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[fHE] BHE TR REETILAE R EE TRRES (epigallocatechin-3-gallate , EGCG ) X 4 i M b 2 il B ( Por-
phyromonas gingivalis , P. gingivalis ) &SNV B 16 4 & EGCG X} P. gingivalis 755 N A W T 26 41 il (human gingi-
val fibroblasts , HGFs ) 5% ik % 5t 43 J& £ F i (matrix metalloproteinases , MMPs) FJ I GI/EH . F7iE SRR
FEIE T EGCG X P. gingivalis 3 U7 B A AE W) A M R VR T . 38 LB EGCGAE T P. gingivalis A2 ) IR
WA R AE A o Fe 5 N T R 6 2 IR W P EGCG X 2F B3R A 2 MR e 5 M 2R e IR & 1 i (argi-
nine gingipain, Rgp) Al Z MR 57 P~ Ik 20 M2 25 1 8 (lysine gingipain, Kgp) 8 FI/K A IG M USEIR . P. gingi-
valis J3 HGFs, 5 EGCG F:85 5% , ELISA &l MMP-1 Al MMP-2 19 2 [ 431 7K F- , qRT-PCR &) MMP-1 & MMP-2
mRNA 385, &R  EGCC XT P. gingivalis 77 Ui P I 5 (R0 B8V 828 62.5 we/mL, R (RS T Wk Ol 500 g/
mL. EGCG Al 4l P. gingivalis A= Y)ETE B, I X5 iU A W B ELA VG R VR FH L L300 360 g 22t 2 4 B 1 Qa0 1
10 pg/mL 2 50 pg/mL EGCG 7] A R i 5 #i FR B 7K fift 1% P (P < 0.05) o b4, 50 pg/mL EGCG X P. gingivalis
HI3 HGFs # 3K K 431 MMP-1 . MMP-2 ¥4 I #1/EH (P < 0.05) . i€  EGCG Xt P. gingivalis HNEAEH , H.
A HGFs 635 MMPs .,
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[Abstract] Objective To explore the antibacterial activity of epigallocatechin-3-gallate (EGCG) on P. gingivalis
and the inhibitory effects on matrix metalloproteinases (MMPs) production induced by P. gingivalis. Methods The an-
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timicrobial effect of EGCG against planktonic cultures and biofilms of P. gingivalis was evaluated using microplate dilu-
tion assays. The microstructural changes in biofilms were studied using scanning electron microscopy (SEM). The inhibi-
tory effect of EGCG on arginine gingipain (Rgp) and lysine gingipain (Kgp) activity of P. gingivalis was evaluated using
synthetic chromogenic peptides and fluorogenic substrates. Enzyme-linked immunosorbent assay (ELISA) and qRT-PCR
analysis were used to assess MMP-1 and MMP-2 mRNA expression and secretion by human gingival fibroblasts (HGFs)
stimulated with P. gingivalis in the presence or absence of EGCG, respectively. Results The MIC and MBC of EGCG
against P. gingivalis were 62.5 pg/mL and 500 pg/mL, respectively. EGCG can not only inhibit the biofilm formation of
P. gingivalis but also has a scavenging effect on mature biofilms and can affect their viability. Additionally, 10 wg/mL
and 50 pg/mL of EGCG inhibited the proteinase activities of Rgp and Kgp, respectively (P < 0.05). Finally, the mRNA
expression and secretion of MMP-1 and MMP-2 by HGFs stimulated by P. gingivalis were significantly inhibited by 50
pg/mL of EGCG (P < 0.05). Conclusion EGCG exhibits antimicrobial effects against P. gingivalis and reduces the ex-

pression of MMPs by HGFs.
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5 i b bk 5L i 1R (Porphyromonas gingivalis , P.
gingivalis) &4 AR FEBURTE . P. gingivalis Z
SIS B B A P I 3 e A A M ) 2l
Gy, 5 R R, 5 28 R 0 R AR R e M if
J7 R L P gingivalis W] 53 W A B 3R 455 )
PR B RBOR 2 A 2H 80 ]I 3k v A= A S 4
i HORE IR JE X, SN J5 4 I 2 11 7l (matrix
metalloproteinases, MMPs ) , ‘3 E 7 J&] 20 4L fr) 4 &
PEET ., KRBT ILEREE TN (epigallocate-
chin-3-gallate, EGCG )&% % JLR R H i F 247,
di HOEH Y 59% . BESE s B KRR 1 #Rak s, T
TEFRARST A B A A3 S ™ AR . P, gin-
givalis JEYe/IN R 28 o) A8 S AT, 1 s DY i
40 mg/kg 1 EGCG W 4 J8 230, SEB 40 oF Ji 4 4 5%
i\ S, HLME R F1 4 %18 (interleukin-
1B, 1L-1B) F kK- i E PR, #2278 EGCG ml i
P. gingivalis 51 R J RAE , (B HBARYLAAT A Fr
WA . AWFFARTT EGCG XF P. gingivalis =4
JE 75 71 T A A & EGCG X} P. gingivalis H]
B9 N A R RS AT 4 41 B (human gingival fibroblasts,
HGFs) 71 MMPs HIfiE

1 BT
L1 EZXAALE
EGCG (KU AR T A=y ] ity A FR A WD) 5 P gin-

givalis ATCC33277 (U 1| 2 F1 6 95 0 0T 9 1l K
R g A 0 IR R SR AL (brian heart
infusion, BHI) (Oxiod, 3 [ ) ; XTT i ) & (Syn-
chem, & [H) s F AR FF LM AR E A (argi-
nine gingipain, Rgp) #5517~ (IR YY) 1 2 IR FF 5+
P2 Bt 2 R & FH B (lysine gingipain, Kgp) 5855
PR Y . A S 5 ( Dithiothreitol , DTT) (Sigma,,
FE) 5 M 4R T . DMEM 15 37 35 (Hyclone , £ ) 5
Trizol (Invitrogen , 2 H); A MMP-1,.MMP-1 ELISA
R & (DR A BHE R A BR S 7], v ) ; RNA i
i 581X 50) & L gRT-PCR X & (TakaRa, HA) .
Fr AL (Thermo, 32 [# ) 5 49 4 HE 5% (Inspect FEI, fif
2% )3 ABI7300 2¢ Y6 & & PCRAX (Applied Biosystems,
KHE) .,
1.2 EGCG %t P. gingivalis iF #% 8 £ K 897 %

SR JFH Al i R 125 6 A B EGCG T I A 96 fL
B i 5 1 x 10° CFU/mL P. gingivalis T 2 ¥ 45 100
pLiRA , f EGCG ¥ 2 1 000,500,250, 125,
62.5.31.25.15.63.7.8.3.9 pg/mL, T 37 CIREFE 55
24 hJi , AR Ass o DU IR OIG JRE AL, 1 2 5 R A0 T 9K
J& (minimal inhibitory concentration, MIC ) e B A
7 Y B (minimum bactericidal concentration, MBC) o
TTAE EGCG Y2 FAIRAL . 23 31 FA7 4L
1.3 EGCG ¥ P.gingivalis % 49 JZ 69 %5 7@
1.3.1 &5 kK I EGCG X P. gingivalis 1=
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Yy B8 e my AR B P gingivalis TR B )
(100 wL B fL) 5 A [F ¥ B EGCG (100 L & fL)
37 CHRAILEE I 24 b, 55 % FHPEXT BE 2 (100 wL
BHI &% 100 wL P. gingivalis 7 2% ) , B 1 X} BE 41
(200 wL BHI) DA 2 25 ¥ X} B 41 (100 L BHI J%
100 pL AR BE EGCG) o 45 fh R g @, il br AY
Assso o DU 2 W2 O BEARL o 245 W B VK A4 0 B8 000 ) ke
(minimum biofilm inhibition concentration, MBIC ) &
5 5%F R A AR L, 06 50% 5% 90% A= 9 FEIE 1% 1Y) i
259 ik B2, B MBICs, Fl MBICs, ' BEZH 1% 4 4
SEATFL, SLE AR 3K . T AR Y R B AR X
TE B3R Az W T8 B AR X 4 ) e =1- (SE 5 4
Asso = 25 WAL Asso o)/ CPH P X HEZH Asso o B P X6
PR Asso nn ) X100% o
1.32 SR YL @ikl EGCG Xt P. gingivalis IGEA
I R P, gingivalis B 200 L B
7724 h, BBV YI L, PBS Pk R IRIE A L INA
200 wL G R AR B0 FE A A J5 20 B R 1 000
500, 250, 125, 62.5. 31.25, 15.63. 7.8. 3.9 pg/mL
EGCG, 43 7 & & FH PE X B ZH (200 wL P.gingivalis
BRI ), BIPERT IR 4H (200 L BHI) & 2595 % IR 40
(200 WL A A M EGCG) , 4k 2 R IG5 24 h ),
gh SR YL I Ass FRYIROEEE(E . THE 25
AT B B AR W B BR v (minimum  biofilm
reduction concentration, MBRC) "' | B MBRCs, 1
MBRCooo B DA IE BR =1 (SEHA Assonn—
250 Asso )/ CBH PE X BE AT Asso o FA P X 1B 201
Assom) X 100% o
133 XTT ¥4 1 EGCG XF P. gingivalis I E 4
BREPE RS20 FE P. gingivalis B PR OA
ANRIMR BE EGCG, 37 CIRAH: 7 24 h )i, BEFLIMA
120 wL XTT-H ZERR IR G, 37 CRRIERE 2 h,
T Ao B AWREEREAE o 153 B2 0 36 1 1 e
IR 6 i (sessile minimal inhibitory concentration ,
SMIC) 2, Bl SMICs, Fi1 SMICs, [ 25 IR 25 41 1 1% 1
HEXF 0 ) 2R =1 (S50 2 Auoo o= 25 WD A Aso o)/ (FH
PEXT HRZH oo = FAPEXT BB ZH Ao ) X 100%
1.4 123 8 E UK EGCG 2t P.gingivalis m 3 & 4
JEE 64 7 R AE A

1E 24 fLAR N ik & T BB 3%, EGCG 5 P
gingivalis WAV YIRS 5% 24 h )5, 2.5%)% 1%
FE, ST BE LK I IR S 00 IR VR e, — AR Ak
I 55 457, B - S5 % T 1 B B S5bA Rk 3R 1T B
LA, FH A 5 U8 (scanning electron micros-

copy , SEM) MLEL43-#7 .
1.5 EGCG 4] T3 & 0 % G K&

W4 P. gingivalis 315 B 2 Rep 4 P. gingivalis
WL N Ao =2, Kegp 20 Ao w=1,4 °C 10 000 g £
L 10 min 7, B E W 100 L, AR UCIA 50 wlL £
W E 40,10, 50 pg/mL EGCG, 25 wL 0.04 mol/L
DTT J 4 & 24 0.016 mol/L Rep m% Kgp 557 M7= 4
JEW, BETE P. gingivalis 149 BITEXT B 4L F5IR A
37 CH5553%, 7305 F 15 min .30 min .45 min.1 h.2 h.
3 h4 hAE AR Ao o I 52 I BEAEL
1.6 HGFs # R 3E 7R~

SR FH T A H A 20 2 He i 35 3 AR A R AR
TYEAMLT 5 4~ 6 R T AL . AR Ak
JI R 22 VY 1118 B2 BeAe PR ZE 01 S bk (AL ik
WCHSIRB-ST-2012-067) ,

1.7 MTT 3% 0 & P. gingivalis % EGCG *F 7 # g, &F
Y o L WY 4 il

AR X EUA: K HGFs #2801 96 LA, I A
W M 1.10.50. 100,250,500 we/mL EGCG B &
YL 52 ¥k 50,100,200, 250, 500 14 P. gingivalis , 5
3524 h i, MK INA 20 wL MTT Az 200 L. DMSO,
W IR A M MAETE 2. B IRAT EGCC % H
X HEZH K AN 7 240 it iy B P %o R 2
1.8  ZmpsF B A 32

S x 10°N/mL [ HGFs T 6 fLi, 5537 24 h;
[F I, fin A P. gingivalis (MOI{E & 200) S 28 4e 5 g
50 pg/mLF110 pg/mL 1Y EGCG. 7% A P. gingi-
valis 3%, EGCG X JR 4L . 37 C &40 50 5%
CO, TH il 4 M K5 SR A N L85 5% 24 ho 11 000 g B0
10 min WEE AN 5 W -20 CIZRAT .

1.9 ELISA %40 MMP-1 % MMP-2 %9 % & 4 ik &

K BCA 8 1 e B 3500 0 D e i B vk
ELISA 385 & A6 HGF's 40 i 55 5% L3 ¥ MMP-1
K MMP-2 4 55 12
1.10  qRT-PCR % #f P. gingivalis % % 5 HGFs ¥
MMP-1, MMP-2 mRNA # & ik

Trizol ¥ 42 B HGFs B RNA , 4366 1 &
S0 RNA ¥k B K 4l B . Takara i 7] £ 3% 5% 5% RNA
4 ¢DNA , #£ 4T qRT-PCR & #4387 o 5149 ¥ 51 I
Flo VA WA (95 °C 30 s) 1 M35
PCR [ (95 CAEPES 5,60 °C 31 s)40 MG, &
1S (95 C 5 5560 °C 30 595 °C 15 s) 1 ~§
W, 2okt B A Ay H ny 5L A X 3R

LN
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1 qRT-PCR I 51 91751
Table 1 The primers sequence of the genes used in qRT-PCR

Target gene Primers sequence
F: 5'-GAAACCCTGAAGGTGATGAAGC-3’
MM R: 5"-TTGGCAAATCTGGCGTGTAAT-3’
F: 5"-TTCCGCTTCCAGGGCACAT-3’
MMP-2 R: 5'-GCACCTTCTGAGTTCCCACCAA-3’
B-actin F: 5"-CCACGAAACTACCTTCAACTCC-3'

R: 5'-GTGATCTCCTTCTGCATCCTGT-3’

111 %itZ o4

K FH SPSS 21.0 XJ £l i 17 Ge it 7 b, 8 it
TR LAY £ FRUE2E (x 2 5) F]on , FF B IEB A
5250k FR R F 25081 (ANOVA) |, #7
ANFFA R H Kruskal-Wallis JE 2806 56, 41 8] 9 7%
H % 2R FH LSD ¥ 46 56 5% Dunnett’s T3 £ 46, P <
0.05 N ZERA LI L,

& R
2.1 EGCG %t P. gingivalis i 7# B B W) B 69 5% vR)
¥ P. gingivalis ATCC33277 3% 7T BHI IfiL 355
AR, 37 CIRAEIEFR 24 h, JGEE T 3 22 [C B M
BRI ERFFE (E 1) o EGCG X P. gingivalis 13 Ui 7
MIC F1 MBC 43 51~ 62.5 wg/mL, 500 pg/mL(F£ 2),

7.8 ~ 125 ng/mL EGCG X} P. gingivalis =15 i H.
A IHER SR RN R (P < 0.05, Kl 2a) 5
Horr, MBICs 4 7.8 wg/mL, MBICy, 4 31.25 pg/mL.
EGCG X} 24 h ¥ B 19 P. gingivalis 7= %) B 5% B0 1 3
& 1E ], MBRCso 2 250 pg/mL (&l 2b) . 125 pg/mL
) EGCG BI AT 411 il 50% [ 2 Ik 25 40 B 36 v, /i
SMICso; 62.5 ~ 1 000 wg/ml %) 5% 56 2 A= 49 55 41 B i
PEMR T2 X IR, 22 A G2 8 (Bl 2¢, P <
0.05) . F4# HL G UL S 45 S R - S R AR L, 52
B A1 A= W R A e I S D, BUR S A AR ARAS 2 1L
1 000 pg/mL EGCG L 40Mal] LT TeiE e (K3)

g PRI AR L RN AL

1 P. gingivalis ATCC33277 ##% 5557 (x1 000)
Figure 1  Culture of P. gingivalis ATCC33277 (x1 000)

K2 EGCGX| P. gingivalis I % M A Wy IR HOAVE
Table 2 Effects of EGCG against P. gingivalis planktonic culture and biofilms

Drug Planktonic P. gingivalis P.gingivalis biofilms
MIC MBC Formation Reduction Viability
MBICso MBRCso MBRCoo SMICs, SMICoo
EGCG (pg/mL) 62.5 500 7.8 250 > 1000 125 > 1000

EGCG: epigallocatechin-3-gallate; MIC : minimal inhibitory concentration; MBC: minimum bactericidal concentration; MBIC: minimum biofilm inhibition

concentration; MBRC: minimum biofilm reduction concentration; SMIC: sessile minimal inhibitory concentration

2.2 EGCG *F F # % & @ /K M & b oy 30 ) 4F )

1B T MIC % ¥ i EGCG ¥4 ] 411 1 Rgp X 45
W ARAE T (P < 0.05) , 10,50 wg/mL 1) EGCG 1 4]
R4y A (49.92 + 6.41)% , (69.56 + 3.62)% (&
4a), H.10.50 wg/mL EGCG XF Rap & 1 [ A 41 1 1=
FTE1.2.3 4 hdlH R E R TGI8 X (P>
0.05) (Kl 4b) . P. gingivalis Kgp £ FH 7K ff 16 4 [F] AE
BeAmifl (P < 0.05) , #0243 5 4 (37.50 + 1.91) %
F1(49.40 + 3.61)%, 50 pg/mL EGCG X Kep & 11 [
f A AR I AE 3.4 h 4L IE] LR TS T2 (P>
0.05) (Kl 4c . 4d) .

2.3 P. gingivalis % EGCG *f HGFs %8 it & 1 %5 v
%t BLHAH L , P. gingivalis 7£ MOT {4 250: 1 &%
500: 1 I} X} HGFs iy A= KA il /E (P < 0.05, &
5a) . 500 wg/ml EGCG #Ii] HGFs [ 4E K, 250 pe/
mL 5 DL R ¥R EGCG X HGFs 41 i A7 315 JC 52 i (&
5b)s
2.4 EGCG 2t P. gingivalis #) % F HGFs & A MMP-
1 \MMP-2 7K -F 45 % "
5 B34 XF BE A A0 B, FH P X B ZH MMP-1 F11
MMP-2 {53435 L+ T 14f5 R 1.6 4% . 5 FHM
X FRZHAH HE#52, 50 we/mL EGCG 23654 HGFs |14
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a: the inhibitory effect of EGCG on P. gingivalis biofilm formation; 1 represents MBICs, and 2 represents MBICs; b: a marked reduction in the
P. gingivalis biofilm biomass after exposure to EGCG ranging from 62.5 to 1 000 pg/mL; 3 represents MBRCso; c: the inhibitory effect of EGCG
of pre-established P. gingivalis biofilm on the viability of P. gingivalis; 4 represents SMICs; *: P < 0.05 vs. the control group; MBIC: minimum

biofilm inhibition concentration; MBRC: minimum biofilm reduction concentration; SMIC: sessile minimal inhibitory concentration; EGCG: epi-

Control 3.9 7.8 15.6 31.25 62.5 125
EGCG concentration(pg/mL)

gallocatechin-3-gallate

Figure 2

&2

Control 62.5 125 250 500 1000
EGCG concentration(jg/mL)
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= 40t 7 £ 40 * Z 40 #
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£ 201 o * . =20 820

: 0

Control 62.5 125 250 500 1000
EGCG concentration(jpg/mL)

Inhibitory effect of different concentrations of EGCG on P. gingivalis biofilm
AR FE EGCG X} P. gingivalis A= 4) B i 00 i /E

a: untreated control group of P. gingivalis biofilm; b: a marked 50% reduction in P. gingivalis biofilm after 24 h of exposure to 250 g/

mL of EGCG compared with the control; c: disruption in the architecture of P. gingivalis biofilm after 24 h of exposure to 500 pwg/mL of

EGCG:; d: no biofilm in 24 h pre-established P. gingivalis biofilms after 24 h of exposure to 1 000 pg/mL of EGCG; EGCG: epigallocate-
chin-3-gallate

Figure 3 Effect of the EGCG concentration on the mature biofilms of P. gingivalis using SEM(x 10 000 )
B3 SEM WEEA[FH B EGCG X P. gingivalis A PIRR A R0 (X 10 000)

60

40

Arg-gingipain activity (%)

0
Control 10 50
EGCG concentration(pg/mL)

Arg-gingipain activity (%)

60r 4

40t

0

¥
20L&
3

T

=10 pg/m * 100 +

4-50 pLE/ml,
*

1

Time of incubation(h)

B =N o)
S S S

5]
(=]

.
-
-
Lys-gingipain activity (%)

PR b |

0
Control 10 50
EGCG concentration(jpg/mL)

Lys-gingipain activity (%)

00

40t

/
20f ,é‘

+—Control 5
—=—10 pg/mL /
4-50 pg/mL/

80 A

of At

001234

Time of incubation(h)

a-b: the inhibitory effect of EGCG on the proteolytic activity of P. gingivalis Rgp ; c-d: the inhibitory effect of EGCG on

the proteolytic activity of P. gingivalis Kgp; *: P < 0.05 vs. the control group; EGCG: epigallocatechin-3-gallate

Figure 4 Effect of EGCG on P. gingivalis Rgp and Kgp activities
4 EGCG X P. gingivalis Rgp J Kgp &5 F 7K i 3 14 18 52 i)
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Cell viability(%)

Control 50 100 200 250 500
MOI( P.gingivalis : HGFs ) a

Cell viability(%)

Control 1 10 50 100 250 500
EGCG concentration ( pg/ml) @

& HH MMP-1 1 MMP-2 [ 43 3 g 40 il (P < 0.05) , 1
10 pg/mL EGCG X HICH] i 1 il 4 FH (&l 6a.6b) .
qRT-PCR 45 2R 127« 55 BH PR % BEZH A1 1L, 50
pg/mL EGCG 7 W Z W P. gingivalis ¥ HGFs J&
MMP-1 1 MMP-2 mRNA 7K F+ & (P < 0.05) , 10

Amounts of MMP-1 secreted(ng/mL)

Amounts of MMP-2 secreted(ng/mL)
)
R

Pg(MOI:200) - + + + - + + +
EGCE(p.g/ml) - - 10 soe - - 10 50@

a: effects of P. gingivalis at different MOI values on HGF's via-
bility; b: effects of EGCG on cell viability of HGFs; *: P <
0.05 ws. the control group; EGCG: epigallocatechin - 3 - gallate;
HGFs: human gingival fibroblasts

Figure 5 Effect of P. gingivalis and EGCG on human

gingival fibroblast viability using the MTT assay
B 5 MTTEIE P. gingivalis \EGCG % 2 i i 2T 4
)RR A

pg/mL F1 50 wg/mL ) EGCG % MMP-1 mRNA % ik
FRA R 0 518 (28.3 + 6.58) % F11(50.69 + 6.95) %
(P <0.05),50 pg/mL ¥ EGCG %f MMP-2 mRNA #
IR (62,92 + 11) % (Kl 6¢ .6d) .

%
; 4 - 2.0 i

2= * 2 =

4z & i Ei6

g i3 # gL

: I

g 52 ¢ = #
23 i

zE L B

= s =

S - =

= £, 0
Pg(MOI:200) - + + + - + + + @
EGCE(g/ml) - - 10 50 - - 10 50

a-b: MMP-1 (a) and MMP-2 (b) in cell-free culture supernatants induced by P. gingivalis in the presence of EGCG for 24 h were quantified by
ELISA; c-d: effects of EGCG on the expression of MMP-1 (c) and MMP-2 (d) mRNAs by HGFs for 24 h were measured by qRT-PCR analysis;
*: P < 0.05 vs. the negative control [P. gingivalis (-), EGCG (-)]; #: P < 0.05 vs. the positive control [P. gingivalis(+), EGCG (-)]; EGCG: epigal-

locatechin-3-gallate; HGFs: human gingival fibroblasts

Figure 6 Effect of EGCG on the secretion of MMP-1 and MMP-2 by HGFs stimulated by P. gingivalis
Bl 6 AEIWE EGCG X} P. gingivalis FIFUG HGFs ik MMP-1 & MMP-2 # 5% 1

3% iR

SEILERBAPEA BUA R PUESEE
Pl 2 SRR, H = 2 0 EGCG T 4R FH o HL
LIRS EGCG AT 7€ 4H A o3 5 14 g Joit J22 v =
A AR, FEE A 2R B A AR
PR, RS R A EGCG IR ]
P00 ) 240 T A R A D, DA O ) A R T A
ME . EGCG X A Ji & F BN T P. gingivalis
FHHEEF ,MIC 4 31.25 ~ 500 wg/mL' 7', A5
25 R R EGCG i P. gingivalis ATCC 33277 7%

W I AR K, MIC M 62.5 pg/mL.

PR B A 0 T BRI R AR O A e R R R G
S, LRSS Py BB v A R T R TR R TR U TR BT
A BB DI RE I HEPTE R . R,
il A= 9 B BT I B2 A g SR 41 o) B 2B AR )
I35 A = T R A 4 TR S 24 ) %o T B A )
M FEIR o ASBIESE e BR : IR T MIC ¥ BE 1) EGCG X
P. gingivalis =YL A B35 W SIER], B2
FIEARB KR . DL ESSRS Ben 4510 45 L
BL, 76 AN X 20 B AR K 7 AR B 3 S e Y T R TS
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EGCG nJ )] B AL AR A 18 A= W I i . A BT
KL EGCG X E B WL P. gingivalis 4= ) B E A T
B0, 47148 i 455 20 1 &% B EGCG BUZE P. gingivalis
A WIS AL, A ) R 5 R 7 T ELB
R i AN, XTT R EGCG X LA A= P
I 3% 1 1 4 3 4 ), SMICso M 125 we/mL,  Asahi
A5 O R AR 2 OB & B EGCG AR B4 P,
gingivalis SRR W) I BE T %) L 5] B S8 s T 0 R
M, it — PR EGCG Al i s A A W s . AR
P LA b 25 AN . EGCG ] Bl a4 ] P. gingivalis
1) 2685 BT, 00 25 S0 ) A= P BRI 1 . AN, EGCG W]
74 S S A 0 B P 0% M O X B A W RSV R A
FH 8 MBS Z2 AL A W I, AT e e 4 i L 25 )
S — B TR T OO G R RS T

Z IR SMIF AT UESE , EGCG AT 41 il 20 B4 7 7% 77
PRG0S B R TR s o S S A, ) 2 M
i (glucosyltransferase, GTF) J& 728 S5 4% BR pF &1 2
FIBUR A -0 EGCG MY A M I A 4 Tl 15 B A 5%
A, BELBSH200 T 285 R R B AR . iHeAh , EGCG
T 40 B2 55 42 7 (Solobacterium moorei , S moorei ) 3¢
Ik B-2FFLBEH B, T A0 5 1 BURH SCH% A
AL = A R E R P. gingivalis Fe EE T
BN T, S SHEBE AR SR B8 57 s (e A RS
i 2R % T B, T TR TR A T 24 5 R e 24
JRTR1 &5 B 53— B2 Z2 A AR PR RMASLY , AR TE 3
RIS N, e & B TR L SR IR e R PR
EGCG REHN ] rgpA Fll kgp FEH (1 #3598/ Rep F1
Kep 1433 H i JE X Rgp A1 Kep 15 M BIWF 5T -
ARG 25 5 R AR T MIC 7 EGCG 1l 2 1)
il P. gingivalis A #R % Rep Fl Kep Z4 47 51 7= €4
JEE IR (2 AT P- A PR A 7K

T X5 A J SO T Y B 8 I S 3 A TR 40
UM IR B, 2 i 45 45 20 23 i 32 0 A
JLR 53 S HGFs , 2F & 350 TR 3 22 58 5 1 HGF's
53 1 MMPs , 5 UK 20 Jifg Ab Bk B A2 2, 51 F i 41
SUREIR 0 5T UE 52 EGCG R 10 il £ il 2% il £k
FFBR-LPS B 2 WM Bk B T - LPS 375 5 HGF's
W MMPs o A 5256 R FH P gingivalis B 4% 338 16
3= HGFs 7= MMP-1 F1 MMP-2, 7E il A 50 wg/mL
EGCG J& , HGFs "t MMP-1 F1 MMP-2 1) 43 I & %3k
¥,

H 8 s R dom b LA R E N 1 my
mL"* , EGCG £ 500 wg/mL, /& LAl P. gingivalis
YA A R AR IR I, A B R s AN 23 5 1k

EGCG H WIS A% = o T MR ) e iV T X LA
TRIE EGCG WA ST W E L 50 we/mL EGCG /57T
Wi P. gingivalis 7 J1 R T W& , fifil P. gingiva-
lis 55 F BT 24 20 )1 6 35 MMPs . 25 b BTk,
EGCG AI 1 g 4 B i 1Y 2 Ji] 58 i It o7 1) 1
TE5Y) o AR PR AL )5 Sk @ S sh R, 22 07 1
UESE EGCG BT M BT RAEHT, LA R 2 i 58 9 By
HRE AL AR
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