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Abstract : Secretory leukocyte protease inhibitor (SLPI) has been recognized as not only a protease
inhibitor but also an important defense component in mucosal secretory fluids. To elucidate the
functional role in innate immunity in gingival crevices, the SLPI production from a gingival epithelial cell
line, GE1, with or without the stimulation of Porphyromonas gingivalis lyophilized whole cells (Pg-WC)
and the lipopolysaccharides (Pg-LPS), and the inhibitory effect on P. gingivalis proteases were
investigated. The unstimulated GE1 cells showed low levels of SLPI mRNA expression, which was
augmented by the stimulation with Pg-LPS as well as Pg-WC. The augmentation of SLPI mRNA
expression in GE1 cells was accompanied by the inductions of IL-6, TNF-a and IL-1 f mRNA expressions.
Although IL-6 could induce macrophages to produce SLPI, the kinetics analyses suggested that the
augmentation of SLPI production in GE1 cells could not be a second response to the IL-6 induced by the
stimulant, but a direct response by the P. gingivalis antigens. Further experiments using rSLPI
indicated that SLPI showed a direct inhibitory effect on the P. gingivalis protease of Lys-gingipain. Thus,
it was suggested that gingival epithelial cells could be a substantial producer of SLPI that functions
inhibitory to the pathogenic P. gingivalis protease in gingival crevices. It was also suggested that the
SLPI production could increase in response to P. gingivalis through the stimulation with its pathogenic

constituents.
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L 7-Ase e g LR fifladk T 5 GE1 % A
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SIGMA-ALDRICH Co., Irvine, UK, 10 ng/ml)
IS L 72 EE I A s # SFM101 (= v A 1,
HE) #HWT, 33C T4 HREEEL -
2. P. gingivalis BUEB X OVEHEI 70 77 —

Y45 FREL

P. gingivalis VLR & L Cld B ZRESFAK
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R D B\ P, gingivalis PUR CHIE, B

# L7 GEl fifg XY, RNA i % v b

(QIAGEN Co,, Hilden, Germany) % Jfiv>T total

RNA #ELL 7. B8 RNA (1ug) &0 Su
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SYBR ® Premix Ex Taq™ 1l (¥ % F/351 7,
BE) »fHEL, 95T 5%, 60T 30 #d 45
A 7 WVTEro 7.
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(R&D Systems, Inc., Minneapolis, MN, USA) %
HAw7z. F1J 73~ (Promega Co., Madison.
WI, USA), MCA _7F F&BEE (Bz-Arg
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BRATERD S/ (X 4-B).
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RIEVE A N h AV EEFY

Pg-LPS, Pg-WC 8 X OF EcLPS |2 & % GE1
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FEAEFEOBAEXRE, WTFhoPEMKIC
X oT3H GE1 Ml < IL6 IL-18 B X U8 TNF-

A KA

a mRNA OFI»HEEL7- (K5). F7/-, %
DEBOYE — 7 1L PgWCIZ X % IL6 DL
BOWEZRE, WTLdRIEE 12 Bl TR
wHnz (X6).
4. P. gingivalis 7177 —* (gingipain) 2

&35 SLPI @ PHE M

P. gingivalis S A3 5 gingipain 21%, #
B EME O R L % Argginglpain & Lys-
gingipain ® 2 EXH D, VTN HEREDOE
ERERTTHDLILITRENTVE? | 2
T, T gingipain % & I P. gingivalis BES 7
o7 7 —YHE45 % VT, SLPI O HEF M
DWTHRET L7z, £ D#ER, Bz-Arg-MCA % &
BHe LBEoEM (Arggingipain M) X

Densitometric Intensity
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5 P. gingivalis iR##IC &S GE1 #ifad IL-6, IL-1 g, TNF-« mRNA I}
GE1 #ifg % Pg-LPS 10 ug/ml, Ec-LPS 1 pg/ml, Pg-WC 50 pg/ml T#FN 21 6 BRAIEE, GEL Ml % miL
total RNA =i L IL-6,IL-1 B, TNF-off 81 75 1 < — % F\T RT-PCR # 1T > 7z. Densitometric intensity : *F

HfiE =SE (BfE{li21Z NIH image Ver. 163 B L72) (n=3).
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100 pg/ml @ rSLPI {EINC & - T b HEIFFED 7. —H, WBELTHWZ N 7Y ok
SN o 72A8, Z-His-Glu-Lys-MCA # #E & AHIAEFEMIL, Bz-Arg-MCA #F E & L7254
L7234 0% (Lys-gingipain 1) 13 50 p WZERO 5 (p<001), Z-His-Glu-Lys-MCA %
g/ml Bl E @ rSLPTIEAIC & - TlEiFse4ic il EHEEL-GACEROb ol >

EINDLZEDPHLRERS72 (p<001) (K 0.05).
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K6 P.gingivalis FURERIFICE D GE1 #ifad IL-6, IL-1 g, TNF-« mRNA FIROFEEL

GEL #ifg % Pg-LPS 10 pg/ml, Pg-WC 50 pg/ml, Ec-LPS 1 pg/ml CZNZNORERIHIEH, FH% B L total
RNA % il L7z. PgLPS (A), PgWC (B) 3 X0 EcLPS (C) M#ie TNF-o (@), IL1p (M) X °IL-
6 (A) © mRNA %3 % RT-PCR (2 & W #¥EF L7 (n = 3). Densitometric intensity : F¥{E +£SE (Bl iz iE
NIH image Ver. 1.63 Z{H L 72).
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AEflife & LComA EEMBOKENZ DWW THK
T LEE TRV, Z 2 TARR T, HRE
LMD G E % R FFET A GEL Miflg = [
W, B ERAA O SLPI EEARES L O P,
gingivalis VUR & O EEBIZOWTHRE L,
2 512, SLPI @ Arg-gingipain 8 & % Lys-
gingipain (x5 A HIFIRG R IOV THHE %
To7-.

ZOMER, BEREIREE T GEL Mifleid SLPI %
FHL W I EPpmRBEEInz (M., &
ORI e bR LR v
Jana 5% | Into 5 OHEY X RT 5. HBEH
DL TIL, W LMD SLPI A & D
BB HWEF O SLPIEICEET L EERL T
VA28, RAES M OFRERD £ 72 SLPI
EAEMETHL I EERMERT S L, A LM
fo. @ SLPI EEAE & O A THNIEEBEHEF O
SLPIEB## L B2 L ETELZVWLIDOEED
N5,

P. gingivalis PUEFIHEIZ L » GE1 Mg 0 g
JERUS & SLPImRNA FEH s L7- (K28
XU'3). GELMilaALPSDOL T ¥ — k&2
H5NTWwW5 CD14, TLR4 #FKMIZFEIWL, Ec-
LPSIC X D BWIERKIE A FE I NS Z & id#HE
ENTWBEP P PglLPSBL I PgWCIZLo
THWIERSAFESIND T L RERR L Y B
Séol fHL, EEE (500 pg/ml) @
Pg-WC X GE1 fifgicxt L CHlifg Mz~ L
7. Pg-LPS (10 ug/ml) # & 08 Pe-WC (50
g/ml) FIEIC £ Y GE1 fifg® SLPI mRNA %
BRI S 2 i, R LR~
HIV &HlZ £ Y SLPI mRNA ZFEHEmT 5
vy Jana B OEEERE L L2, HAE
O IR EBAEY O B G AIEHIZ SLPI 28 A &
T, EPEHIENCERTAZ L B2RIET LD D0
b LNz,

P. gingivalis FUIRRE TI1d GE1 flifg 225
REMWETA VA voEELFEIN (K
5. vr7u7 7y —TlE, EcLPSIZX hihE
SNAAHNEED IL6 25F — b7 94 VI
T SLPI EAIWCEYE A Z EPRREBINTWY

5% L2 L GEl g %= FH w7z REE CIZ,
SLPI mRNA D SEIHRIEERD ' — 7 H 6-12 B[
THRHLNz (K4) DlcxtlL, L6 DEAF
BOVY—71IPeWCHIBOHEZREVWT
LREE 12 TROLN (K6) 2&, F
72, Pg-WC Rl Tix IL-6 DREAFEINA SN
%25 B 53 SLPI mRNA O Z B )
BN (M2 Z&06, AR
SLPImRNA OZHEMEIE, FEIN/ZIL61C
L5 IR RVER TR L, P. gingivalis PLE
WKWEAHEHEN LS TH S I EDREBEI NI
WA LR <207 7 — Y To SLPI L
BWEOZEIT, WO E OZIZEET
L0 LN\, v/ 77— Tid LPS
FIECT SLPI 25 S B D%, A S 7z SLPI
WX TLPS LRSS T, = Kb+
T rva vy 7EOEMEOBRISIHIGIE NS
ZEDIRBENTWBSY | JEEBMLEY DR
DWELZITAH (W) LEMETIE, EEY
\Z SLPI % A | CRRGePhfHbkre # 818 3 % —
h, RVREE L 20T 751013 SLPI A A
SN, alarmreactant & L CT~x27 a7y —
DB\FI S DIHFNME < DH b Lizpn®
K TIE, P. gingivalis D EEIREFEH T
—DTHh D777 —EiZxtd % SLPI DfHE
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gingivalis BARY 70 77 — YRS % W T
SLPI O HEE . BT L. Z20KRE, P
gingivalis O Arg-gingipain &2 %13 % SLPI
DEEHEHEIERED 5N 0 o 72H, Lys
gingipain EMEICR L TEEWHEEE 2R
CENHLPER o7 (K 7). Arg-gingipain
& SLPI A EAEHIZ DWW T, Into & X Arg-
gingipain A SLPI # 33 5 L D#HEZ1T-> T
W5 L LARRFZE TIE, Arg-gingipain B
& UF Lys-gingipain * & €& P. gingivalis &5}
a5 7 — YH4g % R, Z-HisGlu-Lys-
MCA #®HE & L7256 01E M (Lys-gingipain
) 25 SLPI NS & o TIEITREIIHE &
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NLZEEZHLMIZL. ZO/ERIT, Arg
gingipain 25 £ 3 % K A& T SLPI ® Lys-
gingipain MIFIEEIEDO SNE T L EZ R L T
BY, Into bOFERE T L&\, ZOEHIT
HOEDLTIE RV, REBRTHWL P
gingivalis BARY 70 77 — LHE 5D Arg-
gingipain E 34 w20 b, H B Wi P
gingivalis WARY 7 0 7 7 — ¥ 432 Arg-
gingipain ¢ SLPI 53 f# &M % [HE S 5 WE T
ET A0 LNk REFFETHWL P
gingivalis RSN 70 7 7 — YE5IE, EE
EEEMSFHE L 72, L0 native RIREEIZT W
EE 2 5N5 P. gingivalis BT s 7 —¥
B THDLI LMD, WRE EEERTY b T
& SLPI |2 X % Lys-gingipain ##lzh 1 R £
ENTVLLDEFHEHINS.
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