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Suppressive Effects of GST on Cytokine-induced Activation
of Human Fibroblast-like Sinoviocytes

Jee-Young Park, Mi-Rim Jin, Dong-Hee Kim
Dept. of Pathology, College of Oriental Medicine, Daejeon University

GST, an extract fiom 16 heibs, has been formulated and prescribed for the treatment of human heumatoid
arthiitis(hRA) for many yeais. The piesent study was done to investigate whether GST has suppressive effects on
activation of fibroblast-like sinoviocytes isolated from an RA patient. In tumor necrosis factor-a(TNF-a)/
interleukin-1b(IL~1b) treated human sinoviocytes, The mRNA expression of molecular indicators related to
pathologic changes of the sinoviocytes were examined using quantitative real-time PCR. The treatment of GST(100
ug/ml) suppressed the expression of proinflammatory cytokines and chemokines such as TNF-a, IL-1b, IL-6 and
IL-8 compared with the control. The mRNA level of intracellular adhesion molecule-1(ICAM-1} which is known to
increase in the activated sinoviocytes of RA patients. was slightly decreased by GST. The expression of NOS-II
was considerably reduced, which was accompanied by a decrease in the production of nitric oxide(NO). In addition,
GST considerably increased the mRNA levels of tissue inhibitors of matrix metalloproteinase-1(TIMP-1), while those
of matrix metalloproteinase=3(MMP-3) were decreased. Taken together, these data suggested that GST might
suppress the activation of sinoviocytes in hRA.

Key words : GST, hRA, human fibroblast-like sinoviocytes, proinflammatory cytokines, 1L-8, ICAM-1, NOS-II,
NO, MMP-3, TIMP-1
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e = @b IL-1b9) 84L& TNF-a 249
oo} Akt EF W yFA e YT
AT FAT 48E 3} IL-1gE AF el
F AFEFE AFstn FepAs ZREIYT
(proteoglycan)®] #AE& 9=t ¢fo] ¥F
IL-189 X%+ ESR(Ritchie joint index), %39l
Azt HFsln B g ATl sl ¥
AA AckSO IL-62 g FAH FFA gl
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o] &4 9 FolEol= Qzt WAL FH3grtn &
AA Ak IL-8e FE 5F T AL A
o] EAolt}, ¥F wkSoA 24 iz 9HA=E #
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Az FUdseE UK chemotatic factor,
chemokines)?] #&& 7lAz ¢t ICAM-1&
gt XA B} T MEIT FEHAN &
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Z7HNRo g EFHEol ARHL AZHES
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matrixE Ealsts @Y 549 dlEYA HEgm
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2 Age ALgg AR R(GST)Y 74 %

L dAddsda ¥4 Ao A F

Abgstg s, AW 1309 Wi BEEE
Table 10 FA]5}3lc).

2) Ak

Diethyl pyrocarbonate(DEPC), methotrexate
(MTX), trypsin-0.2% EDTA, 3-45-

dimethylthiazo-2, 5-carboxymethoxyphenyl-2,4
~-sulfophenyl-2H-tetrazolim(MTS),
2,7,~dichloro-dihydrofluorescindiacettate(DCFH-D
A), chloroform, RPMI-1640 Bi%¥<%  trichloroacetic
acid, isopropanol, ethidium bromide (EtBr),
Dulbecco’s phosphate buffered saline (D-PBS),
formaldehyde, polyacrylamide, magnesium
chloride(MgCl2) 52 Sigma AHUSA) AEE,
Taq polymerase®t Deoxynucleotide triphosphate
(ANTP):= TaKaRa ANJapan) AE&, JAALEL
(Moloey Murine Leukemia Virus Reverse
Transcriptase ; M-MLV RT)$®} RNase inhibitore
Promega AHMadison, USA) #E&, RNAzolB:
Tel-Test AHUSA) AEE, $Hol 8 H(fetal
bovine serum, FBS)< Hyclone AHLogan, USA)
AEE, DMEDZ Gibco AHGaithersburg, MD,
USA) A1EE, RNaset Pharmingen AHTorreyana,
USA) AEE, A AXF TNF-a9 IL-1be
R&D system AHMinneapolis, USA) AFS 79
st} ARg-stalen, 71el AWt A2 EF A|%E
AH&-8H T
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D) 7R AR B(GST) 5%

7 ALERH(GST) 33 &3 44 FHT
2,000 m¢& 7Fete] Q7 FE7]00A 3 F&3
a A Aqe FY st ol #AY FEIA
(Rotary evaporator, BuCHI B-480, Switzerland)
2 ¥=dlo, ¥4 71Z7|(Freeze dryer, EYELA
FDu-540, Japan)& o|83l9 &3 A=z ¥,
B5(-84C) HEsHAN HIF T2 3459
AFS-3Fl o}

Table 1. Herb composition of GTT

ol Aol @
(FR%LE) cte
A A Cinnamoni Ramulus 12
37] Astragali Radx 12
# 2} Rehmannia Radix 12
*< Achyranthis Radix 12
X2 Holen 4
W& Atractylodis Rhizoma 4
LRSS Paconiae Radix 4
A Angelicae gigantis Radix 4
AT Cnidii Rhizoma 4
g} 2 A Psoraleae Fructus 4
% Eucommiac Cortex 4
%}k phlornis umbrosa 4
A9 Aurantii Nobilis Percarpium 4
EAF-S Glycyrrhizae Radix 4
3 2
AbE Zanthoxylli Fructus 1.5
HE A  Corydalis turtschaninovii 3
Total amount 94.5

2) A Aot EZY g9 AXE g ujg
3 F&2 AZH 6549 A FrlEolz #
AY #2984 3L A AAAFAEs
(PBS:phosphate bufferedsaline)ol]l A& F, 7}
Az ZA Zgoh 24L& $eo} o] T A
%< A7H: DMEM A7} @3] 50ml |4 &ed
o2 A AN ANE F AEAH wgS s AA
33ich. 10mge] #d % 2ZF 1~1.5mg/mlo)

t)j&H o] Al(dispase 11, grade 11, Boehringer
Mannheim, indianapolis, IN, USA)E Xg3}=
jolik's MEM& 7}sll 37Cell 3083t st &
UM E PHAE AU AESHEE vE A&
ol 71 ole} T 5% $-Hlol HE xF
3t= DMED ¥jR(Gibco BRL Gaithersburg, MD,
USA)E did g RB#sgich tawol= A
g 3~43] WMESIHA T WRoE AFARS B
gtch, AbZzol mE=E mol 1,200rpmolA 1083
AR st 10% FHo} o] E3td DMEM
W2 F i Ao, A2 FE Hu gyF
M X9t hapaque 1077(Sigma AP £ foA ¢
e F AAZ AXE EYstd 15% $H
o} &3 ¥3sl:= DMEM uiz|o] 15394 53]
Aldishd A Aolgls F-& AEE gt

3) FgEv g #F

Fdny dFE M= 2719 FEE 7
I 9 LAB-Tek %3 % &8lo]= (Nunc
Inc., Na-perbille, IL, USA)o] A|XE 4847+ )
dstx, AMN(2.5% glutaraldehyde, 0.12M
sodium cacodylate buffer, pH7.3)2.2 Az} 3
@ete 4ToA 308 F<F A3 ngdE Al
XE 384du]7(Nikon, Japan) 10008jojx] B2
sttt

4) Quantitative real time RT-PCR

(1) RNA &

4 g9 HXE 24 well plated] 10% FBSE
Yo|E DMEM A& A}E3dte] 2x105-5 x 105
2 7} welld] ¥538t3 37T, 5% CO; vj%7] ol A
24A12r <t v}, FBSE 814 2L )
Aol A 12 AIZE ejge ¥, ZF welldl GST(100,
10pg/mD FANZFOE MTX(10 pg/mD)E A
stz 1Az F hriL-18(10U/m) ¢ hrTNF-a
(10ng/m)E Z+z}9] welld] H7bsle] 6 AJZF w3t
T AEE 83519 2,000rpmollA] 583 QAR
g st AENL A AR, of7)d] RNAzolB
500E Y1 &a" WA 389t o] EF
Ride] F2ZEE(CHCI3) 50uE A £
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1523 Al EF3ch o8 d5ol 1583¢ 3
A% F 13,000 rpmol A ¥4 EF§ F ¢ 200
pe] AEAL 3|43l 2-Z 2 3= (2-propanol)
200uLst BF £ ¥ A3 EE S 15
B wAsdet, olE thAl 13,000rpmoll Al 94
B3 ¥ 80% o= FAstn 33t J1F
oA AFs] RNAE F&3h 5T RNA
= ggvol2stedle]lE (DEPC)E #2l§ 201
9 ZFgo o 75TAA BE8AI} A F
cDNA §4del AR3-35iTh

QHAA-FTFES AHS

A HAHreverse transcription) Zu)g
total RNA 3ug& DNase I(10y/ut)E AEltn 3
7C oA 30830 W3F F, 75T 108 T
WA A7) 3, o7 2,548 10mM dNTPs mix, 1u40
random sequence hexanucleotides(25pmole/25
¢?), 1pt RNase inhibitor(20U/w?), 1ut 100mM
DTT, 4.5u¢ 5XRT buffer(250mM Tris-HCI,
pH8.3, 375 mM KCl, 15mM MgCI2)E 7}§ &,
149 M-MLV RT(200U/u)E ©}A]  7}stx
DEPC A3l¥ ZFFEA HF 717t 207t =
=2 gtk vk e # 412 F 2,000rpm
oA} 53t YAlEeEsted 37ToA 60% FF uk
LA first-strand cDNAE §H331glth ol oA
95TellA 5% Bt wigstd M-MLV RTE +24
A1l & Aol g48F DNAZ  polymerase
chain reaction (PCR)°l| A}-8-8}3ich.

o
Rlacae

(3) Quantitative real-time RT-PCR
Semi quantitative real time PCR& 7500 Fast
Real-Time PCR system(Applied Biosystems,
USAYE o]g3t9 F83Hor, AMER primers
Table 1ol EA83ch @54 AIESRIS #3
2 B8-S SYBR Green PCR Master mix(ABDE
A3}, internal standard2% G3PDHE A%
&gen, primerd #HF FEE 200nMe] HA
w-2-Al 2t} quantitative real- time PCR®] =
€ pre-denaturationZ 50TolA 2min, 94TolA
108, 283 40cycles 95TolAl 0.15min, 6
0CoA 1min &2 3lodA FRect. AP

2T internal standard® G3PDHE AHE-31511,
AH 9] RQlrelative quantitative)™ Quantitative
PCR& AHg-38tod ofeje} Zo] AlLtalsich

y = x(1+e)n

x = starting quantity y = yield n =
number of cycles

e=efficiency2 #4Hsta] RQE SA s

5) Nitric oxide(NO) A3 % &3
NO A4%E ZA37) st Griess €9& A
Z38k9lc}h. 49 A(0.2% Naphthylethylene diamine
dihydrochloride 8%)¢ 8% B(5% H3POs &%
9} 2% Sulfonylamide)® A|R3le] @dgio 2o
sta, AFE Ao F S94E 112 EFE AL
g3t &9 Q¥ ol NOE 387 $ste 24
well plated] 2z} welld 5x1054 EF3a 37T,
CO, uig7]ol A 24413t wfFstAod, GST(100ug
/ml, 10pg/ml, lpg/me)9} hrTNF-a$} hriL-1b&
ez A F, o] 37TColA 48X WY
stk wlg AEY 100uE 96 well plated]
BFdxn 23§89 10045 7tsho ELISA #Y
& AMg3Elo 540molA EF=E FAAUC
human | F: 5 seeeeagsatzsatgeagsiea 3”
TNF-alpha gcegetigcagaagatgatectg 3
tccagggacaggatatggag 3°
fcittcaacagccaggacag 3,
geeeecacacagacageeacte 37

tgcctetttgetgettteacaca 37
gctgecectgectetctie 37

tggegtggaaagetttggagtat 3"

-

R
human F
interleukin-18 | R:

F
R
F

-~

~ human
interleukin-6

i inton oo
‘ -~

~

human
interleukin 8 | R:
F

(%, (V)]
~

human ICAM-1}-~ N e

R: 5 gtatetcetggetetgatic 37

F: 5’ acaagectacccetecagat 37
human NOS-II f-=—--Z5— ~ B¢ cecieeagal 2. .

R: 5" ctectttgttacgectteca 3

F: 5" ¢GCagaaatgcagaagttce 3’
human MMP-3 |- —-_, ~ - g 8Cagazglic ,

R: 5’ gatgecaggaaapstictga 3
human TIMP-1 F: _5, agtggcactcattgcttate _3’

R: 5" gcaggattcaggctatctgg 3

human F: 5

tgcgetctagaaaaacctgecaa 3

glyceraldehyde
-3-phosphate

dehydrogenase | p: §” 4
(G3PDH) R: 5" gceccaggetcaaaggtg 3

Table II Primer sequences for real-time
RT-PCR
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. Hirmah fibroblast-like synoviocytes

X,

Fig.1 Morphology of fibroblast-like
sinoviocytes

Human fibroblast-like sinoviocytes(hFLS) were

cultured and observed by bright microscopy

(X1000). Human FLS showed the

surface(red arrow), well- developed RER(white

bigger

arrow) and increased number of polysome(blue
arrow) than those in fibroblast.

2. @A AlEIIYY 2 v =
g

o

GST7F @54 AllEFIQY] Wl ulgte o
A #ZHE JYepeA  RABP) 935k9
hrTNF-a9} hriL-1b& &9 H¥XE 331},
2ol E viANE A 891, GSTE 10w/
n & 100pe/mZ AU}t YA gxzze
2F MTX(10ug/m)S A}L3tgltk. TNF-a9

IL-1b2 AF3A &2 AEXE IAFT(WDLe=z
3ttt 641z ¥ TNF-a, IL-1b, IL-69]
mRNA B# AHEE real-time PCR Wol] 2]3}
o ZAsIh. TNF-a$t IL-1behE A2 Al
Fox ZAIgE BE Al EFIQIS] WEo] AGTE
o) vlsle @AAstA F7HstATh. GSTE 10048/
mée] FxolA TNF-a, IL-1b, IL-69] 2@
72} 0.657, 0.684, 0.784% ZFAAFA 2}, 10ug
/meo] FxolAME fo3Ad TAE Jehlz &
st (Fig. 2 A, B, C). ol8]dt Aa= GST(100
pe/mt)7t BAstd 89 A¥eA 53 d4F54
Al EFRQlY] MEE oA T F U= AL 9
w2t

A
TNF-a mRNA
at2 ‘ 1067
Pl 1 f
1
=
208
Dos
0.4
o
Mo2
o 1k ] ] ‘
WT CT MTX GST GST
100 10 pg/mi
riL-l/TNF-a - + + + +
B
IL-If mRNA
g'2 \
B 1 (X1
-4
Eo0s8 0684
Gos
20 4
° o
Bo 2 S 0117
]
WT CT MTX Q§T 9?};.
rIL-1/TNF-a = + + + -
C.
IL-6 mRNA
v
g 1.2 108
= 1 E 7
£
e 0.8
Q
5°° vurs
o> 0.4
&= 0.2 011§ E ] 3
0 E 3
WT CT MTX GST GST-
100 10 ug/ml
riL-1/TNF-a - + + + +

Fig.2 Effects of GST on the mRNA expression
of proinflammatory cytokines
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The hFLS were stimulated with
hrTNF-a(100 ng/m!) and hrIL-1b(10 U/ml),
and treated with medium (CT),
methotrxate(10 pg/m¢, MTX) or GST(0, or
100 pg/mt) for 6 hr. The WT group was
cultured without cytokine stimulation. The
levels of TNF-a(A), IL-1b(B) and IL-6(C)
mRNA measured by
quantitative real-time RT-PCR.

expression were

3. AFAXEY f-F9 FA #HEP F
AA o) nx= FIF
IL-8& |FAFel ZE3ldq 945 FA2Y F
& %"]'5]-"“:" 7] 2.7}¢l(chemokine) &S24 FHu}
HEo g9 34 & FEE A6
D%, ICAM-1& TNF-a%ol ¢35l do] 37t
= oj=3]d A (adhesion molecules)ZA] #A
z2ozo dFHx] 2&7 &S FETTHL
Bag u} 9ich. IL-87 ICAM-1¢] mRNA 23
of og GSTe &dE Fig.30] A&
TNF-a%} IL-1bZ 8Asta A Xore FGAE
o] H)3le IL-87 ICAM-19] 23o| #A3] F7}
RS gttt GST00ug/me)E el gk Al
FoAE IL-82] mRNA o] tjz=to) H]slo
0.8142 elsiti, ICAM-1 ¢ mRNA 23
0.7892 Yeldtth 10pg/me] Sl IL-83%
ICAM-19] 3dlo] ZH4she AL A & 4 ¢l
och. olgl & A= GST(100ug/me)7t &8t =3
o8 AFAX fdEn Faete AS A @
T Atk A& ovlEich

A
IL-8 mRNA
§ 1.2 1 ass
2% 1
F-3
208
G o
'3 4
o 0.
0.2 3 ; | ] ; ; 4
0 . k 3 A L E
WT CT MTX GST GST
100 10 pg/ml
tIL-1/TNF-a -~ + + + +

B 4
ICAM-1 mRNA
2 1.2 4 1067
] 1 - . 1 ]
=
o=
i 0.8 +
5 0.6 -
S 0.4
o p
& 0.2 -
0 . 3 i 3 1 4 3
WT CT MTX GST GST
100 10 pg/ml
rIL-1/TNF-a = + + + +
Fig.3 Effects of GST on the mRNA

expression of IL-8 and ICAM-1
The hFLS were stimulated with
TNF-a(100ng/ml} and IL-1b(10U/ml), and
treated with medium(CT), methotrxate(10ug/
m¢, MTX) or GST(10, or 100ug/mt) for 6 hr.
The WT group was cultured without
cytokine stimulation. The levels of IL-8(A)
and ICAM-1(B) mRNA

measured by quantitative real-time PCR,

expression were

4, iINOS$}F NO AAdl vlx|&= 3

NOE #3 Z=AoA duo 37 455 o
Aste EA2A MMPs9 2d S8 fx=8H9
#d z3 9] syjo] sty NO9| WAL ¢
4 Abo)EFRdol 23 NOS-1I19] mRNA ¥
9] Z71Z Q% F4 whgd zltie AL FA B
a8 uh Qo A gEojA] NOS-1I mRNA
o] WS mekatgl ol TNF-agt IL-1b2 A€
g M Eox AA3] F7t s HFig. 4). GSTE
103+ 100ue/me2 A23HHS =, 22 0.695¢9)
0.4542 Yel} & 9EH o2 NOS-II mRNA
o] Md-E AAF: AL ¢ T AAHFig.d A
o]gigt ZAE MTXel 9% NOS-1II mRNA #
Arot visstgdnh GST7F NO Ao oo
_§-_31]..§. 7}1]_1_ o] .L_'.x]}_-_ ﬂﬂoc};o'll = &
NO9 %% Griess A|2fe] 2§k ut-3-&
o] &5t} st 540nmoAN FHEE 53

fr e b

_50_
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¢ A3 TNF-a9} IL-1b2 #4istd &9 Ax
g Fo FFE go] 6-7¥ AE F7HEHA
t}. GSTE 100 pe/mE XE)g ALY AUz
TOo2 MTXE AHe & AX wjgaZFo] Ay
e 50% ol #feHes AT AE eUs)
S tHFig. 4 B). ojglgt Az} GST7} NOS-II
o) WES JAFLEA NO A4S TA2AD F
A= A& 9v]sk.

A

NOS-1II mRNA
1.2 1

0.8 1
0.6 A
0422 0454
0.4 1
0228
0 - N k. 2N 1.
WT CT MTX GST GST

100 10 pg/mi
rIL-1/TNF-¢¢ = + + + +

0695

RQ of CT in hFLSs

B

o © O

g N @

1 H ]
-

0.5 1
0.4 4

b IS

Nitrix oxide (OD at 540nm)

o O O
- NN w
1
L

rr——
Boccndaiisniiiiiaiiok

I
0
WT CT MTX GSTGST GST

100 10 1 py/ml
rIL-1/TNF-a - + + + + +

Fig4 Effects of GST on the mRNA
expression of NOSII and NO production

The hFLS were stimulated with or
hrTNF~-a(100ng/ml) and IL-1b(10U/ml), and
treated with medium(CT), methotrxate(10ug/
¢, MTX) or GST(10, or 100ug/m¢) for 6hr.

The WT group were cultured without
cytokine stimulation. The levels of NOS-II(A)
mRNA
quantitative real-time PCR. The production
of NO in the supernatant were determined
by measuring OD at 540 nm(B). The
statistically significant value was compared
with the control group by t-test.(*p<0.05,

*xp<0.01, **xp<0.001)

expressions were measured by

R

5. MMP-3% TIMP-1 ¢ &d
5&

o
o .2
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ol = MMPsE TIMPs9} 1:12 2%
F 239 FAAE A% Jev #
}_;i'oﬂ}\-].‘:. odz/\i A}o]gg].o] NO,E-r].
Foll 9)3te] MMPsY] H3o] Frgrh=
P Baso] ot feshA gdE MMPs
o] TIMPs$tel #HAe] Ao ozr o
TA%tn e FEH, TR Feo)
Zto]l Aol SdEm AF =9 Ert Aol
vtz ad2Ad QQoh'? GST7F 92 zA 9] niy
of #dY FAel Wl ou JgL el
2 golnz) 98t MMP-39 TIMP-19]
A7 RS real-time PCRYLE XA}z';}gich
Fig5. Adl EA|E ule} o] MMP-39 -F-A=x}
AL 100ug/mee] GSTE A8 & A R+
of Hgte] 0,719 BHAA=E JYERAAT. uhd
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mE HesdE o gzl v o 2v) A
= F7hste Ae &€ & AUHFig5 B). ol
H)&] MTX: TIMP-19] 28 S 848 & + ¢
Atk ol A} GST7H MMP-39 #ae
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A
MMP-3 mRNA
@127 1072
- 1 .
=11
-]
£0.8 -
£ 0.6 1
"5 0.4 4 0349
S0
R 0.2
0 4 ; ] 1 ] { N
WT CT MTX GST GST
100 10 pg/ml
fIL-1/TNF-0. - + + + +
B
TIMP-1 mRNA
3 -
(2]
%251 2477
2 D 4 1905
E
1.5 1
O 1
Cpusy 1 -
e f 0548
2054 o254 l 1 E 1
SIENERES
WT CT MTX GST GST
100 10 pg/ml
rIL-1/TNF-«¢ - + + + +

Fig. 5. Effects of GST on the mRNA

expression of MMP-3 and TIMP-1
The hFLS were stimulated with or
hrTNF-a(100ng/mil) and  hrIL-1b(10U/mb),
and treated with medium(CT),
methotrxate(10xg/m¢, MT) or GST(10, or 100
pe/mt) for 6hr. The WT group was cultured
without cytokine stimulation. The levels of
MMP-3(A) and TIMP-1(B) mRNA
expressions were measured by quantitative

real-time PCR.

V. 2& % A&

FriEol= #AR #xle] #H 2O ZHFH
Aotz vt Axg FeEstn wgsiy 7t
U] AF2EHGST)7F TNF-a9t IL-1be] & d+
obM Y et Ao BASIE dAsteAE A
HE A3 100ug/me) AN EFA Aol ES}F
QI(TNF-a, IL-1b, IL-6), 7IE7}QUIL-8) R
ICAM-19] mRNA #3& A st 7poALE
B(GST)& NOS 119] mRNA 237 NO A&
= &z Faxzpen, MMP-39 U@
& YJAlsle yvhd TIMP-1 mRNAS] 23S F7t
XAk AAEQ AF 22& B 1T A, T
2 2 Zetolzt, zelx B 29 (fibronectin)@}
e BAd Gl ExlEo] AT N FEAA FA
o o]FoX=d, 4F A9 BRELZ EHY 1
Z2}4l9] helical domaing &835= MMP-1, €
9] 1X9} type XI collagend ¥3l5h= MMP-3 &
3 o] &Ae AHANZ MMPY & A=
Azl TIMPs Alole] #ao] st FAArt
Z, MMPs$} TIMPs(tissue inhibitors of matrix
metalloproteinase)7} 1:12 ZAgtsle] #H =%
o] AL FAs=d, FEE A A
¥ TIMPsol i@ MMPs9] Hl-&o] F7t= 3 4]
g 3% TIMPs®] AXol #FAHAY ZAFHH]
obgtslo] §A9 A7t &2 FrhsA #
t} fFriEolEs @AY Ao #AE QM F
7tslo} ¢l¥ TNF-a, IL-1b, IL-69%} 22 4|%
A Aol E7IQ1E0] BAHEQA Ao FAHH &
3= AL & g ok £ NO9 22 9454
o7} A9 ¥ujo} FAstd @ M TolA] IL-8
3 2e 712 GFAEY R goshe
ICAM-1(intracellular adhesion molecules-1)¢} %
d F7t= T, B AE®g olle} ulyxet #
e 945 Ax9 g9 Y29 o]FL F7t AUt
0|5 EE extracellular matrixE EH3=
W F49 MMPs9] 2@S frdtn g4E §32
g, B dFdie @ gddA g2 AE
£ 9sld ohdzt ARSE ZHAERGST)O
TNF-a%} IL-1bol 9jste} &Adstd Uzt &9 A



JHOIALSEH(GST)Y AIOIESIRISZ RTE Q12 SROMMZES 29 I 243 Kol 28 9

FoA HFA AolEQA fHAAL, MEY {F

F&o] #Fost= IL-87 ICAM-1, NOS-119
Mz AEE 9A g TIMP-19) J7ts
MMP-3¢] 49} t]jEo] GST7} A #HE9

93 West AT AAE A & AL A5AL

E AS71eg kel A date A9Y
AAdTAYH FAA oddGa FNAEGAG
A48  (TBRC, RRC04700,
2005)9] A el o) FYIHARSS W3l o]
AR,
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