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.00 34), Cytokine lymphokine
interleukin, growth factor,
cytotoxic factor, activating or inhibitory
factor, colony stimulating factor, intercrine

Porphyromonas gingivalis, 5

Prevotella intermedia, Fusobacterium cytokine
nucleatum, Campylobacter rectus, Eikenella Interleukin—1(IL-1a, b), Interleukin—
corrodens, Spirochetes, Actinobacillus actin —  6(IL—6), Interleukin—8(IL-8), Tumor
omycetemcomitans necrosis factor—a(TNF-a) 124-6),
IL-1 chemotaxis
D, B cell, T cell ,
matrix metalloproteinase(MMP) ,
.IL-6

B cell plasma cell
immunoglobulin ,

cytokine . cytokine
cytokine network
.1990 Masada N
2, toxin
IL-1
cytokine, arachidonic acid product,
complement, protease 1993 Reinhardt ®
(refractory periodontitis)
IL-1 IL-6
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cytokine
turnover
integrity
lipopolysaccharide(LPS), -
5, cytokine /
(monocyte/macrophage)
9-13), (fibroblast),
(epithelial cell),
(endothelial cell)
5)
/
14),
/
LPS IL-1
IL-1
MMP, IL-6, IL-8, PG
415-18) /
IL-1, IL-86,
IL-8, MMP
14,15,19—21). Cytoklne
IL-1b
IL-6
MMP  collagenase

. MMP
interstitial collagenase(MMP-1, -8 —
13), gelatinase(MMP-2 -9),
stromelysin(MMP-3, —10, —11)
membrane—bound group(MMP-14, —15, —

16 —-17) . gelatinase 72 kDa
gelatinase A(MMP—-2) 95 KDa gelati—
nase B(MMP-9) MMP-2
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MMP-9 ) )
MMP-1
denatured interstitial

, laminin, elastin, fibronectin,
22).

collagen
basement membrane
MMP—-2
plasmin,
MMP-2  tissue
inhibitor of metalloproteinase—2(TIMP—-2)

. Cytokine
MMP A. actinomycetem —
comitans, P. gingivalis, P. intermedia, C.

rectus LPS
spirochetes
cytokine
MMP
Spirochetes
Treponema,
Leptospira, Borrelia, Spirochaeta,
Cristispira  (genus)
Treponema . 1988
Loesche 23)

(adult periodontitis)
40%,
(early—onset perodontitis)
50% spirochetes

spirochetes
24-26)

20, spirochetes
28.29) gpirochetes
1%

. 1987
ribosomal RNA(rRNA)

spirochetes
Woese 30

DNA ,



spirochetes 20
31)
spirochetes
Treponema denticola, Treponema
pectinovorum, Treponema socranskii,
Treponema vincentii, Treponema mal —
tophilum, Treponema medium, Treponema
amylovorum
Treponema denticola
32)_
spirochetes LPS pepti—

doglycan, chymotrypsin like enzyme
33,34)

343536) |PS

cytokine
6.37.38)
IL—1b precursor 39)
LPS
31 LPS
outer membrane protein
, 51)
whole organism
T. denticola
T. lecithinolyticum
IL-1b
IL-6 )
MMP —
2(progeltinase A)
spiro—
chetes

*Fisher Scientific, USA

nooogoodgdd
1.o0000

(1) Treponema culture
Treponema denticola ATCC 33521
Treponema lecithinolyticum ATCC 700332
OMIZ—Pat* 37
3 5000x g 10
phosphate buffer solu—
tion(PBS)

*(Branson model 250 sonifer)
Coomassie pro—
tein assay reagent(Pierce, Rockford, IL,
USA)

UO0DbOooooOoooooDboooo
16
Hank's balanced salt
solution(HBSS) 3
15 blade

75 mm

96—well
microtiter plate well 1x 104
a—MEM(10% FBS )

24-48 37
: a-
MEM(200 /well) 24
T. denticola T. lecithi —
nolyticum 23 -75 )
24-48



2.0000

(1) MTT test

MTT test(microtiter assay which uses
the tetrazolium test)

tetrazolium salt

succinate dehydrogenase

tetra—
zolium salt for—
mazan salts
formazan
. 96—well
microtiter plates 1x 104
, 10% FBS a—MEM 37
24 : :
24
(23 -75 )
1,2
MTT test .
100 MTT
(3-[4,5—dimethylthiazol-2-yl-] —2,5—
diphenyltetrazolium bromide) 4
.MTT :
50 dimethyl sulfoxide(DMSO)
formazan
570 nm light filter enzyme—

linked immunosorbent assay (ELISA)
reader

(2) IL—6, IL—1b ELISA

Human IL-6 ELISA kit(Endogen,
Woburn, MA, USA)
IL-6, IL-1b 96 stripwell
plates well 50 biotinylated anti—
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body Treponema
50
2 .
3 streptavidin—
HRP(horseradish peroxidase) solution
well 100 30
3 100

TMB(diaminobenzidine tetrahydrochloride)
substrate solution 30
100 stop solution
30 450nm
550nm
450nm 550nm
standard curve

IL-6, IL-1b

(3) Gelatinase zymography

pro MMP—-2 TDC TLC
zymography
. 15 4
(2.5% SDS, 3% sucrose, 0.005%
bromophenol bluel) 0.2% gelatin
SDS—polyacrylamide gel(8%)

. Gel (2.5%

Triton X—100 50 mM Tris—HCI, pH 7.5)
30 2 SDS .

Gel 37 (0.15 M Nacl,

10 mM CaClz, 50 mM Tris—HCI, pH 7.5)
18 Coomassie Blue
R—-250 isoprophyl alcohol:
glacial acetic acid: dH20(1:1:8)

clear band

4) Gelatin OO0 OO
Zymography
pro—MMP -
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Figure 1. The effect of TDC and TLC on fibrobast proliferation with time

2(progelatinase A) human [?H]-
collagen type IV .

(2x : 1x [50 mM Tris—HCI, pH
7.5, 150 mM NacCl, 10mM CaClk] human
[3H]—collagen type IV(N—[ propionate—
2,3—3H]—propionylated, 0.1 mCi/ml, NEN™
Life Science Products, Boston, MA,USA)

50: 0.2(V/V) 60 30
collagen
microtube 50.2 49.8
HGF 100
37 18

collagen type IV

0.06% tannic acid/ 1%
trichloroacetic acid 30
12,0009 5
150 5ml cocktail solution
liquid scintilation
counter(LSC, Wallac 1409)
(counter per minute, cpm)

Gelatin MMP—-2 ,
gelatin serin

protease

MMP inhibitor EDTA(ethylen

diaminetetraacetic acid, 2 mM)

serine  protease inhibitor

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

TDC1 TDC2 TLC1 TLC2
18.75 /well 1108.3+ 105.8* 1537.7+ 130.6* 1733.2+ 203.4*# 1687.0+ 190.7*
9.38 /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

PMSF(phenylmethylsulfonyl fluoride,
1 mM)
37 30
human [3H]—collagen type IV

(50000

ToC TLC

NO TX

1 day incubation

TLC HO TX

- S

2 day incubation

Figure 3. Zymography of MMP—-2 secreated by
gingival fibroblast treated with TDC
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TDC, TLC
Mann—Whitney U
test p value< 0.05
n.oooo
1. MTT test
MTT test TDC TLC 18.75
/well ,9.38  /well
2 1
(Figure 1).
IL-6 IL-1b zymography
9.38, 18.75 /well TDC TLC

2. 00000000 Interleukin—6 00O
oogooog

Human IL—6 ELISA kit
TLC IL-6

TDC
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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
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Figure 5. The effect of EDTA and PMSF on the gelatin degradation by gingival fibroblast
EDTA: ethylen diaminetetraacetic acid, PMSF: phenylmethylsulfonyl fluoride

TDC TLC
IL-6
p < 0.05
. 1 TLC
TDC
2 18.75 /well

(Table 1, Figure
2).

3.00000000 Interdeukin—1b OO
Ogogogog
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ELISA TDC TLC
IL-1b
TDC TLC ,
(1 pg/ml)
, T.denticola T. lecithi —
nolyticum IL—
1b

4. Gelatinase Zymography



TDC TLC

pro—MMP-2
clear band 62 kDa
, 18.75 /well
1 2
1 68kDa , 2
68 kDa 62 kDa
band (Figure 3).
5 GelatinO00O0 OO
TDC TLC
gelatinase
human [*H]-collagen type IV
. 75
fwell 23 Jwell
18.75 /well
. gelatin TDC TLC
p<0.05
1 2
(Figure 4). gelatin
MMP
inhibitor EDTA( 2 mM) serine
protease inhibitor PMSF(phenyl—
methylsulfonyl fluoride, 1 mMm)
TDC gelatin
50% serine protease
TLC gelatin
MMP
, TLC gelatin
MMP (Figure 5).
v.oo oo
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. 1997
Schroeder®
lipopolysaccha—
ride(LPS) /
IL-1, IL-6, IL-8, TNF—-a, PGE
chemotaxis, ,
, MMP ,
15, IL-1b cytokine
MMP, PGE2
1991
Stashenko 40)
IL-1b , 1991
Jandinski 40)
IL-1b 3
cytokine
/
9,11,12)
cytokine

.1990 Takada 21 Bacteroides

LPS A. actinomycetemcomitans LPS

IL-1,IL-6
, 1995  Agarwal
14) A, actinomycetemcomitans, E. coli
LPS IL-1, IL-6,
IL-8 m-RNA
1996 Dongari 19
A. actinomycetemcomi —
tans LPS
IL-6, IL-8
, 1997 Kent 29 E. coli, P.
gingivalis LPS
IL-6
LPS recombinant human IL—
1



spirochetes

cytokine
IL-1b, IL-6
spirochetes

42)

24,25,43)
T. denticola
294344)_ Spirochetes
lysosomal enzyme
8745 chymotrypsin like
proteinase

34,36)

: T. denticola
(TDC) T. lecithinolyticum (TLO)
T. denticola
cytokine
. T. lecithinolyticum
coil
5
0.15 periplasmic
flagella .

alkaline phosphatase, acid phosphatase, b—
galactosidase, b—glucuronidase, N—acetyl—
b—glucosaminidase, phospholipase A C

46), 1999 38) T.
lecithinolyticum

TDC TLC
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MMP
TDC TLC

cytokine
IL-6 ,

TLC
1
, 2 18.75 /well
TLC
IL-6
MTT test

Treponema
IL-6
IL-1b TDC, TLC
, TDC TLC
IL-1b
TDC TLC
IL-6
IL-1b
IL-1b
1995 Agarwal

14) A. actinomycetemcomitans, E.

coli LPS IL-1b
IL-6

. 1991 Takada 2D

Bacteroides IL-1b
LPS

1996
Dongarit>19) pro—IL-1b

convertase enzyme(ICE)

monocyte

pro—IL-1b mature IL—

1b .

IL-1b 1995 Reddi®
, A. actinomycetemcomitans

0.5M NaCl surface



associated material(SAM) LPS
IL-6
A. actino —
mycetemcomitans , E. coli LPS
IL-1b, IL-6, TNF-a
outer membrane protein

IL-6 IL-6

spirochetes

IL-6
IL-1b /
IL-6 Bcell
1gG
IL-1b
, Spirochetes
IL-1b
Zymography gelatinse
TDC TLC ,

matrix metalloproteinase(MMP)

Type | colla—
gen
30 interstitial colla—
genase(MMP-1, -8, —13) 3/4
1/4
gelatinase(MMP-2, —9)
lysosome
MMP

hormone
cytokine . /
IL-1b, TNF-a
MMP

. 1994 Makela 22)
MMP-2, MMP-9

. MMP ,

active site  Cys—

4n. Pro-MMP-2

plasmin, )
oxygen metabolite, neutrophil elastase

Zn2+

62 kDa

zymography
TLC, TDC
zymography
gelatin TLC
TDC 72 kDa
pro—MMP—-2 62 kDa
band
18.75
: 1
68kDa , 2
68 kDa 62 kDa 2
band
,  autocatalytic activation
. 68kDa
62kDa
gelatin
TDC
2 ,TLC
15
EDTA PMSF inhibition assy
TDC serine protease
gelatin TLC
MMP-2 TLC gelatin
TDC
TLC



MMP-2
TDC TLC
/ IL-6
pro—MMP -2
v.oo
T. denticola (TDC) T. lecithi —
nolyticum (TLO)

cytokine

IL—1b, IL-6 ELISA
gelatin zymography, gelatin
pro—MMP-2

1. TDC TLC

IL-6 :
TDC TLC
IL-6

.(p<0.05)
2 TDC TLC

IL-1b (1pg/ml)
IL-1b
T
72 kDa pro—-MMP-2 TDC TLC

zymogra—

phy 62kDa clear band
4. MMP—2

gelatin , TDC TLC

.(p<0.05)

5. TDC gelatin
serin protease
TLC
MMP gelatin
TDC TLC
IL-6
IL-1b
) pro—
MMP -2
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nolyticum (TLOC),
Interleukin—1b, Interleukin—6,
MMP-2

—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 Suht, Bong—Kyu Cho#,
Seong—Ho Choit, Kyoo—Sung Chot,
Chong—Kwan Kim?, Jung—Kiu Chait

Department of Periodontology, Research
Institute for Periodontal Regenerationt and
Oral Biology?,

College of Dentistry, Yonsei University

This study was investigated to observe
the effect of Treponema denticola cell son—
icates(TDC) and Treponema lecithi —
nolyticum cell sonicates(TLC) on cytokine
secretion and matix metalloproteinase—
2(MMP-2) activation of cultured human
gingival fibroblast. Several experiments



were performed including IL-1b, IL-6 degrades collagen.
ELISA for the effect on the IL-1b, IL-6
secretion of human gingival fibroblast. Also
gelatinase zymography and gelatin dissolu—
bility 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 signifi—
cant increase of IL—6 secretion in the
TDC and TLC treated group compared
to no treatment group(p<0.05) .

2. The amount of IL—1b secretion
was below the lower limit and there
was no difference in the IL—1b 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.

Key words : Treponema denticola cell son—
icates(TDC), Treponema
lecithinolyticum cell soni—
cates(TLC), Interleukin—1b,
Interleukin—6, ELISA, MMP—-2

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
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