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ARAFIEO B EIIE, o JETREEIC K D18 M o B & R Rk sl A2 R ( gingival
crevicular fluid: GCF ) #1® FDF YJWrEE# 5% ( FDF cleaving activity: FC
activity ) ZLOREETZATVY, HJETER OFALFEIE & LT FC activity DA%
HOEMNZTHZETHS.

P& 8 2 FBE 20 NI BRI A 21TV, BASPEDG BT N EER 21T

P

o7, GCF L WA N 77— 27 13BN CTH % clinically healthy sites (CH) , deep
non-bleeding sites (DNB ) , deep bleeding sites (DB ) 75 )& 1a%RT ( BL )& X O
JAEE% (PT ) (ENEERELL, FC activity OH|E & Tannerella forsythia ( T.
forsythia ), Porphyromonas gingivalis ( P. gingivalis ) ¥ X " Treponema denticola ( T.
denticola) T DO ZEIT- 7=,

T DOFER, PERESEE O LI I T, FC activity 1338 & B2 PT ICBWTAH
B n@o o, Beb2 >0/X7 XA —%— ( PPD, CAL, GCF 53X FC
activity ) OB ROFHBIIHTCTIL, PPD & CAL BHZERWTHERAHBEBERITRD
bivle. 7T — 7 M OIEMOMN 21T o 7oA, BL (25U TDNB £ & DB FEDH
ERHERIL 3EE L $85.7 U TH 72723, PT IZBWTIE, T forsythia 23k /-
DB #ED1 HfL &R\ TR S e o7z, £/ BL BLO PT IZBWT, @D

AL & R HHEALIC 1T D FC activity D EEE &2 1T - 7245, SEfE L b A AT



WO LNz, — T, 3EME HIC BL & PT O TIIMHEAL, RBRHE
fir & b L.

AMZEDORER LV, FC activity 25 ETEREFEMOFEEE & L THZ Th 5 AlgEMEN R
WXz,

35| 38 . Tannerella forsythia, forsythia detaching factor, FC activity, GCF



Abstract

The aim of this study was to investigate the effect of periodontal treatment on forsythia

detaching factor ( FDF ) cleaving activity ( FC activity ) in gingival crevicular fluid ( GCF )

derived from patients with periodontitis and to clarify the effectiveness of FC activity as

an indicator of periodontal therapy evaluation.

Twenty patients were selected and periodontal treatment was conducted on 7 periodontitis

patients who meet the inclusion criteria. GCF and subgingival plaque samples were collected

from clinically healthy sites ( CH ), deep non-bleeding sites ( DNB ) and deep bleeding sites

( DB ) before ( BL ) and after ( PT ) treatment. Analyses were performed to measure FC

activity and to detect Tannerella forsythia, Porphyromonas gingivalis and Toreponema

denticola.

Comparisons of the average of site value indicated that there were significant reductions of

FC activity in intra-group comparisons between BL and PT in all groups. Correlation analysis

between two sets of parameters ( the decreasing rate of PPD, CAL, GCF and FC activity )

indicated that there was significant correlation between the decreasing rate of PPD and CAL.

As a result of PCR, the detection ratio of T. forsythia, P. gingivalis and T. denticola in DB

and DNB group before treatment were 85.7 %, respectively. On the other hand, these bacteria

were not detected post treatment with the exception of one DB site in which T. forsythia was



detected. There were no significant differences of the FC activity between the group with T.
forsythia, P. gingivalis and T. denticola positive and those with negative at BL and PT. On the
other hand, comparisons of the FC activity in the group with bacteria positive and negative
indicated that there were reductions of FC activity in intra-group comparisons between BL
and PT in all bacteria.

According to the results in this study, it was suggested possibility that FC activity might

be effective as an indicator of periodontal therapy evaluation.

Keywords: Tannerella forsythia, forsythia detaching factor, FC activity, GCF
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B S AR > BT, 500 A M X DMEMEEL, €D 9 HO red complex & FEE
N2 ITIHOME DS, R OFIE, AT, HEICEERZRZH - TWD Z & R3H
HENTOD VBV E RSB 5 R MLRRAE S, He) CREIB 22T TR <
FEHR AR S S 2R AR S & A U VR BV &, R o IS B 2 J8 IR 12 0
R LCHEATS 5 Y. AR ORI XA RISV CH R 0, FIF— HEN
ICBWTHENIC LY RESER D, BIMRAARBENE U DIEEMEHM & L TER
N5 HEERFEBRIETNE VY, Y a—v 7R v MES(probing pocket depth
PPD) , 7 U= T % vF A Ll (clinical attachment level : CAL) , 7 m—F
> 7RO (bleeding on probing : BOP ), HEE 72 & OERRA 72 HIMr Tl +431
KB 5 2 LIZREETH S Z EAMRIES LTS48 20, PR IR (gingival
crevicular fluid: GCF) W o7 v 7 7 —EiGMEiL, PPD , BOP, HEMR, #)H %M E
¥, SRR E IS )T D HUR L~V EDRRIR R T A —H— L B2 | HERIK R
EEMEE RS ZERH LN E RS TS Y. E5IT, GCF FICHEET 27 uT 7 —
VIEME & BRI 72 f B R E I W 2 2 & T, R R BRIR BN B B RO R
PRt 2 2 EBWHEL 2D Z B HE STV D Y. T T 7 —BiEE )
ROEATITHE > TR Z 2 AR (S ZREE L, 72 GCF HPICAF(ET DA P ER

TITAZ—BE T T GIIWERORIE L IRWFEBEMEZ A L T\ D Z &y



RT3 ¥ F7 Mailhot & *i%, GCF FICAFIET DUFHERT T A4 —¥, 77
7'V G, & BIT P.gingivalis 23rRA 7% Arg - gingipain (RGP activity ) (253 % b /&
RO A L, RGP activity 258 JE REBIEENEEZ R Z L Z2HE L, Eley &
Cox & Wb ZNEXFTHMEEL TS,

1) 955 LR 1 o0 H G, Tannerella forsythia (T. forsythia) 13 trypsin like protease®,

17,18) 21, 22)
b b

sialidase bacteroides surface protein A'®,  hemagglutinin®®,  S-layer

1?®, apoptosis-inducing activity24, karilysin 2, PrtH?®, forsythia detaching

methylglyoxa
factor (FDF) 22872 LOSEIR R - 2R+ Z L RN SN TWS. Zof T FDF
1%,536 7 X WRIRE DS, EE AT T 7 A M ELTH 60 kDa D4 KFDF
757 A FBLV, FDFLys™® o C Kl CHIlrS7- 28kDa D75 7 A b
T % FDFc BEET 52,

ZHNETIZ, FDF [3fdHE D GCF LM EREH D PPD<3mm DHEMNLS
BEL7- GCF HcEaEn s 7 uTr 7 —FRIc kY, Lys®®dC Kz CTUll 4=
(7T FDFc 77 7 A "BELD—FT, BEREERKEED GCF FIZEHENL
n7 7 =B L ESH, HDHVIFERICHMEND ZERH LML o TNDD
O L BREEEE OWPIEEMERE K EE O 3mm LLTOWER T > M
% FDF 3L FDFc OFFEIL, $ER ORI, HEA~OHEG P RBEINTND. £
7=, 60kDaFDF @ Lys®™® 726 L3 7 X VB A L= A U 2 FF |1

[ Ac-Arg-Ala-Lys-para-nitroaniline (pNA )] % M\ T, GCF H1 > FDF Gl IEM:



( FDF cleaving activity: FC activity) OE&E L, ZOHRKICEHT M 2772, £D

fEds, trypsin 72 & serine protease &% &, MO T 0T T —ERFET D@ MK
JER B E F B KD GCF 1T, 60kDa-FDF % 28kDa-FDF ~ & HIlr, 43figd %
BER R 70T 7 —BIEENEET S Z L 2R L), Sbic, KFrcEERHERIC
RH5.-9-% Porphyromonas gingivalis ( P. gingivalis ), T.forsythia I, FC activity Z{&f

T25M, —HTHEERKTrT T —EL LT GCF FITEL, HEAR~DRE I H
HENTWDIFHFERT T 2 % —813 FCactivity Z1fA L72WZ ERALMNE 25T

5%,

F7o, HETRIREAT OISR JE K EF I L OMEEE ) HERILL 72 GCF H1OFC
activity ORFTZIT o TG R, Al L VI L7 GCF 1%, #%%&F &L TR FC
activity 2R L, S HICZDOIEMEIX PPD L A EZRFMBEBREZ RT Z LB L E 72
039, FCactivity 2355 22 ERZIRIE L L TAM Th 2 WTREM DV RIB ST 5.
L2 L, FC activity ZE&IR &, dgJETEREFHM O & L THW S 22 51F, FC activity 23
B ERRRIC K 2 B R L & B 5 AR e il A S A TV D Z L 2R L 23
BH5.

AHFIETlE, RIBFEOEMEEEREBE NSRRI L= GCF Hd FC activity 2%, f#
WHEPOERI LI GCF P oYRLEME L AFICEE LR Lc 2 E TOWER R
ZHSE X, GCF 11> FCactivity Z HiATRRHTE THES 5 2 & T, HikintEns i

JETEPREHROFEIE L LTAHTH L Z L2 6NICT 5.
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peBRE

BRI 7 B 50 I B R A e o R B ~SRBE L, ABFTE~ DB INCRE O 5
AU 2 M o SR R BB 20 N IS AR A 21TV, DAT OBIREEA - T 7T AN x5 &
L7z, BRI BE ORPUEHEX, R—RA T A VR e — U TRy MRS
( probing pocket depth : PPD )33 mmLL R 2> ~7 v —E > ZKED il ( bleeding on
probing : BOP ) [atEDERAL, PPD A3%6 mm LI E72»> BOP [EMEDENL, PPD 723 6
mm LA E72>> BOP MGMEDIRALAFAET DAY, [Al— AENIC 2 E 1tk DL EAF7E
THHFE L. EBRAMEEE, WE3ADNICHERERS L OPHEO# 5 2%
TTWDE, RERISICEZ METR2HREDBIEN S 54E, Hikbhod L L.
FICMREFED & o TG IT ek 21T o 7o, AR T MEEELZ B S OAR (7K

BREAL002) EZIF TIFo 72,

O RENRE

AT OWBRE ICHEERRERL LT v 2 AXEEEIRE 21T 7. WEFRAEE B

/X PPD, CAL, BOP, GCF && L17-.

BRBRERAL DIFIR



AWFZETIL, Grayson 53V OFIEITHE, BRI & L THRE— A& clinically
healthy (CH) ( 7 > Z WX EE THWRINOFE D HiL7evy PPD3mm LL 2> BOP
etk D ERAL ), deep non bleeding (DNB) ( 7 Z W XHR G E CTHWIN 2 ZE® 41, PPD
6 mmLL E>BOP FatEdHAL ), deep bleeding (DB) (7 > # /W XHR G- B CE WL A
O B, PPD 6 mmil 2 2oBOP BEDIENL ) D3REEFRE LT-.

T 8 i 8 BB O HBR I 13 L FART S RIS L OV S L7228, EREDSRME

P

it 7o REBR I DS FAE LR WG ITRE IR 2> & S g L7z,

LEIERED S

HASH 9 2 OTRFRIEEED IThEw, DFEfiERYE, 2 7r—J v/, L—F 7L
—=7, WEANEFN, DEEERERITEISR & S e EinR 2, MR A R
WA R IR i R PHT BT IR 2 B RHERT M T - 72, B JEERE TR EHh 2170,

1A B A BIZEIR AL T F U A ElTo 7.

GCFH£EX

GCF X, FB¥##|\ZCH, DNB, DBD3» T HERHL L, # /&R RT (baseline: BL) &
B JERIERE T4 (posttreatment : PT) (Z[R]—EAL L 0 ERE L 72, 8RIUCG1EIIHER 6 %
oy hrua— TSRS, WREET T — 7 BB LS AT IR ERRER IS

THBEIBREL, AV =022 P THEEIT>72. GCF 1%, Perio paper
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( Oraflow, Smithtown, NY, USA )% 8 PITEEEE £ 72 13 s E AR 7~ MEEE THA L, 30
FOMIBFERICERIL L 7o, MR A LY 7 VEBEEE L., GCF #-E%, HEHIT
Periotron-8000 reader ( Oraflow ) (ZC GCFunit Z#lE L7=. £ D%, Perio paper %25
WDRAFEH N> 7 77— [ 10 mM CaCly, 0.25 % (v/v ) Triton X-100, 0.35 % (w/v ) Brij
35] FIZIRIE L, fMTZ21T D £T-80°C TfRT7F L7-. GCFunit #GCF &|ZH#HE T 5
ZEEHEMIC, WERRKAERERE L0l 2261u £T, 01l ZEIZEHAIL
7-FEUENR % Perio paper (23 R L, Periotron-80007C unit Z Il L7-. SEMERICKT L
3ETOFML, ZOVHME AR L Ttz Bk L7z, GCF OfifitiiE, Perio paper
kRS, Grayson 53 OFIEICHEVT o2, &2TD GCF H o FAizo>nT, # v
UG YEE#BCA %~ b (Pierce-Warriner, Warrington, UK ) Z W CTHlE L, % »
NI EIRE 0.5 mg/ml 12725 K9 SNy 77— [50 mM Tris-HCI (pH 7.6 ), 150
MM NaCl ] IZ CAIR L=, S5 N7=GCF ¥ 7 VIdfiitr #1795 £ T-80°C THRAEFEL
72. GCF Y7 NARfFE L OIS H Ny 7 7 —I2fE A L 7233KIZRoche Diagnostics

( Basel, Switzerland ), Sigma - Aldrich ( St.Louis, MO, USA ) ¥ JX O*Wako ( Osaka, Japan )

LOEEALL.

FDFYIWEERIEYE (FC activity) OHIE
FC activity OHEIL, & 500 HEIHE, AkA Y I~<FF R ( Ac-RAK-pNA )

W TIT>7=. FC activity IIE D= DA RA Y X7 F Nix Hokkaido System
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Science ( Hokkaido, Japan ) (Z& k&2 KHE L 7-.

FC activity ORIEIX, 96X~V F T /LT L— FEHW, 7 Ixt L2y =
JER L, &OVEMEZFEH Uz, BOGRIZGCF 710 ul & i Ny 7 7 —100
ul [ 50 mM Tris-HCI ( pH7.6 ), 150 mM NaCl, 100 mM dithiothreitol (DTT )] 3 X V4K
IV T F R10 pl (A AEEEEE400 uM RAK-pNA ) % 37 °CIZ CT604MIsst%, 5 M
FEf2120 wl 2 H W CROGEIE L, 405 nm O EE2~A 707 — K —F—
( Multiskan JX, Thermo Scientific, Slough, UK ) THIE L7=. kA Y ST F Kb o
FERE pNA OERIE, pNA OFEEFKZFER L, BFEARAZT, ThERlE Lz
405 nm DWW %2 AW TRERZER L TITo 72, AWFZEIZEW T, FC activity (3

WEHE pNA pM / h=unit THEL L 7.

A T 77 — 2 DNADERE

WA T 77— 2 8REUL, Onishi 5P OWAICHEL, JRES—/S—F A b &
Uiz, BRGSOt 2 = b > — LS TS BhR%E, Rk L7 7 —7 i L,
BATED L <IXSHEE AT v MPIZIRE S —/S—R A b &A%, 30 BRIEE Lk
Wik K77 —27 28 L7, B LER——RA v M, 722 BICIRE R R
WASTLEmIv A 7 uFa—TITBL, T2 T9 £T-80°CICTRIFLE. ~—
PR=IRA VbW AS7ZLE ml Fa2a—T%2RNLT v 7 AIFH—2T60 BEHLSHE,

100 °CiZT10 SyEmBVGLEE L, #iE DNA ZHiH L7-.
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77— 7 B OWERIFMEORH

77— 27 Hd T. forsythia, P. gingivalis, Treponema denticola ( T. denticola) @& i,
Ashimoto & DA ZHEV, polymerase chain reaction (PCR ) YEIZ TIT 7=, AWF%E
IZHW 72 16S rRNA s I35 77 A4 ~—% Table 1 (Z/r7°. T. forsythia, P.
gingivalis, T. denticola OfEHIIE, 5 pl OHME DNA I 77 A ~—( 4 1.0 uM )
et 45 pl OISR [ GoTag Master Mix ( Promega, Tokyo, Japan )] /1%, $—-=
VA 77— ( GeneAmp PCR System 9700; Applied Biosystems, Foster City, CA, USA )
Z T 16S rRNA B 208 L7, SOGIREE, Bifild J O+ 7 80, 95°C (2
T 2 oy, BVEMEA 95°C 12T 30 MM, 7=—VU 7% 60°C IZT1 /7,
MR EE 72°C 12C 1 &2 1Y A 70 E LT36 VA 7TV, S LICHERIG
% 72°C \2°C, 25T o7. 2Dk, PCREME 1 %7 a1 — A7 VEKKENT L
DAEEL, 2% R b=F P A (Sigma-Aldrich ) TYefatt, E5E 3 BFEOMIE Sz

16S rRNA & 15T DA A 300 nm OLES G T TEIZE LT-.

AT HT
CH #¥, DNB #f, DB FfiZI (T D W EIEHRATE (BL 3L PT) OFNRT A—H
— DI 1E Wilcoxon signed-rank test VY, %/3T A — 2 —OJb SO FH B HT

(\Z1% Spearman NENZAEBIRELZ V=, S SICHIERHEOAEEIZ L S FC activity @
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LE#Z 21T Mann-Whitney U test % W72, SEEHo#TI3HEE > 7 b SPSS version 20
( SPSS Japan , Tokyo, Japan) Zf#ifi L7-.

F72 CH #%£, DNB #f, DB #£D 3 HEMICRB T 5 K/8T7 A — X — DL E LR EIC
% Steel-Dwass # A\, #ato#rid 4 —7> Y —ZAHFH Y 7 & R version 2.8.1
( http://cran.r-project.org/bin/windows/base/old/2.8.1/R-2.8.1-win32.exe ) Zffifi L7=. P&

23 0.05 R OLGEICAEEZDY & LT,
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R

PRE B L OHRAEARREER

7 NOEEWwRE R EE ( BESA, 2N, TR 53.6 + 5.8 % ) O AR
A RO FYfE % Table 2 12, #BRHEDAL O B J&Jpiii ALk S 2 Table 3 1T7”3. 12t
REFIZEBIT D BL OFH PPD (X 38 £ 04 mmTohY, PT O PPD % 25
0.2mmTdHh-7=. £72 BL ®F¥ CAL 1% 52205mmTH Y, PT O CAL 1%
40+06 mmTH-o7-. PT OFH PPD , ¥ CAL B X UVEH) BOP (%, BL Ll
1 L CHBEICEME (P<0.05) ZasL7=(Table2). #BREMZAHED BL & PT g
AT TofES, CH #ETIX PPD & CAL IZHEZITFRD biedr o723, GCF IX PT
IZBWTHEIZIKEZ R L7z, £7-DNB #£Ti%, PPD, CAL 3L " GCF I, BL &
e LT, PT THEIZHEA L. DB £ TiX, PPD & GCF &, BL Lik#&L T PT
THEIZEA L7223, CAL Tl BL &H# LT PT TEAIEDOBAMEITRD Hiviz

HLOD, FEEREZITRD HRd - 7=( Table 3).

FDFEIWrEERTETE ( FC activity )
KHED BL, PT IZ81F 5 FCactivity & & L7#EH, CH BETIXZNEBL: 4.71
+0.45 unit, PT: 1.10 + 0.07 unit, DNB #£C/ZBL : 5.09 + 0.59 unit, PT : 1.05 + 0.07 unit,

DB #£CiEBL:6.29+0.33 unit, PT:0.89+0.05unitTH v, RTOREITIWTHETR
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W% 2 FC activity OF B /2D 23788 HiLi=(Fig. 1). BL FFIZIS T 5 3EM DFC
activity Z g L7 & ZAFEEITRO LT, 61T PT KEHZEBWTH FC activity

ICABEEITRO N7

BENRRIC X A ERREE B L FDFEIRBERTEME( FC activity ) O L& LB F
HHEDBL LPT 2317 % PPD, CAL, GCF 35 X U* FC activity DZ5 (VA (BL-PT)
EWOFE (Yof BL) ZMFT L7-. FT2{L&EIZOVWTCH BETIEL, APPD:-05+04
mm, A CAL:-0.2+0.6 mm, AGCF:-0.36£0.11pul, AFC activity:-3.61+0.45unit T
Ho7-. £7-DNB #£TIZAPPD:-3.3+£0.3mm, ACAL:-3.7+0.8mm, AGCF:-0.94 +
0.18 ul, A FC activity : -4.03 + 0.61 unit, = L CDB # CiZAPPD:-3.0 £ 0.4 mm, A CAL:
-25+1.2mm, AGCF:-0.83+0.15ul, AFC activity : -5.40 +0.38 unitCéh > 7=. 3FEfH
DIEZIZIBWNT, APPDEAGCF Tid, DB B, DNB AflE CH BE& B L THEID
P> L7z, ACALTIL DNB #ED A CH B & il L CTHEIZHEA L, AFC activity T

% DB #23CH BEL D & A2 L7z (Table 4).

WIZE b EE D (%of BL) & L THENT L7oRER, CH BETlX PPD B3
22.2+10.2%, CAL JH 3 : 16.4+7.6%, GCF /=R : 66.7+8.7 %, FC activity J
DI 757 +24% THho7-. £7-DNB BETIX, PPD JHi = : 485+8.7 %, CAL i

DR 1 51.5+8.7%, GCF J/ =R : 65.3+11.5%, FC activity 8= : 77.9+3.0% T
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HV, DB B TIE, PPD B/ = - 476 +5.1%, CAL JB/ = : 34.8 +12.3%, GCF i
DR 71.0+10.2 %, FCactivity J80 3R : 85.7+1.5% Tho7-. BHED LR TIL, FC

activity JE>=RIZEBWNTHOAH DB #2728 CH FEX W b ARICEEZ R L= (Table4).

B ERRETE B L FDFEIMIEERTEME (FC activity ) 34O +H IR
PPD, CAL, GCF, FC activity & D= OHBIRITR & T L 7= 455, PPD
BUbE L CAL AR L ORI FRINCH R 2 IEOMEIBf% (R=0.831, P<
0.001) (Fig. 2A)358® Hiv7=A%, PPD Js/b 3 & FC activity Ji/3(r=0.142, P =
0.601), PPD {8/ 3 & GCF 8% (R =0.291, P=0.274), CAL {3 L FC activity
J#B#E (R=0.016, P=0.954), CAL JE/ 3 & GCF /% (R =0.180, P =0.505),
FC activity J8/03 L GCF /0= (R=0.354, P=0.179) & OMIZITAE BN

1138 B~ 7= (Fig. 2B-F).

B JE e SRR B DA H

&FED BL , PT BRCIIT AT. forsythia 16S rRNADHE R 2 Mat L7 f5 5%, CH B
TIXENENBL: 0%, PT:14.3%, DNB #:TiEZBL:85.7%, PT:0%, DB BETIX
BL:857%, PT:20.0% C&h>7=. F7zP.gingivalis 165 rRNA DOft=(L, CH # T

IZZENEHBL:0%, PT:14.3%, DNB ## C/XBL:85.7%, PT:0%, DB # CI/IBL:
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85.7 %, PT:0% CT& v, T. denticola 16S rRNADf H = 1%, CH B CTlXZZBL : 0 %,
PT:0%, DNB R£CI3BL:85.7%, PT:0%, DB RECIZBL:85.7%, PT:0% T -
7z (Table5).

EHICHEREOFEEIZ LD FCactivity Ol AZFfT-7=¢ 24, BLTIIT.
forsythia F2MEEBAZ (5.06 + 0.34unit), BHMEERAZ (5.81 £ 0.41unit) , P.gingivalis
Ptk Esaz (5.06 = 0.34 unit) , BEMEERAL (5.81 £+ 0.41unit) , B X" T. denticola [&
PEERAL (5.07 = 0.38unit) , BEVEERAZ (5.75 + 0.39unit) TH Y, 3FEMEETT,
HIEE AR AL CIE FC activity 23 @fEZ R THINA S D b DD, RMRHEAL & ik L
THRZEITIRD Lo 7-(Fig. 3A-C), F7= PT TIIT. forsythia 2447 (1.01
+ 0.04 unit), BEMEERAZ (1.02 = 0.11unit) , P.gingivalis f&MEEAL (1.02 + 0.04
unit) , BHPEERAL (0.93unit) , B LN T.denticola FEMEENAL (1.01 £ 0.03unit) T
&V, T.denticola OMHITFE D HILRD -T2, PT (2T T. forsythia & P.
gingivalis R DOAMEIZ L5 FCactivity ICHEZITFRBO Do, PT K, T.
denticola 1Z & TOY TNV TR SN2 T27280, KW 70 B % ) E +

PEHERR 2 Cor L= (Fig. 3D-F).
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E5

INFETO—EHOMZEER LY, GCF o FC activity 1%, |8

B
B
El
EHPr
i
S
B
I

Ry NROREEE ORNIEIZIH T D FDF &2 (b TRl Z eE L 35 721F T2
<, GCF F1DOWERZHHEIREL L TAMTH 2 AR RIR S LTV D, AHFFET
X ZAVE COMERE R A E 2, MRKIEMEN RS R OFHMEfEE S LTHA TS
HZEEHBLNITHIZD, AA Y 2X7F K Ac-Arg-Ala-Lys-pNA % AW, 8
PP B 2 R L 0 BRI L 7ot AR A2 O GCF o> FC activity % JIE L bk L7-.

HERRONRIZE LT, S ARRATR OWERE FEED i Ty PPD, )

CAL, F¥J BOP O BRI MGED bTz. E 7B FIEIC L 2 K BN O
B JENR R O Higic VT 4 DB A, DNB #£ PPD, CAL, GCF, CH #® GCF
THERBADNRD O, Zb X0 AT T, wEERSDRAIATD
N Z ERHER SN,

FC activity (CBH L C, MJETRIEHTE OSHEN O LLEE T3HE & $ ITFC activity DA E
PRIV SERD B LT T OFE R, Eley 50 U7~ i ETAHIC X 5 GCFH dtrypsin
- like activity OB & —E L CTW\W5. —J5 T, HERERTOIBEMOLLE: Tk, CH &
TIEVY FC activity OE[A2FESH S izb 0 d, CH &, DNB £k L U'DB BED3FE
FICAEZITRD ooz, 7o, WETREEZ OFER O T, FC activity (2
ARATRD Dotz B5L, WEIEHKATODB B, DNB FEHICH HELV b

A EIT FCactivity WEfEZ R L7 & LTS, ZAUIAMIORER & B2 D)3,



19

Yo TNBOBENPREEL TOD AN H 5. AWFFETIE, BBREWZ LI, #E
TEFRAIR DB N O EZIZISWT, DNB HELDB 21T T2 <, CH HTHLHER
FC activity DD 253880 b, & BICIEEZ OCHEEOMEIL S 53003 8E LTV D s
HOEFEAL (PPD<3mm) & RERETH 7. Lamster &30 T@MEHE & BEED
PPD 1-3mm OFETIE, HEIEIEELIC PPD OF BRI SR 7273,
B-glucuronidase (FHEIZHAD L7122 E2HELTEBY, ZOMBIIANIE —E L T
WD, IV OFERIL, BERBEREFO T o — L ZREO HiM A EYy, PPD 3 mm
LUF OFALIE, FCactivity ZF8HE & L725E 1L, @ E O/ AL & g U T4%
JEER LR L THWDZEZRBRT LD THD. 2D LiX, 1k, KA &
A LT, 1BMEEEREEO T r— RO o720y PPD 3mm LU O
frich, ARG OB T 7 —27 a2 ha— v &2{TH5 BEEEZRIE LTV 5.

W JEVEIEIC L D FCactivity & HERMRAEIRE OZ L& EBORICEHLT, £To
BET, HENRIRRICE /T A =2 —DWENRD IR, Bk LB ROMm ;T
HREZEDRD HITZDIX FCactivity 123517 HACH # DB #HOFMICHB W TORT
Ho7-. DB BEIZCH RE& il L THEIZ FCactivity D ENKE <, TOWADERL
ARICEMEEZ RT 2 0D, YRRIEMENRRC ERE A E R HRER L7 iAc i 58
NGRS ROFHMZA A TH D Z E BRI,

FIBNT A= F— DD FRIZONT, FEEBERZ I L7ofE R, PPD Z{t& L

CAL ZALE DM THEBERIEDOMHBERRARD bz (Fig. 2A) . £ DMD/NT A —X



20

— DRAE DR TIEAEZRMHBEBERITERD b e o 7223, BLBRE 2 & IZFig.2B,
DIZ¥\\T PPD , CAL i (X #h Y)DOZ/LIZE D 53 FC activity 803 (Y
fih ) 2360 % LA EZ R L TWo, ZHUTHETERZIC PPD , CAL OV RRD B
72<T%, FCactivity 13 L TW\WHZ L&KL TEY, PPD, CAL OEIEDHD
&L TERNLRWEETRES R 2 FCactivity 24812 & L7254, HIBF©X 2 algErEn
R END.

MR HHIZ B LT, AR Tl A RGO fr s & E R O A #-IC K D FC
activity DLk Z1T-7=. £, T.forsythia, P.gingivalis 33X O T. denticola {5 1-
DI ZAT > 7GR, B ETRATICDNB B L DB BED 85.7 % THift S 4u7= 5%
L, EEE%IZIEIDB BEDOLERAL T T. forsythia 23 SN0 2 RE, & h
Rinolm. ORI, ®EEHE%LIC PCR EIC X D T forsythia, P. gingivalis 72 &
OB IMET L7z Takamatsu 580G & —FH LTW5. RIS, MEREOAEC
X% FCactivity Ot#g#1T - 74558, BL Tl T.forsythia, P.gingivalis 33X O T.
denticola D3FEFE L 12, MHHEALTIL FC activity AEfEZ m A8 H L5 H DD,
BEZIIBO LN -T2, £/ PT IZBWTH T.forsythia & P.gingivalis O
AL & RBRHEICA BT R LD b o7z, 25T ERERTICB T T.
forsythia & T.denticola MitHIi7.> FC activity %, R HEENLE BT 5L, AF
IZEfEZ 7~ L, P.gingivalis IZOWTHHEHFIIICABERZITRO b oo b O

OEVMEMZ R L2 E2HE L TWA. BL ICBITAARFZEORE RILE & oL &
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FPEILCTEY, GCF 1 FCactivity 1%, AL TR L7Z3@EMBRKICELS2HDOT
b LERBELTNDN, —FHT, &60OMmE & RRIC3ERD AR HEAIC &2
EESBRI S TR Y, GCF F O HaLRERTEVEIT %M O A2 &L 5 b O Tide
<, HEOMAIZEILDbDOTHLZ L ZRMEL TS, £z PT IZBWT, 3EMAED
RBOONTZT T =7 TN 72 0D, FD FCactivity (34K HERNAL & [FIFEE &
7=, BL &H#EE LT, PT IZBWT FCactivity (%, 3EFEETCTHREIZED LT
HHOD, YEEHERRHOEA T FCactivity 23R SN TWA 2 LI, Ml
FIGMENBEEUSN OMEIC L 2D B FENTND Z LS, ZORENL HH 5
L 725 7-. Pederson®® |3, P.gingivalis 35 X T T. denticola 73 Ak i D181t & 4 s
DR AL T, trypsin-like protease {EMERRIHSND Z EZ2HMEL, b7 as
77— 15T Bacteroides denticola <> Capnocytophaga Sputigena 72 & OO 12
HRTLH2HDOTHDLEMELTEY, AIZERRKL —BLTWD. —HFT, MEkKkE
([ZBIL T Suido 5%, P.gingivalis 2MEA T 2 EEETEM: & B ORI A S /MR
IR % Z &2 WAE L TWD. AR TIE, HGMEOERITIT > TR,
BEPEERAL & RPN K DR & 72 o TV DAY, KV FEMARRGET 21T 9 1o, 4%
A E D E B 727 7 1E 2 OB O 21T 5 MR & 5.
PLEX Y, #WEBE%IC PPD, CAL, GCF O/ Z £y, FC activity 73H &2
D UT2Z LiE, HRAEERIG TN 8k DT, BE(bd X ONREIZ & o THERRK T

ThHV, WEIERHIOEE S L THEITH 2 rIREMED R S 4Lz,
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AWFFERERIL, RONTZH TN EHMICL DD TH L2, FCactivity 23
VAR AT O FEEER, SRR R E R DT A R TR L LTAMTH 0% RT

12, SRIIKBR TR ZT > TS TETH L.
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A

FC activity DD % E D BRIRNNT A =2 —DOHFRERUEGENBO NI LD, Y

AARESETEVED T JETG IER A D FEAR & L CTHZITH 2 rIREVED /R S 1Tz,
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Tzt 2 D127, HIE, R EZLY £ U7 RFRF Pt 20T 708 i

HEHAFRERAEERY: B AR E L DHEER LET. EERR

WY £ LA R A e i 2 BB RE R D EUE Y KRk B9030%,

O ONTHERER ALY A WINER, PREEFEEER R/ DR R SRR

RIEHE L FT. M OZUR &2 REHBIE 2 T & o AR ER AR TR

Fht R B-#dR, THESFRPRERPHEFEE Y 24— 1 BEER, £

¥

1= T TIN T 2NN T B g R 5 1 20 10 e A 0 P2 R TRl 0 S 9 =7 0 B D AT

DXV IEHR L BT ET.
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Figure legends

Fig. 1, Comparison of FC activity in CH, DNB and DB groups of patients with
periodontitis.

GCF samples were assayed using Ac-RAK-pNA peptide. *The mean value of FC
activity in three groups at BL were significantly higher than those of FC activity

at PT ( P<0.05).

Fig. 2, Correlations between FC activity and clinical parameters.

The correlation coefficient between PPD decreasing rate and CAL decreasing rate
was 0.831 (P < 0.001), between PPD decreasing rate and FC activity decreasing
rate was 0.142 (P=0.601), between PPD decreasing rate and GCF decreasing rate
was 0.291 (P = 0.274), between CAL decreasing rate and FC activity decreasing
rate was 0.016 (P=0.954), between CAL decreasing rate and GCF decreasing rate
was 0.180 (P = 0.505) and between FC activity decreasing rate and GCF

decreasing rate was 0.354 (P=0.179).

Fig. 3, Comparison of FC activity between periodontopathic bacteria positive and
negative sites at BL and PT.

Sampling sites at BL and PT were divided into two groups based on the presence
or absence of the 16S rRNA gene. There were no significant differences between

periodontopathic bacteria positive and negative sites (p > 0.05).
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