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'I ..1 '" - , "0 1 .. ..
~U~fl1,)~V1 2,J2,Jlf)lf)nonL~u V12,J~lf)n1'in'i~~Un1'iV11~1U~If)~LIf)U on2,J MMP-2 ~1nLon~~L\Aj1~L~tJ~~1nLUIf)LtJt)L~~t)n,

..
~1f)~2,JU~tJ,
i.,,".:?8n'J. LLU~~L1tJ~1n11f)~~nm-l1ur;)~If)~tJu')tJt1nL Yi1~L~tJ~1 U~fl1')~~1~21lf)t)n;L~ULUUL,)~1 5 t)'U ~1'i. " "

.:. ~.., 1 '1'" " 0 1.1 " .. ~ ~ "!'I
~~~~1nLLU~V1L'itJV1~V1~1ULL~~ 2,J ~~1Un1'i~2,J t1nU1 lJn'i~~UL'1I~~LYi1~L~tJ~~1nLUIf)LtJIf)L~~lf)n~If)~2,JU~tJLlJU", ,
L,)~1 48 i') 12,J~1U~fl1')~~1~21;nf2,J 'i~r;i'U~,)12,JLUU~~~If)Lon~rJ~~t)'~r;i")tJLV1~i1~ MTT assay ~')un1'in'i~rJ1u,

0 1 .. _ 1 - 'I .. .. ".." .:.
n1'iV11~1U~If)~Lt)U on2,J~~,)~ ~tJLV1~U~ zymography ~Ulf)nn1'iV1~~If)~~U~ n1'in'i~~UL'1I~~~')tJ~1'i~~~~1n,
LLU~~L1tJ~~vi11u~fl1')~~21~11f)1~21 actinomycin D LL~~ cycloheximide LUUL,)~1 24 i')12,J~

lI.n'J.Rn~'J ~1'i~i~~1nLLU~~L1tJ1U'i~r;i'u~1~LUU~~~t)L'1I~rJ .}f~~~1ULL~~1~~1Un1'irJ12,J ~12,J1'it1n'i~rJ1u,
n1'ivi1~1U~If)~ MMP-2 ~~~If)~n1'in'i~~U~~LLU'iCiU~12,J~,)12,JL,j'2,J,j'U~If)~~1'i~i~m-n ~~~t)~~1~i~1un1'in'i~~U

MMP 2 - ~ 1"" I h oO d '1,- ~ " 0 0 D- ~~t;]ntJutJ~ ~~')tJ cyc 0 eXlml e LL~ 2,JtJutJ~~')tJ actmomycm

..11 ~1'i~i~~1nLLU~~L1tJ~1n1t)~~nm-l1ur;)~If)~tJU')tJ ~12,J1'it1n'i~rJ1un1'ivi1~1U~t)~Llf)u1on.;j MMP-2 ~1nLon~rJ. "," ", ".. .. ~ .. .. 1 " ..1 '" " ~ ' '" "
LYi1~L~tJ~~1nLut)LtJIf)L~~lf)n~If)~2,J~~tJ ~tJn1'in'i~~Uu 2,J~If)~n1'in1'i~'i1~ mRNA L~2,JLL~~If)~n1'in1'i~'i1~

1U'i;]u1~~

(I) -lI\.I~ ,'li1'1 2544;24:1-12)

.. .1 '" "'.:1' '" ., .. .~
'D~u'J::n'fJU~'JfJn'J::~nLU1Y'1U (alveolar bone) L~U bfJfJ~Y'lU

~

(periodontal ligament) LP1~'fJu'J1n..;ru (cementum) LL~::

~'JU1I'fJ~L ~~'fJn~tj~Ln1::nul1('J..;ru (junctional epithelium

.
'U'V\\L'1

L1F1mvlUIJ1 (periodontal disease) LUUL1F1~Lii(;)~1nn11

vi1~1tJtJrJ1~L11f):r~1JIf)~L dlf)L~lf)mvlUIJ1 (periodontal tissue)

I

ill'iil'i~ mu ill 'i~1'-11U 6l]'f)'-1 MMP-2 1£?l Uftl 'itJirii'-1'11lil'I I 2.1d d d d 'd Ic:.. Q..I d'
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II ~ I .,J... I "'.~ .,;
LI1JU ~'D3.J ~Un~3.J'iJI1J~ MMP 'Vl3.J11tJ~1U,)13.Ju13.J1ruL~3.J3.J1n,

~ULU1I1JtJ11~W'lliUrfI~11J LI1JUL'D~ MMP-l LL~::: MMP-S15-17
'" ' ,

1~tJLI1JUL'D~'IIi~~I1J~"J!U~~11J MMP-l LiJULI1JUL'D~\ii~11~~li~
.." "'I 'I.,J

~1nL'D~~~11~L~U ~tJLL~::: macrophage ~U'iJru:::'Vl MMP-S ~:::

" .:. ..~.. -
~ n ~11~LL~ :::~~ ~~1 nL 'D~~L3.J ~L~ 11J~'iJ1,)"J!U~ polymorphonuclear

" " ,"
leukocytes 'I 1~tJ~tJ~11::: ~tJ'iJI1J~LI1JU L 'D~'IIi~~I1J~ii~:::L ~),J;ju

"", "

'IIi~L UU1~1tJLL~:::L UU1111J~L ~~l1Jn'iJl1J~tJU')tJ11~m'lliurfl18-21..

MMP-2 ~111J gelatinase A LiJULI1JUL'D~'fintJf')~rt~

~~~11~LL~~~i~~1nL 'D~tjf~11~LlIU LtJ 1,)3.J.x~L 'D~tjf~11~LlIU LtJ
" , '

'iJ11J~L UI1JLtjl1Jm'lliurfl22,23 LI1JUL'D~ MMP-2 LiJULI1JUL'D~\ii

~1),J1ffif.1l1JtJ~I1J~~1L~U"J!U~~ IV ~~LiJU 1U1~U~LiJUI1J~"U1:::nl1JtJ

~1,yt1JLULtJ~L),JUYlL),J),JLtJ1U (basement membrane) 'iJ11J~L'D~tjf

~fj')LL~:::L 'D~tjf~~ii~~~I1J~L~I1J~24 LL~:::LL-:J~1n~ Lnn11vi1~ 1tJ
" " ,

'iJ11J~L UI1JLtjl1Jm'lliurfi ~:::LiitJ'),j'I1J~ntJn11vi1~1tJLL~:::uftJLU~tJU

1~1~~11~'iJI1J~L ~I1JL~I1J~fj,)LL~:::~~I1J~L~I1J~111tJ L UI1Jt5'tJ'):::w'lliurfi
, " ,

on~t/l:3.Jy:rufintJn11f.1l1JtJ~~1tJLtJ~L3.JU YlL),J3.JLtJ1U111tJL UL UI1JLtjl1J

W'lliurfll1Jf.11~L1ri~ ~1n11tJ~1un11~1,)~~l1JtJ"J!U~LL~:::1:::~tJ'iJl1J~

LI1JUL'D~ MMP LuJ1111J~L~~l1Jn'iJl1J~tJu')tJ11~m'lliurfi fT~~
..

~,)1),JL~0Ji~L~UL~tJ')ntJ1:::~tJ'iJl1J~ MMP-2 LuJ1111J~L ~~l1Jn 7 ,25

vi1 L .x~,)1),J~U L~ L Ul.J'VltJ1'Vl'iJI1J~LI1JUL'D~tJf')dL U111JtJ 11~m'lliurfl

~L~),J1niin

of gingiva) 1 ~IL~~1I'f}~1'1~d~')ul~rY~I~lnnl'1~::~~1I'f}~
,

~'11U~~UVl1tJ (dental plaque) u1L1ruln~1I'f}uL~".3'f}nLL~::lu,
i'f}~L~".3'f}n (gingival sulcus) 1(;"1tJU'11n!)~tjin31u11LLu~\i1L1tJ

~LtJU~IL ~~~tjin1l'f} ~ 1 '1~m.;rurflL n (;"I~1 nLLu~\i1L1tJnf~ ~U'ilU(;"l,
LL vl~~L~rlI'f}~nl'1'f}'fJn:nL~u 1 Unl'1L~1ryL~u 1~ 2,3

n'1::U1Unl'1vil~ltJL d'f}L~'f}m.;rurfl U'f}n~ln~::Ln(;"l1(;"1tJ

~'1~~lnL'f}U L en{J~~11~~U~lnLLu~\i1L1tJLL~14,5 ~tjin ~IU~ln
.." ,

~IU14'tJl U'1::tJ::~tji~~U11 nl'1vil~ltJ~'f}~L U'f}LU'f}~1U 1 ~rY

~::LtJU~~~I~lnnl'1~'f)U~U'f}~1I'f} ~L en~t/i1l'f}~L d'f}L~'f}m.;rurfI~~

I 68 1 ""'" .. . 'I" ..~'f}LLU~VlL'1tJ - (;"ItJ~U11LLU~VlL'1tJ~::~I~I'1{)L ~UtJ1UI L ~Len~~

a" 1 'I"" :-

L~(;"IL~'f}(;"I1I11 (;"ItJL1l~I:: mononuclear cells L~~'11~LL~::~~~

~1'1 cytokines 1(;"1tJL1l~I::~1'11un~~ lnterleukin LL~::,
Tumor necrosis factor 'f}'f}n~ILtJU~IU1U~ln 9-11 LL~::

cytokines L~~ld ~::~~~ lUnlffi'1::rlIuLen~t/iL~(;"IL~'f}(;"I1I11LL~::,
L en~t/i1l'f) ~L d'f}L~'f}m.;rurfl l-X~11~LL~::~i~L'f}U L en{J'f}'f}n~ILtJu

~lu1u~ln ~~LtJU~~ l-XLn(;"lnl'1vil~ltJ1I'f}~L d'f}L~'f}m.;rurfl12

L'f}U Len{J~~UVlUIVll unl'1vil~ltJ1I'f}~L d'f}L~'f}m.;rurfI~'f}

L'f}ULen~'Un~~ MMP (matrix metalloproteinase)7 ~~LtJU,
, ., I 1.1 ... 'I

n~~1I'f}~L'f}U Len~Vl~I~I'1{)tJ'f}tJ~~ltJ u'1~U L U extracellular,
matrix L;'Vln'ilU(;"I'11~.fI~~I~I'1{)U'f}tJLl/IultJ~'f}~~IL~U (collagen,
fiber) ~~LtJU 1u'1;1u~tjin1l'f}~L d'f}L~'f}m.;rurfI MMP LtJun~~

1I'f}~L'f}ULen{J~rlI'f}~nl'1f1'f}'f}U1l'f}~t/i~n::~ (zinc) lUnl'1vil~IU
, , , "

.. ...1"'" .., 0:'1 ,...
en~LuUVl~111'f}~'iI'f} metalloprotemase L'f}U Len~ Lun~~u~::

u'1::n'f}U;'1tJ~~I~n~lnn11 '7 'ilU(;"I LL~::~I~I'1{)LLU~'f}'f}nLtJu

n~~l~rY 1 L;"f}UI~ii'f}tJ 2 n~~ ~'f}n~~~Lnl::'f}~~~1L'D~t/i
.. ,.. :-

~'1'f} membrane type MMP (MT -MMP) LL~::n~~Vl~n~~~
, "

.. .. 'I ' ~ ...
'f}'f}n~IU'f}nL'D~~ (secreted enzyme) en~ Lun~~~~~u ~::

U'1::n'f}U;'1tJL'f}UL'D{J'f}UI~ii'f}tJ 3 n~~~'f} n) interstitial
.. ," 'I

collagenase (MMP-l, -8, -13) en~~I~I'1{)tJ'f}tJL~ULtJ~'f}~~IL~U

11) gelatinase ~1'f} Type IV collagenase (MMP-2, -9)

~~~I~I'1{)U'f}tJ gelatin LL~:: ~'f}~~IL~U'ilU(;"I~ IV LL~:: ~)

stromelysin (MMP-3, -10, -11) ~~~I~I'1{)U'f}tJ1U'1;1ulu

extracellular matrix ~L~1.J!~'f}~~IL~UL;'~~ltJ'ilU(;"I13 ~iil
, " , ,... ., 0:'1 ,... ... ,,~ . 1 ~ . I'"

Vl1l'f}~L'f}U L'D~ Lun~~U~::LntJ111'f}~nUn'1::U1Uu'1ULu~tJU1l'f}~,
" , "

LU'f}LU'f} (tissue remodelling) LL~::n'1::1J1Unl'1.J!'f}~LLen~.;r~lu

~1111::Uffi~ LL~::l u~tJlfi~111~ 1(;"1tJ~u11nl'1~n IL~tJ~~(;"I~
~"kj ,

1I'f}~nl'1~11~LL~::~i~L'f}UL'D~'Un~~d ~::LtJU~IL ~~~Ii1n I, , "kj

1I'f}~nl'1Ln(;"l'1'f}tJ1'1~~~ltJ'ilU(;"I;'1tJnu 14

raU'1~L1n~ ~in3'1u"'1n~'1u';jl{fJLU1:::fJ:::~i~ ~~'1
" ,"" '1 0 .~- .. 1 .,.

MMP-2 U'1,,:::).JU'I1U'1'11 LUn'11'11'1~'1fJLUraLfJrau1'11UIJl ~fJ).J

'1 .. '1 J' .. .~- "~'1
1'1fJ~'1Un'11~ULraU L'D).J MMP-2 J1'1fJ LULUraLfJrau1'11UIJl'l1~ LU

.1 ~ '1 .oJ.,. - ~ I -
1:::fJ:::uffiIJlLL~::: L U~J1'1,):::'I1).Jn'11ranL~U 1')).J'I1~~U,)'11:::~u~ra~

, " ",~ ~ '1""" ".'1 1 . ~ - "23

MMP-2 ,,:::L~).J~UJ1'1fJ LULUraLfJraL~~ran~ra~~U,)fJ 1P1lJ1'11UIJl
~

n~Lnn'11vi'1~'1u~ra~ MMP-2 LUn'11vi'1~'1fJLdraL~ra Uran,,'1n

,,:::K).Jy"(Uflriun'11UrafJP1ra~~'1L"U"DU~~ IV J1'1fJL ULU~L).Juvf
, "" .. a .,.- I

L).J).JLU1U LL~,) 1'1fJ~'1UL).JraL1,) 1 UfJ~~U,)'1 MMP-2 ~'1).J'11C1

urafJ~ ~'1fJL"U LfJP1ra ~~ '1L"U Lc;i'~~'1fJ"DU~ 1')).JvT~P1ra~ ~'1L"U "DU~

.oJ '1" I 4 - " 1326
'11 I L~L"DUL~fJ')nu MMP-l LL~::: MMP-8 ~,)fJ' uran

" " ,
,,'1nu (f~~1'1fJ~'1U~'11:::iiu~ra~n'11vi'1~'1fJ~ra~L uraLura,,:::K).JY"(Ufl

riu1:::iiu~ra~ MMP-2 LU1U active form ~~LUU1U~~1ra).J
~ ~

,,:::vi'1~'1u ).J'1nn~'1~,,:::K).Jy"(Uflriu1:::iiu~ra~ MMP-127 LL~:::

L~ra~n'11~n~'1 L u-Xra~U5U~n'11 1~fJn'11L-nrJI')ifu~~~'1L i'i'1:::

(specific inhibitor) ~raLraUL'D~ (f~U1'1n~t.J~~'1 MMP-2

L uuLrau L 'D~~iin~L ~fJ'),j'ra ~riun'11UrafJ~~'1fJ lu1;iu L UL draL ~ra
~ I '.1"'" 28 ~
fJ~lJlra~ra~"Dra~u'1nran~,)fJ ,,'1n~~~ra~1'1fJ~'1ULL~:::n'11~n~'1



3'") nulPl ,J11"1 2544;24: 1-12

LUU'f)~~tJ1~n'f)UL~'f)vi1~1fJ'f)'f)n~L~ULU~11~~~1fJ30,31 LL~~'I11

LtJLW1~LifJ~LU anaerobic chamber (Forma scientific,

model 1016, USA) l~fJLifJ~LU Tryptic soy broth LUU

L'J~1 5 iu ~'fjru~1J~ 37 'f)~P11L'D~LiDfJ~Lu~m'J~~tJ11P1~1n

'f)'f)n~L~U l~fJL ~ij~'JU~~~~'f)~'f)1mP1tJ1~n'f)U"'JfJri1'DL U l~n~u

" '1 '1"" .. '1 '1
1'f)fJ~~ 85 n1'D~11U'f)U ~~'f)'f)n ~'D~1'f)fJ~~ 1 0 LL~~m'D ~D ~~1L~U

"
1'f)fJ~~ 5

"" ",
.~ ~'1 ~..
u1~1ru~'f)~LLU~V1L1fJ~~'J~ ~~fJn11U1U1L~fJ~L'D'f)V1L W1~

" '
L~fJ~LtJi~')1n11~~n~ULL~~"'JfJ Spectrophotometer ~')1

~'J1~fJ1'J~~ULL~~ 600 u11uL~~1 LL~~tJfum~1ru~'f)~J1LifJ~
" ,

L:n'f)L~,"j~1U'JULLU~~L1fJ~L~')1m1~~n~ULL~~Lv11nu 1 LU
~

~.. . ~ J' J' '1.I.oJ " .. .oJ
V1nm1V1~~'f)~ ~1nUU~~U1U1L~fJ~L'D'f) ~uL~'JfJ~~'JfJL~1'f)~L~'JfJ~,
~u~u6n~1~~1~c;i'U~'J1~L1'J 3000g LUUL'J~1 10 U1~L~'f)

" "" " "" " ,
LLfJn~'JU~'f)~L :n'f)'f)'f)n~1n~'JU ~'f)~'I11L~fJ~L:n'f) 'I11L~fJ~L :n'f)~LnU

'1" . '1.1 ",.oJ.. '1 '1
~~~~t1nU1 ~un1'f)~~'JfJLL~Un1'f)~V1~1W1U~U1~ 0.2 ~~ ~~1L~~1

~ ~ ,, " , " "
L ~'f)ri14'~L'f)1~'JU~'f)~L:n'f)~tT~~~~L ~~'f)'f)~'f)'f)n L ~~~~ 'I11L~fJ~
" , " ,

~ "'1 ".. . 1 " ~ .. .. I '1. 1
L'D'f)V1 ~~U~~u1~n'f)U~'JfJ~11~~~~1ruLU~V1L1fJ LL~~~'f) ~u~~

L1fJn~1 ~11~i~~1nLLU~~L1fJ32

~11~i ~~1 nLLU~~L 1fJ~L ojil U n 11V1 ~~ 'f) ~~~LnU~1 n ~U'J fJ

3 ~U 1~fJ~11~i~~L"~~t1nLnUL.'j'~t;1ru~11~-80 'f)~P11L'D~LiDfJ~
~ -; ~

~Un~1~~t1n'l11~1Lojilum1V1~~'f)~~

.JJ1~"U vi11oXL ~3.J~,)13.JLUULUL"L~fJ')n1J1JV11J1V1~I1)~ MMP-2
" , ,

'I . .. ".~ -.. I .. ,"
L un'J'::1J')Un1'J'V11~1fJ~I1)~L UI1)LfJl1)lJ'J'V1U~ LL~~~n1'J'~n~1L V11V1

~'J'1fJ~1U1UU~~uu U~L~~13.J1'J't1~'J'U~,)13.Ji3.J-,'[ufi~l1)~ MMP-2, ,
n1J 1'J'~ill-llu~1"11)!J1~i~L~U iin- .1 ~ II" M !:

~n~ru::L'flYi1::1J'J'::n1'J""U~~I1)~LI1)U L'D3.J M P 'J',)3.JV1~

MMP-2 ~I1)LI1)UL'D~~::t1n".-i~l1)l1)n3.J11u'J'u latent form ~~
~ ~

"I . I'" " "... " "
11)'1 L U'J'1JV1~I1)~nnn'J'::~U~~~::V11~1U LL~::~I1)~n1ffi1ffi'J'::~U;] ~ ;J , ,

, ,
L~11)1oXLU~fJULUU'J'U active form 1~fJn1'J'rJI~""')U propeptide

~

domain I1)l1)n'3 n~Lnn1ffi'J'::"un1'J'vi1~1U~I1)~ MMP 4'~,
Luun~ Ln~1;1t1J1 un1'J'~,)1J~3.Jn1'J'vi1~1U~I1)~LI1)U L 'D~ 1~fJn1'J'

~ " . ...1 ..
L~fJ~3.J~~~I1)~n1'J'~,)1J~3.Jn1ffi'J'::~un1'J'V11~1U~::LlJUl1)n~1L"'~, " ,
"'~~~L~fJ,).JJI1)~n1Jn1'J'Ln~'J'l1)fJ1'J'~

"
_!: -.1" .. "
~~uu ')~t11J'J'::~~~~I1)~n1'J'V1~~I1)~U ~11)~n1'J""1~,)13.J,

i3.J-,'[u fi'J'::"'~1~LL1J~~L1fJ'DU~~L~"I1)~n 1'J'l1)l1)n;L~U 1 un 1'J'L ~lt1J

L;j1J 1~~L Yi1::L~fJ~L(;),~1 nil1) ~~nill-liut/t~11) ~ ~u,)fJn1JLI1)U L 'D~
~," ".."..~ .. ..

MMP-2 V1~'J'1~~U L~fJL'D~~L Yi1::L~fJ~~1nL ".~t1n~I1)~3.JU~fJ,
1~fJ~n~1ii1V1fiYi~~I1)~~1'J'~LL1J~~L1fJ".-i~l1)l1)n3.J1 1 Un1'J'L "'~fJ,)

." ". ..
U1n1'J'~'J'1~ LL~::n1ffi'J'::~un1'J'V11~1U~I1)~ MMP-2 'D~11)1~,
~""')ui3.J-,'[u fin1Jn1'J"J'1Jn,)u~,)13.J~3.J~~~11) ~LI1)UL 'D3.JL UL ~I1)L~11),
ill-llut/t LL~::u1Lu~n1'J'vi1~1fJL ~I1)L~I1)LL~::nl1) 1oXLn~'J'l1)fJ1'J'~

1u~~~,

0- --
~SG).bb a: ~fin'1§

n" 5 b 'W " : b i!J \3 bb \J f1 ~ b i !J tI U ~ ~1.,j r/i'il \3 n" 5 'iI 'iI n -

.. .. .
n'llb 'W'l:bitJ\1b '21." .i'1\1baU "LtJ ~'lnb cU,i1biji1b \1~i1n

" ,
.. '" '" '1 -d .. A -d ...",

Len~~~11~L~1J itJ~1nL~~l1)n ~:::Lj;11tJ~~1n'J!1JL~~l1)nV1 iV1
, "

"'.'1 ~I .. .~ ,.. '" ..
~1n~u'JtJI1)1'1 18-25 u V1~1tll1)1J~1Jn11~~1~en~V1V11tJV1f11"" -; ,
~'J!1;1~tJP!1~j;1f "ru:::"'1Jj;1LL~V1tJP!1~j;1f ~~1~~n1tii~~1~V1tJ1ritJ,
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LL~'J iV1tJ~'Jfin11"11) 'J!1JL 1JI1)L ~~l1)nV1 iV1~1~:::tln~1~V1'JtJ
II

~11)~L~j;1U~L~l1)fLen~1tJfI (phosphate buffer saline) ~1J11P!~1n
J' ~ ~ oC - ...1.." ~ .1

Lenl1)~~1tJ"1~ ~1n1J1J~~j;1V1l1)l1)nLu1J'J!1JL~n 1111J1V1u1:::~1ru
" "

1 ~nU1P!n)j~~L~j;11 'J1~L 1J~11JL~tJ~Len~~ (Nunc) LL~:::L~tJ~

L1J11)1~11LttJ~Len~~'J!UV1 DMEM (Dulbecco's Modified

Eagle's Medium, Gibco) ~1J1:::nl1)u;I'JtJ:nf~1I1)tJ~::: 10

(10% fetal calf serum, Gibco) n~~1211J 2 )j~~1~~1f

(2 mM Glutamine, Gibco) L ~u:n~~1J 1 00 fJu~/)j~~~j;11

(100 IO/ml penicillin, Gibco) ~L~11J1~2JtJ:n1Jofi'~L~~ lOa

1~1"1nf~/)j~~~~1 (100 ,ug/ml streptomycin sulfate,

ii~ ~U "Lun'1l~ ~i'Y~m\Jtil
LLU~~L1tJ-nU~~L~"'If)~n1'Jlf)lf)n~L~U 1 un1'JL~1t1JL~U 1~

L"'~1nJ11 u11f)~~nmviur/l'IJlf) ~cju')tJ 1'J~mviur/I~~1fun1'JfnM1", 0-

~~ru::viU~LL~VltJ~1~~f ~~1~~n'Jru~"'1~VltJ1itJ n1'JLnuu1,
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~ ~ ".'1 .J., '-'1 .J - ,
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~111,)::'lJ1f)~ .'J~u'JVlU~ 'J,)~Vl~.~ .~'JUtJ1u!J'J!,)U::LL~::tJ~ .~L~tJ

L"'fun1'JfnM1~1rlIf)U n1'JLnuJ11 U11f)~~nrnviur/I~::~~LLU~~

~1n~fi~L"'L~tJ"n1'J'J1tJ~1ULrj1~tJ Kuvatanasuchati LL~::

Laousrisin 29 L~niilf)tJ 1~tJL~~"")tJn1'Jri1r'{~~'J1U'~U Vl1U~If)~

~ .. .. '1" "'1'"

U'JL')ruL"'UIf)'lJIf)~L"'~lf)nlf)lf)n ."""~~ LL~,) .-nLLVl~n'J::~1M (paper

, 0--. I .. '1'" . ~ ~ .. ".J "
point) Vlu'J1~~1nL-nIf)~If)~~~ .u'JIf)~~nu'JVlU~~Ut1~~')unu

, ~.", ~ - 1::.. 0 I J"1.J '1
'lJ1f)~'JIf)~ Vl~.') 10 ')U1Vl ~1nUU~~U1LLVl~n'J::~1MU .~~~.U

. .. - -~..
~1'J~::~1tJ RTF (Reduced transport flUId) -n~~~1'J'J~')en



,ntYj"1 Uy/:JWU6 "'n::I'1t1J::.4

Gibco) LL~::LLIeJ1.J1'tJLVlIeJ1iDUU 0.25 L1.J1P1'tnf1.J/n~~~lJ1't (0.25
" " "

p,g/ml amphotericin B, Gibco) iDULUIeJL~1IeJn~::~nL~tJ~Lu
".J ~ ~ " II II"

lJ1leJlJVlleJru~f11.J 37 1eJ~P!IL'D~L'DtJ~ LL~::1.J't::~lJP11'tlJIeJU ~~leJleJn ~'D~~ , ~ , " "'" ".. ~.. ~ Q
'tleJtJ~:: 5 L'D~~~::LP1~IeJUleJleJn~ln'DULUIeJLL~::L~'tt1j~ULlJ11.J~IU

J' "'1 X.I"!: , J'"
L~tJ~L'D~~f11tJ ~U 2 ~u~l~ ~lnUU~::t1nt11tJ~~~IUL~tJ~L'D~~

~
, , " ,

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

~~1.J LL~::L't1.JUlJLuUL'D~~'tUVl 1 nl'tVl~~IeJ~U ~:: ~'DL'D~~Vl," ,.. "'.'1 ~ '1 " !'I'"
LViI::L~tJ~~ln~u')tJ 3 P1U ~~tJ ~'DL'D~~ ~U~UVl 3-7

.1..1 ...1 ~..I., ,~ ~..I
~~t1nLu~fJULuU'DU(;1Vl b~~ phenol red LL~~~ MTT Vl~~1~

1J

L.JJ~.JJU~(;1.;r1fJLv11riu 0.5 ~~~n'f~/~~~~~11u 4 .r~ 1~~~(;1.;r1fJ, ,
"

'jJ1f}~n1ffi1~~U,
L~If}~1UL~~1 24 .r~ 1~~ 1f}1~11L~fJ~L'D~ilt1n(;1(;1lf}lf}n LL~~

1J 1J

L~~ dimethyl sulfoxide (DMSO) 1 ~~~~~1~~luLLI;\~~
", ,~ c ~.."

~~~'jJIf}~~1UL~fJ~L'D~~Ly'jIf}~~~1fJ~~n formazan VlL'D~~~11~
,

~U~1n~11~~~1fJ MTT ~1n.Ju~~\111u~1UPl1n11(;1(;1n~U
1J

" ..I.. '1
LL~~(;1~fJ spectrophotometer Vl~~1~fJ1~~~ULL~~ 570 U1 bU-.. ... . -.. ..

n'1§n§:m'\.l,b"ll'a'ab'W'1:b'af.l\3m'Jf.la'1§\1'a\3~'1n
.

L~~1

n'l§ 1G1V'lU ~Ub"l1 ~ ~rlI~fJ15ti i) aJ rlI~fJ ~baJ 'Vi au 'U~
OJ

(methylene blue assay)
, ".. 'I "'.. ... ..

L~IeJP11ULI"J~1 ~Un11n1~IJlUL'D~~ 1eJ1~11L~tJ~L'D~~~~t"1n
~ ~

" ,.~ ...,.. 'I"'"
LnUL~IeJU1 ~lJI"JLP111~~LIeJU ~'D~ MMP-2 ~U'JJru~VlL'D~~UU~1U
"

... ~ '" ..1 .. , .. '" '"
L~tJ~~~t"1nIJl1~~I"JtJY11eJ1~1~ ~1I~ (formaldehyde) P1I"J1~L'JJ~'JJU

~
'" 'I ..1 ,.1 -,.1 ,.1" "...1 ... I
1IeJtJ~~ 4 ~UY1IeJ~LY1IJlUY1LY11eJ1L'D~1tJ~LlJULI"J~1 30 U1Vl nleJu

~~~vi1n 11t)~~1U I"JUL 'D ~ ~1~tJn11UIeJ~ c;'{I"JtJ~L~~~U U~ 1Jl1~"1;~
~

.,'" """"38~ ~ '"
~~LP1tJ11tJ~1U ~I"JLL~I"J ~~tJ~I"Jfin11P11eJ L'D~~Vlt"1nIJl1~LL~I"J~~t"1n

~ ~
'"

t'tf1~c;'{I"JtJ~IeJ~L~IJlU~L~leJfL'D~1tJc;11 P1f~LLt'tfI"Jt'tf1~c;'{I"JtJUIeJL1IJlU~-

L ~leJf (borate buffer) ~~~1P1I"J1~Ltlun1~-LU~ (pH) 8.5
'" '" ~ ~ ~ ~ '" '" 9

P1I"J1~L'JJ~'JJU 0.0 1 ~~~11IeJn 1 P11~ ~1nUU~~tJleJ~~I"JtJ~
~... '" '" '" ...1 ... ..

L~Vl~UU~P1I"J1~L'JJ~'JJU1IeJtJ~~ 1 LlJULI"J~1 30 U1Vl L~IeJP11U
~

ri1~U~LI"J~ 1LLt'tfI"J~~t'tf 1~~ ~I"JULnuc;'{I"JtJUIeJL1IJlU~L ~leJfleJtJ1~UleJtJ

~~"!"I""" "'. '" -..
4 P11~ Vl~ ~I"J ~~LL~~ LL~I"JVl1~~~1tJ~I"JtJ~11~~~1tJleJ~nIeJ1I1eJ~~

nun1~1111~1P1~leJin i~~I"JU 1:1 ~~~~~ 1 ~~~~1Jl1 U1~11
~

""'~,I I I .. '"
~~~1tJVl ~~ ~lJIeJ1UP11n11~~n~ULL~~~I"JtJ spectrophotometer

~

.oJ .. ~
VlP1I"J1~tJ1I"JP1~ULL~~ 667 U1 ~~L~1Jl1

1.1.'Uf1~l.iiJ
" "

I '1 ... ..
L'D~~L~I:;L~tJ~~:;t1nt11tJ~~ ~U~IUL~tJ~L'D~~LLUU 24 ",~~~ ,

(Nunc) ~~'JI~"'UILLUU 50,000 L'D~~/"'~~/~~~~lJ11 LUU
~ ~ .. .1"" ."I~""

L'J~I"'U~'JU ~lnu U't)I"'11L~tJ~L 'D~~~:;~nLu~tJULuU 'DU~V1

L.1J~:nf~ LL(;\U1:;n't)U;"JtJ~11U1:;n't)U(;\'t) Lud ~'t) ITS (Insulin-

Transferin-Selenium), Sodium pyruvate, non-essential

amino acid, vitamin mixture LL~:; povine serum albumin34
" "

(Gibco) LiJuL'J~I~n 1 ~U n't)U~~Lu~tJU't)I"'11L~tJ~L'D~~

~n~f~ 1~tJ1-n't)1"'11LitJ~L'D~~~L.1J~:nf~L ",~'t)U,jI~IJlU ~1't)~.l(~
, ,"

L~~~11",i~~lnLLu~~L1tJ 1 UtlJlJ111~'JU~11",i~/'t)I"'11L~tJ~L 'D~~

Lvl1rlU 0 (n~~~'Ju~~), 11100, 1/50, 1/25/, 1110 LL~:;

1/5 1~tJ1un~~~'JU~~~:;L~~ tryptic soy broth ~~1UW~lru, , , , "
L vllrlUtrf~ Iru ~'t) ~~11",i~~1-nn1:;IJlUL 'D~ ~LL~'JL~tJ~(;\'t) Lu~n,
LiJUL'J~1 48 -B-'J 1~~

'1'" ... .:. "
~ U't)nnI1V1~~'t)~",U~ ~11"'~~~lnLLU~V1L1tJ~:;t1nlJ1~

~

LiJUL'J~1 15 UI~ L ~'t)vil~ltJ1~1~~11~~'t)~1u1~U",1't)L't)UL'D11
'1 .:. I "" 0 " "" 323536

~U~11",~~n't)UV1~:;UI~ln1:;lJ1UL'D~~L",~'t)U~I~lJ1U . .,
L ~'t)LiJunI1lJ11'J~~'t)un~ Lnnlffi1:;IJlUL'D~~~'t)~~11",i~,

~lnLLU~~L1tJ L'D~~~:;t1nn1:;IJlU;"JtJ actinomycin D 0.3
~ ,

L~1~ffif~/~~~~lJ11 ",1't) cycloheximide 1 L~1~ffif~1
, ,

~ ~~."I - "" " " -~~~~lJ11 LuUL'J~1 . 30 UIV1n't)UV1~:;n1:;lJ1U~'JtJ~11"'~~~ln
,

LLU~~L1tJ~n 24 -B-'J1~~ (actinomycin D LL~:; cycloheximide

L;'~ln Sigma, USA)

~ - -.. -
n'la 'Jilf1'J'l3JL1]\L 'Wtiil'JIlL \'If1\LfI MTT assay

L Un'l1r)(;1P1,)'l~LiJU~~'lJ~~""l1~i~~'lnLLUP1\ilL1U r)(;1L(;1U
0-37 .. I '1 .. ..

MTT assay L'D~~~nt1'lU~~ I.U~'lUL~U~L'D~~LLUU 24 ~~~

," -" " " " :- '1
L'DUL(;1u')nU'lJ'l~~U LL~::n1::~U(;1,)U""l1~~~~'lnLLUP1V1L1U I. U,
m~'ltUm~ 1 nuLiJuL,)~'l 24 i,)L~~ L(;1U~'l~'l1LtU~L'D~';'

n'l§~Lf1§'l:\iL 'i)\L 1.'21 aj MMP-2 tfI~l.J~a Zymography
" ,... g '1" . ~ ..

11)1'v\ln~tJ~Len~~'V1LnU ~~"lnn1'i'V1~~I1)~,,:::t1nU1~1,)Lr1'i1:::'v\"
'1 .. " ~... '" I

'v\lLI1)U ~en~ MMP-2 ~')tJ,)fi zymography 'D~~,)fin1'i ~~tJtJl1)

~11) 11)1'v\1'iL~tJ~Len~li,,:::~n~~~nu Laemmli buffer39 LL~,)U1

LULLtJnfl')tJL ~.i[11u polyacrylamide gel ~~r1,)l~Li~iU~I1)~

acrylamide 1I1)tJ~::: 1 0 LL~:::~~')U~~~~I1)~ gelatin 1ut/'1~lru

1 31~~nf~/31~~~lJl'i l~tJ gelatin ":::LtJUofi'U~LlJl'i'V1 (substrate)

i.1mULI1)ULen{j MMP-2 LL~:::t/'1~lru~I1)~l1)l'v\l'iL~tJ~Len~li

""1".~ ... '.~ """~ '" '1"'.
'V1 ~ en,,:::LlJ'itJUL 'V1tJUlJll1)lJ'i~lruLen~~'V1L 'V11nU ~~tJ ~ 'Dr11"lU')U

.. ~"...~...,,"
L en ~ ~"ln n 1'i,) ~~')tJ~L~'V1 ~U U~~l ~lJlU

.. g " '1..I.!I " " "
L~I1)L~'i"n1'iLLtJn~')tJ ~ Y'jY'j1LL~,) gel ":::tJn~l~~')tJ~l'i



? nuPl ~Jf1" 2544;24: 1-12 5

~::~1tJ TritonX-100 F\~1~L,y~,yU1If)tJ~:: 2.5 ~1~1If)U 11f)U

~:: 10 U1~ rlIf)UU1LtJtJ~c;i'~tJ~11~::~1tJ developing buffer

(0.15M NaCI, 10mM CaCI2' 50mM Tris-HCI pH7.5,

0.1 % Brij 35) LiJUL~~1 1 PIu~ If)ru~l121 3 7 1f)~~1L'D~L;ntJ~, ~

~1n.Ju~~UIf)~c;i'~tJ Brilliant Blue R 250 (Sigma) F\~1~L,y~,yU
" 'I - .."

1If)tJ~:: 0.5 LU~11~::~1tJL~V1~LLIf)~nlf)l!If)~1If)tJ~:: 40 LL~::
..- " "" " - ..

n1~1f)::'D[;ln1If)tJ~:: 1 0 LL~~~1~~~tJ~11~::~1tJL~V1~LLIf)~nlf)l!lf)~

" ..- " 40 - ..J.. .,..
1If)tJ~:: 5 LL~::n1~1f)::'D[;ln1If)tJ~:: 7.5 U1L~ruV1~LIf)U L'D~

MMP-2 ~::tJ11n{)LiJuLLt1UL~UU gel ~J1L~U

eJan'15~n\i'1

~,)~,)1t"1U'e)U gelatin LU gel ~~1~"li1JLLt"11JL~ rJ!~LL~~~LU1U~ 3
~

L ~'e)LtJun,)1!ju fTu~')')~ ~,)~,)1t"1~'e) ~~,)1~ri~~')ruL1J~~L1tJ

~ '" 0 '1",:, ~ un,)1n1::~un,)1Vl,)~,)U ~'e)~L'e)U ~ 'D~~,)1~~~~')ruL1J~VlL1tJVlL "Ii')::

,
Liu~~')ni'e)~~nm-l(urfI~'e)~t:Ju')u 3 ~Ut"1n,j')~')n1::rJfIuL'D~fI

~ ~ ,

L"Ii,)::LitJ~~')ru~':3'e)n ~~n,)1Vl~~'e)~LU1U~ 4 LL~~~~,)~,)1~ri~
~

"-3'" ~ '1'" "'.'1 ~ .~ ~ ..1::
~')nLL1J~VlL).tJVlL "Ii,)::L~tJ~ ~~~')n~u')tJ ~1~u1VlU~Vl~~,)~1,)U

"'" 0 .. ~ ,
~,)~,)1t"1n1::~un,)1Vl,)~,)U~'e)~ MMP-2 u'e)n~')nu U~"li1J,),),, "~ ,.. ~ '" 0
~,)1~~~~')nLL1J~VlL1tJL ~~')u tJ~~,)~,)1t"1n1::~un,)1Vl,)~,)U~'e)~,, "" ,'1" .. ~ L'e)U ~'D~ MMP-2 L~'e)Vl~~'e)1Jn1JL'D~~L"Ii,)::L~U~~')ruU'e)LU'e)

.. "'.'1 ... '" ( ""1"1'" '1~
L ~~'e)n~'e)~~u')tJ1,)U'e)U 1 ~')tJ ~~n,)1Vl~~'e)~Vl ~~ ~~LL~~~ ~'))

Lri'e)vi')n,)1n1::rJfIuL'D~fIL"Ii,)::Liu~r;i")u actinomycin D,"...1'" ~ I:: '"

'D~LuU~,)1Vl~,)~,)1t"1tJ1JtJ~n1::1J')un,)1~1,)~ mRNA (tran-

scription process)41 ~1'e) cycloheximide ~~~,)~,)1t"1fT1JfJ~

n1::1J')un,)1~f')~lu1~u (translation process)42 LtJUL,)~,)
..,... '" ..'" .:. ""...1

30 U ')Vln'e)U Vl~::n1::~UL 'D~ ~~')tJ~,)1~~~~')ruL1J~VlL1tJLuU,
L,)~,) 24 ,ft-')1~~ ~~n,)1Vl~~'e)~LU1U~ 5 LL~~~L-XL~u~')n,)1

~

~I:: '" ~.I" o~'" ~ '1"
tJ1JtJ~n1::1J')un,)1~1,)~ ~u1~UVl,) ~ ~1::~1J~'e)~L'e)U ~'D~ MMP-2

, I:: ~ ' I ""1 "'~ .:.
~~~~'e)u')~~')nVl~ ~ un~~~,)1J~~ LL~::n~~Vl ~~11J~,)1~~~~')n-; , ,

'"

LL1J~~L1tJ LL~::1~U1')n.!J active form ~'e)~ MMP-2 LU-I(~
, ,~ ... ~ I:: '" ~

~'e)~n~~ LL~ ~U~11,),)::VltJ1JtJ~n,)1~1,)~ mRNA 1::~1J~'e)~,
L'e)u1'D~1u.lf~~'e)~n~~~~~~1~~')ntin LL~::fT~~~U1')n.!J active

form ~'e)~ MMP-2LUn~~~tJnn1::~ur;i',)U~,)1~ri~~')ruL1J~~L1tJ

'e)u')~11n~ 1::rJ!1J~'e)~ active form ~U1')n.!J~u~::i.('e)tJn~')

1::rJ!1J~"li1JLun,)1Vl~~'e)~~U 1 L~'e)~~')nn,)1Vl~~'e)~d Ln1J~~~

24 ,ft-')1~~ LLVlU~~::LtJU 48 ,ft-')1~~L.J!un,)1Vl~~'e)~~u 1 L~'e)~

~')nn,)1~~'e)~~'e)~ actinomycin D LL~:: cycloheximide LU

'e),)~,)1LitJ~L'D~fIu')un~') 24 ,ft-')1~~ ~::LtJU~~~'e)L'D~fI (~~

n,)1Vl~~'e)~~1~1r;i'LL~~~1t))

L ~'e)~1')~~'e)1J~ru~~1J-;~'e) ~~,)1L U~,)1~ri~~')ruL1J~~L1tJ,
~ '" 0 .:.

Vl~~~~un,)1n1::~un,)1Vl,)~,)U~'e)~ MMP-2 ~,)1~~~~')n,
0 '1.1'" ...1 .., ... 0 '1.1 '"

LL1J~VlL1u~::t"1nu') ~u~~LuUL,)~,) 15 U')Vl n'e)UVl~::U,) ~un1::~\J.~ ,

L'D~fILtJ\J.L,)~,) 48 ,ft-') 1~~ 1~tJn,)1rJf1~~::LtJun,)1vi')~,)tJ~,)1

~,)"Ii,) ru'e)U 1 'D~1 \J. ~ ,)1~ri ~~ ')mL1J~~L 1tJ ~~ n ,)1Vl ~~'e) ~"li1J~ ')

~~~'e)~~,)1~ri~~tJnrJfl~LtJUL,)~,) 15 U')~ tT~~~31~,),)~~,)~,)1t"1

Lun,)1n1::rJfIun,)1vi')~')u~'e)~ MMP-2 ~~ri~'e)'e)n~')ru'D~fI," , , ,.. ,~.. '"
L "Ii,)::L~tJ~~')m ~~'e)n 'D~LL~~~,),)~,)1~~~Vl~,)~,)1t"1n1::~un,)1,

0 , '" '1'" ( .1'" Vl')~')U~'e)~ MMP-2 ~::~~ru~~1J~VlVlU~'e)~,),)~1'e)U ~~ 1uVl
, ~

:.. cOcO .JcO' .,..
~~1I~~~11~~~~1nLL1JP1VlL1fJVl~~~L~U ~'n~ MMP-2

LL~~~Lt)LU1U~ 1 ~~LUUn11~LP111~';L~UL'n2f MMP-2 ~,)fJ
II

LVlP1UP1 zymography ~~n11Vl~~~~LL~~~L-XL ~U~1L~~n1~~U

L'n~f.~,)fJ~11~i~~1rnL1JP1\iiL1fJLutI'1~1ruI;]1~ 1 nuLuuL,)~1 48

i')l~~ ~~'l'i1JL~UL'n2f MMP-2 LU1U~LUU active form ~~
II

31J1~iin 1~L~n~,j~fJn~1 latent form U1~~1ru 8- 1 0 nl~-,
~1~rJlU l~fJ latent form 1I~~L~UL'n2f MMP-2 ~~31J1~iin

1~L~n~u1~~1ru 72 nl~~1~rJlu LU1lru~~ active form,
1I~~Lt)UL'n2f~~31J1~iin 1~L~n~u1~~1ru 62-64 nl~~1~rJlu,
~')un11LU~fJULLU~~1I~~1~rJr1J1I~~L~UL'n2f MMP-2 L U~1~11

" "
L~fJ~L'n~f.~~L~UL~~i~L~uiin u~n~1n,j !T~'l'i1J~1~~1I~~

~11~i~~1nLL1JP1\iiL1fJL un11n1~ rJlun11vi1~1U 11~ ~L~U L'n2f,
MMP -2 ~~ LLU1tTU~ 1 ~m~ 1 ru 11~ ~~ 11~i ~~L on n1~ rJlUL 'n~f.,
l~fJLl~L ~U n 11n1~ rJlu i ~L~U ~tiJ ~ 11~,)U 11~ ~~11~i ~/~1~11,"
cO ..

L~fJ~L'n~~ 1/50

L~~vi1n11Vl~~~1J1~rJr1JP1,)1~LUU~~1I~~~11~i~~1n
, "

cOcO cOcO, .. cO cO" -
LL1JP1VlL1fJVl~~~L'n~~L 'l'i1~L~fJ~~1nL ~~~n~,)fJL VlP1UP1 MTT

assay (~U~ 2) ~~n11Vl~~~~LL~~~L-XL~U~11~rJr1J1I~~~11~i~
, . ,

cO ". cO cO~ .J

~1rnL1JP1VlL1fJVln1~~Un11Vl1~1U1I~~ MMP-2 P1~Vl~~11~,)U,
1I~~~11~i~/~1~11L~fJ~L'n~f. 1 I 1 00 i1~ 1 I 1 0 ~~LUU1~rJr1J~

L~Ln~P1,)1~LUU~~I;]t)L 'n~f. LL~~ L un11Vl~~~ ~~L ~;~.lf~~~~

~~LontiJ~11~,)U 1/50

L~~~1,)~~~1J~1 LLt11JL~~U11n{JLU~U~ 1 Ln~~1nL~UL'n2f

MMP-2 LL~UL~~~~~nU~Lu~11~~~1U developing buffer
, ,

\ii31 EDT A (Ethylenediaminetetra-acetic acid) \iiP1,)1~

" " " .. !'I ~ ~ ~.
MMPL1I~1IU1~fJ~~ 1.5 'n~LlJU~,)fJ1JfJ~n11Vl1~1U1I~~ ~~~

~~ EDTA ~~!T1Jfi~n11v11~1U1I~~ MMP-2 v11L-XL~uL'n~1~ 6'



Ln15'n UY/3JWU1{ LL-a::Flt1J::6

.. .:. -- 'I ".
I~'WI 1 ~~1J~-3~11~~-3~1rn~1J"VI~1tJ \Un11n1::P1Un11V11-31U1J~-3 MMP-2" ,

~on~{\tJnn1::~U;")tJ~11~i-3~tJUL')ft1 72 ,T,)L~-3 ;")tJ'ii'P111~,)U1J~-3
.:. ~ .. I v

~11~ft-3/~1~11~~tJ-3~on~ftLVl1n1J 1/100, 1/50, /25, 1/10, ~~~:: 1/5

(LLt1')~ 1-5 ~1~~1i!1J) n11n1::~Un11vi1-31U1J~-3 MMP-2 tJn~~"11::oJ
" . I .:. --
~')tJ gelatin zymography ~ftn11V1~~~-3~~~~-3,)1~11~ft-3~1nLL1J"VI~1tJ

~1~11t1n1::~un11vi1-31U~~-3 MMP-2 ~rl~~tI1tJ1J~~tJ1Jn1Jn~~",)1JI'j~

(c) ~~~:: ~~1J~-3n11n1::liu~::~~U1au~1~",)1~~ ,j'~,j'u ~~-3~11~i-3m -D'n1::liu., ,
v . I oJ

~')~nr\1~~~~-3~1~~~U-3~~-3 MMP-2 VI 72 kDa (latent) ~~~:: 62 kDa

(active), Bact = ~11~i-3~1n~~1J"~~1tJ

Fig. 1 The effect of bacterial supernate on MMP-2 activation.
Human gingival fibroblasts were treated with bacterial supernate

for 72 hours at the dilution of bacterial supernate/culture medium
1/100, 1/150, 1/25, 1/10, and 1/5 (lane 1-5, respectively). MMP-2
activation was examined by gelatin zymography. The results indicate
that bacterial supernate can activate MMP-2 in a dose dependent
manner when compared with control (c). Arrow heads indicate the
72 kDa (latent) and 62 kDa (active). Bact = bacterial supernate.

!\J~ 2 n11viLL~~~P\'11~LU\J~~~t1~~11~~~~1nL\1.Jp\~L1tJ
.. " " .:... " " ."1

L 'D~~tJnn1::~\J~'1tJ~11~~~L ~~t1\Jn11V1~~t1~~1~~\JLu\JL'1~1 24

-B-'1 t~~ LL~::t)~P\'11~LU\J\1~JI'1tJmLP\11::.JLL1.J1.J MTT ~1n,J\J,j1\J'1tU. ~ * - ..1 I: ..1 .
~1~1\J'1\JL'D~~ ~~tJLV1tJ1.Jn1.Jn11n~1~131\J L\n\J~~~~~n11nLL~~~~1\J'1\J

f~ tJ~:: ~~ ~L 'D ~~ ~'1\JLLn\J \J t1\JLL~ ~~ti"~ 11~ '1\J ~~ ~~11~~ ~ / t11~11L j tJ ~

..~~" I .~ /'1'* .1"
L'D~~V1 ~'D ~\Jn11n1::~\J~~n11V1~~~~LL~~~'11 u1~1tUL'D~~ ~~~n11Lu~tJ\J,

.1 ~ "" .:. **..~" "..- .J
LLu~~ ~\J~nP\'11~L~~~\J~t1~~11~~~~1mL1.JP\V1L1tJV1 \'DtJm'1\JV1t1~11~'1\J

~ *. .1 "
1/5 'D~~~1\J'1\J~~~~u1::~1tU1t1tJ~:: 20

Fig. 2 Graph shows the toxicity of bacterial supernate.
Cells were grown and treated as described above for 24 hours.

Cytotoxicity was measured by MTT assay and converted into cell
number by comparing with the standard curve. The Y-axis is the
percentage of cell number. The X-axis is the ratio of bacterial supernate
used in the experiment. The result indicates that the cell number is
not affected by any dilutions of bacterial supernate except at the
dilution 1/5 which cell number decreases approximately 200/0

..; ~ t . .-
~'lJ'VI 3 n11tJlJtJ~n11V11~1U1lt)~ MMP-2 ~')tJ EDTA

L~~rA~nn1::~U;")tJi\111-1i~~1mLlJ~~L1tJ ~ti'1I111~,)U 1/50 LUU

L')fi1 48 ,T')1~~ t)11-11njtJ~L~firA~1nn~~~,)1J~~ (Bact-) LLfi::n~~~

~nn1::~U (Bact +) ~n'i)L~11::';;")tJ gelatin zymography LL-A")U~'U
. ..14 . " '4 I

developIng buffer V1~ (+) 1-I1t) ~~~ (-) EDT A ~fin11V1~fit)~LLi\"~,)1

LL()1J'i\~::1-I1tJLUL~t)U~'U developing buffer ~i'j EDTA. ';:')~nPl1
., ..I

LLi\~~1I11LL1-IU~1It)~ MMP-2 VI 72 LL~:: 62kDa

Fig. 3 Inhibition of MMP-2 by EDTA.
Cells were cultured in the absence (Bact-) or presence (Bact + )

of bacterial supernate at the dilution of 1/50 for 48 hours. MMP-2
from culture medium was analyzed with gelatin zymography and
incubated in the developlllg buffer with ( + ) or without ( -) EDT A.

Clear band disappeared when the gel was incubated in the developing
buffer with EDT A. Arrow heads indicate the position of 72 and

62 kDa.
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!\J~ 4 CJiI~tJ~~11",i~~1mL1JPI~L1tJ~L~1tJ)J~1n~t:I')tJ 3 11tJ

~11",i~{\m~1tJ)J~1n?;ft:l')tJ 3 11tJ LLiI::1;n1::lIiuL'DiI{i~PI,)1)JL,j)J,jU" 'oj ,
1/50 LUUL')il1 48 i') 1)J~ CJiln11"f)LPl11::.J.lIi')tJLVlPl\lPl gelatin zymography

LL~~~~1 ~11",i~~1nlit:l')tJvT~~1)J ~1)J11{\n1::lIiun1rn1~1U~tJ~ MMP-2" ,
1l1i ';;,)iln~nL~~~Cli1LL"'U~~tJ~ MMP-2 ~ 72 LLiI:: 62 kDa, Bact ="
~11",i~~1mL1JPI~L1tJ 1,2,3 "')J1tJti~~11",i~~1n~t:I')tJ11tJ~ 1,2 LLiI:: 3

Fig. 4 The effect of bacterial supernate prepared from 3 patients.
Bacteria supernate was prepared from 3 patients and was used

to activate cells at 1/50 dilution for 48 hours. Gelatin zymography
analysis indicated that all preparations of bacterial supernate could
similarly activate MMP-2. Arrow heads indicate the position of MMP-2
at 72 and 62 kDa. Bact = bacterial supernate, 1,2,3 = bacterial supernate

from 3 patients.

p;\J..1 e ~~1Jt)~ actinomycin D LL~:: cycloheximide 1un11n1::~U

n11vi1~1U1Jt)~ MMP-2 t~tJi\11",i~~1mLU~~L1tJ

Actinomycin D (Act D) "'1t) cycloheximide (CHX) ()m1i~~~"
1Ut)1"'11LitJ~L'D~fI 30 U1~nt)un11n1::Lli'uLUUL,)~1 24 .f;')t~~ ~~~1n,
gelatin ~ography Uft~~~1 actiNomycin D L~i\1~11()~U~~n11n1::Lli'u,
n11vi1~1U1Jt)~ MMP-2 (LmtJUL~tJU Act D bact+nU Act D bact-)

1U1Jt)J::~ cycloheximide ~u~~n11Ln~ MMP-2 ~,j1U"'U~ 62 kDa

(CHX bact +). ';:')~nPl1LLi\~~,j1LL"'U~1Jt)~ MMP-2 ~ 72 LL~:: 62 kDa,

.:. --Bact = i\11"'~~~1mLU~V1L1tJ

Fig. 5 The effect of actinomycin D and cycloheximide on the activation
of MMP-2 by bacterial supernate.

Actinomycin D (Act D) and cycloheximide (CHX) was added
into culture medium for 30 minutes prior to the 24 hour-activation
with bacterial supernate. Gelatin zymography indicated that activation
D had no inhibitory effect on MMP-2 activation (compared Act D
bact + with Act D bact-). while cycloheximide eliminate the 62 kDa
band (CHX bact +). Arrow heads indicate the position of MMP-2
at 72 and 62 kDa. Bact = bacterial supernate.

I\J~ 6 ~~~I!)~~11~i~~1ru~Ur1\ii~1tJ~~1Un11;r~LUn1ffi1::;rUn11~1~1U.. ,
~I!)~ MMP-2

:.. ".'1 ~ .. '" '1 ' ,
~11~~~~1n~u')tJ 3 11tJ Yl~Yl~1Un11~~ (heat +) ~~~:: \~~1U

(heat-) t1 nu 1~ 1n1:: ;ru~ 'D ~-t1 ;!')tJ'11" ~11~,)U ~f) ~~ 11~i ~/f)1~11~ itJ~~ 'D~-t1" ,- ..,,' -. ,:..
1/50 ~~n11')~r111::~~')tJ~Ylr1Ur1 gelatin zymography ~~~~~,)1~11~~~
~, ". '1"" .. ~

Yl~~f)~nf\~~1~11t1n1::~un11Yl1~1U~f)~ MMP-2 \~r1~1tJr1~~nU

~ .,.. :..~')~nPl1~~~~~~1~~~U~~f)~ MMP-2 Yl 72 ~~~:: 62 kDa, Bact = ~11~~~
- - ..:.. ".'1 ..

~1nUUr1Yl~1tJ, 1,2,3 ~~1tJt1~~11~~~~1n~u')tJ11tJ'V1 1,2 ~~~:: 3

Fig. 6 The effect of heat-inactivated bacterial supernate on MMP-2
activation.

Bacterial supernate from 3 patients either heat-inactivated
(heat + ) or non-heated (heat - ) were used to activate human gingival

fibroblast at dilution of bacterial supernate/medium 1/50. Gelatin
zymography analysis reveals that both types of bacterial supernate
could similarly activate MMP-2. Arrow heads indicate the position
of MMP-2 at 72 and 62 kDa. Bact = bacterial supernate, 1,2,3 =
bacterial supernate from 3 different patients.

~
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~~'1i~

n 11;in~lP1f~d LL~~~ 1.JL ~u ti ~iflYlfi'l"i~~'f)~LLlJP1~L1fJ~

L~rJtI'f)~nI1'f)t1 n~L~U 1 unI1L~1f\JLWllJ 1~~L 'l"i1::L~fJ~~lni'f) ~~ n

m.;ru~Lunlffi1::rJtIunI1vil~IU~'f)~L'f)UL'D~ MMP-2 ~~~fl~," " ,.. .. '" ~ "'..~ ~ I
~U~lnL'D~~L 'l"i1::L~fJ~~lnL ,..~t1n LL~::~11Yl),J'f)YlD'I"i~~'f)nI1

" ,"0 ., .. .. I ."1 ..
n1::~unI1YlI~IU~'f)~L'f)U ~'D),J MMP-2 u UI~::LuU~11Yl,
~1),J11~P1~~nl'1"i1uP1~I),Jf~uLrJtI

" ,'" ,,~ "'..
C,J~nI1Yl~~'f)~U ~'f)~P1~'f)~nlJ11fJ~IUYlLL~~~~~P1~I),J

~ 1),J 11~~'f)~~11"'~~~lnLLlJP1~L 1fJ 1 U nlffi1:: rJtIu n 11vil~IU ~'f) ~,"., .. ~ 1 .. "', "
L'f)U ~'D),J MMP lJl~'DU~ UL'D~~L'l"iI::L~fJ~ L'DU nlffi1::~U ,
nI1"'~~ MMP-l 1 u1u~'l"if'f)),J~::vil~lu~lnnI1L ,..rlfJ~UI~'f)~

~

.,.. """ 1 """ 1 ~35~L'f)U ~'D),J~lnLLlJP1YlL1fJ UL'D~~~11~L~U fJ~lnL"'~'f)n ,..1'f)nI1

"0 ..,j .:.. .. ~ ~
n1::~unI1YlI~IU~'f)~ MMP-9 Yl"'~~~lnL'D~~~C,J~~lnL"'~'f)n

(gingival epithelium) ~lniflYlfi'l"i~~'f)~L'f)UL'D~ phospholipase

C ~Ej~~'f)~LLlJP1~L1fJ43,44 1~fJn~),J~'f)~~11"'~~~lnLLlJP1~L1fJ,
~1.JC,J~1unI1n1::rJtIunI1vil~IU~'f)~ MMP 1U11fJ~IUL"'~ld,
~::Luu~111 un~),J~LUULt1UL 'D~ ~~~1),J11~~nvil~lfJLrJtIrJtI~fJ

P1~I),Jf'f)U 3 2,3 5,36

L ~'f)LUUnI1~1~~~'f)lJ~1 ~111 U~11"'~~~lnLLlJP1~L1fJ~
"0 1 ~~

~1),J11~n1::~unI1YlI~IU~'f)~ MMP-2 UnI1Yl~~'f)~P11~U,
LUU ~111 U n~),J~'f)~L'f)U L 'D~L .J!UL~fJ~rilJ~~11fJ~IU,j'I~rJtIU ,..1'f) L~,
P1 cu:: ~4'fJLrJtIvil~lfJ 1P11~~fl~~'f)~L'f)U L 'D),JL U~11"'~~ 1~fJn11

~ "
"."1 "', 0".1" .. "'.1

~),JLuUL~~1 15 UIYln'f)UUI ~un1::~UL'D~~L'l"iI::L~fJ~ u11n1j

C,J~~1 ~11"'~~~~IUP1~I),Jf'f)u~~n~I~U~P1~P1~I),J~1),J11~ 1 U
"0 ~~

nlffi1::~unI1YlI~IU~'f)~ MMP-2 ~~uu ~lnC,J~nI1Yl~~'f)~,
~LrJtIviI1.JP1cu::~4'fJL ~'f)~1 ~111 U~11,..~~~~iflYlfi'l"i~ ~'f) n11

~
" 0 ~ ., I I ."1 ., ,j

n1::~unI1YlI~IU~'f)~ MMP-2 uu ~),JUI~::LuUL'f)U ~'D),JYl,
"'~~~lnLLlJP1~L1fJ~~~LP1fJ~11fJ~IU L r 5,43 LL~n~~1),J11~u5L~D

~1 nlffi1::rJtIu~'l"ilJ.JU'f)I~Ln~~lnC,J~~'f)~ 1P11~~fl~~'f)~L'f)UL'D~,
~P1~t1~nlfJ,..~~nI1~1UP1~I),Jft1U 1~fJL~LrJtILn~~lnnI1vil~IU

~'f)~L'f)UL'D~ (enzymatic activity)

~11~"'~~~lnLLlJP1~L1fJ U'f)n~ln~11~1'1"i~nL'f)UL'D~LL~~

u~u1::n'f)lJrJtI~fJ~111 un~),J~'f)~ JI~I~ (polysaccharide)

,..1'f) lipopolysaccharide ~n"'~lfJn~),J ~~~11fJ~IULL~~~~1,
~1),J11~n1::~U ,..1'f)L ,..rlfJ~U InI1LU~fJULLU~~'I"i C)WIn11),J~'f)~L 'D~{j

" "
LrJtI"'~lfJ'DU~45 U'f)n~lnU ~lnP1CU~),JlJ~~'f)~~111 un~),Ju, ,
..,j", ",.", I 0 1" ...~..
Yl),JP1~I),JYlUYlIU~t1P1~1),J1'f)U~~),Jlnn~1 YlI "'P1CU::C,J~~fJ),JP1~I),J

~" ,0' 1 ,'" ""'~ "0
L "'U~1 ~11 un~),Ju 'f)1~~::LnfJ~~'f)~nlJnlffi1::~unI1YlI~IU, ,~ "
~'f)~ MMP-2 1UnI1Yl~~'f)~P11~U

Li popo I ysaccharide L UU ~1't~~ ~~ 1 n LL 1J~ ~L 1fJ~ 21f1 V1 fi~ ~

~'f}L'D~r/j~~1fJ'DU~ 't'J2.J.rr~L'D~r/j~11~Ltlju1fJ"1nL~~'f}nA5,A6 l~fJ
", ,

'1 IQ Q 0'1""" ~.,~.,..

~1't ~un~2.JU ~::~12.J1'tt1L~UfJ'JU1 ~~L'D~~~'t1~LL~::~~~ ~'D ~lJ1 ~~U,
~L~fJ'JIJi"f}~n1Jn1'trfinL~1J (inflammatory cytokines) 1~fJL'il~1::

n~2.J1I'f}~ interleukin LL~:: tumor necrosis factor 't'J2.J.rr~,
L~2.Jn1't~11~LL~::~~~~1't1un~2.J prostaglandins (;)"JfJ LL~::,
L'D~r/j~~12.J1'tt1lJ1'f}1J~U'f}~~'f}~1ffi~2.Jd L(;)'LLn L'I]~r/jL~~L~'f}~1I1'J,

0 .. ~ cO .
,,1~'Jn, mononuclear cells L'D~~~~U~~~'f)~L~'f}~ (endothelial

cells) LL~::L'D~r/j~11~Ltlju1fJ (fibroblast) ~~1I'f}~n1'tL~2.J

L'I]llJ1L~uLL~:: prostaglandins ,,::21~~~'f}n1ffi't::tJ!un1't~11~,
LL~::~~~L'f}UL'I].;J MMP 1ULd'f}L~'f} LL~::u1Lu~n1'tvi1~1fJ1I'f}~

~" ,cO ~ 1 "
LU'f}LfJ'f}'f}fJ1~n'J1~~'J1~

'" Q .. % ~.. 1
LL2.J 'J1,,::2.J 't1fJ~1U t1 ~~'J12.J ~ 2.J~U fi't::~'J1~1JV11J1V111'f} ~

L'DllJ1L~U~L~fJ'JIJi"f}~n1Jn1'trfinL~1JLL~:: prostaglandins 1un1't

n't::tJ!un1't~~~LL~::n1'tvi1~1U1I'f}~L'f}UL'I]2.J1un~2.J1I'f}~ MMP, ,
~ 1 1 .oJQ 1

~~1fJ'DU~ L-nU MMP-l, MMP-8 LL~:: MMP-3 LLlJ1~~V12.JlJ1'f}

MMP-2 ntji1JL3Ji~L~u LL~::?T~L3J21't1fJ~1U~LL~~~t1~~~1I'f}~

inflammatory cytokines LL~:: prostaglandins 1un1ffi't::tJ!u,"
n1'tvi1~1U1l'f}~ MMP-2 (;)'~iiu ~ru::~4'fJ~~L3Jfj~11 ~~1I'f)~

~

1'DllJ1L~u LL~:: prostaglandins "::L~fJ'JIJi"f}~n1Jn1ffi't::tJ!u ,
n1'tvi1~1U1l'f}~ MMP-2 ~Lii~~u LL~riL3J~12.J1'tt1rif~flV1fi~~

1I'f}~oJ,,4'fJ"1nL'I]1lJ1L~u LL~:: prostaglandins 'f}'f}nLUL(;)'L-DU

~ ~ I:: .oJ ~ ..oJ.. ,,~ "
nu ~~UU~'J12.JLnfJ'J~U1l'f}~ cytokmes V1LnfJ')1I'f}~n1Jn1ffi't::lJ1U,
n1'tvi1~1U1I'f}~ MMP-2 ?T~~::tJ!'f}~21n1't~n~1L~2.JLW12.J~'f}LU

'f}tJ1~L'tri~ 21't1fJ~1UL~'eJL1'J 1 d ~LL~~~1.JL~U11 ~1't

1un~2.J1I'eJ~ lipopolysaccharide ~1'f} LPS ~12.J1'tt1n't::tJ!u, ,
n1'tvi1~1U1l'f}~L'f}UL'D.;J MMP-2 ~~11~"1nL'I]~r/j~11~Ltlju1fJ

~L~1::L~fJ~~1n2.J~"Jn LL~::~1nL'D~r/j~~~'f}~L~'f}~A7-A8 U't::-

n'eJ1Jn1J~'J12.J~12.J1'tt111'f}~LL1J~~L1fJn:;2.J~1J-nu~LL vl~ 1 un1't~~~

LPS7,A5 vi11.J~1~iin1l'eJ~~'J12.JL~'f}~11 LPS 1U~1't~~~L~fJ'J

1Ji"f}~n1Jn1ffi't::tJ!un1'tvi1~1U1I'f}~ MMP-2 1un1'tV1~~'f}~d,
21~'J12.JLUu1uL(;),L ~2.J2.J1n~U

'1 I::J' ~ 1 :.- QQ

~ un1'tV1~~'f}~~'t~u fJ~~1J'J1~~1I'f} ~~ 1't~~~,,1nLL1J~V1L'tfJ

'1 " 0 ~J"'!AI

~ un't::lJ1Un1'tV11~1U1l'f}~ MMP-2 ~12.J1'tt1Ln~1IU ~~ ~U~1l1'J::,
.oJ.. . . O I.oJ ~I::
V12.J actlnomycm 'D~L1JU~1'tV1~12.J1'tt1fJ1JfJ~n't::'J'Jun1't

t!i:~L~'t1::.(i. RNA (transcription) 1~fJn1't4'1Jn1JLn~fJ'J1I'f}~~1't

i(u~n't't2.J (DNA) Luu~~1.JL'f}UL'D.;J RNA polymerase

L3J~12.J1'tt1L~~'f}ULU1JU~1'ti(u~n't't2.JL~'f}t!i:~L~'t1::.(i. RNA L(;)'A 1

(;)'~.ju n1't~1Jn1ffi't::tJ!un1'tvi1~1U1l'f)~ MMP-2 1~fJ~1't~~~
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L2J~P1'J1~i(;)L"U~1 LPS ,,1nLLlJP1\1L1tJL U1IeJtJm'liutIi',,::~P1t"U,
£q~,j;iL-rluL;itJ'JnlJ LPS ,,1n E.co/i ~1IeJL2J

.:. "4'1 ".
~~1I1eJ~£q11~~~,,1nLLlJP1VlL1tJ L Un11n1::~Un11Vl1~1U,"

'I .." -'1' .
1I1eJ~ MMP-2 LU11tJ~1UU LL~,,::tJ~ L~£q1~11C1~leJlJP11C11~

~1U'JU~1n L"IeJU1~i(;)L"U LLlJlniilJLiJu"(;)L~~"'UL Un11~n~1ti~,
P1'J1~~~.,.rU fi1l1eJ~LLlJP1\1L1tJL U 1leJtJm'liutIi'nlJLIeJUL 'D~ MMP-2

" ",'

on ~U 1"::~P1'J 1~L ntJ'J,j'1eJ ~nlJ n 11vi1~ 1tJ1I1eJ ~L UIeJL!jleJm'liutli'on ~

LL~~1 MMP-2 ,,::L2JYilJL UJ111eJ~L ~11eJn LLIJl"1nn11~1::V)lJ
..: J' 'I .t ".'1 '1 . ~ - ..

1I1eJ~ MMP-2 L Yi~1IU L UL UIeJLtJleJL ~~leJn1l1eJ~~U'JtJ L1P1u1VlU~
~

1: 'I' ~ ..i ~ ..i
1'J~Vl~P1'J1~£q1~11C1 L un11tJleJtJP1IeJ~~1L"U'DU(;)Vl I LL~::'DU(;)Vl

, " ,
IV vl1L.JU1L:nIeJ~1LIeJUL'D~U "::~lJVllJ1VlLntJ'J,j"e1~nlJn11vl1~1tJ

1I1eJ~L dIeJL~leJm'liutIi' n11~n~1L ~~L~~ti~P1'J1~~~.,.rufi1::~~1~
, ".. .. '1 .. ~ .. !'I. I '1 ..

LLlJP1VlL1tJLL~:: MMP-2 ~~IeJ(;)"un~ LnVlLn(;)1IU ,,::LuUu1:: LtJ'DU

IJlleJn11vl1~1UL ,j'1L ,,'iiU,,::U1 LU~n11U'e1~nuLL~::fn~111P1m'liutIi'
~

LUIeJU1P1~IJlIeJLU

~61J.- '" " 0 ,

~'1'U~4'uP1f~u LL~~~ 1.xL ~'U1'1~'1't~tji~~'1nLLUP1\iiL1U\iiL Vi '1::

L~u~~'1n1'1)~~nmvi'UrfI~'1)~tJu'Jul'tP1mvi'Urfll'U~1l'1'Jt~L3J21
~

~ "'. ., .. .oJ
'1)'1)n'nL~'U ~'13.J'1'tt"1n't::~'Un'1'tV1'1~'1'U~'1)~L'1)'U ~'n3.J MMP-2 V1," ",'" "*"*"* ...,
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Abstract
Objective The aim of this study is to focus on the effect of bacterial supernate, cultivated from the

patients' periodontal pocket, on the activation of MMP-2 from cultured human gingival fibroblasts.
Materials and methods Anaerobic bacteria from periodontal pockets were cultivated for 5 days. Bacterial

supernate, either heat inactivated or non-heated, was added into the culture medium of human gingival

fibroblasts for 48 hours in serum-free condition. The cytotoxicity of the supernate was assayed by MTT,
while the level of MMP-2 activation was measured by gelatin zymography. In anotha- experiment, the

effect of bacterial supernate was studied in the presence of actinomycin D or cycloheximide for 24 hours.
Results Both heat inactivated and non-heated bacterial supernate, in the non-toxic levels, were able to

activate MMP-2 in a dose dependent manner. This activation can be blocked by cycloheximide but not

actinomycin D.
Conclusion Bacterial supernate from anaerobic bacteria cultivated from periodontal pocket was able to
activate MMP-2 secreted from human gingival fibroblasts in vitro. This activation process might be

regulated in the translation level.

(CU Dent J 2001;24:1-12)

Key words: bacterial supernate; gingival jibroblas MMP-2; periodontiti~
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