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JIAHE K21t interleukin-1 871 XAZ=0ICH A"OO}MIi |
collagenase®} TIMP-1Q] &&i0f OIXls 98

A3 oW @

w7g o] oo 1A X FAde QAT 2 2F Az7F dojdrh XFUW HAFoHEE collagenasest
TIMP-1& #H] 3] 25279 wgde Bao} F4& 293 & dFe AFAU Afoti 2 7144 &
=3 interleukin-1 82 713} collagenase®} TIMP-1¢] 2$8 & RT-PCR¥} B9 2333 G4 & AHa-3dle] Folr gt
499 10t GA 2 B AN ol i H WArl e A1LTR E B3 A3 M FolA 2 E mlg3std 4-64t19
AEE AL39Th thZE, Petriperm dish® vhete] EAA L 5% Z7HA2 71AA ASFE 718 F, interlevkin-18 2
10 ng/mE 713 23 7142 A2 interleukin-18 5 ol 71§ 228 o} 489 Ao AL AXFEE &
TYRE 2,4, 8A3 3 RT-PCRE Aldiste] 1 AHEE dbd sl tfzol g 2 43839 4uld 3 Vel
AL, A4AF BG 2258 G Agsle o2y 2L 23S At

1. 3% dnjZ oz A X & BT A U2 oM e AFHA degy 25T 2SI B3y /AR
A5} interleukin-18 8 427 F& BAld & FEOME RGeS AT} AR 2ol S Zojzth

2. collagenases tZ2d| v} 7144 A=23 interleukin-18 & 474 & A9 £ TENA S7ksda, 438 8
At F X & interleukin-18 & F 2, 7|42 A= interleukin-14E B9 £ TolA FR3F S48 Byt

3. TIMP-1& A E A= 2, 443t Foll& ti22o) vldl 7148 233 interleukin-18 & 47 Z& §Ald £ 59
Al ZA3PARE A8 8 At FolMe F71E BT

4 Y2238 98L& £ collagenasest TIMP-10] th2Zd| vt 714 A A=27 interleukin-13 & 242t £& %
Ao & TEANA S 23 A44E e

£ A3e) A3 HfolHEE 95 o] A collagenasest TIMP-18) 28 24 & B8 AFAd0 A4
AAx=Fe Azd FTE A IS fAGE R &L & F AU

( Z=RE01 : JIHA X2, interleukin-1 8, collagenase, TIMP-1 )

I.MN & ol Holem gith mAHol AF2H ] Lo

= g2 A AFAUY A A 2FY NE=2

Aotel 7R ¥ AR AF (IFH)o] A UHo At AFAdie 9ds AxF Aol 2
237 X dode gL 2 uy e Fopo) & FxA oz A, AR lA XolE A3 F
3 Hoo 78R & Yol YA o2 vhg-ghr} EF
| R =22 JlEREiE A 62 WY Usle|s P2 XY AFAgE W2 24T 231 5o 85484 A8l o
RS, N A< ukg& Kol 53] el Fdslel A

U JtERinstm R(LIEtmAl TR MY ZHALY 3 g op? g ZAE AF
2 \ERcsn KuEn TEY TR AASA SRR, T wAE AF
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A FE A EQ Aot E7 matrix metallo-
proteinase®] ¥%< collagenase (matrix metallo-
proteinase-1 : MMP-1)¢} o]9] A EAQl tissue
inhibitor of matrix metalloproteinase-1 (TIMP-1)&
Bl ol2ojxm® @A43l"  collagenases
TIMP-13% 1112 E3AE FPstn EFAE 34
37 2L collagenase’t nYAQ BHE I
o] collagenase$} TIMP-1 Alo] ] @& o] XF23Z
o) Mzt Balg 2RI, a9 AF:Auy A&
oA E= 8o il thekd we-E HdozH X
zg9] 2= B E At} Robertssh Chase'=
AAFAN AE wFYHES 7kt HAE7 4359
A Z2EAER B3, a3 g o TAE 232
AEE F2 AH AFAAN Hfrolrl 2o A &3t
Hol v2tiz &3tk

interleukin-18 = 47 EZY AEZ HYA A
T8 ga0|3, TP F E@Fe Bt »
o] 7IAE Aot AL F4 €% =
Hol1, @A E #4842 cytokine 53] interleukin
-187} BAA Z Hfzd FE BAE 3= Ao
g AP

AAE & AFdA HFAR A frotAE 71A
A A53 interleukin-18 & 71ete] A X 29 W
32 338 dHmAo=w FHAdI, collagenases}
TIMP-19] &dd] v|X = S 9AA SFEL
A e (reverse transcription polymerase chain
reaction : RT-PCR)¥ ©E 22|38} G4-& Al-83}
o #Fsle], o] & F3l 71AIA AT % A F23
9] Mz 2 AysEA Wslg ol uAl &t

I. &8 N2 U
1. A== MROIMIE BHes

A FA Aot ] vlge Oates 29 Wy
o &3t AlPEAT 2Y NEE FuA fYd 4
gl 10t19] FAl SR EdA FA3] WEH L N2
EH WA gle At Al 1 &7 E EX 39
FRE A& IR FIoE AANAY AF
H-= 5.25% sodium hypochlorite €% 283t 97}
A gtelElold ZE AHMEE AAFL F AolE
100 U/ml penicillin, 100 gg/ml streptomycin, 0.25
¢ g/ml fungizone (Gibco, Grand Island, USA), 20%
fetal bovine serum (FBS : Gibco)e] A7l8 o -mi
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Fig. 1. The stress apparatus assembly. Cells were
cultured on a flexible membrane of Petri-
perm® dish which was placed over a
template with a convex surface. A lead
weight placed on the top of the dish forced
the membrane and the tightly attached cells
to be stretched.

nimum essential media (@ -MEM : Gibco)oll 2
vl g3ttt ERE X ot ES wgded 53 AHFE
A2 FY 138 9 AFANE EIl=2E Fde
2 AAstd 100 U/ml penicillin, 100 gg/ml
streptomycin, 0.25 xg/ml fungizone, 10% FBS7} 3
718 a-MEM ¥iX|7} € Wl FH Ao m2A B4
71 & 37T, 100% &%, 5% CO, &7 FyulE7]el
A 2,34 HF o2 wgd S neFHA FE &
2 u7Ax et B3 AdulgeS 0.25%
trypsin/ EDTA (Gibco)E o] 83t 1L, 8ol 4-6
Al AEE AHE-3HET

2. JIAA Xi=9l Hg1t interleukin-1 82} 012
KEISHE Tt

TSN

AT 80% A= FE3] AE 100 U/ml
penicillin, 100 #g/ml streptomycin, 0.25 22 g/ml fun-
gizone, 0.1% FBS7} 719 o-MEM H|A|E Y3
A4 fdE Zaag 4% F9E 712 Petri-
perm® dish (Heraeus, South Plainfield, USA)el| ®}
F3HTE ol F-H A g ¢ S dREE A
I, AFTEL 7IAF A& £ T, interleukin-18
(R&D, Minneapolis, USA)S & ¥, 7144 A=
interleukin-18 & #°] & T2 & YAtk Petri-
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perm® dish®] ofefol] EEF AlA frel (it
"13, F2)E tho} Ngan E9] B3o) Wz} ZHA
< 5% S7MA713, flol goz HE F (Wiks
*1%, f‘&%) 100 g& S8 LoEn JAH R3S
7Ft et (Fig. 1. AfrobAl £ #8322 Petriperm
® dish vt BHAH9 FriFoz HHAHoR &
BT AlAFEl R A8 FolA Petriperm@ dishe]
Hlere] Eo] & h, Petriperm® dish®] ¥4 &< daka
3992 o Petriperm® dish v}e FH 2 9| 77}%&
( h* /& +h-1)°)t}. interleukin-18 & & PM &
Ngan " ¢ By wa} interleukin-18E 1.0
ng/mt FA3H{t. 71AH A5 interleukin-18 &
Zo] £ oAM= Petriperm® dishe] EHAL 5%
771 a1 interleukin-14 1.0 ng/ml 9% Yo g
THE 3 100 g2 2 g2 4 AFFE
ANA Z+z}h 2417, 4ATE 8AIZE F Al E ZFe] W3
& 33 du|F oz #Asct

3. ANl Seied CIMEISIE O A=0| BrAj

@ % mRNA ¥#3
7 29 4-5 x 10°9) AfolA L2 R Ultraspec
1T kit (Biotex laboratory, Houston, USA)E o] 43}«
Z mRNAE Egslgtt & H]E‘ﬂ] 1 mé2) Ultraspec
I AlekE EQO}":] TASNZ & 550l ol 5%
Huke-S HEA 3 oS chloroform 200 pE &3
3to] THA] 5—er Aol A ¥gE FAAH T 12,000
I‘Dm"ﬂ’\‘] 4TCTRHZE 158 ¥4 -‘?—El st} AEAS
Z3l. AEdd  isopropanolS FEMel (05
Volume, RNA tack resin (Biotex Laboratory)& 0.05
volume &33ly 3027 3381w 157 15000 rpm
o2 44 sty viAdE# uigdl Aegke
pellet?r F7] 2 AFzH-S Wl 75% ethanol 1 nf
2 23 AE3 & 50 2] diethyl pyrocarbonate
111’45]._ go| 259 Fola P4 B T e
23t mRNAE 49 E38 mRNAE 234%
Eﬁ“ (Spectronic 21D : Milton Roy, Rochester,
USA)ZE 3 Z3a, cDNA 34 wi7kA] 70Tl A
BaAs

@ cDNA 34

£2]¥ mRNA 1 xg9l random hexamer (hexa-
nucleotide mix : Boehringer-Mannheim, Mannheim,
Germany) 2 (E T3t 60TAA 5E3T ¥HS-A}7)

7IAE™ =T interleukin-187F AIF01t] MROMMIE °|
collagenase®t TIMP-12| &30l 0X[& He

3 GgollA 387 vke-E& HE Z A&l 20
@] RNasin (RNase inhibitor, Boehringer-Mannheim)
3} 27 1 mM& 9] dATP, dTTP, dGTP, dCTP, 400 mM
9 DTT (1,4-dithiothreitol) 0.5 pf, 4 1£2] 5X GHA}
4 939 (Boehringer-Mannheim)< £%st1 9
AA &S (2099)/uh : Boehringer- Mannheim) 0.8
s EFBH F g AE 20 WE e}f Z 37°Cql
A 1AZE T0CAA 1087 ¥HAIA T Hhgo] By

= THFTE FUkstq 20T —“i—-‘&o}?i‘:‘r.
@ d7INE FAF ALA S A

Alvares V9] B34 93] (F)ute] 2o} (F 4,
3+2)ol| collagenase®t TIMP-1 ¢ Al2a|9] A&
9| 2519 3L, aldolase® WF U= HHAE 3T
7 NEA e A7IAE e oheE 2o

aldolase
sense 5 -TCATCCTCTTCCATGAGACACTCTA-3’
anti-sense 5'-ATTCTGCTGGCAGATACTGGCATAA-3
collagenase
sense 5 -CGACTCTAGAAACACAAGAGCAAGA-3
anti-sense 5'-AAGGTTAGCTTACTGTCACACGCTT-3'
TIMP-1
sense 5 -ATCCTGTTGTTGCTGTGGCTGATAG-3
anti-sense 5'-TGCTGGGTGGTAACTCTTTATTTCA-3

THEA Auks
?}"é DNA 5 pholl 5 APEA| £} 3 AR E 20
pmol® E—%Z}O\u_, 5 w9 PCR buffer (100 mM
Tris-HCI, 500 mM KCl, 15 mM MgClk, pH 8.3,
Boehringer-Mannheim)®t  Z}Z+e] 02 mM% 9
dATP, dTTP, dGTP, dCTPE &&3t%it}. o7)dl
259918l Taqg DNA polymerase (Boehringer-
Mannheim)& &3t & WtgAE 50 = TUE F
Gene Cycler (Bio-Rad, Hercules, USA)<| 4] 94T 30
%, 5T 60X, 72T 3022 AL d4ug9 A
E9 ZF7F flA7] A9 F718 HAPstn 72C
oA 587t WHEAIZATE  aldolase, collagenase,
TIMP-19] Al¥dAl= 242} 314, 786, 691 base pairell
THEL Ak dES AU

® A5 WA F

aldolase, collagenase, TIMP-1& Z}Z} 253712
LIS be ﬂV\ﬁ ZE7)5ee] FHELE QAN
AHE-S 2071 2% agarose gelol A #7149 F31
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Fig 2. Photomicrograph of human periodontal ligament fibroblasts cultured in Petriperm® dish after 8 hours in
the control group (A), the mechanical stress treated group (B). the interleukin-18 treated group (C) and
the mechanical stress and interleukin-1 8treated group (D). The arrow heads in A indicate stellate shapse
fibroblasts. The arrow heads in B, C and D indicate more elongated fibroblasts. (X100).

gel2 ethidium bromideZ |438la, YE=Z3 79
G A#417] (Pharmacia Biotech, Uppsala, Sweden)
£ ol &std W F3Ah. mRNAFTAA S22
< 47] 93 9 Ao vwdyrt

(A¥ 29 collagenase T TIMP-1) / (879 aldolase)
(229 collagenase & TIMP-1) / (%29 aldolase)}

4, DIITRISE! QM

z73 2 AP 9 collagenases} TIMP-19) g
A€ did FEoA gotrr] Y8 Az sst
QAL A33IAF ) collagenase$t TIMP-12 A F
AEW Aol HA| g3 ufZ EuE 7] ol AE

168

2EE BHEE AL A 98 oA 3ATA
monensin 5 #M (Sigma, St. Louis, USA)& W=
3 A9 iAo ol FAG Nz H 4 HET
BT 24XZE%e] wl%F 4% paraformaldehyde
(Sigma)dll 10¥7t 13393, phosphate buffer
saline (PBS)Z A3 &1, ©A] 0.1% Triton X-100
(Sigma)°ll 10%-7t A=3tA k. 2 F methanold) &
03% H; O, 1A WA FHadstatel 84& AA
39t} PBS®E 5%3 33 MH3sta, AEE 15% &
A E7] @A) 2083 wgAlA v SolH AFE W
Asta 1:1000.2 3AE ¥4 A mouse anti-
MMP-1 94 E 2349 mouse anti-TIMP-1 ©¥
2234 (Biogenesis, Sandown, USA)E 4Cell 244
7t e AT A X E PBSE A3 8la, 30%3t bio-
tinylated anti-mouse IgG$} biotin avidin peroxidase
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Fig 3. 1ug of total mMRNA from control and experi-
mental groups after 8 hours incubation was
processed to amplify aldolase, collagenase,
TIMP-1 ¢DNA by RT- PCR. PCR products
were seperated with 2% agarose gel
electrophoresis and stained with ethidium
bromide. Representative gel of amplification
products after 25 cycles for aldolase,
collagenase, TIMP-1. The band for aldolase
(314 bp). collagenase (786 bp). TIMP- 1
(691 bp) were demonstrated. The left lane
is the DNA molecular weight markers of
123-bp ladder DNA. (1= the control group :
2= the mechanical stress treated group
3= the interleukin-18 treated group : 4=
the mechanical stress and interleukin-18
treated group)

complex (DAXKQ, Carpinteria, USA)E 303t # ]
31'935} t}A] PBSE M 1 peroxidase substrate &%

£ AHstd LAAIIm, B MAHE] mayer
hematoxyhn 2 Uz GA% ¥ BEEv| PR B
3}

5. EAIX

A9 E F 999 gelS TS 719 93EY
712 &t gz U 4 AdFEY colla-
genase®} TIMP-12] A& S 54% (me-
dian)# M9 (range)E EASH 1, SAS for Win-
dows software 24 T2 (Ver. 6.04)& ©]-&3}
o BAAZNAT 2 AT 2T it A
ke AEE vlwslr]l 93 Kruskal-Wallis
AR E A P3Ah E 2 A 2 9] AbolE
golr 7] A& thFHln PR {7 EF3

ZIAR X210} interleukin-1 87 XiF0lc] A RO0MM|EL]
collagenase?t TIMP-12| &&HN Xl B&

9 AR & AR, ALY
oekd w2 Skl

ol & Patol 0.05

mZ
1. IR0 ASH0| XIZ=OITH MROINIELO| &St
S0 ZA0] A

ATE APAHQA E5gd A% &]Eﬂe =;
(F1g 29] A), 71A1A A=, interleukin-18 & 42t %
& A0 £ FEAME HEGY AEe AR
7""51 AX7t 9L o Zojd FFE BAY (Fig. 2
9] B, C, D). 38 #2E 7 A7 HFopA el
e 233 A4 5 Axe 534 H3le #FEHA

3=

2. GFAI el CiMPIS ME0| B

aldolase, collagenase, TIMP-18) G4} ¥ &AL
Aure B F7Hgo] A9 glojA7] HviE HA
ol 253 <8 vt-g-o 7| Hslta 449 FxEY
"]E-e 2% 4 Ay, ZF AR E QEA F/E

2 Auk-eS Al slo] wg IRt (Fig. 3). 44
o] Azt 2 2T 72+ AP FEA]Y aldolase
©] mRNA 239 F=E Aol7t fldith ojd el
A aldolase® oW AFNA &3 HF d2 /4
A2 AT £ AT

Z+ ARFE, 74 AIZPE R 4AR e dAHAL F/E
A Aol Ax 2T Uit 24 AATEY 2
WAl 742 $4% (H9)9] FHR V=8, o
7‘:'L°ﬂ st 7144 A=2FE& F 7, interleukin-1 8
2 Z & 71438 A2 interleukin-18 & 2ol F
9] collagenase®] izl ¥y v &L 43 24
t3 zbzh 161 (0.22), 168 (1.19), 1.89 (0.22) W, 4 ¥
A7V 242} 1.62(0.37), 1.60 (0.36), 1.72 (0.25) ), A
A1 ZFE A A& 1.73 (0.45), 3.78 (0.63), 548 (1.34)
w2 Z7tatgth (P<0.05). 7148 A5E& & 7, int-
erleukin-18 & & ¢,7143 A5 interleukin-14
£ o] F FEAL0]9 collagenase HE 2ol & 4
28 Ay 24N E 71AE A5 interleukin-1
BE o] & FoA Uz 2FERT B colla-
genased H#E B3 A4Y ANAFAIHE 3TE
o] R% zolE BHYPT} (P 0.05) (Fig. 4).

F\‘F‘Ul‘ﬂ

nﬁn‘%
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Fig 4. RT-PCR products were analyzed from peri-
odontal ligament fibroblast cells of 4 diffe-
rent donors in the control and the experime-
ntal groups after 2. 4. 8 hours. Aliqouts were
drawn at PCR cycle 25, semi- gquantitation
was done and the fold increase in collage-
nase mMRNA was determined as described in
Methods. Data were shown as median,
range for 4 cultures. (n=4. CON=the con-
trol group :MS=the mechanical stress treat-
ed group : IL=the interleukin-18 treated
group : MS+|L= the mechanical stress and
interleukin-18 treated group)

* : significantly different from CON (P{0.05)
T: significantly different among MS, IL,
MS+IL (P€0.05)

EHZ—TLOH i3t 7143 A= & 7, interleukin-1
g £ &, 7144 A= interleukin-15 & Zo] &
] TIMP—H AUAHQ Ld v &2 AY 24 0F
z+z} 0.16 (0.03), 0.15 (0.26), 0.15 (0.07) W, A& 44
ZtE 242} 049 (051), 0.44 (0.32), 0.70 (0.31) W= 7
Ao (P<005), A¥ 8AIFAME 377
(0.70), 446 (0.85), 481 (1.15) ¥wi& 718l (P<
0.05). 7148 A=E& £ T, interleukin-18 & & T,
7148 A=} interleukin-1 8 & Zo] F FEA]Y
TIMP-1 48 Ao| & AW EH AF 244 = 7]
AR AS5E F TEUY YR 278N BS

TIMP-1¢] 2@dE ]t (P< 0.05) (Fig. 5).
3. I RAGISH GIM

ZEEdA dg22 53 A4S A1Y3t colla-
genase$} TIMP-1¢| 2@ Jedv|gez #&s
At} collagenases HZ T A= Ao Aol HA
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Fig 5. RT-PCR products were analyzed from peri-
odontal ligament fibroblast cells of 4 differ-
ent donors in the control and the experime-
ntal groups after 2. 4, 8 hours. Aligouts were
drawn at PCR cycle 25, semi-gquantitation
was done and the fold increase in TIMP-1
mRNA was determined as described in Me-
thods. Data were shown as median, range
for 4 cultures. (n=4, CON=the control
group : MS=the mechanical stress treated
group : IL=the interleukin-18 treated group

MS+IL= the mechanical stress and
interleukin-18 treated group)
* : significantly different from CON (P<0.05)
1: significantly different among MS, IL,
MS+IL (P<0.05)

roror} 7|AA A=2L F F, interleukin-15 & &
T, 7143 A= mberleukm—lﬂ% 2ol & FoA
£ AxAd] A3 AMo 2 JAHAt (Fig. 6).
TIMP-1& 83 Al 24X BHS A Aoz 4
A=At (Fig. 7).

v o

AR 3%, &5 B ’25}"“ vehde 2%
239 Az Bl AX 7149 39 AHo
et ol 3 AEe] 7129 E3E F3te 3ol
matrix metalloproteinase®®] i1, ©] 32 collagenase,
gelatinase, stromelysin, matrilysin, metalloelastase,
membrane® ¢} matrix metalloproteinase® 2.2 U+
o] AHY, 0]Z collagenase: Ao EF (MMP-
D3 %78 (MMP-8)2.2 oA 11, MMP-1&

wRHo gt A F2A 9| sz #st, MMP-8
< 43 X]-r‘é dZukgd Aol .
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Fig 6. Photomicrograph of human periodontal ligament fibroblasts stained immunohistochemically for
collagenase after 24 hour incubation. The arrow head in 2 indicates immunohistochemically stained
cytoplasm (X100).(1=the control group, 2= the mechanical stress and interleukin=18 treated group)

Fig 7. Photomicrograph of human periodontal ligament fibroblasts stained immunohistochemically for TIMP-1
after 24 hour incubation. The arrow head in 2 indicates immunohistochemically stained cytoplasms and
nuclei (X100).(1=the control group, 2= the mechanical stress and interleukin-18 treated group)

A% AF2AE 71D a3 FAe) X T Yo
A thEke] MMP-1¢] &7 11, o] 5 80%7F &4 std
FHALOH, o] F2 X2, XFAY, A x=F
oA 719 B Ao arge X2 A&
ol Zo 71AA AFE 718S W collagenase L&
ol Z7tetg AASATE (Fig. 4). 1A AF0] 2%
23 AXE AZA AT & A
9t Meikle %€ Agz2 9| A 2o 71414 Aol
7Vl A wo] A2 whgol g 7Hd & v} 2ol
Attt ARAR 79 zF0] u|de A3t
& AGHAZ P ojAtdE Aotk &, 7IAA &
o] 7} A A 3E2ke] phospholipidell A arachido-
nic acid’} B4 o] prostaglandin A4 o] F7}8l 1,

cAMP$} calcium® fjol F7hgtcha st F3H
A AAZ gA8E A oA 2927 collagenase®)
B2u)7} 228 1, TIMP-12 4803 35 Al
WA @A 2 cytokineS EH3t] 9| thAld] #Hojdt
thE Holth Heath £° & #A 9] 22 X0l 71414
AZE 718& o AE=ZS] phospholipidE AF= 8t
prostaglandin A4 ©] 7}38+9] collagenase?) A&
Z27WA7) 3, 91249 prostaglandinthg F93t9 &
o] = collagenased] AAJo] 2L FAER F7FIA <
& #EAst 1AA AT 93 collagenased] A7
of prostaglandine] #HE & Fojetx Busigith
0]Z & prostaglandin®] Z7}71 £ AgelA JeRG
collagenased] &d F719} ojw AR/l J=AE
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t& A8 Hololsizld

=g B AYPJA interleukin-18E I A
collagenase?t F718t% 2, 53] 8AIZt Foll& F43]
Z7bale S By} (Fig. 4). ol AFAd A%
ol 7} interleukin-18 9] thg oA +EAE
7 3 917] W &ole At mggo| 7teiA o
o] N FzF 9] 27| ¥ FA4 945& s, X
Qg e gAY AT dFAH ¥}
Z7lete Aoz FA T Q. YSAEAA B
HE cytokine2 Aol Eot 2 FH X FH L&
A4 or 4FE oA AF2FY dAald 9L
Z % 9tk Saito E9& 1Yole) AR FHL
7}l interleukin-18 9] ¥ & A58 JHo
2 g3l interleukin-187F 23 F X)o} o]
Fgtin Badin, 71AH AFAA % 2ol A
¥ ZAe A3tE 2739 interleukin-14 7} colla-
genase® 44 ¥ 4 Jiotm Bagn Yo’ & 49
M= interlevkin-18 & FA Y T2} ML Yo
1A AL F 7o 2 FABIE R (Fig. 2),
ol ©|E EF7 AIRE ZF 9] W3lE 237 o
Folgka A€t .

7148 A=3 interleukin-18 8 o] & T9
collagenase®] AtZQl WAIL o5& GELE &
TE Hld 43 AT "% IA JErGS #F
A€t (Fig. 4), °ol+& 7143 A=<] interleukin-1
B} AFrolM el EAdts FolAQ F8Ald 2
Fate 58S F7HA collagenased] AL 7}
Al7171 wj&eolgtn Aled .

£ AgA ¥ AFE 78 AFAd AF
oM XA collagenasee] AJAol F7istz A|to]
Aol wha} collagenase?] A1 &2 TIMP-19] A
Ax F71EE AU (Fig. 4, 5). 7144 A=,
interleukin-1 8 & 47t &2 FAlo] % ZEA
A¥ 2, 4NBAAE  collagenase’t F7FSHS
TIMP-12 a8t oy, 48 8AIZIF interleukin
-18& & ¥, 7143 A3 interleukin-15 & 2]
Eao3 oA collagenase?’t 43 F7HEn
TIMP-1% 718l t}. o] & frcollagenases} TIMP-
19] ¥ste 9% AT A AFzF e FAYE
FASE e 71Heg, o]d 237} AojAdE XFx
Ao} stalz} Goldt’®, B Age] A A fobA
¥71 AEA A5 98 collagenasest TIMP-12]
#4 24 53 F3E AT RogFErh

FE, AFAY A foEes ZZTAXY o)
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2. 2 F48 99t AXE FSATAT
BN 328 5 2 F5E dste B2 @
$8AE BZAEI} ohd =ZAT AT
ZIZAXE collagenaseE #H|st FASE coll-
agenase= & %7 ¥W9 §F% (osteoid layer) &
AAsS FZHAEZ AT F F57E AZSA &
o B AddA Jehd 7143 A3 interleukin
-189 23 Aot X9 collagenasesl B4 F7}
= 2 239 NzdE 9L vjd Aoz YZrd)
9 259 ATE agTd B AP 4 Axe
e gEoE ¥ £ e FHo] YA, AF £
AU o NEEFH 43380 wiAls] U1,
FEF A AEo] XNFAW A foldxe] e
A7} olg7] W&o o] AF9] Aoy 3F
o) & AF2H A B L 5 49T F=

< Aolth. 2B E o|HE FE& Bt A7t
A& Hed Aoz AlsdTh

v.d E

B AN e AMge AFEAd AfotAEd 7]
A 33 interleukin-18 & 7}k o] 8 2 A
o2 #&L 8Y 1 collagenasest TIMP-19] A4 &
RT-PCR¥ A zA 318t g4 i thadt 2
< d3E 4

1. %3 dujdos Ao Yy g AR B =
ZANE FFHQ Angy AFF RYE
B ot 71AA A= interleukin-18 8 44 &
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- ABSTRACT -

Effects of mechanical stress and interleukin-18 on collagenase and TIMP-1
expression in human periodontal ligament fibroblasts

Myung-Lip Kim, D.D.S.. M.S.D. Ph.D, Chang Bae,D.D.S.. M.S.D.. Ph.D.

Division of Orthodontics, Department of Dentistry, Catholic University

The turnover of collagen is controlled by the balance between collagen synthesis and degradation. The production of
collagenase (matrix metalloproteinase-1) and its inhibitor, tissue inhibitor of matrix metalloproteinase-1 (TIMP-1) are one of
the substances which regulate this balance. The periodontal ligament fibroblast plays an important role in collagen metabolism
during orthodontic treatment and is believed to be an origin of the osteoblast in the alveolar bone. The collagenase secreted
by the periodontal ligament fibroblast and the osteoblast initiates the bone resorption by removing the osteoid layer in the
alveloar bone. The interleukin-18 is secreted by the macrophage during orthodontic treatment. The present study was
undertaken to assess the effect of mechanical stress and interleukin-14 on the expression of collagenase and TIMP-1 in the
periodontal ligament fibroblasts using reverse transcription polymerase chain reaction and immunohistochemical staining. The
periodontal ligamerit fibroblasts were stretched by placing the Petriperm® dish on the top of spheroidal convex watch glass (5%
surface increase) and treated with interleukin-18 (1.0 ng/mé), or treated with both of them. Treatment with mechanical stress
and/or interleukin-18 resulted in increased collagenase mRNA expression. The mechanical stress treated group (1.61, 1.62, 1.37
fold increase), the interleukin-1 8 treated group (1.68, 1.60, 3.78 fold increase), the mechanical stress and interleukin-18 treated
group (1.89, 1.72, 548 fold increase) induced increases in collagenase mRNA compared with the control group after 2, 4, 8 hours
respectively. But, TIMP-1 mRNA expressions at experimental groups were decreased after 2, 4 hours and increased after 8
hours. The mechanical stress treated group (0.16, 0.49 fold decrease and 3.77 fold increase), the interleukin-18 treated grour
(0.15, 0.44 fold decrease and 4.46 fold increase), the mechanical stress and interleukin-1 A treated group (0.15, 0.69 fold decrease
and 481 fold increase) induced changes in TIMP-1 mRNA compared with the control group after 2, 4, 8 hours, respectively.
Immunchistochemical stain showed that increased collagenase and TIMP-1 staining of the mechanical stress treated group, the
interleukin-1 Btreated group, and the mechanical stress and interleukin-18 treated group compared with that of the control
group after 8 hours. These findings suggest that mechanical stress and interleukin-18 regulate expression of collagenase and
TIMP-1.
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