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Porphyromonas gingivalise= 1% 74 871749l
o 7o} &L sRg vEEA ATz
AFAge] Ao F83 H¥E G JeR
BRI QUH2. P gingivalise AP B NFFE 2
Q) gapel AFH A (HFF) WM ¥& IR
thy &8RN 7% B9l A Ao EAstA]
A AFE EAZTP. o}, P.gingivalist T
AT FAM 71 B SUAE g Aldoln
9 p.gingivalis7} %o] BX 3 FHME A 2E
o} Algk st3jo} g st 2184, s AT
o] PEE Py HAF XF&4& At P.gin-
givalis®] 57} ZAaHAE BS AF S0l A &
Agria B FJep,

P.gingivalise: 491 2}e]] oJ3f) A3 H o8 AF
279 3318 dod B ohieh, 539 93
B8 FEFOZH HHALE NF2Y B3]
g 9o & glvkal AHA ATH. Pgingivalis
o] EFo AXoAM Tl 3 vivlEls AW
2.9 2938 WA 2 AR = prostaglandin Ez
(PGE2] AAE ZVHNT)E AR Bof Hrkiy,

w3 7)2e) Be AT-EA P gingivalis FE 5
714 Q1AHE3) A4 (alkaline phosphatase; ALP)
g4 9 243 7] date]l FAE AAEH,
type- I ZA T4 =8 A AT B HYLe
o, ikt o) ME SN ZEAF EA3Q
A9 Wo) P gingivalis FE 8 osiA A
He Ao 51 HYr) ol#d A P gingi-
valis7} ZFAE 84& JAE & Avhke 2e A
g0 o123, lipopolysaccharide (LPS), A2}
SY SR EAS B Pgingivalisd) AAE
& 4:7-9) matrix metalloproteinase (MMP)$] -2}
13 e G 58 ¥ ol gl MMP 488 XAtk
BT Eolepra,

A, 252 o3 X F 2] goM F F
FE oPFAR o]ojx)7] wid] JHo R vfs-
493 BAo)t), F 5+ 9 7849 f718
28] AAE |3, sE X} o] gt Y F
© 2ee dhs Ao deiA vk, ok, 3
27} B3he F 220 F43p) HEiMe F B
& Y1 glE v#akE osteoid 2 (F2 type- 1 Feh
o] &A= ook =], ZFAHEE 013} osteoid
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st F88 I8 ok deA Aok, o3
MMP= o] o] o]&A4] thil ] A4 2A colla-
genase, gelatinase, stromelysing ¥388}w], 23}z 2]
71389 7] JES BE 5 e 58€E Adn
45 FA o] 204 7}A] o)de] MMP7F A S on,
°]% collagenase (MMP-13} MMP-13)$} gelatinase
(MMP-28} MMP-9)7} 2 A| 2 of] 2] 3 bl E3f o)
Hoshe T8 MMPS Ao g nEEo] Wrkeo,
collagenaset type- 1 FEple] Z27] Hajo 2hga}
1, Ho]o] gelatinase (MMP-29} MMP-9)7} {8 = =
2Rl o] B 83 dEe = Aor BT
HAT, w3, FFA 2 22 0A PGES ¥
8= prostaglandin (PG)&] o] 4429l 21& z3]
I} B 58te] F7hE, &3], PGExE & I 7
e A=Y 0 2 FE3ThT B HYop?,

oj2fgt AHEL XF 2o A&Edh= AT &=
4 FH o3 F FA AL F A 50] AslE]
B FA & 450 FXE 4 vk AL Ko
Fot 2} o] 23t o 1A A Astol e Bt}
i, B EEA oA P gingivalisT} ZFAE
o] Bl X|= G| A= A7) v FEF WA o)t}
888 B AFoMe P gingivalis7} ZF AT
= FA% Bk olle F Feol BAl) d3s
A = UAEAE EAY B v o) oJsfa] do}
Bzt agirt, o8l £21-& 93l P gingivalis 3
80| vl FHE I3 2ZAHEY ALP A9
oJu g QPG v X EA] ZARBIAIL FA9) MMP-2,
-9, -138] A=} L v X Fgto] tiste] H7}
sttt o} P gingivalis F5-80) Y} ZF X
ol A PGE29] A3l w2 F&F% 2A}sh4T)

Il SIA= A
1, gtAl=
1) P.gingivalis ¥} A P gingivalis 22T} B &
£ (sonicated P.gingivalis extracts: SPEs)Q| FH|

AME-F P gingivalis T ATCC 33277 o|Qlow,
°]5 #5& hemin (5 mg/m!)¥} Vitamin K (0.5 mg/
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ml)7} X34 brain heart infusion (BHI) <)% ej]
BES H, 37CAA E71H 2A160% N2, 10% He,
10% CO2) 2.2 vl ket ot 23] whek o ujjok
BE 47T, 3,200 goll A 2087+ YA Belsie] #4)
& A2, phosphate buffered saline (PBS) . & 3
8 BT Aol e i WA A
7% Gramestaining®l] 234} B1s}ga, HE L
71 A HFE FAskstS P gingivalis 281}
3 25 (sonicated P gingivalis extracts: SPEs)-&
THEH. H]gA B 4T, 12,000x go| A
SRt A4 Belate] AASIGIC Q4] e 4=
H-2 membrane filter (pore size 0,22 un)S AFE-3}e]
B AL, o9k o] Hoixl SPEse] whz
%2 protein assay reagent kit'S AR-8}e] 23319
). SPEsE AR H7HR] -70°C ol A REksigleh

2) OIRL RIS YAt =3 Q| 22|} et

Uz} ZEAEE AT 19299 ICR vR¢-29) 5
&N e EHJE?, ICR PR$-25 ojgkg g
22 BN F RS FEH R HEen)
10708} w2 F1E-E 10 m 9] 0,2% collagenase
€} 0.1% dispase7} 48 a-F& I A (a-
MEM)o]| 5-§-A17) & 37C oA 2087F muksle] 5
NERHY 2IAXE Esirh o] AL 43
HhEste] A WA dojd 2FAEE veln 249
A Aol ZFHFY HE BHaS U4 Bi)ste
RS FAE A3 Z2F AR E Be)sigr) 2es
HEE A7 10 em W FH Ao £F50] 10% $-efo}
&3, 100 units/m! penicillin, 100 ug/ml strepto-
mycin, 0,25 ug/ml amphotericin-B7} £8¥ a-MEM
£ o]831 37T, 5% CO2 F7) TFF ujj 7] ol 4] ul
FatActh gl v 3Y Ao 2 wgsHA Y
A GdZol dold wzkx] vl gstdch A wj ok
o] 9= Bl el A ABLIL 0,25% trypsin-1mM
EDTAE H7}ete] AEE AI|iL «-MEME 5
#F o]} F7kk SXA121 Thg 4C oA 1,200 tpm
0.2 5§ F¢ YA Besta 4Ed S Al A

* Pierce, Rockford, IL,
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1) SPESQ MIE S AL

Uz} ZFAEo) i3t P gingivalis®] MIEEAL
MTT assay?d]] 2}3}e] ZAs}r}, MTT assay& 4
oRIE AX oM HE FAo Y AT S4E& 54
=t AHEEE Yo R, Ao E 8Ao) e
A EZ 2] mitochondriadl] &3} tetrazolium sal7} -
e Qg o843 Aotk #YE tetrazolium salt
£ Mol = B84 formazan salt2 E™, F7]
Sujo) o8 88 formazan?] %& A €
o} o6-well HH A EuiF7lo] YAt 2SAXE 2
well Z 1 x 10704 B33} 10% $-efo} EHo]
£8 a-MEM ] % 200 4 & H715te] BY 20
A wjekstgich, 3 Fol vl A S A A8 SPEs7}
Z+z} 0, 0.01, 0.1, 1, 10, 20 ug/mi 7} 58 vl ke o
2 83k 393t o] W gE F MIT assay s A%
ek 2 wello A Wi FAE AABIL 50 49
MTT (3-14,5-dimethylthiazol-2-y1}-2,5-diphenyltetra-
zolium bromide) €4 (5 mg/m )& A7} F 4A7
Fob whS Al AT WSR-S AA L 200 49
dimethyl sulfoxide (DMSO)& 37}ste] B4 for-
mazan BAE 483t I ELISA reader2 33 570
nmolA FFEE SA3IATE

2) 7| elprrsl 24 (alkaline phosphatase;
ALP) & 5Y

G7]1A4 <128} &4 (alkaline phosphatase;
ALP) &A% ZA}E p-nitrophenyl phosphate
(pNPP)9] 7} B3] whg-of ALP7} Evi 2 283k
A& olg3lo, 714 E3f 2] 1HERI pnitrophenolé]
4 SAFOEMN ALPY] FEE THALE IE
Bhe Rolt), o] uf ME4¢ o]z} ALP EAdE ]
Ae nA = 9o g F thily 48 A3}
ALP FEE o] Fo 2 O NEF F AP &
=g Aiksic

B Ao e dAZZAEE A 35 an MR
Aol 1x 10704 B38kar WA Tl o] FAE
w7k wiFet ohe-, 10% S-Elot A, 10 mM B-
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glycerophosphate, 50 ug/ml ascorbic acid9} SPEs7}
AR U I iR o wEst F 29 / 4/
64 / 8% FRF vh g3 AT, o) F ZHzhe] vi R Al
A vl oFl-g A ABIIL F A 8- (0.2% collagenase,
0.1% dispase) 2.2 X & EE|AIZ] F AE F-F
< 4T, 8,000 pmol|A 108 FoF Y4 Eelshaich
FENE A AL PBSE AHE F, FE3 AEE
g0 &4 0,5% Triton X-100 100 4, PBS 200 #-&
A7t 1A1RE B A Ete] A Eeke ohaEkg
t}, PBS 200 M & 73kl 4T, 8,000 rpmof| A} 108
4] Belg F 3EAS Hol AP E4x 34
of] M3 20 Mo NERE 1 m o] ALP-1087
S} F93ta] 30T M 3023F BRI F A4
%% pnitrophenol®] %& 405 nmolM FHEE &
A3l thinitial data), 30C oA A& ¥HSAIA 28
A% F 7Y gdM FEEE A 3L(Final
data), 283719 FEE W3LE o83t TRt o]
ALP BHEE AN

ALP(U/L) = {(Final data-Initial data)/2 X Total vol-
ume X 10004 /(18,45 X Sample volume
x Light path)
= (Final data-Initial data) X 1382

Z} 8 A FEAe] A e) ke protein assay
reagent kit & AME-3t SA3IATE ALP FEE
WA FE g Lro] AL BAEE AsiaTh

3) Reverse transcription-polymerase chain reaction
(RT-PCR)

Ux} 2ZAHEE A7 35 an B FHAI 2x 1057H
A B3I 10% FEfot FAo] FHrE aMEM v
Holl A HBA TUFo] doiF wrhA] wjFe F ¢
ejo} FHo] T o] YA B3 1 mg/ml bovine
serum albumin (BSA)E §-5-3F a-MEM Bjflio g
WA F 24AZEERE v gt olF dETole
SPEs (1 ug/nl)E AEJ3laL, &7l oFF-d A

*Sigma, Poole, UK,



Table 1, Synthetic oligonucleotide primers used for RT-PCR

Target gene Primer sequence Length of PCR product (base pairs)
p p
o Forward : 5-CTGTCCTGACCAAGGATATAGCCT-3' 355
2 Reverse : 5-ACCTGTGGGCTTGTCACGTGGTGT-3' =
N Forward : 5-CTGTCCAGACCAAGGGTACAGCCT-3' 263
MMP-9¥ Reverse : 5-GTGGTATAGTGGGACACATAGTGG-3
Forward : 3-CATTCAGCTATCCTGGCCACCTTC-3'
MMP-13% e 250
Reverse : 5-CAAGTTTGCCAGTCACCTCTAAGC-3!
16 Forward : 5-TGAAGGTCGGTGTGAACGGATTTGGC-3'
GAPDH’ 983

Reverse : 5-CATGTAGGCCATGAGGTCCACCAC-3'

£ AlshelA] T 48A7HEE MR Wl
A AL 1 mi 8] TRIzol ™ H7}8ke] 2t o] ehebel
AEE 1.5 ml ubed] A3} Th 0.2 ml chloroform
< F7Fske] RNAE &3 A17] & 4T, 12,000 % gollA]
1587 44 E2atde). 45 dwhe 3 F 0.5 m
isoprophyl alcohol& H7}5}ed RNAE A A 7)1 4
T, 12,000x gollX] 10& 7+ A4 #E)te] AEAE
AAZ & 75% ethanol 2 M|A st c) 223 RNA
T 0.1% diethyl pyrocarbonate-treated distilled water
(DEPC-treated H20) 50 49 %4 260 nm¢} 280 nm
gr FE=E A% FEE IRISHATE MMP-
2, -9, -13%} glyceraldehyde-3-phosphate dehydroge-
nase (GAPDH) mRNA®]| tfgt RT-PCR2 one step
RNA-PCR kit$-& AFg-s}e] Alhssich s 4
Ao A £ ¥ total RNAZ} complementary DNA
(cDNA) T8 938 template 2 AFEE 121, total
RNAY| cDNARS] St} Huas 5352 50 w
9] reaction mixtureZ Il U= single tubeol| 4] 3
FHTBS. one step RNA PCR buffers g2 = 2+
reaction tube= Tha-& E 38} ATk 1 ug total
RNA, 0.1 unit/# Avian Myeloblastosis Virus (AMV)
RTase, 0.1 unit/# Taq DNA polymerase, 0.8 unit/ 4
RNase inhibitor, 5 mM MgCl, 1 mM dNTPs, 0.4 M

forward/reverse oligonucleotide primer (Table 1),

RT-PCR thermocyclerdl| 4] A= 0.1 cycling
condition& ThR&3} 2t 42T, 308 (reverse tran-
scription), 94°C, 28 (reverse transcriptase H| &4
3}), 353]9] 5432 PCR (denaturarion 95T, 303
/ annealing 60C, 452 / polymerization 72°C, 14),
g3 72¢, 5%, FZ 9 PCR product 10 4 &
ethidium bromide& 3-8+ 1.5% agarose gel 7]
Fsol oA AT 7} bande] YEE Tina
Image softwareo]] J&jA] EAIE]91 17 MMP mRNA
/ GAPDH mRNA ¢] H]&-0] A|4F=]

4) PGE2 i &

U2} ZEFAEE A7 35 am vl FH Al 1x 1070
A BFaia U ddSo] FA4E wrbA] vkt
ThS, 10% -F-effoF @3, 10 mM B-glycerophosphate,
50 wg/ml ascorbic acid7} - v X|e} nE3 T
AYFE SPEs (1 wg/ml)E A ls}3, O 2T
obF A= AldEkA] 3 2 Ft wl kst
olF HAATH dx2T BT SPEs7} FA-EA ke
A2 i o2 WA & 371 o wigstict ul
¢ ERF YA FFAE FF8L enzyme
immunoassay (FIA) kit AR&-3ked vkl 2 £
2] PGE:9] & T-35ith

*Gibco BRL, Life Technologies,
¥ Raytest, Wilmington, NC, USA,
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§Takara Shuzo co., Ltd.
” Cayman Chemical, Ann Arbor, MI,



5) 8HEN B

Z+ AEe i 33 wrE Ad v ¥
(mean)¥} EFH2} (SD)E AlLtstgG o BE A8
L PP+ XZEHAA} (mean=SD)E FAIEHATE B
& B2 ANOVAS} post-hoc +8AE& A33H4
31 SPEsE A A3 1} XR|3HA] ke & H s}
7] 98] Mann-Whitney ARH& AlB3Hch &
AH F2 A& p(0.0501A AR HA

. S

1. SPEsS| MIZFY HA}

Al 2F ALl st SPEse] A E=AE EI3t
o, A3 A w2 AA3] ) MIT assay &
A1ttt ET (0 wg/ml)3F SPEsE FEY
(0.01,0.1. 1, 10, 20 ug/m)) E 2|3t 2t AFHFE 1)
% 3Y Foll MIT assayE ©]8-3t tiAty E4e
H7FEATE 10 wg/ml oS} FroM th2T T} o]
st FA4 A AT B4 7av) vesid
(Figure 1), o)3¢] Aol A vk TS
A Belet Yx} Z2FA X thate] S48 el
A o= 1 ug/ml 0J31] FEol| A SPEsE A 23}

o] A& My
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Figure 1, The effect of SPEs on the viability of primary osteobilastic cells,
The data are expressed as the mean=+SD of six culures,
*P(0.05; significantly different from the non-treated group,
0.6

ALP activity (U/mg protein)

0.01

SPEs (ug/ml)
Figure 2, Dose-dependent effect of SPEs on ALP activity in primary ostecblastic cells,
Confluent primary osteoblastic cells were treated with SPEs (0 to 1 ug/m!) for 8 days and then ALP activity was measured, The data
are expressed as the mean * SD, ALP activity was significantly reduced when compared to cells without SPEs at *P{0.05,
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2, SPEsT} At ZEAN|Z2| ALP =0 |
A= 3

SPEse] EA3}o) 8Y7H vl FE YA} ZF A FE o)A
SPEs9] F=7} 57Fgel we}0.01,0.1, 1 ug/ml oA
ALP %7} izt vladte] SAIH R f9
A st A8 B9 (Figure 2), 0,01 wg/ml
SPEsE ALP FAEE 279 70% FAEE 7HaA
o, 1 ug/m 9] SPEsE thET] 39002 U] B
g do v}k w3 SPEs A 7]7te] wE ALP
4= A FE AHE W, 1 w/ml Y

SPEsE 29 FHE Uzt Z2FA|E9 ALP BAHEES
A3 As7] ARHle s (=T 65%), Az
717te] AojAFE A A= Z7HEHUAY (Figure
3). o]8§ B3 SPEs7L AtiF ez gL 7|3k
Heldl] oM T ALP B4 =9] A BAK
o] Y} ZFA|EL] E3lo e A AHE A
Y Qlvke 2E vEeRT,

3, SPEsT} YAt ZBN|ZS| MMP-2, -9, -13
mMRNA Ei0| OjAl= 3

_ 1
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Expaosure periods to 1,0 ug/ml of SPEs (days)
Figure 3, The effect of exposure time to SPEs on ALP activity in primary osteoblastic cells,
Confluent primary osteoblastic cells were treated with or without SPEs (1 ug/mi) for different time periods, and then ALP activity was mea-
sured, The data are expressed as the mean+SD. ALP activity was significantly reduced when compared to cells without SPEs at *P{0.05,
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Figure 4, The effect of SPEs on the expression of MMP-2, -9, -13 mRNA,

The expression of specific mRNA was analyzed by RT-PCR (A), Density of the bands was measured, The density ratios of MMPs to

GAPDH were computed (B)
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Figure 5, The effect of SPEs on the PGE2 release
Contluent primary ostecblastic cells were pre-treated with SPEs (1 ug/ml)} for 2 days and culiured without SPEs for an additional 3
days, At the end of the cultures, the amount of PGE2 secreted in culture supematant was measured. The data are expressed as the
mean®SD, *P(0.05; significantly different from the non-treated group.,

Uzt ZFHE | SPEsE 1 ug/ml 8] FEE A2
F MMP-2, -9, -13 mRNAS] & ¢4 RT-PCR £
Mol oJsjA 8Tt SPEse] Ao TAIgle]
Uz} ZF A F A MMP-2, -9, -130] BF & 5]
t} (Figure 4A), SPEs (1 ug/ml)¢] H8)& )27} 1)
W3] MMP-9 mRNAS] W& FA| F7HA1FoH,
o] band W E-A oA thzol v gt 215% F
71 Ao g el 28u, MMP-2 9 MMP-13
mRNAS} W2 SPEse] A 2jol] of8f £ JIA W
3}351A) ekt (Figure 4B),

4. SPEsT} @At ZBMIZS| PGE2 YJ0 OjA|
=g

SPEs (1 wg/m)E A3 APTAA X23HA
&tz ol vaste] FojsiAl B PGE} 2

= A BFY 5 YA (Figure 5). SPEs (1 ug/
n)E AA S APFL FEl9 PGE: F&7} 1.85
10.28x10'ME Z =gl on Heslz] & dix
& 2231027 X 108M 2 SA =k

v, &3 X 03

B @7E A58 F AT Pgingivalis7}
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ZEARY 715 oHdt JFE vAEA] Yol
7] 8t Al = o, vp-s FAF Y3F 2FA|
R P gingivalis 253 ¥4 FEEE Helslo] &
B 2 R F93Re ALP 845, MMP #-4
A} W8 (MMP-2, -9, -13), PGE29] A AJo] ofwl <Jgk
< WA 2AREY A7 B P gingivalisol
gjste] ALP B/d50] ZAaHD] MMP-9 mRNAS] &
Ho| F7hElE Ao 2 Yeldt), tlEo] P gingivalis
of o8t PGE29] o] F7HEw A& & & U
o}, webA Pgingivalisol] &J8le] Z2F X A4
E3hso] ZdaHo] F ¥d%o] AL B
F {5 B3 SR80 AL o F Aok E=3 o
HEE 23 AlE9] 7% WslelE WA PGE: A=
7} BofEE Ao 2 FAE 4 gt

7144 QAHE3) &4 (alkaline phosphatase;
ALP)E 71814t Sl 2H 28 7lrisl gt 2313}
7} o] FolA & RofA HAF o7 Qlibe] e F
E F7H71E BARA XS] 7|4 ks
AZAA M358 Foshe 75 etk 4
7 QATP7, Woldarski 599 o}2{gk ALP 84L& &
Aol e AEANME AT 28R G X
M virkal Bk & ALPE F¥ TS 7t
R Mz o] FAREA K-8k T3

B g7 Aer Bef HRol, SPEsS] =7t F




7Fgtol) wheh w2 FAE A A X AP &
AT T &Y o A HUT =3 3t 2
7100~2%)ell YAIH .2 SPEsE A Hox U3}
ZFAE ALP BT} Fefsi dase Aol
#aE o, ALP S5 oA AF= SPEsS]
o] AAEYEE A&HE AL YEkT ol&
chicken periosteal osteogenesis model& ©]8-§
Loomer 514192 @7 Av}ele Yx|grt o] AT
AEL P gingivalisZ2HE 9] 2539 £ 2588
A 2)8FE W in vitroo|l A ZF A F2] ALP B4, &
o § 4, 24t B] Qreles] HAE A o
Aokl 2YRE AT BT P ging
valise BHTE AFE Bk ohyet 2 A4S A3
Ho g JAFe M F il 71dgithaL A kst
Ak, =3 o] gk FEES A EIAE F 647
Bl )t B AE 297k AeEtriEs frof A
A &5 Wil Bttt Matsuda 5
S| P gingivalis &l o3t 2)F<lie] A%
o] A3t DNA 34 9A] A Bkl
tiEo] dad G2 47 bl thig 2150 Al
X9) 3}8} 20 WF P gingivalis FEE 2lste] &
#3] Zrag S Barstlvh. AA= P gingivalis 7%
5 A g 27]6l YAFH 2 HA e et
T o3t XFAU] M2l i oA S FE
stthal HastHX, Pgingivalis #EE9] A=
AFAY X9} v/ W3S doIvkaL A
A8t Tt Millar 5408 P gingivalis2F-E ¥-2| ¥
lipopolysaccharide (LPS)7} &<} F2P1l & oA
sto} M2E 24d 7dgtia B sk, =g
Z¥ Ao gk o]23t AR A= P gingivalis 5
o B FEE0]) 2L £3} FA oL}t 1 o]
ol Az =]old uf vl7tgHoln, £3} Fof A2H
i 7} A olgkal B st ri, ok&, Kadono &
V.2 p gingivalis 3Z&0} ALP g” “d & bone nodule
o A& A JA, T A BEE F8%
& 431 ALP, osteocalcin, osteopontin®] mRNA &
F3} P gingivalis $&E9) &3 93] JAdrial
Rustnt. 23He g XFARNM P gingivalis
o 93t F Fo< FSAE B ohye} ZFA|X
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o tjgh zpgof oA o] FolxitaL Akttt
B A Zae) 37 4] @AE old dA+FE0]
AAZE oA SAES THNEY, P gingivalis %
Bo] gldl| 3t AR 7|5 dA B oheFst Al
FE| 3le] FEF o2 dojub= dAtolH o]y
3 oA a3t 2] YAFH O = P gingivalis 7%
S Attt v7tgdd o2 dojdrk= Ze
& Qi

3, 7189 oY Aol P.gingivalis?] &5
& teksh | E oA MMP IS F=8AV 8493}
A2 & Qltkal Bl HQITh 72 2 Ao & nf
-2 FNE A3 2ZHEE o83 FFHEFY =
710l 2H4-3h= Ao AR = 2 A XY MMP-2,
9,139 W&o P gingivalisol ¢J&|x} ojH Jgkg uk
=) zA}elgeh A7 AT SPEsE X3S o
MMP-29} MMP-13 mRNAS] W& dll= & Jao| ¢l
HHH, MMP-9 mRNAS] e A S7H)T)=
710 & RT-PCR £4¢l] ofsiA] vrepsity, o3t &
T A= Sismey-Durrant F409] A+ Ao} A
A28} o] FAEL P gingivalis®] LPS7} v
2 ZZAEAA MMP 9] 81491 collagenase Y
A& A F7HA 71 FAo MMPe] 27 oA Q1A
o] TIMP (tissue inhibitor of matrix metallopro-
teinase)9] WS JAGTIL B 4t Tt
Uchida $39& B]E MMP-2 &} MMP-92] mRNA7}
Uz} zF AL Aoz dHHA G o] &
MMPS] §-AA} WL SPEsS}t AN FEF =
o1ake] Azl <& @& whA] Qherhal Bk,
o]d Al ol AP thA Aukd AT AR
2 AABET o)1= SPEs7F 4 MMPS] S-#)
& M7= 7140 o 7HA] dAbEe] E3at
A BAEIL S-S AP, ol2jgt dukd A+t
A= AY 33, AM-E X e, 21e|ln 7 3
Y B9 aRlEo] A3t YRt Ao g A
3 4= olrh ool gt Bt ApAISE A7t B8k

=
Lo

gt tgd,
ORE §HA, P gingivalis®] FEE ¥ 2EAX

o) B3b o4 2 MMp B 27 Wxe] YA
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-Abstract-

Effects of Porphyromonas gingivalis extracts on the
function of mouse calvarial primary osteoblastic cells

Jeong-Ho Yun!, Seong-Ho Choi?, Kyoo-Sung Cho?, Jung-Kiu Chai’, Chong-Kwan Kim?, Chang-Sung Kim'

IDepartment of Periodontology, Oral Science Research Institute, College of Dentistry, Yonsei University
"Department of Periodontology, Oral Science Research Institute, College of Dentistry and Brain
Korea 21 project for Medical Science, Yonsei University

Porphyromonas gingivalis has been implicated as an important periodontophathic bacterium in the etiology
and progression of periodontal diseases, It has been reported that P, gingivalis may mediate periodontal
destruction not only directly through its virulence factors, but also indirectly by inducing complex host mediat-
ed inflammatory reponses, The purpose of this study was to evaluate the eftects of P, gingivalis on the bone for-
mation and resorption by osteoblasts, For this purpose, after determining the concentration below which soni-
cated P, gingivalis extracts (SPEs) have no cytotoxicity on mouse calvarial primary osteoblastic (POB) cells, we
investigated the effects of SPEs on the alkaline phosphatase (ALP) activity, matrix metalloproteinase (MMP)
expression (MMP-2, -9, 13), and prostaglandin E2 (PGE:) release in POB cells by treament with SPEs below that

concentration,

The results were as follows;

1. SPEs showed no cytotoxic effect on POB cells up to a concentration of 1 ug/ml,

2. The treatment with SPEs reduced ALP activity in a dose-dependent manner in POB cells, In addition,
when we investigated the effect of SPEs (1 ug/ml) on ALP activity for different exposure periods, statistical-
ly significant inhibition of ALP activity was shown at 2 days of exposure, and further significant inhibition
occurred by extending the periods of exposure,

3. The treatment with SPEs stimulated the gene expression of MMP-9 in POB cells,

4, The pre-treatment with SPEs increased the amount of PGE: released in POB cells,

In summary, the present study shows that P, gingivalis could inhibit osteogenesis and stimulate bone resorp-
tion not only by reducing ALP activity but also by increasing MMP-9 mRNA expression in osteoblasts, possibly
through an endogenous PGE: pathway. In addition, our results suggest that if P, gingivalis affects osteoblasts in
early differentiation stage, such effects by P, ingivalis could be irreversible,

Key words: Porphyromonas gingivalis, osteoblast, alkaline phosphatase, matrix matalloproteinase,
prostaglandin E:z
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