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The elderly suffer from an impaired immune function being
obvious in a higher susceptibility to infections. Although the
inflammatory cells are the major immunomodulatory cells,
fibroblasts also secrete a variety of inflammatory cytokines
and chemokines. Therefore periodontal tissue aging might
play a role in development and progress of periodontitis. In
this study, we investigated the effect of ir vitro periodontal
ligament cellular aging on the inflammatory cytokines,
chemokines, and matrix metallopretease(MMP)-2 expression
induced by lipopolysaccharide(LPS) treatment. Three different
cell populations were used; passages 4-5, 14-15, and 24-25
(at passage 27, more than 90% cells were replicative
senescent). LPS increased the expression of interleukin(IL)-
1B, IL-6, and tumor necrosis factor-a, IL-8, RANTES, and
MMP-2. However, the order of induction folds were
passages 14-15 > 4-5 > 24-25. While the expression level of
Toll-like receptor(TLR) 4 decreased according to the
increase in passage number, the level of TLR2 was highest at
passages 14-15 and then decreased at passages 24-25. While
the spontaneous expression of IL-8 decreased according to
the increase in passage number, that of RANTES and
proMMP-2 increased according to the increase in passage
number. These results suggest that the aging of periodontal
ligament fibroblasts differentially affect the role as
immunomodulatory cells in response to periodontopathic
bacteria and therefore might be another risk factor of
periodontitis progression.
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AT}t F7)sled (Haffajee 5, 1991; Papapanou &,
1991), =3kd AFQIiAFREA 2 Alzgd7de] zhas)
3, type 1 collagen, osteocalcin 234, 2224l AHE3l
a4 4 So] AT 3led(Goseki T, 1996;
Nishimura %, 1997; Sawa 5, 2000), 5= 8}
7F xolold A& Ay, Age] F838 A% T 4
A5 AR

2-2q8) Atolle B2 Alfe]l EAsht ¢] F AF
d Pt AxHez QAusEl Aom deixl Al wla
A A& ol Porphyromonas gingivalis®t Actinobacillus
actinomycetemcomitans®t - 13 A4 ZHEE tl®
Aol AFd Bl AFoE d#A U (Socransky<}
Haffajee, 1993). Lipopolysaccharide(LPSy= 13 24
Aol tEAel HEQlAE d#ix glom 2 4-8A]
Toll-like receptor(TLR)YE B3fod AAA =mfube-
Tl AFhe-S Fishe Ae® 4= lok(Heumann
#} Roger, 2002). A7HA] <=2 TLR % TLR47} o
#A49l LPSY| &A% #gstn], TLR2w =HF-E 23
FAH<] peptidoglycan, lipoteichoic acid, lipoprotein®]
QA3 tjBo] Porphyromonas gingivalis & U4 =L
& 2A4ATe LPSE QAeke F8AE HEshe AL
2 R3] 9cH(Takeda 5, 2003).

A5 w2 Alre] BF J)EE Ayl fE AF
o el Afe LPS7) 9% e Az 4o mH=
og kol Thal 77t Bol AldEle] girt. 53 whEl ey




2 Ji Hae Jun et al.

ANZE oo & oF 7z LPS 28] F interleukin
(IL)-1B, IL-6, tumor necrosis factor-o TNF-o) -2
4 cytokine®} IL-8, monocyte chemoattractant
protein-13} 7-& chemokine?] WHlo] A F7lglo] 1
3 9t} (Zhong %, 1993; Agarwal 5, 1995; Jiang
, 1996). =3 AF<do] A F<l F9e] 29Ty
HFzA o)#% 91%A4 cytokine, chemokine®| &
o] Zr}glo] delA ¢lrh(Masada 5, 1990; Offenbacher
, 1993; Gamonal %, 2000). °]& %A cytokine
chemokine® &7, w84, =T 5o JFAZ
7H3 R0 g o]Fojem FAEA]F|9 collagenase 7
714 B8 F4o] BulE EFAsn ITAE PAE
Ashe 59 A4S 58 AFAelA HF2H 3
F83 4Ee Psle AoE A Uk (Grave,

2 v rlo mn fL oftt oL ¥ ofn
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15 LPS W% 71H9 qiFo] FFAEE o83
T} wo) o] ol ot XFee] A XFe HE A
T3} AlFAHEE) A 2AFEA TV XFIoiAF-RAE
o] vlxE gl dig A= FFPsjo] glet. olF Al
EEL Aed) Ao o FANEE A5 A
A A, AFabess A4 A5 954 cytokine
53 Fujslo) AFERA oM WedzArleE velles
83 4 9 AR oA Steh(McCullochet
Bordin, 1991; Okada®} Murakami, 1998). A ATee
A fuAE AT RN X5 8] A
F LPSE Ag 4% IL-1B, IL-6, TL-89] WaE F
NS Baskgdch(Tamura 5, 1992; Yamaji 5,
1995).

Hayflick ©)-&ell whetn] AL Ex)=3lol| =hsl=rl 4
gl Az slae 24 goizlel Aol nhuleshe
2 A9 Ax=se Ay =35 gk sl
oh(Hayflick, 1965). whetA] & dolie AFz2e] 2
73 BAelA A AFUMAFRAEE x5 A
thaoks ol HaleslEl AEE dw, k3te] Ao
wel LPSel 2§k 99%3el cytokine®} chemokine®]
¥, matrix metalloprotease 29] W8I A Az}
oA wWspslexE dohual s)3id.

HEME R YUY

AgA s

Dulbecco's modified essential medium (DMEM),
fetal bovine serum (FBS), trypsin-EDTA, penicillin-
streptomycin, SUPERSCRIPT™ First-Strand Synthesis
System, 10% gelatin zymogram gel 5~ Invitrogen life
technologies (Carlsbed, CA, ©]Z)llAl, easy-BLUE™

= INtRON (A&, thgml3)pld F3)5kgiek. Reverse
transcription-polymerase chain reaction (RT-PCR)l A}
4% primeret TaKaRa Taq -2 TaKaRa (Otsu, ¥&)
ol|Al, Escherichia coli (E. ¢) 026:B6 LPS< Sigma
(St. Louis, MO, vl 0l )8-3{rt.

AF oA FRA X2 ¥

HARAEE 8 Mg del AR XF2Ae] 27
310 Fuk FAlolA AR A1TFHE GATL T
4% DMEMel 33 AlAg ¥, 229 57 113 95
Fol ANHG 3 AEuoFAlAlell HAAA Az}
Ao =E 20% FBS7} 3% DMEMelA wliokslod
o}, gl ESo] AR F AEE FeIs] 10% FBS
7} 345l DMEMo.2 mal|slo) woke A|7slgion o
g p1eg Asiych 1 F k3lE AEE 7] S8 =)
6alulet 1:39) v]f-2 AwekE Al pYEE
Al 129 wleb AlegelolS A8lskict. Passage ¥ AlE
z2A =g slolslnxl 24 well ZAISFAA wellwd
10,000712) AZE Y1 2, 4, 6Usol trysin-EDTAE
Aeslo] MEE BelF F AEsE Alsidct. =g
5% A2E 3eisly] s Dimri 5(1995)2 kol
u}2} senescence associated [B-galactosidase(SA-B-gal)
AL A gslsiord, 80% ol AZ7} SA-B-gal B
Alo] kola AT @77l AX el =HE AEL
o2 ZAAsgichKim &, 2002).

AR

%4 cytokine, chemokine, TLR ¥ 4

X Z2Q ) A2 25 60 mm ALkl 5% 1074
W NZE 244070 vlokslelel. 5 pgml BEE LPS
2 407 H2g F easy-BLUE™E o]45}0d total RNA
& 22)3)9lc}. SUPERSCRIPT™ First-Strand Synthesis
Systemr® ©]-8510] total RNA | pg@ 248 complementary
DNA% §}4J3kT TaKaRa Taq™ polymerased o]-83}
o] Table 1o} A%l primerst PCR Z7Ao)4 TLR2,
TLR4, IL-1pB, IL-6, TNF-a, IL-8, RANTES, B-actinol
t&k polymerase chain reaction(PCRyE 4] 3§3}oirt.
PCR AHire- 1.2% agarose geloll #17]%-&3LL ethidium
bromide®. 3A)sley ABIGIe},

MMP-2 ¥d % %4 ¥4

7} passage " A|ZolA] LPS Aol whE MMP-2 ¥
ol B4 HEE dolslr] g8 AFANAFEAZE
24 well Akl welld 100,000 AZE ¥
320l ¥ serume] $ii WHAIE 124)7) wieksl ¥ 1%
bovine serum albumin® 5 pg/ml LPS7} - wjokal
0.5 mig mAsHct. 48415 F wiokel& TR, Al
£o] % Agsigich, vkl 10 ubi o143k gelatin
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Table 1. Primer sequences and PCR condition

Gene
(product size)

Primer sequence

PCR condition

TLR? 5-GCCAAAGTCTTGATTGATTGG-3' 95°C, 30" ; 50°C, 30" ; 72°C, I'
(347 bp) 5. TTGAAGTTCTCCAGCTCCTG-3' 40 cycles
TLR4 5. TCCCTCCAGGTTCTTGATTA-3' 95°C, 30" ; 50°C, 30" ; 72°C, I
(495 bp) 5'-GTAGTGAAGGCAGAGCTGAAA-3' 43 ¢ycles
IL-1B 5-GACACATGGGATAACGAGGC-3' 95°C, 30" ; 60°C, 30" ; 72°C, I'
(248 bp) 5. ACGCAGGACAGGTACAGATT-3' 32 cyeles
IL-6 5. ATGAACTCCTTCTCCACAAG-3' 95°C, 30" ; 60°C, 30" ; 72°C, I
(546 bp) 5.GTGCCTGCAGCTTCGTCAGCA-3' 32 cycles
TNF-o. 5" TCAGATCATCTTCTCGAACC-3' 95°C, 30" ; 60°C, 30" ; 72°C, I
(361 bp) 5'-CAGATAGATGGGCTCATACC-3' 36 cycles
IL-8 5 ATGACTTCCAAGCTGGCCGTGGCT-3' 95°C, 30" ; 50°C, 30" ; 72°C, I'
(289 bp) 5-TCTCAGCCCTCTTCAAAAACTTCTC-3' 29 cycles
RANTES 5'.GCTGTCATCCTCATTGCTAC-3' 95°C, 30" ; 55°C, 30" ; 72°C, I
(258 bp) 5.TCCATCCTAGCTCATCTCCA-3' 38 cycles
B-actin 5-CGGGAAATCGTGCGTGACAT-3' 95°C, 30" ; 60°C, 30"; 72°C, 1"
(712 bp) 5.GAACTTTGGGGGATGCTCGC-3' 23 cycles

zymogranre- A[3I3IC}. Gelatin zymogram Invitrogen
21¢] 10% gelatin zymogram precast gel¥} zymogram
systemre- ©|-§-3to] z|AJe]l uwhe} A]g)3Foirt. Molecular
size markere} ®]aLste] & w] =931 gelatinolytic band
= pro-MMP-2¢} active forme| MMP-20l alesloict,
o] gelatinolytic band gt densitometric analysisE 4|
gotar, o]% 7+ welld A% F2 v & LPSE A
o172 ok passage 5 Aol wgl w]EE AlAlele] pro-
MMP-29} MMP-2¢] <f vepiglet.

AFPAFRAZE A4H o 1:32 v]EE A

198 o Adulis} 357t S71E4E Az S5
7} E8tElglom], passage 26 oo ® oz Al
So] ] o4 confluentl| A% $&9kvt. passage 4, 14,
24¢] AZE Aoz AzF £2E A% AR
passage 149] AZx FAl%o] AASA sl Fal
=)9lch(Fig. 1A). Passage 279 A|lZEo] SA-B-gals]
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Fig. 1. Proliferation rate decreased according to the increase in passage number of periodontal ligament fibroblasts(A). The size of cells
increased as the mumber of passages increased and at passage 27, more than 90% of cells were senescence-associated-f3-galactosidase-posi-

tive(B). upper; passage 5, lower; passage 27 (X100).
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= AR A3} 90% ol4ke
Rom, A237|x AAw =3b5 Az EAH e
HolF9lch(Fig. 1B). o|@igt 345 vlEle @ passage 5,
15, 25,] A FES 0]8dlo] cfe AES- #lalElgict

AHAFFEAES] k3}7} LPS A elol| ©|gt
cytokine?} chemokine 'W&loll w|x|= ¢3ks s}
A3 E. coli LPSE 7} passage] Aol A z|alqict.
7188] AFollA AFINAFEA 2|4 LPS A2l £
gk cytokine?} chemokine W& f-= Aw7} LPSHe| §
A7l 71 FEldl7] witell 4A17HAlo] 1 MES-E
stk (Park 5, 2004). L+ A3} IL-1B, IL-6, TNF-
af W&ol LPS Al ¢fs 2A Frslelct. ey
passage 159 A|EolA WAF7L A=rt 74 o,
passage 252] A|FolA WE F71Eo] 23] passage
5 drkx Foliv ok BSITh(Fig. 2). Passage 1501
A& LPSE AHEskA| &2 7folx= IL-6 wWdlo] 33
=k, Chemokined! IL-82 RANTES®| 73-9<l= LPS
Ao o3 We] FrlEw AE Bcth Holdt
< IL-8¢] 7% LPSH AzlshA]
= ‘”fﬂol yElskow] | passage’l % l"f?'!.")rl"';"

AEgo] oz g

[E V3

X] nu e}

O]O

he S0l of -

T 71459lch ub RANTESY 79l LPSE A
2] z] RE 73 Folx passage’t F/VEE 1 WA
=7} 7}

o|z3t LPS¢ #HA¥7} TL R"] IR B e i B Y e
Gotw sz TLRE W H=& sk (Fig. 2). LPS
o] F83F 843l TLR49| el*?- AlFZ2] passage number
7h F7FRG5 whlo] zhasdle). ER LPS Aol

3 izl v]dll TLR4 wao] F7b=|2dct. TLR22 7
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Fig. 2. Effect of LPS on the expression of inflammatory cytokines,
chemokines, and Toll-like receptor(TLR) in periodontal ligament
fibroblasts of different passages. Cells were treated with LPSs
from £. coli (5 pg/ml) for 4 hours and RT-PCRs were performed as
described in Materials and Methods. C; control, L; LPS treatment.

ol= w] passage 152] AlEolA]+
o} TLR2®] 7] whag=Fo] £9kowm, passage 2501
e oA W¥e| IA A3

7249 safol] Helshs 4 F shiel MMP-2

passage 5 AW

|} #AdStel| w|xe oJEE JHASEAL  gelatin
zymographyt- Alsalsict, ololl4] Ak x| 3o Al
BAEollA Ful F8 MMPx 1 7|2 Mol 72

kDa proMMP-2¢ @lj}s}siomd, Agke| $HAdskel MMP-

Fol= LPS #ejoll s Wle] S7i=9le}, el TLR4 2(62 kDay’} A=|2Uck(Fig. 3). LPS7L lol= 5=l
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Fig. 3. Effect of LPS on the secretion and activation of pro-MMP-2 in expression of chemokines in periodontal ligament fibroblasts of differ-

ent passages. (A

) Cells were serum starved overnight, treated with LPS for 48 hours and gelatin zymography was performed using 10 pl of

conditioned medium. Major gelatinolytic band represents pro-MMP-2 and smaller band active MMP-2. C; control, L: LPS treatment. (B) The
relative gelatinolytic activity was presented as the relative ratio to PS control. The densitometric analysis of bands was performed and each
value was divided by the number of cells per well. Then the values were converted to the percentage of PS5 control.
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A F-EAZollA proMMP-27} -l s]m, Lafo] Azt
H MMP2% FEA|dto] ElE{4ict. I} passage
number’t F7FEGE FulsE MMP-29] % HA
7tele oS Witk LPSE AES|E 749 passage 5
9} 15 AlZoAE active MMP-27} 2A] 71 9drt,
21} passage 25941+ LPSA el 93t active MMP-2
7P vehAl gdslet. '

|
-

)

w87t A=A Hedr) o] AFhelo] kelelME o
g Zutlle] Frlele ASE LA JvH(Miller,
1996). 53 T YZ39| &, 7% A3} HEAe]=, o
ANE, 3FT B9 AZEE I 750 isE Ao
2 HuEdct(Miller, 1996; Doria%} Frasca, 1997, Hsu
%, 2001; Butcher 5, 2001). k8o whE H97|5 A
she] 7)Ao] ofd] Felo] wHAIAE ogkAlnk, WA Z
o Z4), B4 55 2A4sted] Bofsts oY cytokines;
chemokinese] Wdo] k3l we} delAche B utol
glolekc} (Gabriel &, 2002; Mariani 5-, 2002; Saito 5,
2003). AFe] AP AFIhFEAZE A, Al
TAEES} A A& 954 cytokine 55 )35}
of AFzAA wWA2Er)5S vehlen F98 o
B+ Ge Aoz odARER ofF AT xFHE A
Zo b4, KAol AL =W Aoz A7) =3
A7 Aes 7B 208 Adst 654 o)A &olE o)
oz APAow ALRE FEPE o ol TFolA
327 Byl Ax B YZF7} BWokthE Fransson %
(1999)] B 3=, o]2|g Ao|7} A& Fhz=|e] k3t
garelz GEAZe k3le] AHelx] EHsA= @A
ub, =37F ARz 95 Adelx FIE mjHw= 4
oleg #Age 4 9IS AASlaL vk wEl £ o
Tl TN GRALE o] 45l Aol v}
2 LPSol| oidF whgol AolE Alwn Al slgict.

Aol A Ald A dE 53 FA=de] =2
3 Az A W =3k AEE dAs B B
S gAuh, Ao BalesiE X eAREAE}
35 7oA dojA JLAFEALE wjasinghe i
|5} WS Belvke BaE wlFolmolTakiguchi 5,
1997; Okamura 5, 1999; Mochizuki 5, 1999), £ <
Tolla] o] 8% AFQUAFEAEZE o) A= Y] o
=3le] AHE wlddlE 4 UE Aoz AAEH AF
Qi Azl Aol S} Fo1EE Axar]
7} Wzl Zobele 2] 7haRle] Eelslgint, olHgk
AZZAS 7has AZLAF7)E Sojrke ATy o
o] i 7&He] i Aer dHA: glod
(Nishimura %, 1997), ¥ %Fo|AE passage 47} %

Vg kol AEsF AR EEd AvE el |
Ao g ol
IL-1B, IL-6, TNF-o= 523 9354 cytokine® ®
PAog FEH AFdelA o5y AHés A
ZAZ Ai A=T Tt A=, 25l A8
ol AFEzA Bl 2LdFolollA] IL-1, TNF-a, IL-6 &
ZA4 cytokine®] o] FrHiL 3lod(Assuma 5, 1998;
Graves, 1999; Wang 5, 2003), LPS7} o] &<} o] w
e S Bt PR pelrel Fol(Park &,
2004), LPSE A& 7% o]F 37kA] cytokine®| %
ol A %‘«7}5]9\;1!;}':‘ £3] passage 15 AlZofl4 2 ¥
d AR AR w2t olgd Ade BAxS)
E23H= population doubling(PD)e] 30 HF=S1 A=A
LAFEAZAA] PD5-6 AL} PDI7-182 AZE ¥]
ZFPS = LPS A2l F IL-1B, prostaglandinE2, IL-6,
plasminogen activator®] 4|7} =3k Azl v 2
A EEgitke Bl fAE gk Ogura 5, 1996,
Takiguchi &, 1997; Okamura &, 1999; Mochizuki -5,
1999). =3b 1L-62] 73§~ passage 158 AlXZol|A+= LPS
5 AR Yelz o] FVREIREH o] 4] Ogura
5(1996)8] Bzol fAlskArt. =3kE AlZelA LPSe
tEk WA S AREAZ B ohzt PAZo
Aw vl AAEYHGabriel 5, 2002; Saito &,
2003). ©|=13k LPSel digh ukg-Adel Afo]7} TLRE
HoFa BAYEA ALzl TLR49H TLR2S ¥
& BAsgIch TLR2S 790l passage 15004 L9
| | Z71elanbt passdge 25004 A FaRE &
2l b, E. coli LPSS} 83 842 22 TLR4
o) 7%l passage’t E7MEol Wb AR 4o
744308 BoiFgiet, AlZzkste] whE TLRO| 43 ¥
| gk Bas, 23099} 18-247149F CSTBL6 A
4 AAAZE AR AYe A9 =3k AF o
AN ZolAe TLR2%} TLR4Y whae] =% Zhas|gla
LPSH S aureus?] %k IL-6, TNF-o, ¥¥]7} 2% 7+
£gtk= ¥ T (Renshaw %, 2002)2F 2H& 4= 3lglch. 24
NhE AYF 9 PAAEL ksgdzrt i 7oA passage
25 AE} vl5dt AxelA YA T BAE, A2
7} o] Agss AR Fed wfe-EAe] TLR
of zhasle] Lole] wYdd 74T oWIF F EE A
Al AR Azl B oA LPS Azlof wE
cytokine, chemokine, MMP-28] ¥F-8-=7]7} TLR4¢|
& ok}l dxske didl TLR29| Wokdst of A
g olf= T Utk WA AR TSk A
3 E. coli LPSo] TLR2 -&4lol AE 4 gl Al
W AHo] 4k 4ojglgo R velkk: & Stk A
sm, TE 7542 mRNA #gehe 2, AT
A= TLR4 whiAe] ofo] passage 15904 o}
A EAT 4 Y& Zolth TLR29 TLR4 whd

o2 ofN w1

o O

(3

[

3

=]

e
2,

Xl o 12

rhx

kit
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He Flsluat AR JAsle] FAZEAE 24
ot GAEsE T ot Felo] =] etk
Bolz &%)

Chemokine 954 cytokine®] Y& 2 E3d ¢dFo]
AP F2 2 BF Yy 25E o547 84
StAl 7] Hoddle UAEER 47 cysteine A71E Tt
gt 25 ExoE sHAtH(Graves, 1999; D'Ambrosio
5, 2003). > 27 cysteine Z7)9] FAol we} ZA|
4ago2 o] A} §3 CXCe CC chemokineo]
o224 9let. CC chemokinedlli= macrophage inflam-
matory protein-la, -1, RANTES $o] %3%sls CXC
chemokinesl|+= IL-8, IP-10 5-¢] %&Xt}. Chemokine
2] A&l redundancy’} 3171 dFAIRE chemokineol| W
gt ol Az Fol4E /XEE FAF el W=
chemokine®] kol whel d5ubg-e] A& W =A-o]
FeFe Whe AR oA}, XFY FIo 35, ©
T, ’EF Fo| Bol Afuo] glom A% AFE
ol vja} g oke) IL-8, RANTES7} AjAtge] <&
A 1222 (Graves 1999; Gamonal %5, 2000, 2001;
Kabashima %, 2002), 2 <374 ©]§ chemokine?]
uhe-S gelgloh, IL-8% RANTES EF LPS Ao
ol walo] Friele okE Bo] ol cytokined} ]
53 M-S Wik, v} Bo|SHAIE IL-8& passage
7} F7Fd4~2- basal expressiono] ¥#]3] ztasl]z}A|wt
22 RANTES®| 749l passage’l Z71d4-% basal
levele] 238 ZFrlele s wch IL-8S 357
9] slelFAfoll F83 HTE 39, TFFE AT A
YEol] Aol Bho] AFE o] Aol gk ofd F
23 AEE Fug, Fo4RAAEY] A 2AFEAIV
AFANAZolA] [L-89] WE Frl= AT FEAlT
off gk 7] Wolol] F8 ALE Pt Aoz A7
FHct, o]E7t IL-89 WH Hiw A2A4-FEAZA=
Ao g Elem@ s Holx] %), ol AY
A A9 FUAYNAM XelolMe Aol wE] ZFT
<7} Aglchs Wi (Fransson 5, 1999)9} #alsd 4 9)
£ AeE Aot vt WE Follxe =37} 21
Hel e} IL-8 0)7F 78k Aol BnEl ul gl
(Mariani -, 2001; Gabriel 5, 2002), #F-q1jAl-F-2A
Fo} A2AFHALLY] k3o wE [L-8 W 74}
AFEAZ SolAolx] e Al HA|xshe) A
Q1A FElE kel mrhE CXC chemokinedl IP-
109] 739l ok cytokine®| MRS Al e
Ellol (A3 Moz ), olEdt ksl wE s}
CXC chemokineo] YnbdQl AR oS- A|A}E}ict.
RANTEST =R, THZF, AlZAE, mesangial cell
o= x3lol] wel basal expressione] F715H= AL
Z X3E]o}(Mariani 5, 2002; Sandhir 5, 2004; Zheng
%, 2004) AFRIHNMFEAZE Z3]} vidl Alxe

=31l A WhEle] Frksle AR AR,

LPSel| 2J& proMMP-2¢] u]el #4J8F 7= cytokine
9| gt FrARIGIet. v, AFIARFEAMES passage
7b FETE Ao F|Ele MMP-29] <] F
7bele Aoz BAEgich AlFmAEe] k8l whE
MMP-2 -Fulo] tidt Wus giiRnt, =3k8l 25l
Al-frEAZo) 4] cathepsin L, cathepsin Be] #u]7} Z7}
FPrhe Goseki 5(1996)2] Bl 7ho] mals] £ of x|
FelojzAe] k87 APsjn] o= Mzor|A 23
Hie] Fulz) Folsled AFlizAe] glF] Folel 7
ofg Zeog AzE|olct.

ol g AT FR AFANAFEA L =37}
Aol whe} LPSol|l ot WbgAde] wdtE]w] ol w}
2} IL-1B, IL-6, TNF-qa, IL-8, RANTES, MMP-2 W&
Aol g A, M2 ke AFF AYAAE
Z2AZ 84 F IME e T AoE g
ol2]d LPSS| uH&-Adell chgh #she TLRE W 4%
o) wzke} A} At Y G8jH Zo)x LPSo)
9]¢t chemokine & 4F3¢] 86-954 kQlolMw ZA|
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