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stromelysin(MMP-3, -10, -11) Z18]3l membrane-
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obA|Z, SBWIAE, S ENA FElE
MMP-9& 2 2432, I A2, ThE 3 F o
A fgdrt o5& MMP-19] o) LTIt E
2l denatured interstitial collagen¥}, laminin, elastin,

interstitial

fibronectin, basement membraneg 23] A] 71T,
o] 2]g MMP-2= H|ZJE 0 2 FH|w|H o]¢] &4
3h+= plasmin, A9 T e &m0 &g o] Fo
A 9t} AJstE MMP-29} tissue inhibitor of
metalloproteinase-2(TIMP-2) 9] Z& o] o]&f A E9]
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rectus 5 13 24 MlTe] LPSE Adsl Zolgle

B2 B JFoXE spirochetesE 2|40l AE

980

o] 2] A] cytokine®] #H]S7} B MMP 2/ o7&
Sohu 22 & Aol

Spirochetes= WHEZ} 9lo] +573¢] A+
o] Mo 22X Treponema, Leptospira, Borrelia,
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(1) Treponema culture

Treponema denticola ATCC 335213} Treponema
lecithinolyticum ATCC 700332E Z+2Z} OMIZ-Pat®?
Hj Ao A 37°C, B714d Z7oNA 33T v ek
5000x g o2 1087F YAE2lskal phosphate
buffer solution(PBS)2. = Mgt 7 ¢ IAES &
ATt o] & v At kb Ffrgk & A EES
71*(Branson model 250 sonifer)& AFg-sFe] #3213}
o whl A ke Coomassie protein assay
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*Fisher Scientific, USA
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(1) MTT test

MTT test(microtiter assay which uses the tetrazoli-
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tetrazolium salt7} & o] Mol Q= B84 for-
mazan salts2 ), o] £-84 ¢71E &alste] &
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S48 23Rt o83 Aol # AR
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M 247F E59 5, 10% FBS7h 3-8 a-MEMO|
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wjo] Q1A ¢k WA= wgkate] 24 AZE F3F vk
S5 oY 7HA] FE(2.3ug-75u9) ] ARt A HES
A, 29 Fek A st AxZ2)o digh Alete] a3
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o] 1004 2] MTT A]2K3-[4,5-dimethylthiazol-2-yl-] -
2,5-diphenyltetrazolium bromide)& & 3 4|7t
SR ABEATE MTT Aloks AAT H, 504
dimethyl sulfoxide(DMSO)E 7}l A|3ZSkel A
A% formazan 23S =21 H 570 nm light filterZ
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AH&-38}e] enzyme-linked immunosorbent assay
(ELISA) readerol| ] F-3 =5 ¢13lTh

(2)IL-6, IL-1p ELISA

Human IL-6 ELISA kit(Endogen, Woburn, MA,
USAYE o]-&-ato] Adskqint. 116, IL-1p7F =32 5
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(3) Gelatinase zymography

A2 frobAl el A H == &3 9 pro
MMP-27} TDCS} TLC| ]3] &3 o2 wsle]=
7He Lol 7] 93)| zymographyE Al&stiTt, Al
T A 1545 449 AEEN(2.5% SDS, 3%
ML H
0.2% gelating §-3F SDS-polyacrylamide gel(8%)
oA W79 %38t Gels EHAEN(2.5%
Triton X-1003} 50 mM Tris-HCI, pH 7.5) 2.2 3087+
23] Al Hste] SDSE A AT Gelx 37CAA &
2:H-3-2-91(0.15 M NacCl, 10 mM CaClz, 50 mM Tris-
HCl, pH 7.5)3 18A]F ®F-3- A 71 A
Coomassie Blue R-250% G438}l isoprophyl alco-
hol: glacial acetic acid: dH20(1:1:8) & E283}] clear
band = Ve = 7S Kotk
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A=E human PHl-collagen type IVE AR&-3sle] =
AshArh, WA 9he b2l (2x: 1x[50 mM Tris-
HCl, pH 7.5, 150 mM NaCl, 10mM CaClJo]] human
[*H]-collagen type IV(N-[ propionate-2,3-3H]-propi-
onylated, 0,1 mCi/ml, NEN™ Life Science Products,
Boston, MA,USA)E 50: 0.2(V/V)&] B &2 E3ls}e]
60C ol A 3037 EA ] 8Tt o] collagen 805
microtubed]] Z+2} 50,24 %] B384 3 49 844 9] HGF
W 5 AS Este] 1004 €]
5 37CoAA 18ARE FAAFAT
HA] &2 collagen type IVE HZH A
0.06% tannic acid/ 1% trichloroacetic acid& A7}k
T 3027E ol AR F- 12,0000 4 5E3E <
AE2BIATE A5 1504E 5ml cocktail solution
3} 2 &3135}9] liquid scintilation counter(LSC,
Wallac 1409) 2 WAlg(counter per minute, cpm)<
Z738k3th. Gelatin #350] &4 MMP-29]] o] %
ARNA], Mo 4% gelatin £35S 717 serin
protease®]] €]k ANAE Yopr 7] 9Js MMPE]
inhibitor¢] EDTA(ethylen diaminetetraacetic acid, ]
ZF % 2 mM)$} serine protease?] inhibitor]
PMSF(phenylmethylsulfonyl fluoride, H&% %= 1
mM)E AT MFFEA B 7
T 3023t FAAR 5 B¢kl B human
[Hl-collagen type IVE Eate] §] ol Ao} o] 57
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Figure 1, The effect of TDC and TLC on fibrobast proliferation with time

ool Az} TDCS} TLCE A @]3h 49 vl X|T kR
ThHL-6 51 2ho] Z7atd o m p € 0,05 o)A &

MTT test A3} TDCS} TLCE 18.75ug/well | 9.38

ug/well F==2 A 2|3 T3} H| A Aol A Aol
AZS7F Fol27F fI1e ] v 287 ol A 147
B} A2t o BA s vkFigure 1), 18
n2 o9 169} IL-1p & zymography 43 o) 4]
9.38, 18.75ug/well F%E2] TDCS} TICE &g+ A
Lo EE Bl A AT} Bl skt

2. A|28IQOMZ2| Interleukin-6 £H|o] O]
A= g

Human IL-6 ELISA kitZ 3[4 TDCS} TLC7} 3
LA FOIE ) 116 Bl g YL WAL

o3 Sh= Apol7k giditt, g wj <k 1A A=
TLC X Z|5o| 4] TDC M A|E vk - 27} A &
H] ko] woko ) wlj ok 2 Ao M 18.75ug/well]
FEAA F-2 27} ¢1ItHTable 1, Figure 2).

3. AI2QOM|Z2| Interleukin-1p £H|0f| O|
Al= g
ELISAZ E34 TDCS} TLC7} XA 8-oFH L 2
IL-1P 21 &l 3RS v A =7He dol 23 TDC
9} TLC AT, v A AT BFA =4 7HsA](1

Table 1, Production of IL-6 by gingival fibroblast treated with TDC and TLC(pg/ml)

TDC1 TDC2 TLC1 TLC2
18.75ug/well 1108.3%105.8" 1537.7+130.6" 173324203 4% 1687.0+190.7
9.38ug/well 870,9+50,9* 112.9£78.3 1178.8+109.3* 1608.5+150,8%
no treatment 386.8+25.7 782.7+36.3 386.8+25.7 782.7+36.3

TDC 1: Gingival fibroblasts were incubated with TDC for 1 day
TDC 2: Gingival fibroblasts were incubated with TDC for 2 day

TLC 1: Gingival fibroblasts were incubated with TLC for 1 day

TLC 2: Gingival fibroblasts were incubated with TLC for 2 day

*: Statistically significant difference compared to no tx group, P{0.05
#: Statistically significant difference compared to TDC group, P{0.05
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Figure 2 The amount of IL-6 secretion by gingival fibroblast treated with TDC and TLC
* : Statistically significant difference compared to no tretment group,P<0.05

[a$} T, lecithinolyticum®] &3 & X[ &4d-frolA| 22
o] IL-1p 1] of] J&Fo] §le Aoz Bt}

4. Gelatinase Zymography

TDCS} TLCE A 8J3t o= 2t TR 25

TDC

TLC

1 day incubation

TDC TLC NO TX

2 day incubation

Figure 3, Zymography of MMP-2 secreated by gingival
fibroblast treated with TDC and TLC

pro-MMP-27} &A1& © 2 B | o] clear band7} 62
kDa2] 9]zl A TEEJ O, 18.75ug/welle] ATt
N FEA 7P FElo] T HAAL vk 1Y
I 2940l x] = Zpo| 7} glSitt. o o] gl A
AT A= Bl 19 o A= 68kDa2] 9],
Bl &k 28 A o] A= 68 kDa} 62 kDa ¢4 3]n]
817 band7} WERETHFigure 3).

5 Gelatin 2ol &5d

OGS TLC 7 %4 frobIE oA ] )
gelatinase®] o) W)= FFe Gopr 7] )
human PHl-collagen type IVE ¢]-8-3s}e] 23 3}9]
o} Ao FEE 75ug/welldA] BEFO 2 2 3ug
/well 7FA] A8s=1 2 = 18.75ug/well o4 &
A} A 2] viskon g of Smoie] 448
H2LskGiTE, gelatin 2852 TDC A A3} TLC ]
Ao A BIAAZ R A YERES ™ pl0.05F
FolA Fo14 sl Aol7t ek, o 199} 22
o] A= 2 2ol 7} I tHFigure 4), 12]L} gelatin®]
walis A AfoMIEr) Bl B4 B op
gt Alto] 7HAAL e ) E3f mad i =
o501 4 glom o] TR SI3) MuPe)
inhibitor?] EDTA(ZS5 % 2 mM)$} serine protease
9] inhibitor¢] PMSF(phenylmethylsulfonyl fluoride,
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Figure 4, The effect of TDC and TLC on gelatin dissolubility of MMP-2 secreted by gingival fibroblast
* : Statistically significant difference compared to no treatment group , P<0.05

40007
350008 [ treponema 18.75ug/well
30000 M EDTA
[] PMSF
25000 uN
£ l |:| no treatment
S 20000
15000
1000}
5000
0
TDC TLC

Figure 5, The effect of EDTA and PMSF on the gelatin degradation by gingival fioroblast
EDTA: ethylen diaminetetraacetic acid, PMSF: phenylmethylsutfonyl fluoride

HAEET | m)E AFL39T 1 A TDCOA=
gelatin 23%59] ¢F 50%7} serine proteaseo] 2] 3k
703 TICHME gelatin 2359 gpEo] )&
AfrobA|E o] MMPY| &3 Ao 2 et =
TLCO A &= gelatin §-8]%50] Az 2 3435
MMPe] 2§ o] tHFigure 5).
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el s R Lp2) 557 ol
a1, 19914 Jandinski®] A7-4e)] o)A X]
ALl A IL-1BE AAkehks AlZ7F 8731k
ﬂr 3i7F S7HIT Tt ol& 9% cytokined
HH A Z2A /AN EE F2 AT 519

° 1%9“ 12 2ol = A2 froMA| 2] cytokine®H]
of gk A7k ] AP glrk 1990
Takada $2V& Bacteroides LPS$} A. actino-
mycetemcomitans LIPSZ oA EE #=3F A}
IL-1, IL-:68] 247} S7Fske Zla Halslal, 1995
| Agarwal $9& A actinomycetemcomitans, E,
coli 9] LPS B5F x| &0 f-oFA|2 9] 11-1, IL-6, 11-89]
m-RNA &S HA3] F7HAZITaL shov), st
199613 Dongari $19& #1334 XFY4| 7= o]
A, actinomycetemcomitans®] IPSE A=% o] =
RS AOPT AN 116, 1168 T BHle 5 3)
oh B84, 19979 Kent 5202 E, coli, P, gin-
givalis LPSS] 2}=-o]) &Ja)] 2] &A]-f-obA| |4 116
of #H| o] STk Al WEsIl o Lps Bk
+ recombinant human IL-1¢] ¢]3F AF=o|A 2t
o] o] Wkthal Barstgich & Aol Al
7HA] A vl7} AL spirochetese] a0 2 %]
2AfoHIZE A As W Al B o] gl
H| A 2ol Blel o B2 §1579 cytokineo] 2] %]
E7FE 1Y) 93 11, IL-65 93te] A7-3liTh
T74 spirochetes®] E¥= X9 e ujet
t2ANE A FAMY 2292, T Q18 A4
ko] Atdo] BrelA vk 53] AFHe] WF
QA Ao o] FEEMABD A5 A5 T o
32 gt 8 F Qe IARA T denticolaE o]&
F }\E}—— A=RTAS 0111]-29*”4‘” Spirochetesol| &= &

g AR & g

gl

F8o] 9Jal4) | chymotrypsin like proteinase® A
M| EZF A3ks oA A st 2A7A] 25
U THS 2L 9o m 2340 e Al 5 =4
o2 Hael $175jo] e AT A% 2

a7 & 5= Qlok & AelXE= T denticola #4]¢Y
(TDC)¥} T. lecithinolyticum - H(TLC)o] 2|24
FropAaz el v X JES B&SH vl T, denticolas
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wlogo] %) 71 ol A7Ho] AT 14 2
o] 2L Zo|1} cytokinelH] Z7bo] Tk A
o2 Aletel vld) At} T, lecithinolyticume 7}
o] £ widd FoE2M F7140lal YA
collE 71 SEAe d#Eo 2 ok 5um Zole} 0.15
i8] =& 7IAH F 719] periplasmic flagella® ]
FolA ok, aadss

acid phosphatase, p-galactosidase, f-glucuronidase,

S B alkaline phosphatase,

N-acetyl-B-glucosaminidase, phospholipase A2} C7}
B0, 1999 A 5o A7l ehd T. lecithi-
nolyticumo] X d} AE] A& AskL =
Fe HFARIHAL gl o, A2 oA 1)
A= el Bk A7 AF7A B ) gl
o
B AR A=

=2
S AL F

TDCS} TICE H-25He] T2 3
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-Abstract-

The Effect of Sonicated Extracts of Treponema Denticola and
Treponema Lecithinolyticum on the Cytokine Secretion and Matrix
Metalloproteinase Activation of Gingival Fibroblast

Hye-Yuhn Suh!, Bong-Kyu Choi?, Seong-Ho Choi!, Kyoo-Sung Cho!, Chong-Kwan Kim!, Jung-Kiu Chai!
Department of Periodontology, Research Institute for Periodontal Regeneration! and Oral Biology?,

College of Dentistry, Yonsei University

This study was investigated to observe the effect of Treponema denticola cell sonicates(TDC) and
Treponema lecithinolyticum cell sonicates(TLC) on cytokine secretion and matix metalloproteinase-2(MMP-2)
activation of cultured human gingival fibroblast, Several experiments were performed including IL-1f, IL-6
ELISA for the effect on the IL-1f, IL-6 secretion of human gingival fibroblast, Also gelatinase zymography and
gelatin dissolubility test for the activation of MMP-2 secreted by gingival fibroblast. The results were as follows,

1. The effect of TDC and TLC on IL-6 secretion of human gingival fibroblast showed statistically significant
increase of IL-6 secretion in the TDC and TLC treated group compared to no treatment group(p<0,05) .

2, The amount of TL-1P secretion was below the lower limit and there was no difference in the IL-1f secre-
tion of gingival fibroblast between TDC, TLC treated group and no treatment group.

3. The active form of pro MMP-2 with 72 kDa molecular weight was activated in both TDC and TLC treated
group and clear band was appeared at 62kDa site on the zymography.,

4. Gelatin dissolubility of MMP-2 secreted by gingival fibroblast was higher in TDC and TLC treated group
compared to no treatment group(p<0.05).

5. In the TDC treated group, serine protease of T. denticola affect gelatin dissolubility. But in the TLC treated
group gelatin was degraded by only MMP secreted by gingival fibroblast,

Regarding to the above results, TDC and TLC have an effect on the IL-6 secretion increase of human gingival

fibroblast and appears to activate pro MMP-2 which degrades collagen,

Key words : Treponema denticola cell sonicates(TDC), Treponema lecithinolyticum cell sonicates(TLC),
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