2% CPI fED
KEWE TEMEZRITMHANZH - 7=, [15E IgG HriRfl & MR AR L OB Iz >V,
PgHiiifii & LDH i&ME: & ORICA B ZRBEEDIFRO bz, o —HOXIREIZONT,
2004 4= & 2008 + 2009 HFEOREFEZ WD CPL fE25, CPL 32k L7gh - 7o BE & HE4T
L7BRICa L, SRR & OB L~z TORE, Pghuiiiix, Lo
THETIIAEREBNA LI > 120, T LI TIE Pg JuURiOA B /2N
Do, U EORERNG, mfE Pgiiifii, WEH Hb & LDH |3 EEEMRAE L LTH
HThorZ Wrmani, £/, i Pg ki 13w EROEITELRT Z LR
e S A7,
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A. BB

DH@ RIEB T 2 HEAR L H X
N EPR A DN R K - THAT
6@%ff%éoik,%h%®%ﬁ%@
TICIE, HEx pEEEIENRES 352 &
% ATEEERE LTIRZABNATWD, D
NEOEEEAFRRIL, SERBZELTE
BB/ EBICH 208, WIER O
70~80% & #8 % 5 3R S AU TV 5D,
Z2C, WEWRITHEICOERTICE EE 5T,
BRSO RS KT T EBHL
DUIZTe > TETRY, ZTORKITEROR
FE D LR FF AR | T MR D CEBE R & 7e > T
7o, X0, HERHEE A S T O
IZE > THI & Z SN HHE TS (FEnE

PENGZ) *RH, #Emimth IR/ A LD
DETIHRHE L 72> TV 5D,
BUE, W E R 6 D IR T IEATR IR

[ZHRE Y, WL, SARHEE S L OFA
BRSNS SN TR Y, BEOHREICIE
U=kbisRnZe EnTnb, Lo, hEE
T L TiE, 77 —27ar ha—LL
ORI 72 TFIED RS LTV RN, 20
£ ARV T, AR & L CERH
A BEVEEE B E T 258 kR TBAN
BRTIFEE LD, LrL, BUROM
Rz 0% 0%, BEtERW Wby b
case finding ® FENEHAINTWS, T
bbb, WEFOY A7 EZFRIL, FO4
KDY AT ZRETHOTIERL, TTIZ
B EIRIZ > TW DA DB EREE A D
case finding O FIETH IR TEANEES
NTWb, ZOLXHRHFETIE, AREER
D72 < ASMERICHEI T 2 AR IS BV T
VT UL RIS R L2 WVWEES LS
W, L7 o T, HERORBIESCETE T
WG D= AEEOBRIL, M CEE
EEZOLND, MAT, EE O
FEFREHICH RIS TE omE L 2V
25 EEZD,

B EE T I3k & 7o BRI IR AR DS B JE «

fE SITWD, 210 OFERIE, BECH
REZ DWW T OEE R ARG &2 4L
5&% , TRIA OIRREDFHIIZ & WV H 4
kﬂ% EERAEITER DO A7 ) —=
|, 2B K ONRIRN R OHIEEIZB W
Tb%?TK&@oTPéomT®_k<,
PERAT LI T WD R AL, hEHERD
(Z L D2 - RRAENZE AT, #
BRE DGR AR 2k e 55
BEIXIZE ATl TWwiy, 27T,
2 X O PEE A QAR T D HERIC
FHL, 2nEmEE T2 HEERREEE
FrEt U C & 7o, MR LA MER AR > D 70 b &
NTALFRR Sy DIEDNT, tPRER R, A
MER, FIEE ERGHE 7 & DAERRS S, )
e T ORBEMELEEL N6 HE
MEZRRRMZ R LTV D 08, 2O—FTHE
OREZ IS XKML TWDHHLDOEEZD,
WEHR 2 IR & St JE R A & LT, 1
M FRER OB BTG M 2 E T 2 A LR,
BIOWEREMEEL Z—57 > MZ LT
MERAS G - I SN TS, T h
DIHL, ElFmAEL LTE, ~E/rE
> (Hb) &=°LDH %I U &7 HEfsE
DREZNHEIFRO AT ) —= Tk
ELTHHTOAZ EHEIN TV
Tebb, ZNENOREIZBWNT, Ty
NATEER M L, BURE & R )N g
WERHFZRBRETHD Z PRI ILTY
%o Flo, MEMRAEIZOWTIE, &EHIR
A, %FIZ Porphyromonas gingivalis
(P.g) ODJEBARAH M JE I3 O e BRIl %
AT ECTAATHDL Z LS
TW5, &5IZ, Pg BOMEE, HhEwH
DFIIERLHEIT ORRE 27+ 2 ETHM
THDHIEHLRENTWD, MR, HE
FIRIZ B W TEER B EL Lo W AR
Bcdh b, L~ T, HEROEFRERE
& U CHERRA ST S, T 5 OfE R
2> 6 AR ORIERCHEITEZ THIL, I HIC
B DR 2N FTREIC 72 AUlE, AR IX A 7
J—= D 2WrviaE & W o 2R IR
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WO BWT, D CTEERERZ LD
Zlith B, EBIT, AFOREREDH
EOEHICOAM AL D & Bbi
a3

W, BYEICHT oM s LTE, &
FEFRAT 72> & OF5 JFAR T O AR - [FESC MR
FOHURIHIE 23 ToI 5, B JE R 1T
JETHDZ LD, WREITT 5 MmiEht
RERE XA & B s, FrioiEom
HERECRIE D Al RE e M 13, thRMER T
bRk D B 2D, AWFEHED
EEEL DT N—TT, fRRmEE IR L 3
% o JEIR A X35 1gG HLAm il E
N, WERAZ ) —=  ZICHEHTHD Z
EERWELTND,

Z 2 CARMIZE TR, MERE MK ST 5 E
o MR & i 2 RN & T B R R R
AR5 1gG PURmHAIE 217V, KR
HEREROEESCEN D O EFRMA & L
THHRAMEIZOWTHRE L=,

B. AR A%

1. x5
RFGUTHAS I CHEE S B
Wz 23 690 4 (BB1E @ 493 4, ¥
46.4+8.7 i, &M 197 4, ¥ - 38.8
+7.65%) THD, 2171, IABFEICL-T
%, TRXTOMREBEHEAEZZ T TWRWEL
Wiz, RIS IE, 2008 9 A0
2009 £ 10 A THHo7=, Tz, HFEHEDO—
ERIZOUWTIE, 2004 AERFIZ FE N L 72 A S
RIZOWTHAEEIOMFIRIRE Uiz, A4
Gk FRET DITHT D, RRFITK L E
& BRI THFENRICBET %+ il &
1Toltk, REEZG,

2. OFENZE

MER & MR 2 B L= 1%, [ O RHE
fil 4Ly, LFOEAIZOWTHEEN
A Fh LTz,

1) BrE 4
2) BEARST v FEE  (Probing Depth : PD)
WHO v —7 (TPS 7'm—7, BT
Mt, JeTorraZAr) ZHW, K 20g
DOIAETHER7 » MTFHAL, BK
PN > To R CORPEZE O B %
mm HNALTHIE L7c, AMFZETIE, Sl
Aoty FEMImE R, JREAImEE.OO 3 R K
OVEM] - AEMoFR 1 58, G54 KRzl
E LT,

3. MERAE LR
BHFEI 2 ~ 3RfERRE L7, FE
BXOHKE RSB ERWT L= (1
g) % 5 oy[nEME &, ORI L 7z
WA E Ay IR LT, BIRL T
MR TR E TR TSR FE LT, HIE T
(BR) B— b -zt 27— (B
) ITTHT o7, Ak eA L LT, LDH
(lactate dehydrogenase) & 1, AST
(aspartate amino transferase) i1, ALT
(alanine amino transferase) IR IO
ALP (alkaline phosphatase) &M & Hb
A L7,

4. WEEWR R oD B JE] T R R A

AR O VA TR L 7 MER 2 AR & L
T, Pg L RIFFCHIE LM EIT %t
T 25 PgHFE (%) ZHH L7z, PIEITIT,
Lyons 5 2 & % TagMan ¥ A 7 A
(ABIPRISM 7700, TagMan, X[H) % fu»
TR T VH A LPCRIERIGH LT,
B DNA OfhHIE, MERR 200 1112 1/10 £
DNA fHF3E (FastBreak, Promega, #[E)
wMZ T, HEMZRhhHEE®E (ACE-96,
Bio Tec, HI) ZHWTIT-7, MEID
FIECOWTIE, BB 9 5 16stRNA (A
B OFEFRIZ 37310 & 37 Hhlge i & o Mg FR e 41|
DEHFEENTNWDEZ EnD, KBG2H
H+asZ LiIckViTo7,

5. IAE 1gG Bk ORI E
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BIHRE DIRERN DT A A% v |
é‘fﬁﬁb\f?ﬁé@ L7-., BIETRME & LC, Pg,
Prevotella intermedia (P.i), Actinobacillus
actinomycetemcomitans ( A.a ) , Eikenella
corrodens (E.c) ZHHV, FZFIITktd
% 1gG Hriffih 2 JlE L7z, HlE 1L Murayama

2RV S ELISA I EDOEIEIC
1T o7z, PURMh OFHmIZ & 7= > T, (—),
(1), (+) O3 BEPEOFHMLIEELRE L
Too TNHIEMEZONTITR 1LITRLT,
mE, WEX B V—Tyr (R 124k
HFE LT,

C. IR

# 21245 O CPI Bl 7= 4 IegG
PUARA & HERR AR A RS R O Bh#EIZ OV TR L
Too 703, MERR AL F ARSI DOV TI,
—HERRTSRE D 2004 FHEZFRFOER R L
Tdhbd, £7=, CPI N1 DHIL, 2004 4,
2008-2009 /L HIZ 1 4T O o7 729,
AT T — Z BRI Uiz, iSRRG 12 BE
LT, Pg¥Hiffiix CPI AEWE TEE %
RYEICH -T2, Aa, Ece BLO Pi
X AHURMIIZ N T CPT & OB 5 9y

R1 iYL % HE . .
- v = AN
W IR T DRI o e, MERAEAL TR A
R - — - =K N N
i i + ZBL T, Hb &, LDH iHM:, AST iEH:,
P.g 10 A 10~15.07m 15.0L4 I T
b o~ ALTEME T CPI A3\ C il & s )
A.a 1 Al 1 ~2.544ii5 2500k A
- yhis s e N 7- —] - »
Ec LAl 1~25Ki 258k W2 o7z, [FIERIC Pg#dh CPLE mWWFH
P.i 1 At 1 ~2.5HKi 2500k - PN
TEUMAMIZH - 72, 2008 + 2009 FED4
. - e - e
> — O l/ A T 1 — /N L/ 7L Jﬁl I G
%2 CPLEMEIGGHH T BRRERREOME KR RLIIRLTZ gG 1t
Sy \7[:
7 PR E S HE T L2 & CPT & 0By
0 2 3 HERE .
ThE  WeEE  TNE  WAGE TS EeRE HWAEFR IR LT,
A AT 0.00 0.39 0.14 0.8 0.3 0.08 0.245
AEE. I -0.22 0.32 -0.22 0.3 -0.36 0.20 0.820 #*3 CPIEM#E 1))
4P, gHithiE 17.06 52.81 12.39 2%.78 21.02 14.21 0.138 & MIFRK(TEDRE
AP, I LA 0.09 0.47 0.03 0.39 -0.06 0.45 0.757 CPI12008-2009 P
AST2004 55.42 2.21 .74 59.22 414.00 0.167 0 2 3 &t AERE
ALT2004 29.68 2.48 “1 46.15 300.00 0117 IM3EA.a¥IE - 227 227 10 464
LDH2004 199.67 137.38 221.65 178.34 112.00 0.688 +/= 6 18 0 24 0.153
LDH2008 - 2009 207.18 139.00 191.95 152,51 3%9.50 157.68 0.102 + 4 3 0 7
ALP2004 6.39 1.4 6.21 7.09 3.00 0.912 MmiFEcHTE - 232 243 9 484 0.241
EHRAEYOE 2004 7.19 16.74 2.2 110.94 2.70 0.567 +/= 5 5 1 1
BHEAEY OE 22008 8.34 30.54 25.35 110.14 1.40 1.41 0.074 MmiEP.cfIE — 186 183 2 371
LR 97992082 128643068 01551163 98302643 43000000 0.749 +/= 10 24 3 37 0
Pet 10935 53609 18679 31373 0 0.008 + 41 41 5 87
P.gB/BEH 0.10 0.54 0.02 0.05 0.00 0.350 10 5% P.i ¥ E - 223 228 9 460 ) 404
+/= 14 10 1 25 i
" . e
F4 METIGCGH KT - ERIRERERE DREE
I4EA. afiu | MIZE. cin | M¥EP. gin | MARP. ifR EENEY | BENEYS P. g/
3] 41 3] il | ALT2004 | ALP2004 | o >2004| o 2008 | s | Pem | E%
WA 2T Pearson OTARITRE T 341 ~008] L ~036] 012 =001 =016 075 -.051] -.080|
i Eab&aﬁ (W) ~000] .915) .065 .15 .905 .992 .836 452 .607 424
173 173 173 173 103 103 103 171 103 103 103
Mm3%E.. ¢ Pearson [REEEER L3417 1 . 045] 198" . 064 . 020 -.023 —. 080] 030  — o317 - 179
Akl AEER () .000 . 561 . 009) .522 .838 .816 . 295 .767 .019 .071
N 173 173 173 173 103 103 103 171 103 103 103
%P, gt Pearson AR 008 -.045 1 187 006| - 044 - 025 047 - 135 014 T70[
EX E‘éb&ﬁ () 915 561 014 . 956 661 .803 .538 174 .885 .086
173 173 173 173 103 103 103 171 103 103 103
m3EP. /i Pearson DR 4 198" 1871 1 015 -. 083 —058| . 094] 178 . 097 . 162
EX ’556&& () 065 009| .014) 878 407 563 222 072 2327 102)
173 173 173 173 103 103 103 171 103 103 103
ALT2004 Pearsnn DEERR 036 064 ~006] 015 [ 082 350" 3407| - 044] -.066] -.080
HEEE (@H) 715 .522] . 956, .878 413 ~000| ~001 .662 506 423
N 103 103 103 103 103 103 103 101 103 103 103
[AST2004  Pearson MDAEES{R¥:K . 051 . 091 . 039] 042 979" 082 313" e - 037 - 071 -. 089
HEHE (@) . 609 . 359) . 699) .675 . 000) 411 .001 .001 714 475 .373
N 103 103 103 103 103 103 103 101 103 103 103
[DH2004  Pearson O FaRIGRER 027 041 =134 = 061 =001 316" 57071 H97| - 053 038 -.014
HEHEE (@R . 790) .678] 178 541 . 989 . 001 . 000) . 000) .592 . 700, .886
N 103 103 103 103 103 103 103 101 103 103 103
LDH2008  Pearson M#ARIRZK -. 034 -, 087 . 099] 377 214" 075] 495" 3277 —. 153 099 023
12009 HEHER @A) .657 . 258 . 196 .000 .032 459 000 ~000) 127 .327 .822
N 171 171 171 171 101 101 171 101 101 101
[ALP2004 Pearson (TRERE 012 020] ~ 044 =083 T 26071 183 -.017 024 - 044
HEHE (@) .905 .838 . 661 . 407, .008 . 066 865 .812) 656
N 103 103 103 103 103 103 101 103 103 103
Pearson OaRAFREK =001 - 023 =025 = 058] 260" 1 830" -.085] -.006 001
HEEE (@H) .992 . 816] 803 563 - 008| . 000) 1392 . 951 989
N 103 103 103 103 103 103 101 103 103 103
Pearson DIARIERE - 016 =080 047 094 183 8307 [ - 108 019 -.012
HEME (@) 836 295 538 222 066 - 000| 281 . 854 .903
N 171 171 171 171 101 101 171 101 101 101
Pearson O)FAMB 2K 075 ~030] =135 78| =017 - 085 =108 [ —om5] 101
HEHEE (@) . 452 . 767, 174 .072 . 865 .392 . 281 .881 .308
N 103 103 103 103 103 103 101 103 103 103
P. ¢ Pearson MDEBIFREL -. 051 -. 231" .014 .097 . 024 -.006 . 019 - 015] 1 . 834"
HERE @) . 607 2019 .885 .327 .812) . 951 . 854 881 .000
N 103 103 103 103 103 103 101 103 103 103
P gB /% Pearson ORI = 080 ~179 170 162 — 044 001 —012[ - 101 834~ [
# HEEE (@) 424 .071 .086 102 . 656 .989 .903 308 ~000)
N 103 103 103 103 103 103 101 103 103 103
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HIE L= g 1gG Huikfio 2 5, Pg bt
i & CPI & OMIZAH E 2 BHENRD il
7=o T7bH, CPIO TIX (—) 23%<
CPI 23 EWWE I EIGIERIGE o 72,

AN TORERE MO ST R Z R
L7z, MmiE IgG HuiRfiife] Tlx, A.a & E.c,

Aakt Ec, Pit Ec, Pit Pg, Pgl Pi

HTENENAERBEEIRBD OGN, S
512 Pg Hiikfli s Pg %, Pi fuikffiL
LDH2008 - 2009 [ CZiILZI A & 7 HE
RO LTz, ELFRETIE, ALT2004
fE75, AST2004 4, LDH2008 * 2009 4F,
Hb2004 4, Hb2008 - 2009 4 & FhFh
ERBENFEO bive, £70, ALP2004
1% LDH2004 4, Hb2004 4 & ZNnEh
BB bz, Hb 2 oW T,
2004 4T ALT2004 4, AST2004 4F,

nHizx LT, Pg Tix LDH2008 -
2009 & ORICAHERBEENTE O bz,
XRFED S B, 2004 4 L 2008 - 2009 F-D
BREFERNH DHEICOWT, CPI OHEITO
AL ARSI & OB EZ R L7 (R 6),
ZDFER, 2008 + 2009 £ CPI 23 #EfT L
T-RETIE, @ﬁbﬁﬁotﬁﬁk&,mﬁ
Pg HiifAiiH3 BETH T,
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AntiPi 69 . 0998 . 44458 15 . 2063 . 45521 0. 255
Y 112008 2009 69 8. 467 45.7368 15 6. 793 12.0828  0.779
51012004 69 19. 906 88. 2262 15 7. 067 21. 6686 0. 359
LDH2008+2009 69 209. 23 155. 744 15 187. 20 122. 441 0.713
LLDH2004 69 216. 99 163. 301 15 188. 53 161. 136 0. 347
AST 69 59.87 43.603 15 102. 00 104. 605 0.191
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AntiEc -0.23 0.53 0. 64
AntiPg 4.58 0.67 0.67
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REFZBHFHREMME (RFHFREMRER)
MRBEE (HARHBHE)

17 8 JE S LAt & COPD (18R PAZEM Mt ) HEE: & oo B
SO, (PR, SUBER
TP SeE S C e

MEREE : BMEPAZEMAIEE (chronic obstructive lung disease (COPD)I%, & Nzl z Hls &5
HEFIRRIFOWMAIZ LY, Kl - ICEERELS X7 L, A% (BxtEx iz <
72 B REE) A SRR SR AR TH D, BRRAIZITRBIEDE, IR, F7VERFOREL IR #E7e L %
Rl 3%, U2 40-50 skl Lo EFEOBYER IZRAE L, Ml & & HITHRERIX LA 5,
AFTIX 40 LA EOKI 530 T AMNBABAL TV D EHEE STV D, AR & BEIMEEZ 5
0, R OB ERBERNENL T 1990 455 12 L) 5 2020 F-IEXHBUMIC 2D EE X BTN D,
COPD I, 18R CRARICEIT T 2R A TH 503, Bl I KOBERGL e E12 X 0 28I R
FTHER AL )T 52 & T, WENEITT S, ZOBRIT COPD #E (H DV Ak
) LRI, SETREN - EEEEEBORKNTHY, WEOTE - MHlimd CTEETH
%o F£72, COPDITEHRIELLE I FENMONTEY, BRIEL - BERIF « BHRIER EDE
OHEE R B, 2ERIE - BfRiE b & BET 2 ERIK 7 & U Cl B - O FENME 2 FERE S
NTWDE, AECIREMmEmEERIC L 5 O - FEILREHIC K2 KRERIE « EHRIE~DE
BAAEE L, COPD BFH DOJpfE & ARE Y72 M JE o Ml B 12 %3 2 g 1gG FLaqm (i & s & e
FEDFREE) OBEMEZ PRI TFIEIC L o TR Lo, RIREE X, R R PR N ERE
Beri o> COPD i 63 4 (CE¥HM - 73.05%) & L, Mg IgG HriRMi O MIE 1 Zi@m ks Lizas v
ELISA % AW TIT o7z, BLRIZEWZ &2 Pg FDC381, SU63 (2% 1 2 HiiAMMi Rt TH EIC
HEORRE B Lz (BARMAT), F72, Pg FDC381, SU63 (Zxf9 2 Hrifli b5 i3 Aa ] 1
O/ LB LT (BT, Z 02 L1, sEEHLR DS 8 E L K @ o AR ErEaa
WElZ & b 729 FTROEBYEZIIE L3252 212X COPD HYIEAEE 240 L T\ 5 ATHelE %
IR L TG EHERI S iz, F72, MG A M A v ERET D &, hERUfiAEv &, IL-4
NMEETH L Z ENbroT-, K& W D Hygiene hypothesis & & THE 25 &, NI
PES RIERIL DT L E & B2, DFERNORIER~DRIFLA 25 D cytokine mileu (2522 L,
Z DR Th2 type 2IiE & $ifil 9~ 2 86PN EE STz,

A. AR B/

COPD ( Chronic Obstructive Pulmonary
Disease; [2PEEAZEMEMIEE) 1X, X \afliz
Pl & D RIEMERLF & KRN T D FIZ
L0, KKEEZPLICEEREZ KL, &
DA, MlamdE L (<E), <OEWRZE (P
FEMEMIRAE XR) AT, KUiHZEL KT8
PERFIRERIRB T D, AFHTIE, 500 5 AL
EMRARL, ToRIERETHIZLEND

ERABZENIMBN, &0 DIT 70 LR
TIEFER 17 %R EBETDHEEDLIL TV 5D,
COPD A& TIXEHMEDORIEZ L, PHFIE
MFE COPD MRS X v @sEE I &0 5,
L7275 T, IT4E COPD 1T & H MR E S %
5N5 X927 ->7= (COPD OJFREA L % X
11R7),

— 77, R X AR O RIEIZRE D,
BT 2 32 5 tiFE D3RI S 4, g D i
WA X Z e MERYYE CTH D, thEIE O
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KE Gy 22 5 8 5 18 M 8 2% o R IK B 1
Porphyromonas gingivalis7s £ DIRMEBRENME 7
T ARMMETHLZ ENFHLNTWD, T
fE, B IR ERRIEIC L > C, COPD & [Alk
2R & E R L OBENERE, WS
N5 E9T7mo7,

| B RS S EBEHT O RERA |
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- WEEC 2B REDIE
. 2EHORIEARL 2DEM
. METH- NEREOEY
. BEARETOREL
. #pElL
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COPD B LU ZD DB EE:
DIERE AT ES, RUBHTFED

N S

n

EOHEIC SIS B B RS, B0E, BRA,
EEIRES, FREERE BN, MDEES
REDETIZEHRERET I ADET- FROEBLL
1. COPDDFRELE

Leuckfeld &1, FZ#W5EIZ - T, COPD
JEB TIZIE COPD WML #R¥% FBIEG] & b L
TAHEIZHEBEIRIC X 2 8 W I O RN
W45 Z &% L7z (Leuckfeld I et al,
Severe chronic obstructive pulmonary disease:
Association with marginal bone loss in
periodontitis. Respir Med, 102(4):488-494,
2008.), Z D Z L%, COPD &t &K DR
METRIEDLEDTHDD, FOFEME A
= A KZHOWTEARRRE L Z W, £2T
AL T, 2 VIR THERERI AR E L,
T JE 9P R R P R AT & L o A L e
% IfyF [gG Hriffiiis 4 2 FH LT, COPD
BFE OIRRE & i E I B IR B oD B A B
MTLHZEEEME L, b, COPD
BIFIT A E T 232 <, AlED Y 2 7 )3
B, EE R E A L bl LT b W SO T
KFLTkY, HEMIIILITETT %,
F 7o, B o BTl a7 7
— VORI TICL Y, MERETLREIN
KT LTW5b, BEH T COPD B3 D H A
I JE IR B )P A PR ER L7 &
DOHRENH Y, 1 EN HEJE R R O FRHE N
COPD D HEIRAE D EALIZE#E 5 LB %
776

O FE4R:

O 7 (L&Y BimEMAREEMHTES U Am
Geriatric Soc, 2002)

COPD1E ZEEFC DA ETER T B Fusobacterium,
PrevotellalZ33 2B PIg AL ABD LHEL TLy
(Chest, 2003)

wEA
ﬂ ﬂ I ARt R COPDTE o0 7— 5D
A= H, influenzacB B REDMET (U Infect Dis, 2006)
T&E

S

NE5 - MEEA
BT R4t
i:: ST 1T ICLY FfiZ¢ 38 00 (Lancet 1999)
= COPD T 2% %)+ COPD 8 BEACH R TE ADIC KT

(Chest 2001, Thorax 2007)

=

b

8- A

X2. COPD&HER DB E A (fFERER)

B. ARAE (REE~NDER)
1. ®R

FEBR IR g N R @EBE O COPD B

63 4 CEXJFE : 73.0 %) & L7z, BroMHEUE
%, OWREE%L < 20 packs-years, @COPD LA
SR DORE R EAOE, @5 FELIN O BN R
A, @GR T a4 ROEMRMA® 4 17
HE Lz (R1EH),

n =63

Age (yr) 73.0 (71.7-75.4)
Sex (M:F) 61:2
Smoking status (C:F) 5:58
Pack-years 65.5 (57.0-74.1)
BMI (kg/m?) 22.0 21.1-22.4)
FEV, (% pred) 53.3 (50.2-58.9)
RV/TLC (%) 44.1 (42.7-45.8)
Dr./V, 2.6 2.4-2.9)
PaO, (Torr) 72.4 (70.9-76.6)
PaCO, (Torr) 39.7 (38.5-40.5)
Exacerbation frequency (/year) 1.9 (1.4-2.5)

Mean and interquartile range (95% confidence interval (CI))

2. FHEIEHE

1. COPD H{HE®D[FEFE: Anthonisen D iF
FEEIE LI HEE W,

2. WEREIRE ISR A I 1gG Bk
fili : 1f3E 1gG HriARffiL, Murayama &
DFHk (4dv Dent Res, 1988) IZHEVY,
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B ORI & o3l Lz iyg 2 M A1 & 2). £72, PgFDC381, SU63 (2T %
WT ELISA JEIZ LR~ CHIE L7z, £ HUiA MG E o & B LT
7o, HEEEOFVHMEEY S 2SD 28 7o (ZEEMIT - £ 3),
A TrWILIETUAM 2 “BHiE” & RE B3
;Hj:o if:, EW T R I 75 6 B s 7 A D B3 22
it , ctinobacillus
actinomycetemcomitans (Aa) Y4, Aa AR AL
SUNY67 Aa ATCC95523,
Capnocytophaga ochracea (Co) S3,
Eichenerra corrodens (Ec) FDC1073,
Fusobacterium nucleatum (Fn),
Prevotella intermedia (P1) ATCC25611,
Pi ATCC33563, Porphyromonas ¢
gingivalis (Pg) FDC381, Pg SU63, s &P F S
Treponema denticola (Td) ATCC35405, Yﬁ ¥ &7 @ &F
Campylobacter rectus (Cr) ATCC33238 Total number of patients = 63
D Wi (12 Wk & L7,

3. RIEMEAT 4 =— 2 —OWE Mg =

EIEE CRP, Bioplex system (Z X % I 75 o o A (il SR E R B O F AR

~IVTF A N A CRIHANE, B8 XY

57 R 4 AiE 491 3

- " s HEEE cE/ED DR E
VAP OFRHINLE - Sy, L% IL-8 . x ww e s
5 JL OV TNF-alpha DR % HIE L7, g
4, WE T KH OFEAL : Simple two-step g Mmfe 35 18 13 3 1.
swallowing provocation test (STS-SPT) %
W TAiT > 72 (Teramoto S et al, £l s L 0.6 21
Lancet 1999) , Aa ATCC29523 Pg FDC381 Pg Su63
P =048 P =0.006 P=0.047
3. MEEA~NDERE
Chi-squared test, Fisher’s exact probability test
7'553?714 , RESKRFOM I mEEBE SO
REETCHEMm SN, BIEHEHE ZFHMmT 5 &3
BRiZiE, &% oliEREZ 7 o F LI AL SRS EEIELUL)ICEE T SAF
SNTRHRITHEL TR Y, EAFRPFFES
ijfci 1/ N Cl: 5 a:@ar%: L/ 7‘:0 Variables Odds ratio 95% C.I. p value
Age (1) 132 004 - 4089 087
Smoking status (C:F) 4.41 040 - 13834 0.29
BMI (kg/m?) 2.92 014 - 7163 049
oo 4+ FEV, (% pred) 5.91 027 - 20020 028
C' Eﬁj‘b%ﬂ % Inhaled co:ticosteroid (Y/N) 1.20 030 - 4.68 0.79
Ab. to Pg (P/N) 0.12 -1.80 - -0.17  0.005
1. 075 B R P B =R Ab. to Aa ATCC29523 (P/N) 2.06 022 - 1579 049
=018
Pg FDC381 57% > Pg SU63 21% > Aa
ATCC29523 16%DIEIZFEHR ThH o7 (K3) 3. % 1gG il & JIE S
2. 10Li% 1gG HLfAAE & COPD I & B BUUSMTBHYE - BAMERECILIE CRP, 35 & 8

o WRYK BIE O IL-8 - TNF-alpha ¥ ICA B e
PgHm%1mm3:ﬂ¢é#%ﬁ%iﬁ FETRD D 1203, IE 1L-4 1T A
Tﬁ%ﬂ El/u @?F}Jhi)wﬂi’) L/71:_ (E‘E{%ﬁ’# ’Cﬁ‘m \_1&1@‘1%07’2— (. 4,5,6)0

_61_

o |




——

m4
I 75 8 B R iRl & 18 B AE
s P=025 P=0.03 P=0.03
3
S
H
H
=

T - . __

Aa ATCC29523 Pg FDC381 Pg Su63

P:positive, Ninegative Unpaired t test and Mann-Whitney’s U test

5
i 55 8 A b i & 5o RAE (B b o A b

~
h1A)
1L-8 TNF-alpha
N.S. N.S. N.S. N.S.
o o 1400 14001
225 225 a0 ; S
175 175 1000 1000
0 800g 800
125 125 s00d 500
75 75 4009 400
2009 200
25 il | o
25 o} @
N P N P N P N B
Pg. FDC381 Pg. SU63 Pg. FDC381 Pg. SU63

P:positive, N:negative N.S.: not significant, unpaired t test

=6 % o
mFsERmhEdEmEFY A ch1
L4 = IFN-g
g p=0.0338 i e
> s 120
8 ~ 90
: 2
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& . P gingivalis DY E RS % T LIFHE T,
%, = P. gingivalis HUAM MAESE » DL, X ’}’ R
U w VIR 2 B e R PEORIEIC BN T, ED
X EHERBER L T ODPEHT 0B T T
Wa,

8. BHLOIT
Tk, BVER SRR & BT C 3 2 b & s 70 B
T BHRMEOEGERZNGIC, HRAIETIEDIERE N
BTENTHEND, T, TOWSEIE. BERSK - &
SR AT LV o TEEFE P E TOHEEREIC K -
TITHbNB EEATND, A, —DOEER
& LT, Web EAR T — 2 MY AT LR L
7z (K9)s TOMEIKT—ZRX=ZAZFHLTEZLD
IETVANEREIN. FHOBEREMMNIEENS
T & T, HERIAED R & CIEORBICH X 532
0)1@)%&%%’(“%% CHfEE N, ERHER O
NBHRNERT 5 L Z2MFT 5, TNTZEM,
?i/ﬁ\ﬂ’ﬁ/ LEEAARDHOHEZEARD—DE UTFET %
ERDMMTH O, mALNTIEIADETH D o &
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3) BRI ERE R o SR8 o W2k ol e 2 0 7
o Ex
HI - 25 R TONR IS PO IENZEZITV, ER— s T adtE 9 %
Cid, XEMEROESNTE, DNERREICER 2 THREAYED FIICEN %, AW
ZROHMIE, B TRER U7z TERIIEBFE NS 2 MEER S A7 L) ORIRINERIRZ
Hlid B L TH S,
Jiik L T AEIRRRIE . A AT LICE> T2 LI BEZ /RIS, O OLeary D75 —
SRR (PCR). @7 u—¥ v VORISR (BOP Fplt%) Z4EERIC L, X2
EHREEDZHEME, BRI OEBH 2RI, OfERHE. @ifROFEHBZTRIEIC L
THER ARG « R L 72,
R D AT AT LBENC K > T, PCRBX T BOP i A RICUH Lz, £, BB
HARHEE DTERE H s K Uit O FERAHE L AR Lz,
filiam © AT AT LI EEMKEE T TTMiZ %0 % 88 ONEHEIREOREDHE ST,
D R EIREDLIEZ K 2 T D DHEHNT AT LTH %,

F—"7— F ! systematic oral examination, preoperative oral care, collaboration between

g V20 R Y R U AR AR L KBS U,

medicine and dentistry

amsZAt 1201041 H 15 H
o
WES. RSB OMEE T, HEREICHINT %
PEORDBRHAREN S, bR IC R E N 5 RS
FED R IRAEIC 5 2 % 5087 B U - th JH INFHE
DaAVET IHEEHINDZ XSk TERY?Y,
T DT &lX “Periodontal Medicine” & Fi& 115 —2#1li
T E UTHIEZZRT, 2 OERKEBICBWTE,
PR} — s RhE R S A T LD L ENT W5,
ZERLAEIE T ORI FMTHE 2 5 FREE T THIEE N
2T ENEZL. LODIKERERICRET 20T
B <D S EREEE O Tl b OB FIH
ELTHIBN TV S, WiV L Tzthic & % BiEREH

ST 20104E2 H 24 H

Dz DA TN BT & x> Te BEREF & MG TN
TWBA Y, il ah o e B#FIc L 5 Th.
THIERSAE, A, HHWVIFHRERE WIS 3 v
i EDORELIEMEMNEC B, o, HEFa—T
& EBITKENITH LA F N7z DN O F (EA T #E
WCEEIR B it 0 HAD RUBSYE D FEAE L. & D4
MyB2eEATH2HEEGMETH S, LT,
FREEER 72 B D T EIC & o T, TOMinic LIEN O
Witz 2 U T2 R T < T LIFERINICESR
WNH %, —7. “Periodontal Medicine” @ # 5/ 5
Pk JE o5 7 £ D 1 JPE R P BRI I EC IR 7 2 il 7 1 D Al
HME - RIEMER FOREICHT 2 HERERT, 5

k1T 700-8525 [ELHICX EEHMT 2-5-1
TEL : 086-235-6675 FAX : 086-235-6679

e-mail: stakashi@cc.okayama-u.ac.jp

45




——

ANHERSE SRR B ISP S A7 L ORI & ST

BEFRATC & o TR 5§ ZIREAUGIRABICKG % B I
&0 T, MFERRGYEHEIE A EEYED R KLY A
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Bl URER=MM) Tld. 2005 4 4 Fic TR
WBFICH T 2OEM AT L] ZHEL, T
Tbb, YT EHRE FTOTMZIT> 2 TO
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BaIc Ko TIEATREZZ IR D O IIENR IR Z R L
T, BHIRELZEDTHD—HEHZH> T3,

S, O ROPERS AT LICFEEL TlRZ2
UTcEH e R OHE, @ hRgIZRE & Tl
LA D IPER BB D UGERRE D LU, @ A
AT LR O 8E O H 8 K UFAH D
ADERRE 2175 T T EMHERE ISR 510
WEERLS 27 L) OEIRIA T ZHEET %,

PO SSENOWSTEN
1.oxf5
HEEREN RS ER AR (LR =D
ICBWVT, 2005 4E 4 F ~ 2009 £ 12 H OB H1c
[JEMHHRF IS 2 SRS A7 L) IKRE LT
EHME N R T 2B E (N=664 : B 353 £4.
311 %) ZRFICUTHE L, £, AV X
T LEMIC K 5 O ARIREO S EE Z NS 725
IZ, A EEFEGIC 2 ML R ERZZZ LT,
S 75 I AR fR 8 38 K O bk 72 3 8D 72 b TR
R L T BE (N=219) ZX5IC U TR
BITo T EHIC, KV AT LEMEIC K 2 IFEE R
DEFNEZENIC G A 382\ 5T-HIc, 2005
4 H ~2007 4 5 H OARHIC, HBiBEARNCE
WT G RE N T A LS E g (THA). % -
N T HEEERG (BHP). 35K U A T BT 4 & Hfhi
(TKA) Z3FhiL7z8#E (N=30) ZXf5ic UTHaHN
Bt 2 7o 120 2. MRIZ A S 27 LS ERT (2004
£ 1 TEMIERFICNT 2 SIS 27 L) ORNZHER

DR TSR
IR 348
LAY 248
WAPR SR 31
SO VR 18
JEE 11
TERSVRE 7
JhsiRL 1

o 60

(53 353 %4, Pt 311 %)

2005 4 4~2009 4F 12 H
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£ 1 H~2004 412 A) ICFRRICEHS M FTAT
BRTE B 2 52 U 7z 883 (N=18) & L7z,

T, RFFREBRENOMMEEEROKR 2SR TH
fiti U 7z

2. [ATRHARE I T 2 OPEE Y AT L] I KB
FPEREE A LR T 0D O FE OD B PRI RTHAIG O AT

O'Leary EIC K% 7T — U ERE (%) (F5—2
JYbhu—)lLa—R, PCR) BXUTm—E Tk
tiifi (bleeding on probing, BOP) DR (%, 71—
Y ZIFC M U 7o s HAl s a8 X 100 &
UCHI) 2O iR oK/ ST A—2 L LT,
RIS & FATE AT D 2 B SIS 381 % 7% 7 LR
U7z MEHEHTIE Mann-Whitney @ U #5E & v
TITW, PAEADY 0.05 Kiiiz i E2ED D L HIE LTz,

3. [AMRHAERE I T B OPEE Y AT L] 1K 5%
B IRAE 0D 25 ¥ O it PRI T 0D Fe ot

TERE HEE X OFlig O REA R Uz &S IRED
RIST A—=2E UT, R AT LENini#% O EE B
MIC B 2 7% 2 L #at U7z, #2EHEHT I3 Mann-
Whitney @ U #E %2 FHWTITU, P AEDY 0.05 AKiifi 2
AEAEDD LHE LT,

iR
1. TAMEARF I 2 OGRS X7 L ICFAEL
THRZ2 LI BE 0L E

BERMSHNASNTBEHEONRZE 1ITRT,
2005 4 4 A ~ 2009 4 12 H O AR Hic B =R A
5OMENOIRREICE L THE I Nz BEHRELL 664
HTHoTz, Tl BIZZIFFECTH o7 (B
53.2%. M 1 46.8%). #ANTITIE. BIESED 338
HERPEEZE S (50.9%). KNT, AR (37.3%).
WIRASEL (6.2%) DIETH - 7z,

R RO LIENZB E O R 2 £ 2 10R”7, F
Y5 & 18.9 K TH > 7z, 6mm LL LD H R
o b AT REER 39% 25D T\, iz,
LE RO ENRE O, ELVEIHEO o5
T W& BAEE) DHAT 2 TR ZIERI L.
XU A — REBUCHE L7285 5.5% Th - 7z,

2. AR TN B IEE S A7 L) IS KB
JPERE A ARRE D G FE D B PRI

o




——

HALRA M 2% 159 4549 2010
52 WBHOENRZ O ) (B)
T 100 = 100 *
. 37
7 A A — R (5.5%) 80 T 2 80 T
b 259 i - 1
6mm LA O E S v MM 39.0m) _ 60 gfm
e < i
REREL . 664 %, = a0} S o}
CHEEf AR IRRE DB X, g2 s & T E R 20t % 20k
D 2 Wi B1F % PCR (%) 38X U BOP [tk (%) 2
Ze LB UCRMii U 7z X 1ISRd & 5 1c, PCR 0% 0=—%%
(%) #&T BOPFRMER (%) LBICHRICHE L w1 DRSS 5 WIS A5 L) 12X 5 FIREH

(P<0.05.N=219), 9 7&b b5, BHEDIIFERHAIRER,
AROEEM I AT LORMICE>T, PHELSDH
RICBET BT Mo,

3. TAMARF I T 2 APEEIEY X7 L] ICk 5%
B IRRE D22 E FE DR R ARG

LEIRAEDZE X, THA, BHP, XU TKA %
R T B E E RNHRIC LT, EBRH B X UFiliko
FEAHBZEEIC U TR Lice RV AT L&2SR
Mid 5T & T BHEDERABIAHREICH DL
(P<0.05. ¥ A7 LB - %197 H. N=18 #4; &
27 L% - #80 H. N=30 #1) (K2A), F/z,
FIERD N RICHB N T, MBOFBRAHBICDOWTE,
KRV AT LOERC K> THRICHD T 5T &y
MmoTz (P<0.05) (K2B)., d7&bbB, 37 ELLE38
FERTGEOFEAH B 1.25 H, 38 FELL EOFEEH %K
1 0.63 HIZ LD LTz,

%z %
EHHREF N TEME NS ARTFMIZ. BEO2H
IREEICEZ KR AHZMNZEDTHO, K& LT,
Z DM TRICHED 2 ERGMENREET 2 LN
H%%Y, LMo TEL OEBREETIE, ffirhodk
BESFMEINSMRICEDE T, HEDWLIAENS
BEDEM - 5 7 2179 FMHERF — LR S
NTWB, —/, FIEHEEK CESUERERICHRET
T EENMER I N, Daih 5, flimicE Lwn
BIHE R OB 2 R T 72D T AH— KD
ElZ TN TE . L LAEDNDL, WAEE
FHEL TAEMTPRICHER Ls iz, EREHEERH
TRPBEHINTNE T EEHDHIRL,

Ay RS TR 75 0 JE RCE DS, R EREE
BLERBZERGYAVZICKEDES T EMHHRE SN,
i) £ “Periodontal Medicine” & #5 & 1% —2£1fH

37-38 [EOHEL (H)

A IRRED T T

CIEEIRREDRTAM X, (A) O'Leary @ PCR (%), 85X T (B)
BOP Btk (%) ZMWWT. BR-IR2EE & 4SRRI T4l e Al o
2IFRICBW M L7z, b bR < DRI % PCR B
XU BOP DA E &, Mann-Whitney @ U #i7E 2 IV THat
Lizo 3. 75 7REBRHCET % T+ EERE TR LT
(N=219, T5—/\—I3HERAZRT ). * 1 P<0.05,
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— 100}
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TATL YATL O =0T
By i By s
2 TS S B IS 25 L) 1o & % 2 EHRAE
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REIRBEICH T 280 E. MBric TREMIHER IS 2 s
B AT L] DBE L7z 0 2005 4 4 H ~2007 45 HD
M, MEEEIRNC B0 T A TR @R (THA) . i -
AT BB BHP), 36Xk U A THERIE 2@ i (TKA)
ZREME T T BEORT, WRCBW Oz
Kl LicfE (N=30) ZHRICLT, (A) EBRHE. BXU
(B) it DFEEAH A TR UCRM Lz, BN RE. 4
Beic TRAMAEE I 2 AMEERY A7 L) DEET 2L
A 2004 4£ 1 A ~2004 4 12 A ORI, BEA RN TH
BOFiA I LIz BE (N=18) & Uiz, SREMOERE A,
Mann-Whitney @ U #EZ FHWWTHI LTz, &H. 7T 7%
FHC U 2 T ERER 22 TR U Tee TT— /N3 HEHE(R 2
27R9, * 1 P<0.05,
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PEfili ep il
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HHERNETH?

20 161
& (87.0%) (82.1%)

i 0 4
LA 0%) (2.0%)
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AR HEHIS DFERE & 732 % BURF O THTEE 7 > 7 ¢
THENG | WEEDHEN, ZFOFO—DIC [HEOHEE]
MAANS Nz, DX S HRHRIE RO, [
JEE LD O v T M DWW I E IS B F— L
DFRIEIX. BARRICEBY 2 EEOE 2l X9
LI-DICEBETHZEEZ D, FiC. RHMB T
AR Tl 2 9 E NIz B FRSIRRBIC 5 2 &
L2 OENEERICERT 2 WEELE HRA
JEYYE DFIE THIIE. RIS O 2B IKRED %
EICEDN B,

2005 1 4 A, ttaEgEN B CREAER SRR T
. TREHEREIC T 2 SIS A7 L] G
UTeo AV AT L&, MFHEERT « biRd 1 - EEAT -
FlfC K> TR ENTWVWS (K 3), T, ER
Y FRED S A O OIS O EEMIC DV T,
T4y I r—LRavey P TONE. A
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FHE R NI OZ A - BB 2170, BT
FIOERDN S % hid NFET UL, ks LE~
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D LEDWRERTy " e@RET B eNnhol, &
51, PCR BX U BOP EMERZ iR/ ST A—2 L L
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BRI A EICE L (K1),
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Prognosis of Periodontitis Recurrence After Intensive
Periodontal Treatment Using Examination of Serum IgG
Antibody Titer Against Periodontal Bacteria

Noriko Sugi,’ Koji Naruishi,' Chieko Kudo,' Aya Hisaeda-Kako,' Takayuki Kono,?
Hiroshi Maeda,' and Shogo Takashiba'*
"Department of Pathophysiology-Periodontal Science, Okayama University Graduate School of Medicine,
Dentistry and Pharmaceutical Sciences, Okayama, Japan
2Department of Comprehensive Dentistry, Okayama University Hospital of Medicine and Dentistry,
Okayama, Japan

Chronic periodontitis is associated with
systemic diseases such as atherosclerosis.
In this study, we evaluated the efficacy of
serum IgG antibody titer to periodontal
bacteria for prognosis of periodontitis recur-
rence during supportive periodontal therapy
(SPT) phase. The 139 patients during SPT
phase were selected and divided to two
groups as follows: “Stable” and “Recur-
rence” group at SPT phase for case—control
study: “High IgG titer” and “Normal IgG
titer” group before transition to SPT phase
for cohort study. We examined whether
clinical findings or serum IgG antibody titers
to periodontal bacteria are risk factors for
the development of periodontitis recur-
rence. Case—control study showed that

there were significant differences between
the stable and recurrence groups in age and
number of teeth. The serum IgG antibody
titer to Eikenella corrodens FDC1073, Por-
phyromonas gingivalis SU63, and Campy-
lobacter  rectus  ATCC33238 was
significantly higher in the recurrence group.
Next, we found, that the recurrence ratio in
the high 1gG titer group to Gram-negative
obligate anaerobe, Prevotella intermedia,
Treponema denticola,and C. rectus was
significantly higher than that of the normal
IgG titer group. Taken together, serum IgG
antibody titer test is useful in the prognosis
of periodontitis recurrence during the SPT
phase. J. Clin. Lab. Anal. 24:1-8, 2010.
© 2010 Wiley-Liss, Inc.

Key words: serum IgG antibody titer; periodontitis recurrence; supportive periodontal

therapy

INTRODUCTION

Chronic periodontitis is a polymicrobial infectious
disease (1) and the disease may result in loss of teeth by
inflammation-mediated bone resorption. More than 300
individual cultivable species of microbes have been
identified in the human mouth (2,3). Recurrence of
periodontitis caused by insufficient periodontal main-
tenance may lead to poor oral health, and result in tooth
loss. Therefore, in order to prevent the recurrence of the
disease after periodontal treatment, it is important to
establish the efficient methods for prediction. Recently,
many researchers have reported that chronic period-
ontitis resulting from persistent low-grade infection of
Gram-negative bacteria is associated with increased
atherosclerosis, diabetes mellitus, and other systemic
diseases disseminated through blood stream (4,5).

© 2010 Wiley-Liss, Inc.

Therefore, as the infection control is very important
for general health, it should be evaluated by appropriate
laboratory clinical tests focused on microbial infection.
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The microbiological examinations for periodontitis
have been available to dental clinicians since the end of
the 1980s (6). It has been generally accepted that
infection with periodontal bacteria leads to humoral
immunological responses and elevates the levels of
serum IgG antibody to the bacteria (7,8). There are
various reports regarding the usefulness of the serum
IgG antibody titer against periodontal bacteria to
evaluate the treatment effects for periodontitis (9,10).
As serum IgG antibody levels correspond to the amount
of periodontal bacteria, the effects of treatments focused
on elimination of bacteria could be evaluated by
decrease of serum IgG titer to the pathogens.

Supportive periodontal therapy (SPT) is an integral
part of periodontal treatment, and is essential to prevent
the recurrence of the disease in susceptible individuals,
because periodontitis is frequently recurrent even after
the intensive treatment (11). In general, clinically,
several risk factors for the susceptibility of periodontitis
recurrence are evaluated during the SPT phase, includ-
ing: (i) the prevalence of residual periodontal pockets,
(i1) tooth loss, (iii) the systemic conditions in each
patient, and (iv) environmental or behavioral factors
such as smoking (12). Basically, these factors should be
considered and evaluated together for prognosis of
periodontitis recurrence. Determining the risk for
periodontitis recurrence during SPT phase would help
the clinician to customize the frequency and contents of
SPT visits. As chronic periodontitis is an infectious
disease, it is important to evaluate the infection levels of
periodontal pathogens. However, the current test for
evaluating the level during SPT phase is not clinically
useful, so establishment of convenient diagnosis system
for the prognosis of periodontitis recurrence is needed.

In this study, we propose a new method for the
prognosis of periodontitis recurrence during SPT phase
using measurements of serum IgG antibody titer against
periodontal pathogens. To show the clinical usefulness
of serum IgG antibody titer for prognosis of the discase,
we analyzed the relationship of several clinical data and
serum IgG antibody titer to periodontitis recurrence
during SPT. This examination will help to identify the
most appropriate approach to SPT for individual
patients to prevent the periodontitis recurrence. We
believe our approach contributes to promotion of
general health in the future.

MATERIALS AND METHODS
Study Population

The subjects included 139 (male: 34, female: 105,
average age: 61.4+10.4) chronic periodontitis patients at
the Department of Periodontics and Endodontics,
Okayama University Hospital of Medicine and Dentistry.

J. Clin. Lab. Anal.

The patients received intensive periodontal treatment
followed by SPT for more than 1 year.

Informed consent was obtained from each subject,
and the protocol for the evaluation of serum IgG titer
has been approved by the institutional review board.
The intensive periodontal treatment include scaling,
root planning, under infiltration anesthesia, and period-
ontal surgeries at one or more sites. SPT procedures
included re-motivation, plaque control guidance, scaling
and root planning, and removal of local environmental
factors at intervals of a few months. Patients with
systemic diseases such as diabetes were excluded from
this study because of the elevated risk factors for
periodontal diseases. A detailed breakdown of the
criteria for inclusion and exclusion in this study is
presented below.

Inclusion Criteria

1. Adult patients with chronic periodontitis.

2. Patients with chronic periodontitis, treated by means
of scaling and root planning and/or periodontal
surgery, and in SPT phase for at least 1 year.

3. Patients systemically healthy, and without relevant
chronic medication intake.

Exclusion Criteria

—_—

Pregnant women or in lactation.

2. Systemic antibiotic intake. Frequent use of anti-
inflammatory drugs.

3. Patients with systemic diseases.

Three or more periodontal pockets with >6 mm

5. Additionally, other habits, such as smoking, were

recorded by a directed interview, as well as any

relevant systemic condition or medication intake.

>

Preparation of Bacterial Antigens

Ultrasonic extract antigens were used for antigen
samples of periodontal bacteria. The bacteria were
allowed to reach maturity in pure cultures, using agar
plate and liquid media, and diluted with phosphate-
buffered saline solution (PBS). After the bacterial cells
were sonicated to destroy cellular membranes, each
bacterial solution sonicated were centrifuged at 12,000g
for 20min to obtain the supernatants. These bacteria
included: Aggregatibacter actinomycetemcomitans Y4,
A. actinomycetemcomitans ATCC29523, A. actinomyce-
temcomitans SUNY67, Capnocytophaga ochracea S3,
Eikenerra corrodens FDC1073, Fusobacterium nucleatum
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ATCC25586, Prevotella intermedia ATCC33563, Classification of Subjects and Statistical Analysis

P. intermedia ATCC25611, Porphyromonas gingivalis
FDC381, P. gingivalis SU63, Treponem denticola
ATCC35405, and Campylobacter rectus ATCC33238.

Measurement of the Serum IgG Antibody Titer
to Periodontal Bacteria

The levels of serum IgG antibody titer against
periodontal bacteria were measured before transition
to SPT phase, and once or twice a year during SPT
phase.

The amount of serum IgG that bound to each
pathogenic bacteria antigen causing periodontitis was
measured by ELISA as described previously (8). Briefly,
each antigen was diluted to 10pg/ml with 0.1M
carbonate buffer (pH 9.6). A portion of this diluted
solution (100 ul) was then added to each well in a flat-
bottomed microtiter plate (Greiner Co., Ltd., Frick-
enhausen, Germany) and the plate was stored overnight
at 4°C. Each well with immobilized antigen was washed
three times with PBS (pH 7.4) containing 0.05% Tween-
20 (PBST). Subsequently, a diluted serum sample
(3,100-fold dilution with PBST) was added to each well.
After incubation at 37°C for 2 hr, each well was washed
three times with PBST and bound/free (B/F) separation
was carried out. Next, a 100 pl portion of 1:5,000 diluted
alkaline phosphatase-conjugated goat antihuman IgG
(Jackson Immuno Research Laboratories, Inc., Balti-
more, MD) was added to each well. After incubation at
37°C for 2h, each well was washed three times with
PBST and B/F separation was carried out. Thereafter,
50 wl of p-nitrophenyl phosphate (Wako Pure Chemical
Industries, Ltd., Osaka, Japan) adjusted to 1 mg/ml with
10% diethanolamine buffer (pH 9.8) was added to each
well as substrate. The plate was then incubated at room
temperature for 10-20 min. The enzymatic reaction was
terminated by adding 50 pul of 3N NaOH and optical
density (measurement at 405 nm; reference at 490 nm)
was measured in a Micro ELISA Auto Reader (Bio-Rad
Laboratories, Hercules, CA).

The sera from ten healthy subjects (age: 20-29 yr)
were pooled and used as the calibrator of analysis.
Using serial dilutions (1:12.5, 1:50, 1:200, 1:800, 1:3,200,
1:12,800, and 1:51,200) of this pooled control plasma,
standard titration curves were prepared. The absorbance
of each sample after reaction was defined as ELISA unit
(EU), so that 100 EU corresponds to 1:3,200 dilution of
the calibrator sample. For clinical use, the following
formula was applied to the EU to calculate the
diagnostic standardized value: standardized va-
lue = (IgG titer of patient—mean IgG titer of healthy
subjects)/2 standard deviation (SD) determined by mean
IgG titer of ten healthy subjects.

At 2 years during SPT after periodontal healing,
subjects were classified into a ““Recurrence group” (with
recurrence or progression of periodontitis) and a “Stable
group” (without recurrence or progression of period-
ontal disease) for a case—control study (Fig. 1A).
Patients with three or more deepening periodontal
pockets with a depth of 3mm or more after the
transition to SPT phase were judged to be “with
periodontitis recurrence or progression,” based on the
report of Levine et al. (13). Trained dentists performed
the examination of clinical findings (age, number of
teeth, plaque control record (PCR), bleeding on probing
(BOP), and periodontal pocket depth by pocket prob-
ing), and a supervisory doctor checked it so that there
was no difference in technique among attending dentists.
PCR was examined using O’Leary plaque index (14).
Significant differences between each group were ana-
lyzed by Mann—Whitney U-test.

Secondly, subjects were classified into “High IgG
titer” and “Normal IgG titer” group in serum IgG
antibody titer against periodontal bacteria at the

Intensive
periodaontal
therapy
L} | l
First vist SPT‘(start) SPT (2 years)

(Stable (N=112)

Recurrence (N=27)
- 4

F Y

Clinical findings
Serum g titer

F 3

analysis examined by trained dentists
B Intensive
periodontal
therapy SPT (2 years)
| L] Ll
First vist SPT (start)
High 19 titer ™| Ratio of
Marmal g titer p|| recurrence
¢ 7 :
depends on analysis

periodontal bacteria

Fig. 1.  Experimental protocol (A) A case—control study. At 2 years
during SPT after intensive periodontal treatment, subjects were
classified into a ““Recurrence group” (with recurrence or progression
of periodontitis, N = 112) and a ““Stable group” (without recurrence or
progression of periodontal disease, N =27). Significant differences
between each group were analyzed by Mann—Whitney U-test. (B)
A cohort study. At the beginning of the SPT phase, subjects were
classified into “High serum IgG titer”” and “Normal serum IgG titer”
group in each strain of periodontal bacteria. Significant differences of
periodontitis recurrence ratio within 2 years after intensive periodontal
treatment between each group were analyzed by Pearson’s y? test.

J. Clin. Lab. Anal.
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beginning of the SPT phase for a cohort study (Fig. 1B). P =0.020: E. corrodens ATCCI1073, P =0.040:

Patients exhibiting IgG antibody titer levels significantly
(>20) above the average among healthy volunteers are
defined as having high-level serum IgG antibody titer
against periodonopathic bacteria. Significant differences
of periodontitis recurrence ratio between each group
were analyzed by Pearson’s ¥ test.

For statistical analysis, computer software Statview
5.0 (Abacus Concepts, Inc., Berkeley, CA) was used.

RESULTS
Clinical Findings of Patients Before SPT Phase

Chronic periodontitis of all patients were treated by
intensive periodontal treatment. The healing was eval-
uated by trained dentists using routine periodontal
examination methods (periodontal pocket depth, BOP,
and X-ray). A total of 139 patients during SPT phase
were analyzed for case—control study (Stable group: 112,
Recurrence group: 27). Clinical findings of patients
before SPT phase are summarized in Table 1. There
were no significant differences between the stable and
recurrence group in the score of their PCR, BOP, and
even averaged probing pocket depth. On the other hand,
there were significant differences between the stable and
recurrence groups in their age and number of teeth (age,
P =0.026: number of teeth, P =0.025: Mann—Whitney
U-test).

Statistical Differences Between the Stable and
Recurrence Group in Serum IgG Antibody Titer
Before Transition to SPT Phase

In 12 strains from 8 bacterial species, average of serum
IgG antibody titer against all of periodontal bacteria
before transition to SPT phase in the recurrence group
was higher than that of the stable group (Fig. 2).
Especially, the levels of serum IgG antibody titer to
several periodontal bacteria were statistically higher in
the recurrence group than that of the stable group before
transition to SPT phase (4. actinomycetemcomitans Y4,

TABLE 1. Clinical Findings at the Beginning of SPT Phase

P. gingivalis SU63, P =0.020: C. rectus ATCC33238, P =
0.025: Mann—Whitney U-test). The serum IgG antibody
titer against T. denticola ATCC35405 was also clearly
higher in the recurrence group than in the stable group
(P =0.081: Mann—Whitney U-test) before transition to
SPT phase.

Statistical Differences Between the High and
Normal Serum IgG Titer Group in Periodontitis
Recurrence

In a cohort study, the patients were categorized into
two groups according to their serum IgG antibody titer
levels associated with the eight known periodontal
bacteria. In the “normal” group, the level of serum
IgG antibody titer was observed to be lower than 1.0
against each type of bacteria at the beginning of the SPT
phase. In the “high” group, the level of serum IgG
antibody titer exceeds 1.0 against periodontal bacteria.
As shown in Table 2, importantly, we found that there
were no significant differences between the Normal and
High serum IgG antibody titer group in all clinical
findings. From these clinical data, we confirmed to
become healthy clinically in both groups by active
periodontal treatment. Furthermore, we observed the
tendency that the recurrence ratio of the high serum IgG
titer group was higher than that of the normal group
(Normal group: 14.9-19.0 %, High group: 20.5-36.8 %).
Especially, the recurrence ratio of the high IgG titer group
to three obligate anaerobic bacteria was statistically
higher than that of the normal titer group (P. intermedia
ATCC25611, P=0.021; T. denticola ATCC35405,
P=0.039; C. rectus ATCC33238, P=0.048: Pearson’s
x? test). In addition, the recurrence ratio of the high titer
group against P. gingivalis SU63 was higher than that of
the normal titer group, although there was no statistical
difference (P = 0.083: Pearson’s % test). Furthermore, we
examined the combined recurrence ratio in high IgG
antibody titer against 12 periodontal bacteria, and the
periodontitis recurrence ratio of the high titer group was

Stable group (N = 112) Recurrence group (N = 27) P-value
Age (yr) 60.2+10.6 67.0+8 1 0.026*
Number of teeth 22.0+6.3 17.24+82 0.025
PCR (%) 21.5+15.1 22.4+13.0 0.775
BOP (%) 11.3+11.0 13.9+87 0.224
Pocket depth (mm) 2.30+0.3 2.50+05 0.158
SPT period (month) 489+12.4 51.84+12.5 0.362

Clinical findings excluding SPT period were examined at the beginning of SPT phase. PCR, Plaque control record; BOP, Bleeding on probing.
*Significant difference (P<0.05, Mann-Whitney U-test) between stable and recurrence group. Values represent the mean +standard deviation

(SD).

J. Clin. Lab. Anal.
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Fig. 2.  The levels of serum IgG antibody titer against 12 periodontal bacteria. The significant differences between ““Stable” and “Recurrence”
group were analyzed using the Mann—Whitney U-test. Each dot represents an individual data tested by ELISA assay. The Y-axis (IgG Titer) in
each panel denotes the value determined as (serum IgG titer tested by ELISA)—(mean titer calculated using that of healthy subjects)/(2 SD
calculated using that of healthy subjects) as described in Materials and Methods section. Ave, average of IgG Titer: each data have calculated and
shown as average+SD. *P<0.05. Aa, A. actinomycetemcomitans; Co, C. ochracea; Ec, E. corrodens; Fn, F. nucleatum; Pi, P. intermedia; Pg, P.

gingivalis; Td, T. denticola; Cr, C. rectus.

greater than that of the normal titer group (High titer
group: 21.6 % (N=97), Normal titer group: 14.3%
(N =42), P=0.339, Pearson’s y° test).

DISCUSSION

Periodontal disease is a common chronic infection
caused by Gram-negative bacteria such as P. gingivalis
and P. intermedia (1). Recurrence of periodontitis may
lead to poor oral health, and result in tooth loss.
Therefore, in order to prevent the recurrence of the
disease after periodontal treatment, it is important to
establish the efficient methods for patients. Recently,
epidemiological research provides strong evidence that
periodontitis is a risk factor for systemic diseases such as
cardiovascular disease (5,6). A number of studies have
reported that periodontal infection would be a risk
factor for progression of myocardial infarction and
stroke (15,16). Therefore, persistent low-grade infection
by chronic periodontitis is also a focus for physicians.

This study is a part of our ongoing efforts to elucidate
the clinical usefulness of serum IgG antibody titer to
periodontal bacteria. In general, it is well recognized

that periodontitis is a multifactorial disease (17-19). For
example, a young patient developing periodontitis might
be most likely a carrier of one or more genetic factors.
Patients may also have one or more chronic systemic
diseases associated with an increased risk for period-
ontitis. Therefore, it is difficult to identify the factors
contributing to the onset, progression, and the recur-
rence of periodontitis following periodontal therapy.
Good control of supragingival plaque is important to
prevent the periodontitis recurrence in SPT phase, after
intensive periodontal treatment. However, our results
have shown that the predictive value of routine period-
ontal parameters (PCR, BOP, and pocket probing depth)
is relatively low (Table 1). Periodontal examinations we
performed routinely did not provide clear predictions for
the recurrence of periodontitis. This is not unexpected
because routine periodontal examinations such as BOP
and pocket probing depth primarily indicate the past
reaction to inflamed periodontal tissue. As shown in
Table 1, among the factors relating to the periodontitis
recurrence during SPT phase, we found age of patients is
one of the risk factors in the recurrence. With age,
metabolism, restoration ability, and preventive ability of

J. Clin. Lab. Anal.
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1  TABLE 2. Clinical Findings After Periodontitis Treatment and Reccurrence Ratio During SPT 55
3 Strains Examination Normal laG titer High IgG titer P-value 57
Facultative anaerobic Aa Y4 Patients number 104 35
5 Age (yr) 60.1+10.7 64.0+9.2 0.16 59
Number of teeth 21.8 20 0.17
7 PCR (%) 21.3 25.7 0.47 61
BOP (%) 11.7 144 0.51
Pocket depth (mm) 2.32 2.29 0.66
9 Serum IgG Ab. Titer 0.079 2.51 <0.0001 63
Recurrence ratio (%) 17.3 25.7 0.28
11 Aa ATCC29523 Patients number 107 35 65
Age (yr) 61.2+10.6 61.5+10.3 0.92
Number of teeth 222 19.2 0.085
13 PCR (%) 2.7 216 0.54 67
BOP (%) 124 124 0.79
15 Pocket depth (mm) 2.28 2.41 0.39 69
Serum IgG Ab. Titer 0.11 2.69 <0.0001
17 Recurrence ratio (%) 16.8 28.1 0.16 71
Ec FDCI1073 Patients number 82 57
Age (yr) 60.8+10.4 61.6+10.5 0.69
19 Number of teeth 22.1 20.2 0.064 73
PCR (%) 23.1 21.6 0.41
21 BOP (%) 124 12.2 0.63 75
Pocket depth (mm) 2.31 2.33 0.89
Serum IgG Ab. Titer 0.11 2.64 <0.0001
23 Recurrence ratio (%) 15.9 24.6 0.21 1
Obligate anaerobic Pi ATCC25611* Patients number 115 24
25 Age (yr) 61.3+10.1 61.1+12.5 0.93 79
Number of teeth 21.6 20.2 0.49
27 PCR (%) 22.3 23.3 0.84 81
BOP (%) 12.2 13.7 0.51
Pocket depth (mm) 2.31 2.39 0.24
29 Serum IgG Ab. Titer 0.02 2.07 <0.0001 83
Recurrence ratio (%) 15.8 36.1 0.021
31 Pg FDC381 Patients number 100 39 85
Age (yr) 61.7+10.5 60.1+10.5 0.56
Number of teeth 21.8 20.2 0.43
33 PCR (%) 23.1 213 0.39 87
BOP (%) 12.4 12.4 0.99
35 Pocket depth (mm) 2.29 2.38 0.59 89
Serum IgG Ab. Titer 0.14 3.14 <0.0001
37 Recurrence ratio (%) 19.1 20.5 0.84 91
Pg SU63 Patients number 113 26
Age (yr) 61.8+10.6 57.849.3 0.18
39 Number of teeth 21.2 22.1 0.99 93
PCR (%) 24.2 124 0.29
41 BOP (%) 13.1 9.1 0.15 95
Pocket depth (mm) 2.31 2.33 0.95
Serum IgG Ab. Titer 0.004 3.13 <0.0001
43 Recurrence ratio (%) 16.8 36.1 0.083 97
Td ATCC35405* Patients number 120 19
45 Age (yr) 61.1+10.2 61.3+12.3 0.88 99
Number of teeth 21.8 18.8 0.14
PCR (%) 23.3 17.8 0.24
47 BOP (%) 12.7 10.4 0.67 101
Pocket depth (mm) 2.33 2.23 0.22
49 Serum IgG Ab. Titer 0.21 2.31 <0.0001 103
Recurrence ratio (%) 16.7 36.8 0.039
51 Cr ATCC33238* Patients number 100 39 105
Age (yr) 61.5+10.1 60.6+11.4 0.79
Number of teeth 22.1 19.9 0.22
53 PCR (%) 2.1 233 0.76 107
J. Clin. Lab. Anal.
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TABLE 2. Continued
Strains Examination Normal laG titer High IgG titer P-value

BOP (%) 11.8 13.6 0.65

Pocket depth (mm) 2.26 2.42 0.13

Serum IgG Ab. Titer 0.02 3.67 <0.0001

Recurrence ratio (%) 14.9 29.7 0.048

Data were analyzed by Mann—Whitney U-test for clinical findings and Pearson’s % test for Recurrence ratio between “Normal” and “High” 1gG
titer group. *, P<0.05: The recurrence ratio in “High” IgG Titer group is significantly higher. Aa, 4. actinomycetemcomitans; Ec, E. corrodens;

Pi, P. intermedia;, Pg, P. gingivalis, Td, T. denticola; Cr, C. rectus.

periodontal tissue cells are reduced irreversibly. There-
fore, the risk of periodontitis recurrence might increase
with the age of patients indirectly.

There have been reports that measurement of serum
IgG antibody titer was useful for diagnosing period-
ontitis or judging the treatment effects (15). However,
during the SPT phase following active periodontal
treatment, the usefulness of the levels of serum IgG
antibody titer was still unknown. We have proposed a
new insight for the prognosis of periodontitis recurrence
during SPT phase using serum IgG antibody titer. In
this study, we analyzed the usefulness of the levels of
serum IgG antibody titer in predicting the recurrence of
periodontitis during SPT phase by multiple classification
analysis. We used sonic extracts of whole bacterial cells
as antigens for ELISA. As the bacterial antigens include
various components, mainly protein, lipopolysaccharide
(LPS), and DNA, the serum IgG antibody titer against
periodontal bacteria reflects total results of antibody
responses (8).

Periodontitis is a bacterial infectious disease (17). The
humoral responses against bacteria are largely different
among individuals. The immunological response against
specific bacteria should be clinically useful for evaluating
the risk of periodontitis recurrence. Figure 2 shows the
levels of serum IgG antibody titer against 12 periodontal
bacteria before transition to SPT phase in the stable and
recurrence group. Interestingly, although the levels of
serum IgG antibody titer against all periodontal bacteria
were variable, we found that the serum IgG antibody titer
against several bacteria (A. actinomycetemcomitans Y4,
E. corrodens ATCCI1073, P. gingivalis SU63, and C. rectus
ATCC33238) was significantly higher within the recur-
rence group than the stable group when in transition to
SPT phase. These findings indicate that serum IgG
antibody titer might be useful clinically as a diagnostic
marker of periodontitis recurrence during SPT phase.

From another viewpoint, we examined the differences
of the periodontitis recurrence ratio between the high
and normal serum IgG antibody titer group when
transition to SPT as a companion study. Interestingly,
we observed the tendency that the recurrence ratio of the

high serum IgG titer group was higher than that of the
normal group as shown in Table 2. Especially, we found
the recurrence ratio of the high titer group against
several periodontal bacteria (P. intermedia ATCC25611,
T. denticola ATCC35405, and C. rectus ATCC33238)
was statistically higher than that of the normal titer
group. Furthermore, we examined the combined recur-
rence ratio in high IgG antibody titer against 12
periodontal bacteria. Interestingly, we found that the
periodontitis recurrence ratio of the high titer group was
greater than that of the normal titer group. The
combined periodontal bacteria might provide an effec-
tive clinical prognosis of periodontitis recurrence. Our
findings indicate that the serum IgG antibody titer
might be useful as a predicting marker of periodontitis
recurrence during SPT phase. Also, Tolo et al. reported
that the level of serum IgG antibody titer against
P. gingivalis increases before absorption of alveolar bone,
and could predict the progression of periodontitis (20).
This report supports our concept.

According to recent studies, chronic periodontitis,
persistent low-grade infection of Gram-negative bacter-
1a, 1s associated with increased atherosclerosis, heart
disease, diabetes mellitus, and other systemic diseases
through the blood stream (4,5,21). So poor oral health
may have profound effect on general health; therefore, it
1s important to prevent the recurrence of periodontitis
for health promotion practice.

We believe that SPT is effective for preventing the
recurrence of periodontitis. In this study, we wanted to
find the primary risk factors of periodontitis recurrence
in patients after periodontal treatment. From multiple
classification analysis on clinical findings and serum IgG
antibody titers before transition to SPT phase, we
elucidated the predictive markers for the recurrence of
periodontitis in view of humoral immune responses to
periodontal infection. We propose the attention should
be focused on the levels of serum IgG antibody to
periodontal bacteria when transition to SPT phase. Our
findings show that elevated serum IgG antibody titer is
an important marker to predict the periodontitis
recurrence during the transition to SPT phase.
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