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U OEARSCT SR 4 g (oral submucous fibrosis; OSF) & — fa v %
T 0 ﬁﬂ),%?ié‘ AR BRTERES Y Mo d S TR T R
Cpehl & R FEwre A E Y R ey B Y g 2 A R
Refro LB £ -9 'K f2F5 (matrix metalloproteinases ; MMPs) % /g
2 F-v 7% f# % ¥(plasminogen activator (PA)/plasmin system) % fw % ¢
Afenle 42 o fRiEfes F L& ehd s o 7§ MMPs ~ t-PA 2
PAI-1 fv "2AR%T 4 ait :}ii@?ﬁ@ﬁ“ A R e B
o AR R AT ¥ LA T AT R
B ARZ > L B0 A * B $RE (arecoline) R 3 H 318 v vEAE
W R LT R SRR 1 ;él?]ﬁ;’iﬁild W S FRATS I 20 T VAR T
FACEY A R F] oo Flpt AP gelatin zymography ~ western
blotting 2 ELISA ZE 4477 ' FIR AU 3R T Rail pad
A i b Y AN AR e 3 B o TIMP-1 - t-PA 2
PAI-1:03-v £ R > @ & PAI-1 ¢ mRNA #4&k =t v 3 et
Aoy B I F FERE ORETE A v AR B g hR
e d FHREFFR . F TV GRS o ARILT R
kRO £ (10, 20, 40, 80 pg/ml)2. {6 > TIMP-1~t-PA %2 PAI-1
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Ferdgsem 3 PAE e X o ¥ %h > Ay g PAIL-1 promoter region

%-675bp =% UG/5G A F] % Al - A 4] * ASPCR % ASRS
S UM PALLL AR ¥ AR b 4G/4G 1 4G/5G : 5G5/G 0
s 21.9% 1 46.9% 1 312 % i A AT VAT AT m e o
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Abstract

Oral submucous fibrosis (OSF) is a pre-malignant fibrotic lesion of
the mouth in areca quid chewers. It is probably a consequence of
disturbances in the hemeostatic equilibrium between synthesis and
degradation of extracellular matrix molecules (ECM). To date, there has
been little research about the role of matrix metalloproteinases (MMPs)
and plasminogen activator (PA)/plasmin system in the pathogenesis of
OSF. In the present study, we examined the activity of TIMP-1 and PAI-1
from cell cultured from OSFiand normal buccal mucosa. OSF specimens
were found to have higher TIMP-1 and PAI=1-expression than normal
buccal mucosal fibroblasts (BMFsI) b}ll Western blots. To verify whether
arecoline, a major areca nut alkaloid, could affect TIMP-1 or MMP-2
production by human BMFs, Western blots and gelatine zymography
were used. Arecoline was found to elevate TIMP-1 and PAI-1 expression
at the concentration level under 20 pug/ml in a dose-dependent manner.
From gelatin zymograms, the main gelatinolytic proteinase secreted by
the human BMFs was MMP-2, and only minimal amounts of MMP-9
could be detectable from zymogram. In addition, arecoline was found to

inhibit MMP-2 secretion and production in a dose-dependent manner. In



this study, we also investigated the genetic analysis of PAI-1 in the
promoter region between OSF and normal buccal mucosa. PAI-1
genotyping with allele specific polymerase chain reaction (ASPCR) and
allele-specific restriction enzyme site analysis (ASRS) was performed in
the tissue of 52 OSF and 32 normal buccal mucosa. There were
significant differences between the OSF and BMF for the frequencies of
the 4G/4G, 4G/5G and 5G/5G genotypes (P < 0.05). In the OSF group, it
had a hight frequency of PAI-1 (4G/4G) genotypes than those in BMF
group (P < 0.05) Taken together, it was found that arecoline acted not
only as an inhibitor om-gelatinolytic activity-.of MMP-2, but also a
stimulator for TIMP-1 t-RA and P|AI_|-1 activity. These synergistic effects
may contribute to the ECM components ‘accumulation in the areca quid
associated OSF. Furthermore, our finding also suggested that the
distribution pattern of PAI-1 promoter were different between OSF and

BMF tissue. PAI-1 4G allele, with a higher transcription activity, was

more prevalent in OSF.



APS
ASPCR
ASRS
BMF

BSA
CaCl,
4CN
DAB
DMEM
ECM
EDTA
ELISA
EtBr
FBS
HCl
H,0,
MMPs
mRNA
B-MSH
NaNj;
OSF
PA

PAI

AR T

: ammonium persulphate

: allele specific polymerase chain reaction
: allele-specific restriction enzyme site analysis
: buccal mucosal fibroblast

: base pairs

: bovine serum albumin

: calcium chloride

: 4-chloro-1-napthol

: 3,3’-diaminobenzidine

: dulbecco’s modified eagle’smedium

: extracellular matrix

: ethylenediammetetraacetic acid

: enzyme-linked immunosorbent assay

: ethidium bromide

: fetal bovine serum

: hydrogen chloride

: hydrogen peroxide
: matrix metalloproteinases
: messenger RNA

: 2-mercaptoehanol

: sodium azide
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PBS : phosphate-buftered saline

PCR : polymerase chain reaction
RT : reverse transcription

SDS : sodium dodecyl sulfate
TAE : tris-acetate-EDTA buffer

TEMED : N, N, N’°, N’, -tetramethylethylenediamine

TIMP  : tissue inhibitor of metalloproteinase
t-PA : tissue-type plasminogen activator
Tris : hydroxymethyl-aminomethane

u-PA : urokinase-type plasminogen activator



% M
— ~ TR R R A S R T
T OEARNCT 4R 1 g (oral submucous fibrosis o f§ fLOSF)E_% & ¥
R0l 1 T AR % (Pillai et al., 1992) 0 4 AR 3 £ - BT e
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4 w3 (advanced stage) : M EFH AR R B0 R 2B M 2
R YR R O D ERE Y E R VR R ER Ok E o

Wi o PG FE SR H I R2EE TG L R L
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NI @ P pEg Lwefod - KR L HT .f‘:m’?é'fr'iflﬁfm’i’é

Pp X FFEBILH o Meghji & A 3 I v PRRRICT ST E R A e
A iz e W A g F el F wfet g T m PR e e e & AW
B d-v ik A ot 1 e F 7 8 15%: (Meghii et al., 1987) « @

219958+ 5 FH /UM hgio b PRI & T IEAET Bl

(&mﬁﬂ@%@,awwA%m&&r@%mTﬁﬁ@&%&ﬁﬁ
s fwmre 2% R 39 mRNA g éka 4 (transcription) » & F ‘w
%% o ¥ ¢h o Shieh ¥ 44 3 rpfpT At gesd YR
e @I ENED #"Ff,‘m 45 % (Shieh et al., 1992) - Tsai & % » %
For VAR KT R R A DR e B B R v enig 4o
& ¥ F M Tsai et al, 1999) o @ &L AT F BT 0 ¥ YRR
itz en type I collagen 5k B2 7R it %

v H R e T A B R

(Van Wyk et al., 1990) > e & 744 &= & 7 type Il procollagen % P&



A B R g a2 type VI collagen 3275 g 3R % (Reichart et al.,
1994) » & 8T A A 7B I T VERRE T Bt g collagen &2
¥ voopabig £ &0 i type I collagen/ type V collagen +* &5 €7 s
OB E ARR M 4 @ 3 3 4 B % (Huang et al., 1989) o Fpt > (75}
WAF T oo d R R G0 S AR A B A fRR 2 AR R
BE R T Em AN R o BT R Y 2 R v iR 2

BFen? T 75 v o 355 0 g T g it ah- x4 o
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CORRETT ST e v gy 4 205 4 AP B e (Paymaster,
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¢ % B = v %% (Pindborg, 1972) - @ ¥ - Pindborg % 1984# { & -

B T ORARET R R R D T ORI i L e B A
TP LF BERSAER DB BHFES ORI B
FREFIRC A ER LK Hom R L ERE XD RES T
g v (8% > & 4 v igg(Pindborg etal., 1984) o ¥ b » B iR {75 & b
B Murti &5 R FF E£HE6E v AT St g b H R
710 B~ 15 & 17 EEBEHRF T BER vORARR T R A g
S T gt b4 B H2.3% > 4.5% fr7.6% (Mutri et al., 1995) -

A o % 0 Shiau 2] Rwan #350her veab ™ st g v
B 851(23%) & &g ¥ v A e3¢ 24 (Shiau andKwan, 1979) ¢ io 487 7

Fe oo AR SRR T P Fé*lﬁﬁ s UOEZERCT R g enE Y AR
BZGERA kot Gl 3 AR AR T o AP R v R
mitgie X9 Aal3rles Fé&f]*u”ﬁ o € % B 2 ¢ %% (Paymaster,
1956 ; Pindborg et al., 1984 ; Murti et al., 1985) -

COAEZERE T R g e B —fg & § 8t & R (Pindborg et al.,
1966) » &3 - 4 (Shiau and Kwan, 1979) ~ s 2(Lemmer and Shear,
1967) ~ & 7' (Simpson, 1969) % 3+ eniy 94 X 2 H {8 F o AR 90.5%
AT RSB L ARBTFANERES ¥ A 20-40% %iﬁ

(Pindborg et al., 1984) o & & #*4 F > v VAR T BT BCF B A
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30-504% B 0 xS EHEANT I WA FAANLE A ok
Bimany g4 F MG 7 AR A R IR RREN
&g «714p B 14 ( Shiau and Kwan, 1979 ; Chiang et al., 2000 ) -

O R RS RIDA T AQE S T 0 8 v VAT G

AR U E EEL R T U TR SLE L R N

5 ””%?‘Uﬁ?ﬁ? P HE g wied P2 AFE P g drdlere iy
Wk ~#E s 2R Pl B 39 2 DNA & = (Jeng et al.,
1994) o @ 35 5 cF7 7 F B> oo BIR LS L > §ag 5 v gk
T R e & RV 19818 0 FF FRHIE ¢
e A MR e PR o B PEY ERRE R by hs & F
(Canniff and Harvey, 1981)z @ 198|7_-le5II Scutt—% A R MK IRZ B4 ¢
i ¥ R F-v 7 peptide bone & R3S (cross-link) > & ¥}k F-v

B REL SR P F I ARB R I fF4 3 (Scuttetal, 1987) -

@ Scutt % A FIRBFIMIZT S Frd| R o0 fF A 2R 9
4 € %% Y2 & % (catechin) ~ %2 % ff (flavonoids)# ¥ % f%(Tannins) % Jk
B el Sem A 4e (Scuttetal., 1987) o @ £1995% > Ma & 4 - 3
T AR BB s A e R e B lysyl oxidase diE Rt
¥ w7 )8 0 46% 0 @ lysyl oxidase € i€ R d-v AR % T 4

BB R I BHE{EATMaetal, 1995) ¥ b > Tsai & 4 x5 3R
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B #ma & ¢ e $R % (arecoline) € @ & ¥ G A W B R dv o
e T (Tsaietal, 1999) ° Bl > A mfilin FRF & F R T IF Y
SANE B R B 2 H A S g r AR R T g e
& 5]

S LERE T TR T S
EPEERBFRE - ¥ SR REA AL B 0 RS ALY
RU AL T BBt g i & R %] (Maher et al., 1994) o @ A& A
TGRSR T R s AR g § 0 F A el
Hmg kaRe H51a v mitT 5 TR asop ek R R Y 8
S PRI g 2 v VAT MR T R T A B TR fo b B s g
B v Ap M A Flenigdlaom ? ﬁl ’f‘-"”‘%“# fec e R B-d AR B ehk T
F b~k Few SR FREE R 0 AR R AR A matrix metalloproteinase %
serine proteinase ¥-*4v#f 3t o
= ~ Matrix metalloproteinasesrje = 2 4 3¢

Matrix metalloproteinases f#§ f- MMPs » & - FH G4 agin e 7 &
(zinc ion) £ A+ 2. ¥ -k f2ps (Kotra et al., 2001) - F] MMPs 1
it Z AR T Ao B > TR BRI R R e oh LR B
(extracellular matrix proteins) 2 sc # » & £ 3 455 PR FIRE 7|7 4 1Y

%854 MMPs > Fla fiz. 5 A F &£ B %9 -KfiEfF (Stocker et
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al., 1995)c MMPs # % & _%1960# i d Gross fr Lapiere il

e R e AR A RS m

CES SO X RULEC SN Y TERLLEE TPy Lt

TEERE P_%kggka;xb N3 BN NN ?ﬁ.}?ﬁ S ERA Y P R

SHA R HAFLE & ¢ (Stetler-Sevenson et al., 1993 ; Nagase and

Woessner, 1999 ; Singer et al.; 2002 MMPs £_d R ,E'_%\x Him e 1Y

SRR RO A A PP S 2 0 2 T i

+ 0 % L ozymogen gk A K o zymogen F A d F-d fiF &
15960

organomecurials k& 1t o i VAR MMPs ¢ ¢ & E i Al MMPs

410 kDa > MMPs & 1 ¥ 4 e 3 B0 $r ] Al

(tissues inhibitor of

CREES JERE 5 00 i Rt SR S L R PoT R R
I & +#

f 28 487 i MMPs ARFRE Nk o 1 b A 42

ak

(Handsley and Edwards, 2005) - @ MMPs 4 #5405 48 f& > Flpt 2 i

#-e dreh MMPs ApRE %4 7] 4 30 %tek— > T A fdko @ R H a2
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BRI TR A TN By B AR 2 MMPs B 5 chdp 3 M

% ( Egeblad and Werb, 2002) -

(A) Minimal Domain MMPs : MMP-7 ~ 26

(B) Simple Hemopexin Domain-Containing MMPs : MMP-1 ~ 3 ~ 8 »
10~12~13~18~19~20~22~27

(C) Gelatin-binding MMPs : MMP-2 ~ 9

(D) Furin-activated Secreted MMPs : MMP-11 ~ 28

(E) Transmembrane MMPs : MMP-14 .~ 15 ~ 16 ~ 27

(F) GPI-linked MMPs : MMP=17 ~ 25

(G) Vitronectin-like Insert-Linker-less MMPs “MMP-21

(H) Cysteine/Proline-Rich AL-1 Relcep;[lor-like DPomain MMPs : MMP-23
7 MMPs ehlg 4 5 HINERICH 1L & & 5 B384 ¢ signal

peptide domain--¥ 35 51 @:Fis A4 2 0 e > 2§ MMPs & & i 3

mve ¢b pE o, IR AL r "f signal peptide - st 3 F ‘o %2 o Propeptide

domain--MMPs 7= it A2 7 F A2 E 0 > G FEL A 2 - Catalytic

domain--¢ 7 thermolysin-type zinc-binding region ¥ *t 7 14 fd%

B3 22 3B 4TAES kadF MMPs Bt 8 anffe 2 F M5l i

carboxyl-terminal domain (Kleiner and Stetler-Stevenson , 1993) - MMPs

1 * propeptide domain ¥ 7 cysteine £ catalytic domain } 48 %
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Lo AT mEMtz MMPs A A B0k & MMPs ¥

ARSH RS TR E Y Fd F A ez Y o MMPs F iR A
L HABEFEA R LEE S £T AL T AT (A)

collagenases 4= MMP-1 ~ -8 ~-13-18 > v 7 5 2 & it H 284

f g o collagen I~ 1% IIT - (B) gelatinases 4= MMP-2 £2-9 > i

& igiv 2] 2 gelatin ¥ collagen type IV>V~VII~X % -(C) stromelysins:
4o MMP-3 ~ -102-11 > 2 & @it 2] f2 fibronectin ¥ collagen type IV

% o (D) membrane-type MMPs (MT-MMPs) 4= MMP-14~-15~-16 ~

-17 ~ 242225 » ;H# W AT i Wb o A B F L G E 1Y pro

MMP-2% o (E) Others=—%~ MMP-7 -12 =19 -20 -23#& -26 -

a2 o A A ehimeg A s h e e MIMPs 0 be 4 SE R 0%

R % o 3 & 123 M (constitutive)eie s MMP-2 A A (De Lorenzo

etal.,2000) o @ jE 1t A FFH PR Eetimre > H o vz 3 £ 550 4

% % {+(inducible) MMP-9 5 i (Lepidi et al., 2001) » @ MMPs i & +

FF 4 413 98 4% i (Nelson et al., 2000)

1. it e 42 &8 Zn™/Ca” 305 M@ < (Woessner, 1998) o

2. MMPs #_17 zymogen (inactive form)=n= 384k 4 i 4 % o
3.zymogen F & A - & b X v F v R fE B F O A

organomercurials #1775 it o
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4. 7E 1 5 MMPs %12 N #8400 propeptide domain A7 # > #4512
A+ g 5 5 €0 10kDa e
5.MMPs # 1 A& jzicfh chim iz ¢b JRT R o
6. MMPs 7 & 1 ¥ 14 TIMPs (tissue inhibitor of
metalloproteinases) #7#r+] o
“r3 i MMPs § B0 A E IR S 4 i B de e ¢F (inactive form ;
& fipro-form)- & ** propeptide ¥ 7 cysteine ¥¥ catalytic domain *
chgri & o @ MMPs &2 #4L15% c MMPs 2 7% 425 7 v f*

7
-~

W

15 - cysteine L2AERE L FT ¥ L 22 “f propeptide » i 4% >
*hEE > TP LS I i 222-MMPs (Harper et al;1971) - 1990# » 3 R
+ Van Wart % Birkedal-Hanslel.ll:“ﬁ 1y Eeysteine switch | & fz §#
proMMPs 3% 14 8 4 (Van et’ @l 11990) < ot #43% &1 2 1 & 4345 5
MMPs %4 propeptide 7 conserved PRCG [V/N] PD A 7] ¢ i
single cysteine ¥ At % ¢ i VM AREE T B R A S LT FF 5 S %’ﬁ
LI POk 3 S B KR peptide frE 22 HO B & >
ProMMPs a3t 7 B VR R o HE e 0 3 proMMPs eE i o
Cys...Zno+ BF en¥r 7] 8 & JE eh o gL 4% ¥ fL5 T velcro mechanism |
(Vallee et al., 1990) e # MMPs ¥ d & 7| 848 > ;L5 L (Fidke )

1. % plasmin =% i* (Knauper et al., 1998 ; Baramova et al., 1997) :
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plasminogen ¢ plasminogen activators % i* =8 plasmin > plasmin %

g2 1) latent form A 4 2§ e MMPs & it e0 pathway ©

2. % stomelysin ~ elastase ~ kallikrein ~ MT-MMPs % f% % @it 4oc

S b eh stromelysin € % = superactivate MMPs > @ MMPs /%
ML E R EEM L B 5-8 Be¥ 3 MMPs 5 % & MMPs

w L @A 0 B4 MT1I-MMP ¥ #i4 pro-MMP-2 - (Vissers et al.,

1998 ; Desrivieres et al., 1993 ; Sato et al., 1994)
3. & 4o # e J2 (heat treatment) #7755 14 (Koklitis et al., 1991)
4, % 7 & fv & 4 (mercuriall ed@mpounds) miE4t (Lazarus et al., 1972 ;

Sopata et al.,, 1974)=> 4r 4-aminophenylmercuric acetate (APMA)

(Galazka et al., 1999) %
Lall

5. B3 v 3 (reactive oxygens)» 7% i* (Rajagopalan et al.,

1996) » 4= HOCI ~ H202 (Saari et al., 1990) ~ ONOO- (Maeda et al.,

1998)~NO2 (Okamoto et al., 1997)e¢ SDS (Birkedal-Hansen et al., 1982)

A
o

MMPs c3E it 88 % » 4 B 4 ]“35.9_%‘« Fri| & (tissue inhibitor of

metalloproteinses ; TIMPs) # = 2232 & 5 B (Bauer et al, 1975) -

TIMPs 8 #rkTp ke 4id & fFaidt (23t CysifeCysnoff) » 1+ 28

_"1/

—_

LifAERE MMPs 2245 £ 0 iR 4 0 @ MMPs @
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#H 7 2 7 i (Gomezetal., 1997) » TIMPs % — ¥4 + £ & 20-29 kDa
2_ %9 o Hirg] MMPs * &) 5 1 @ 160 stoichiometric fashion ® 5 #
i F f(Gomez et al., 1997) © 7 I 57 TIMPs Fr4]7 7 MMPs ® $r
#ld 4 4 3 £ B (Woessner and Nagase, 2000) o 4= TIMP-1 ¢
C-terminal domain (loops 4~6) ¢ £2 MMP-9 } 7 hemopexin domain %
£ - 4F &4 > @ TIMP-2 ¢ C-terminal domain R| ¢ if L &

MMP-2 } &7 hemopexin domain % & Kk 3 & f% % chiE it &2 F

(Murphy and Willenbrock, 1995)- %"'ﬁ pe kA - THTk g om § MMPs
% TIMPs T ffr— & XAW0E - Pl € a3 8 w8 p B R v FE

Ay o B0 i AR .
= ~ Tissueinhibitor of metallIo_||o|roteinas;e_&h,%ﬁ',eu 3 L RE
Tissue inhibitor of metalloproteinases (TIMPs)%_ MMPs eph 4 {4
Fr4| A o vV B - adrd] MMPs G55 14 (Kugler, 1999) - @
MMPs #+3% tumor invasion and metastasis 2 ECM g3k @ 0% —
B i€ & hd d (Murphy etal, 1989) > F]pt TIMPs fedr | * R ik
42 a4F ECM nT 72 o i B 7+ £ & (Gomez et al., 1997;
Murphy etal., 1992)« # 2 p 50 5 ok ¢ 55 v fd TIMPs 4% 3R> & %
# &7 TIMP-1,-2,-3, -4 (*itdT ) o S B HL A 470 e f& TIMP 3

g S ARk S o F R G AR A A 2 o TIMP-2 § 40%
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TIMP-1 - 3 ; TIMP-3 & TIMP-2 3 30%:— 3k » & TIMP-1 B
3 38% - R o & s TIMP-4 & TIMP-1 » 3 37% - &k » &
TIMP-2 2 TIMP-3 - &H:RIiE 5] 7 51% (Gomez, 1997)= & &4
towfs TIMP 2R E izl gy 12 B = % I%pg(cysteine) » A =
OB A A B A MR o B SEY MMPs Bl 4p

B ER vy Fe & TIMP 8% ¥ VIRAK g A A 7|

=

Bom gt B8 MMPs eriE i drd|f 2bd £ & cnBid o @ AP

TIMPs A %3 &cit 4o ;

1. TIMP-1: 3 X 4 &45p % (Xp23)\(Huebner et al ., 1986) » &_
TIMPs ¢ & & A3 e > » A3 Sjp i e @ TIMP-1 & -
& pE 3-v (glycoprotem) > % J&Iﬁ—?%lzl’f—ltk v e AR k1T Fou B enis i3 AR
(post-translation) » 25 & B3 S LM i ¥h3-0 H o 12 TIMP-1 %k -
K EPER eh TIMP-1 A3 £ <% 20 kDa = 4 > SipEA 1
o - ke 3 EE 285kDac LA G EGHAASTEE A G 230

134 kDa 2. ¥ » TT‘

C

| 2 pEA ¢ iR R (Tolley, 1993) @ ¢ v
TIMP-1 s it § 3% % > bldodrd] & i & 5 MMPs(Woessner,
1991)~fr & & it e MMP-9 % & (Kolkenbrock et al., 1995 ; Goldberg
et al., 1992) ~ #r4|s ¥ #72 (Johnson et al., 1994 ; Takigawa et al.,

1990 ; Thorgeirsson et al., 1996) ~ Fr 4| * 7% cix R {eig 45 (Alvarez et
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al., 1990 ; DeClerck et al., 1992 ; Schultz et al., 1988 ; Thoregerirsson
etal., 1982) ~ i 5 24 ” # 7 F £ & 94 4 (Flenniken
etal., 1990) -

TIMP-2: =t % 174 4 ¢ 8 q % (17q23) (DeClerck et al.,
1992b) » &~ F+ & =< X 5 21kDa » TIMP-2 #1990 # ¢ human
melanoma cell ¢cDNA library » # 4 &t ) % (Boone et al., 1990) -
TIMP-2 = TIMP-1 # it 4pi > % B G drd|rag iz {ofd 4 7
FELRhE d > g2 TIMP-2 4o TIMP-1 5 75 40%:F4p 2
Bt AR pEig o B)RTIMP-2 ckad ¢ 4410 4F » F0t ke
fim T > TIMP-2 {v TIMP-1 eh$ % LA $ 5 74 % (Shapiro et al,
1992 ; Stetler-Stevenson et al., 1|99(|)|) o

. TIMP-3: 3224 ¢ %8 q #(22ql2)(Apte et al., 1995)> » + & < ¥
% 2lkDa > TIMP-3 #_ TIMP family *® *& - 5 & membrane *
10 T € fc ECM % & f— a2(Leco et al., 1994 ; Stricklin et al.,
1983)  TIMP-3 # 5. = TIMP-1 ~ -2 &% 4pf » TIMP-3 i & #
i o I N LER AR R ECR S Ul AR A P I L AT S
prin- B ap ¥ (Yang et al, 1992) « # ¢ 3 § ¥ 45 M & HL-60

leukemia cell 4 it 42> TIMP-3 et 2 4o cell cycle &% & Gl

phase 7 B (Wick etal., 1994) -
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4. TIMP-4: TIMP-4 _%.1996+# p¥ > ¢ human heart cDNA library ®
A g Ay % e(Greene et al., 1996) » &~ 3+ & < § 522 kDa > p # ¥
TIMP-4 &3 f2d A %0 £+ 47 2 TIMP-4 ¥ il § o3

Moo & HE % A A e iR sk (Greene et al., 1996) o

2z ~ Plasminogen activator/ plasmin system

8 F-9 % f# % Yi(plasminogen activator/ plasmin system)E_vf 5
Fodom i ? b RG] A SR R (fibrin)?) = 2 4 25 Bz E i
oo Ve RO R it 2 IR E wm by g BTk o B 1930
E3 1950 B W EFHBT I8 AL L E Bhed o ik
I A 2 o0 F S D B dev (4 R (plasminogen) ; H G 3
v ;% f% = (plasmin) ; B4 39 % ﬁ’i#’ = Jae1 i 14 ¥] 3 (plasminogen

I yl)

activators > PAs) ; 4 %2 3-v /3 f2f# R 51 F] 5 chdrd] F]+ (plasminogen
activators inhibitors > PAls)% /% f=$r | F]+ (antiplasmin > AP) (Collen,
1980) - plasmin &_§ # /% f# fibrin f% % 2413% > 8.4 plasminogen 44 2
/& v ]+ plasminogen activators it @ = o B @ & FrgnE it FlS 4B
» Fipepe ] (urokinase-type plasminogen activator > u-PA) » J2 s 7]
B F-v % B R%E 1Y F]F (tissue-type plasminogen activator ° t-PA)

(Victor and Hinsbergh, 1988) - @ £ 3 fi¥ % % {20 plasmin {o PAs * ~

B X D rd] FlF a3 £ 0 #r4)] plasmin 3 & F_oy-antiplasmin ( Mullerti
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and Clemmensen, 1976 ) » @ $r4] Pas =3-8_PAI-1 £ PAI-2 (Andreasen
et al., 1990 ; Kruitthof, 1988 ; Sprengers and Kluft, 1987) (*ité%= ) > @
‘)ﬁ"“,fﬂl BT 2L o AR T LA eni®* s H o gt H g 4 1@
P o ArE B A L B ATE C EEm e S0 2 R ES S hipl
W@AZY £ E v K fEeh1 iF (Saksela, 1985) o

() BaFv 3 f2F* kR (plasminogen)

p X304 58 Glu-plasminogen(N 3 % — B =i ft 5 glutamine)
F-fBH@EE R BB AT d 790 BreAfis 24 HFandEle S
N =5 76 Bk i (3 M-k fd A = 5 Lys-plasminogen - Glu-
plasminogen 2 S5 Ata B B84 L% LRy 4 N s T
Arg-560 i €348, 5 BIRAR A IR nchz By 0 fE G

1960
kringle » & w2 = B Frndd 8 2B &\B] (Novokhatny, 1984) - % =
A o d F C shrisadre S 5§ Valsg-Asngg > * fi 5 dE /144 o
Glu-plasminogen v kringle 5% t-PA N #72  kringle » u-PA N
el B kringle 14 2 prothrombin N #¢72 i# kringle ﬁ_i’-‘é 25 4p i
Moo JLIRA T HriRpi & #% = (lysine-binding site © f§ £ % LBS)at
222% 5 ¢h @-amino carboxylic acid % & 4 : L-lysine ~ 6-amino hexanoic

acid %2 Trqnexamic acid (Sixtus, 1975 ; Isofia, 1982 ; Markus and

Wissler, 1979) (fif4— ) e m 2 32 F % iF ot 38 4 & fibrin ~ 0p-AP ~



fibronectin ~ thrombospondin ~ subendothelial matrices 2 p A& ‘m% % m
% & ( Plow and Mile, 1990) - @ J %] c5 plasminogen & A #f ~ &+ %
X REdFERE S > AA e R kR L 21 mg/dl (24uM) - B
F-0 B fRF R & A & & plasminogen & FEHE nop P A dwiE AT
7 5 it 13 t-PA ~ u-PA 11 %2 39 #r4| F]F 4o 0p-AP e PAIs ¥ 7]
+ 2 FiE i kB ¥ - Plasminogen g iddaz 5 5t ¢ w0 B
SIS 5 5vRRE Bed BR OGS 1Y P L (AR I dodRal BT 05 B0 B S 9%
FFF-v fr o~ s ~ t-PA 2 u-PA (Strassburger et al., 1983) < @
plasminogen > T ¥ 1L plasminogen dCtivators #& it = plasmin - 1/
T RS -9 chiEgE(Collen et al., 1991 Plasmin d = £ F-v &
S A BRI B4R 0/ kringle domain g HE K 3 lysine-binding
15960
sites » ™ %%’ doigd - 8 feB iy 2 el-antiplasmin £% o B £LR] 2
3 active sites: His-602, Asp-645 {- Ser-740 (Wiman, 1977) - PA {1}
plasminogen % = plasmin F_51 4= % 3 (T % v & & M 4E - A
plasmingen activator/ plasmin system -~ fo MMPs 3 24 % 7 (aff
% o Plasmin £ MMPs 1t %5 » F]* MMPs ¢34 437+ f plasmin
B > MMPs ¢ = plasmin 7% it (Knauper et al, 1998) o §

plasminogen ¢ plasminogen activators ;% it = plasmin 2 {$ > plasmin

¢ %2211 latent form A& A ;& 41 MMPs & it e pathway > @ i@
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= MMP 7% it (Lijnen, 2002) ("F4x ) ©
(=) B ado 3 faps k& v F]3 (Plasminogen activators > PAs)
Plasminogen activators (PAs) % — #f serine proteinases °> ¥
plasminogen £ 3 % & 7% - |+ o & ¥ #- plasminogen -k f# =
plasmin » A7 it 9 plasmin £ 3 39 (KRR ZF cPwb a0 0 F Ken R
Buv¥ e fibrin A% Ed 2ok A s o N A fmPe Pas B
fEv 2 A 8B A #1830 t-PA 2 u-PA A+ £ 5 2B, t-PA
e u-PA Bl B X e AT+ 2 chfp 3 (8% oC. t-PAfr u-PA &
H s Frd| F1F enjp 3 (8% (Vietor et'aly1988) -
t-PA &3 & 2 70 kPa > A3 H 34aA|-d A F =30y 8 5L 4
§2 o 5 plasminogen 3 & = it & (Collen and Eijnen, 1991) > H » 3+ %
1960
#7 - B2 fibronectin 4p.iY 577 finget,domain ( Banyai et al., 1983)%
% i 22 plasminogen 4p i i1 = B tiig (kringle) » B fs 4 £ 3k iRpk v
fritiz o t-PA » € 4% plasminogen *» & = 1 i 5 e 150244
dp A mie LN R A A ;”Ffzt‘ t-PA ehE € X D] - & flm &
Ao blde 7R~ F R4 A n g FEE (Prowseetal, 1984 ;
Markwardt and Kiocking, 1976 ; Dobrovolsky and Titaeva, 2002) °
u-PA &+ & 5 50kDa> H A F] 3% 10 5.4 ¢ 48 > H 92487 en

u-PA » ¢ 7% plasminogen *7 | = 12 f4did F e i 7448 (Blasi et al.,

25



1987)c 2 & R RAd THEZ n § Op 4L ol 97 h ik o u-PA § B e

% ® (u-PAR) B & > v kv FoRfRiEMEE N mre et A

Wokom L R

g A R B R R Ry e e i A
(Hofmann et al., 1994 ; Romer et al., 1996) -

| #| (plasminogen activator

(Z )8 2 dv 3 f3ps R &1V F] 3 $rd)

inhibitors > PAIs)
WP b€ &0 PAL £ PAI-l v PAI2 > % d p A twie 4 4

S d Hirzk A2 2 o PAL-1 & tPA $hi & ciprd| @] o 37 5 7 3 e
t-PA f= PAI 14 4 , f}l]%: thrombin (Dichek et al.,

FERE R -

1989) ~ phorbol myristate-actate (PMA)(Lewan et al., 1989)4- butyric

acid (Kooistra et al., 1987)3% ¢ %Ei- t-PA tir%k 3> @ thrombin [ pFs

bl
¢ 3142 PAIL-l 13 B % . (Dichokl&b.al) 1989) o & — i m%s jrd + ¢

# tPA v PAL-l th& G “H 88 bldehmz i £ en kst o IL-1

g 7142 -PA 0 mRNA 2 3o fend m $rd] PAL-1 i

TGF-B B3 4p F eni®* (Wilson et al., 1997 ; Rox et al., 1996) o % 4 48

-

foo TNF ¢ L3142 t-PA oA 4 @ {6 3142 PAL-l et 2 om &
w3 AP 0 frildsh L dwe PAL-1 £ 8 4e @ Frd|ih t-PA 4 &

(Van Hinsebergh et al., 1990) o 4=+ #7if » t-PA v PAL-1 § 4~ %[d 7

Pflgem 5142 E H 4o Flt 4L %2 b t-PA fr PAIL-1 & 2 53

26



prit S E 2o ¥ by tPA e PAI-1 2 B enT rE B o

—=de
7
A
\3 ;
®

o BT BRRFF L A MAhEE Y 0@ T4
s Hd - BRTATAI T AR R EARNG - A G g S
collagen 4 f#2 A5= 5 M o F]pt » PAI-1 4335 fr fibrosis 7 %
g 2o om PAI-1 02 F 4 A Flgﬂfr”""““a;nbmf‘/};a 4
i d B o BZE X-radiation #735142 0 glomerulosclerosis  (Fogo et
al., 1999) » &_d  bycarbon tetrachloride #735!4= ¢ liver fibrosis
(Eitzman et al., 1997 ; Zhang, 1999)12 2 d bleomycin #7754 e 38 4
it (Olman et al., 1995)4 @& {71 R b s A Flark &9 > &
d  bleomycin *#73l4f &o¥ NG At € 5 2590« & 0 PAL-l £ £

B @ e PAL-l 4 £ e B & F Tw'ﬁ # Plae B B % (Eitzman et al.,
15600

pxl)

1996) - m Hattori % + { F|*bleomycin k md® PAI-1 4 2 ek &
kP PAL-l fi @1 5 g & 1 (Hattori, 2000) = 5 & 12 F - &
BY o AP L HEP S PALL 607 & ¥ 5 hfemaiai § 2y
SRR e F b w5 - @Y > PALI- 17 F A& Invivo &
iﬂ” In vitro # - $RF 1A g dm e vt F v 4 2 & 45 chie 4 (Bajou,
1998 ; Chapman, 1997) - 4245311 }+ 2 }}?J% v @ ¥ L IR PAL-L VoL iR

,\—J——

i collagen 4 fiF > i ¢ 5 ﬁ Tl collagen g # kE 1|3 T ,B_]%k

e f o

27



I ~ DNA polymorphism of PAI-1

SE BRIl BN R s E A S S RCE AR S P e
AT ppi- BERIFLEBL I BAFORY A RFL AA
Tl e T § A% & (polymorphism > T A #F B A8 2 F ¥ & 5
4 Z 2 DNA Bl REB)e AP il F] @4 X F ﬂ}“p e Bk
e 1 R Fr g ent 3V K e 4 o i 38 DNA polymorphism %
ERRIEAR A - i :rrfr;\:rrﬁnﬁ:lf;;ﬁvﬁgﬂqw Fl4eim 1 fF o

A2 R g A s PALL ARG frif it g xR o @
PAI-1 72 B 2 AP cpfoR® § 4R ixbmfff%p Moedaled 30 B
#1531 42 e glomerulosclerosis  (Fogo, 1999)%.d bleomycin #7351 %
e 2Rk s it (Olman etral., 19?5..):||0 TR T = ey ip o PAI-1
1% A AeF oA /]35 2L B amp M+ o s 3 & colorectal cancer
(Smolarz et al., 2001) ~ Ovarian cancer (Turkmen et al.,1997) ~ myocardia
infarction (Fu et al., 2001) ~ type 2 diabetes (Nagi et al., 1997) % o e
fv PAI-1 & polymorphism 7 2% = g B o 22 % 7 1 % P9 &g
v B> PAI-1 &7 polymorphism =+ % 13 PAI-1 promoter region »
moip M = ¥ # 7 promoter ® ¥ % -675 base pairs 1 4G/5G

insertion/deletion (Mansfield et al. 1999)%2 A-844G polymorphism.

(Dawson S et al. 1991) o @ gt 7@ 1§ PAI-1 % -675bp &



AG/AG ek F1ApF o 4+ PAL-l enigghic 4 LT F- BH B
(enhancer) i * o ¥ H ¥ PAI-1 %-675bp 5 5G/5G ek %A pF >
¥ PAI-1 gene 1 transcription # & F £ /7% - B pF chk 4 >
T F A AT FArHE (suppressor) ek & o #rry PALL enzh B
15 5G/5G P o 3 ¥ a FR OPALL eniggka 4 R o Apgten
PAI-1 9 A F4] 5 4G/A4AG B - 3 7 i H3 PAL-1 chiggi 4 =
® i@ ¢ PAI-1 ehd-9 £ IRE F A o F]pt KA F HETHE T PAL-L
T AR T R g i) S o 57 B H A X B Fen

pf.?%”ﬁ Bd o
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y

hd B %o B S IR o VR s TR A IR U OREAENCT
BigpagF A F Rl Geq A AT AR T AR T R g
EbIAR Y oD TORARRE T A g - EAURG - AT YR
PR TR B FH AN A A T AT R e
& R F] AR e oh JE Y R e ROW iR A R ER G AR
& 39 'K 2% (matrix metalloproteinases ; MMPs) % % & 3-v 3 f%
& ki(plasminogen activator (PA)/plasmin system) fjn¥s b 2L B cfake =
2N fRERY PR REREREd o 7 5; MMPs ~ t-PA 2 PAI-1 #r

VERENET SR T IO A Y AR B IEEY 2 g 5 Tt A5

FE AN AR RIS v ARG R &

f’i%‘ﬁt“‘?% ﬂ—r’ﬂ éniﬁr@é«‘ﬁ.lb ;Enb)aiﬂ:i ‘H}mJﬁ’;Fo
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LS R Al
-~ R

1 ASED F FALE v T R AL R RS e &

AT FARNCR A e 2 T ORI T AT R e Rk
- 0 =S LL,F§§ éﬁxﬁ ?”’Da 7fi*‘rso ¥ Eke} ARV R mre
RpEEEED LRI RIY ROl F vt s v AT W
it wmreplkp 3 e BImy B2 X ?553? CUT R U MERERE T
i am g iﬂ” o g A AT 5 fd % (100 units/ml
penicillin ~ 100 pg/ml streptomycin and..0.25 pg/ml fungizone) 7
phosphate-buffered salige(PBS) i = » #is B 2 ¥ 117 7 10%
RO A VA B g dulbecco’sI %?diﬁed eagle’s medium (DMEM)
760mm 33 & x P o A A4k e (laminar flow)T > ¥R F FAZ
COVEARE T AT B 5t 3TCHR A Y A o B

£ w2 (s £ I * 0.25% trypsin and 0.05% EDTA & J& S # 45 0 & ‘m
R B AT P FRT ko der 702 0 0 DMEM B & RiEF %
R B0 ¥ AR IR T REC R AR me s & T % 3~6
Rz (SRBFFomFoeBiEins 25 A2 i}% Liets
P&

2. AMER ¥ AR oA T Rt R B
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GA SR FANCR R R R BT A LA B

IMFET > & - MixrL 8 &d %F]mr’gwﬂ'ﬁwé:,ﬂg_ﬁ%& o L FE{E o @
ﬁfs—%lﬁ’mﬂ_%‘«ﬁﬁﬁgiiﬁxﬁ DNA>» 2 & T % 1OCH* 0@ % =
L F K p v EFEET BRI JEHIL oo gd 2 7 % (xylene)
2 52 DNA> 2753 70CH * o

Do ERE

1. ‘e 3s & i
(1) dulbecco’s modified eagle medium (DMEM)-p Gibco life

technologies, NY,JUSA

(2) fetal bovine serum (FBS) PEp Gibeo life technologies, NY,

USA
1960

(3) glutamine Fp Sigma chemical company, MO, USA
(4) penicillin G p&£p Sigma chemical company, MO, USA
(5) sodium bicarbonate (NaHCO;)pE p Sigma chemical company,

MO, USA

(6) streptomycin sulfate P p Sigma chemical company, MO,
USA
2. 39 R AL TR E

(1) acetic acid pE-p Tedia chemical company, OH, USA
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(2) acrylamide P p Sigma chemical company, MO, USA
(3) ammonium persulfate (APS) P p Serva chemical company,

NY, USA

(4) calcium chloride (CaCl,) Pt p Sigma chemical company, MO,

USA

(5) 4-chloro-1-napthol (4CN) Bt p Sigma chemical company,

MO, USA

(6) coomassie brilliant blue R-250 F£ p Merck chemical company,

PA, USA

(7) 3’3-diaminobenzidine(DAB) A “Sigma chemical company,

MO, USA

(8) gelatin P p Sigma chemigal company, MO,USA
(9) glycine P p Sigma chemical company, MO,USA
(10) hydrogen chloride (HCl)#p Merck chemical company, PA,

USA

(11) hydroxymethyl-aminomethane (Tris) B¢ p Merck chemical

company, PA, USA

(12) methanol f#p Tedia chemical company, OH, USA
(13) N,N-methylene-bis-acrylamide f# p Sigma chemical company,

MO, USA
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(14) sodium azide (NaN;) P& p USB chemical company, OH, USA
(15) TEMED Pt p Sigma chemical company, MO, USA
(16) triton X-100 f£p Merck chemical company, PA, USA
3. DNA R A A& {7 i %
(1) acetic acid P p Tdia chemical company, OH, USA
(2) agarose BEp Gibceo life technologies, NY, USA
(3) ethidium bromide (EtBr)f£p Sigma chemical company, MO,
USA
(4) ethylenediaminetetraacetic-acid (EDTA)fEp Sigma chemical
company, MO, USA
(5) hydroxymethyl~Aminomethane (Tris)F& p Merck chemical
company, PA, USA
4. H iRk Taii®E
(1) bovine serum albumin (BSA)fE p Sigma chemical company ,
MO, USA
(2) hydrogen peroxide (H,O,) P p Sigma chemical company,
MO, USA
(3) sodium chloride (NaCl)pEp Merck chemical company, PA,
USA

(4) sodium citrate P& p Sigma chemical company, MO, USA
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1

2.

(5) sodium dodecyl sulfate (SDS) pEp USB chemical company,

OH, USA

(6) sodium hydroxide (NaOH)B:p Sigma chemical company,

MO, USA

(7) sodium phosphate dibasic (Na,HPO4)F:p Merck chemical

company, PA, USA

(8) sodium phosphate monobasic (NaH,PO,)#-p Merck chemical
company, PA, USA

REKA

. Centrifuge : Beckiman GS-6R

ELISA reader : ¥ERSA maxB0O2153 »*Bio-Rad

. Horizontal gel electrophorésié: apparatus : Cosmo Mupid-2

Microfuge : Eppndorf 5415C 96

Power supply : Model 200/2.0 » Bio-Rad
Shaker : TKS RS01

Spectrophotometer : Beckman DU640

Thermal cycler : GeneAmo PCR system 2400 > Perkin Elme

Vertical gel electrophoresis apparatus : OWL P-1

10.Vortex : Genie SI-2

1

1.Water bath : TKS WB201
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o SUEREBR
1. 0.1% gelatin-8 % SDS-PAGE % #

e Rl e AP &R A 4 » 3ml fdd H,O~3 ml 77 1.5M
Tris-HCI, pHS8.8 % 7% % ~ 4.2 ml =730 % acrylamide- 1.2 % N, N
methylene-bis-acrylamide ~ 0.6 ml 7 10 mg/ml ammonium persulfate ~
120 pl 5910 % SDS (7A@l 10 % SDS 2 4 v ¥ » rlgrdex »

SDS 0.6 ml 72 % gelatin » %} it3 3R E£353 2. (8 » £ 4 »
g &

10ul s TEMED R £ 323 > B~ FFLZE R WFenT A g @ 3] 4/5
meniz ¥ o f4e 0 dd HiOv % T K WARBLE 2 (51 2R B B o

P RB el S ow o SRR T 6 #27 ml 9dd H,O ~ 1.3 ml
1 0.5M Tris-HCI ~ pH6.8/% =% I«fé“ 0.7 ml=130 % acrylamide- 1.2 %
N,N methylene- bisacrylamide/+.025*ml ¢ 10 mg/ml ammonium
persulfate 2 50ul 710 % SDS® &353 2_ {45 £ 4v » 10ul e TEMED

£33 WA FFRABREF DT A FFH Y > LB F Hcomb o

_‘_&

-

JF
R RARG A comb o BANR AN Y 0 BFET AT
2. Zymography washing buffer (2.5% Triton X-100) %l #

A zymography washing buffer #% # > 2% 2L 4 » 3900 ml
ddH,O > £ %8 4c » 100 ml = Triton X-100 > ;R £353 » % 3 4°Crk
g
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3. Zymography reaction buffer (40mM Tris-HCI » pH8.0 ~ 10mM
CaCl ~0.01%NaN;)% #
% zymography washing buffer 8l # » 2 Ll F k& 53
% (2 M Tris-HCI, pH8.0 ~ 1 M CaCl, 3 1 % NaN3) » % > 4C k44 &
* oo A % pF o B Iml 592 M Tris-HCL, pHS8.0 » 0.5ml 71 M CacCl,
%2 0.5ml 1% NaN; 4 R3] 50ml R &323 & #* o
4. Saining solution (0.25 % coomassie brilliant blue R-250) %] #
A4 Feefe®] > 5 oo & A4~ 1.25 5oeh coomassie brilliant blue
R-250 %2 0.5 5.7 amino blagk~227 mi+#5'dd H,O 2 227 ml 17 fig >

R L0 (AR £ A g BN AKE) S & 2R RS R 4 r 46ml i

5. Destaining solution (20 % methaﬁol > 10 % aceticacid) | #

A4 ehpe S G 0 % A4~ 200 ml h? EEE 100 ml s
At £ 4k 3 1000ml - iR £355 5 B3R G o
6. TBSbuffer (pH 7.4) # # (2000 ml)

TBS buffer ehfie 8 * 6 > & F 4 » 2.66 5. Tris-base % 18 5
NaCl >t & F® > £ 4> 2000ml s7ddH,O» @ Hips K32 RicH

g?dlﬂl 6NHC] P}% ﬁi‘ pH IE"_L 7.4 E:'p? o
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7. Washing buffer % # (pH 7.4)

Tween 20 £ Triton X-100 = &> Fr & 55 &) 0 & 5 Bk a2 7 >

pLo A B-ig £ 12000 ml <0 TBS buffer &8 F ¢ > f1* pipetman ¥

Mo B~ Iml e Tween20 » £ ettt B FrP iR EEG TV o
8. Blocking buffer gz % (50 ml)

de r 2.5g g A s (% ) 0 & e ~ 50 ml ¢ TBS buffer i3 2
TF o
9. 1.5% DNA gel % # (50ml)

#-0.75 5.1 agarose, fh 200 mIMEIAL A FY 0 T 4e ~ 1 ml 950
% TAE buffer > # 1 Ev » 49 mldd H,OTf s dsds & - & - £
B AR S RRAAE A HE S PR kR Y A

BARRE Y A 5 3~4 T s B8 ﬁ-'%-ﬁ;\ {24+ e agarose iF) ~ W E B

\y;:

BRAZLABTT (FFFiEAL TR EE

FEREITA ZAIML 5 - LB E AL ¥ FAE v RN
TRALFRA e BRS K Ao BRAM Y AT R AR L

§ {4 (40 MMP-2, TIMP-1, t-PA %2 PAI-l $ A7) £ fI* # $x2%
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bo r AT FAEDE A o BB F AT DL BB AR 5
SRR B AMER K ARNCE U ORART S chle 8o F B
DNA g% PAI-l A % 5 A o
2. TR ML R B RJID

I OFHEARNCE COMRRE T R AL R A mir e £ P Y 3~6 &
R & RS 4 r PBS o EEEHH R TR s L Ar Ui o 4r
» 0.25% trypsin and 0.05% EDTA 5 #2458 > @ ‘wm® p 22 x F 54

T ko r g 10 % f5% & F 0 DMEM 8 &% 0 R 15T im0 3t

7/

fioo A RE B Er e BaPA 5Sx 100 chpEiE > 2 % 48hrs

EHEHREER L 4 r 3510% P62 8 FDMEM 3 %% % 4 » 7
ek & ¢ arecoline 32 % oKX {6 p g T pF F T8 media ~ cell extracts

15960
Z RNA - RisEF 3 ii’»féﬁ@ wl(-200CH * o
3. %v Jk & pl % (Bradford MM. 1976)
F-v FenE § A4 * Bradford protein assay > # RIZ G F-v HF

¥2 coomassie billiant blue G-250 2} = Ed 4F &5 % ¢ &F & 7 k-
0ORRERARG B2 E A M- ke kR BSA e 2T A2
— %8 e bradford protein dye > A & 595nm ¥ Rk 2z Bk E A
LEY R LRSS FREFRSEZ OD. B £ P L REFH

kv 2 ER o
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4. MMPs &4+ 4 45 (gelatin zymography) (Oliver et al., 1997)
4-1 jp 1@

fI *  zymography 7> & » X ¥ 2% < gelatin 3
SDS-PAGE =" 5 o » ] % gelatinase ¥ gelatin /% it iT % » &

TR KRR SRS > TE g DGRBS N gelatin 4RSI

~m|s

band - £ & H &~ F £ ¥ BRAE I dmband T 5 MMP-2 %
MMP-9 -
4-2 F =% 3

#-0.1% gelatin-8 % SDS-PAGE =7, 'A% 3 ¥ 3t 7 5 T A ¥ B
T A P B T8 thim e 5 &k 4r » Sub loading buffer 353 R
fois o xR e > AR 100V B 140V ERT R (75 A A a o &

1260

KR A A HEis > 2 washing buffer)| @l ™ F B30 2482 (s 0 |
‘v » reaction buffer % 37°C R #H° F R 12 B F RS
ARG REFTHRS 30 A4 0T RIE B E o
4-3 3+ 5

1 * alpha imager 2000 #ci i B o &t A 45 34 5 ¢
gelatin 4% 75 {7 band “7% & > ,%%ftb TR L K%Y MMPs

L:’f"‘;’é. l!‘i o
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5. Tissue plasminogen activator (t-PA) Z_% (de Witte et al., 1999)
5-1 w32

g * P ¥ biopool tintElize 7 t-PA kit i& {7 4 47 > goat anti-tPA IgG
¢ coating % 96 well } o #32H 4~ well P F RS E 7 e
conjugate solution - 2_{é* OPD/H,O, & 2. & ¢ » & {s4c » H,SO,
Kb FE R o
5-2 & 2

50 ul PET buffer 4r » 7 goat anti-t-PA I1gG 7 well ¢ & » F #-
20 ul =35 % % %2 standard (4~ well*® 5 28 T @ % shaker F & 1
/] BE 5 4o x50 pl biotiacconjugate > F R TEER 15 A 42 (8 0 &
PET buffer i5i% 4 =t » Zy> OPD/H,O, 100l > 8T 15 #4554 48

1960

2_t8 4~ HpSO4 100 ul 2 H A s A ELISA reader Y& & ODyornm
2k BT 0 R t-PA RR -
5-3 R0 sz gliF

% kRS 0-~10~20> 30 ng/ml 2 t-PA standard » & } it > j#
Rl V- R S
5-4 &

Wi AR tPA JER2Z3E d Y RPN FEE (y=axth)

RorzrE s R AT NS ng/mle
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6. PAI-1 etz £ 4 45 (PAI-1ELISA) (de Witte et al., 1999)
6.1 § % 3

g% ¥ R&D systems 7 human PAI-1Kit & {7 & 47 » L 4c »
100ul =7 assay diluent’s buffer - £ #- 20ul 535 % 7% %2 standard ¢
~ 96 well ¥ » 3% BT & * shaker » & 2 /] F¥ » i# * washing
buffer ji% 4 =x » #8184 » 200 ul conjugate > R T F &2 | FFL
¢ » £ @& * washing buffer 7% 4 =t » & {4t » OPD/H,0,100 pul >
FRTFIE30 482 15 0 4v ~ HySO4 100 pl %2k & & » 12 ELISA
reader >tk & ODysonm B fe ™ o B ZIPAI-1 kB o
6.2 %W 2 T

% 5% 0~10%20~ 50~ 100 ~ 200.ng/ml 2. PAI-1 standard »

ik kR T8 - R

ARy PALL kR E o d BV RUPNFEE (v =
axtb)t » 38 s kR &7 * 4 5 ng/ml o
7. PAl-1 erip| =_

f1 * western blotting #| Z_ PAI-1 g o _FT L8 HF 12.5%
SDS-PAGE £ 4% % » %30 @ik ft @ » &4 » Tk Frp o B l6pl

sample (3¢ 3% & 20ug) - *cr » 4ul loading buffer - #- sample
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denature (99°C » 10 min) 2 {$ £ loading ¥ & /A& % ¢ » 11 140 K
EEFRTASY S 3 P2t BITTREF D EH > BN

B »~ k4 2. transfer buffer » #-3f L& /% NC paper ¥ 2% 4+ &

—\\

L

# ~ transfer holder - 3% 4°CT » 2 100 RiFie =8 d 1 ] pF2

—\\

L

» B~ 4t NC paper “r » blocking buffer > & F T #d - B | pF o
S5 40~ — B4l (PAI-1) * TBS buffer » & 4°C T F i
overnight » 2 {& 14 washing buffer (TBS+0.05% Tween 20)7 % = =t
- =0 10 A4 FHFL 4~ - Bk TBSbuffer » >3 8 (8% -
-] PF > 215 14 washing buffer 77 =2 » & — & 10 & 48 - & {2 4
» 25ml substrate buffers i& 7 & ¢ &~ Ji » F-<NC paper ' 3 P &
band MR > TR ZEFE B 0 TPREL ©

B8.imfe L % ==

Belof AREE CORARW T R By 10% 485 T Tk

—i

o R MMEIBRAELFHEE M FRK RS T F R
Mo4pm R TSR FROTEY L RF o g ? 1 37T
overnight #-% "5 f& > RIS L M- 7 FE{FME o 1% 332 MER
PP Ak o B 0r 1% H0p 4 ) A 1238 F i psf 2 PBS buffer
RJZ o @ B E GRS R F A L T R - b R M

Renig & 0 20 A 4Bis MR gr 0 RIS R FIE T S r - AR IE Y -
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| FEtS > 12 PBSwash = =x k& # "ﬁ% AZEL2Z M O BEFL A - min
%8 (7 7 biotin) ¥% — /] pF{5 » 2 PBS wash = & » £ 4t » ABC
solution (7 3 avidin) » & FE T ¥* 45 245 > £ 2 PBSwash =
=X » #F ¥ 1 substrate buffer 27 %4 » X 91044878 - 427 I F B
£ 12 hematoxylin % ¢ (M%) > £ 1% ddH,0 =3 § ke d
oo B UFPE SR 0 Rt R oL P I N ER Y REF 0 MK
BT RS ST %k o
9.% % cel RNA

B~ cell B »# g v A% Imlsolution D (4M GNTC » 25mM
sodium citrate » 0.5% sateosyl » 0.1M 2-mercaptoehanol) #7 &= » #7 &= =
{6 AR LB~ 0.5ml g~ 1.5ml #E'** # 2%~ 50ul Sodium acetate

1960

(2M > pH 4.0) > 100ul chloroform)|* % phenol (pH 4.0) 0.5ml ;& &
B SRk R - sss s L EAk 2305 56 304 0 £AK
FEE 24D 10 248> Bk H#E S5 #4818 0 e (12000g > 2
A gB) > R BA R ihd B R (RNA 2GR A)FIRATEgG F oo T » B 4Y

## 1 chloroform-phenol & & /%R £323 » L 3.« 12000g>2 4 45 >

S S F o f 4~ ZREAF 0 chloroform-phenol R & % R
EB3 EAMHRMET AR Y g R o Tk o FoKK R
PIATERH S B T be » Z MR R 0 isopropanol v R & 353 {535-20
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Crh#EEE RG> $2 @ % L £ 1302 (12000g > 4°C > 30 A 48)
F[H-+ & isopropanol P~iwik i I 4e » 75% ethanol ik z 8 o &
75% ethanol 4L ¥ ¥ 3% » ¢ » if ¢ DEPC-H,0 i3 %2 RNA > ¥
BB Hex k@ (ODyg) # 5 RNA ER o

10. Reversetranscription polymerase chain reaction (RT-PCR)

10-1. RT reaction :

B~ 4ug 7 RNA - 4c » if £ o7 DEPC-H,0 ({884 5 33ul) » 12
70°C e 5 4 484 *% harpin o £ #¢ > 0.25ul  (40U/pl) RNase
inhibitor » £ 4v » 10pl 5, SRT buffer® 4ul (2.5mM) dNTP - -
lul (50 pmole/ul) OligodT % 1ul (200U/4ul) RTase @ & 42°C F &
1 -] pFz_ts > 1 99°C 184 5 & 48 {8 11337 46 o

60

10-2 PCR:

% ¥ B~ 5ul ¢cDNA “4¢ » 26pl DEPC-H,O > #c » primer-5'{fr
primer-3' % Sul > 4cv > (2.5mM) dNTP 32ul1% 10 % PCR buffer
S5ul £ s £ 4 » DNA polymerase 0.5ul (2U/ul) > B *%if & #5348 94
C 14482 {5 annealing & 1 #48°72°C 2 ~ 48> % 30 B fa%k >
SR T2CF R 20 A48 0 3 4C %5 o @ & 1B 2 Fleh primers

B 74T o
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Enzyme Primer sequence (5" - 3') Position Temp.

pPAl-1  5'-GGATCCAGCCACTGGAAAGGCAACATG-3"  1470-1490 55
5’-GGATTCGTGCCGGACCACAAAGAGGAA-3> 1236-1216

GADPH 5’-CGGAGTCAACGGATTTGGTCGTAT-3 94-126 65

5’-AGCCTTCTCCATGGTTGGTGAAGAC-3’ 399-375

113?3\‘_'1’%‘« DNA

Bov VARG AR nte BTy P W M P EE 0 b Iml
solution D (4M GNTC > 25mM sodium citrate » 0.5% sarcosyl > 0.1M
2-mercaptoechanol) #7 & » FAE ISP 2% & P~ 0.5ml ¥ > 1.5ml
oo g o 4v » sodium acetate  (2M>pH4.0)50pl » chloroform 100l
% phenol(pH8.0) 0.5ml 57 £ 353 4 fk A38 8 > & £4= kR &35
3oEAAFEZ mix R I }\ WY 5 24818 e (12000g -
2 &4a) Bogro g it K (DNA 2 R E)FIRTRER G 5 > T4 2 XA
# ¢ chloroform-phenol & & %R &353 » £ &< (12000g > 2 4~
) > B K DIATdEe g 0 L 4o » 2 84 o0 chloroform-phenol

BRREIDIEPLHRIRAKY G I Fd FUmE

% $8 4% < isopropanol > JR & 323 {52 T

7
S
i
=)
She
N
)
%\
¢
o
14
O~
[
)/

D0CAHEFE EFIE YL £ 3c (12000g047C 030 A 48)

BB DNA ¢ 35— 9 ¢ Uik # isopropanol #4415 > 14 75% ethanol

46



wash 2_ 13 » #- 75% ethanol H# T ¥ 37 > 4v » 3§ & ¢79 DEPC-H,0 /%
f2 DNA > B|£H 260nm %% E x5 DNA kR o

12. PAI-1 4G/5G polymor phism ] Z_
12-1. Allele specific polymerase chain reaction (ASPCR) (Wong et al.
2000)

ASPCR ] % > 3840 1B~ S5ul DNA #4¢ » ;¢ & 7 DEPC-H,0 1
26ul> 4c » primer-5' v primer-3' % Sul>4c > 32ul  dNTP (2.5mM)
% 5ul 10 & PCR buffer # s £ 4 » DNA polymerase 1ul (2U/ul)> %
R R BERP 04C 1 AsEnic o “annedling R R 1 440 72C 2
sk 30 B P A fafe ) 720K B 20 £%E0 T3t 4C iRz em PAI

4G/5G polymorphism “72 . primers & 714 o

/time
i 1
Primer sequence (min) Cycles
Insertion 5G allele: 5'-GTCTGGACACGTGGGGG-3' 94 N
Deletion 4G allele: 5'-GTCTGGACACGTGGGGA-3 58 /1 40

Control primer: 5'-AAGCTTTTACCATGG TAACCCCTGGT-3' 72 N
Downstream primer: 5'-TGCAGCCAGCCACGTGATTGTCTAG-3'

12-2. ASRA: allele-specific restriction enzyme site analysis: (Nauck et al.
2000)

B iE g4 PCR Bd2 taord di k2 284 Bsll i
— 1 "4 pF (restriction enzyme) ¥ € 1T * L H BV oG U4 fE 2y 8L
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(-GGGGG-) » 4t [ 7 11 fds b {8 3| 3% i 97 & g%k 0 PAI 4G/5G

DNA polymorphism ° @ ASRA ¢ primers 4 o

/time Restriction

rimer sequence . cles
a (min) y enzyme used

PAI-1 amplification (99 bp) 94 /1 BslI
Sense: 5’-CCAACAGAGGACTCTTGGTCT -3’ 60 /1 40 55
Antisense: 5’-CACAGAGAGAGTCTGGCCACGT-3’ o) 4hr

13. DNA & #*
fphfe® 1.2% agarosegel> B~ Sul e PCR #& 44 » 1ul
loading dye “v i» 8 & %] W T R 100Ve gl (7 7 4450 482 18 > U
lpg/ml  ethidium bromide % ¢ > £ 14 ddH;0 3% » * UV ET
Adrir & e ¥ A FE bR o

1453 >

% e R By T390 4 B4R £ (mean + standard error ) %
77 0 Feit )2 SPSS #ic A8 (7 A 470 & R e 2 F A P-Value i <0.05

PE Bt L g E LR o
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TN

— S AR K FANE CORARET R R AR e eh |
B AN PR E AT FRAERAS e 2 v AR T R
SR e kg S0 0 LFEAF R FRT P05 F

WA wme E ko £

*‘;T

SiEB LT RS IRY A L S AL @

CORARNCT SR R e IR R Y 2 S F e

NS

S TORARET B el o AATABEAT L AT UE AR

Dt

A0 ¥ AR CORREE T R e s H e A A B IR

G

Echidistk o 2 bt Zamitcx chf £ \(Eig-1) o
~TIMP-1 2 TIMP:=2 &t ¥ 3% 2 Ui TR gt far
fm ¥ ik IR
15960

PR g it o Aenideirie F e SN R ke 8
WAEE AfRL LM 0 & MMPs 2 H#r4| & TIMPs ¢hd Bz T jr
BEABR Y THFR A ERFF AL R DL T ML AP F AR
B F AR vORAL T R A RRR me mie 0 TIMP-1 %
TIMP-2 ¢hg-n 5 4R EEF £ 8 -4 Fig2 2 Fig:3 #i7 » &pq)
* western blotting k BLZ —"ﬁ AR o BRFR AT TR
LA me? A F RS h TIMP-1 » @ TIMP-2 thdv % 7]

BEANLR B RKT o AT A g F ¢ 0 TIMP-1 &



ARG G H e v VAT R s o
2 AR RAS w3 BER arecoline B2 T TIMP-1
thiv 47
BSHME R URANY T RA R FF AN Adk o

SEE AT WA FAN AW AR EREED AT
oA RSB ER AT AR R & R F) o F
A4 R & 2 (> E arecoline) RIF 4 H 51 F v vriEaT
Bt og nRp IR ER R S f R 2 v T R

R T A R FE ol Srndi ) R R I ARM A Tl g 5 e et &
A4 * 2 k& 0 darecoline (1, 10, 20, 40.pg/ml) » AJZ 1 ¥ 4
WO R mre 24 0] pF Ol B e X P~Feeafll* western blotting =0

1260

35358 m TIMP-1 {4 larecoline B2 ™ engev £ IS o 4o
Fig-4A #7171 » 2% 3 A4 arecoline JL ™ » ‘w® N ¢ TIMP-1 &g
FRBARDLR A E TIMP-1 & 10 pg/ml > arecoline 2™ 7
R+ E kv &) (Fig-4B) -

T o~ ¥ RAER AR w2 FEAR arecoline BT MMP-2

2 MMP-9 é3-v %38

d Fig-4 # g0 vAERER T it e w2 & arecoline

FJLT o mie oo TIMP-1 g § g B h4 R o @ MMP-2 -
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MMP-9 2 H Fr4]# TIMP-1 v TIMP-2 ch# JE T 72 F A% R

\§

B A A ERIFFARE R NES o AP HER e
&% kR & arecoline (10, 20, 40, 80, 160 ug/ml) /&d2 ™ > jc g H
e ¥ & 0 1% gelatin zymography 4 477 7 5 L% MMP-2
2 MMP-9 % arecoline mJZ™ chd-v % RfF3jod Fig-5SA ¥ v
5 0 p e g K R o T2kDa s S P BT A 2 o
ij‘*u{“r;ﬁ 9 MMP-2 o @ & 92 kDa s = 5 MMP-9 - d i@+
WAF IR e O & 4k eh gelatinase = MMP-2 0w MMP-9 ®
T A 4 o § o K Fig-SB BB T B 0 a7 FIER
¢ arecoline AJE T SEMMP-2 ki § 3| P B ehfrd] o @ 2 ¢
"L ¥ arecoline k& Ui #c @ '}I{.IIF‘.? o d 1l b mz«tat‘i;up I
I & d arecoline #75 BFERTBERENT Gt ¢ i s d Frd
MMP-2 % R 2 B 4 TIMP-1 93 R % &F 9713 =8 el e @ B
arecoline FIEJL T » R HA wmie 13 MMP-2 3 TIMP-1 &£k %
PRI T g d SN R R SRR AR P F RER
ik d oo X FVRESEE RESHIOTER T R
- BEEDFF o

T ~PAI-L A1 ¥ FAPEE AR T R BRI R

v K fEEEZ B eI A mre b R0 2 AR B
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o @ e b LB R R SRR R F R R e I FET o 7
g g FAo A T &6 30 K fRpF ot heh MMP-2 r2eh > st o
BEIFEY - fA5 Rk 39 -Kf2pF (serine proteinase) % H e
COVERENET R R AT A § o @ 2 3 S é)l?%a‘% dvo FEAT 5%
vefih boi K fRAEFRAIA Y o PALL A3 SMANARY £F 8 Ao
Zod e Flpt AP LR A Z (immunohistochemistry) L%
PAI-1 feit ¥ AR A © AT RAN B AR A B
2 PAI-1 eh& 2w > AP A4l * HE (hematoxylin and eosin) % ¢
PR ¥ EARE v oG R e B G *ﬁv endg it o 4 Fig-6 7
oo NP AT F EREE A 3 R R R wmre (Fig-6A)
oAU AR TR AN g PP DA PRI R e 2 R v
15960

i B mr 2 p (Fig-6B) o Tt & PAL-1 chd = & > A g IR
AL F AR o PALL chd R PR (Fig-7A) 5 @ v iz
T FE ERY P AEFPESLR A Y AR 0T A
e s R P e 2 - o L endmPe ¢ (Fig-7B) o
= ~PAI-1 7 protein 2 mRNA #4-k = &t ¥ 252 v 923
TRALRAER wirhi R

AP LA ERLI ZFER AT ORI T R

PAI-1 3 # @B (h& M2 {5 NP FEEDT F AN E U AT R
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Mot & gk e e B fwre v PAL-l A IR L @ 0 4o Fig-8A
“r > 2P| % RT-PCR 4 45> 2 > % PAI-l mRNA 4%
G E2 FHLB o APTd RUERT P EER AT A
it %F‘« vt g angh et g 3 mRNA #4EK 5 B

9 PAI-1 % 3R (Fig-8B) - @ f3-v & & = > §|* western blotting 4
1B AT AR T REL AR R SRR me P g Al
PAI-1 (Fig-9A, B) o Flyt » MNP A ¢ AR T B it 2788 & g
A Gmre b 1 AR & chEh A e ¢ PALLL chA T
mRNA £ protein & =% ‘”'3" LB B 4 Th oAb B PR F fv VEARIET
dwi m&'ﬁ ¢ 5 PAL-1 202 & F R RV ap § HAe U ARG L 48
& oo

¥ AR RS e a2 RE R arecoline AU T PAI-1 thi

ANE A B ER U AT R el & R Fle F]pL AP
Al FPReni & & (> arecoline RIFFH 518 v ypAENT B g en
Rop e AP * 2 kR 0 arecoline (10, 20, 40, 80, 160
ug/ml) » mJ2 i F WA AR e 24 e B H e 3 Bd 3
mRNA > 4] * western blotting 2 RT-PCR 34 45 > ;% > BL% PAI-1 &

arecoline i J2 T 1 protein 2 mRNA & =< ch4 I35 o 4o Fig-10A #7
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7 0 A3 IR e arecoline A2 T 0 fmre i PAL-1 mRNA #45% = en
FEF BB Bend I o @ P A 80 pg/ml ¢ arecoline A2 T F X £ e
% H.(Fig-10B) ¥ ¢t » & PAI-1 ¢ protein % 3> & > f|* western
blotting &4 473 ;% » AP F IR A7 kB o0 arecoline BJLT 0 lwe
poPAL-l hd-v ARy BP A oom ® A 40 ug/ml
arecoline kJ2 ™ 3 B % £ % M(Fig-11A, B) -
A 2 Bt GAEE vORAREC T B R R e an
% IR
Fov KRR H Frhlmi b R R R S R T R

éJﬁgéq Wit e E AR o SF L 5 SN ]aauz]; 1 2 PAL-] fr SEALT S

-2

v end mAFA, 20 b > Adpr f@ﬁfj ItI-PA g AT, o LB- AT
PAI-1/t-PA hratio » RLE i3 =0 FERLAET 4K iv §_F &7 PAI-1/t-PA
AT B o F 0 APl 12 B K FACR S m s 26 B v
EARE T R R e > AMAR L2 B R AL I

ELISA i 45 = 5% B it § HARWE v vndbil T SR 1 9718 4 ehigh
a* mre g% t-PA 2 PAI-l (& 3L 5 @ od Table-1 ¥ 123 31>
A% 24hr 215 > 12 B ¥ FRIER AR e oh t-PA A E A0

21.9-41.74 ng/10° cell» # PAI-1 eh4 i & 4 *+ 29.38-39.31 ng/10° cell »

@m H PAI-1/t-PA #hratio B'] 4 > 0.81-1.58 2_ ¥ o ¥ #b » 426 %2 v ¥4k

54



TR AL Rt e AR AR > AP F IR -PA A E

¥ 27.45-118.16 ng/10° cell » H PAI-1 A i & A3t 45.17-94.53
ng/10° cell » @ # PAI-1/t-PA thratio B 4 *+ 0.55-2.2 2. % (Table-2) »
FIpt o AP U FE B U MEREN T R AT R R AR et Ae
¥R RAE® we s @h it t-PA 2 PAIlm/wzl\»’E;’E\;'fqzﬁ_

PAI-1/t-PA hratio $8 5 P? & 3 *c (Table-3) iz~ # % ¥ PAI-1 2 t-PA

A 2 B2 B en? THEa R o A 2 U MR T Rt ch R T

4~ ¥ FALER AR e 7 kA arecaline &2 T t-PA 2 PAI-1

EFAPF Y B IRarL & & arecoline R FLE I ¥ GAE A

# ¥ % arecoline Ad2 T t-PAI B JPAVT ek JFA5 « AP 4]t 2

Jk B eharecoline (10, 20, 40, 80 pg/ml) » AJE I F F ALV B2 mie
24 ‘1{‘?‘ H i’ SR ?'J'ﬂ ELISA &4 473 34 s ﬁf’:’%_ﬁ ¥ fﬁg{&,ng‘:

TR & gk R e iR arecoline H 32 &% ¢ t-PA 2 PAI-1 & R
it o 4o Fig-12 #7757 » A P2 IR A% k& ¢ arecoline AJZT » fw
o35 &% ? t-PA 2 PAL-l 03— £ Jehyr P B ent 2 oo

L ORBRIVGEAEEEY w2 FER arecoline 2T H

PAI-1/t-PA ratio en% 31
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AP T ORI T R AT R R aR et Ae i AR
WO mre > e PAL-1/t-PA ehratio 3 PP &g e 4c (Table-3) o F]pt
Ay BRI Y WARNCE A e A arecoline BJZ T PAIL-1/t-PA &
ratio & L5 - A4 * 2k R fharecoline (10, 20, 40, 80 pg/ml) >

¥ AR RS e 24 ) BF o B H i Rk > 1% ELISA 9
A RO F AT & g B2 e eJT arecoline H 3 &
7 ® PAI-1 2 t-PA ez £ » ¥ 3235 PAI-1/t-PA #hratio » 4 Fig-13 #1
TN PE I AT kA charecoline AL T 0 imie 32 % % ¢ PAI-1/t-PA
¢ ratio (e § B BE cd 20 @ ¥ EREE arecoline k& i e @ H
Lo R KRR SRR TR AR 3l DNA @ PAIL
polymor phism &4 3
2T ST PALL AR S fof it § % bl 5 0 @ PAL-I

il F 4 REP frF SR A A ET Mo A B IE TR

o+

PAI-1 ¢h4k #] 5 4] 1£(DNA polymorphism)frs¥ % 7 5 5 25% %7 hfp
Bl d & 1999 &4 &5 4§ PALl oA F13) 5 4G/4G chpFiz -
¢ W PAL shffigric 4 1 2 5 i a (g PALl ehges 21 2 o 5
P A PRF BFH AT T R At R ek o 3 PALL 0

B ¥ + - § 7 o2 DNA polymorphism F B o @ 2_ % d%% 3 % P & e
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¥ I > PAI-1 & polymorphism = % 13 # PAI-1 promoter region »
H ¢ x 17 promoter % & % 675 base pairs 5174G/5G insertion/deletion #
P EEL T AT T 32 B W AR E 52 B v AT
gaitaes . 558 DNA - B % PAI-l 4G/5G 1 DNA
polymorphism °
<+ = ~4]* ASPCR (allele specific polymerase chain reaction)g %
PAI-1 polymorphism 4 35

e ip) _PAI-1 4G/5G polymorphism = & > 2P| * 7 2 7 e e
F 500 F AAPE* 7 ASRPCR 97 5N Akst 3 % primer 0 B 44§
4G & 5G T3k & o 4o Fig-14 #77 » 247bp Az % % Positive control »
@ A 139bp i & Plid-=s PA I1 rvlﬂ)%’ 7| AAG 2 5Go Sk P R e
A T4l & 4G/5G > R * 4G & [5G\ primer v € 7 139bp ks S 3
MWE o B AFA S 4G/A4G o IR F 4G i primer & 139bp £
B gAEL o Ap¥ e F ML T L 5G/5G RIR G 5G
primer # 13%bp s > F EL o 1 * i 2 ® 7 i primer 5 7% ]
& 1% 5 positive control &7 primer § ¥ 14 it Fx e P ¥ K8 L F1 A o
+ = ~41* ASRA (allele-specific restriction enzyme site analysis) 7§
2 PAl-1 polymorphism 4 35

¥- 25 > %473V f1* PCR £ 4} restriction enzyme 7
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2y o A PCR F g2 feord diken B £ % L4
Bsl-1 ¢ 8% &8 5 b 6 4| 8.-GGGGG- > F]ut 1 * ipit =
P xra)j}uv YfEE b enE )2 & L% h PAI-1 4G/5G DNA
polymorphism ° & Table-4 ¥ 123 3 > AN P yc k6032 2 F G A0

A 52 v AR TR aheEY o A1 ¥ AR o0

—

4G/4G : 4G/5G : 5G/5G vt B 5 21.9% :46.9% :31.2% 5 @ v YAk
TR ane Y g 4G/4G ¢ 4G/5G 0 5G/5G avt Bl G 42.3% ¢

442% 135 % » @ N PiE— Hr 4 TS gt NE AT F A

DM

IRl sk 2 v oA R e g E o B PALL #h 4G/5G

—
%

polymorphism #_3 %328 + g, & (P<0.05)=
L2 - MMPs~ t-PA 2 PAI-1 & v wR3Rem e i frdajgend 4
15960

e U s R I FIRUBSILE G FI* BB kP

MMPs ~ t-PA 2 PAI-1 A F R o V3Rl ™ it ¥ srdygend & o 4

At5
P2

Fig-16 ® > % & ¥ §AL e g 8 w8 iJ2 arecoline 2. 8 >

i

3 . TIMP-1 ~ t-PA %2 PAI-1 ¢ % ¥ arecoline )k & 13 4v > @ 3
Pagent B> F @ & MMP-2 th& 3> & > B| § "€ F arecoline k&
G4 m  BEF T E o ¥ b Aps f]% ELISA A 455 TR
PAI-1/t-PA ¢t &4 €5 ¥ arecoline k& el 4vm » P AgcHt B o

k3 LL » 3N 1]33;}"5_5 s +F’§?,,.a’}7g+‘1§m %f{\"ﬂ ‘l:,fig“f—f% | E‘Em-@ﬁid s
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MMPs/TIMPs & s 4 23 > 8¢ BCM e ff m i A gt o &
t-PA 2 PAI-1 i s 56¢ o Fdept o pbob > Ay 2451 PAL-] ¥
DNA polymorphism v %2R TF it p? g £ o B 5 PR
fe o AT S Rk K ¢ PALLL 69 4G/4G ek F1A] R
Bt D FAE R P ARG o Tl AR d T T R
T E Y PAL-1 0 4G/AG ek 1 et G BEH e 0 T A
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£~
Matrix metalloproteinases (MMPs) #_ - # % Rehd-v K 2% %

Aen ¥ 2RETT SR A RTET RO RTES > A

Lo

FoskdE s n A A T R ORIk AR R R e
BAi g F L& & ¢ (Stetler-Sevenson et al.,1993) - MMPs ¥ 14
zymogen ~ VA4 b Ik > zymogen F 7%%' d F-v f= &% organomecurials
KiE i > E A MMPs ¢ vt A E 3] MMPs - # 10 kDa » MMPs
i YT e R0 ] Al (tisSues Binhibitor of metalloproteinases ;
TIMPs)#7#rif] o fe b ¥ W & @ udedy o &7 3 £ T ffmeh gt
*A ¥ MMPs &2 TIMPs BAp 3 33 &5 4 w s eh g » 2 1 BT e
C R TR Jﬁa% o SN MG ISR E 0 A AL K AL
SR TORARNET SR AR mee o S LB 0% A B - f Pk
AT ¥ EANE o AR T R R el e 5 T

k¥ A B> @ it » arecoline thfjfrfs s X3 PEALR &
% o2 B gt 7 B % 4p B (Vanetal,, 1995)c d pb ¥ ok B2 fw e

e 7E (E % I 2hid A U MERRAE T R hA B R Flo @ ig 2 v VAR

THRARLg R R F]F B e ?Pikgrp\ WR 39 1B E € e f % A
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A - HERAMD FRANE v AN TRE L REE o
2 ¢ TIMPs e B+ 430 o %‘%’ d western blotting % I & v VAR T
FAatgas wie? 5 ®y 5 TIMP-1 & 2(Fig-2) - @ & TIMP-2 -
B AP AR v ORI TR R AR ez T AP A
£ B (Fig-3) o & ¥ 1 * arecoline 2 aJ2 it ¥ G AL AH ‘mPe > A
Z¥ I arecoline ¥ #% % TIMP-1 % {£(Fig-4) > ¥ *} 12 gelatin zymography
3 I arecoline § ¥Fr| X ¥ AL A dw e 4 s MMP-2 (Fig-5) L
Pty 2% Kot 0 OSF Iﬁa’bﬁﬁ—“ it £_%] MMPs 22 TIMPs z_
Bk 7 T HTTIR 0 B0 A ANE S B % e ¥ ¢h  arecoline %%'EJ 7_
w0 ¥ AR A ke TIMP-1 8 122 35} MMP-2 chig 0 257

VUfER RS PR A i A AR B g R o

15960
BTy 35§ —‘F”f 1 * arecoline, ‘arecaidine % safroleiz— £ f§ R
Bv s o gJie ¥ AR ER e > FIGE L AL ¢ R
TIMP-1¢02 38 > @ 2 » ¢ i€ TIMP-1s9mRNA# &k =t £ K 4 © i&
R [P 7 TIMP-160FE 248 & #0973l 4 chr i geie™ s
i (Shieh et al., 2003)- @ TIMPs £ MMPs T §7id (% ¥ & % :‘:E'.f%h.l}. W
ek [ R N F ,E'_]%‘« ¢ TIMP-1:0k & 3 4c € & @ $r 4| MMP-2:07%

B0 dfE s BI2F S kg R

-E;L

ps B blhe TR T TR T
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T~ S HEAR B B R~ MR 2 - g UM ehR & L ¥ (Johnson et al,
2002; Lindsay et al., 2002) - &+ @it m g > 515 TIMP-1 %% %
TR SR KA R R R I SRR
TIMP-1 &3 4c (Murawak et al., 1993) e @ f3F % AP HIRT
TIMP-1 mRNA 3 4r <3535 (Ramos et al., 2001) - ¥ ¢ > TIMP-1¥ d
PR Al o ST R A ERRGR o BT R P R R TR
TIMP-1:37% f(Clark et al., 1991) @ TIMP-16k & » € < 3| - & ‘m??
B Ay Bl4cTGE- 5 ¢ g Gia® wmre W78 » T8 R A o
5 (FiTIMP-14 ;% 3 4 (Delanagn et al., 20015 ¥ # » TIMP-1+ £73% 3
T /}a’a T RE B 0 bide v Y2 T #% (gingival crevicular fluid, GCF)
¥ o TIMP-1¢k & 22 7 Bt 4 ':Z:I%Jj T’T’ﬁm Bé 44 (Alpagot et al., 2001) - @
EH U EESEIN Gk P L e e T IFIR B ER
TIMP-1+:13 % (Birkedal-Hansen et al., 2000) o F]* > A8 7 3 R &
EARET S et R he Y 3 g kAR TIMP-13-9 > I 7
tarecolineiz— FAH M= & f| g { @ FTIMP-1+ £ # 4@ ¥ 0
FMMP-27E e > 7 LTIMP-1 fed #f #9751 42 ene MERE 4 8
PR BRELAER LS
MR- A R % SL AMMPs 2 TIMPsH33 3724 35 0F ¥ (&€ &

£ > Febs BB —‘v;;k it AR 2L B OB R o 2 MMPseih
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¥ > % > MMPs ¢ < plasmin 9 7% it (Knauper et al, 1998) - %
plasminogen ¢ plasminogen activators;s i* = plasmin 2. {¢ » plasmin
¢ %2 latent form MMPs /& it ¢ pathway » @ i = MMP /& it o
Bl SN P T § s R B IR 0 AP ELISAahA 473 I © 23R
B TE X OREF e R A ¥ AT F L B t-PA 2
PAI-1 # 3 > @ ® % PAI-1/t-PA ¢ ratio » F P B 3 4o
(Table-3) o % %% 2 I Aarecoline s /aJd2™ » ¥ 13 & &+ ¥ AL
B e t-PAZ PAL-1eh4 o ¥ ¢bo & w2 12 % ;% P PAI-1/t-PA+fratio
SFE PP B ent 2 (Figgl3) e o izt A T B T T VEARNC R
g & Eis,}%%}ﬁﬁ? fe F R R Gee 3R LMD T AL EA B Y
F|TIMP-111 2 2 33 MMP-2 t5E 1 > 4&]

Bod-v L AR M hEe0 K REERAE R IR 0 TR A S

i
ki
%

e s ma N g

GBI R Y OuEf 0 B g v iRARRAE o
¥ ob s PAL-ikse 5 fefibrosist ot e 4 » @ PAL-160 § & 4
CARLERE AU E N N R SRR S8 NS Sl S
8¢ d bleomycin# 31 A2 e IR (v € § 24 + & PAL-1 £ £ )
Iﬁd’rﬁ,i"»;PAllm—&E;"E/L,T; i ® IR % (Eitzman et al.,

1996) - @ Hattori % 4 { 1 * ibleomycin k aJ2PAI-14% £ e B k3

P? PAI-1 % fibrosiss & & | (Hattori, 2000) o 3% & 14} ZEdg » 2V { 4o
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#M PAI-l 97 & ¥ 3 o R 0 it g 2L ehip
foo @ igdt PAL-l i gopahip ity Bikan®an &5 %9
L8 o R e F B » T U A FEF PALl duE 58 v SRRk
TR R FEARY o
PEGRIES gV E N SUE 3 2 Sal-SIETE AR SN AE S
P RS e B Fen- BEE S FLE B P BAFORE L RP
4 AR EY e T3 A% ¢ ) (polymorphism > T 4 57 B RE 2. &
T2 2R DNA B R ) W iEH DNA § Al awr g o A
B § $3F 5 C aefe k Tomgmene Fl4vim & jEe @ ﬁxﬁka;j& HFLF M
EAEAE T G Bt B A Hopp b AL 7] 2 A R 3t e A 1998 & > Trivedy
F AR pS3 Fov NRBA T OEAR T B B 2 T R -
1960
B &€& 7|2 (Trivedy et al., 1998)°/@\ #2001 & > Chiu & 4 % 3 TNF-
308 BRI R F R AT R J % (Chiu et al., 2001) -
m Chiu & A & 2002 & { W7 6 BB R 9 M i Flio
collagen 1A1 ~ 1A2 ~ collagenase-1 ~ TGF-beta ~ lysyl oxidase % cystatin
C3rgr o vpdbie™ it 5 %3 M (Chiuetal, 2002)° 4 Liu AL B
J-. major histocompatibility complex class I chain-related gene A (MICA)

allele A6 5 &P € & F e & T AT B g g (Liuetal,

2004) - ¥ ¢k > Shin &% % » % 3 Cytotoxic T lymphocyte-associated
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antigen-4 (CTLA-4) rexon 1 ®%# % 49 =% G allele o v ¥5AE%T
i enA, N iEARy 2% < 4p M |2 (Shinet al., 2004)c @ % MMP-1
2 MMP-2 % 6 >+ 5 ?%%} . MMP-1 2 MMP-2 4k %] A4 e
UORARNCT G it (975 = 5 B (Lin et al., 2004a, 2004b) e ¥ ¢t > Chang
% 4 4 338 heme oxygenase-1 (HO-1)e4 ] 5 A M8 % F v & § 2
#TolAz e SRR g 1 o % (Chang et al., 2004) -

1995 # 4 4% %45 8 PALl éhgv 4 fcl DNA ¢
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% EFF- BT OEd o v € ERPAL-] g sic 4 2 3 >
igm i§_i# PAI-1 &0 protein ﬁ%iﬁ ° M NG 3F AT dp 1 PAL-L
5 A feF SR m T A R MM o &% & colorectal cancer
(Smolarz et al., 2001) ~ Ovarian cancer (Turkmen et al.,1997) ~ myocardia
infarction (Fu et al., 2001) ~ type 2 diabetes (Nagi et al., 1997) % o w
Fe PAI-1 3 polymorphism F 2% ~ e4p B $20 Fgt o 2% i 3 30 PAL-1
Fd AR B AR T RAMEY § A B R PARP AP
B 8- HIFEH PAI-l £ IR E ot 2 F o PAL-l et P53 I % 38 e
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RAET S hle B0 1 4GAG St Bl SRR PR chH| 4
(Table-4) o Fe FF38 i st g7 PAL-l 03 B % IR > 3 3 PAL-1 c3-
6 4 IR+ F PR OB 4e o i3fc Eriksson % 4 % 3 PAI-l A %)% %
4G/AG PF € 7 B e PAI-1 /#1249 ## & (Eriksson et al., 1995) o F]gt »
d PAI-1 57 DNA % 4|12 H 3v &4 ehi 7 048 1o PAL-1 4 7 ¢
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IR NN AR
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ECM shdtff @ i & it o f/tPA RYPAL-1 i3 & 5@ o Hdopt o
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TR R A 2 & Tl o Fpte - L fRAk L TIMP

66



3 t-PA Fr| A end b > T o0 R D v RERENCT BRI g A A HE
hodm iF i v FRo B b v AT AR EZ 807 R
F 3316 &G T EHEE ST A » B e v AR
TR {80 LA - R & K E X MMPs ~ t-PA %
PAI-1 g 04 3785 04200 Mo e T e g R B 3 0
R s o

FORFREDBF LT R oIl r il i
SEAE O vRARET R RS RN S T R m L
"4i—ﬁfﬁ%ﬁﬂﬁ%?ﬂ&§Whﬁﬁ%%ﬁ#ﬁ%ﬁﬁﬁ
e RSB - B DI F L i T

e IR 515 T T R R
1960

67



RS S

Alpagot T, Bell C, Lundergan W, Chambers DW, Rudin R. Longitudinal
evaluation of GCF MMP-3 and TIMP-1 levels as prognostic factors for
progression of periodontitis. Journal of Clinical Periodontology. 2001;

28:353-359.

Alvarez OA, Carmichael DE, DeClerck YA. Inhibition of collagenolytic
activity and metastasis of tumor cells by a recombinant human tissue
inhibitor of metalloproteinases. Jourmal of the National Cancer

Institute. 1990; 82: 589-595.

Andreasen PA, Georg B,7£und LR, Riccio. A, Stacey SN. Plasminogen
activator inhibitors : hormenally'regulated serpins. Molecular and

Cellular Endocrinology. 1990; 68: 1-19.

Apte SS, Olaen BR, Murphy G. The gene structure of tissue inhibitor of
metalloproteinase (TIMP-3) and its inhibitor activities define the
distinct TIMP gene family. The Journal of Biological Chemistry. 1995;

270: 14313-14318.

Bajou K. Absence of host plasminogen activator inhibitor 1 prevents

68



cancer invasion and vascularization. Nature Medicine. 1998; 4:

923-928.

Banyai L, Varadi A, Patthy L. Common evolutionary origin of the
fibrin-binding structure of fibronectin and tissue-type plasminogen

activator. FEBS Letters. 1983; 163: 37-41.

Baramova EN, Bajou K, L’Hoir C, Krell HW, Weidle UH, Noel A,
Foidart JM. Involvement of PA/plasmin system in the processing of
pro-MMP-9 and in the second step of pro-MMP-2 activation. FEBS

Letters. 1997; 405: 157~162.

Bauer EA, Stricklin GP, Jeffrey JJ, Eisen AZ:Collagenase production by
human skin fibroblasts. Biochemical and Biophysical Research

Communications. 1975; 64: 232-240.

Birkedal-Hansen B, Pavelic ZP, Gluckman JL, Stambrook P, Li YQ,
Stetler-Stevenson WG. MMP and TIMP gene expression in head and

neck squamous cell carcinomas and adjacent tissues. Oral Diseases.

2000; 6: 376-382.

Birkedal-Hansen H, Taylor RE. Detergent-activation of latent collagenase

69



and resolution of its component molecules. Biochemical and

Biophysical Research Communications. 1982; 107: 1173-1178.

Blasi F, Vassalli JD, Dano k. Urokinase-type plasminogen activator.
proenzyme, receptor, inhibitors. The Journal of Cell Biology. 1987; 104:

801-804.

Boone TC, Johnson MJ, DeClerck YA, Langley KE. cDNA cloning and
expression of a metalloproteinase inhibitor related to tissue inhibitor of
metalloproteinases. Proceedings of‘the'National Academy of Sciences

of the United Sates of-America. 1990, 87: 2800-2804.

Bradford MM. A rapid “and sensitive method for the quantitation of
microgram quantities of protein utilizing the principle of protein-dye

binding. Analytical Biochemistry. 1976; 72: 248-254.

Canniff JP, Harvey W. The aetiology of oral submucous fibrosis: the
stimulation of collagen synthesis by extracts of areca nut. International

Journal of Oral Surgery. 1981; 10: 163-167.

Chang KW, Lee TC, Yeh WI, Chung MY, Liu CJ, Chi LY, Lin SC.

Polymorphism in heme oxygenase-1 (HO-1) promoter is related to the

70



risk of oral squamous cell carcinoma occurring on male areca chewers.

British Journal of Cancer. 2004; 91: 1551-1555.

Chang YC, Tai KW, Cheng MH, Chou LS, Chou MY. Cytotoxic and
nongenotoxic effects of arecoline on human buccal fibroblasts in vitro.

Journal of Oral Pathology and Medicine. 1998; 27: 68-72.

Chang YC, Huang FM, Cheng MH, Chou LS, Chou MY. In vitro
evaluation of the cytotoxicity and genotoxicity of root canal on human

pulp fibroblasts. Journal of ‘Endodonties, 1998; 24; 604-606.

Chapman HA. Plasminogen activators, integfins, and the coordinated
regulation of cell adhesion and,migration., Current Opinion in Cell

Biology. 1997; 9: 714-724.

Chiang CP, Lang MJ, Liu BY, Wang JT, Leu JS, Hahn LJ, Kuo MYP.
Expression of proliferating cell nuclear antigen (PCNA) in oral
submucous fibrosis, oral epithelial hyperkeratosis and oral epithelial

dysplasia in Taiwan. Oral Oncology. 2000; 36: 353-359.

Chiu CJ, Chang ML, Chiang CP, Hahn LJ, Hsieh LL, Chen CIJ.

Interaction of collagen-related genes and susceptibility to betel

71



quid-induced oral submucous fibrosis. Cancer Epidemiology,

Biomarkers and Prevention. 2002; 11: 646-653.

Chiu CJ, Chiang CP, Chang ML, Chen HM, Hahn LJ, Hsieh LL, Kuo YS,
Chen CJ. Association between genetic polymorphism of tumor necrosis
factor-alpha and risk of oral submucous fibrosis, a pre-cancerous
condition of oral cancer. Journal of Dental Research. 2001; 80:

2055-2059.

Clark IM, Powell EK, Wmight JK, «Cawston TE. Polyclonal and
monoclonal antibodies against human. tissue inhibitor of
metalloproteinases (FIMP) and the design of an enzyme-linked

immunosorbent assay to measure TIMR.. Matrix. 1991; 11: 76-85.

Collen D. On the regulation and control of fibrinolysis. Thrombosis and

Haemostasis. 1980; 43: 77-89.

Collen D. The plasminogen system. Thrombosis and Haemostasis. 1999;

82:259-270.

Collen D, Lijnen HR. Basic and clinical aspects of fibrinolytic and

thrombolysis. Blood. 1991; 78: 3114-3124.

72



Dawson S, Hamsten A, Wiman B, Henney A, Humphries S. Genetic
variation at the plasminogen activator inhibitor-1 locus is associated
with altered levels of plasminogen activator inhibitor-1 activity.

Arteriosclerosis and Thrombosis. 1991; 11: 183-190.

DeClerck YA, Perez N, Shimada H, Boone TC, Langley KE, Taylor SM.
Inhibition of invasion and metastasis in cell transfected with an

inhibitor of metalloproteinases. Cancer Research. 1992a; 52: 701-708.

DeClerck YA, Szpirer C, Aly MS; Cassiman JJ, Eeckhout Y, Rousseau G.
The gene for tissue inhibitor of metallo- proteinases-2 islocalized on

human chromosome arm’ 17q25. Genomics. 1992b; 14: 782-784.

Delanian S, Martin M, Bravard“A, Luccioni C, Lefaix JL. Cu/Zn
superoxide dismutase modulates phenotypic changes in cultured

fibroblasts from human skin with chronic radiotherapy damage.

Radiotherapy and Oncology. 2001; 58: 325-331.

De Lorenzo MS, Alonso DF, Gomez DE. Nafoxidine modulates the
expression of matrix-metalloproteinase-2 (MMP-2) and tissue inhibitor
of metalloproteinases-1 (TIMP-1) in endothelial cells. Anticancer

Research. 2000; 20: 395-400.

73



Desrivieres S, Lu H, Soria C, Legrand Y, Menashi S. Activation of the 92
kDa Type IV collagenase by tissue kallikrein. Journal of Cellular

Physiology. 1993; 157: 587-593.

de Witte JH, Sweep CG, Klijn JG, Grebenschikov N, Peters HA, Look MP,
van Tienoven TH, Heuvel JJ, Bolt-De Vries J, Benraad TJ, Foekens JA.
Prognostic value of tissue-type plasminogen activator (tPA) and its
complex with the type-1 inhibitor (PAI-1) in breast cancer. British

Journal of Cancer. 1999; 80: 286-94.

Dichek D, Quertermous~F. Thrombin regulation.the mRNA levels of the
plasminogen activator ~and plasminogen=activator inhibitor-1 in
cultured human umbilical ' veinrendothelial cells. Blood. 1989; 74:

222-228.

Dobrovolsky AB, Titaeva EV. The fibrinolysis system: regulation of
activity and physiologic functions of its main components.

Biochemistry. 2002; 67: 99-108.

Eitzman DT. Bleomycin-induced pulmonary fibrosis in transgenic mice
that either lack or overexpress the murine plasminogen activator

inhibitor-1 gene. The Journal of Clinical Investigation. 1996; 97:

74



232-237.

Eitzman DT, Ginsburg D. Of mice and men. The function of plasminogen
activator inhibitors (PAIs) in vivo. Advances in Experimental Medicine

and Biology. 1997; 425: 131-141.

Eriksson P, Kallin B, van 't Hooft FM, Bavenholm P, Hamsten A.
Allele-specific increase in basal transcription of the plasminogen-
activator inhibitor 1 gene is associated with myocardial infarction.
Proceedings of the National Academy-of*Sciences of the United Sates

of America. 1995; 92:4851-1855.

Fini ME, Cook JR, Mohan-R. Regulation 0f,gene expression, in parks
WC, Mecham, R. P. (eds): Matrix'Metallo proteinases. San Diego, CA,

Academic press, 1998; 299-356.

Flenniken AM, Williams BR. Developmental expression of the
endogenous TIMP gene and a TIMP-lacZ fusion gene in transgenic

mice. Genes and development. 1990; 4: 1094-1106.

Fogo AB. Mesangial matrix modulation and glomerulosclerosis.

Experimental Nephrology. 1999; 7: 147-159.

75



Fu L, Jin H, Song K, Zhang C, Shen J, Huang Y. Relationship between
gene polymorphism of the PAI-1 promoter and myocardial infarction.

Chinese Medical Journal. 2001; 114: 266-269.

Galazka G, Windsor LJ, Birkedal-Hansen H, Engler JA. Spontaneous
propeptide processing of mini-stromelysin-1 mutants blocked by
APMA ((4-Aminophenyl) mercuric acetate). Biochemistry. 1999; 38:

1316-1322.

Goldberg GI, Strongin A, Collier'IE, Genrich LT, Marmer BL. Interaction
of 92-kDa type IVs-collagenase with7 the tissue inhibitor of
metalloproteinases ptrevents dimerization,~“complex formation with
interstitial collagenase,  and Iact:ilvation of the proenzyme with
stromelysin. The Journal of Biological Chemistry. 1992; 267:

4583-4591.

Gomez DE, Alonso DF, Yoshiji H, Thorgeirsson UP. Tissue inhibitors of
metalloproteinases: structure, regulation and biological functions.

European Journal of Cell Biology. 1997; 74: 111-122.

Greene J, Wang M, Liu YE, Raymond LA, Rosen C, Shi YE. Molecular

cloning and characterization of human tissue inhibitor of

76



metalloproteinase 4. The Journal of Biological Chemistry. 1996; 271:

30375-30380.

Gross J, Lapiere CM. Collagenolytic activity in amphibian tissues: a
tissue culture assay. Proceedings of the National Academy of Sciences

of the United Sates of America. 1962; 48: 1014-1022.

Guo H, Zucker S, Gordon MK, Toole BP, Biswas C. Stimulation of
Matrix Metalloproteinase Production by Recombinant Extracellular

Matrix Metalloproteinase Imducer from Transfected Chinese Hamster

Ovary Cells. The Journal of Biological Chemistry. 1997; 272: 24-27.

Hamner JE 3rd, Mehta ESy Pindborg, JJ, Daftary DK. Altered staining
reaction of connective tissues 'm 53 submucous fibrosis patients.

Journal of Dental Research. 1971; 50: 388-392.

Handsley MM, Edwards DR. Metalloproteinases and their inhibitors in

tumor angiogenesis. International Journal of Cancer. 2005; (In press).

Harper E, Bloch KJ, Gross J. The zymogen of tadpole collagenase.

Biochemistry. 1971; 10: 3035-3041.

Hattori N. Bleomycin-induced pulmonaryfibrosis in fibrinogen-null mice.

77



The Journal of Clinical Investigation. 2000; 106: 1341-1350.

Hofmann GE, Glaststein [, Schatz F, Heller D, Deligdish L.
Immunohistochemical localization of urokinase-type plasminogen
activator and plasminogen inhibitor 1 and 2 in early implantation sites.

American Journal of Obstetrics and Glynecology. 1994; 170: 671-676.

Huang 1Y, Shieh TY. Collagen content and types in oral submucous
fibrosis. The Kaohsiung Journal of Medical Sciences. 1989; 5:

172-179.

Huebner K, Isobe M, Gasson JC, Golde DW, " Croce CM. localization of
the gene encoding erythroid-potentiating, activity to chromosome
region Xpll.1-Xpll.4. American Journal of Human Genetics. 1986; 38:

819-826.

Isofia V. Location of the intermediate and high affinity aminocarboxylic
acid-binding sute in human plasminogen. The Journal of Biological

Chemistry. 1982; 257: 2104-2110.

Jeng JH, Kuo ML, Hahn LJ, Kuo MYP. Genotoxic and nongenotoxic

effects of betel quid ingredients on oral mucosal fibroblast in vitro.

78



Journal of Dental Research. 1994; 73: 1043-1049.

Johnson MD, Kim HR, Chesler L, Tsao WG, Bouck N, Polverini PJ.
Inhibition of angiogenesis by tissue inhibitor of metalloproteinase.

Journal of CellularPhysiology. 1994; 160: 194-202.

Johnson TS, Haylor JL, Thomas GL, Fisher M, El Nahas AM. Matrix
metalloproteinases and their inhibitions in experimental renal scarring.

Experimental Nephrology. 2002; 10: 182-195.

Kleiner DE Jr, Stetler-Stevenson,  WG. “Stiuctural biochemistry and
activation of matrix metalloproteases. Current-Opinion in Cell Biology.

1993; 5: 891-897.

Knéduper V, Murphy G. Membrane-type matrix metalloproteinases and
cell surface-associated activation cascades for matrix metallo-
proteinases, in parks WC, Mecham, R. P. (eds): Matrix Metallo-

proteinases. San Diego, CA, Academic press, 1998; 199-218.

Kolkenbrock H, Orgel D, Hecker A, Zimmermann J, Ulbrich N.

Generation and activity of ternary gelatinase B/TTMP-1/

LMW-stromelysin-1 complex. Biological chemistry Hoppe-Seyler. 1995;

79



376: 495-500.

Kooistra TJ, Van Der Berg, Tons A. Protein kinase C and the stimulation
of plasminogen activator synthesis in cultured human endothelial cells.

The Biochemical Journal. 1987; 247: 605-612.

Kotra LP, Cross JB, Shimura Y, Fridman R, Schlegel HB, Mobashery S.
Insight into the complex and dynamic process of activation of matrix
metalloproteinases. Journal of the American Chemical Society. 2001;

123:3108-3113.

Kruitthof EK. Plasminogen activator inhibitér type 1:biochemical ,

biological and clinical aspects. Fibrinolysis.1988; 2: 59-70.

Kugler A. Matrix metalloproteinases and their inhibitors. Anticancer

Research. 1999; 19: 1589-1592.

Koklitis PA, Murphy G, Sutton C, Angal S. Purification of recombinant
human prostromelysin. Studies on heat activation to give high-Mr and
low-Mr active forms, and a comparison of recombinant with natural

stromelysin activities. The Biochemical Journal. 1991; 276: 217-221.

Kuo MYP, Chen HM, Hahn LJ, Hsieh CC, Chiang CP. Collagen

80



biosynthesis in human oral submucous fibrosis fibroblast cultures.

Journal of Dental Research. 1995; 74: 1783-1788.

Lazarus GS, Daniels JR, Lian J, Burleigh MC. Role of granulocyte
collagenase in collagen degradation. The American Journal of

Pathology. 1972; 68: 565-578.

Leco KJ, Khokha R, Pavloff N, Hawkes SP, Edwards DR. Tissue
inhibitor of metalloproteinases-3 (TIMP-3) is an extracellular
matrix-associated protein with a distinctive pattern of expression in
mouse cells and tissyes. The Journal of Biological Chemistry. 1994;

269: 9352-9360.

Lemmer J, Shear M. Oral submucous fibrosis. British Dental Journal.

1967; 122: 343-346.

Lepidi S, Kenagy RD, Raines EW, Chiu ES, Chait A, Clowes AW.
MMP-9 production by human monocyte-derived macrophages is
decreased on polymerized type I collagen. Journal of Vascular Surgery.

2001; 34: 1111-1118.

Levin EG, Marotti K, L Santell. Protein kinase C and the stimulation of

81



plasminogen activator release from human endothelial cells.
Dependence on the elevation of messanger RNA. The Journal of

Biological Chemistry. 1989; 264: 16030-16036.

Lin SC, Chung MY, Huang JW, Shiech TM, Liu CJ, Chang KW.
Correlation  between functional genotypes in the matrix
metalloproteinases-1 promoter and risk of oral squamous cell
carcinomas. Journal of Oral Pathology and Medicine. 2004a; 33:

323-326.

Lin SC, Lo SS, Liu CJ;~€hung MY, Huang JW, Chang KW. Functional
genotype in matrix metalloproteinases-2 premoter is a risk factor for
oral carcinogenesis. Journal of /Oral \Pathology and Medicine. 2004b;

33:405-4009.

Lindsay MM, Maxwell P, Dunn FG. TIMP-1 a marker of left ventricular
diastolic dysfunction and fibrosis in hypertension. Hypertension. 2002;

40: 136-141.

Liu CJ, Lee YJ, Chang KW, Shih YN, Liu HF, Dang CW. Polymorphism
of the MICA gene and risk for oral submucous fibrosis. Journal of

Oral Pathology and Medicine. 2004; 33: 1-6.

82



Ma RH, Tsai CC, Shieh TY. Increased lysyl oxidase activity in
fibroblasts cultured from oral submucous fibrosis associated with betel
nut chewing in Taiwan. Journal of Oral Pathology and Medicine. 1995;

24:407-412.

Maeda H, Okamoto T, Akaike T. Human matrix metalloprotease
activation by insults of bacterial infection involving proteases and free

radicals. Biological Chemistry. 1998; 379: 193-200.

Maher R, Lee AJ, Warnakulasuriya KKAS, Tewis JA, Johnson NW. Role
of areca nut in the causation of oral submucous fibrosis: a case-control
study in Pakistan. Journal of Oral Pathology’and Medicine. 1994; 23:

65-69.

Mani NJ. Studies on oral submucous fibrosis. IV. Connective tissue

changes. Journal of Oral Medicine. 1977; 32: 70-74.

Mansfield MW, Stickland MH, Grant PJ. PAI-1 concentrations in first
degree relative of patients with non-insulin-dependent diabetes mellitus:
metabolic and genetic associations. Thrombosis and Haemostasis. 1999;

77:357-361.

&3



Markus G, Wissler FC. The binding of tranexamic acid to native and

modified human plasminogen and its effect on conformation. The

Journal of Biological Chemistry. 1979; 254: 1211-1216.

Markwardt F, Kiocking KP. Studies on the release of plasminogen

activators. Thrombosis Research. 1976; 8: 217-233.

Meghji S, Scutt A, Harvey W, Canniff JP. An in vitro comparison of
human fibroblasts from normal and oral submucous fibrosis tissue.

Archives of Oral Biology, 1987;32:213215.

Mullerti S, Clemmensefil. The primary inhibitor of plasmin in human

plasmin. The Biochemical-Journal,.1976; 159: 545-553.

Murawaki Y, Yamamoto H, Kawasaki H, Shima H. Serum tissue
inhibitor of metalloproteinases in patients with chronic liver disease
and with hepatocellular carcinoma. Clinica Chimica Acta. 1993; 218:

47-58.

Murphy G, Reynolds JJ, Hembry RM. Metalloproteinases and cancer
invasion and metastasis. International Journal of Cancer. 1989; 44:

757-760.

84



Murphy G, Docherty AJ. Matrix metalloproteinases and their inhibitors.
American Journal of Respiratory Cell and Molecular Biology. 1992; 7:

120-125.

Murphy G, Willenbrock F. Tissue inhibitors of matrix

metalloendopeptidases. Methods in Enzymology. 1995; 248: 496-510.

Mutri PR, Bhonsle RB, Gupta PC, Daftary DK, Pindborg JJ, Mehta FS.
Etiology of oral submucous fibrosis with special reference to the role
of areca nut chewing. Journal ‘of Oral-Pathology and Medicine. 1995;

24: 145-152.

Nagase H, Woessner JF<Matrix [Metalloproteinases. The Journal of

Biological Chemistry. 1999; 274:21491-21494.

Nagi DK, McCormack LJ, Mohamed-Ali V, Yudkin JS, Knowler WC,
Grant PJ. Diabetic retinopathy, promoter (4G/5G) polymorphism of
PAI-1 gene, and PAI-1 activity in Pima Indians with type 2 diabetes.

Diabetes Care. 1997; 20: 1304-1309.

Nauck M, Wieland H, Marz W. Rapid, homogeneous genotyping of the

4G/5G polymorphism in the promoter region of the PAI-I gene by

85



fluorescence resonance energy transfer and probe melting curves.

Clinical Chemistry.1999; 45: 1141-1147.

Nelson AR, Fingleton B, Rothenberg ML, Matrisian LM. Matrix
metalloproteinase: biologic activity and clinical Implications. Journal

of Clinical Oncology. 2000; 18: 1135-1149.

Novokhatny VV. Domains in human plasminogen. Journal of Molecular

Biology. 1984; 179: 215-232.

Oliver GW, Leferson JD, Stetler-Stevenson 'WiG; Kleiner DE. Quantitative
reverse  zymography:: analysis of picogram amounts of
metalloproteinase inhibitors using gelatinase A and B reverse

zymograms. Analytical Biochemistry. 1997; 244: 161-6

Olman MA, Mackman N, Gladson CL, Moser KM, Loskutoff DJ.
Changes in procoagulant and fibrinolytic gene expression during
bleomycin-induced lung injury in the mouse. The Journal of Clinical

Investigation. 1995; 96: 1621-1630.

Okamoto T, Akaike T, Nagano T, Miyajima S, Suga M, Ando M, Ichimori

K, Maeda H. Activation of human neutrophil procollagenase by

86



nitrogen dioxide and peroxynitrite: a novel mechanism for
procollagenase activation involving nitric oxide. Archives of

Biochemistry and Biophysics. 1997; 342: 261-274.

Paymaster JC. Cancer of the buccal mucosa; a clinical study of 650 cases

in Indian patients. Cancer. 1956; 9: 431-435.

Pillai R, Balaram P, Reddiar KS. Pathogenesis of oral submucous fibrosis.
Relationship to risk factors associated with oral cancer. Cancer. 1992;

69: 2011-2020.

Pindborg JJ, Sirsat SM:~Oral submucous fibfésis. Oral Surgery, Oral
Medicine, Oral Pathology; Oral Radiology,-and Endodontics. 1966; 22:

764-779.

Pindborg JJ, Mehta FS, Gupta PC, Daftary DK. Prevalence of oral
submucous fibrosis among 50,915 Indian villagers. British Journal of

Cancer. 1968; 22: 646-654.

Pindborg JJ. Is submucous fibrosis a precancerous condition in the oral

cavity? International Dental Journal. 1972; 22: 474-480.

Pindborg JJ, Murti PR, Bhonsle RB, Gupta PC, Daftary DK, Mehta FS.

87



Oral submucous fibrosis as a precancerous condition. Scandinavian
Journal of Dental Research. 1984; 92: 224-229.

Plow EF, Miles LA. Plasminogen recettors in the mediation of
pericellular proteolysis. Cell Differentiation and Development. 1990;
32:293-298.

Prowse CV, Cash JD. Physiologic and pharmacologic enhancement of
fibrinolysis. Seminarsin Thrombosis andHemostasis. 1984; 10: 51-60.
Rajagopalan S, Meng XP, Ramasamy S, Harrison DG, Galis ZS. Reactive
oxygen species produced by macrophage-derived from cells regulate
the activity of vasculdr-matrix metalloproteinases in vitro. The Journal

of Clinical Investigation:21996; 98:.|2572-2579.

Ramos C, Montano M, Garcia-Alvarez ¥, Ruiz V, Uhal BD, Selman M,
Pardo A. Fibroblasts from idiopathic pulmonary fib rosis and normal
lungs differ in growth rate, apoptosis, and tissue inhibitor of
metalloproteinases expression. American Journal of Respiratory Cell
and Molecular Biology. 2001; 24: 591-598.

Reichart PA, van Wky CW, Becker J, Schuppan D. Distribution of
procollagen type III, collagen type VI and tenascin in oral submucous

fibrosis. Journal of Oral Pathology and Medicine. 1994; 23: 394-398.

88



Romer J, Bugge TH, Pyke C, Lund L, Flick MJ, Dengen JL, Dan k.
Impaired wound healing in mice with a disrupted plasminogen gene.
Nature Medicine. 1996; 2: 287-292.

Rox JM, Reinartz J, Kramer MD. Interlukin-1 beta upregulates
tissue-type plasminogen activator in a keratinocyte cell line (HaCaT).
Archives of Dermatological Research. 1996; 288: 554-558.

Saari H, Suomalainen K, Lindy O, Konttinen YT, Sorsa T. Activation of
latent human neutrophil collagenase by reactive oxygen species and
serine  proteases. ~Bioehemical  amd. Biophysical Research
Communications. 1990;:171: 979-987.

Saksela O. Plasminogen activator.sl and cregulation of pericellular
proteolysis. Biochimica et Biophysica'/Acta. 1985; 823: 35-65.

Sato H, Takino T, Okada Y, Cao J, Shinagawa A, Yamamoto E, Seiki M.
A matrix metalloproteinase expressed on the surface of invasive tumor
cells. Nature. 1994; 370: 61-65.

Schultz RM, Silberman S, Persky B, Bajkowski AS, Carmichael DF.
Inhibition of human recombinant tissue inhibitor of metalloproteinases
of human amnion invasion and lung colonization by murine B16-F10

melanoma cells. Cancer Research. 1988; 48: 5539-5545.

89



Scutt A, Meghji S, Canniff JP, Harvey W. Stabilization of collagen by
betel nut polyphenols as a mechanism in oral submucous fibrosis.
Experientia. 1987; 43: 391-393.

Shah N, Sharma PP. Role of chewing and smoking habits in the etiology
of oral submucous fibrosis (OSF): a case-control study. Journal of
Oral Pathology and Medicine. 1998; 27:475-479.

Shapiro SD, Kobayashi DK, Welgus HG. Identification of TIMP-2 in
human alveolar macrophages. The Journal of Biological Chemistry.
1992; 267: 13890-13894

Shiau YY, Kwan HW. Submucous fibrosis in Taiwan. Oral Surgery, Oral
Medicine, Oral Pathology, Oral Raqliology, and Endodontics. 1979; 47:
453-457.

Shieh DH, Chiang LC, Shieh TY. Augmented mRNA expression of tissue
inhibitor of metalloproteinase-1 in buccal mucosal fibroblasts by
arecoline and safrole as a possible pathogenesis for oral submucous
fibrosis. Oral Oncology. 2003; 39: 728-735.

Shieh TY, Yang JF. Collangase activity in oral submucous fibrosis.
Proceedings of the National Academy of Sciences of the Republish of

China. 1992; 16: 106-110.

90



Shin YN, Liu CJ, Chang KW, Lee YJ, Liu HF. Association of CTLA-4
gene polymorphism with oral submucous fibrosis in Taiwan. Journal of
Oral Pathology and Medicine. 2004; 33: 200-203.

Simpson W. Submucous fibrosis. The British Journal of Oral Surgery.
1969; 6: 196-200.

Singer CF, Kronsteiner N, Marton E, Kubista M, Cullen KJ, Hirtenlehner
K, Seifert M, Kubista E. MMP-2 and MMP-9 expression in breast
cancer-derived human fibroblast is differentially regulated by
stromal-epithelial interaction. Breast Cancer Research and Treatment.
2002; 72: 69-717.

Sirsat SM, Pindborg JJ. Subepithelial.lchanges in oral submucous fibrosis.
Acta Pathologica et Microbiologica Scandinavica. 1967; 70: 161-173.
Sixtus T. Differences in the binding to fibrin of native plasminogen and
plasminogen modified by proteolytic degration influence of amino

carboxylic acid. Biochimica et Biophysica Acta. 1975; 393: 55-65.

Smolarz B, Blasiak J, Kulig A, Romanowicz-Makowska H, Dziki A,
Ulanska J, Pander B, Szewczyk T. Plasminogen activator inhibitor-1
(PAI-1) levels and gene promoter polymorphisms in subjects with

colorectal cancer. Journal of Experimental and Clinical Cancer

91



Research. 2001; 20: 247-252.

Sprengers ED, Kluft C.Plasminogen activator inhibitors. Blood. 1987; 69:
381-387.

Stetler-Stevenson WG, Brown PD, Onisto M, Levy AT, Liotta LA. Tissue
inhibitor of metalloproteinases-2 (TIMP-2) mRNA expression in tumor
cell lines and human tumor tissues. The Journal of Biological
Chemistry. 1990; 265: 13933-13938.

Stetler-Sevenson WG, Liotta LA, Kleiner DE. Extracellular matrix: role
of matrix metalloproteindses in tumor invasion and metastasis. FASEB
Journal. 1993; 7: 1434=1441.

Stocker W, Grams F, Baumann U,I R(.elilnemer P, Gomis-Ruth FX, McKay
DB, Bode W. The metzincins-topological and sequential relations
between the astacins, adamalysins, serralysins, and matrixins
(collagenases) define a superfamily of zinc-peptidases. Protein Science.
1995; 4: 823-840

Strassburger W, Wollmer A, Pitts JE. Adaptation of plasminogen activator
sequences to known protease structures. FEBS letters. 1983; 157:

219-223.

Stricklin GP, Welgus HG. Human skin fibroblast collagenases inhibitors:

92



purification and biochemical characterization. The Journal of
Biological Chemistry. 1983; 258: 12252-12258.

Takigawa M, Nishida Y, Suzuki F, Kishi J, Yamashita K, Hayakawa T.
Induction of angiogenesis in chick yolk-sac membrane by polyamines
and its inhibition by tissue inhibitors of metalloproteinases (TIMP-1
and TIMP-2). Biochemical and Biophysical Research Communications,
1990; 171: 1264-1271.

Thorgeirsson UP, Liotta LA, Kalebic T, Margulies IM, Thomas K,
Rios-Candelore M, Russo RG. Effect of matural protease inhibitors and
a chemoattractant on=tumor cell invasion—in vitro. Journal of the
National Cancer Institute. 1982; 695 1049-1054.

Thorgeirsson UP, Yoshiji H, Sinha CC, Gomez DE. Breast cancer: tumor
neovasculature and the effect of tissue inhibitor of metailoproteinases-1
(TIMP-1) on angiogenesis. In Vivo. 1996; 10: 137-144.

Tolley SP, Davies GJ, O'Shea M, Cockett MI, Docherty AJ, Murphy G.
Crystallization and preliminary X-ray analysis of nonglycosylated
tissue inhibitor of metalloproteinases-1, N30QN78Q TIMP-1. Proteins.
1993; 17: 435-437.

Trivedy C, Warnakulasuriya KA, Tavassoli M, Steingrimsdottir H,

93



Penhallow J, Maher R, Johnson NW. P53 aberrations in oral
submucous fibrosis and oral squamous cell carcinoma detected by
immunocytochemistry and PCR-SSCP. Journal of Oral Pathology and
Medicine. 1998; 27: 72-77.

Tsai CC, Ma RH, Shieh TY. Deficiency in collagen and fibronectin
phagocytosis by human buccal mucosa fibroblasts in vitro as a possible
mechanism for oral submucous fibrosis. Journal of Oral Pathology and
Medicine. 1999; 28: 59-63.

Turkmen B, Schmitt M, S¢chmalfeldt B, Tremmler P, Hell W, Creutzburg
S, Graeff H, Magdolen: V. Mutational analysis of the genes encoding
urokinase-type plasminggen activq‘gor (uPA)-and its inhibitor PAI-1 in
advanced ovarian cancer. Electrophoresis. 1997; 18 :686-689.

Vallee BL, Auld DS. Zinc coordination, function, and structure of zinc
enzymes and other proteins. Biochemistry. 1990; 29: 5647-5659.

Van Hinsbergh VW, Bauer KA, Kooistra T, Kluft C, Dooijewaard ML,
Nieuwenhuizen W. Progress of the fibrinolysis during the tumor
necrosis factor in fusions in human. Concomitant in crease in tissue-
type plasminogen activator, plasminogen activator inhibitor type-1, and

fibrin(ogen) degradation products. Blood. 1990; 76: 2284-2289.

94



Van Wart HE, Birkedal-Hansen H. The cysteine switch: a principle of
regulation of metalloproteinase activity with potential applicability to
the entire matrix metalloproteinase gene family. Proceedings of the
National Academy of Sciences of the United Sates of America. 1990;
87: 5578-5582.

Van Wyk CW, Olivier A, Hoal-van Helden EG, Grobler-Rabie AF.
Growth of oral and skin fibroblasts from patients with oral submucous
fibrosis. Journal of Oral Pathology and Medicine. 1995; 24: 349-353.

Van Wyk CW, Seedat HAyPhillips VM. Cellagen in submucous fibrosis:
an electron-microscopic study. Journal “0f Oral Pathology and
Medicine. 1990; 19: 182¢187.

Victor WH, Hinsbergh V. Regulation of"the synthesis and secretion of
plasminogen activators by endothelial cells. Haemostasis. 1988; 18:
307-327.

Vissers MC, Winterbourn CC. Activation of human neutrophil gelatinase
by endogenous serine proteases. The Biochemical Journal. 1988; 249:
327-331.

Wick M, Burger C, BNsselbach S, Lucibello E, Muller R. A novel

member of human tissue inhibitor of metalloproteinases (TIMP) gene

95



family is regulated during GI progression, mitogenic stimulation,
diferentiation and senescence. The Journal of Biological Chemistry.
1994; 269: 18953-18960.

Wilson HM, Haites NE, Booth NA. Opposing effect of interlukin-1 and

transforming growth factor 1-beta on the regulation of tissue-type

plasminogen activator and plasminogen activator inhibitor-1

expression by human mesangial cells. Experimental nephrology. 1997;

5:233-238.

Wiman B. Primary structure of the B-chain ofshuman plasmin. European

Journal of Biochemistry. 1977; 76: 159-165.

Woessner JF. Matrix metalloproteinagles and their inhibitors in connective
tissue remodeling. FASEB Journal: 11991, 5: 2145-2155.

Woessner JF. The matrix metalloproteinase family, in Parks WC, Mecham
RP (eds): Matrix Metalloproteinase. San Diego, CA, Academic Press,
1998; 1-14.

Woessner, J.F. and Nagase, H. Matrix Metalloproteinases and TIMPs. In,
Three-dimensional structures of the MMPs and TIMPs, New York:

Oxford Univ. Press, pp. 50-71, and Activation of the zymogen forms of

MMPs, 2000; 72-86

96



Wong TY, Poon P, Szeto CC, Chan JC, Li PK. Association of
plasminogen activator inhibitor-1 4G/4G genotype and type 2 diabetic
nephropathy in Chinese patients. Kidney International. 2000; 57:
632-638.

Yang TT, Hawkes SP. Role of the 21-kDa protein TIMP-3 in oncogenic
transformation of cultured chicken embryo fibroblasts. Proceedings of
the National Academy of Sciences of the United Sates of America.
1992; 89: 10676-10680.

Zhang LP. Increased «€xpression of Lplasminogen activator and
plasminogen activatot-inhibitor during liver fibrogenesis of rats: role of

stellate cells. Journal of Hepatology.1999;.31:703-711.

97



98



Table-1. Individual values with t-PA, PAI-1 and theratio of t-PA to PAI-1in BMF.

Subject no. t-PA (ng/10° cell)  PAI-1 (ng/10° cell) ~ PAI-1/t-PA ratio
1. 21.90 29.38 1.34
2. 36.22 33.19 0.91
3. 39.33 36.59 0.93
4. 28.98 34.41 1.18
5. 38.12 33.60 0.88
6. 41.74 34.14 0.81
7. 22.08 35.09 1.58
8. 33.81 34.41 1.01
9. 23.80 30.74 1.29
10. 36.39 38.63 1.06
11. 38.81 35.77 0.92
12. 41.74 39.31 0.94

Media 36.31 34.41 0.94
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Table-2. Individual valueswith t-PA, PAI-1 and theratio of t-PA to PAI-1in OSF.

Subjectno.  t-PA (ng/10° cell)  PAI-1 (ng/10° cell)  PAI-1/t-PA ratio

1. 27.94 61.49 2.20
2. 28.11 61.28 2.17
3. 29.67 55.42 1.86
4. 32.08 55.84 1.74
5. 32.94 54.16 1.64
6. 36.74 64.62 1.75
7. 40.36 62.95 1.55
8. 42.26 62.11 1.46
9. 42.60 61.28 1.43
10. 42.61 59.39 1.39
11. 42.63 68.81 1.61
12. 44.16 67.76 1.53
13. 44.67 66.30 1.48
14. 45.36 72.36 1.59
15. 50.54 69:85 1.38
16. 5582 69.85 1.29
17. 59.51 56.05 0.94
18. 5985 74.45 1.24
19. 61.4]1 60 94.53 1.53
20. 68.13 45.17 0.66
21. 77.97 67.97 0.87
22. 78.14 55.84 0.71
23. 91.94 72.15 0.78
24. 118.16 65.25 0.55
25. 50.23 60.44 1.20
26. 54.06 75.71 1.40

Media 45.02 63.79 1.43
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Table-3. Thevalue with t-PA, PAI-1 and ratio of t-PA to PAI-1 from BMF and

OSF.
BMF (n=12) OSF  (n=26)
Subjects Media Range Media Range
t-PA 36.31 21.9-41.74 45.02 27.45-118.16
PAI-1 34.41 29.38-39.31 63.79 45.17-94.53
PAI-1/t-PA ratio 0.94 0.81-1.58 1.43 0.55-2.2
£2 o
y@ F %
S/ OED X
e |
. —
’f’ 1960~
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Table-4. Comparison of PAI-1 polymor phism between OSF and BMF

BMF OSF
N=32 % N=52 % P-value
PAI-1 Genotype
4G/4G 7 21.9% 22 423 % <0.05
4G/5G 15 46.9 % 23 44.2 %
5G/5G 10 31.2 % 7 13.5%
Allele frequencies
4G 29 453 % 67 64.4 % <0.05

5G 35 54.7 % 37 35.6 %
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(A) BMF 100X (B) BMF 400X
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Fig-1. Morphology of oral supmucous fibrosis ﬁbro,Bql‘ast (OSF) and normal buccal

1960 ‘
mucosa fibroblast (BMF). (ACJ{ Repffsen{at\&e\iOOX magnification of BMF and

R

OSF. (B,D) Representative 400X magnification of BMF and OSF.
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Fig-2. (A) Comparison of the TIMP-1 protein expression from BMF and OSF using
Western blot assay. OSF specimens were found to have higher TIMP-1 expression
than BMF (B) Densitometric analysis of TIMP-1 bands obtained by Western blots

was calculated from their protein activity. Optical density values represent the means

of six different BMF and OSF z#standard deviations.
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Fig-3. (A) Comparison of the TIMP-2 protein expression from BMF and OSF using

Western blot assay. No difference in the TIMP-2 level was noted between the OSF
and BMF. (B) Densitometric analysis of TIMP-2 bands obtained by Western blots
was calculated from their protein activity. Optical density values represent the means

of six different BMF and OSF z#standard deviations.
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Fig-4. (A) Elevated TIMP-1 expression by BMF with arecoline. (B) Densitometric
analysis of the TIMP-1 bands obtained by Western blots were calculated from their
protein activity. Optical density values represent the means of three different BMF *

standard deviations.

106



(A)

Arecoline (ug/mil)

0 10 20 40 80 160

92 kDa MMP-9

72 kDa MMP-2

(B)

120

100 A

80 4

60 -

40 -

Optical Density (% of control)
H

20 | T

0 10 20 40 80 160

Arecoline Concentration (ug/ml)

Fig-5. (A) Gelatin zymography of conditioned medium from BMFs treated with
different arecoline concentrations during 24 h. The 72 kDa band correspons to
MMP-2 and was inhibited by the addition of arecoline in a dose-response manner. (B)
Levels of MMP-2 from conditioned medium werecalculated from their gelatinolytic

activity, as measured by Alpha-Imager 2000. Optical density values represent the

means of six different BMF zstandard deviations.
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(A)

(B)

Fig-6 (A) There were few fibroblasts and collagens in normal human buccal mucosa
and the very weak immunoreactivity of hematoxylin and eosin stain was observed in
BMF (100X). (B) Hematoxylin and eosin stain shows strong immunoreactivity in the

fibroblasts and collagens of the oral submucous fibrosis (100X).
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(A)

(B)

Fig-7. (A) Very faint immunoreactivity of PAI-1 was observed in normal human
buccal mucosa and almost totally limited to the lamina propria (200X). (B) PAI-1 was

noted subepithelially and expressed in the cytoplasm of fibroblasts, endothelial cells

and inflammatory cells (200X).
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Fig-8. (A) Comparison of the PAI-1 mRNA level from BMF andOSF using RT-PCR
assay. GAPDH gene was performedin order to monitor equal RNA loading. OSF
specimens are significantly upregulated PAI-1 mRNA expression than BMFs. (B)
Densitometric analysis of PAI-1 bands obtained by RT-PCR were calculated from

their mRNA level. Optical density values represent the means of six different BMF

and OSF z*standard deviations.
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Fig-9. Comparison of the PAI-1 protein expression from BMF and OSF using
Western blot assay. a-Tubulin was performedin order tomonitor equal protein loading.
OSF specimens exhibit significantly higher PAI-1 expression than BMF. (B)
Densitometric analysis of PAI-1 bands obtained by Western blot were calculated from

their protein activity. Optical density values represent the means of six different BMF

and OSF #standard deviations.
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Fig-10. (A) Expression of PAI-1 mRNA gene in arecoline-treated human BMF by
RT-PCR assays. M=DNA molecular size marker. (B) Densitometric analysis of the
PAI-1 bands was calculated from their mRNA activity. Optical density values

represent the means of three different BMF *standard deviations.
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Fig-11. (A) Expression of PAI-1 in arecoline-treatedhuman BMFs byWestern blot. (B)
Densitometric analysis of the PAI-1 bands was calculated from their protein activity.

Optical density values represent the means of three different BMF +standard

deviations.
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Fig.-12. The values of t-PA and. PAI-1 Iin _?illrecoline-treated BMFs. ELISA assay of
conditioned medium from BMF treated with different arecoline concentrations during

24 h. The values represent the means of three different BMF *standard deviations.
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Fig-13. In the BMF treated ar¢celine, the linear regression analysis shows asignificant
1960
direct correlation between the arecolline concentration and the PAI-1/t-PA ratio. (Y =

-97.163 +96.433 X, R* = 0.734, p< 0.001)
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Fig-14 PAI-1 gene polymorphism by allele specific polymerase chain reaction of four
patients. The different genotypes were loaded in the following manner: 4G/5G, 4G/4G,

5G/5G and 4G/5G. Abbreviation is: M, molecular weight marker.
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Fig.16 Best-fit model of the pathological mechanisms of oral submucous fibrosis.
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Collagenases MW (kD)
Collagenase-1 {(MMP-1) 52/41
Collagenase-2 {(MMP-8) 75/65
Collagenase-3 (MMP-13) 65/55
Stromelysins
Stromelysin-1 {(MMP-3) 57/45
Stromelysin-2 (MMP-10) 57/45
Metalloelastase (MMP-12) 53/45

22
Matrilysin (MMP-7) 28/19 o
Gelatinases M SN
Gelatinase-A (72 kDa) (MMP-2) 72/67
Gelatinase-B (92 kDa) (MMP-9) 92/84
Membrane-type MMPs
MT1-MMP (MMP-14) 66
MT2-MMP (MMP-15)
MT3-MMP (MMP-16)
MT4-MMP (MMP-17)
Other MMPs
Stromelysin-3 (MMP-11) 55/28
MMP-19 57
Enamelysin (MMP-20}

(Westermarc and Kahari, 1999)
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TIMP Chromosome location mRNA Frotein
in humans (kb) (kv
TIMP-1 Xpll23-Xpli4 0.9 28.5
TIMP-2 17g23-17q25 15, 1.0 21.0
TIMP-3 22q12-22q13 50,26,24 2.0
TIMP-4 unknown 1.4 22.0

(Gomez et al., 1997)

A

S D z

,4. 1960 \:.L
MEDICNY

124



S - g A Y C S L s T L

PAI-1

t-PA Plasminogen Plasminogen
. ‘II.II..II..IIIII . . - PAI-2
u-PA activators Activators I nhibitors AL3

—l Plasnin rurnnnnns P|anT1In

1

Fibrin > Fibrin degradation products

Plasminogen

O »-antiplasmin
inhibitors

(Victor and Hinsbergh, 1988)

125




*itd— ~ Plasminogen - t-PA % u-PA 2. %1

MH, 1-PA, uPA
] Flasminogen
&5 —
Plazmin
) / Flazmin
H;q,_/@gﬂ@_ Zon ] | tPA
aa —
Thromiin

E Plasmin, kallikrein
+ x"’
H.N = 1 uPA
56 —1

(Novokhatny, 1984)

126



N~ B Eed B Rk SLE 1Y MMPs 60iE A2 )

1-Pi,
Fa u-PA
.
...‘“‘*u._{ probpE
Positka feadback
Flasminogan - Plasmin I -
1
. ag-anliplasmin [ ] e !‘
i
- aana TIMF
Fibrin degradation ECM degradatan

% "-j:..i* (Lijnen, 2002)
»==X

127



128



i = R
A% - e

1. Yang, S.F., Hsieh, Y.S., Huang, F.M., Liu, C.M. and Chang, Y.C.* (2003) Effect
of black-pigmented bacteria on the plasminogen/plasmin system in human pulp
and osteoblastic cells. Oral Surgery, Oral Medicine, Oral Pathology, Oral
Radiology and Endodotics 95: 621-625. (SCI)

2. Yang, SF., Hsieh, Y.S., Huang, FM., Yang, L.C. and Chang, Y.C.* (2003)
Upregulation of plasminogen activator inhibitor-I in oral submucous fibrosis.
Oral Oncology 39: 367-372. (SCI)

3. Yang, SF., Chu, S.C., Chiang, I.C., Kuo, W.F., Chiou, H.L., Chou, F.P., Kuo,
W.H. and Hsieh, Y.S.* (2005) Excessive matrix metalloproteinase-9 in the
plasma of community-acquired pneameoniasClinica Chimica Acta 352: 209-215.
(SCI)

4. Yang, S.F., Hsieh, Y.S;;*Ein, C.L., Hsu, N.Y., Chiou, H.L., Chou, F.P. and Chu,
S.C.* (2005) Increased plasma levels of urokinase plasminogen activator and

matrix metalloproteinasé-9 »in nor*8itiall céll-lung cancer patients. Clinica

Chimica Acta 354:91-99. (SClI)
B.2b % — 1T
1. Chang, Y.C., Yang, SF. and Hsieh, Y.S.* (2001) Regulation of matrix

metalloproteinase-2 production by cytokines and pharmacological agents in

human pulp cell culture. Journal of Endodontics 27: 679-682. (SCI)

2. Chiang, W.L., Chu, S.C., Lai, J.C.,_Yang, S.F, Chiou H.L. and Hsieh, Y.S.*
(2001) Alternations in quantities and activities of erythrocyte cytosolic carbonic
anhydrase isoenzymes in glucose-6-phosphate dehydrogenase deficiency
individuals. Clinica Chimica Acta 314: 195-201. (SCI)

3. Chang, Y.C., Yang, S.F., Tai, K.W., Chou, M.Y. and Hsieh, Y.S.* (2002)

Increases tissue inhibitor of metalloproteinase-1 expression and inhibition of

129



10.

gelatinase A activity in buccal mucosal fibroblasts by arecoline as possible
mechanisms for oral submucous fibrosis. Oral Oncology 38: 195-200. (SCI)
Chang, Y.C.,, Lai, C.C, Yang, SF., Chan, Y. and Hsieh, Y.S.* (2002)
Stimulation of matrix metalloprteinase by black-pigmented Bacteroides in
human pulp and periodontal ligament cells cultures. Journal of Endodontics 28:
90-93. (SCI)

Chang, Y.C., Yang, S.F., Lai, C.C. Liu, J.Y. and Hsieh, Y.S.* (2002) Regulation
of matrix metalloproteinases production by cytokines, pharmacological agents,
and periodontal pathogens in human periodontal ligament fibroblast cultures.
Journal of Periodontal Research 37: 1-8. (SCI)

Chou, F.P,, Chu, S.C., Cheng, M.C., Yang, S.F., Cheung, W.N., Chiou, H.L., and
Hsieh, Y.S.* (2002) Effect+of hemodialysi§, on the plasma level of type IV
collagenases and their inhibitors«Clinical,Biochemistry 35: 383-388. (SCI)
Chiang, W.L., Chu, S.C:;;-Yang, S.S., Li, M.C. Lai,.J.C, Yang, S.F., Chiou, H.L.,
and Hsieh, Y.S.* (2002) The aberrant expression-oficytosolic carbonic anhydrase
and its clinical significanc€ in, humatimon-smalk-cell lung cancer. Cancer Letters
188: 199-205. (SClI)

Kuo, WH., Yang, S.F., Chu, S.C., Lu, S.C., Chou, F.P.* and Hsieh, Y.S.* (2003)
Differential inductions of MMP-2 and MMP-9 in host tissues during the growth
of ascitic sarcoma 180 cells in mice. Cancer Letters 189: 103-112. (SCI)

Chang, Y.C., Yanqg, S.F., Huang, F.M., Tasi, K.W. and Hsieh, Y.S.* (2003)
Induction of tissue plasminogen activator gene expression by proinflammatory
cytokines in human pulp and gingival fibroblast. Journal of Endodontics 29:
114-117. (SCI)

Chang, Y.C., Yanqg, S.F., Huang, F.M., Liu, C.M., Tasi, K.W. and Hsieh, Y.S.*
(2003) Proinflammatory cytokines induce cyclooxygenase-2 mRNA and protein

expression in human pulp cell cultures. Journal of Endodontics 29: 201-204.

130



11.

12.

13.

14.

15.

16.

17.

(SCI)

Chang, Y.C., Huang, FM., Yang, S.F,, Liu, C.M., Lai, C.C., Chan, Y. and Hsieh,
Y.S.* (2003) Induction of cyclooxygenase-2 mRNA and protein expression in
human pulp cells stimulated with black-pigmented bacteroides. Journal of
Endodontics 29: 240-243. (SCI)

Tsai, C.H., Hsieh, Y.S., Yang, S.F., Chou, M.Y. and Chang, Y.C.* (2003) Matrix
metalloproteinase 2 and 9 expression in human oral squamous cell carcinoma
and the effect of protein kinase C inhibitors: preliminary observations. Oral
Surgery, Oral Medicine, Oral Pathology, Oral Radiology and Endodotics 95:
710-716. (SCI)

Kuo, W.H., Chiang, W.L., Yang, S.F., Yeh, C.T., Yeh, C.M., Hsieh, Y.S., and
Chu, S.C.* (2003) The differential'éxpressien, of cytosolic carbonic anhydrase in
human hepatocellular carcimomaslife Seience 73:2211-2223. (SCI)

Lin, H.L., Wu, D.J., Ueng, K.C., Yang, S.F.,, Lin,_C.S. and Hsieh, Y.S.* (2003)
Matrix metalloproteinase activity following cardiac catheterization. Chung
Shan Medical Journal 14:37-43. 1

Chu, S.C., Yanq, S.F., Lue, K.H!,/Hsieh, Y.S., Hsiao, T.Y. and Lu, K.H. (2004)
The clinical significance of gelatinase B in gouty arthritis of the knee. Clinica
Chimica Acta 339:77-84. (SCI)

Huang, F.M., Yang, S.F., Hsieh, Y.S., Liu, C.M., Yang, L.C. and Chang
Y.C.*#(2004) Examination of the signal transduction pathways involved in matrix
metalloproteinase-2 in human pulp cells. Oral Surgery, Oral Medicine, Oral
Pathology, Oral Radiology and Endodotics 97: 398-403. (SCI)

Lu, K.H., Yang, S.F., Chu, S.C., Chen, P.N., Chou, M.C., Hsiao, T.Y. and Hsich,
Y.S.* (2004) The significance of altered expression of gelatinases in the
synovium of patient with arthritic effusions. Clinical Rheumatology 23:21-26.

(SCI)

131



18.

19.

20.

21.

22.

23.

24.

Hsieh, Y.S., Yang, S.F., Chu, S.C., Chen, P.N., Chou, M.C., Hsu, M.C. and Lu,
K.H.* (2004) Expression changes of gelatinases in human osteoarthritic knee
and the arthroscopic débridement. Arthroscopy 20: 482-488. (SCI)

Chu, S.C., Wang, C.P., Chang, Y.H., Hsieh, Y.S., Yang, S.F., Su, J.M., Lin, K.L.
and Chiou, H.L.* (2004) Inscreased cystatin C serum concentrations in patients
with hepatic diseases of various severities. Clinica Chimica Acta 341: 133-138.
(SCI)

Chang, Y.C., Chu, S.C., Yang, SF., Hsieh, Y.S., Yang, L.C. and Huang, F.M.*
(2004) Examination of the signal transduction pathways leading to activation of
gelatinolytic activity by interleukin-1o and Prophyromonas giingivalis in human
osteosarcoma. Journal of Periodontal Research 39: 168-174. (SCI)

Chu, S.C., Chiou, H.L., Chen, P.N:3Yand, S.F. and Hsieh, Y.S.* (2004) Silibinin
inhibits the invasion of humanglungseanger cells’via decreased productions of
urokinase-plasminogen—activator and matrix metalloproteinase-2. Molecular
Carcinogenesis 40: 143-149. (SCI)

Chu, S.C., Tsai, C.H., Yang,S.F., Huang, F.M=~Su, Y.F., Hsieh, Y.S. and Chang,
Y.C.* (2004) Induction of vascular endothelial growth factor gene expression by
proinfammatory cytokines in human pulp and gingival fibroblast. Journal of
Endodontics 30:704-707. (SCI)

Chu, S.C,, Yang, SF.,, Lue, K.H., Hsieh, Y.S., Hsu, M.C. and Lu, K.H.* (2004)
Regulation of gelatinases expression by cytokines, endotoxins and
pharmacological agents in the human osteoarthritic knee. Connective Tissue
Research 45:142-50. (SCI)

Chiang, W.L., Liu, J.Y., Liao, C.Y., Yang, S.F., Hsieh, Y.S. and Chu, S.C.*
(2004) Alternation cytosolic carbonic anhydrase isoenzymes during
deciduomatal development in pregnant mice. Fertility and Sterility 82 (Suppl 3):

1095-1100. (SCI)

132



25.

26.

27.

28.

29.

30.

31.

32.

Chu, S.C., Yang, SF., Lue, K.H., Hsieh, Y.S. Lin Z. I. and Lu, K.H.* (2004)
The clinical significance of gelatinases in septic arthritis of the native and
replaced knee. Clinical Orthopaedics and Related Research 427:179-183.
(SCI)

Chu, S.C., Hu, D.N.*, Yang, S.F., Yang, P.Y., Hsieh, Y.S. and McCormick, S.A.
(2004) Uveal melanocytes produce matrix metalloproteinase-2 and -9 in vitro.
Pigment Cell Research 17:636-42. (SCI)

Tsai, C.H., Yang, S.F., Chen,Y. J., Chu, S.C., Hsieh, Y.S. and Chang, Y.C.*
(2004) Regulation of interleukin-6 expression by arecoline in human buccal
fibroblasts is related to intracellular glutathione levels. Oral Disease 10:360-4.
(SCI)

Hsieh, Y.S., Hsu, J.D., Yangy S.F.‘and-KuogD.Y.* (2004) Immunohistochemical
and genomic evidence for theginvelvement of hypothalamic neuropeptide Y
(NPY) in phenylpropranolamine-mediated appeptite suppression. Peptides
25:2155-2161. (SCI)

Kuo, W.H., Yang, S.F., Hsieh, Y.S46Tsai, C:H.,” Hwang, W.L. and Chu, S.C.*
(2005) Differential expression "of.carbonic anhydrase isoenzymes in various
types of anemia. Clinica Chimica Acta 351:79-86. (SCI)

Hsieh, Y.S., Yang, SF., and Kuo, D.Y.* (2005) Amphetamine, an appetite
suppressant, decreases neuropeptide Y immunoreactivity in rat hypothalamic
paraventriculum. Regulatory Peptides 127: 169-176. (SCI)

Weng, M.W., Hsiao, Y.M., Chiou, H.L., Yang, S.F., Hsieh, Y.S., Cheng, Y.W.,
Yang, CH. and Ko, JL.* (2005) Allevation of benzo[a]pyrene
diolepoxide-DNA damage in human lung carcinoma by glutathione
S-transferase M2. DNA Repair 4:493-502. (SCI)

Chen, T.Y., Hsieh, Y.S., Yang, C.C., Wang, C.P., Yang, S.F., Cheng, Y.W., Chiou,

HL' (2005) Relationship between matrix metalloproteinase-2 activity and

133



cystatin C levels in patients with hepatic disease. Clinical Biochemistry (In

press) (SCI)

134



