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1 ~ ~ .. ~ .. .. ~ ~

/l1f1,)'D1n1tJ,)/l1F1~1~~1 F1CU::Y1U~LL yjY1tJ~1~~1 "j'ti1~~n1CU~~1,)Y1tJ1~tJ
2 /l1F17j'D1~~tJ~1~~f F1CU::vT\J~LLyjY1tJ~1~~f ~'ti1~~n1cU~~17jY1tJ1-itJ

,
3 ~- ~ .. .. ~ ~

U~~F1CU::Y1U~LLyjY1tJ~1~~1 "j'ti1~~n1CU~~1,)Y1tJ1~tJ

'U'VJ~~tiE)

iOl']u'I:s,,'; L~'f)~n~CJ~~'f)~L'f)~LLn~1~Fl1LVl:nU LLn~L~~ (Epigallocatechin gallate; EGCG) ~~Luu~11~n~

~1nl1J"jj11 un-li)J1 ~;YJU'f)~ 1 un11iJ1JrT~n1ffi1::~un11vi1~1u~'f)~L'f)ul"jj.;J MMP- 2 1 uL'n~~1~ii~1n)J::L1~. .
'JjU~~LLFI')f~~L 'n~.fi~~1Jl u-rl'f)~U1n

fS~&&&:?a'n1' vi1n11~n~11 u.:i't)~Un~n11 1"fJli HSC- 3 LL~:: HSC- 7 ~~LUUL'n~~1~ii~t)~)J::L1~
~ ..~.. oJ."I!'1".r oJ oJ ~ !'1,,:; oJ' ., .. Q

"jjU"~LLFI,)1)J~L'n~~ LL~:: HFF 'n~LuUL'II~~ ~~U~t)~LUt)LfJt)LnfJ,)~U L'n~~ ~~UVl~~1)JtlnL~fJ~ ~ U~111,)::VlL~)J"
~11~::~1fJFlt)~~1L~U 200 1)J1F1ffif)JIIl'f)~~~~~1 L~t)L""~fJ,)u1n1ffi1::~un11vi1~1U~'f)~Lt)ul'n.;J MMP-2.
~1n,fuL~)J EGCG ~FI,)1)JL,j)J,jU o. 1, 1 0 1)J1F111)J~1f LUUL,)~1 48 ,t')1)J~ 1::i11J~t)~ LL'f)FI~yj MMP-2 tln. "

~ oJ'.." Q Q 11 ..I~I~1,)~,)"~ln'f)1""11L~fJ~L'n~~",)fJL VlFlUFlL~~1~U 'II )Jn11Y1Y1

fJ&n1'Rn~ ~1J11 EGCG ~FI,)l)JL,j)J,jU 1 0 1)J1F111)J~1f ~~1::i11Jnlffi1::~unl1vil~lU~t)~Lt)ul'n~ MMP-.
21u HSC-3 LL~:: HFF LL~::iJ1JtT~nlffi1::~unl1vi1~lU~t)~Lt)ul'n.;J MMP-2 LU HSC-7.
S'fU CJ~nl1~n~LL~"~L.:i'L ilUFI,)1)J~1)J11tl~'f)~ EGCG L unl1~"nlffi1::~unl1vil~lU~'f)~Lt)ul'n.;J MMP-2, .
~~ ~ 1JVl1J1Vl~1 Iii' cyl u n1::1J')Unl1LL ~in1::~1 fJ~'f)~)J:: L 1~ 1" fJ.fI') 1 U1'))J.ff~)J:: L 1~"jjU" ~ LLFI')f~ ~ L 'n~.fi ~~ L U U

FltU~)J~.Ej n ~lU ""~~~'f)~ EGCG ut) n L ""Ut)~l nn11LUU~11LLt) u~t)t) n:nLL~U vi' ~1 un11Ln ~)J::L 1~ i1~~ LFlfJ~.
11fJ~lUL U)J::L1~""~lfJ 1"jju~

(') .;ru~ ~'t11'1 2546;26:1-14).
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0

'U'VI'U.1 'fJ1~~::~UL'fJul'D3,JL U'itJ IfIUL[;1'fJf~L~fJ~ (intennediate Conn)..
~~~n1'i1;]~ ltJ'iLtJtJ1V1~LtJLL~,)U1~~,)U 2-5

L'fJul'D~ MMP lun~3,JL~~1~LU~ (Gelatinases) ~~.
tJ'i::n'fJu?!J,)fJL'fJul'D~MMP-2 (Gelatinase A) LL~:: L'fJtil'D~

MMP-9 (Gelatinase B) LUUL'fJul'D~~~~,)13,J~1L~1::1u

n11ti'fJfJ~~1fJFY'fJ~~1L~U'DU~~ IV LL~~~'fJ~~1L~U~L~fJ

~111~fi'i'i3,J'D1~ (denatured collagen ~1'fJ gelatin) ~

'i1fJ~1U~U~n1'iL ~3,Jn1'i~1"'~LL~::'i~l;]un1'ivi"'~1u~~~:lful u..

'i'fJfJ l'i~3,J::L1~~~1fJ 1'DU~'i,)3,JvT~1 U3,J::L1~'DU~~LL~')fii~L'D~;

?!J')fJ vT~;J~u~1'i::I;]U"!J'fJ~L'fJul'D~ MMP-2 LL~:: MMP-9 ~
.J' .J'Q ~ ~..~ ~ '? 'I

~~"!J UU3,J ~,)13,J~3,J~UfinU'i::~U~,)13,J'iULL'i~"!J'fJ~'i'fJfJ ~'i~ ~ U.. .
?!J1u~,)13,J~13,J1'iC11 Un1'iLL ~{n'i~~1fJ5-7 ;~LUU~~L ~'fJ~3,J1

~1nn""i~LU~L3,Jti.fl Lii3,JLU'iU ~~'fJ~~1L~U'DU~~ IV LUU

'fJ~P1"'tJ'i~n'fJu~in LL~::n1rti'fJfJvi1~1fJLU~L3,Ju.fI Lii3,JLU'iU
" .,,'

Luuiu[;1'fJULL'in~ ~1 un'i::u')un1'iLL ~{n'i~~1fJi~~ n~..,')l.)." " '
"!J1~[;1U';'UL'fJ~2,5

'D1LUU~'D~ C1 nu13,J11.jftJ'i~lfJ'Du V1..,~n1'iLL ~V1{J'fJti1~
..

n')"'~"!J,)1~3,J1U1U 1~fJL'U~1::'fJti1~~~1 UtJ'i~L V1~c;J~ULL~::~U8

l~fJ~ 'i1fJ~1u111u'D1~ ~~1 Un1'ir;i'1uV11Un1'iLtJ~ fJULLtJ~~

'i':;;~.jiu~n'i'i3,J~~~~~~~l ~Ln~ l'i~3,J::L1~~~1fJ 1'Du~1?!J 8,9 ~""i

1 ulu'D1n~3,J~~~~~tJ'i~~V1fi 111~~~1 Un1'iU'fJ~nU3,J~L1~ ~'fJ. ..
L'fJ~~1LV1~U (epicatechin) ~~LUu~1'iLun~3,Jl~~YJu'fJ~ ~~

tJ'i::n'fJu?!J')fJ epicatechin (EC), epigallocatechin (EGC),

epicatechin-3-gallate (ECG) LL~~ epigallocatechin-3-

gallate (EGCG) 1~fJL'U~1:: EGCG ~::~ULUU'fJ~"'tJ'i~n'fJu
~inLn'fJU1'fJfJ~:: 50 "!J'fJ~.J1~';'nLL ~~"!J'fJ~11J'D'" 10 LL~~LUU~1'i

~~tJ'i~~V1fil1..,~~~~~l un1'iu'fJ~nul'i~3,J~L1~8, 11-15
.. .

U'I:::~Vl'fj[)1iAj'll'eJ~'jq1'I1 Un~3.JL'eJ~f11L Vl=nu1 Un1'IU'eJ~nU.
L 'If13.J::: L 1~ ~')u ~i1~Ln ~,,1nf1 (U'jq3.JU "i1'11'eJ~n1'ILUULL'eJU~'eJ'eJn-.
=n LL~Uv1 ~-D')tJri1!i~'eJU3.J~tfj'jq'I:::~ 'eJ1"L ~~ tJ')u11oXLn ~ L'If1. ..
3.J:::L1~8.16 u'eJn,,1nif if~31'I1tJ~1U~LL'jq~~11 EGCG if~31

f1(U'jq3.Jooun1'I~~'I:::ilu'II'eJ~L'eJul'D31 MMP 1 UL'D~~L~ii'll'eJ~.
3.J:::L1~U1~'DU~ L-DU glioblastoma 1?!t LL~:::~~'II'eJ~n1'I~~

'I:::iluL'eJul'D31MMP if ,,:::~~.r;[;1'I1n1'ILL iAjin'I:::"1tJ'II'eJ~L'D~;

3.J:::L1~'Du~if?!t')tJ17 'eJf.11~1'Iri~ UVlU1Vl'll'eJ~ EGCG ~31IJi'eJ

'I:::ilu~1'eJIJi'eJn1'Ivi1~1u'll'eJ~L'eJul'D31 MMP if~31n1'I~n~1~
-.4 ,,~~, J .'"1.1'1'" .".1

3.J1nUn 'D~f1,)13.JL'II1~" ~ U'jq')UU ,,::: LuUu 'I::: ~ tJ'DU[;1'eJn1'IU1 ~u

3.J~L1~'DU~~LL~l"Jf.;J ~L'D~~ LUU3.J~L1~L u-rl 'eJ~1J1n~ 'r'iU
...I~~~'I.I 'I ..~ ..-~ 't

LlJU'eJU~UV11 LUlJ1~'D1n1LV1l1 LL~~3.J'eJ~11n11L~lI'DI"J~V1~~ L~lI"
13J'r'iU~ ~1"J13.JLL~nlJ11~1~~11~'eJU~ n11rJ'IJ'eJ~n11Lri ~ 11~L U.

4 ~ ~ 'I ,.. ~..r...
L'r'if!'D1l1LL~~~"!J~ n11'r'ill1n1ruL1~3.JnL3.J~ V1~ULU'eJ~,,1n

~1"J13.J11l1LL1~'IJ'eJ~L~~~3.J~L1~L'eJ~~~ ~1"J13.J~13.J11t'lL Un11LL V11n,

r;)I"JL'il'r'i1~~ LL~~~'eJU~m1rJ'IJ'eJ~n11Lri~n11LL 'r'iTn1~"1l111J~. "
t;l'eJ3.JJ1L ~;'eJ~LL~~'eJt)lIl"J~~'eJU~1~1n~'eJ'eJn1u~~'" "

L Un1~UI"JUn11LL 'r'iTn1~"1l1'IJ'eJ~L 'D~ttf3.J~L 1~ l~lIvtl"Jl1J..j u
.,: ~.. a ,. ... ~,
L 13.J,,1nn11V1 L'D~~ 3.J~L 1~,,~lI 'eJlIV11~1l1LL~~L~~ 'eJU~I"J~1U

.. a ~ "
LU~L3.JUV1 L3.J3.JLU1U (basement membrane) 'IJ'eJ~3.JUL'eJ~ LL~I"J

~~L~;'eJUr;)1"J 11J~t;l'eJ3.JJ1L ~;'eJ~LL~~'eJt)lIl"J~~'eJ u~1~'eJ'eJn 11J 1~ II" "
, .. a .. ",

n11LL V1ffi~1ULU~L3.JUV1 L3.J3.JLU1U'IJ'eJ~~~'eJ~L~'eJ~L 'lJ1~n1~LL~"
L;'eJ~ LL~~n1~"1l111J1~vtI"JT1~n1l1 LL~~L~'eJL'D~~"~'eJ'eJn"1n

.. ~ " ,..r ... .. ~ ~ " '1.1
n1~LL~L~'eJ~LL~~n~UL 'lJ1~L U'eJLlI'eJ~1'eJ'eJl"JlIl"J~V1'eJlI~1~'eJ'eJn LlJ" "

.. aa ...~, .
L 'D~~3.J~L1~n,,~L~~'eJU~I"J~1UL 'D~~U~~'eJ ~L~'eJ ~ (endothel1al.

.. a .. .. ~ oJ

cells) LL~~LU~L3.JUV1 L3.J3.JLU1U'IJ'eJ~~~'eJ~L~'eJ~'eJn~1~~U~
..r.. a~ , 4" ..

U'eJn,,1 nUL "D~~3.J~L 1~lI~~13.J11tlll'eJ lI~~1l1 L3.JV11n'D U'eJ n L 'D~~

{Extracellular matrix (ECM)} L U1~~~1~n11L~;'eJu11J~l"JlI

r;)~oJU"~L ~U1~11~1"J13.J~13.J11tlL un11u'eJlI~~1l1 ECM l~lI
.. a ~ .or ~ oJ~",..r

L'il'r'i1~ LU~L3.JUV1 L3.J3.JLU1UUULlJUlJ~"lI~U~V1L'DU~'D~1"J13.J

1ULL1~'IJ'eJ~L"D~~3.J~L1~1~ 2.3.
L3.JV11n-n L3.JV111~11J1~Lu~ {Matrix metalloproteinases

(MMPs)} LUUn~3.J'IJ'eJ~L'eJu1"D~~~r11"J13.J~13.J11tlL un11u'eJlI.
~~1l1 ECM 1~~1'eJu~~3.JV1n'DU~ 11"J3.JiI~~'eJ~~1L~U~~LUU. .
'eJ~pj1J1~n'eJU3.J1nn111'eJlI~~ 80 'IJ'eJ~11J1~uLu ECM 'IJ'eJ~

T1~n1l1 LL~~~1nn11~ ~'eJ~~1 L~U oJ U 13J ~13.J11tltl nu'eJ lI~~1l1",..
1~~l"JlIl1J1~Lu~(proteinases) LUn~3.J:fju 1 r;)~iiu MMPs ~~

LU un~3.J'IJ'eJ~L'eJu1"DJ~ ~UV1U1V1~1fi ruL Un1~UI"JUm1LL 'r'iT. w

n1~"1l1'IJ'eJ~3.J~L1~2-4~uCt~u"~UU'r'iU~L'eJu1 "D~'eJlI1 un~3.Jdn~1. " .
~ 't 'I ~ ,..r "J 'I ~ ~~'I'

26 ~I"J L~lIL'eJU L"D3.J L Un~3.JU ~~tln~11~'lJU L u~n~ru~V1l1~ L3.J. "
'r'i1'eJ3.Jvi1~1U ~1'eJL1l1n1111JL~L.lfuvf (latent form) LU

"

~il11"J~1Jn~ LL~~~'eJ~n1ffi11n1~~u 1~lIn11r;)~ l~L3.JU (domain).
~l"Jul1J1L1J1J1V1~ (pro-peptide) 'eJ'f)n 11"J3.Jvf~r;1"eJ~n11

'eJ~~'eJ3.J'IJ'eJ~i~n~~ (zinc atom) ~vi1LL~U~LL~V11~~n l~L3.JU

(catalytic domain) Lri~LUU X1JLL'eJ~Vi~ (active form) ~~
. 'I" 'I "...r

~~~13.J11tlV11~1U L~ LL~~ L Un1~UI"JUn11n1~tJjun11V11~1UU
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1.jf.ji~\.I1~fiiJ'f)~n\.l1'if1 ~1'f)iJ'f)~n\.ln1'i~n~1~'IJ'f)~ 1 'if1~:;L1~.
!J1'f)1,j

C1nLu~tJul':';riuL 'D~':;.f)n ~f~LL~:;L 'D~':;C1nL~tJ~"'1f) L U.f)nLUUL 'J~1" "
48 i'Jl).J~ L~If)~'iUnl~U~L~~IIf)I~I'iL~tJ~L'D~':;~:;C1nLnU LL~:;"

u"1).JI~L~'iI:;.J'i:;r;i'U~'JI).J~I).JI'iC11 Unl'i~11~L'f)UL'D-!J MMP-2

?/1~tJLV1~U~L"~I~UL'Dl).Jn'iI~YJ (Gelatin Zymography)

Q~.t" .. ~ Q .(
n11,)~fJU~'f)~n11P\n~~,)13,J~13,J11C1~'f)~~11~n~1J1~V1fi .

EGCG ~1nl1J'n1 ~34lJ1'f)L'f)U1'n3f MMP-2 1~fJL'il~1:;~~lu

n11ii1Jt~n11n1:;r;]'un11vi1~1U~'f)~L'f)u1'n3f MMP-2 lu.~.. "Q .. ~ ..~ .t.r
L'n~~ L~U~'f)~3,J:;L1~'nU~~LL~,)13,J~L'n~~V1 L ~1:;L~ fJ~~ U~1n

.. "~ 1 " " .."'] ..
L'n~~3,J:;L1~V1 ~~1n3,J:;L1~~'f)~~UL U3,J~~fJ

~ --
'J'aGl bb~:'JDn'1~.

n1'i ~ 'W1:~i iJij ~'lJ~~ 1~u
..' ".1'" .r

L"Jj~~l~u~L-nt un1'j'Y1~~'1)-3~f-3u.;r-3~~~ L~1~L~f.J-31 u

.1' .. ~

'1)1~1'j'L~f.J-3L"Jj~~"JjU~ DMEM (Dulbecco's Modified Eagle's

Medium. GibcoBRL. NY. USA) ~u'j'~n'1)lJ~'Jf.J:nf~1'1)f.J

~~ 10 (10% fetal bovine serum) n~~131u 2 31~fil~~1f"
. ~~ - - , - --

(2 mM glutamIne) L~UU"Jj~~U 100 fJU~~'1)~~~~~'j' (100

IU/ml penicillin) ~L~'j'tJ1~3Jf.J:nuoir~L~~ 1 00 l~l~'j'nf~
, - ~- .

~'1)~~~~~'j' (100 J.l,g/ml streptomycm sulfate) LL~~

LL'1)~1~LY1'1)1:nuu 0.25 l~l~'j'nf~r;1'1)31~fifi~'j' (0.25 J.l,g/ml

amphotericin B) 1~f.J'1)1~1'j'L'/f.J-3L"Jj~;LL~~~1'j'u'j'~n'1)lJ

iI-3~~~~~1~~1n GibcoBRL (NY. USA)
.. .1' II" d - ..

L"Jj~~~~C1nL~f.J-3 ~ U~'1)lJY1'1)CU~/l~ 37 '1)-3P\1L"Jj~L"Jjf.J~ LL~~" "."

31'j'~i1lJ~1flJ'1)ul~'1)'1)nl"Jj~1'1)f.J~~ 5 n1'j'~f.J1f.J~1U'JUL"Jj~;~::

yj11~f.Jn1'j't11f.JL"Jj~; (subculture) ~ L~1CYL~~~1UL'/ f.J-3~-3

, .1' .'II it ~, '1 II" .,.. ~.I~

~~1UL~f.J-3L"Jj~~~~~ U'1)~'j'1~'JU 1:5 ~~f.J~'DL'1)U~"Jj~Y1'j'u"JjU-"
11j~~L'1) (Trypsin-EDTA) L"Jj~;~~tJnt11f.Jiu~1\o1~~ 1 ~f-3

n1'abm~iJ3Jbb\'l-6i~~eJ~ b~b'Vi'U,'Vi MMP-2 ~1n

a-, 1 iJ'U,eJ n b \1 n'U bezl~~3J:b;~!1,1,ma bbA'J aia bezl~~
.. .." ..~ "

L1.J'f)~,,1nLen'Ci'Ci~::L'I~ H5C-7 ~'I::[;1lJ~'f)~n1'1~'I1~

L'f)1.JLen3f MMP-2 Pi'f)1.J.jJ1~~1 v1~J1.Jn1'1Pin~fl,)1~~1~1'1[1

'iJ'f)~Len'Ciii L1.Jn1'1n'l:;-~1.Jn1'1vi1~11.J~'f)~L'f)1.JLen3f MMP-2 ~~.
"'1~U1.J~'f)~L~~L'f)1.JLen3f MMP-2 "1n1l1tJ1.J'f)n'Ci~LU LL~~~

., .. .!:'I """.",..

'iJ'f)~L'f)1.J~en~ MMP-2 men ~ 1.Jn1'1V1[;1'Ci'f)~flf~1.J ,,:: ~[;1,,1nLen'Ci'Ci

U 205 ~~LU1.JL en'Ci'Ci"CiU"1n~::L 1~enU[;1'f)'f)~ ~1 'f)en1flfl~1f~'f)~

~1.J~tf (human osteosarcoma cell line) ;~L~flJfl,)1~.
'f)1.JLfl'l1::.J,,1n Professor Dr. Kazuhiro Eto LL'Ci:: Associate.
Professor Dr. Masa-Aki Ikeda, Tokyo Medical and Dental

University, Tokyo, Japan ~

~fin11L~1tJ~LL~~~'iJ'f)~L'f)1.JLen3f MMP-2 ,,1n1l1tJ1.J'f)n
.~." 0 '1 .".

~::V11[;1~1.J fl'f) Len'Ci'Ci U20S ,,::[1n[11tJ'Ci~~1.J,,11.JLYi1::L'CitJ~"
.. "0 .. - Q .

Len'Ci'Ci'iJ1.J1[;1L~1.Jt,J11.Jp!1.JtJn'Ci1~ 60 ~'Ci'CiL~~'I ~11.J,)U 10 ,,1U"
.. 0 .., -.'"I

V1fl,)1~~U1LL UU 1 0,000 Len'Ci'Ci~'f)~1'11~LenU~L~~'I LlJUL,)'Ci1

.:. 1 l: .". .. . I" .'"I 24 en') ~~ ,,1nUU'f)1~1'1L'CitJ~Len'Ci'Ci,,::[1nLlJ~tJULlJUenU[;1V1

"

L,J~~f~LUUL,)'Ci1 24 !n')1~~ LL~,)~~LU~tJULUU'f)1~1'1Lfnu~

Len'Ciii~L,J~~f).J~nflf~~~~L Uili~1~'1 3 31'Cififi~'I[;]'f)"1U LL'Ci::

LfntJ~[;]'f)LU~n 24 !n')1).J~ "1nJU[;1[;1LrilJ'f)1~1nfntJ~Len'Ciii"1n"

LL[;]'Ci::,,1ULfn tJ~L en'Ciii'l,)~ riULL~ ')U1 LULL tJ nioi')u'iJ'f)~ LP!~L en'Ciii~

'f)1"U::U U~1 'f)'f)n ~ ')tJ Lfl1 'f)~li ULL un fl,)1~ L 1,)~~ LL tJ nioi,)uL~"
'f)'f)nLuLrilJ~'f)CU~ll31 - 20 'f)~P!1Len'CiL:ntJ~"un11":;-U1~1Lojf. "
LL'Ci::,,::L1tJnioi')ud11 U20S conditioned medium

ili~1CU'iJ'f)~L'CiL.xuvi' MMP-2 LU U205 conditioned

medium ,,::[1 n~'I'),,~'f)lJ 1[;1 tJ L V1 flU fl L,,'Ci1 ~ uLen1~ n 'I1rJ~"

LL'Ci::ii[;1ioi')u'iJ'f)~ U205 conditioned medium ~U1LUL~).J

L~'f)LUULL~~~111tJU'f)n~'f)~ MMP-2 ~1~flJLen'Ciii~::L1~

'DU[;1~LLP1')ii~Len'Ciii fi'f) 'f)1~1'1LfntJ~L'D'Ciii~L,J~;f~un~ 1 ioi')u

[;]'f) U205 conditioned medium 1 ioi')u LL'Ci::,,::L1tJnioi')u
.". , .". , , ~

t,J~~U,)1 'f)1~1'1L'CiU~Len'Ci'CiV1 ~~).Jen'l~LLlJlJt,J~~ (serum free

n1'a Gl 'a 'J ~ 'VI 1 'a::tJI 'U fI'J13J a13J1 'a tl ~ 'e)\1 b"Z1 ~ '6i 3J:: b; \1

~U Gla bbfl'J 'if a b"Z1~ '6i1cu.n1'a ai 1\1 bb ~::n'a::m cu. n1'a.

~1\11cu.~'e)\1b'e)cu.1"Z1aj MMP-2

L'D~rfj Human foreskin fibroblasts (HFF), Human

squamous cell carcinoma-3 (HSC-3) LL~:; Human squa-

mous cell carcinoma-7 (HSC-7) :tJ'~L~:;Ur1,),)).J

'tJ~Lr11'):;';~')n Professor Teruo Amagasa, Tokyo Medi-

cal and Dental University (TMDU) , Tokyo, Japan CJn

ti')tJ~~l u~,)uLitJ~L'D~rfjLLUU 24 ~~).J~r1')')).J~U,)LL UU 50,000.
.., ...1 ""1" .loJ...1 ..r

L'D~~~'tJ~~).J LuUL,)~,) 24 'D')L).J~ LL~,)Lu~tJULuU'tJ,)~,)1L~tJ~.
L'D~rfjLLUUL~31~:;).JLUUL,)~,) 24 !r;')1).J~ L~'tJl~L'D~rfj'tJtJ"lu~f1,),):;"
ii~ (Quiescence) ~')nJ U~1~1'tL;/; 'I~LIrf~'; Ll' " IL11~;;~1 medium + U70S-cnnciitinnp.n mpni'lm'
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Gennany) 1Utijj;111~'1U 1 r;]'fJ 91Uill~1j;11 1 ~~~~j;11 9~

1?!i~11~~~1U1~~3J'1-1 LL~'1~-1U11uli~1O11n11~ ~n~ULL~-1?!i'1U
"

~LUP11j;111'1.J1j;1~Lj;1'fJf~~'11~U1'1~;U 570 U11UL~j;11 LL~'1U1

1O11\i11~u L mUtJL \i1 UtJ1-I1~1U'1UL on~';;91nn11.,.J~1j;11~1U..
..1 . .J' n11Y1~1j;11~1UV11~ U91nn11L ~1~L~ U-1L'D~~V1 V111tJ

..

~1U'1U~-11 U91UL'l U-1L'D~';;LLtJtJL~U'1ntJ,j1-1?!iuLUUL'1~1 16

i'11~-1 LL~'1~1'19li~~1U'1ULon~~1~u1fi,j1-1?!iu 1O11~1?!i9~U1~1

1.jf L U1UtJL \i1 UtJntJ~1U'1UL'D~';;Y; V111tJL ~ 'fJ1-I1 P1'11~i ~VT Ufl

o. ..~ I ~

1~1-1'11-191 U '1 UL 'D ~~ n tJ ~1 n11 ~ ~ n~ ULL~-1"

n'l'a L\'Iii iJ'Ju 'l n'l'a n'a::m 'U. n'l'acvi'l~'l'U. ~ £1~ L£1'U.1"l1 aj
.

MMP-21G1iJa'l'a~::~'liJA£1~~'lL~'U.
.. , 'I ..r

L"D'n'n HSC- 3 LL'n:; HSC- 7 tlntl1f.J'n~ L U,,1UL'n f.J~..

L"D'nflLLUU 24 ~'n3.J~P1,)13.J~U1LL \lu 50,000 L"D'nfl~'f)~'n3.J LUU. .
L')'n1 24 i')13.J~ "1n,fuLU~f.JU'f)1~11Lif.J~L"D'nflLUU"D11~~

1~~=nf3.JLUUL')'n1 24 i') 13.J~ ri'f)uL13.Jn11Y1~'n'f)~ 1 Un11Y1~'n'f)~

.." J.'"I ':"1'1 J ..
L"D'n'n3.J:;L1~,,:;tlnL'nf.J~LuUL')'n1 48 "D,) L3.J~ L U'f)1~11L'nf.J~L"D'n'n..

~l~~=nf3.JLLUUCJ~3.J 1~f.JLLU~tJ'f)nLUU~'f)~n~3.J ~'f)n~3.J~l~fU. .
~11'n:;'n1f.JP1'f)'n'n1L"U {(Vitrogen) Cohesion. CA. USA}

~vi11m~P1,)13.JL,j3.J,jU~~Yl1f.J~ 200 13.J1P11nf3.J~'f)31'n~~tI11.
" QQ " , oJ., ,.",~
~')f.Jn1~'f):;"DtI1n1'f)f.J'n:; 0.025 LL'n:;n'n3.JY1 L3.J LtI11U~11'n:;'n1f.J.

n1~'V\~aeJ'UeJ~~eJ\1 EGCG c;ieJ~::tiI'Un1~n~::Gi'U..
n1~\li1\11'U.~'RJ\1L'RJ'U.1t1a.i MMP-2

L'D~; HFF. HSC-3 LL~:: HSC-7 Clnci1tJ~~lu~1u
".r.. "0" ..

L~tJ~L'D~~LL1J1J 24 "'~3.JLL~::n1::~Un11V11~1U"II'i)~L'i)U~'D3.J. .
MMP-2 C;),)tJ~11~::~1tJ~'i)~~1L~u1~tJ:)fin11~~~n~1,)Lt)

ii1~C;)U lU~111,)::~~"'1'i)L~~ EGCG lun~~~,)1J~~~::L~3.J. .
n1~'i)::en~n ~,)13.JLii3.JiiU1'i)tJ~:: 0.05 Ytl-ii'Luu~')vi1~::~1tJ"II'i)~

EGCG ~,)13.JLii3.JiiU~~-X1tJ"II'i)~ EGCG Ytl-D1unfi~V1~fl~~fi'i). .
1 LL~:: 1 0 L3.J1~113.J~1f

~'f)~~1L~\J

L'n~; HFF Cln1;LU\Jn~~~'J1J~~;'1..,flJn11~1'J~~'f)1J" . .
~~~'f)~~11~:;:~1tJ~'f)~~1L~\J1\Jn11n1:;:IJi'\Jn11vi1~1\J~'f)~.

II .. ,
L'f)\JL'n~ MMP-2 L \J'f)~~1n~11tJ~1\J'J1 ~11~:;:~1tJ~'f)~~1L~\J

~1~11Cln1:;:~\Jn11V1°1~1\J~'f)~ MMP-2 1\JL"D~~1~
.

~ !'1"'18" ,.r, .. ~
L1J11J~1~V1 LVl L"D~~ HFF ~:;:ClnCl1tJLL~:;:L~tJ~L "D\JLVltJ'JnlJ"

HSC-3 LL~:;: HSC-7 ~n~1'JLL""'J,j1~~\J tJnLrj\J1\Jn11V1Vl~'f)~

HFF ~:;:ClnLi tJ~1 \J'f)1"'11LitJ~L"D~;~13J31=nf~ lVltJl3J1~;
"

.r , , ~
'f)1"'11L~tJ~L 'n~~V1 L~~"D1~ LL 1J1J~~~

n1'a1b~'a1::~beJ'U.l"l13i MMP-2 r!t'J2Jb'V1~U~b~~1

m'U.l"l1t3Jn'a1'W~

'fJl ~1 'i Li tJ~ Lon ~~, ULL t;i ~ ::nl'iVl c;)~ 'fJ~~::C1 n";l ~1
..

1Lf1'il::~~,)tJL Vlf1"f1L~~I~uLon1~n'ilwYJ' 8 ~~~1finl'i 1c;)tJri'fJ

.. .,r.. " '1..1.':1
f1'fJ 'fJl~I'iL~tJ~Lon~~~::CJnLLtJnc;),)tJn'i::LL'jq ~ yjyjl (gel electro-

phoresis) LUL~~vi~f1,)I~L;;~;;U~'fJ~'fJf11~1~ltJr;1 (acrylamide)

T'fJtJ~:: 1 0 LL~::L~~I~U (gelatin) f1,)I~L;;~;;UT'fJtJ~:: 0.11c;)tJ

L~~I~U~::LUU:r;U'jqL~'iVl (substrate) ~1~fuL'fJULon~ MMP-
oJ. 1. I ~ " '1..1-':1 ~ "" "

2 L~'fJVllnl'iLLtJn u'i~Uc;)')tJ ~ yjyjlL'itJU'i'fJtJLL~,) L~~~::C1n~l~
..

" . """
c;)')tJ'jql'i~::~ltJ TntonX-100 f1,)I~L~~'JJU'i'fJtJ~~ 2.5 'jql~

'i'fJU 'i'fJU~:: 10 ulVi n'fJu'I11LutJ~LU'jql'i~~~ltJ develop-

ing buffer (0.15 M NaCI, 10 mM CaCI2. 50 mM Tris-

HCI pH 7.5, 0.1 % Brij35) LUUL,)~1 1 fiu vi~CU~1J~ 37
~ 1:..."" .

'fJ~P11Lon~LontJ'jq ~lnuu~~tJ'fJ~L~~c;),)tJ'jql'i~::~ltJ Coomassle

Brilliant Blue R250 (Sigma. MO, USA) f1,)I~L;;~;;UT'fJtJ~::

0.5 L U'jql'i~::~ltJCJ'jq~'JJ'fJ~L~VI~LL'fJ~n'fJtI'fJ~;LL~::n'iC;)'fJ:::n~n

(f1,)I~L;;~;;UT'fJtJ~:: 40 LL~::T'fJtJ~:: 1 0 ~1~i11i\U) LUUL,)~1

1 i')l~~ LL~,)~I~~~,)ULiiu'fJ'fJn~,)tJ'jql'i~::~ltJCJ'jq~'JJ'fJ~L~VI~

- . J~-
n1~'J bf1~1::'VI'VI1 fI'J13J b'lJ3J'lJU'VIb'I:JU'W'li'lJeJ\1 EGCG
. "'_d

G1eJb"ZfaaG1'JIJ'J6 MTT

'i~v1Url,)1~LiJ\J~M'!JIf)-3 EGCG ~~1LrI'i1~.J~,)U1fi MTr19

v1-3i\JI;1If)\J1~utilf)v1-3if Lon~; HFF, HSC-3 LL~~ HSC-7

t1nti1u~-31 \J~1\JL 'f'j1~Li U-3Lon~;LLUU 24 ~~~L-rl\JL~U')nU" .
,j1-3~\J LL~~n1~~\J~,)U EGCG (Epigallocatechin gallate,

Sigma, MO, USA) ~rI,)1~L,j~,j\J1Ji1-31n\J ~LI;11U~;f\J

1~u~n1~1f)~~~n rlri1~L,j~,j\J1If)U~~ 0.05 LiJ\JI;i')vi1~~~1U
" iJ .:. 1 1 ..:' -"I'

n'i~I;1\JL \JL,)~1 24 on') ~-3 ~UIf)1~11L~U-3Lon~~ L \JLLI;1~~~~~. .
~~t1n~~lf)lf)nLL-i\")-i\'1-3~')U.,-jIf)~L.,-j~U.,-jL.,-jlf)fLon~1U~ 2 rlf-3 ~1n" "

..

U\JL~~~11~~~1U MTr (Thiazolyl blue. Sigma, MO, USA)

~-31 \J1f)1~11L:tU-3Lon~;~13J31onf~LL~~YJ\JIf)~L1~ 1 m~rI,)1~L,j~

,j\J~ ~Yl1UL v11nu o. 5 ~~~n:;~IJiIf)~~~~ 1;11 1 \J 4 -i ')1~-3.
~~Yl1U1I1f)-3m1n1~~\J Ldlf)rl1UL,)~1 24 -i')1~-3 vi1n11~~.. "

". 440"
~11~~~1U MTT 'fIlf)n LL~,)V11~~~1u~~n~~,)-3L1I~1I'fI-3

formazan ~,)U~11~~~1U~~~1~~~1-31n~on\Ju.,-jL .,-j'flfLL~~

DMSO (Dimethylsulfoxide. Merck, Darmstradt.
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eJ~n'l'af1n'li'l

iinti~'a1J-j1\1I.'ZIaa..
HFF LUUL6J!~~L~.J~1?!t~1"1nL6J!~;L d'f)L~'f)L~fJ,).jiU ~

.1' ~" ., d .J
11J11-31fJ1,)r1~1fJn1::~,)fJ ~ U'lJru::V1 HSC-3 LL~:: HSC- 7 6J!-3
"

."1 ~..d~.",..".1'".."., ..
L1JUL6J!~~ ~~UV1L(;11fJ~ ~~,,1n6J!UL U'f)~::L1-3"1n~U~ U~U~fJ LL~::.
LUUL6J!~;~~ ?!tUn1L U~"1nL6J!~; L ~'f)ufJ') "::~1Ui1-3LL(;1nj;)1-3. "
'f)'f)nlui{-3u11n!jL UlU~ 1 L6J!~; HSC- 7 "::~lui1-3n~~ LL~::

"Q ~ ~ ~ ~~ ..,

L 'vIUU,)Lr1~fJ~n~~6J! ~L"U ~n~ru::n11L1fJ-3(;1')~'f)-3L6J!~~,,::'f)fJ
"

rlULUUn~~ 1 l~fJLLj;)~::L6J!~;,,::i~t7~rlu ~,)UL6J!~; HSC-3

"::~1ui1-3j;)1-3'f)'f)nlu 1~fJ,,::~uL6J!~;~~iln~ru::~Fl'f)u,j'1-3"

n~~uurluL6J!~;vi ~iI n~ru:: r1~1fJn1::~,)fJ LL~::"::~ n11L1fJ-3

i{') 13J LU U 1::L,j fJuiin 1~ fJ 13J~u n11~ ~ i{')L uunri:l~~i~ t7~ rlU.
L'vI~'f)ULU HSC-7

.. ~~ " " " "
LL'fJ,«n'fJ~'fJ,«,«LL,«~n'J~'i1~on[;ln (Pl11~L'IJ~'lJU'J'fJtJ,«~ 5 LL,«~'J'fJtJ,«~

7.5 [;l1~i.1~1J) 1J1L1CU;131L'fJULon-:J MMP-2 ~~U'J1n~LUU

LLC11J1~1JUL~,«~.J1L~U 1;i1LL~U~'IJ'fJ~L'fJULon-:J MMP-2 1JUL~,«

~~[;l'J1~~'i11Jn1J'J~~1J'IJ'fJ~L'fJULon-:J MMP-2 ~~~~~1nLon,«,«"l,«,;i
"."1 ~.. " .l'...,J ~HT -1 080 on~L1JULon,«,« L,«U~1n~~L'J~'IJ'fJ~L U'i1LtJ 'fJLn tJ1WU

'i!U~L yJ11J'Jon1flPl~1f'IJ'fJ~~u~{J (human fibrosarcoma cell.
line) m.jfLUU~1Pl11JPJ~LL1J1J1J1n (positive control) rit1~f1J

n1'J~LPl'J1~";~1tJ L V1 PlUPl L~,«1 ~u L on1~ n'J1YJYJ L on,«,«"l,«,;iu)~f1J

Pl11~'fJ~LPl'J1~";~1n Associate Professor Erik W. Thomp-

son, St. Vincent's Institute of Medical Research,

Melbourne, Australia

HFF HSC-3

'i'lJ~ 1 1Uci1EJ/l1EJ'lIn';;tJ~LyJ~~tJUV111~II1~ri1tfi:~~EJ1EJ 20 Lvl1 LL~V\~1Ui1~~tJ~L'nf\{i HFF. HSC-3 LLf\:: HSC- 7 ~~,)1)J"'U1LLUU1tJEJf\:: 70.. .. .
.l .J

~tJ~WUV1

Figure 1 Cell morphology images of HFF, HSC-3 and HSC-7 at 70% confluency were captured from a phase contrast microscope

at 20x magnification.

f1'J13Ja13J1'at1!lil~ b"Z1~-6i~ bbGl n Gi1~ nu' un1'aai1~

bilU1"Z1aj MMP-2 bb~:: bilU1"Z1aj MMP-g 'U~1U
..

biil~b"Z1~-6i

ili~'1ruLL~::/jqf1'1,)::'IJ'f)~L'f)\.I1'D.;j MMP-2 1 \.IL'D~;~1~

1~fum'in'i::rfI \.I t1 nil'1~'1~ LPJ'i'1::~ 1~ tJ L Vl PJUPJ L,,~~'1 ~ \.11 'Dl~. OJ
n'J'1~YJi1~u'i'1n!Jl \.IlU~2 1~tJ~LPJ'i'1::\f"'1n'f)1~'1'JLitJ~L'D~;

~ L,)~'1 48 -I') 1~~1 \.I/jqf1'1')::~1~~~f~ "r'4U~'11 \.I/jqf1'1')::un~

-"1 .¥ 1 ..
'IJ'f)~L'D~~ L \.I,,'1\.1L~tJ~L'D~~ ~n'1'i/jq'i'1~L'il"r'4'1::L'f)\.I 'D~ MMP-

'1 ~ .. ... '1
2 L\.I HFF L~tJ"r'4U~n1'i/jq'i'1~ L~LVl\.lVl MMP-2 (72 kD) L\.I

1::c;i'tJ~:r;~L~ulu'Uru::~~tJ tfjuL[;1'1)f~L~tJ~ MMP-~ (68 kD)

LL~::LL'1)~\/i\'.J MMP-2 (59 kD) lU1::c;i'tJ~~'13-J'1nLd'1)L\/itJtJnu

~'1"1-1:;tJ HSC- 3 ~tJ~ n'11~1'1~vf~L'1)Ul'D';; MMP- 2 LL~::

MMP-9 l~tJL'1)Ul'D';; MMP-2 ~::~tJL'il~'1::1u11JLLtJtJ'U'1)~
"

L~L ';;UYI LL~:: tfjuL[;1'1)f~L~tJ~ L v\'1.jU'1),j'1~:r;~L~U ~'1"1-1:;tJL'1)Ul'D';;

MMP-9 ~tJlu11J'U'1)~ L~L';;UYI (92 kD) LuutiI\')ul"1-1ruLL~::
" .,

~tJ LL'1)~\/i\'.J MMP-9 (82 ill) lU1::c;i'tJ~~'13-Jln luVl'1~n';;tJnu

Hsc-71~~tJ~n'11~1'1~ MMP-2 LLIfi'1),j'1~l~ LL~::~n'11~1'1~
" .. ' .

L~L VlUVl MMP-Q 'l u, /j-3J')ru~r;i,)~I')n
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HSC-3 HSC- 7HFF

~tl~ 2
4 1 '1 _.I~I ~ 1 .. oJ ~ .r .. .J

L.,~1~U 'DL3Jn11~~LL~V1-31::V11JL,!)U 'D3J MMP-2 LL~:: MMP-9 Y1~1,).,~1JLUf)1\111L~!J-3L'D~~.,1n HFF. HSC-3 LL~:: HSC-7 Y1

L,)~1 48 -tJ,)L3J-3 'U~fl1')::tJn;;m~~n11n1::~U.J')'iJn~1LL~V1-311i1LL\1U-3~f)-3 MMP-9 ~ 92 kD (L~LYlUvl) LL~:: 82 kD (LLf)fI~~), LL~::

MMP-2 v1 72 kD (L~LYlUvl). 68 kD (fJUL~-;];~L6i!JV1) LL~:: 59 kD (LLf}~~~)

Figure 2 Gelatin zymography analysis demonstrated the levels of MMP-2 and MMP-9 in the conditioned media of A8-hour

cultures ofHFF, HSC-3 and HSC-7. Arrowheads indicated the positions of MMP-9 (latent at 92 kD and active at 82

kD), and MMP-2 (latent at 72 kD, intermediate at 68 kD and active at 59 ill).

A B
U20S HFF HSC-3

. +
HSC-7

Collagen+ +- ~ -
92 kD
82 kD

.. 72 kD

.. 68 kD

.. 59 kD

.J
~'lJ'VI 3 L~fl1~ul'D1~n11~~LL~~~1~r;i'1J~'t)~L't)ul'D1! MMP-2 LLfl~ MMP-9 (A) LL~~~1~r;i'1J~'t)~L't)ul'D1! MMP-2 LLfl~ MMP-9 LU

't)1\-11n't;tJ~L'DflflLLlJlJlJ~~m-D'L't;tJ~L'Dflfl HSC-3 LLfl~ -7 L~'t)U~LU~L't;tJ~L'Dflfl'U~n1')~m~jj\'Dflfl LUUL')fl1 A8 /r;')1~~ (B)
oJ. " . .,.. ~.. ~ ~

LL~f1~lJfln1n\-lUtJ,)U1n11n1~~un11V11~1U~'t)~L't)U~'D~ MMP-2 ~UL'Dflfl HFF. HSC-3 LLfl~ HSC-7 ~~tJn1ng)~~11fl~fl1tJ.
rI't)flfl1L~U ~rI,)1~L,j~,jU 200 1~1r11n:;~IIi't)~fl~~~1 LUUL')fl1 A8 /r;11~~ (LLC1,)~,)1) LLfl~n~~rI,)lJrI~~1~lrJ1:;lJrI't)flfl1L~U

(LLC1,)-D'1tJ) .x,)flnPlnL~~~1Ji1LL\-IU~~'t)~ MMP-9 ~ 92 kD (LflLflU.r,) LLfl~ 82 kD (LL't)rlVi~). LLfl~ ~MP-'2 ~ 72 kD (LflLflU.r,)...

68 kD (~uL~'t)f~L~tJ~) LLfl~ 59 kD (LL't)rlVi~)

Figure 3 Gelatin zymography analysis demonstrated the levels of MMP-2 and MMP-9. (A) The levels of MMP-2 and MMP-

9 presented in the SFM+U20S conditioned medium (source of latent MMP-2 in the culture of HSC-3 and -7) after

d8-hour incubation without any cell. (B) The activation of MMP-2 in the d8-hour cultures of HFF. HSC-3 and

HSC- 7 in the presence (right lane) and absence (left lane) of 200 j:!g/ml soluble collagen. Only HSC-3 and HSC- 7

were cultured using SFM+U20S conditioned medium. Arrowheads indicated the positions of MMP-9 (latent at 92 kD

and active at 82 kD). and MMP-2 (latent at 72 kD. intermediate at 68 kD and active at 59 kD).
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Ln(;1'i1ULUIE)""'"1L~tJ~L'D~~'V1 (;1~1nL'D~~ HSC-3 LL~:: HSC-

71u'iltU::mUL'D~~ HFF ~~'r'itJ31 LLIE)P1~~ MMP-2 lE)f.irilE)U
"

LL~l"Jn 31m3.J1 tU~~':fJ UIE) f.i1~i (;1 L~U 1(;1 tJ (;1~1 n P11"J13.J L .ji3.J'ilIE)~ LLC1tJ" "
, .. Q .r

~1"J1~'V1L 'r'i3.J'ilU

~2] ~~1 b ~Ua1 aJ1'ag b\llitil'JU11.\i/ bniln1'a n'a::m'U.n1'a
.

\li1~1'U.!l2]~ b2]U 1"l1aj MMP-21.'U. HFF, HSC-3 bb~::

HSC-7 ba12]b"l1~~2]ii1.'U.aal1'J::~ajbil'U.1"l1aj MMP-2
u

.1' '-"' 1 , v V"" 1"" "
11)1~11L~U~L'D~~Yl ~~'D1~LLlJlJCJ~~~~Yln~1,} ,}'lJ1~~\.I

C1n1.ifLU\.lLL~~~'lJI1)~ LI1)\.I1'D'! MMP-2 ~L~~1 iXnlJL'D~{j HSC'-"
d.. v 1 .- '"

3 LL~::: HSC- 7 'D~JJ1:::~lJ'lJI1)~LI1)\.I 'D~ MMP-2 LL~::: 9 Yl

~1,}"t)' ~ 1~ UI1)1P1UL Yl rJUrJ L"~1~\.I1'D 1~ n11wYJI;i~u11n!J 1 \.IXU~

3A n1u~ii~"1nvi1n11tJ~1 \.I/iL-:U~L'D~~"l \.I~n1'}:::~1~~L'D~{j"

LU\.IL,}~1 48 .t;'}1~~ L~I1)LL~~~1:::l;ilJ'lJI1)~LI1)\.I1'D'!vf~~I1)~Y;

L'D~~"t/iflJ1 \.IoJi'}~ 48 i'} 1~~'lJI1)~n11Yl~~I1)~

1\.1 1U~ 3B LL~~~1:::l;ilJLI1)\.I1'D3.'i MMP-2 LL~::: MMP-"
'1 .1' .- v , " "cJ. '1".1' .-

9 \ \.I11)1~11L~U~L'D~~CJ~~~~n~1,}'lJ1~~\.IYl\.l1~1 \'DL~U~L'D~~

HSC-3 LL~::: HSC-7 ~,}\.I HFF 1/iflJI1)1~1n-:u~L'D~{j~

1~~=nf~LLlJlJun~ vi1n1n-:u~~I1)1u~nLu\.I1:::u:::L,}~1 48 i'}1~~
'1 cJ.. 1 '" ~ '1 "v .-

\ \.I~n1,}:::Yl~LL~::: ~~n1n~~~11~:::~1UrJl1)~~1L,,\.I \ ~nlJL'D~~

CJ~,,1nL,,~1 ~ \.I1'D1~ri11wYJ~lJ~1rJl1)~~1L"\.I~1~11C1 L~,j u'}

1111 iXLn~n11n1:::/i\.ln11vi1~1\.1'IJI1)~LI1)\.I1'D'! MMP-2 1~ \.I.
Yl n L 'D~~"t~ U LL~1~~ CJ~ ~ 11) n11n1::: /i \.In11vi1~1\.1'IJI1)~L 11)\.11 'D,!. .
MMP-91~u~lJ~LLC1lJ~~1~'lJI1)~ LLl1)rJ~W MMP-2 ~ 59 kD

EGCG ,j \J i \1 n1'i n'i:fii Un1'i<v11\11U~eJ\1 beJu1"Zf 3.i
.

MMP-2 bU HFF, HSC-3 bba: HSC-7
.. "", ..

~1'l~::~1f.J EGCG V1Pl,)1~L"IJ~"lJU~1~ 1 V1 1, 5, 10, 50,
'1 ~ ~ .. . " " ".'"1 A

1 00 ~~ ~Pl'l ~~~1'l Cl nU1~1V1(;1~'f)Um Pl,)1~ L "IJ~"lJUV1 LuUYi~"

nuLon~; HFF. HSC-3 LL~:: HSC-7 1(;1f.J~1'l~::~1f.JPl,)UPl~.
.. AA " " " .d ...1 ~ .
Pl'f) n'l(;1'f)::on~n Pl,)1~L"IJ~"lJU'l'f)f.J~:: 0.05 on~LuU~,)V11~::~1f.J

"IJ'f)~ EGCG l(;1f.JLU'ltJ~ 4 LUUn'l1~~LL~(;1~'l::"'11~Pl,)1~LoiJ~"

oiJU"IJ'f)~ EGCG nU~1U,)UL'D~;~Pi(;1LUU1'f)f.J~:: YiU11'l::(;]U

Pl,)1~L oiJ~oiJu~ LUU ~~~~1'lru1~1nPl,)1~L oiJ~oiJu~ vi1L i.fLon~;

~1f.J~~vi1L i.f~1U,)ULon~;~(;1~~'f)f.11~i(;1L~U(;]~tJ'l1nn L Un'l1~ f)'f)

EGCG ~~LLlJ1Pl,)1~LoiJ~oiJU 50 L~lPl'l1~~1f;fuL1JLuU~~1J1'f)

HSC-3 LL~:: HSC-7LU"lJru::~Pl,)1~LoiJ~oiJU~~LL1J1100 L~lPl'l
~ ...r '1.1...1 A ,~~~1'l"IJU~uLuUYi~[;l'f) HFF ..-
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'J\J~ 4 n11~LL~~~PI,}1).JL,j').J,j'U~LUU~m'fJ~ EGCG 'UL'D~'; HFF; HSC-3 LLfl~ HSC-7 /11u\-lii~n11n1~lIu~ 24 .t,'}t).J~ LLfl::;;~PI'J1).J
u ,

L U U~M;],} U~fin11~ LPl11::.J LL 1J1J MTf ':'1 U'} CU ~1~1U,}UL 'D~fl'~ U L ~U1Jfi1J n11~).J1 ~1~1U ~1U,}U 1'1) tJ~~~'fJ~L 'D~~';],,1 n 1111 L~~ U..
~ 'I ~,,- ,.. !'I 0 . ., 'I 'I "."1"

,,1nn11V1~fl'fJ~ 3 Pl1~ ~~U~ \-IPI~Pl1L~~U~'fJ~,,1U,}UL'Dflfl ~ un~).JPI,}1JPI).J (EGCG VI 0 ~).J ~r11~).Jfl11) LuU1'fJU~:: 100, ,

Figure 4 Graph showed the toxic concentration of EGCG in the 24-hour cultures of HFF. HSC-3 and HSC-7 using MTf assay.

The cell number was calculated from the standard curve. Experiments were done in triplicate and cell number in the

control group (EGCG- 0 I!M) was normalized to 100 percent.
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~ ~

'd~'1~~R,)1~L.j;~.j;u~1~LUU~~'f)-1 EGCG ~ o. 1 LL~:: 10

1~lR11~~1f tlnU1~11-'ifinM1R,)1~'jq1~11tl'll'f)-1 EGCG m-'i"

~~1::,;iun11n1::l?i'un11vi1-11U'lI'f)-1L'f)U1'D-!J MMP-2 1 UL'D~';;.
HFF. HSC-3 LL~:: HSC-7 ,;i-1LL'jq~-11U1U~ 5 'fiU~1~R,)1)-J

"

'" '" II ~ ~ .. ~ ~ .. "..1
L'lI~'lIU 1 0 L~ LR1L~~111::~U'lI'f)-1 'f)UL[;l'f)1~L~tJ~ LL~:: LL'f)P1V1Y'i

MMP-2 LU HSC-3 LL~:: HFF~~~-1 LL~::~1tJ1tnu HSC-7

1 U'lIru::~1~'t'4Un11L~;tJtiLLU~-1~'f)-11::,;iu MMP:"'9

n1'J~n~1~f~dLL~~~L~L~UC1~~~~Ir:J~ EGCG ~~~LU

~1'J~n~1J1~j')tL un~3,Jl ~~YJUIr:J~~.1vi'~1nL1J-n1 LUn1'Jii1JtT~. .". ., .- 'I ~.-
n1ffi'J~[;1Un1'Jj')1~1U~Ir:J~LIr:JU~-n3,J MMP-2 ~UL'D~~~~U~Ir:J~.

« 4 .- v .-.oJ .:'.r «.." d
3,J~L'J~-nU~~LL~,)'J3,J~L'D~~j')L ~1~L~tJ~~U3,J1~1n3,J~L'J~~Ir:J~~U 'D~

.J'."l ., '-Q'Q

MMP-2 ULlJULIr:JU ~'D3,Jj') 3,J'J1tJ~1U3,J1n3,J1tJLL~~~1Jj')1J1j')

~1riru~Ir:J~LIr:JU.1 'D~m un'J~1J')Un1'JL~1ruLL~~n'J~1J')Un1'JLL ~i
~ ~

n'J~~1tJL UL'D~;3,J~L1~~~1tJ 1-nU~20-23

L~~1~u1'D1).Jn11yjYlLL~~~n11~~n11n1::;'um1vi1~1U~fJ~LfJu1'D~ MMP-21UL'D~; HSC-3. HSC-7 LL~:: HFF L~lfJ1~ftJ EGCG,
LUUL"J~1 &8 -t')1jj~ L'D~;vf~~1).J'Du~1~f1Jn11n1::;'U~,)Uf11fJ~~1L~U 200 1).J1f11nf).Jl1ifJ~~~~I111L~lfJL~itU,)U1n11n1::;'U, ,
n11.1j'1~1U~fJ~ MMP-2 LL~::L~).J~11~::~1U EGCG ~f1,)1).JL;;).J;;U o. 1 LL~:: 1 0 1).J1f111).J~1f (;\,~LL~~~1~~l11fJutJU~IfJ~/11~ LL~::

U1tiJ1~11Lt;U~L'D~;).J1i'jLf111::':;' MMP-2 ':;:')~nf11LL~~~1Ii1LL~U~~fJ~ MMP-9 ~ 92 kD (L~L\'i'uvf) LL~:: 82 kD (LLlfJf1Viyj). LL~::
"

MMP-2 ~ 72 kD (L~L\'i'uvf). 68 !cD (.fjuLl11lfJfJ1L~U~) LL~:: 59 kD (LLfJf1~yj)

.J
..'lJ'VI 5

Figure 5 Gelatin zymography analysis showed the reduction of MMP-2 activation in the 48-hour culture of HSC-3, HSC-7 and

HFF. Activation of MMP-2 was induced by 200 ~g/ml soluble collagen. Cells were also treated with 0, 1 and 1 0 ~M

: EGCG as indicated on each panel. Arrowheads indicated the positions of MMP-9 (latent at 92 kDand active at 82 kD)

and MMP-2 (latent at 72 kD, intermediate at 68 kD and active at 59 ill).

MMP-2 lti"IJru:;~ HSC-7 LUtic;T'J'fJf.11~"IJ'fJ~L'D~;3.J:;L1~~13J

~11~L'fJti1'D~ MMP-2 ~~LUti~,j1i~LnUl11 1U11~"IJ'fJ~L'D~;
"

:; J.. , ~"'1" ..
Vl~~'fJ~ti ,,:;3.JP1'J13.JLL(;InUl1~nti~'JtJ L~tJL'D~~ HSC-3 ,,:;3.J

iin~ru:;tJ1~~'JtiP1~1tJL'D~;31L'Dti1P1~ (mesenchyme) ~'Jti

HFF LUtiL'D~;m -nL ~'fJLUtic;T'JLL Vlti"IJ'fJ~L'D~;L ff'fJL~'fJL~tJ'JY7'ti

un~25 ~31f!1tiri1L U~~c;i1~'fJ'fJn1u~'fJ'fJtJ1 tin~3.J"IJ'fJ~31L'Dti1P1~" .
l~tJvt 'J1 U LL~'JL'D~; L ff 'fJ L ~ 'fJL~ tJ'JY7'ti,,:;311U11~LU tin1:;~'JtJ"

LL~:;~n31~'Jti"IJ'fJ~ 1 'D l(;1~~1~3.J~ti tJ1'J'fJ'fJn,,1nc;T'JL 'D~;1 ti"IJCU:;

...1 ~.. .. d.. y
HSC-3 LL~:: HSC-7 LuUL"D~~L~U'jJ'f)~3.J::L1~V13.J(JlU

n1 L U~ L U U\"D ~,;; L ~'f)1JtJ'J LL ~ 'Jtl n-ii ~U 1;}U3.J1 L U U L"D ~ ~ "l ~U '1 ~ f.J. ..
iX'f)~u5~n11'jJ'f)~ Professor Teruo Amagasa. TMDU 1~f.J

HSC-3 J ulPiL~f.Jtln,.z13.J11-nL un11~n~1'i)4'f.Jl u~rn~3.Ju;j.. .
v11u~'J13.J~13.J11tll un11~~~ 'f)u~l u,TU(Jl'f)Un11LL Vi1n1::,,1f.J

'jJ'f)~L"D~';;3.J::L1~24 1 u'jJrn::~ HSC- 7 ii~1).]L~f.Jtln,.z13.J11-nL U..

n11'i)4'f.JLL(;)'f)tJ1~1~ lun11~n~1~f~d HSC-3 tlnL~'f)nliX..

LUUr;T'J1t)f.!1~'jJ'f)~L "D~';;3.J::L1~V;~~'J13.J~13.J11tll un11~T1~L'f)U 1"D3.J
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'" 0 " .. d ."1
n'i::1J'1~n1'in'i::I;1~n1'iV11~1~'iJ'f)~L'f)~l'D~ MMP-2 'D~LlJ~.
Y;fJ'f)~:;1Jri~'f)ti1~n')1~'iJ'11~,,~n~U""oJ~.j~ C1nL"'~'f)l~fJ. OJ
Strongin LL~::~cu::l ~iJ 1995 1~fJ'f'j1J~1 L~L .)I~vl MMP-2

(72 kD) "::U~ri1JL'D~~1~~u~Ln1::cJ1~luri1J MT-MMP vi

'f)U1J~fJ'1L'D~ttf LL~::m~L~n~'iJ'f)~ TIMP-2 ~~un~vi1""u1viOJ .
Lu~i!'1ii1Jt~n1'ivi1~1~~1L 'f'j1::'iJ'f)~ MMP- 2 i'1~Ln1::'f)ufI'1fJ

OJ

l~fJL~L .)I~vl MMP-2 "::U~ri1J~'1~'iJ'f)~l~L~n~ TIMP-2 Ln~.
LU~ tri-molecular complex "1n.j~ 1J1~~'1~'iJ'f)~lu'i

LUt.rl V1~1~L~~'iJ'f)~L~L .)I~vl MMP-2 "::C1ni!~'f)'f)nl~fJ MT-
OJ

MMP tf)ni!'1..",1~vi'f)fJ1n~L~fJ~1J~fJ'1L'D~ttf Ln~LrJ~ ~~LI;1'f)f
OJ

~L~fJ~ MMP-2 (68 kD) LL~::~'1~'iJ'f)~lU'iLut.rlV1~1~L~~~

L""~'f)'f)fJ1~~~LI;1'f)f~L~fJ~ MMP-2 ,,::""~~'f)'f)nluiI~..,,~~OJ .
1~fJ.ij1;11~~~ lf1LrJ~ LL'f)~~~ MMP-2 (59 ill) ~~L'f)~l'D3f
'I .I~ '" 0 "..1 ..r ,~ ~

L~'ilJV1'f'j'i'f)~,,::V11~1~ LL'f)~V1Y1 MMP-2 ~LV11~~V1"'1~1'iC1
OJ

vi1n1'iti'f)fJ"'~1fJ"'1'ii~IJ1'~j;)1~ 1'iJ'f)~L'f)~1'D3fL'f)~1~ l~fJY;

L'f)~l'D~' ~'iU ~~LI;1'f)f~L~fJ~ 1~~~'11~"'1~1'iC1rl31
OJ

~'1~n1'in'i::~~n1'ivi1~1~'iJ'f)~L'f)~1'D3f MMP-9 .j~ ,,::. -
Ln~1~fJn~lnY;L""~'f)~ri1Jn1'in'i::~~n1'ivi1~1~'iJ'f)~ MMP.
i!'1~~ 1 ~'f)'f)1PTfJL'f)~1'D3fn~~~~'f)~1 =n1~ lu'i~~L'f)'" (serine

protease) L ~'f)i!~ lu'iLut.rl V1c;)1~L~~'f)'f)n L ~'f)n~1fJLrJ~ LL'f)~~~

MMp2,s
.J " .

n11V1~11~:;~1fJP1'EJ~~1L~U~13J11t1n1:;[;IUm1V11~1U'll'EJ~.
MMP-2 JU1"LP1fJ~11fJ~1U1liLLt}1'118. 32 L~fJY'itJ~1~11

.J -
~:;~1fJP1'EJ~'n1L~U~13J11t11'1tJ1'13J MT-MMP V1n1:;~~n1:;~1fJ

'EJ ~ tJU~ '1 L-n~; L;J 1" '1fJri U LU Un11L ~'3JP1'113J~13J11t11 U

n11n1:;r;i'un11vi1~1U'II'EJ~ MMP-233 1'13Jvf~~11fJ~1U~1.
P1'EJ~~1L~U~13J11t1L ~3J1:;r;itJn11LL~~~'EJ'EJn'll'EJ~ MT - MMP

?!I'1 fJ 34 L~fJviP1'EJ~~1 L ~UL U U ~11vi~13J11t1Y'itJ 1?!1vT'11 tn U i1~ n1fJ

-l: ~ ~ -
~~UU P1'113J~3JY'iUD1:;~'11~n11L[;I3J~11~:;~1fJP1'EJ~~1L~U ntJ

n11L ~3J;1U'II'EJ~ LL'EJP1~~ MMP-2 ~~U1~:;Li:Jun~1n';'1r1ry

~'1U~,j~1 Un11vi1~1fJ'II'EJ~L d'EJL~'EJL~fJ'1-liU 1'13Jvt~';;3J-liufiritJ

P1'113J~13J11t11 Un11LL Y'iin1:;~1fJ'II'EJ~L -n~~3J:;L 1~

'EJf.11~11n~ L ,j'EJ~~1n HSC- 7 1~~13J11t1~11~ L~L -IIUvl

MMP-21?!1L'EJ~ P1N:;~~fJ~~1?!1V1(;1~'EJ~L~3JL'EJU1-n3.:i MMP-2"

1\'.1'ritJL-n~~ L(;1fJ1.if L~L-IIUvlL'EJU1-n3.:ivi1?!1~1nL-n~~ U20S ~~

L i:J uL-n~~1~.J~1n3J:;L 1~'EJ'EJ~~L'EJ-n1flP13J1{'II'EJ~3JU ~f1L~ fJ.
... 4 It" ..,.1 ... .. ~,.1 .:.

~1L ~!/]V1L~'EJnL'EJUL-n3J~1nL-n~~U L U'EJ~~1nL-n~~'DU~U ~~~

~L 'D~rtl L ~'f)~CJ')tJ n ~"~~ltJ11~ L~1-\~1 fJ LL lJlJ LLr;i~Y1 PlY11~ (polar-

ity) LL~~L3J~n1'i~u~,)U'IJ'f)~L'D1(;1~~1~~'f)'f)nLtJ'i'f)lJ 1L'D~rtl

i11-\f lJ L'D~'; ~ ~ L 1 ~~' 31 vi U n1 L U ~ L 11 UL'D~'; L fj' 'f)lJ c1 ,)~lJ31.
'i1fJ~1Ut)1'itJ11~~'f)~L 'D~';3:T nL tJ; fJULtJ,,1ntJ n ;j1~fJ~ P1,)1~

"

P1~1fJLtJY11~L'D~';~ L'DULP1-:;~1 n; U 1~ fJ~lJ~ P1,)1~i~.ji ufi

'i~1-\t)1~'itJi1~~ LtJ; fJULtJnlJ'i~~lJP1,)1~'iULL'i~1-\1'f) P1,)1~" .
~1~1'iC1L Un1'iLL ~1n'i~"1fJ~'f)~L'D~rtl~~L1~,fu 1 1~fJ~lJt)1ltJ

11~~P1~1fJLtJY11~~L'DULP1-:; "~~~L~1~L ':';L'D~rtl~LL u') 1 u~~,,~

LP1; 'f)U~ ~1n; U 26 L Un1'i~ n~1d ~lJt)1'itJ11~ii n~rLA~'IJ'f)~
"

HSC- 3 ~P1~1fJ~L'DULP1-:;~1nn~1 HSC- 7 i~.jiufinlJ'i~~lJ
'1 " ""~"...I "'1~'oJ'

P1,)1~~1~1'iC1 L Un1'i~'i1~L'f)U L'D~Y1 L 'nLuU1-\U~ L U(;1,)lJ~'nP1,)1~

'iULL'i~'IJ'f)~L'n~';~~L1~Lvifi'f) MMP-2 U'f)n,,1n;[1(;1fJ.
fi'i'i~'n1 ;j'IJ'f)~L 'D~rtltJ n;j~ ~ ~Uri1L U(;1L UUL 'D~rtl L ~ 'f)lJCJ'),f u3:T n.
,,~L3J~T1~L'f)UL'D-:; MMP-2 ;~(;1'i~;;1~nlJL'D~rtl~~~Uri1L~~

LUU~L'DULP1-:;27 ~~L-rlU~~lJ~LLr;in1'i~T1~L'f)UL'D-:; MMP-2

'f)U1~:r;~L"UL UL'D~rtl HFF

'f)U1~L'in~ L'D~rtl~~~Uri1L ~~LUUL'D~rtlL~'f)lJrJ'),fu ,,~.
~P1,)1~~1~1'iC1L Un1'i~T1~L'f)UL'D-:; MMP-927 ;~(;1'i~nUnlJ

.. ., ~ .Id ~ ' ..
~~Y1LL~~~L')LU'iuY1 2 L~fJYilJ,)1L'D~~ HSC-3 LL~~ 7 ~1~1'iC1

"

~T1~LL~~1-\t~L'f)UL'D-:; MMP-9 L~vT~~ LL(;1L U'i~~lJ~L3JLvi1nu"

1~fJ HSC-7 "~~T1~LL~~1-\t~L'f)UL'D-:; MMP-9 LU'i~~lJ~~1
..~ ~ oJ'", ..

~1nL~'f)L Y1fJlJnlJ HSC- 3 P1,)1~~1~1'iC1U ~~Y1'f)U,)1L'D~~

vT~~'f)~,i~~Uri1L ~~"1nL'D~rtlL~'f)lJrJ') L rt'f)~"1nL3JYilJL'f)UL'D-:;.
MMP-9 LUL'D~rtl HFF L~fJ 'f)U1~L'in(;11~~'i1fJ~1U~1 'i~~lJ

'IJ'f)~L'f)UL'D-:; MMP-9 if~i~.jiufinlJP1,)1~~1~1'iC1L Un1'iLL ~1

n'i~,,1fJ'IJ'f)~ HSC ~,)fJ28-30 'f)U1~L'in~ n1'iLL~~~'f)'f)n'IJ'f)~

., .. '1..1: ~ oJ' " ..
L'f)UL'D~ MMP-9 LUL'D~~Y1~~'f)~'nU~U YilJL'UYi1~ L~LY1UY1

~." ~..I ..", .,..d
MMP L(;1fJ L~YilJ LL'f)P1Y111 MMP 'D~~~Y1'f)U,)1L'f)UL'D~Y1

1-\t~'f)'f)n~1 L3J'f)fJL U'itJ~vi1~1UL~L-rluL~fJ')nlJL'f)UL'D-:; MMP-" "
~ ~,"

2 LL~~n1'iL(;1~~1'i~~~1fJP1'f)~~1L"U,,~~ ~~(;1'f)n1'in'i~(;1 U.
n1'ivi1~1U'IJ'f)~L'f)UL'D-:; MMP-9 U'f)fJ~1n 1-\1'f)LLY1lJL3J~L~fJ

('itJ~ 3) oi~(;1'i~nunlJ'i1fJ~1U~LL~~~t)1 n1'in'i~viun1'i" .
vi1~1U'IJ'f)~L'f)UL'D-:; MMP-2 LL~~ MMP-9 ,fu Ln~1~fJL.jf

n~ln~LL(;1nr;i1~nu5

LUU~fJ'f)~flJnuvt')ltJLL~,)~1 n1'in'i~~Un1'ivi1~1U'IJ'f)~.
...1 ., d ~" ~" ., ..

MMP-2 LuUn~LnY1'DlJ'D'f)U L~fJ(;1'f)~n1'iL'f)UL'D~ MMP lJU

~ ~,)L'D~~ 1-\'i'f) Membrane type MMP (MT-MMP)
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oJ1 ~ 3J '}~ ~ ~~::C1 nvi1~ ::~1tJ/l1 tJ""~~LL~::';;11 tJtj' ~ 1011 n11~ ~" "
.. .. ~ ~ ..~ 0 .. ~ 1: " "

n~uLL~~on~~::~).JWUfinU~1U,}ULon~~ ~~UUf1,}1).JL'IJ).J'lJU'IJ'f}~

EGCG ~vi11 ~1O11n11~~n~ULL~~~~~~'f}r.J1~~iitJ~1F1L1!r.J'f}).J

"").J1tJCi~n11(Jl1tJ'IJ'f}~Lon~£'f}r.J1~i~L~U MTT LUULV1f1\1f1~

LL3J U ,j1LL~:: L UU ~ tJ 'f}).JrU'f} r.J1~nlJ1~'IJ,}1~L W11::L UUn11(Jl1,}~

tj'~~n11vi1~1U'IJ'f}~Lon~£,rULf}~ 19

~1nr.J~n11Y1P1~'i)~~U11 EGCG ~P1'J1~L'Ii'~'Ii'u~1,j

LUUW~~ 1 0 1~1P11L~~1f £q1~11t1Uutf~n11n1:;lJiun11.
yj1~1U'IJ'i)~L'i)Ul,{J MMP-2 LU HSC-7 LU'lJt1J:;~ r.J~'IJ'i)~

EGCG ~'i) HSC-3 LL~:; HFF Jul,j-ifP1L~ULvl1 HSC-7 LP1f.J

~U11LUn1cU'lJt)~ HSC-3 Ju LLiJ EGCG ~:;1,j£q1~11t1

uut~n11n1:;r;i'un11yj1~1U'IJ'i)~ MMP-21~t)u1~£q~u1nf LL~. "
ri£q1~11t1~P11:;r;iun11n1:;r;i'un11yj1~1U'IJt)~L'i)U 1,{J MMP- 2.
1~Pi'i)u'Ii'1~-ifP1L~U t!i1'v1fUL U HFF ri~:;~Un11~P11:;r;iun11

n1:;lJiun11yj1~1U'lJt)~L'i)Ul,{J MMP-2 L-riunuLLiJ~:;l,j.
-if P1L~UL vl1nUL UL,~~1~U'IJt)~~:;L1~-niJP1£qLLP1'Jf.;J£qL'~;~L-n

V1c;J~'f)U

L'fJu1on~'U1U L~Lv1'Uvi 1(;1!J1~~u1:;~U'IJ'fJ~ LL'fJ~~~ L~!J"
, 'I" .1 ~ .. ~.." 1 'I

LL£q (;1~'11/l1!J ~~ £q/l1'1:;u 1n ~ Lon ~~ 'D U (;1 U 'lJ1 (;1 n~ n ~ U n11
"0 ~ ~.. 0 ~

n1:;~Un11Vl1~1U'IJ'fJ~ MMP-2 (;1~UU ~~L1.-I~1:;£q11.-11U.
n111l11u~n~n~ 1nn11n1:;~un11vi1~1u1 UL on~t/I~n'D11(;11.-1~~.
~~n11Vl(;1~'fJ~~U11 LL~ HSC- 7 ~:;1~~1~11C1£q11~L'fJU1on{j

MMP- 2 1f1 L'fJ~ LLI;] nii:u~ ~'11~£q1~11C11 Un11L 1.-I\1'!J'1111
" .. d 1,,~ 'I " - Id...1 ~_.I

L~LVlUVl MMP-2 Vl (;11U~1n/l1!JU'fJn~1.-ILu~!JULuU LL'fJ~Vln

1 "" 1 "~ ct

MMP-2 (;1L~'fJ (;11U£q11~:;~1!J~'fJ~~1L~U ~~m1Vl(;1~'fJ~U

LU Ur1i'1'fJtl1~~ LL£q(;1~1-XL ~U'fJtl1~i (;1L~U11~'11~1ULL1~'IJ'fJ~.
Lon~'; ~:;L1~J u1~1f1 'fJ!J' L ~ !J~LLI'i ~'11~£q1~11C11 Un11£qr1~"

L'fJu1on-:i L vl1J ULLI;]~ ~1~ ry~1nn11 Pi'fJ~'11~£q1~11C11 un11
0 'I " ~ ~_.I 1 "~" ~ .." .. 'I

Vl1~1.-ILn(;1 LL'fJ~Vln MMP-2 (;1'fJn(;1'1!J Vl~ULU'fJ~~1n~U

i1~m!J'IJ'fJ~L11,fu Lon~t/I~:;L1~,fu~1~'fJtll(;1!J~1YT~ mnLLIflC1n" "

LL'1(;1~'fJ~1.-I1'fJU:;UU'fJtlriULon~t/lL if'fJL~'fJL~!J'1YTuun~ ~~LtJU"
Lon~t/I~31 ~'11~£q1~11C11 Um1£q11~L'fJu1on-:i MMP-2 'fJtlLL~'1"
~~,fun11L~~ L~Lv1'uvi MMP-21-XriuLon~t/I~1~£q11~L'fJu1on{j

ct" ...1 ~ .:, ~

MMP- 2 Un'fJ1~LuUn11L~!JULLUU£q/l1'1:;U L Ufi11~on1~

u'fJn~1nif m1L~~L'fJU1on-:i MMP-2 1u1U~1~~1'fJ~
"

0 'I"~ .. " 1 .. 1"
~:;Vl1~1U~1.-InU HSC-3 on~£q1~11C1£q11~L'fJU 'D~ MMP-2 (;1

, " "~ ~ - I " 'I"" ~ 'I
L'fJ~'fJ!J LL~'1 n~'1 ~C1u1:;£q~~L ~'fJ£q11~£q/l1'1:; ~ 1.-IL 1.-I~'fJunu ~ u" .

.."'1 d~ " ..
HSC-7 U'fJn~1nU ~U£q/l1'1:;VlL~~L'U~1:;L~LVlUVl MMP

~~1 UL on~t/I.fI~£q~~'D11(;1 1(;1!J1~1~L~~£q11~:;~1!J ~'fJ~~1L~U,f U

~U11 1~31~~I;]'fJm1n1:;~um1vi1~1U'IJ'fJ~L~u1on{j MMP-2.
~~"...I ..~,.:. d.I.1

L~!J (;1~UU~~Luun11!JU!JU'11 £q111.-1~~~1n U20S Vlu:;uU

~11U'fJ11.-111Li !J~Lon~';1'1~riUL~Lv1'uvi MMP Ju 1~~

tf)Vlfi~~I;]'fJn11n1:;r;'{un11vi1~1U'IJ'fJ~ MMP-2 l(;1!J~:;~u.
LL'fJ~~~ MMP-2 L'U~1:;1 U£q/l1'1:;~ L~~£q11~:;~1!J~'fJ~-

.-
~1L~UL vl1iiu

EGCG Luu£q111un'ii~1~~wu'fJ~~'~n11~n~1nu.
'fJtl1~nt)1~'IJ'11~1 u~ru£q~U~~LUULL~u~~~n;nL(;1uvi ~~~~~~.
1 un11iiut~mnii(;1~:;L1~1.-I~1!J 1'1111(;1 8.16,35-371 Um1Vl(;1~'fJ~if

G " " d...1 ~" ~
E CG C1nVl(;1£q'fJUm~'11~L'IJ~'lJUVlLuU~~(;1'1!JLVl~U~ MTT"
d ~ ~ ct.. ~ 0 !'1
on~1.-I~nm1'IJ'fJ~LVl~U~U~'fJn11~1'1~'1(;1~1U'1ULon~~~(;1!J(;1~1n "

~~~ .. d 1 ~ '1 ~ ~
1 '1

~'11~~'II'1~'IJ'fJ~Lon~~ 'D~L'fJU on~ ~~ ~~1~'fJUL(;11!J~(;1 ZI ~(;11L~U

L U£q~ L~ !J'1.JJ 'fJ~riun1:;U'1Un111.-11 !J1~1 U1:;~ULon~t/I LL~:;C1 n"
" .r 'I d ..~~~ ' 1- I - Id ~ "

£q11~'lJUL'il~1:;~U'lJru:;VlLon~~~'D'1~'fJ!J~:; uLu~!JU£q11~~~U"

M1T 1 iin~1!JLuu~~n ~'fJf~1LLonU (fonnazan) .Y!I1~~:;~1!J

.l ~ ..~,

~~n11Vl~~'fJ~U "'UU"'UUUVlU1Vl~'fJ~ EGCG Vl),J(;l'fJ
.

L'fJUL"D.J MMP- 2 LL3!~1~~~ r1,)1),JLL(;lnIJl1~riuL UT~~Un1T

(;l'fJU"'U'fJ~~'fJ~L"D~';LLIJl~~"D,j~ LLlJlnLUULUl U~P1Vl1~L~f.J')riU

I .. ~ .l.l .l ~ .or ~ , ~
r1,)1),JLL(;lnj;\1~VlLn~~UU 'fJ1~~UnU~~1f.Ju~~f.J L"DU "DU~'lI'fJ~

L"D~'; T~~U~vJLvJ'fJLTU:nL'fJ:r;U'lI'fJ~L"D~'; T')),J.fI~r1,)1),J"'1),J1ffi

LUn1T(;l'fJU"'U'fJ~ ~1t)n1T"iu1~t)~L"D~';~~IJl'fJ EGCG L-DU"
~ ~.. ~ I ~

T~~U~'fJ~ TL"DUL(;lt)T (receptor) UU~,)L"D~~VlLLj;\nj;\1~nu

LUUPiU ~~L"D~,;.fI~"'1),J"D,j~m-nt un1TVl~~'fJ~Lmf.JUL ~f.Juriu
l: .l ~ I ~ '1.1 'I .1 .. ..

r1T~U 'fJ1~~~),J r1,)1),JLLj;\n(;l1~nUL UuT~n1TL~uT~n1T~U~Vl

n'ti1')Ci~,j1~Piu ~~LUU"'1L ~j;\~vi1L ':;'T~~U~t)~n1T(;l'fJU"'U'fJ~
.

~r1,)1),JLL(;lnIJl1~riu l~f.JL unTt1lil .;j1LuuPi'fJ~~n1T~n~1t~),J

L~),JIJl'fJLtJ t),j1~LTn~ ~~n1TVl~~'fJ~r1f~il L ~f.J~~'fJ~~~:i~1

EGCG U 1~ ~~LU utJT~1f.J"DU'fJ,j1~~ ~L un1T~~T~~ U~t)~

LL'fJr1\iivJ MMP-2 LUU1L,)cuT'fJf.J1Tr1),J~L1~ LL~~'fJ1~T,)),JCi~
~ ~..I 'I .l d .. ~.. ~ "

T~~1J~'fJ~ LL'fJr1Vl~ MMP-2 LULU'fJLf.J'fJLnf.J,)~UVlt)f.JL~f.JT'fJU~,)f.J"

U'fJn~1nn~Lnn1T"iu1~'fJ~L"D~';IJlt) EGCG LL~,) ~~LUU
"

~U1"'UL~~~~vi1n1T~nM1IJl'fJLtJCi~n~Ln~'fJ~ EGCG Lun1T
~ l: ". ., .. "..
f.JUf.J~n1TnT~~un1TVl1~1U~'fJ~Lt)UL"D),J MMP-2 ~,)f.J "D~.
~1n~~1TCU1~1nnT~u')un1TnT~"un1Tvi1~1U~t)~Lt)UL"D.J.
MMP-2 ~CJnL",ut)l~f.J Strongin LL~~r1CU~L UU 199531



77'J nuPl ~J41"1 2546;26: 7 - 74.

~'a'lJ
'I

-31~~fitJf1f-3dLL~~-31-:iL~~~1 EGCG ~-3LU~~11~n~"1n

11J-n1~'E)tJL~n~~1~~YJ~'E)~ ~1~11(1~~1::I'i'1Jn11n1~I;]~n11.. . .
vi1-31~'IJ'E)-3L'E)~1-n-/J MMP-2 ~Ln~1 ~L-n~~L~,1m~"1n~::L1-3

-nij~~LLf1'Jfii~L-n~; HSC-3 LL~:: HSC- 7 1'J~vT-3L-n~~L~,1

,,1nL ,i'E)L~'E)L~tJ'J.ji~ HFF 1~

nG1i1n'i'i3J'IJ'i:n1~
...,.~ .. Q

PI ru~C.J,)~fJ'lJIt)'IJIt)U~'J~PI CUIt)1~1'JfJ LL'fI~U PI'fI1n'J 111 PI ')'01" , ,

n1fJ~111P1P\1~[;lfYiL,xPl,)1~~~~')nLUn1'JL.i{~C11UYi~1~1U

n1'Jvi1~1U~/oj fJL UPlf~d ~1U~/ojfJif'l?;}1Un1'J~ii U~U U~1n,

n 1t)~V1 U~ /oj fJ1'O ~1ii L ~n~~111'O~1~1u~ii U ~U UIt)1~1'Jtf, ,

iin~/ojfJL~~ ~w1'f1~n'Jcl~~1~V1fJ1!ifJ U'J~~1tJ 2545,

~~Y;nfi1')Ci~,j'1~~U ~~L ~u~11 un'i~lJ')un1'i~~nfi1,) 'i~~lJ'll'fJ~

MT - MMP LL~~ TIMP-2 lJUCj,)L'D~~LUUU~~fJY;';1f{ry~

vi11 \Xn'i~lJ')un1'in'i~~Un1'ivi1~1U'll'fJ~L'fJu1'D~ MMP-2 Lii~.
;rU1~'fJtJ1~~~lJ'icii ~~LUUY;U1~U 1~Y;~~~n~(;]'fJ1u~1 EGCG

"

,xu~~~1Un1'in'i~~Un1'i""'1~1U'iJ'fJ~L'fJU1'D~ MMP-2 Y;,Tu.
~'fJU1~LL~~~~~1 \XLii~n1'iLU~fJULLU~~'ll'fJ~'i~~lJ MT - MMP

LL~~ ~T'fJ TIMP-2 ~T'fJ1~ 'fJtJ1~1'i

~~n1'i~nM1r1f~m~LL~~~1 \XL ~UCi~lJY1lJ1Y1'll'fJ~ EGCG

Y;~(;]'fJL'fJU1'D~ MMP U'fJnL ~L1'fJ~1nn1'iiilJtT~n1'iLii~~~L1~
d .. ~ ct -" "816 ~'D~~Y1~'i1fJ~1Un1'i~n~Y11~'i~lJ1~,)Y1fJ1~U~UMfJ ' 'i,)~Y1~.
n1'i~n~~n~1n~1fJ1 U;;[;l1Y1~~'fJ~LL~~1 U\X'fJ~U~lJ"1In1'i LL~~

LUU~U1;;~Ln[;l~1 n~1n'll'fJ~ EGCG 1Un1'iiilJtT~n1'iLii~

~~L1~~~'i1fJ~1UCi~,x U n ii~~ r1,)1~~~1n~~1fJ'iJ'fJ~n~lnn1'i
" ,. ,~ ~ ... -

Y11~1U~'fJ~ EGCG L'DU ~1~1'iClfJlJfJ~n1'iL ~UfJ,)U1n1'iLn~

~~L1~1~fJ~1'in'fJ)j~L1~ 12 n1'iL ~,jfJ,)u11 \XL'D~~L,j'1~ Gl 'll'fJ~
"

cell cycle38.39 n1'iL ~,jfJ,)u11 \XLii~ apoptosis4o.41 n1'iiilJtT~

n1'iL~.jfJ,)u11~fJ growth factor 1\XLn~n1'iLLu~ui')~'fJ~

L'D~~"'3.14.42 n1'iiilJtT~ telomerase activity11 LUUrftU ~~

~~.x'fJU~1~~~'fJ~ EGCG ,xu ~~;runlJU~~fJ~~1fJU'i~n1'i

~,)fJnu r1,zq1fJnlJY;~lJ1 un1'iY1~~'fJ~r1f~d

~ -
be10a1'ae11\1e1\1

1. Slootweg PJ, Hordijk GJ, Koole R. Autopsy findings in patients with

head and neck squamous cell cancer and their therapeutic relevance.

Eur J Cancer B OralOncoI1996;32B(6):413-5.

2. Curran S, Murray GI. Matrix metalloproteinases: molecular aspects of

their roles in tumour invasion and metastasis. Eur J Cancer 2000;36( 13

Spec No):1621-30.
3. Timar J, Csuka 0, Orosz Z, Jeney A, Kopper L. Molecular pathology

of tumor metastasis. I. Predictive pathology. Pathol Oncol Res

2001;7(3):217-30.
4.. John A.. Tuszynski G. The role of matrix metalloproteinases in tumor

angiogenesis and tumor metastasis. Pathol Oncol Res 2001;7(1):

14-23.

5. Nelson AR, Fingleton B, Rothenberg ML, Matrisian LM. Matrix

meta!loproteinases: biologic activity and clinical implications. J Clin

OncoI2000;18(5):1135-49.
6. Tokumaru Y, Fujii M, Otani Y, Kameyama K, Imanishi Y, Igarashi N,

et al. Activation of matrix metalloproteinase-2 in head and neck squa-

mous cell carcinoma: studies of clinical samples and in vitro cell lines

co-cultured with fibroblasts. Cancer Lett 2000;150(1):15-21.

7. Katori H, Baba Y, Imagawa Y, Nishimura G, Kagesato y, Takagi E, et

al. Reduction of in vivo tumor growth by MMI-l66, a selective matrix

metalloproteinase inhibitor, through inhibition of tumor angiogenesis

in squamous cell carcinoma cell lines of head and neck. Cancer Leu

2002;178(2): 151-9.

8. Dufresne CJ, Farnworth ER. A review of latest research findings on

the health promotion properties of tea. J Nutr Biochem 2001;12(7):404-

21.

9. Khan SG, Katiyar SK, Agarwal R, Mukhtar H. Enhancement of anti-

oxidant and phase II enzymes by oral feeding of green tea polyphenols

in drinking water to SKH-l hairless mice: possible role in cancer

chemoprevention. Cancer Res 1992;52(14):4050-2.

10. Hara Y. Influence of tea catechins on the digestive tract. J Cell Biochem

SuppI1997;27:52-8.
11. Naasani I, SeimiyaH, TsuruoT. Telomerase inhibition, telomere short-

ening, and senescence of cancer cells by tea catechins. Biochem Biophys

Res Commun 1998;249(2):391-6.

1 un'Jru'IJ'fJ~L'fJUL"D-:J MMP LL~"::~'J1tJ~1U11 EGCG

~13.J1'JCl~~'J::~un1'J~11~L'fJUL"D3f MMP-2 LL~:: MT1- MMP

1UL"D~{i glioblastoma 17 L"D~{iL Yi1::LitJ~'IJ'fJ~n~'l3.JL d'fJL'1tJU 43

'J1")3.JvT~rlI")13.J~13.J1'JCl1 un1'Juutf~n1'Jvi1~1U'IJ'fJ~L'fJUL"D3f MT

1- MMP ~~tio\~c.J~~'fJn1'Jn'J::~un1'Jvi1~1U'IJ'fJ~L'fJUL"D3f MMP-.
2 L~tJtfJ'fJ3.J44 'fJtJ1~L'Jn~13.JU~L~~n1'J~n~c.J~'IJ'fJ~ EGCG t;J'fJ

'J::~U'IJ'fJ~L'fJuL"D3.Jl,j'J~L'fJL~~n (proteolytic enzyme) 1u

3.J::L1~"DUC;)~LLrll")fii~L"D~{iLLt;J'fJtJ1~1~ n1'J~nM11 Urlf~;JLL~C;)~

c.J~'IJ'fJ~ EGCG 1un1'J~c;)n1'JLn~ LL'fJrI~~ MMP-2 1UL"D~{i
SC "4"V .. ')

H -3 LL~:: HSC-7 'IJ'fJ~3.J::L'J~"I!UC;)~LLrll")'J3.J~L"D~~ LL~::~U

...l' 1 v " .,J, ."1-"
L"D~~LU'fJLtJ'fJLntJI")YiU HFF c;)l")tJ n~~nUU1,,::L1JU'fJnn~~n

""j~'IJ'fJ~ EGCG ~,,::tio\~c.J~uutf~1 u.ffu~'fJUn1'JL"1ry LL~::
.-, .. "4 ..v .. v

n1'JLL Yi'J n'J::,,1 tJ'IJ'fJ~L"D~~ 3.J::L 'J~"DU ~~LLrll")'J3.J ~L "D~~ 'J1")3.JVI ~

4.l") "4..1" ..", .. ..
'fJ1"LnC;)'lJU~U3.J::L'J~"DUc;)'fJU 1c;)l")tJ 'fJtJ1~~'Jn~13.J3.Jn1'JP!nM1

~1'J~nc;)"1n1u"l!11uLL~~3.J~1~ 13.J1n3.J1tJ ~~LUU~U1~u1"11

EGCG 'fJ1"Cl n.;[ ~U1 ~ 'fJL,j L.fi 'fJ1-n1 un1'J1nM1 L 'Jrl3.J::L1~..

"l!U~~LLrll")fii~L "D~{i~~LUU3.J::L1~"I!UC;)~YiU3.J1n 1 u.JJ'fJ~,j1n t;J'fJ L,j



iJ'i'ff'J ~'J'i'ff? u::n~ LL fl::FI t).I::72

12. Muto S, Yokoi T, Gondo Y, Katsuki M, Shioyama Y, Fujita K, et al.

Inhibition of benzo[a]pyrene-induced mutagenesis by (-)-

epigallocatechin gallate in the lung of rpsL transgenic mice. Carcino-

genesis 1999;20(3):421-4.

13. Ahn HY, Hadizadeh KR, Seul C, Yun YP, Vetter H, Sachinidis A.

Epigallocathechin-3 gallate selectively inhibits the PDGF-BB-induced

intracellular signaling transduction pathway in vascular smooth muscle

cells and inhibits transformation of sis-transfected NIH 3T3 fibroblasts

and human glioblastoma cells (AI72). Mol Bioi Cell 1999;10(4):

1093-104.

14. Sachinidis A, Seul C, Seewald S, Ahn H, Ko y, Vetter H. Green tea

compounds inhibit tyrosine phosphorylation of PDGF beta-receptor

and transformation of A 172 human glioblastoma. FEBS Lett

2000;471(1):51-5.

15. Yang F, Oz HS, Barve S, de Villiers WI, McClain CJ, Varilek GW. The

green tea polyphenol (- )-epigallocatechin-3-gallate blocks nuclear fac-

tor-kappa B activation by inhibiting I kappa B kinase activity in the

intestinal epithelial cell line IEC-6. Mol Pharmacol 2001;60(3):

528-33.

16. Yang CS, ChungJY, YangG, ChhabraSK, LeeMJ. Tea and tea polyphe-

nols in cancer prevention. J Nutr 2000; 130(2S Suppl):472S-8S.

17. Annabi B, Lachambre MP, Bousquet-Gagnon N, Page M, Gingras D,

Beliveau R. Green tea polyphenol (- )-epigallocatechin 3-gallate inhib-

its MMP-2 secretion and MTI-MMP-driven migration in glioblastoma

cells. Biochim Biophys Acta 2002;1542(1-3):209-20.

18. Ruangpanit N, Chan D, Holmbeck K, Birkedal-Hansen H, Polarek J,

Yang C, et al. Gelatinase A (MMP-2) activation by skin fibroblasts:

dependence on MTI-MMP expression and fibrillar collagen form.

Matrix BioI 2001;20(3):193-203.

19. Mosmann T. Rapid colorimetric assay for cellular growth and survival:

application to proliferation and cytotoxicity assays. J Immunol Meth-

ods 1983;65(1-2):55-63.

20. Azzam HS, Arand G, Lippman ME, Thompson EW. Association of

MMP-2 activation potential with metastatic progression in human breast

cancer cell lines independent of MMP- 2 production. J Natl Cancer

Inst 1993;85(21):1758-64.

21. Koshiba T, Hosotani R, Wada M, Miyamoto y, Fujimoto K, Lee ru,

et al. Involvement of matrix metalloproteinase-2 activity in invasion

and metastasis of pancreatic carcinoma. Cancer 1998;82(4):642-50.

22. Boyd RS, Balkwill FR. MMP-2 release and activation in ovarian

carcinoma: the role of fibroblasts. Br J Cancer 1999;80(3-4):315-21.

23. Ellenrieder V, Alber B, Lacher U, Hendler SF, Menke A, Boeck W,

et al. Role of MT-MMPs and MMP-2 in pancreatic cancer progres-

sion. Int J Cancer 2000;85(1):14-20.

24. Niinaka Y, Haga A, Negishi A, Yoshimasu H, Raz A, Amagasa T. Regu-

lation of cell motility via high and low affinity autocrine motility

factor (AMF) receptor in human oral squamous carcinoma cells. Oral

OncoI2002;38(1):49-55.

25. Myers SA, Wolowacz RG. Tetracycline-based MMP inhibitors can

prevent fibroblast-mediated collagen gel contraction in vitro. Adv Dent

Res 1998;12(2):86-93.

26. Sommers CL, Thompson EW, Tom JA, Kemler R, Gelmann EP, Byers

SW. Cell adhesion molecule uvomorulin expression in human breast

cancer cell lines: relationship to morphology and invasive capacities.

Cell Growth Differ 1991:2(8):365-72.

27. Schutz A, Schneidenbach D,AustG, TannapfelA, SteinertM, Wittekind

C. Differential expression and activity status ofMMP-1, MMP-2 and

MMP-9 in tumor and stromal cells of squamous cell carcinomas of the

lung. Tumour BioI 2002;23(3): 179-84.

28. Ikebe T, Shinohara M, Takeuchi H, Beppu M, Kurahara S, Nakamura

S, et al. Gelatinolytic activity of matrix metalloproteinase in tumor

tissues correlates with the invasiveness of oral cancer. Clin Exp

Metastasis 1999;17(4):315-23.

29. O-Charoenrat p, Rhys-Evans P, Modjtahedi H, Court W, Box G, Eccles

S. Overexpression of epidermal growth factor receptor in human head

and neck squamous carcinoma cell lines correlates with matrix

metalloproteinase-9 expression and in vitro invasion. Int J Cancer

2000;86(3):307-17.

30. Hong SD., Hong SP, Lee JI, Lim CY. Expression of matrix

metalloproteinase-2 and -9 in oral squamous cell carcinomas with

regard to the metastatic potential. Oral OncoI2000;36(2):207-13.

31. StronginAY, Collier I, Bannikov G, Marmer BL, Grant GA, Goldberg

GI. Mechanism of cell surface activation of 72-kDa type IV collage-

nase. Isolation of the activated form of the membrane metalloprotease.

J Bioi Chern 1995;270(10):5331-8.

32. Azzam HS, Thompson EW. Collagen-induced activation of the M(r)

72,000 type IV collagenase in normal and malignant human

fibroblastoid cells. Cancer Res 1992;52(16):4540-4.

33. Ellerbroek SM, Fishman DA, Kearns AS, Bafetti LM, Stack MS.

Ovarian carcinoma regulation of matrix metalloproteinase-2 and

membrane type 1 matrix metalloproteinase through betal integrin.

Cancer Res 1999;59(7):163?-41.

34. Ruangpanit N, Price JT, Holmbeck K, Birkedal-Hansen H, Guenzler

V, Huang X, et al. MT1-MMP-dependent and -independent regulation

of gelatinase A activation in long-term, ascorbate-treated fibroblast

cultures: regulation by fibrillar collagen. Exp Cell Res 2002;272(2): 109-

18.

35. Lee IP, Kim YH, Kang MH, Roberts C, Shim JS, Roh JK.

Chemopreventive effect of green tea (Camellia sinensis) against ciga-

rette smoke-induced mutations (SCE) in humans. J Cell Biochem Suppl

1997;27:68-75.

36. Suganuma M, Okabe S, Sueoka N, Sueoka E, Matsuyama S, Irnai K, et

a1. Green tea and cancer chemoprevention. Mutat Res 1999;428

(1-2):339-44.
37. Yang CS, Chung JY, Yang GY, Li C, Meng X, Lee MJ. Mechanisms of

inhibition of carcinogenesis by tea. Biofactors 2000;13(1-4):73-9.

38. Liang YC, Lin-Shiau Sy, Chen CF, Lin JK. Inhibition of cyclin-depen-

dent kinases 2 and 4 activities as well as induction of Cdk inhibitors

p21 and p27 during growth arrest of human breast carcinoma cells by

(-)-epigallocatechin-3-gallate. J Cell Biochem 1999;75(1): 1-12.

39. Masuda M, Suzui M, Weinstein lB. Effects of epigallocatechin-3-gal-

late on growth, epidermal growth factor receptor signaling pathways,

gene expression, and chemosensitivity in human head and neck

squamous cell carcinoma cell lines. Clin Cancer Res 2001 ;7(12):4220-

9.

40. Paschka AG, Butler R, Young CY. Induction of apoptosis in prostate

cancer cell lines by the green tea component, (- )-epigallocatechin-

3-gallate. Cancer Lett 1998;130(1-2):1-7.

41. Islam S, Islam N, Kermode T, Johnstone B, Mukhtar H, Moskowitz

RW, et al. Involvement of caspase-3 in epigallocatechin-3::gallate-me-

diated apoptosis of human chondrosarcoma cells. Biochem Biophys

Res Commun 2000;270(3):793-7.



73? nuPl ~J-11"1 2546;26: 1-14.

44. Dell' Aica I, Dona M, Sartor L, Pezzato E, Garbisa S.

(- )Epigallocatechin-3-gallate directly inhibits MTl-MMP activity,lead-

ing to accumulation of nonactivated MMP-2 at the cell surface. Lab

Invest 2002;82(12):1685-93.

42. Liberto M, Cobrinik D. Growth factor-dependent induction of

p21(CIP1) by the green tea polyphenol, epigallocatechin gallate.

Cancer Lett 2000;154(2):151-61.
43. Maeda K, Kuzuya M, Cheng XW, Asai T, Kanda S, Tarnaya-Mori N,

et al. Green tea catechins inhibit the cultured smooth muscle cell

invasion through the basement barrier. Atherosclerosis 2003;166(1)

:23-30.



iJ'i"d1 ~1'i"d'Ju::n'¥ LL'R::Plru::
74

Neeracha Sanchavanakit 1 D.D.S., Ph.D

Amornrat Suwanchai 3
Orachatr Boonyakiati 3
Artiphan Pimkhaokham 2 D.D.S., Ph.D

Prasit Pavasant 1 D.D.S., Ph.D

1 Department of Anatomy, Faculty of Dentistry, Chulalongkorn University

2 Department of Oral Surgery, Faculty of Dentistry, Chulalongkorn University

3 Undergraduate student, Faculty of Dentistry, Chulalongkorn University

Abstract
Objective The purpose of this study was to investigate the effect of epigallocatechin gallate (EGCG), the major

polyphenol compound of the tea extract on the inhibition of matrix metalloproteinase (MMP) -2 activation in oral

squamous carcinoma cell lines.
Materials and methods The study was performed in the cultures of human squamous carcinoma (HSC) -3 and 7

and human foreskin fibroblast (HFF). EGCG at 0, 1 and 1 0 ~M was added to the 200 !Jog/ml collagen induced MMP-

2 activation in these cell lines for 48 hours. Conditioned media were collected and MMP-2 activation was analysed

by gelatin zymography.
Result Ten IJ.M EGCG reduced the activation of MMP-2 in HSC-3 and HFF, whereas inhibited that of MMP-2 in

HSC-7.
Conclusion The result suggested another role of EGCG in the reduction of MMP-2 activation, which was impli-

cated in cancer metastatic process, apart from an antioxidant effect on carcinogenesis that has been reported in

various types of cancer.

(CU Dent J 2003;26;1-14)

Key words: EGCG; HSC; MMP-2 activation
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