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Inhibitory Effects of GC, an Extract from Herbs, on TNF-a/IL-1(3
-induced Activation of Human Fibroblast-like Sinoviocytes

Kwang Ho Jang, Mirim Jin, Hee Ok Park', Dong Hee Kim*

Department of Pathology, Collage of Oriental Medicine, Daejeon University, 1. Department of Food and Drug, Chesun University

Based on traditional medicine theories, GC, an extract from 5 herbs, has been formulated and prescribed for the
treatment of human rheumatoid arthritis(hRA) for many years. The present studies was done to investigate whether GC
has inhibitory effects on activation of fibroblast-like sinoviocytes isolated from a RA patient. In tumor necrosis
factor-a (TNF-a)/ interleukin-13(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 GC(10
refml) significantly suppressed the expression of proinflammatory cytokines and chemokines such as TNF-a, IL-6 and
IL-8 compared with the control, but not IL-1p. 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 GC. The expression of
NOS-Il was considerably reduced, which was accompanied by a decrease in the production of nitric oxide(NO).
Furthermore, GC dramatically raised the mRNA levels of tissue inhibitors of matrix metalloproteinase-1(TIMP-1), while
those of matrix metalloproteinase-3 were significantly lowered. Taken together, these data suggested that GC might

suppress the activation of sinoviocytes in hRA.

Key words : GC, hRA, human fibroblast-like sinoviocytes, proinflammatory cytokines, IL-8, ICAM-1, NOS-ll, MMP-3,
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Z glofA E71Ele] Qe TNF-q, IL-1B3, IL-62F &
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=T, B A|Z 27} oplg} tiAIAES B2 EF Az gut
29| 0]ES &7} AP, 0)ES BT extracellular matrixE
2Elgle ol 401 HEWA HEREZZH olU0] A (matrix
metalloproteinase, MMP)] 2}l € JL3l #de & ax8.

HAE0l AF £A o4l MMPs@} TIMPs(tissue inhibitors of
matrix metalloproteinase)7} 112 ZAglsle] & A9 g8
g exlglen, BEY SX1 &Sl TIMPso thoh MMPs9]
B 80| £715 1 A AL TIMPsS] 4io] ZAaFAt 28
o] ekalglo} BEY Ttz NEHOE Sk Brh.

A= EU}EOIC BEY K} Gt A Foll ik A ES

g sloll EHol A8 & ;“?J(GC)Q] k=
ok AdEEEHGOY &
oA &AL £18le] TNF-a9} IL- eou Joﬂ/\“ A
017} A QoMM EY &8t M Z(human fibroblast like
synoviocyte, hFLS)9] HZEA A|EFIRI, FIETRI, ICAM-1,
NOS-II, MMP-3, & TIMP-1E9] W&l ¥igl A58 46 Hl, =
X0l AWE U710l ol BTt
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Table 1. Herb composition of GC

By Moty @

il Spatholobi Caulis 8

FREEE Paeonia Radix Rubra 6

Pk Corydalidis Tuber 6

WWER Crataggii Fructus 8

WO Siegesbeckiae Herba 8

Total amount 34

2) Ao

Diethyl pyrocarbonate(DEPC), methotrexate(MTX),
trypsin-0.2% EDTA, 3-4,5-dimethylthiazol-2,5-

carboxymethoxyphenyl-2,4-sulfophenyl- 2H-tetrazolim(MTS),
2,7 ~dichloro-dihydrofluorescindiacettate(DCFH-DA),
RPMI-1640 1l eFeH,
bromide(EtBr), Dulbecco’s phosphate buffered saline(D-PBS),
formaldehyde, polyacrylamide, magnesium chloride(MgCl,) S

chloroform,

trichloroacetic acid, isopropanol, ethidium

2 Sigma AHUSA) &S, Taq polymerase?} Deoxynucleotide

o
10
oy
ojn
o

triphosphate(dNTP)= TaKaRa AlJapan) MEE, JTAIG4
(Moloey Murine Leukemia Virus Reverse Transcriptase ;
M-MLV RT)&} RNase inhibitori= Promega AH{Madison, USA)
AZS, RNAzol®s Tel-Test AHUSA) HEE, LEJolaH (fetal
bovine serum, FBS)2 Hyclone AHLogan, USA) A &&, DMED
2 Gibco AHGaithersburg, MD, USA) A &S, RNases
Pharmingen AKTorreyana, USA) A &&, Q17+ A&7 TNF-aot
IL-1B%= R&D system A}(Minneapolis, USA) &< 716} A}

ga1510m, 71Er grt A0k B A1%kE ARSI

2. 4y
1) AGSEEGCCO) F&

AGEEFHHGO)Y 28 Bl 27 574 2,000 e 7t
Bl 98 ZE7)0lA] 347 2E5l P2 dg FY oFsi
0|2 ¢} ZZZX|(Rotary evaporator, BuCHI  B-480,

Switzerland)2 5&3l0l, 82 A7 (Freeze dryer, EYELA
FDu-540, Japan)E 0|83kl & 11ESH 3, WE(84T) LH5h
WA MYt 52 3l4sle] 2185

2) @17 A7ol MlZE Human fibroblast cells(hFCs) HH Q¥

24 S & Jolf 182 EA(foreskingE &2 ZZOE
HoISt TS cornical tubeol] o AUIE D-PBSE 33(1,400
rpmoil 4] 5B A4EE]) MAGIATE MASH 22l DMEM
{collagenase A(5 mg/m¢, BM, Indianapoilis, IN, USA)®} DNase
type 1(015 mg/ml, Sigma), EYA (penicillinm 10° u/mt,

streptomycin 10 mg/m¢, amphotericin B 25 ug/ml) g 81
37°C COp WiYZI0IA 2 A2 EOF wiBiRict. oi7lol 05 %
trypsin-0.2 % EDTAE M5k 30 27 slefahil, QitetEd
2)A14=(PBS)E 7g}od oF 23] 1,500 rpmoil4] 25K A
T2 A9rt 10 % FBSE &r38t DMEM WA E AMEsl] 157Y
OF BIOFSE &, THA] 05 % trypsin-0.2 % EDTAE 715k AHiE
Art olist S F40E 38 vhaslel ASHOE M
KRIE BAMEZE Qo] DMEM-5 % FBS uiAlolAf wHksIRA
) Q2 RO TY Bt ME YA} uﬁot
£&E HEH 65M9 oY s
AR Z X_}7}—‘L— @4_}%—’5—/\ ¢ 4>(PBS:phosphate
bufferedsaline)ol] A&T &, 71912 ZA|
gao] ZEE R QL A1 DMEM six| 7} &1 50
PPCE &4 A ANE = ASED wigdS
10 mge] B gt £AH 1~1.5 mg/mlo] Tl 2 o] | (dispase
1I, grade 11, Boehringer Mannheim, indianapolis, IN, USA)E
ZEEH= jolik's MEME 7ol 37 Toll 3087 Edlo] YAl
T RGNS oot 4&uUg tiE dEelgd &711 ol¢t
=20l 5% 2ujol ¥€3E Zesh= DMED HHX](Glbco BRL
Galthersburg, MD, USAE Tidh &l 3’;6““‘4 [=Eatvl[e}
= NE| 2 3~43) gHESIHA L WHOR 43U Atk &
Z9 PEE Fo} 1,200 rpmoflA] 10823 %Q:‘T“:F/la 10% <-EH
} @3o) Zghg DMEM miA| 2 5 ¥ Aofgict A2
)AL Tl M Z0} hapaque 1077(Sigma A} £ SlollA]
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ABEBTIHGCO)Y TNF-as} [L-182 FTE Q7F 2 Mz Y3 JA 218

)
o
o
(s
)
ol
©
)
Hel

4 o

=

e

%
DMEM #iAlo)) 153U 53] ATiaiHA Holle
B BIAT,.

o 0 e o

o O
o
=

o

e

)

Hnld BEE YoM 219 FEE THA e
LAB-Tek ZZ&] miek £2£10] = (Nunc Inc., Na-perbille, IL, USA)
of MEZZE 48417} vGHLL, LB N (25 % glutaraldehyde, 0.12M
sodium cacodylate buffer, pH 7.3)0.2 HA} R &P 4 CollA
302 S0t ™SI 1HE MEE Zekn|E(Nikon, Japan)
1000u ol A EHEFSIC)

5 Az =8 58

MEEH 252 SRB assay g A7 HEslol A3
cl hFCs MZE 37 C, 5 % COp wiglolAl X A&
trysin-EDTA €802 Tl MTE0| HEE wohd #, 20 x
1070 MEZ 96 well plateo] 253+ 5 Wi7) (37T, 5 % COy)
ollA} 2417} WiSEIAC) BiY & GC(AEE =T 400, 200, 100, 50,
10, 5, 1, 0.1 pg/mlE 48417} E¢ Helsigict. ey S5 Fof
B S W2l T QRIS EH(PBS)Q R 23] AIHSHL 2t well
o) 50% TCA(trichloroacetic acid)& 50 pE 715t 1 A|ZF SO
4 Coll YRIBIPCE o] B EF,E 53] MES thE well plate
£ Z71Z2o0A AZBIITE o710l SRB S(1% acetic acidSH
9) 0.4% SH) 100 L E 7151, 4204 3087 Gasisct 1
23 0.1% acetic acid 8H O F ¢F 4~53] AHs Cls &7 &
oAl AESHT 10 mM Tris Base(100 xf)E S8IA1ZICE 0] plate
£ plate shaker(Lab-Line, USA)0llA] 3.5 speed2 5 21t 25
=31 ELISA reader(molecular devices, USA)Z 540 nmolA] X
TE EF3Ich

6) Quantitative real time RT-PCR
(1) RNA £&

I MIEE 24 well plated] 10% FBSE Eol&
DMEM wiAZ ARSI 2 x10°-5 x 10° 2 7t wello] EFG}IL
37 C, 5 % CO; BAQEZ|olA] 24 A17F =0 viYBIRC). FBSE &F
BBHA S iAo 12 A17F vRGFSE &, ZF welloll GC(100, 10
pg/mQ} QFAIEFZOF MTX(10 ug/mh)E RBIBHL 1At &
hriL-18(10 U/m¢)S+ hrTNF-a(10 ng/mt)E 2239} wellol] 715}
o 6 AI7F WSt & MEES FEBICt 2,000 rpmoliA] 527F
AMRE] BT 45U S AASHL of7]ol RNAzolB 500 w2
21 S31E w7k EEsKEct. o] £ RRdd SEEXLE
(CHCL) 50 & EH715H = 1547k thi] 8819t olg 4
ol 15 E7} gkx|8h & 13,000 rpmojlA] 94
9 AERS 345k 2-Z 285 (2-propanol) 200 pet BT &
B & ARG BEET ol 15 B HAGKITE 018 DA
13,000 rpmoflA] Q41 223t £ 80 % JEIESE St 38
R Bio)A] xSl RNAZ £E51990)E £E¢ RNAE
oelao] 27 o] E(DEPO)E A2l 20 p9] SFFol] =50
75 ColAl B8 Al7] & ¢DNA Fhdoll AMESIS

Q) GRALETE A SHE
o7 Alreverse transcription) §HS-& FHIE total RNA 3 pg

L

0

S DNase I(10 U/ )= RBISHL 37 T oA 3087} 2k538t &,
75 CollA 108 S0t widA)7]11, od7lo) 25 uf 10 mM dNTPs
mix, 1 ¢ random sequence hexanucleotides(25 pmole/ 25 ut),
1 u¢ RNase inhibitor(20 U/ uf), 1 1 100 mM DTT, 4.5 & 5xRT
buffer(250 mM Tris-HCl, pH 8.3, 375 mM KCl, 15 mM MgCly)
= 718t 5, 1 49 M-MLV RT(200 U/ u0)S TIA] 7}54i DEPC
AP SFSEA AE Bulr 20 p7 HEE SKICE B &
MG 2 A2 5 2,000 rppmolA] 57 YUEEISI] 37 Toll
A 608 ZOt HIZA|A first-strand (DNAE HBIAUCE Ol E
CIA] 95 CollA] 58 H0t uiersiol M-MLV RTE E24 31417
] 2485 cDNAZ polymerase chain reaction(PCR)ol
AFEEIA
(3) Quantitative real-time RT-PCR
Semi quantitative real time PCRZ 7500 Fast Real-Time
PCR system (Applied Biosystems, USA)E 0] 835}o] +#3IN2
o, AF2H primer= Table llo] HA|GIHCE PEE Alo]EFIR
9 SAX} WH 2 SYBR Green PCR Master mix(AB)E A3}
931, internal standardZ= G3PDHE AIE313 O, primerd]
FE =TE 200 nMo] HA 2FSAIFATE quantitative real- time
PCRY] 2712 pre-denaturation2 50 CoilA] 2 min, 94 Coll4] 10
2, 211 40 cycles2 95 CofA] 0.15 min, 60 CoflA] 1 min 2=
sldA]  SEsiginh A8 AT internal  standard 2
G3PDHE AlE3101, 48T RQ(relative quantitative)=
Quantitative PCRE AMZ310 o)<l Zo] AISINATE

Table 2. vPrimer sequences for real-time RT-PCR.
F: 5 gggggaggatggatgdagotga 3
5" geggottgeagaagatgatecty 3

human TNF-alpha

5 iccagggacaggatatggag 3

human interleukin-18 . .
5" iclitcaacagecaggacag 3

5 geccccacacagacagecacte 3

human interleukin-g ) )
5 tgectetttgetgetitcacaca 3

5 gotggegctggetetetig 3
5' tggggtggaaaggttiggagiat 3
5" tggggtggaaaggtiggagtat 3

human intereukin 8

human ICAM-1
5 acaagcctaccectccagat 3
fuman NOS-t , o ¢ .
5" ctecttigttacgecticea 3
5' cgeagaaatgeagaagtice 3
human MMP-3 . dragaaaigeagsay 3,
5 gatgecaggaaagotictga 3
5' agtggcactcattgetigly 3
human TIVMP-1 glogoacicatigetily 3

5' geaggaticaggetatctgg 8

5 tgegeictagaaaaaccigecaa 3
5 geeccaggetcaaaggty 3

human glyceraldehyde-3-phosphate

R
F
R
F
R
F
R
F
R: 5 giotetectogeicigatic 3
=
R
F
R
F
R
F
dehydrogenase(G3PDH) R

y = x{1+ein, x = starting quantity. y =
Arst0] RQUielative quaniitative)S EETY

-

ie\d}, n = number of cycles. e = efficiency2 Al
ALt

gO

(4) Nitric oxide(NO) 4dzF &5
NO WHEkg £X5L7) $16k] Griess 8NS HRSIHCE
S A(0.2 % Naphthylethylene diamine dihydrochloride =&
al)ol g B(5 % HPOy 8HO 2 % Sulfonylamide)E A8}
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% 898 11E EFI A}
Hal71 451 24 well plate®]
B30 37(: COs Hl k7|0l A] 241 7F ui
BI3Ct, GC(100, 10 1 pg/ml)St hrTNF-09} hill-1BE S5 E
Mgt &, ThA] 37°CollA] 48A17F HRQFEIGITE WHQE AF&eH 100
UE 96well plateo] BFELIL EFEN 1004Z 7181e] ELISA
readerZ AFEEl 540mmol) 4] =

'L—T
E45E 54

9 GCOl HE Bk

Ea|gh M= —2— dolgez
ZAE Fig. 1. Aol \/]-E}LHO“D]- HFOM G st AT FHO|
WA SXe] ARk, Aok Eol vlskd 8153 RERV} 1 &
weno] Ee ¢ 4 ATt olEst Ak on] B ul ¢

URBIY 2 Aslola] AKESH ME7} QI7h gt M ES Bk
3 4 QL) Q17 Aol thisla] GCrt E42 VERIEA] RAIBH

do

$151] SRB B E oj83sld A2 YEES FHBINCE GCo
20 S E 01838k Xelghal 4817 Foll ARl A
HiARE MElgh It HRotiEe] YESES 1008 5l
LIERY Z3H= Fig. 1. Boll VIERAACE 250 pg/meQ) ==& AE) 5}

NE U MZO| WEEO| 77%E 7 HRUIL 125 pg/mioISHE

B
ﬂnlt%O i

Ael sile wolls M2 YEESS B%oIYE VIERNRICE 112
B2 Asloii] AFESH GC 100 £ 10 pg/mlS) ETE= AE Y

£ol olmst THE VERIA Q= Che 218 & 4 Uk
A
B Human fibrpblastcells I~Iﬁr;;;ﬁ‘ﬁbrol)1}ést-likc synovigcytcs
- -
“ - / ‘ /
” | Dy
a o
: - ”
- jt:’ T N ) -
B.
Dose % of Contro! Data
Drug (uat/ ) hFCs
Control 0 100 + 268
1000 877 + 548 *
500 785+ 111
250 770 £ 871 "
125 970 £ 173
GG 625 1006 + 187
KY4 982 + 058
16 987 %130
16 981 + 069
Fig. 1. Morphological comparison between human fibroblast and

fibroblast-like sinoviocytes. Human fibroblast celisthFCs) and  human
fibroblast- like sinoviocytes(hFLS) were cultured, and observed by  bright
microscopy(X1000). Human FLS showed the greater surfacelred arrow),
well-developed RER(white arrow) and increased number of polysome(blue arrow)
than those shown in hFCs(A). Human FCs were cultured with various
concentration of GC for 48 hr and the cell viability was measured by SRB method.
The results were presented by mean + SE. The statistically significant value was
compared with the control group by t-test. (*p¢0.05)

2. G54 Ao]EFIIY) Wl v)X]= HEt

GCrt g&4 AlolE71019 dislo) tiskd oA S8 1)
EfUl=A] ZALEE7] Y15k TNF-a9} IL-1B2 &9t A ZE A}=535)
KT HETFole wATRE AMEl 8121, GC= 10 pg/nt B
100 pg/mlE MZISHKATE & tIEFLEE MTX(10 pg/m)E
ANEBIRTE TNF-a8) IL-1BE AF=31A] @22 M ZE AR (WT)
O KLk 6 A7 & TNF-q, IL-18, IL-69] mRNA s A
£ real-time PCR giof 9l5ld E&3I30) TNF-02} IL-189HS
M)t Al ZollA] ZARSH ZE Ao E71019] whado] Ailol Hi
5] @A E7K61TE GCE 100 pg/meQ) SEolA TNF-u
S} IL-69] W& 2 7}7} 0,391, 01298 SAE) 2454l MTXo)
a8t Ax BES v)ssbAL SEBI9ICHFig. 2. A, B). IL-1p9)
7 BEE 065801 QCHFig. 2. C). GC 10 wg/mE RE) 319 S
W, TNF-0 9} IL-62] mRNA 882 5] QAR O IL-1p
O] mRNAY] Ui 2 ZAEA] Ut olgist dakes GOt &
HaE 2u A ZolA BE gEY A|ETRIS weg aitE

CF A & 4 Avke Ag Ynisidct

A.
TNF-oa mRNA
1.2 -
1 .
0.8 :
I :
5o0.6
Bo0.4 ; .
Qo i !
®o.2 . .
wWT CT MTX GC GC
100 10 pg/ml
FIL-1/TNF-a = + + + +
1.2 7 IL-1p m RN A 1112
1 4 !
0.8 4 0658
50.6 ]
0.4 A
=1
Ko.2 A L
o 1k ' B ;
W T CcT MTX G C
100 10 ug/ml
C.rlL-1/TNF-a - + + + +
1.9 = IL-6 mRNA
1
4 -
0.8 A
o 0599
0 0.6 ]
550 4 _{ 0415
o !
MO,Z 4 : | 0.129
o AE 18 1 F 1
wWT CT MTX GC
100 10 pg/ml
rIL-1/TNF-q = + + + +
Fig. 2. Inhibitory effects of GC on the mRNA expression of

proinflammatory cytokines. The hFLS were stimulated with hrTNF-a(100
ng/mi) and hriL-1B(10 U/ml), and treated with medium(CT), methotrxate(10 ugfmé,
MT) or GC(10, or 100 wg/mfl) for 6 hr. The WT group was culiured without
cytokine stimulation. The levels of TNF-a(A), IL-1B(B) and iL.-6(C) mRNA expression
were measured by quantitative real-time RT-PCR.
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AEEEHKGCO)Y TNF-08 IL-1BE &

3. AEM RO RS Ba) BEY [FUA G DRE SF
IL-82 ASAMZo| A5l ¥E BAZY F&g Foldt

= 7]271¢)(chemokine) 24 SuIEO|E HAES] gut 17
o 2 L& Exl5iH, ICAM-1& TNF-a50l| 9fsto a0l
Z7)El= FHA 2XHadhesion molecules)EA] BERZE] O T
WSz RA RS FEICIL B B Yet. L83k

ICAM-19] mRNA w§loll tish GCY STk Fig. 3ol FAIGI
th TNF-a$} IL-1pE 4308 MENAE B2 Eo] vl
IL-83} 1CAM-19] &+10] FAE] Erict Ag BRISILt GCE
R8st A ZojAlE thE ol BI5l IL-89] mRNA grsdo] 3A

5] A5k 0.278(10 pg/me), 0.185(100 pg/ml)E BRIER M,
=T 9ER T 24T olBiet dX AEE MIXEUE £
BIACE 10 pg/m] BEONA GCE ICAM-19] WS 71404
F1A B89 0Lt 100 pg/ e SEolA MIXS e §EE
Axsle ASE VERITE OIS @it GO g2 2AC 8
AEAEI FUHL Bisle AS dA & & Arks Re A

n)3isict
A.
1.2 1 IL-§ mRNA
,
0.8
(=
&) 0.6
B 0.4
S0
®oo.2
0 L 3 L 3 . 4
wT CcT MTX GC
100 10 pg/ml
fIL-1/TNF-a - + + + +
B.
1.2 T ICAM-1 mRNA 1133
1 -
0.8
= 0.6
3]
0.4
o
&o.2
0 - ; . 4. F 4. £ 1.k 1.
W T CT MTX GC GC
100 10 pg/ml
rlL-1/TNF-a - 4+ + 4 +

Fig. 3. Inhibitory effects of GC on the mRNA expression of IL-8 and
ICAM-1. The hFLS were stimulated with TNF-a(100 ng/mi) and IL-1B(10 U/ml),
and treated with medium(CT), methotrxate(10 xg/mé, MT) or GC(10, or 100 ug/mé
y for 6 hr. The WT group was cuitured without cytokine stimulation. The levels
of IL-8(A) and ICAM-1(B} mRBNA expression were measured by quantitative
real-ime PCR.

NO= Z& xmow gﬂ_@ BT @5 niske 22
241 MMPsQ] Bt £718 GRshe] 38 2A9) shajof 7joeh
T NOQl w2 @EE AllEFRI0l 9§ NOSIIY

mRNA w59 £712 Q1 g4 vhgo] Q8irts A= & 21
2 B} Qc} A4 Al Zoll A NOS-II mRNAS) wH3l & n] okl o
L} TNF-a9} IL-1BE At A ZolA] SA35] &7} SIATHFig.
4). GCZ 103} 100 pg/mE NEISIHRS wl, 242} 0.5849F 0237F

LER} 55 9J&8 ©Z NOS-II mRNAS wEle dAsh= RS
o+ 4= QUQUCKFig. 4. A). 0]HB ZaE MTXA g NOS-I
mRNA 7+ F5E9 HS3IRch GC7t NO Aol ojidet &
WS 7IAT YRS uikl Zof] EAS5HS NOY &S Griess
Aleko] 95 HHERIR S 0] 851 SRIBIITE. 540 nmol At S&
T Z5) A3 TNF-a8} IL-1BE 43519 29 AZ sk
z0] 2L go) 60 Fx SUIBIACE GCE 100 pg/mlE A2
B M EQ GHNEZOE MIXE Al ¢ AlE s 59 gt
24
B)
el

QF
=2
=

L
11101' Jl)l'

BT 50% o4 RAHOR 248 R HRIGKICHFg 4.
. o]818 A= GC7t NOSII Wi g AAgto R

ZA] NO 4.
g A S Ante AS Yuisirt
A.
1.2 7 NOS-II mRNA
"]
0.8 4
0584
S 0.6 4 .
'go 4
0.228
&o.2 4 -E 3
o 4k 1
W T GC
100 10 pg/mi
riL-1/TNF-a ~ + +
B.
Dr GC Nitric oxide produgtion
E (ug/ml) (optical density, OD)
Media
control 0 0.102 £ 0019
Control 0676 + 0060
hriL-18 MTX 0249 + 0047 ™
& 100 0351 + 0.038 *=
hrINF-a 10 0605 + 0074
1 0.760 = 0.042

Fig. 4. Inhibitory effects of GC on the mRNA expression of NOSII
and NO production. The hFLS were stimulated with or hrTNF-a(100 ng/ml)
and IL-1B(10 U/mh, and treated with medium(CT), methotrxate(10 xg/mé, MT) or
GCU0, or 100 wefmfl) for 6 hr. WT group was cultured without cytoking
stimulation. The levels of NOS-II(A} mRNA expressions were measured by
quantitative real-time PCR. The production of NO in the supernatant were
determined by measuring O.D at 540 nm(B). (**p<0.001)

5. MMP-3%} TIMP-1 2ol U|X)= g8k
A A AHRlolA = MMPs= TIMPsS)H 1:18 ZgHslo] ¢
9] HIH g FAIGIL AL BEEY ZAAE EE
E7I0), NOBW 22 Al=¢) 2sie] MMPsg] ehdio] S71-
= AL & 5ugo] 9ok HESA UEE MMPs= 0_6}01
TIMPs9H] TE o] MR O ZA HE-RAE FHot UE
Zo, =2HZT0171Y) Aol SBiEl I A& X419 26
7} QolUTh @A 9rl®. GOt | A9 Ihyjo] BEw
49 wglo] old HES UENIEA gotEr] fIskd
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Fig. 5. Effects of GC on the mRNA expression of MMP-3 and
TIMP-1. The hFLS were stimulated with or hrTNF-a(100 ng/mi) and hriL-18(10
U/mi), and treated with medium(CT), methotrxate(10xg/mé, MT) or GC(I0, or 100
ug/me) for 6 hr. The WT group was cultured without cytokine stimulation. The
levels of of MMP-3(A) and TIMP-1(B) mRNA expressions were measured by
quantitative real-iime PCR. '
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