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Immunity Responses of the Spatholubus Suberectus Dunn to the
Synovial Cells Isolated from Patients with Rheumatoid Arthritis

Hae Gyoung Seo, Min Suck Oh, Dong Hee Kim™

Department of Rehabilitation, Collage of Oriental Medicine, 1. Department of Pathology, Collage of Oriental Medicine, Daejeon University

This study was carried out to know the immunity responses of the Spatholubus suberectus Dunn(hereinafter
referred to STSD) to the synovial cells isolated from patients with rheumatoid arthritis. Various experiments were
performed in vitro to analyse the immunity effects of STSD. Gene expression and production of pro-inflammatory
cytokines such as IL-18, IL-6, TNF-a, iNOS and COX-2 were determined by RT-PCR and ELISA kit. And also the
binding activity of NF- « B and AP-1 were measured by Electromobiiity shift assay (EMSA) and the production of ROS
was measured by flow cytometry. The resuits were obtained as follows 1. The gene expression and production of
pro-inflammatory cytokines IL-1 3, IL-6, TNF- a were reduced significantly. 2. The gene expression of INOS and COX-2
were reduced. 3. The binding activity of NF- x B and AP-1 were inhibited. 4. The production of ROS in human synovial
cells was reduced significantly. Comparison of the results for this study showed that STSD had immunomodulatory
effects of suppressing or enhancing. So we expect that STSD should be used as a effective drugs for not only
rheumatoid arthritis but also another auto-immune disease. Therefore we have to survey continuously in looking for the

effective substance and mechanism in the future.
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F9lon, Thlol &5k ETEE (Spatholubus suberectus Dunn)
S} EBHIAM#(Mreticulata Benth) £, 1 BES 7AX8H AHolth
HhRE | F, el ZEkol BRISiHE, B - BRRCE S0V}
TINEEN, FEISEOI RERE RIRES FTRmA ARRH
MEAGE, B Sol ARRETY. BmiE tid 48 Bug o]
= = FIP) UoHT IR, Su'¥= ok vIgol SF35It
I 3191, Wang™e HDLE &0 XZHAE ZEITHL 619
on, P& R84 cytokine2 A5l X8I WY FAXES
BICHT B3I on, Lam™2 HIV-1 o) 23] 548 odxlsle ©
og ZZAIITIT siIou, FrliEol: BEYH gt dTE
ora] Al 23Tt olo) AR Mo RIgEmol ALES
I, gEs L HE 57 Zgol ke ol E5ld, FulEol=
BEE BRY synovial MEE AULR IL-18, IL-6, TNF-¢,
iNOS, COX-2 SXA} whalm} IL-18, IL-6, TNF-¢ E8)2S &8
SHI, Al #4 QIXIQl AP-1, NF-«B €48% % ROS E0|E &
€ EF5I¥d vl FOlg AAE A1 Ridk= oot
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FUIEOIE HHEA BRE BEMHA IS BOES DEXE

1. AFE
1) FEH} AR HZE

8 [ 7& (Spatholubus suberectus Dunn - 0]3} STSDZ &8
T HEtE RN TS Ae Y8l AKESH
St STSD 100goll £FS 1,300 E 715l Q& ZE7I(US,
DWT-1800T, gh=)ollA] 3AI3F B¢ F&ESlH d2 F&de &
¢ skl ZetEE71(Bichi Co., B-580, Switzerland)E Zbet
=511, O1Z T} BZ HZEJI(EYELA, FDU-540, Japan)Z &
A HEsl] WE(-20T) BESIArt
2) AlQE

Dulbecco’s modified Eagles media(DMEM), RPMI-1640,
fetal bovine serum(FBS), Dulbecco’s phosphate buffered
saline(D-PBS), trypsin-EDTAE Gibco BRL Co.(Gaithersburg, MD,
USA)olAl TGI8 1, diethyl, magnesium chloride(MgCly),
chloroform{(CHCls), pyrocarbonate(DEPC), sulforhodamine-B
(SRB), 27.-dichlorodihydrofluorescin diacettate (DCFH-DA),
3-4,5-dimethylthiazol-2,5-carboxymethoxyphenyl-2,4-sulfophenyl-
2H-tetrazolim(MTS), isopropanol, tris base, polyacylamide,
trichloro-acetic acid(TCA), agarose, DNase type [ & Sigma
Co.(St. Louis, MO, USA)ollA] 7915131 21, taq polymeraseS}
deoxynucleotide triphosphate(dNTP)= TaKaRa Shuzo Co.
(Otsu Shiga, Japan)o|A} @133 1L, Moloey Murine Leukemia
Virus Reverse Transcriptase(M-MLV RT)®} RNase inhibitore
Promega Co.(Madison, WI, USA)oll41 U513 20, RNAzolB
+ Tel-Test Inc.(Butler, PA, USA)oliA] FU3I T, hrll-14,
hrTNF- ¢, IL-18 ELISA kit, IL-6 ELISA kit, TNF- @ ELISA kit
£ R&D Systems Inc.(Minneapolis, MN, USA)ollA] TGRS
0§, DNA 100bp marker2 Intron Co.(A &, Korea)oil4] T-1613
11, collagenase A, penicillin, streptomycin, amphotericin B
BM (Indianapoilis, IN, USA)ollA} T8I0, 71E} Qulb Aot

2 5 AlokE AISsIRIh

2. 3
1) M= BHQF

Human synovial A Z(0]3} HSCe} e Sthidin Az
Wl RaEolA] FulEols BEY K1Y synovial tissueE
A=t

—

3Ho} synovial membrane £A12 X712 D-PBSE 33 AIH
P& A2 ZZOF Fusled 15m FEo ©o 1,400rpmoi| A
271 QX127 Fi9ic) FEol RPMI-16400] collagenase A(Smg/ mé),
DNase type 1(0.15mg/m¢), penicillin(104U/m), streptomycin
(10mg/mé), amphotericin B(25ug/me)E H713F it X & AlE
5l 37T CO, si7IollA] 2417F St s FSIRTE. ol 710l 0.5%
trypsin-0.2% EDTAE Ag|3li o]& D-PBSZ 23] A&SH &
1,500 rpmofiA) Q4 EE] 3 0}, 10% FBSE & 715t RPMI-16
400 157 S¢t iBINHCt 1FY & 05% trypsin-0.2% EDTA
Z human synovial A|¥XE& EEi5lod 5% FBSE H718t RPMI-

o1

164001 10°cells/me ST E R0} 24 well plates] 2F3IHCh
2) Human synovial 4| Zol thdl HY diS
(1) Human synovial M29| QHALSEE A Wik (RT-PCR)

@ RNA &

Human synovial M Z= 24 well plateol] 1x10°702] MEZ
Z} welloll 233111, STSD(1, 10, 100ug/me) .8 AMeldt 1417
% hrlL-1 8 (10U/ me)2} hrTNF- ¢ (100ng/ me) S 2+2+9] wellol] &
7¥slod 6417 BRFGH 2 2,000rpmoil A} 5237 A4 EeEI5lo] 45
HE AT & RNAzolB 500445 ‘@il SlE mi7tx] £85I
o} £¢ 220} chloroform (CHCL) 50 E H748t & 15
Z7t Zghsiict. d=all 1587 g4I £ 13,000rpmoil A {4
EEIg & oF 2009 4EHE 3|6k isopropanol 200494
BHE EF & U6 E51 d=dA 1587 AWGIRct o
Al 13,000rpmollA] A1 EEITH £ 80% EtOHZE Mgt 3874
vaccum pumpollA] AZESI RNAE RE3IXict. Z&ETH RNA
= diethyl pyrocarbonate(DEPC)E AzIg} 209 EF 4ol =
o heating block 75Coll4] B84 3} A]7] & first strand cDNA
ol ARSI

@ AFHALEVEA AU (RT-PCR)

& F AHreverse transcription) §122 ZH]¥ total RNA 3yug
2 75CollA 58 S0 HAHAIFII, &7l 254 10mM dNTPs
mix, 1yf random sequence hexanucleotides(25pmole/25.8), 144
RNase inhibitor(20U/ x¢), 100mM DTT, 4548 5xRT buffer
(250mM Tris-HCl, pH 8.3, 375mM KCl, 15mM MgCL)E 713}
%, 1408 M-MLV RT(200U/ u£)& TIA] 713131 DEPC Mel® &
FeEA AE Rt 20u7t FITE SICt o] 209 818 &
grHg 2 412 F 2,000rpmollA] 557 ARSI 37T &2
Sz A 602 EQF 9HESA|HA first-strand cDNAE #4431 T},
95CollA] 5% & HRISkd M-MLV RTE 2843l AR F,
¥ cDNAE PCRol| AFE3IGECE

® cDNA PCR

PCRE water bath ¥}A19] turbo themalycerTM(Bioneer
Co., Korea)& 0|83l $#olct HIE2 o) ¥ 3u9
DNAE FHOZ AMB3L1L, FHoll tt B -actin, interleukin-1
B (IL-18), IL-6(interleukin -6), tumor necrosis factor- « (TNF-
2), cyclooxygenase-2(COX-2), ZI2]3l inducible nitric oxide
synthases(iNOS)Q] primer:= Table 13} Z20M, SAXE EE3)
7] 915} sense primer(20pmole/ )9} antisense primer
(0pmole/ ut)E E@BI 1uE 718k, TR 3w 25mM
dNTPs, 344 10xPCR buffer(100mM Tris-HCl, pH 8.3, 500mM
KCl, 15mM MgCl), 211 0.184¢ taq polymerase(5U/ ul)& &
718t thg ER/SE Usld 2E Rt 0wt BHA S
pre-denaturation2 95°Col|A] 5&, denaturation2 95CollA 543,
annealing2 55CollA] 18, elongation2 72TollA] 127+& 253
gt &, 72TColA ASHLZE 38 F¢ elongationg HAIGI
PCRE 48519t £EF PCR 4128 20444 1.2% agarose
gel2 AZS 120V £30lA 2087 H71885E B6kd 24
31%4Ch PCR 422 Window 1-D main program (AAB, USA)S

&
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Table 1. Oligonucleotide Primer Sequences User for RT-PCR

Gene Primer Nucleotide Sequences

IL-18 sense 5-CCTCTTCTTGAGCTTGCAAC-3
antisense  5-AGCCCATGAGTTCCATTCAC-3.

sense 5'-ATGAACTCCTTCTCCACAAGCGC-3

IL-6

antisense  5-GAAGAGCCCTCAGGCTGGACTG-3
INF-a sense 5-AGCGGCTGACTGAACTCAGATTGT-3
antisense  5-GTCACAGTTTTCAGCTGTATAGGG-3'
COX-2 sense 5-TTCAAATGAGATTGTGGGAAAAT-3
antisense  5-AGATCATCTCTGCCTGAGTATCTT-3
NOS sense 5'-CGGAGGATTGCTCAACAAC-3
antisense  5-CGGAGGATTGCTCAACAAC-3
8 -actin sense 5-TGGAATCCTGTGGTCCATGAAAC-3

antisense__ 5-TAAAACGCAGCTCAGTAACAGTCCG-3

(2) ELISAol 2%t cytokine F&k

Human synovial A& 4§ 3™l 2A} HRK(1X
10°cells/ me)5HA 12 well platedi] 2x10°70 MES Z} wello] BF
3 &, QEfoFEFZE RPMI-1640 sUH O Z 124174 vQAIZ
T} STSD(100, 10, 1pg/me)E Xel3hL 1417+ 3 hriL-6(100U/ mf)
&} hrTNF- ¢ (100ng/me)E 2+229] welloll A715IATE 6417 &
RPMI-1640 tHUHOE Z} wellg AESE & MEE uidz}
STSDOE HMEIBL 48417 EQF CO, ulY7IolA] sigsidch
B B8 & HA algA g 2,000rpmoflA] 527 A ERIsHA
HENG 3|45lo, ELISA kitZ 412k £F8I9ch
(3) Electromobility shift assay (EMSA)
© ME uigd " oz Ae)

Human synovial 4| Z& 6 well plateo] 1x107) M EE
T3l PENOIEHZE RPMI1640 s IR E 124]7F i F5I%
T} o§7]0f) STSD(100, 10 ug/m)S AeldlL 1417 & hrll-18
(10U/me)} hrTNF- ¢ (100ng/ mé)E 5417 ¢ SA] sHABITE

Q axs

et MEE 4TollAl 1,200rpm 2 F 10274 A Eelsk
YENE AATH & PBSE MABINTE 0] Mol 3 R3] &
Z£8M A(10mM HEPES, 1.5mM MgCl,, 10mM KCl, 0.5mM
DTT, 0.5mM PMSF, pH 7.8)2 ¥l €0l 1087 &xet &
2,000rpm S Z 1087 AMETIE SI¥Lt o] & 45dg AA
BH1L THA] &8N AZ 7F5HIL Nonidet P-400] 0.1% =/ B}
5] homogenizer(OMNI Ins.,, Macro ES, USA)E ol&38l A
E 22519 4TolA 12,000rpmQ E 1027 ARG 4}
o] MEAS HASIPICEL o] MEol 2EFEW C(20mM
HEPES, 25% Glycerol, 0.35mM NaCl, 1.5mM MgCL, 0.2mM
EDTA, 0.5mM DTT, 0.5mM PMSF, pH 7.9) 25n(E &1 4Coj
A} 12,000rpm @ 2 1A|7} O AU ELISH T 4B E AMAHS)
o 18A17F % 508 E2no] 2E89W D@0mM HEPES, 20%
Glycerol, 02mM KCl, 02mM EDTA, 0.5mM DTT, 0.5mM
PMSF, pH 7.9)€ €& % #jutg E{kE] 4TolA 587 dd&
clgl ARES ATk

@ Gel mobility shift assay
NF- ¢ B9l 84T EX & 98} NF-« B consensus binding

=]
o

Ol

obt e

siteE 71X oligonucleotide probe 5-GGCAACTGCTCACTC
TCCCTTT-3'0]0, AP-1i= 5-TGACTCA-3'0|0y 2z} 248 &
g 24g9l poly(dl-dC)7} E0iUe= 10mM Tris-HCl(pH 8.0,
100mM KCl, 5mM MgCl,, 01lmM EDTA, 2mM DITE &7,
250ug/nt BSA)ol| 31413 & 85ColA] 527 HIMAI B 24219)
labelled-probeE(0.5-1.0ng, 100,000-2,000,000 cpm)& 0|3}
32P-ATP E4E FARIZCE YAKd S947t AR probe
& 204g0) BT T} A1 3027} AT F LSS0l
6% polyacrylamide gelol] Zo] 150V, 10mAE 3A17t &t H7)
HBES 5I4ct. bromophenol blue(BPB)Ql @4o] @O EHE]
12em ZFE7HA o]&E5HA HYE JIIFGEE HFI 0| gel
dryer(Bio-Rad, Model 583, USA)olA] & 1X17} XS TS
X-ray filmol] L= 8A]AH ZZAZCH
(4) M Z) reactive oxygen species (ROS) BH|Z} &

Human synovial A]ZW&) ROS BH12S EA35] Y5k
24 well plate®] 2} welloll 5x10°7} MEE 75k, STSD(10,
S50ug/m)E Aelskl 1A & hrll-14(10U/me)2} hrTNF- o
(100ng/ml)E AElBI 37TColA] 48417 BHUICE. MIUER &
DCFH-DA 50mMg X3} 527 sisl 23] £AIg &
flow cytometry(Becton Dickinson, FACSVantageTV, USA)Z Al
T 8F ROSE &F3IUTH

1. Human synovial cellojl thgl He 8HS
1) ®¥Z {2 cytokineol] PIX|E FEt

L1484 |AA esioiMe Fa9 Higlol 12, thaTol
18628 LERG M, STSD 1, 10, 100ug/mé AeiFolAE 22t
177, 91, 22 UEh} IR HIdh S 9EFHOE FUX} U
g AABIKACHFig. 1).

T -
NF-a 365bp

452bp

Fig. 1. Inhibitory effects of STSD extract on iNOS and COX-2
mRNA expression in human synovial cells. Human synovial cells were
pretreated with various concentration STSD extract in the presence or absence
hriL-18 (10U/m) and hrTNF-e (100ng/ml) for 6h. Amplified iNOS, COX-2 PCR
products were electrophoresed on 1.2% agarose gel and internal control(8 -actin)
and the analysis Ht was used to 1D-density program and the other methods for
assay were performed as described in materials and methods.

- 782 -



FUlEols MAEiR BE WIS oS SRS RERM

IL-6 FHA w8 ool 13, i RFE 1572 VERGS
o, STSD 1, 10, 100ug/m¢ MelTolAl 242} 59, 26, 122 LIER}
HET BlgId 8% AEHSE REA WHE AASIHct
(Fig. 1). TNF-a XX} 282 &AKFo] 162, IR F0] 2002
LIEF O, STSD 1, 10, 1004g/me MelTo] 242} 216, 207, 189
2 Ul thxZol Bldl 8% JERoE {RAA} WS IA
SIMCHFig. 1).

2) IL-18, IL-6, TNF-¢ 2H|&E0| nXle 8
IL-18 28l S™olie FHaFo] 182131pg/mt, IEZ
o} 86.5%16.8pg/mME LIERD ¥FH, STSD 1, 10, 100ug/mé Ael
o] 742} 584+13.6, 30.5+12.7, 24.6+4.7pg/ M E VIER), iR
ool Il s JEXHOE AMSIRCH, 10ue/md 01419 &=
ToAE 294 QA (p<0.05, p<0.01) HABIRCE IL-6 212
EXdAMe "aFo] 896+58.1pg/ mt, tHETO] 3456+ 406.2pg/
mE LIERS 9HH, STSD 1, 10, 100ug/m AE) T2 242} 2155+
149.5, 1056 +124.1, 702+59.4pg/mE LIERY, thETol H]5lA
s AEHCE dAsIen, ZE A skold FAd AA
(p<0.01, p<0.001) AH|3IAC. TNF-¢ BH|Z SFolME= Z4
T20] 530£43.1pg/mt, HAETO] 1768+£203.5pg/mE LIERL ¥}
™, STSD 1, 10, 100pg/mé RE)TS 2tz 16021325, 1342+
120.8, 882t144.3pg/mt 2 UERY, tiETl HIgl 5% 9&EH
o=z AMINH, IL-18 2ulEk ZFailM e Zo] 104g/me 0] &
9] BLolAl 894 YA (p<0.05, p<0.001) GHFIHCHTable 2).

Table 2. Inhibitory Effect of STSD on the IL-18, IL-6 and TNF-«
Production in Human Synovial Cells

IL-18 IL-6 TNF-e

Group Dose  Production  Production Production
(pg/nl) (pg/ml) (pg/ i)

RPMI1640-Media 0 182+31 896+ 58 1 5301431

hiL-18 (10U/al) Conol 0 8654168  3456%4062 176822035
her,l‘“FS_a STsp 1 584%136  2185+1459° 1602+1325
(100ng/ml)  lw/m) 10 30512 1056+1241% 134241208

100 24647 _ 702+594™  882+1443"

Tre results are expressed the mean + SE (N=6). Statstcaly significant value
compared wih control group daia by T test {*p(0.05, *p¢001).

&
&
o
&g
x
§¢
N BTSD extrdt (4a/me)
N 100 10 1

b L-1p+hrTNF o
-y

pUR— —

437bp

424bp

Rt ¢
B-actin . ¢ - 452bp
Fig. 2. Inhibitory effects of STSD extract on iNOS and COX-2
mRNA expression in human synovial cells.
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3) iINOSS} COX-2 XL widlol X @3t
iNOS R} WSS HAKES HIZER 36, HETS 88% L}
Elt S, STSD 1, 10, 100ug/mé MBI 42 72, 61, 458 L}
El} tiz ol B3] B AEXH T AASIHCHFg. 2). COX-2
FAX UHE AP Hg 12, iR T 1562 F UERGS
o3, STSD 1, 10, 100gg/mé MBI 247} 147, 92, 883 LIER} tff
AF B3 5T AEH 2T AHSIATHFg. 2).

4) MAL 84 QAL NF-«B X AP-1 &4l vil= &
Human synovial AlEol hrlL-18 9} hr'TNF- ¢ & #2154

YT £718 tlz3o) HIdk] STSD MelZolAle 100xg/ me

E=TolA NF-¢B Y AP-1 84 3X3H AXSIPTHFig. 3).

+ ¢ A TN

N NF-xB e-fosic-jun —p

Fig. 3. Effects of STSD on DNA-binding activity of NF-xB and
activator protein-1 (AP-1) in human synovial cells. Human synovial cells
were pretreated with various concentration STSD (100 and 10me/ml) in the
presence or absence hriL-18 (10U/mt) plus hrTNF-a (100ng/ml) for 6h. Nuclear
extracts from human synovial cells were incubated with a 32P-labeled DNA probe
and analyzed by 6% polyacrylamide gels. Electrophoretic mobility shift assay by
NF-x B and activator protein-1(AP-1) binding activity.

5) A ZLY reactive oxygen species (ROS) 81

ALY reactive oxygen species (ROS) Bd|2ol] tjXl= &
ol Fig. 40ll4] BiE it Zo] thETol 8ISk STSD 50ug
/mé XElFollAl ROS Bulgo] Z4sknch

»
et
o
@&
-~

Contro it

7

| STSD S0/
ST (hrll 1B~ WINF -

Relative Cell Number

v

Fluoresence Intensity (FL1)

Fig. 4. Inhibitory effect of STSD on the ROS production in human
synovial cells. Human synovial cells were cocultured with STSD and pretreated
with hrlL-18 (10U/m) and hrTNF-e (100ng/ml) for 48h. After cultured, DCFH-DA
reagentt50mM) treatment and the cells were harvested, and assayed for ROS
producrion by flow cytometry, and the other methods for assay were performed as
descrived in materials and methods.
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a2
FOIEOIE HEEE2 BEW d3T F9 A9 dEukg
o &71€ AYshke BLY

AEE AFeE Ay sz = ot
W gaigolS BEEY) o) ol MEY BY
2 Tel=Fo 95l o]FojAu), NKAZS ti] A EEo] 9
OIRAAZIE &I, olF METIE cytokineE0] HHdtE A
OF YA Ao v dEH Do shiQ) FniEols B
Y e goiulol oM Z7} FAGHL, B BETI - HE
o] YEME I8 chAME7t AR E™, 71a Bo] A&
St AEE TR=ZZoIclY, 0] & THR =P Interferon- 7,
GM-CSF, IL-2, IL-6, TNF- ¢, transforming growth factor 8 &
9] cytokineS FEH|3ld thAlAMEQ) 43519 HLA molecule2
Z7RICEY. 1 Qloll BMES B4l Balol Boiahy 24
©Z BHMEY AFg FRAIILY. ggTE dEteg 1)
WAMEZS vie, T ZFollA] BH]EE interferon- y 9} 242
cytokineol| o}3ll &43}5]0™ IL-1, TNE- o, IL-6, IL-8, GM-CSF,

macrophage growth factor 8, transforming growth factor 8 &

S HHEOE 61, BE olol:
g
A

9} cytokined} prostanglandin E, &} collagenaseE £B|3IC}
23 0] & IL-18, IL6, TNF- ¢ = 7} o] BZ5H= thTHQ)
FEFul Mol EFRIOIEEL IL-18 & FrlEo|E BEENA TAH
o} BMEQ 7158 EAA711Y, 57, T, Yl EY)
£ fukslm™, ICAM-19) w3 S F2519 WolMzol thd
M 70| RANES F7KIF| AP, HQRAE, GHUE U o
ZA £l PGE, &} collagenase M4+e EXIglo] #E HZ9
ool 2o MESE RSO ZH TIJst BEE s of
X ANEE ABECL 2 48oA] IL-18 /AA aUES 5%
YEFHCZ AAEHAIL, 51 10 pg/m 0149 STolA= 50%
o]4} AMEACHFig. 1). [L-62 IL-17} TNF- g o] Q& BV} &
AEE 34 28 p®ogx] BulEos BEEY @RS
ol F3 7k ZIBOE d& W JEYY £4¢ BE HEN
oA EEE7 715, 2REYEET #2 4T E Ho /ol
Eol= #E@o 45 dEdo] HIg vt Any?. =3
Katherine®™E 2 1L-60] &olutolLl BA £Z|9 H@ojA] 2]
Flo] EHolAMET) FEHOA O] 2 U E Borja B
siRed, o] 22 BiE IL-67F FUIECIE TEFA HA
2139 MM 24 Heldelol £33 988 ggEE el
& F&= Zaolch B AglolA] IL-6 FHA U2 HE A &
TollA tiETol Hisld |RHAA Y E 50% old AHSIL,
ELISA kitZ B3 Hf HARIME T2 A1 E7RRl dld) 1
us/mé 0149 EEolA FAEUE AV YERY, 2 AIEVL
IL-60ll M2 gAEoT AGEE & 4 UACHFig. 1). TNF-«
2 L1488 IRV ZE F& tiAlM 2ol BH]% a1, {FUHEO]
BEHAA THZS BHEL 7188 E7K17IH, 557, &
T, g 3B aF W HdREAEEA SRS RAES)
A Zoj ZHEEA PGE2S} collagenase 4§A+S EXIGH=E]Y,
AgolA TNF-a SHA g2 2ol 1ldl 5% JEHS

(e e (|oin o

Z RAA g AR oU & o)zt YAl fter, 2|
o FY BAlAIE 10 ug/me 0149 sEA FAEUE 2
7 R, IL-18 RAA L8 (Fig 1) W 212 ZIl(Table
2)9} Bl Ret. iNOS(inducible nitric oxide synthases)= THA]
HE, BT, R/EAHE, g E, ST U 3R
ZAE B9 arginineolA] INF-7, IL-18, IL-6, IL-8, TNF-¢,
GM-CSF £9] odi] ¥E4 cytokineo] 23iA] erdsl] NOS
AHAINE G0tk 8EY FrlElL BEY XA g
HE= NO gE g E7RI71ed, HUst NOE g54 JZ4
9 FuulAlmdel  AYEE g4
anion(0,)} BFE5l] ATt 4HSIAIQL peroxynitrite(ONCC)E
BHPOZH FESE ZIFIL B ST
Cyclooxgenase(COX) arachidonic acidZ2FE] prostaglanding
EdlE 271 wlo] ZBdhs GARA] A HE AMEolA
LEGIA wEEE FYE(COX-1)1} cytokine(IFN-a, IL-1,
TNF-g)oll Q3] ST ZE, il E, |EMEe} AEH
ME FollA gdlol KT KFEE(COX-2)0] fUct. COX-10]
I8 §H440] x]= prostaglandin® A& 3} Q&#A 750 &4}
HE FAsH MElE 7158 £EEIH, COX-20 93 ==
&9 prostaglandin® FEHHS, 5 59 Held® e o
HICH. &2 Ao} INOSS} COX-2 RBAN WHE BF tE
ol HIBld 5% AEXHOZ FHAL WA S AR BIRCHFg. 2).
o] 4] IL-18, TNF-o RHA} &3 ZAue} Belmlo), & A8
7} IL-18, TNF-a 9] cytokine 848 AMEOZN iNOS,
COX-2 FAAL wlg & E0F AdAIge £5 & 4 Yt o}
27 INOS2} COX-27} cytokineoll QaH thAlMIE HTHTHIE
3 ABAE SolAl BAlol RE ES AMEE SAKE0] el
AEA] o] & Alololl &5 WAL Hl30] EXME AR AR 1L
UTHE HollAl M2 FAHUE BAE AAZILE g5 2y
TA A= FARIA AP-1, NF-«B, STATSE AFHCE
MAP kinase(MARK) Z 20l 93} Z&EH, o|zist 01415 A1
G TSt A2 A= o6 E43lEl1, g5 ZoliA
SEA HALE ZEBF. NF- ¢ B Rel(c-Rel), Rel B, p65(NF-
« B1), pS2(NF- ¢ B2)Q] ThRZ0] dimerE A F43TF®. NF-
Bl R B7IE cytokine2 FAolA] WMELE ZojEolE
@A 219 wein M2 718E HEAITIL BHAT)E
MMPE S7KITICF?. NF-« B REQIAIZE FUIE|A BEHE
HE ¥kl a3l YY=EE TNF-a, IL-18, BEAZEEO AU
1, ¥ §XAEE TNF-o, IL18, IL-2, [L-6, IL-8, GM-CSF
&9 cytokines, VCAM-1, ICAM-1 &9} adhesion molecules &
C}FSH acute phase response proteinE0] Urt. & Y3l
NF- ¢ Bojl 9Jall &} F¥ ST ES thA| NF-« B 84 & &
k= 7188 Ba NF-«BY 7158 ©€ sl
c-Jun3} c-fos heterodimer®2 O] F0{Z AP-1(activator protein 1)
2 IL18, IL-6, TNF- ¢, collagenase £9] HUlE]A BEHE &
g2 FE @2 SEX Uil 53 988 $IFY. cfos $4
A9 st WS Yoy AE glo] BE niI g ol Eet
BEANZY HEES E7RII1T IBH TN S gE e o

superoxidase
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FulRolT MmiR BE MERMAEC ciS MRS DR

AT 511 ohFY SESFE 57K7Ie Q48 wEdske ot
SHEZE RSP, 2 AfolA) IL-69} IL-148, TNF-o F3
A WSS FESHE NF-« B, AP-18 BESIIA}, EMSAE 44|
31 autoradiographyE #4138} 21}, human synovial AZo]
hrlL-18 &} WTNF- o & AZIS HETZES 857t &7isle d
™, STSD W3 Ag)TolAls TARIXIQI NF-« B, AP-19] &4
T 5% JEHOE HASHAH JAEE BEE 5 UAXCHFig
3). £33} SEM ZollAlE TNF- ¢, IL-10)] 9314} NF-« B7} €4
slEloRITke FolA o] €A} TNF-q, IL-18 |AA UE W 2
Bl Zne} dRlghE AE UERIAUC B TR S Al
ZollAl HAlE)E TS reactive oxygen species(ROS)E T+
Xl |50 MERQ B3 ARG IHIBIAA o3k
2 SRAI7IL AER BE Zedld MZEHE FUAI
oF7®. 28] ROSE NF-« B, AP-13} 22 HARIAIY &43),
PLA2, MZAMEES SEsk=u", 2 48l ROS EHlFS
ol &l Biglod 243k (Fig. 4) INOS REAL W A9 &
Bt

olAtS AUE EdlH A-E 8t FuiEol= BEH &
Z+9] synovial AlZol thet Fike HAREEQIA}L NF-« B, AP-1
o} utdlo) OFBIT IL-6, IL-1 89} TNF-o S8AL eiddo] AF
=, k3l iINOS®} COX-2& UM TS EX ROSE ZAAMAALE
W FolEolE HEMe) {98 Ao Ueh} & F Tigker A
gol 7iolg E¢ Y &8o) iiect

| £

AEEo] FulEol= #HEE @XlolA £EI8 synovial Al
EU9 WG piAls g3e #E% 23 18, IL-6,
TNF-¢ S8} 2dl & 2 F0) Bisle sLIEHOE Arlst
$gon, IL-18, TNF-¢ EH|ZZ 10 pg/m 0149 STolA,
IL-6 BHIZS 1 gg/mt 0142 BFoIA FAMJAA AAIGIA
IL-60] B0l O AEEE & & UCH ET INOSR COX-2
FAA ebs 3} ROS BHIZE iRl Hlold sk JEFLE
AMBEL, HAQIAR! INF- ¢ B} AP-1 88T E 100pg/nl S
oA BAGIAH AHSTOEN & & AiloA] 8ol 7IATt
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