[UCI]1804: 24011- 200000233888

Tetracycline-HCl©o] A} %] 5= <1 ] A 3£ 9]
MMP-1, MMP-8, MMP-13, %
TIMP-19] @& 712 = &3}

Z Ay

3 9 &% 3



Tetracycline-HClo] A} %] 5= <1 ] A 3£ 9]
MMP-1, MMP-8, MMP-13, %
TIMP-19] @& 712+ &3

Effects of Tetracycline-HCl on MMP-1, MMP-8, MMP-13,

and TIMP-1 levels in human periodontal ligament fibroblasts

2006d 129 <«

AW g 3

3 9 &% 3



Tetracycline-HClo] A} %] 5= <1 ] A 3£ 9]
MMP-1, MMP-8, MMP-13, %
TIMP-19] @& 712+ &3

2006 129 <«

ZAd sl s

2 o 3 3



A
k

™

o

X

Nj

o)
=

124

20064

2

st



mr
N
np

II. A7+ &5

I

12

15

,_O.._
o

A



Fig.

Fig.

Fig.

Fig.

1. Western blots of the MMP-8 in hPDLF. -

1. Western blots of the MMP-13 in hPDLF.

1. Western blots of the TIMP-1 in hPDLF.



ABSTRACT

Effects of Tetracycline-HCl on MMP-1, MMP-8, MMP-13, and TIMP-1 level

in human periodontal ligament fibroblasts

Jong—Sung, Baek, D.D.S., M.S.D.
Advisor: Prof. Hyun—-Sun Jang, D.D.S., Ph.D.
Department of Dentistry,

Graduate School of Chosun University

The integrity of gingival connective tissues surrounding tooth may be influenced
by a balance between maxtrix metalloproteinases (MMPs) and tissue inhibitor of
matrix metalloproteinse (TIMP). The aim of this study was to analyse the level of
MMPs such as MMP-1, MMP-8, and MMP-13 and TIMP-1 expressed by human
periodontal ligament fibroblasts (hPDLF) via western blotting method.

hPDLFs were obtained from a healthy periodontium and cultured in Dulbecco's
modified Eagles's medium plus 10% fetal bone serum. The concentration of
tertacycline—HCl (TC-HCID) application in hPDLF was 250 mg/ml, 250 mg/5ml 250
mg/10ml and 250 mg/100ml. TC-HCl was applied with hPDLFs for 1-min. a day
over 5 days, respectively. The gene expression on the proenzyme forms and/or
enzyme forms of MMP-1-, MMP-8-, MMP-1-TIMP-13-, and TIMP-1-mRNA in
hPDLFd was analysed at 6-day after TC-HCI application via western blotting
method. Within the Ilimited experiments, author confirmed that TC-HCI
application decreased mRNA induction for MMPs tested, except enzyme form of
64kD of MMP-8 and increased for TIMP, in hPDLF, In case of negative control,
active forms of MMPs (42kD MMP-1, 22kd MMP-8, 48 kd MMP-13) increased
were more expressed than inactive form of MMPs. In future, more research will
be needed in order to evaluate the roles of different active enzyme forms of
MMPs according to TC-HCl application in hPDLF from a experimental

standpoint.
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Fig. 1. Western blots of the MMP-1 in hPDLF. Negative control, 1: TC-HCI 250
mg/ml, 2: TC-HCIl 250 mg/bml, 3: TC-HCI 250 mg/10ml, 4: TC-HCI 250 mg/100ml.
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Fig. 2. Western blots of the MMP-8 in hPDLF. Negative control, 1: TC-HCI 250 mg/
ml, 2: TC-HCI 250 mg/5m¢, 3: TC-HCI 250 mg/10ml, 4: TC-HCI 250 mg/100ml.



3. MMP-13
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Fig. 3. Western blots of the MMP-8 in hPDLFE. Con.: Negative control, 1: TC-HCI
250 mg/ml, 2: TC-HCI 250 mg/5ml, 3: TC-HCI 250 mg/10ml, 4: TC-HCI 250 mg/100ml.
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Fig. 4. Western blots of the TIMP-1 in hPDLFE. Negative control, 1: TC-HCI 250
mg/ml, 2: TC-HCl 250 mg/5ml, 3: TC-HCI 250 mg/10ml, 4: TC-HCI 250 mg/100md.



A s U

Td AAZ =l 9

23
A Axe71de) e
g M

Fl

A7 4 Azl Ayl 8o #oAste 533
=g, HolW=3 e Ayl AT} xFAo] 7\5%1 o
91 o7& Domeij 5”3} Seguier 5°V0] B A &35}

r
rl

FA%e} o 2

AA s TIMP Fd2ke] 43} gtaje] Bl o8 o714 & ot A2, Eieil &
YE A% Aezdat A ojgd A2xFM MMP TIMP A2 wde] dof
& dAFsdi=d MMP-1, MMP-2, MMP-9, 18|31 MMP-13¢] X2A|xe71d WA
of #EEo] vt EastdA old ZAEd mAdd LArteld AEEATE A
Bustdh 3, o8 FFHe AFAse] mE MMP §dx ¥do] ta2tu iy
Atk = ALY AFHoAE FATAA FAE MMP-8 FdA7F FE #HE L

8

FANME AfFotAdx, dAAE, A LA FhE MMP-1
2 gHa"ty Bagded? 4Add AFFdAE MMP-80] A e
G o, 24538 X FA s MMP-10] EA4 Ueldtha B aE g ops,

A= wYE hPDLsE o] &3t Al ddolr AFHE XNET uf ALEH
= TC-HCl F=°| W& MMP-1, MMP-8, MMP-13, ¥ TIMP-1 ### Z4d< 3
3 FAYEI v Y aAE FESIY] B35
T4 hPDLFe TC-HCl& AH&IS w Ax7do fFHa #d& 7]&
ATAT} AT ¢ F UATE =, Golub 5V doxycyclineS 42l
Aol Foatgle wl MMPsol| o3& =2 stagddo] AAE 4 Us=, 28l Sorsa
o e HedFAoAl MMP-8, MMP-9 Hd2= doxycycline?t chemically
modified non—antimicrobial tetracyclinese] 93] IA= <+ Aotz H 3P =0, o
AFNME MMP SAAE 64Kde] B4 MMP-8 SAAE A9slus
HAT MMP-1 32k Zdel lojx SA4=T] 39, 42Kde] €439 MMP-1
FAZZE 71 Zo] wEEd o, TC-HCIE HE3e v 44 ¢ J488 &
o] #AGlel BE FEAAA FAHJE=H, 53] v Fol HsiA 24F S MMP-1
T2 o 22 #AaFEJTE MMP-8 F3A @& oA ST A,
64Kde] &A 3] MMP-8 2427 7F8 AA HdEow, TC-HCIE
o FHA wAe HEH FTRo| TAGo] RE FEolA Z}iﬂM%tﬂ, £3] 64Kde]
g o] MMP-8 FdAE 28 AE F7F At MMP-13 42 wdoj )
Addlzate] vls] TC-HCIE AL W FHA dde 284 sX T&ﬂlmol B2
© FEA ZaFEh TIMP-1 F32F Zdd oA Sz vl3] TC-HCIE
AE&Pe wWo 72 Fde FUHHAEH, 53] AFARA AZH HA A o] &5
= FE (250 mg/51n£)E R §E§ = Fd427F 2w 28l AwE (250 mg/10ml)=

o o

2
=2



of AFelA FANETe A5, H&dPF e MMPsel Hlgte] &3 MMPs (42kD
MMP-1, 22kd MMP-8, 48 kd MMP-13)7} o @o] &&=t MMPsE F2 H|Z
A 342 FHHH M EQo|A EE serine proteinasesY & MMPsell &3] MlEZ
o] Fste] @dsdatte 2179 Domeij 57°] IL-1B89+ Caol ¥Wi%d 2|24+
ol Eo A MMP-13} TIMP-1 &do] M2 tp=24 43

of AT AT} AolHo| g ATEA FFole dFxAs)
MMPse} TIMP 32 Z& 7] &gk A7 Zaste]et 42dn
o] Agtd AFZAH, TC-HCI MMPs 2} & ks
ST 7129 AFESE U 7 U

g
Aol Azl QoA TC-HCIOl o8 MMPse] 2427 v 24%e) dgo] fa a7
7} Gasie)e Azar.



2R TIMP-1 F82F el 713= a3E H7bstaxt A=

AFAHEFoAEE 00t A3yd AFae] Hdd dxp T wPAN8E A3
of wAE A 1&7AE ol&silrh. EAE Aot AZFY KA 2 =HES

172 me A712 @9 10% DMEM (Gibco BRL, Grand Island, NY)& o]&
o 5% COz 37T, 100% %= Z7olA ajgsialtt. wiAle 29 P4 o0& uAste
AE7} FA5 el whet Al wget AXE 7242 Ao o] &3klth 60 mm H] A Al
A A wdE AFAR oA ZE 2x10"cells/dishe] FEE BF35ko] 80~ 90% &
DAL w7bA] I F SANETS TC-HCIL F&3HA &S Fo7 a9, 2
HFo7A TC-HClI A&7 250 mg/ml, 250 mg/5ml, 250 mg/10ml, 2 250 mg/100
we FEE 14 547F Agsditt. 283 Fol= PBSE AlHstil 10% FBS7 &
frd DMEM<S ¥of #gslan 24A17F 7H4 02 543 whE Aldstolch. 694 vl
H MEEFE @A lysis bufferg o]&ste] @ AS FEI0UTH FE3 Gud S
AaE3te] Western blotting Wl 93k MMP-1, MMP-8, MMP-13, 2 TIMP-1
Azpgd s EA48181 T

Western blottings &3+ 243 23, SAdxTd vl TC-HCIS A2 238
Al 64Kde] EA4E 9 MMP-8 FHAE AlQlsta BE ToA FAx wdo] #a
= 235, 183 TIMP-1/432 2382 715 s F4S #Esiolnh a8la, &
Z79 A$ vZAF MMPsol| Hlgto] 43
MMP-8, 48 kd MMP-13)7} o o] 235

ol
—_

oL
ofh
Lo

MMPs (42kD MMP-1, 22kd
.ol A" A2, TC-HCIE

32

At A FAWA oA 9lojA, MMPs A EES HAaA7]a TIMP 72k
Tds ST E VIS dFEASRE FAE 7 Ufdey, FFele TC-HCl 5%



o)

Hn

a

1. 9474, 3= €3 W matrix metalloproteinase-3 4= &g A7, 24
Skl sk AAbEr) =& 1999,

2. Alpagot T, Bell C, Lundergan W. et al. Longitudinal evaluation of GCF
MMP-3 and TIMP-1 levels as prognostic factor for progression of periodontitis.
J Clin Periodontol 2001;28:353-359.

3. Birkedal-Hansen H. Role of matrix metalloproteinase in human periodontal
disease. J Periodontol 1993;64:474-484.

4. Chang YC, Yang SF, Lai CC. et al. Regulation of matrix metalloproteinase
production by cytokines, pharmacological agents and periodontal pathogens in
human  periodontal  ligament  fibroblast  cultures. J  Periodont Res
2002;37:196-203.

5. Domeij H, Modeer T, Yucel-Lindberg T. Matrix metalloproteinase—-1 and
tissue inhibitor of matrix metalloproteinase—1 production in human gingival
fibroblasts: the role of protein kinase C. J Periodont Res 2004;39:308-314.

6. Ejeil AL. Tchen SI. Ghomrasseni S. et al. Expression of matrix (MMPs) and
tissue inhibitors of metalloproteinases (TIMPs) in healthy and diseased human
gingiva. J Periodontol 2003;74:188-195.

7. Emingil G, Tervahartiala T, Mdntyld P. et al. Gingival crevicular fluid matrix
metalloproteinase (MMP)-7, extracellular MMP inducer, and tissue inhibitor of
MMP-1 levels in periodontal disease. J Periodontol 2006;77:2040-2050.

8. Golub L, Ramamurthy N, Mcnamara TF. et al. Tetracyclines inhibit tissue
collagenase activity: A new mechanism in the treatment of periodontal disease.
J. Periodont. Res 1984;19:651-655.

9. Golub LM, Sorsa T, Lee HM. et al. Doxycycline inhibits neutrophil
(PMN)-type matrix metalloproteinases in human adult periodontitis gingiva. J
Clin Periodontol 1995;22:100-109.

10. Ingman T, Tervahartiala T, Ding Y. et al. Matrix metalloproteinases and
tissue inhibitor in gingival crevicular fluid and saliva of periodontitis patients. J
Clin Periodontol 1996;23:1127-1132.

11. Komman KS, and Karl EH. The effect of long—term low dose tetracycline
therapy adult periodontitis. J Periodontol 1982;53:604-610.

12. Kut-Lasserre C, Miller CC, Ejeil AL. et al. Effect of Avocado and Soybean



unsaponifiables on gelatinase A (MMP-2), Stromelysin 1 (MMP-3), and tissue
inhibitors of matrix metalloproteinase (TIMP-1 and TIMP-2) secretion by human
fibroblasts in culture. J Periodontol 2001;72:1685-1694.

13. Makela M, Salo T, Uitto VJ. et al. Matrix metalloproteinases (MMP-2 and
MMP-9) of the oral cavity: cellular origin and relationship to periodontal status.
J Dent Res 1994;73:1397-1406.

14. Lee W, Aitken S, Sodek J. et al. Evidence of a direct relationship between
neutrophil collagenase activity and periodontal tissue destruction in vivo: role of
active enzyme in human periodontitis. J Periodont Res 1995;30:23-33.

15. Mekle MC, Heath JK, Retnold JJ. Advances in understanding cell interactions
in tissue resorption to the pathogenesis of periodontal disease and a new
hypothesis." J Oral Pathol. 15:239-250, 1986.

16. Nagase H, Woessner JF Jr. Matrix metalloproteinases. J Biol Chem
1999;274: 21491-21494.

17. Nagase H. Activation mechanism of matrix metalloproteinases. Biol Chem
1999; 378:151-160.

18. Pattamapun K, Tiranathanagul S, Yongchaitrakul T. et al. Activation of
MMP-2 by Porphyromonas gingivalis in human periodontal ligament cells. J
Periodont Res 2003;38:115-121.

19. Pozo P, Valenzuela MA, Melej C. et al. Longitudinal analysis of metallopro-
teinases, tissue inhibitors of metalloproteinases and clinical parameters in
gingival crevicular fluid from periodontitis—affected patients. J Periodont Res
2005;40:199-207.

20. Salo T, Kylmaniemi M, Helaakoski T. et al. MMP-8/Neutrophil collagenase
mRNA may also be expressed in other cells than PMNs. J Dent Res
1995;4(special issue): 530(abstr. 1036).

21. Seguier S, Gogly B, Bodineau A. et al. Is collagen breakdown during
periodontitis  linked to inflammatory cells and expression of matrix
metalloproteinases and tissue inhibitors of metalloproteinases in human gingival
tissue?. J Periodontol 2001;72: 1398-1406.

22. Seymour RA, and Heacman PA. Tetracyclines in the management of
periodontal diseases. J Clin Periodontol 1995;22:22-35.

23. Slot J, Mashimo P, Levin RJ. et al. Periodontal therapy in humans. L
Microbiological and clinical effects of a single course of periodontal scaling and

root planing and of adjunctive tetracycline therapy. J Periodontol



1979;50:495-5009.

24. Sorsa T, Uitto VJ, Suomalainen K. et al. Comparison of interstitial
collagenases from human gingiva, sulcular fluid secreted by and
polymorphonuclear leukocyte. J Periodont Res 1988;23:386-393.

25. Toter G, Kurtis T, Serdar M. et al. Effects of phase I periodontal treatment
on gingival crevicular fluid levels of matrix metalloproteinase-3 and tissue
inhibitor of metalloproteinase—1. J Clin Periodontol 2005;32:1011-1015.

26. Uitto VJ, Overal CM, McCulloch C. Proteolytic host cell enzymes in gingival
crevicular fluid. Periodontol 2000 2003;31:77-104.

27. van der Zee E. Everts V. Beertsen W. Cytokines modulate routes of
collagen breakdown. Review with special emphasis on mechanisms of collagen
degradation in the periodontium and the burst hypothesis of periodontal disease
progression. J Clin Periodontol 1997;24:297- 305.

28. Wahl LM, Corcoran ML. Regulation of monocyte/macrophage metallo-
proteinase production by cytokines. J Periodontol 1993;64:467-473.



AE o] & &etA

g 3 2] o] &k} ] 20047440 I A u A}
Ao e 3 A IR T = B2 %% Baek Jong Sung

T A2 ol EHF EI3s FErS AHE-Apt 105-502

AetA 032-328-0027

g ! Tetracycline-HClo]  AFE X FA A Ee]  MMP-1, MMP-8,
MMP-13, ¥ TIMP-12] Z&d 71x+= &3

A
% . Effects of Tetracycline-HCl on MMP-1, MMP-8, MMP-13, and
TIMP-1 levels in human periodontal ligament fibroblasts
2lo] A zgt $jo] A2Eo| dlgte] thaa} g2 7ol A disturt AFES o] 8§ &
w= slgtela Holgun

Azo] DB7H 2 Yl Ee AR sUiE AT A=l 54, 7]1EA

o) A, A% 58 sSw
L9 B SAstel Bag Wyl el ARG e WAL A ok, A%E) W

W78 FA4g
RS AZFEe] g
- ARzl gk o] 87|k 5deg shal, 7RkEE 37d

o= Azl ol87Ite A A
g AR AZAL el FEsAY B 23S FFS 1S AeddE 1/1E o]

ol thgtell o] & Srgh
AWt A2z oldslg ofF sl Azte R Qlste] BAE: Bl ok e A

el tiake] dAo] WA AdS AA
. ekl ?3“471401] XV‘ of Al B AEY & ARFATS o] & AFE] dAE=
< =g

=

]
S|
5
[e]

200 124 4



	I. 서론
	II. 연구재료 및 방법
	III. 연구결과
	IV. 총괄 및 고안
	V. 결론
	참고문헌

