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" .
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\J'VIf1~2ii)

i"flt/":.,,,; L ~'fJ~n~CJ~~'fJ~~11:n3.J,)1~L~~U ~31~'fJn11L ~3.J~1U,)UL'D~.fiLL~:;1:;r;i'1JL'fJU1'D3!Lt33.J Lt33.J~- 2 LL~:;.
'1 !'1" G" !'1 .. G""

-9 ~ UL'D~~ ~~U3.J:;L1~L'fJ'nL'fJ~'D-4 LL~:; L'D~~ ~~U3.J:;L1~'n'DLL'fJ~-2S

i."u8:iHm" L'D~.fi~:;t1n'r'l~~'fJ1J~,)U~11;3.J,)1~L~~ULU'fJ1~11L':IU~L'D~.fi~u11P1~1n:nf3.J LUUL,)~1 24 /r;')13.J~. "
:; ~ . .." " 1 ...J it .r ...J1" ~ ~

~1nUU,)~~1U,)UL'D~~~,)U~11L'fJ3.J'r'l'r'l L'fJU 'D3.J'r'l'fJU U'fJ1~11L~1:;L~U~L'D~~'r'l ~~~~n11'r'l~~'fJ1J ~:;t1n~1,)~,)~" "

1:;r;i'1Jn11vi1~1u~'fJ~L'fJu1'n3!~')u~fiL~~1~u1'D13.Jn11~~ ;;'fJa;j~vtl~~:;~n~LP111:;.J'r'l1~~t1~LL1J1J One way ANOV A

(a <o.os)

118m"inlt1 ~11:n3.J,)1~L~~u~1:;r;i'1JP1,)13.JL;;3.J;;u~'fJ~lu1~u 1S LL~:; 20 13.J1P1113.J~1f 31CJ~ii1Jtf~n11L~3.J

--i1U,)U~'fJ~L'D~~L~.J3.J:;L1~L'fJ'DL'fJ~:n-4 LL~:;L'D~~L~.J3.J:;L1~:n:nLL'fJ~-2S 'fJU1~31':;:u~1Piru'r'l1~~t1~ ~11:n3.J,)1~-

4 d ~ "" 1 '1 '1 ~:; ~. ., .." ".. '1 .. G""

L~~U'r'l1:;~1JP1,)13.JL~3.J~U 10 3.J ~P11~3.J~113.JCJ~U1JU~1:;~1Jn11'r'l1~1U~'fJ~L'fJU~'D3.JL'fJ3.JL'fJ3.J~-9 ~UL'D~~3.J:;L1~'D'DLL'fJ~-

2 S 'fJU1~31':;: U~1Pi ru'r'l1~~t1 ~ LL~:;~11:n3.J,)1~L~~u1~31 CJ~'fJU1~31':;: U~1Pi ru'r'l1~~rI ~ ~'fJ1:;r;i'1Jn11vi1~1U~'fJ~

1 """" '1"" ..
L'fJU 'D3.JL'fJ3.JL'fJ3.J~-2 LL~:; -9 ~UL'D~~3.J:;L1~L'fJ'nL'fJ~'D-4

8"'11/ P1,)13.JLUU~mli)~~11or.3.J,)1~L~~U~~r;iIi)L'D~~"l~U3.J:;L1~LIi)'DLIi)~=n-4 LL~:; L'D~~"l~U3.J:;L1~=n=nLLIi)~-25 Ii)U~. ..
1:;;lUP1')13.JL'JIJ3.J'JIJU 15 LL~:; 20 13.J1P1113.J~1f ~11or.3.J,)1~L~~u~~~ifut~1:;(;]Um1yj1~1u~Ii)~LIi)Ul'D~Lt13.JLt13.J~-9

1UL'D~;3.J:;L1~=n=nLLIi)~-25 ~1:;;lUP1,)13.JL'JIJ3.J'JIJU 1 0 13.J1P1113.J~1f Ii)U1~~,rU~1;:;CkJVl1~~n~

('J .,;U~ ,,'111'1 2547;27:59-67).
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0

'U'VI'U.'l
" '1" a a ~ .. '1 ..1

~'11~LIf)U~'D~LIf)~LIf)~~-9 '1I1f)~L'D~~LL~~~~'1¥11., (macro-

phage) ~~-rl')uiJ If)~riun1'1LL(;1n'1llf)~nIf)U(;1::n:;uLL~::n1'1Ln~nIf)U

VI'1If)~U~ (thrombus) LVlll-l2

~:: L 1~ L U U 11 tl.J '1-11 Vl1~~1 fi11ru~~~ 'f)~ L~ n LL~::~ 'f)~.
U1::L VlPlL VltJ ii~LL~~1P1,)1~1V11~c;11Un11LL ~VltJ' un11'in~ L1P1"

~::L1~c;1')tJ'tjfin11cJ11Ji~ 'il1tJ'i~~ LL~::LP1~U1U~ vi1L iim1'in~

Lc;1~~ L u 1::ci!lJ'I-I,j~ LLtJi'f)U~11P1tj.1 f1ru tJi'f)n11'in~~'f)~~u')tJ~. w "

LUU~::L 1~fi'f) P1,)1~~1~11(1L Um1L Y;~~1U')U'f)ri1~1,) ~L 1,)~'f)~

L-n~;~::L1~ n11#;'f)tJi'f)n11'U1tJ'i~~LL~::LP1~U1U~ 1')~vT~m1

LL ~1n1::~1tJ~n~1~~'f)~~::L1~ vi1L iiLUU~1L 'I-I1J1'1-1iin~'f)~m1. .
L~tJ~IJ1~'f)~~U')tJ' -3

"

1;)31nI111fJ~IU~~~'f)~~lffi~~~Lj;1U1UlunI1iS1J~~nI1.
~ 0 " " " " 4

Ln ~LL~~nI1LL Wffi1~~1 fJ~ 'f)~~ ~L 1~ Lj;11U~ LL~ ~~ ~L 1~L~ ~ L~ 'f) ~

~1')1 U"'UV1~~'f)~ 13-15 L~'f)1')~ri1JP1,)I~~1~11C1~'f)~~lm~~" .
~Lj;1U1Ul UnI1iS1J~~nI1~11~L'f)ul'D-/Jn~~Ltr)~Ltr)~~-2 LL~~-9.
~~..f U~11~Lj;1U1U~~L UU~11~UI~ul~L ~'f)UI~IPin~I~~~31

, .." '1 ~- ~ .1'4-.1 ...; 4
j;1'f)L'D~~~~L 1~ L~fJnI1,)~fJP11~U~')j;1C1u1~~~P1L W'f)Pln~I~~.
~'f)~~11:n~,)I~Lj;1U1U (simvastatin) ~~LUUfJI1 Un~~~Lj;1U1U.
~31 ~'f) n11L ~ ~~1 U ')UL 'D~'; LL~ ~1~ ~1JnI1vil~IU~'f)~ L'f) U 1 'D-/J

" " .. ., .." ".. 1 .." ..
L'f)~L'f)~W-2 LL~~L'f)UL'D~L'f)~L'f)~W-9 UL'D~~~~L1~L'f)'DL'f)~'D-

.. " 4 LL~~L'D~~~~L1~'D'DLL'f)~-25

LI1)U~'n~L~~~1i1LU'jq (gelatinase) LUULI1)U~'n~n~),J

L),JnV11ML),JVI~ 1~ 11J1i1L U'jq (matrix metalloproteinases :
.1 " II" a a -

MMPs) u1::nl1)lJ~,)fJLI1)UL'n),JLI1)),JLI1)),J"I'i-2 (MMP-2) LL~::

LI1)UL'n~L.a),JL.a),J~-9 (MMP-9) 1~fJLI1)UL'n~nrti),J;J'jq1),J11t1fJl1)fJ.
~ 4."1'.1 4'1"

'jq~1fJF1I1)~~1L~U-nU~ IV on~LuU'jq,)Uu1::nl1)lJ~I1)~LfJl1) L~~1U..

L 'n~;4 L(;)~ n1111 fJ~1uPi,)1),J~ ),J.(iu fi1::~~1~1::c;i'lJn11'jq11~

LI1)UL'n~L.a),JL.a),J~-2 LL~:: -9 nlJF1,)1),J'jq1),J11t1LUn11~n~1),J.
LL ~:: n11LL "I'i in1::~1 fJ~ 11)~),J:: L 1~ 2-3 1~ fJ"l'ilJ ~1 L 'n~;),J:: L 1~

-nU~'jqF1,)1iI'jqL'n~;F11f=!J1 U),J1L u1I1)fJ11F1~~n11LL "l'iin1::~1fJ ,,::

~1::c;i'lJLI1)UL'n~iI~'jq 11)~'jq~n~11I1)fJ11F1~L~LL "l'iin1::~1fJ5-7
OJ

" ,",~ ~" -- ~ ~ ~. ..

~~UUn11F1U"l'ilJ'jq11V1),J~~fJlJfJ~n11L"I'i),J~1U')U~I1)~L'n~~

),J::L1~LL~::n11'jq11~LI1)UL'n~L.a),JL.a),J~-2 LL~:: -9 LUL'n~;

),J::L1~~~LUUV11~L~l1)n~U1'jqU L~L ~I1)LUULL U,)V11~L un11,jI1)~nU

n11LL Yiin1::~1fJ~I1)~),J::L 1~

~LIJ1~'lJ (statio) LU'lJn£-i~fJ1m-nt 'lJm'Ifn~LL~:;i:J'fJ~ri'lJ.
~u ,)fJ~L U 'lJ 1 'IPJ-J') 1., LL~ :;'I:;uu",,~ 'fJ ~ L ~ 'fJ~ (cardiovascular
..

disease) L~'fJ~"1n'I:;~uPJ'fJL~~L VI'fJ'I'fJ~1 'lJL~'fJ~~~ l~fJ)j~~..

tJu ~~m'Ivi1~1'lJ'II'fJ~L 'fJ'lJ,1 on-!J L 'fJ-n L tc)~~PJ L 'fJ1~n LIJ1~ (HMG-

"!'I '1" ~ 'I . 1..1 « 4
CoA reductase) on~Lu'lJL'fJ'lJ Lon~,.,,~n L 'lJm'ILu~fJ'lJL'fJ-nL'fJ~.,

lPJL'fJLu'lJL~,)11~L ii~ (mevalooate) ~11-nL 'lJm'I~11~~1'IPJ'fJ
8 °'1" ~ 0 "'I" 'I

L~~L VI'fJ'I'fJ~ Vl1 L ""Lon~~ L 'lJ'I1~n1fJlJ1'fJ~ L-nPJ'fJL~~L VI'fJ'I'fJ~ L'lJ

n'I:;LL~L~'fJ~ LL~:;~~~~1 ii'I:;~UPJ'fJL~~L VI'fJ'I'fJ~ 1 'lJn'I:;LL~ L~'fJ~

~~~~ 'lJ'fJn.,1n~~ 1~fJlJ1'I~'II'fJ~tjq1'I~LIJ1~'lJ1 'lJm'I~~'I:;~UPJ'fJL~~

LIJ1'fJ'I'fJ~ 1 'lJn'I:;LL~L~'fJ~~~~,1f1n£-i1,)~1LLti\") ~1'I~LIJ1~'lJtJ~~1~1'It1

u1~11-nt'lJm'Ifn1i1~u,)fJ~)jm'Itjq:;tjq~lJ1:;nf'lJu'lJ~ii~,.,,~'fJ~..

L~'fJ~ (atherosclersis) L ~'fJ~~PJ,)1~L~fJ~'II'fJ~m'ILn~111,):;

""~'fJ ~L~'fJ ~'fJ ~iI'lJL:n fJU Vi i'lJ 9-1 0 1~fJtjqLIJ1~'lJ.,:;1tJtJu~~n1'I

- ~_d
'J ~ G1 'eJ'lJ n -a tUbb a:'J 6 n'l-a

'I 'I .
n'l"i b'W'l:bal.l\1 b"llaa

~"J!~~"t~ii (cell line) m;tun11Pin~F1f~,it~~Ln L"J!~;

3,J::L1~L'f)"J!L'f)"':n-4 (HSC-4, Japanese Cancer Research

.. " Bank: JCRB0624) LL~::L"J!~~3,J::L1~"J!"J!LL'f)~-25 (WISH,

.. . oJ' 1ATCC number: CCL-25) L"J!~~,,::(lnU13,J1L~f.J~ U,,1U
OJ

oJ'.. ~~ .
L'ti1::L~f.J~L"J!~~'lJU1~ 60 3,J~~L3,JlJ11 (60 mm culture dIsh,

... oJ' ..d . I "r
Nunc, Denmark) Vl3,J'f)1"'11L~f.J~L"J!~~"J!~u1::n'f)U~')f.J U1f.J1

~Ltc)3,J(ijLtc)3,J (DMEM ; Dulbecco's Modified Eagle's
. ..~ " "" .

MedIum) "J!13,JF1,)13,JL'lJ3,J'lJU1'f)f.J~:: 10 (10% fetal bovme

serum), LL'f)~n~lJ11~UF1,)13,JL;;3,J;;U 2 fJ~7fi13,J~1f (2 mM L-
OJ

. ~~~ .. " " ~ , ~ ~~
glutamme), L'tiUU"J!~U"F1,)13,JL'lJ3,J'lJU 100 fJUlJ1lJ1'f)3,J~~~lJ11

(100 lU/ml penicillin-G), "'LlJ11U1lJ1.;Jf.J=nui~LyJlJ1F1,)13,JL;;3,J;;U

1 00 L3,J1F11n13,JI?i'f)fJ~7fi7filJ11 (1 00 ~g/ml streptomycin

sulfate) LL~::LL'f)3,J1yJLVl'f)1=nuUF1,)13,JL;;3,J;;U 20 L3,J1F11n13,J1?i'f)

fJ~7fi7filJ11 (20 ~g/ml amphotericin B) L"J!~;"::tJnL-:f.J~1u
" oJ' ... ~ .. ~

lJ1'f)UL'ti1::L~f.J~L"J!~~ Vl'f)CU".f13,J 37 'f)~P\1L"J!~L"J!f.J'" LL~::1::~UOJ . OJ
.. ., .,..., . .1. oJ'..

F111U'f)UL~'f)'f)n L"J!~1'f)f.J~:: 5 Vl1n11Lu~f.JU'f)1"'11L~f.J~L"J!~~

~ d .. ~ ~ 1 " oJ'..
YJn 2-3 ')U L3,J'f)L"J!~~L,,1ryLlJ1U lJ1"ULlJ13,J,,1UL""1::L~f.J~L"J!~~,,::

yj1n11iuf1~L,,'f)f (subculture) 1~f.J1ojfL'f)UL"J!~Vl1tJ:nu(ij~~L'f)
""" . ".

F1,)13,JL'lJ3,J'lJU1'f)f.J~:: 0.25 (0.25% trypsm-EDTA) LL~,)U1
!'1.loJ' 1 oJ' ~, oJ' ..

L"J!~~ LuL~f.J~ U,,1UL ""1::L~f.J~L"J!~~ L"'3,J 'f)1"'11L~f.J~L"J!~~LL~::

"'11u1::n'f)uvT~"'3,J~L~"1n GibcoBRL (NY,USA)
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~ LP111~';P1,)1~ LL~n 1Ji1~6IJ1E)~t.j1'\J,)'\JL -n~~ 1 '\J n~~viV1~~IE)1JI;),)fJ~11.
;~,)1~ L~Ui'\Jn1Jn~~ P1,)1JP1~ l~fJ 1-n~nUi~LP111~~P1,)1~LLtJ1tJ1,)'\J. .
LL1J1JLL"~V11~L~fJ,) (one-way analysis of variance) LL~~

LL1J1JV1~~IE)1J6IJIE)~L-nWLW (Scheffe' multiple range test) vi
~ d':- 0-

1~~1JP1,)1~L-nIE)~'\J1IE)fJ~~ 95

.oJ .:.. - -
n,'i'VI G1aIJ1.J L"lIitit'VI L 'W':Lit 11\1 G11 lIa""lI3J1,a LGl GlU

L-n~;(ln~~lU~~lu"lUL~1:;L:iU~L-n~;-nU(;l24 ~~~ (24-
" ,

.. , ..
well plate, Nunc, Denmark) VlPI'J1~~U1LLUU 1 00,000 L-n~~/
~ ~~ 0 .J' ~. I ' 'I '" .J' ..
~~~~ ~'1 U1"lUL ~l:;L~ U~L -n~~ LlJ1J~ L U~'f)1JL ~l:;L~U~L -n~~"

~'f)ru~[1~ 37 'f)~P11L-n~L:nU~ LUUL'J~l 24 /r;'J1~~ ,,In,xu
, "

. I" .J'.. 1 ~. I .. ~ ~,

LlJ~UU'f)1~1'1L~U~L-n~~LlJU-nU(;llJ'11P1"ln-n'1~ 2 PI'1~ LL~~:;

PI#~~l~riU 3 /r;'J1~~L~'f)~1~:n:;~'f)'f)n LL~'J~~L';j~vi1n1'1V1(;l~'f)1J
1 . I" .J'.. 1 .J' .. ~

(;l U L lJ ~ U U'f)l ~1 '1L~ u~ L-n~ ~ L lJ U'f)l ~1 '1 L ~u~ L -n ~~-n U(;l

U'11P1"ln:n:;~~n~1'1=tJ~'J1~L~~U (N21436, Aapin Chemi-

cal Limited, Abington, UK) ~'1:;c;i1JPI'J1~L;;~;;U 0, 1, 5,

10, 15 LL~::' 20 L~1pm~~lf "UPI'11JL'J~l 24 /r;'J1~~ ~~U1

~lvi1 n1'11 LPI '11 ::,.J~~~ 'f)~~1 '1=tJ ~ 'J1 ~ L~ ~uui 'f) n1'1L U; U ULL U~~

0 ~.J'.. r , '"
"lU'JUL-n~~ n1'1P1n~1P1'1~UL-n~~,,:;(lnVl(;l~'f)1J-n1'f)U1~U'f)U"

"'

~l~PI:;~

-- - --
'Jfi'VIGla&l1.JL&l3J'VI'VI (MTT assay)

n1'i"CjLP1'i1:::';~L.jfi1~LLU~~),J1~1n"Cj~~'fJ~ Freshney 16

n1li1,) L~ tJtJ'fJ Pi'fJ 111tJ'v1i~n1'iL:t; tJ~ L'D~;~ti1m'iY1~~ 'fJ1JL U

~111,):::~~~1'iiI!),J,)1~Lj;1~U ~P1,)1),JL;J),J;JUI;]1~ 1 flu LUUL,)~1
0:.'1 .,f.- .loJ...1 cA« cAG 4

24 'D,) ~}.J~ 'fJ1'v11'iL~tJ~L'D~~~:::C1nLu~tJULuU~L'fJ),J'fJL'fJ),J'DU~
..

U'i1P\~1nYJU'fJ~L'i~ (DMEM without phenol red) ~~~1'i

~:::~1tJL~),J~~ (MTf; 3-(4,5-dimethylthaizol-2-yl)-2,

5-diphenyltetrazolium bromide) P1,)1),JL;J),J;JU 0.5 ~~~
~ , 4 44 0 " " .,f .-OJ 4

n'i),Jj;1'fJ),J~~~j;1'i LL~:::U1L ~1j;1'fJ1JL 'ti1:::L~tJ~L'D~~Y1'fJru'v111),J 37.. . ..
'fJ~P\1L'D~L:ntJ~ LUUL,)~1 4 -t,)L),J~ ~1n..iu~~~1'i~:::~1tJL~),J~

..

~LL~:::L""~1'i~:::~1tJ1~L),Jfi~ojf~w'fJn1'DfI (dimethyl sulfoxide)

L ~'fJ~:::~1tJtJfln~~,)~~'fJ~L~),J~~W'fJf),J1'D1U (MTf formazan)

'1"...1 ~'O oJ'1!'1.I~' '*
~~LuU~1'i~:::~1tJn),J')~ U1~1'i~:::~1tJY1~~~u,)~P11n1'i~~n~U ..

LL~~ (optical density) ?!J')tJLP11'fJ~~LUnLj;1'iLrJ1j;1~Lj;1'fJf (spec

trophotometer) ~P1,)1),JtJ1,)P1~U 570 U1LUL),Jj;1'i U1Pi1~'i~

1~uPi1U')ru'v111'fJtJ~:::~'fJ~t;j1U,)UL'D~;~~:n"Cjj;1LmtJ1JL~tJ1J
~ , o~.,f

n1Jn~),JP1,)1JP1),J j;11),J~j;1'iP11U,)ru~~U. . ..

n'l'i1bf1'i'l:cvi biJU 1-n.,j bRl3J bRl3JcW-2 bbfi: -9 rlt~iJ1fi

b~fi'lilu1-n13Jn'i'l'Wi (gelatin zymography)

1~;;~'i~,;jlJL'fJUL-n';;L.a~L.a~~-2 LL~~-9 ~')tJ1~L~~1~U

L-n1~n'i1~w ,;j~LLtJ~~~l~ln Kusano LL~~f1ru~17 1~tJrJ'fJ~'fJ
., it J ", ~

L'fJUL-n~V1'fJtJ U'fJ1~1'iL i"I1~L~tJ~L-n~~V1 L~~~~n1'iV1~~'fJlJ ~~"

t1nLLtJnIJ11~~,)~ 1~ L~n~~')tJ1~n1'iLL tJn~')tJL ~~1 (electro-" .

phoresis) lU~111,)~ non-reducing 1~tJl.jf'fJ~f11~1~ltJ~L~~

.. """ a ""
V1f1,)l~L'IJ~'lJU'i'fJtJ~~ 10 (SDS-PAGE) LL~~~f1,)l~L'IJ~'lJU

'IJ'fJ~L~~1~U1'fJtJ~~ 0.1 ~~LUUojflJ~LIJ1'iV1'IJ'fJ~L'fJUL-n';;L.a~L.a~~-

2 LL~~-9 111tJ'L-lii~~lnn1'iLLtJnL'fJUL-n';;~')tJn'i~LL~L yJ~lL1tJlJ1'fJtJ

LL~,) U1 L~~ ~1~1~ ~')tJ~l 'i~ ~~1 tJ LIJ1'iIJ1'fJU L ~ ni f1,)1 ~ L ;;~;;U

" . .. . ~ a

'i'fJtJ~~ 2.S (2.S% tnton X -100) L i"I'fJn1~~L'fJ~~L'fJ~'fJ'fJn

~lnJuu1L~~LtJL-UrJ11uu~L yJ'fJf (0.1sM NaCI, 1 ornM CaCI ,
2

SomM Tris HCI pH 7.S, 0.1% Brij3S) L~'fJtJ:;lJ~111i"11ii
., .. .."", . " " J L'fJU L-n~~1~1'it1V11~lU L~ LL~,)U1L -U11J1'fJlJL i"I1~L~tJ~L -n~~V1

"
~ a...1 .:.1 ..""

'fJru'L-Il1~ 37 'fJ~Pl1L-n~L-ntJ~ LuU'i~tJ~L,)~l 24 'D,) ~~Li"I'fJL'L-I. "
Ln ~tJ5mtJ1'i::'L-I~1~L'fJU L -n';;rilJojflJ~LIJ1'iV1 ~lnJ U U'fJ~ L~~~')tJ

a~ a .. """
f1LL~~-nlJ'i~L~tJUlJ~'fJ1'i 2S0 f1,)l~L-U~-UU'i'fJtJ~:: O.S (O.S%" "

coomassie brilliant blue R2S0. Sigma. MO, USA) LL~,)

vi1n1'i~1~~~,)uLnu (destain) ~::tJ'i1nULLt1lJl~lJUL~~~.J1L":5u
.. ...1.' ., .." " a ., .." " a
-n~LuUIJ11LL 'L-IU~-U'fJ~L'fJU L -n~L'fJ~L'fJ~i"I- 2LL~::L'fJU L-n~L'fJ~L'fJ~i"I-

9 ~~'fJ~n1'i~n~ ~lnJuu1L~~L1J'rjLf1'i1::';f1,)1~L;;~;;U-U'fJ~

LLt1lJl~~')tJL~u:n11J1~LIJ1'fJf (GS- 700 imaging densitometer)

LL~::1'i1u')ru~')tJ1tJ'iLLn'i~ Molecular Analyst Software

version 1.S (Bio Rad Laboratories. Hercules, CA, USA)

";1~~nflULL~~1ItJ~nti~V1~~tJtJ. ." . 1flUfl::~fl~~1U'JUL~flflV1)J~'J~
x 100

f11fJ~nflULLft-3~t)-3n~JJfI,)UfjJJ

L ~'fJ~~1n~fiL~~1~ul-nl~n'J1yJYJ L'fJul-n{JLtc)~Ltc)~~-2

LL~~ -9 ~'fJfJlu~un'fJuvi1~1U (proactive fonn) LL~~'f'j1'fJ~

vi1~1U (active fonn) ~'fJfJluLLcJuL~~ ~1~1'Jt)!J'fJfJL~~1~U"
.oJ "1.l 1 " ~ :: 'I .. :: .r ~

V1~~~'fJfJ~ULU'fJL~~ ~ ~~uu~un1'JP\n~1f1'J~U 'J~~1Jn1'J"

vi1~1u~'fJ~L'fJul-n{JLtc)~Ltc)~~-2 LL~~ -9 (enzyme activity)

f'i1U') ru~1 n iJ 1'1'J1 ~') U 'J~""~1~'J~i11J L'fJul-n~l U 'JU'f'j1'fJ~
"

vi1~1Uu\'fJL 'fJU l-n~' u'Jun 'fJU vi1~1U"

U1.ji'fJ3.J~"1nn11Pi1u')ruL1J~L~11~';V11~~t1~1~u1-n"

11J1LLn13.JL'fJ~~L'fJ~L'fJ~ (SPSS; statistical package for the

social sciences) ~11Oi1L'U;ULL~~1Oi1L,jU~L1JU3.J11J11~1U LL~~
..
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eJaO'l'aAO\i'l 1~i1uLItJULen{jL.t:J34L.t:J34~-2 LL~~ -9 ~'JtJ~fiL"~1~uLenl34n11~YJ

l~tJ~L~~ P1'J134 LUu~~r;i1tJ Len~';34~LT~L'f}enLItJ~on - 4 LL~~L'D~';

"~~ ~.J "" ., ~ ~ ..
34~L1~enenLLItJ~- 25 P11tJV1P1'J13.JL 'lJ34'IJU 1 0 ~3.J ~P11~34~11

eJa!JiJ~a1'a-B3J'J1abG1Gi'U.c;iiJ'a:t{I'Un1'avi1~1'U.!JiJ~

biJ'U.1'lIsjbRl3JbRl3JcW-2 bba: -9 "U.b'lIaa'3J:b~~
d . - dd

biJ!1 biJa'lI - 4 bba: b'lIaa3J:b'a~'lI'lI bb iJ a - 2 5

,,1n1fi L"~1~ulon1~n'J1~w Lon~;~::L1~L'f)onL'f)~:n-4

~11~vT~L'f)Ulon~L~~L~~~-2 LL~:: -9 1~fJL'f)Ulon~L~~L~~~-

2 ~tJ'f)fJ"l U'JULLtJtJrl'f)Uvi1~1ULL~::~1'fJ~vi1~1U ,.,q'JUL'f)Ulon~
.. ..

L~~L~~ ~-9 'f)fJ"lU'JULLtJtJrl'f)Uvi1~1ULv11JU ('JU~ 2) 1IN::.. .. ..
~ .. " 1 .." ".. ~,
VlLon~~~::L'J~ononLL'f)~-25 ~tJL'U~1::L'fJU on~L'fJ~L'fJ~~-9 Vl'fJfJ..

LU1Url'fJU vi1~1ULL~::~1'f)~vi1~1ULv11Ju (lU~ 3 n)

.. .- --~.. _0
fi1'"lI3J11fiLG1G1'U.3JeJfiiJ1.JiJ\1n'1'L'W3J~1'U.1'U.!I'iI\1.. - . .--
L"lIfifi3J:L,\1 L'iI!f L'ilfi"ll-4 LLfi:L"lIfifi3J:L,\1"l1"l1 L'ilfi-2 5

,,1 n n111 L~11::';; ~~'/J~~~11~ 3,J'J1~ Lj;1 ~ur;i ~ n11LU~ fJU

LLU~~ti1U'JUL"D~; (;?) 'JfJ1flVl ~~'f)lJLtiJ3,J~~ LL~::n111 L~11::';;

:tJ'f)3,J~Vl1~~t1~ 1~fJL"D~';"::C1nVl~~'f)lJrilJ~11~3,J'J1~Lj;1~U~" "

~'J13,JL:tJ3,J:tJU 1, 5, 10, 15 LL~:: 20 13,J1Pl113,J~1f LiJUL'J~1 24

/r;'J13,J~ ~lJ~1~11~3,J'J1~Lj;1~U~1::ri1lJPl'J13,JL:tJ3,J:tJU 15 LL~:: 20

13,J 1Pl113,J~1f 31 ~~iilJ t~n11L ~3,J~1U'JUL en~';3,J::L1~L'f)-n L'f)~;n - 4

'f)f.i1~31iifJ~1i1C1JVl1~~t1~ (p<0.05) ~~LiJU1'f)fJ~:: 73.11::t
~, ...

27 .03 LL~:: 60.76 ::t 20.96 L3,J'f)L VlfJlJnlJn~3,JPl'JlJPl3,J"D~n1~U~. .
1';;-fi1L'il~fJ~1U'JUL"D~';LiJu1'f)fJ~:: 1 00 (n11~1U~ 1)"

, .. a Q Q" ~

~'JUL "D~~3,J::L1~"D"DLL'f)~ - 2 5 ~11"D3,J'J1~Lj;1j;1UVl1::~lJPl'J13,J

L:tJ3,J:tJU 15 LL~:: 20 13,J1Pl113,J~1f ~~~iilJt~n11L ~3,J~1U'JU

L"D~';'f)f.i1~~iifJ~1i1C1JVl1~~t1~ ~~LiJU1'f)fJ~:: 64.81 ::t 34.7. ~ .. .. ~ ,
LL~:: 63.49 ::t 41.1 j;113,J~1~lJ (p<0.05) L3,J'f)LVlfJlJnlJn~3,J

... '1"" .J. "-"1 '"
Pl'JlJ Pl3,J"D ~ n1~U~ L ~ Pl1 L'il~ fJ,,1U'JUL "D~~ Lu U 1'f) fJ~:: 1 00.
(n11~1U~ 1)

L~'fJ~~11rn1~1n~~m~ Un11'tJ1U~ 1 v1~JU1~v11J~,)1),J"
"" Q Q""~ .d Q ..

L'II~'IIU~~~~'II'f)~~11"1!),J,)1~L(JJ(JJUV1 L"I! L Un11V1~~'f)~L Vi'f),)L~11~~" .

'1 .. ~ .. ,~ ~.J
~UL'D~~),J:;L1~L'f)'DL'f)~'D 4 YiU'J1~11'D),J'J1~L~~U'V1

~ "" ., '1 '1 ...,...
1:;(;1UfI'J1),JL'II),J'IIU 1, 2.5, 5, 7.5 LL~:; 10 ~),J~~1~),J~11 ~),J),J

C,J~lJi'f)1:;i1un11yj1~1U'II'f)~L'f)UL'D3fLtrJ),JLtrJ),J~-2 LL~:;-9 'f),j1~

31iitJ~1F1C1J'V11~~f1Wl (p>0.05, XU~ 2) ~'JUL'D~,fi),J:;L1~=n=nU'f)~-

25 YiU~1~11:U),J'J1~L~Wlu~1:;i1ufI'J1),JL']),J,]U 1 0 L),Jlf111),J~1f

31C,J~~(;11:;i1un11yj1~1U'II'f)~L'f)UL'D3fLtrJ),J LtrJ),J~ - 9 'f),j1~31ii tJ

~1F1C1J'V11~~f1Wl (p<0.05, XU~ 3 'II)
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Figure 1

- -, ~. "m 4 " m -- . - ,," -- m 44 "
~~1It)~~,)1~)J'1,)~L~ ~U~t)m1L n)J~,)U'1U1lt)~L ~~~)J::L 1~Lt)~Lt)~~ - 4 LL~::L ~~~)J::L1~~~LL t)~ - 2 5 L)Jt)'1Lf11,)::"'~'1tJ'1fin,)1L t))JV1V1 L ~~~tJn

V1~~t)1J~'1tJ~,)1~)J'1,)~L~~U~'))Jf1'1'))JL,j)J,jU~ri')",U~ LUUL'1~,) 24 i'11)J~ ~~n,)1V1~~t)~LL~~~t)tJ'U1tJ1It)~I'i,)L~;tJ:t I'i,)L~tJ~L1JU)J,)~1~,)Uw w ..

(* LL~~~ii~f1'1'))JLL~nlli')~t)FJ')~~utJ-li');lryV1,)~~"~L~t)LmtJ1JLVitJ1Jri1Jnq)Jf1'11J1'j)J ~ p< 0.05, n-12)

The effect of simvastatin on the proliferation of HSC-4 and CCL-25 via the MY[ assay. Cells were treated with the increasing

concentrations of simvastatin for 24 hours. Data showed in mean :t S.D. (* demonstrates significance from the control group

at p< 0.05, n-12)
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Proactive MMP-9
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Active MMP-2

10 Simvastatin (IJM)0 1 2.5 5 7.5

'i\J~ 2 L~~1Uiul'DL~n11~YlLLt\~~IJ~~f)~t\11;~,)1t\LII1Uiullif)n11vi1~1U~f)~Lf)Ul~-:iLtfl~Ltfl~~- 2 LL~::Lf)Ul~-:iLtfl~Ltfl~J~ - 91 UL~~{i~::L1~Lf)~Lf)t\;-
u A ~t1nVl~t\f)U~,)fJt\11;~,)1t\LII1UiU 1I11~1::iiUr1,)1~L;;~;;U~ri1~U~ LUUL,)~1 2A ,t,)L~~

.. .
Figure 2 Gelatin zymography showed the effect of simvastain on the gelatinolytic activity of MMP 2 and MMP-9 in HSC -A. Cells

were treated with the increasing concentrations of simvastatin for 2A hours.
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n. 'J::il1JL~u1,1fL-i1~L-i1~~-9 ~1n~1\11n~1::Lif.J~L,~,;\itt~\I';~n1'JVI~~~1J ~,)f.J~1'J~~,)1~L~~U Lu'J::il1J~,)1~L,j~,juvlri1\1U~ LUUL,)~1

24 ,t')1~~

~. n'J1~LL~~~~,)1~i~';:;u fi'J::\I~1~tij~'J1ri,)U~~~'J::il1JL~U 1,1f L-i1~L t1~~ - 9 L UlU~1~~vi1~1ur;i~lun~uvi1~1U LL~::~,)1~L ,j~,jU~~~~1'J

~~,)1~L~~U ,j'1J);j~LL~~~~fJ'UlU~'1J~~1L~~f.J :t ~1L,jf.J~L1JU~1~'J31U m~~1nn1'JVI~~'1J~ 3 ~f~. * LL~~~~,)1~LL~nr;i1~~tJ1~)jiif.J

il1;;;tyVl1~~'ii~ (p<o.os)

Figure 3. Gelatin zymography showed the effect of simvastatin on the MMP-9 gelatinolytic activity in CCL-2S.

A. The MMP-9 gelatinolytic activities from conditioned media. Cells were treated with the increasing concentrations of

simvastatin for 24 hours.
B. Graph presented the relationship between ratio of MMP-9 gelatinolytic activity of active and proactive forms and the

increasing concentrations of simvastatin. Data are depicted as mean :t S.D. The data are representative of three separate
experiments. * significant difference from the control group at p < O.OS.
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1 un11Pin~ ~f~d ~~!J 1~v11n11Pin~ ~,)1~LUU~~""1'f)"

~~r;i'f)n11L ~ ~~1U,)UL 'n~;1J'f)~~11:n~,)1~LIJ1W1ur;i 'f)L'n~~"t~.J

~::L1~ 1~LLn L'n~;L'f)'nL'f)~:n-4 LL~::L'n~;:n:nLL'f)~-25 1~!Jn11
~ ..'" a qq Z 4 ~

') L~11::"" ~ ,)!J~11L'f) ~VI VI 1,)~VI ~ PI n~1~~1J'f)~~11'n ~,)1~-

LIJ1W1U~~r;i'f)1::r;iun11v11~1U1J'f)~L'f)U1'n'A1LtiJ~LtiJ~~-2 LL~:: -9

1 UL 'n~;r;i~n~1,)~,) !J~~L~~1W1u 1 'nl~n11'tJw

~~2.J1 UL :J'fJL~~~'fJ~L'fJU1'D2.J"l U1U~1'fJ2.Jvi'1~'1ULL~~ri'fJuvi'1~'1u"
- .." G"" ,- - ~ ~

~'1n n'11,)Lf) 1'1 ~~~') f.J~'11L 'fJ ~ VlVl ~U ,)'1~'11'D ~,)'1 ~ L~ ~U Vl1~ ~U

f),)'1~L;;~;;U 15 LL~~ 20 1~1f)11~~'1f ~~~UU~~n'11LY;~

~'1U,)UL 'D~;~1'fJ~f)')'1~ LtJU~~'fJ~ L 'D~~"t~ii~~L1~L'fJ-nL'fJ~:n- 4

LL~:;:n:nLL'fJ~-25 'fJU'1~~iif.Jt/j'1ri't1JVl'1~~CtUt (p< 0.05) Ld'fJLtrif.JU

.. ~ , ~~ "
LVlf.JUnUn~~f)')Uf)~ ~'1nn'11VlUVl,)U,)11run11~VlLnf.J,)~'fJ~. .
YiU~'1~'11nlCi~~L~Ut\J 1~tlnu'1~'1~n~ 1 ULL~~'fJ~~'11uut~n'11L ~2.J

. "

~'1\J,)\JL-n~;~:;L1~ 1~f.JUut~n'11LLu~rJI'"J1 U1:;f.J:; G l_S ~'1UVl'1~

p21 WAF1/CIP1, P27KIP1, Rho small GTPase LL~~

geranylgeranyl phosphoprotein LL~:;n1~~ Un'11Ln ~
. 20-25

apoptoslS

nl1;;~~1'U'J'UL'D~';;~~~j;1v1'JtJ~1'iL~~ViVi16.18 '1)lP;tJ~iin

nl1L 'Unl1j;11'J~;;~1~~1J1I'1)~L'1)'UL'D~~L~1~1~L 'U~ ~~1JL 'UL~

lV1f1'1)'UL~1tJ (mitochondrial dehydrogenase) oi'~
."l 'I...,J.,J" ~ 1 .. '1

LlJ'UL'1)'U L'D~V1 Ln tJ'J1I'1)~n1Jn1~1J'J'Unl1~1 tJ ~1I'1)~L'D~~ L~tJ

'I 1 . I" .. '1 co .
1L'1)'UL'D~'U~~LlJ~tJ'ULn~'1)Lj;1j;11~L'DL~tJ~ (tetrazolrum salt) 'U

~l'iL~~ViVi Lu'U~~n'tJ'1)f~lLL'D'U (formazan) ~~~~3J'J~ L~'1)

Ul LU~~~ltJv1'JtJ~11~~~ltJ~L ~~1~~~ ~~~1~11t1Ul LuPil'U'JCU

~l~l'U'J'UL 'D~~"tv1 tll L 'D~';;~~l'U'J'U~ln ~3J'J~1I'1)~~11~~~1 tJ

1I'1)~~~n'tJ'1)f~lLL 'D'Un~~~ f1'Jl~L ;;~;;'U~~ 'filL mv1 Rlnl1~ ~

" "

.. .¥.,J 0 L_co..1 0 '1.1.1 !'1"~
n~'ULL~~~ln1l'U 'D~V1l ~'Jfi'U~1~11t1'Ul LlJlJ1~tJnj;1 L 'D'J~~11.
V1~~'1)1J 1 'ULL~1I'1)~ f1'Jl~L U'U~~'1)~~l'iLL~~nl'iL ~~~l'U'J'UL 'D~';;

u 'fin L ",il'fl,,1n P1,)1~ LU U ~m 'fI~~11:n~,)1~ Lt;! ~u~31 1JI'fI
..« 4 .. «44 0

L'D~~~~L1~L'fI'DL'fI~'D-4 LL~~L'D~~~~L1~'D'DLL'fI~-25 n~~,
m:;jtJii~V'/U~1~11:n~,)1~Lt;!~U~P1,)1~L.jj~.jjU 1 0 1~1P111~~1f
"

31CJ~~~n11vi1~1U'!I'fI~L'fIul'D~LtiJ~LtiJ~~ - 9 lUL'D~£~~L1~~~

it 04 ') ..« 4 d ')"'«,

LL'fJ~-25 LLt;! ~~CJ~LUL'D~~~~L1~L'fJ'DL'fI~'D-4 ~LL~~~L"'L"'U,)1

L'D~£~~L1~L'fI'DL'fI~~-4 LL~~L'D~£~~L1~~~LL'fJ~-25 31n~ln
. .,..««.. d o~..

P1,)UP1~n11V11~1U'!I'fI~L'fJUL'D~L'fI~L'fI~V'/-9 V1LLt;!nt;!1~nu 'D~,
4 ..d') !:"l .. l: ..r -"1 ..

'fI1",,~~ ~1 L",t;! ~1,,1n L'D~~V1 L'D L un11P\ n~1P11~U Lu UL'D~~,
« .. ~.. .1 .. '" . ~ ..d,

~~L1~'D~~1,,1n'fJ')tJ,)~"'1'f1L U'fIL tJ'fIt;!un1L U~'!I'fI~L 'D~~V1LLt;!nt;!1~

rlU LV'/'11~L'D~£L'fI'DL'fJ~~-41~"1n~~L1~-rl'fl~U1n'Du~~P1,)1ii~-

.. "~ 1 ~ .." 26 "44 ., '"

L'D~~P111'D U~1U1L,)ru~u LL~~L'D~~'D'DLL'fI~-25 L~,,1n

~~L1~L~'fJufJ,)U1L')ruu1n~~~n27 ~~vi11 ~n11t;!'fJU~U'fJ~IJI'fJ ~1'1, "
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~1~),J'J1~L~UI'U~Vl~~'fJU 1 'UL -n~~~n~n1~~n L -n~;LL),J~ 1~1~1~..
.." .¥ '" ~ .. 11 1229-31" "LL~~L-n~~n~1),JL 'U'fJL1UU"IJ'fJ~CJ'U~"'~'fJ~L~'fJ~ .. t1~LL),J

n11Pi n~ ~f ~;Ir;~ 13J ~1 ),J11t1U 'fJ nt1~n ~ 1 n"IJ 'fJ~~11=n),J'J1 ~ L~ UI'U

1'Un11iIu6~n11",t~L'fJ'U1-niJL.a),JL.a),J~-91'UL-n~;),J~L1~1~ LL~

",' ",'" , ~
r;1nn11VlUVl'J'U'J11run11),JVl Ln U'J"IJ 'fJ~ ~U'J 1~11~ L~~ 'U

~1),J11t1iI utf ~n11~11~ ~ 'fJ L~~L Vl'fJ1'fJ~;~ LU 'U'fJ~ IOfU1~n'fJU

i1~"IJ"IJ'fJ~ vesicle membrane1'Un11"IJ'Ui'i~lu1~'U'fJ'f)n~
" "
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,
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"

n,)1vi')~')u (renaturation) ~,)~,)1t1U'f)UL~~,)~U~~~~'f)u"lu
"

.,f ~."I '1 '" '" 0 '"
L U'f)L~~ Ln~LuULLt1U ~~~'f)~L~~L~'f)U'f)~LL~UL~~~,)U~,)1~::~,)U
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'f)U~::tJ'f)~ ~~~J') L"-1U vi') 1 V,1fiL~~,) ~UL 'O1~n11\'.JYJ~,)~,)1t1
"

;;~1::~UL'f)UL'O{JLtiJ~LtiJ~~-2 LL~:: -9 ~'f)fJ"lu1uri'f)Uvi')~')u" "
LL~ ::~1'f) ~vi')~')u 1~U1::'vI~,)~ n,)1ufu~/1,)~~ 'f)~ L'f) U L 'O~' V,

'f)u"l U~/1,)~~L 'vI~')::~~nun,)1vi,)~,)UL'f)UL 'O{JLtiJ~LtiJ~~- 2 LL~::" 1 .1 o. ~ '" ., '"
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"
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~'f}~lU1~U Ras ~~LUU small GTP-binding protein
. "..I .:. ..I

V11~U1V1f1'JUf1),Jn1'!~~~~1,!'f}'f}nU'f}nL'O~~ m'!Lf1~'f}UV1~'f}~.
L'O~; LL~:;'!ui1~~'f}~L'O~; r;i'~Ju~11:n),J'J1~LIJI~U~~'f}1~~CJ~"
uu1T ~n1'!~11~L'f}UL'O1f Lt1J ),JLt1J),J~ -9 1 un1'!~u~~L'f}UL'O1f

LtiJ),JLtiJ),JW-9 'f}'f}nU'f}nL'O~; ~1'f}~1uV11~lu'!~u Ras ti'l~1.31

LLI1l'f}U1~L'! n~ LLU'Jf1'J1),Jf1~dlJl'f}~vi1m'!~nM1L~'f}W~~iil1l'f}LU"

a,'lJ.
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~1U,)UL -n~~1 UL -n~;),J::L 1~L 'fJ-nL 'fJ'(q=n- 4 LL~::L -n~;~::L1~=n=nLL 'fJ~-

Q Q~~ YY '1
1 '1"
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Abstract

Objectiye: To study the effect of simvastatin on the proliferation and enzyme activity ofMMP-2 and -9 in HSC-

4 and CCL-25 cancer cell lines

Materials and methods: Cells were treated with simvastatin in the serum-free media for 24 hours. The number of

cells were measured by MTT technique. Enzyme activities in the conditioned media were measured by gelatin

zymography. The data were analyzed by One way ANOVA (a<O.O5).

Results: Simvastatin, at 15 and 20 JlM, significantly decreased the proliferation of HSC-4 and CCL-25 compared

with the control group. Simvastatin, at 10 JlM, significantly decreased the MMP-9 activity in CCL-25. Simvastatin

did not significantly effect the MMP-2 and MMP-9 activities in HSC-4.

Conclusion: In HSC-4 and CCL-25, the toxicity concentration of simvastatin is 15 and 20 ~M. Simvastatin, at 10

~M, si~nificantly suppressed MMP-9 activity in CCL-25.

(CU Cent J 2004;27:59-63)

Key words: gelatin zymography; MMP-9; simvastatin; toxicity test
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