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Inhibitory Effect of Gamihwalhyeol-tang on Inflammatory Cytokine
and NF- B, AP-1 Activation in Human Synovial Cells

Sang Moon Shin, Jong Ho Park, Dong Youl Yoo, Dong Hee Kim*

Department of Oriental Medicine, Daejeon University

The present study was carried out to examine the effects of Kami-hwal-hyeol-tang(KHHT) on the immune
responses of synoviocyte cells prepared from the rheumatoid arthritis patients, and also on the collagen-mediated
arthritis in mouse model. Several experiments were performed in vitro and in vivo to analyse the immunomodulatory
effects of KHHT, and the major findings are summarized below : 1. KHHT did not show the cytotoxicity against mLFCs
and hFLSs. 2. KHHT inhibited gene expression of IL+18, IL-6, TNF-a, COX-2, NOS and GM-CSF in hFLSs.
Furthermore, KHHT-treated hFLSs showed reduced production of pro-inflammatory cytokines such as IL-18 and IL-6
compared to the control cells. 3. KHHT treatment of hFLSs inhibited the binding activity of NF-«B and AP-1 to their
consensus DNA sequences. 4. KHHT treatment(400 ug/mf) of hFLSs significantly inhibited hFLSs proliferations
compared to the control cells. 5. KHHT significantly reduced the production of ROS in hFLSs compared to the control
cells. The present data show that KHHT plays an important role for the regulation of AP-1 and NF-«B gene
expression. Also, it was found that KHHT has anti-arthritis effect. Further studies of KHHT in relation to RA therapeutics
may provide important information to develop drugs to treat this disease.
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QA B EC HIE3 TS BifEY0) XeRElo] olo) tid
Bo] U5 Q7 I AUt BEERAMT A2 @F 2
—’-‘—’S}Cﬁl MES RA BEE NLS 5lol ABRE, HERASEA
E9 #EIRILRE, FEEE 2180] 49 AYoly UES
ﬁ@om ¥ - Ay 48 ClBo) B BWEIEMAl S
AT 20] MTUA O] RO I QT 2 HKIQ! MBS MR
e E{&ﬁc-ﬂ 8EE AYOT KRB MR iRILEs)
= ol2g yid mEREd XMyoltt. £0S gl SIX} 48061
o) EEEK B @S0l 2y Y01F0l IR BERAS AF9 bl
7} UL, IS BRIEIEMSSO) % WEHEES E3 RAol
7VE ETEQI AOE B Bt Uon, rniE S BNk
%] RA #E MOIETR] ZE0] e HabEel HOE WAL
UTFe= HollAl 2 2159 RAd tist E71%0) 2k8o) 7]k,
ololl MAK= RA7} ool BT BE %4 wRoleks Hoj
A, BEER A8 MY mMKEMES HME in vitrooji
Human Fibroblast-Like Synovio-cytes (hFLSs)oll interleukin-1 8

(1L-1 8)&} tumor necrosis factor- @ (TNF- 2 )& XE|gt & TIJGH
KiE S MOIETRIS WE W BY HalE BUSHL 85 3

£ WA A} QXK AP-1, NF- ¢ BO] &4 | S, hFLSs 1958
ISR, MHIA reactive oxygen species (ROS)Q] ¥H3l &8
ol f94 A= ZHE L7106 Baudhk= dloltt

=
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Table 1. Prescription of Kamihwalhyul-tang(KHHT)

B3 T B g A &(Q)
g B Angelicae gigantis Radix 6
=LST Paeonia Radix Alba 6
HiE Rehmanniae Radix Preparat 6
JIT= Cnidii Rhizoma 6
WER Crataegii Fructuse 6
- Astragali Radix 6
Alractylodis Macrocephalae
8 n Y Rhizoma P 6
BEAL Clendtidis Radix 4
B8 I Angelicae davuricae Radix 4
B 2 Sinomenii Radix 4
A B Gingseng Radix 4
" M Phellodendri Cortex 4
m e Ansaematis Rhizoma 4
'O Atractylodis Rhizoma 4
R Schizonepetae Herba 4
By A Ledebouriellae Radix 4
* B Angelicae koreande Radix 4
A Lycoctoni Radix 4
e Cinnamomi Ramulus 4
M OA Ephedrae Herba 4
1ox Carthami Flos 1
Bl Spatholobi Caulis Fructus 6
4+ i Zizyphi_inermis_Fructus 20

2) Alet & 717

Diethyl pyrocarbonate (DEPC), (3, 4, 5)-dimethyl thiazol
-(2, 5)-carboxy methoxyphenyl-(2, 4)-sulfophenyl-2H-tetrazolim
(MTS), (2, 7)-dichlorodihydro-fluorescin diacettate (DCFH-DA),
bovine type II collagen, complete adjuvent, chloroform,
RPMI-1640 uHQ, isopropanol, HETEEH(RBC
solution), ethidium bromide(EtBr), phosphate
buffered saline (D-PBS), formaldehyde, magnesium chloride
(MgCL), DNase type 1 E2 Sigma(US.A)X} AES ALE51
©m, Taq polymerase®} deoxynucleotide triphosphate (dNTP)
& Takara(Japan)Al HEE,
Leukemia Virus Reverse Transcriptase ; M-MLV RT)&} RNase
inhibitor= Promega(US.A)A} HMEE, RNAzol’= Tel-Test
(US.A)AL HMES, SEIOFEE2 Hydone(US.AML AEE,
propidium jodide®} RNaset Pharmingen(US.A)Al AEE,
rhIL-13, rthINF-g&= R&D  system(USA)A} HEE,
streptomycin, amphotericin BE BM(US.A)A} HEE FI514
o, 71et €8k Ajor2 &5 AlE ARSI 7171 CO
incubator(Forma Co., US.A.: Model 32265), clean bench (Vision
scientific Co., Korea), centrifuge(Beckman Co., U.S.A), inverted
microscope (Nikon Co., Japan), bright microscope(Nikon Co.,
Japan), ELISA-reader(Emax, U.S.A), FACScan(Becton dickinson,
US.A), rotary vaccum evaporator(Biichi Co., Switzerland),
autoclave(Sanyo Co., Japan), titer plate shaker(Labline Inst.,
US.A), camera(Nikon Co., Japan), microcentrifuge (3}a}sl,

Korea), UV-Vis spectrophotometer (Shimazue, Japan), Primus

lysis

Dulbecco’s

X AE A (Moloey  Murine

96 thermocycler system (MWG Biotech.,, Germany), Turbo

ThermocyclerTM  (Bioneer Co., Korea), electrophoresis
tank(Cosmos Co., US.A), cool block(FinePCR Co., Korea),
mesh Screen(Sigma Co., US.A) £ AME3IAC)

2.5 &%
1) 7&& 2g

KHHT2 38 22kl 212t £F4° 2000 nt2 715k g8
E7)0llA] 3X17 &3l o B4 A Hslo olE et
FERIE 55§, 0|8 thi] 82 Ax7|E 0|86l &
Z3t KHHTE W& (-84T) HEsIHA Ay 552 34dslo
ALBBIC.

o (o]
sag

ri o[x %

2) mLFCs 58 2 @lusy Ak

mLFCst= BALB/c #F 9] fifl& A7+ D-PBSE 339 ¥t
B £ A2 272108 {IEFSKY conical tube(15 mf)oll E1L
1,400 rpmolil 523 FELOEESINCE ©) F  tubed]
collagenase A(5 mg/ml), DNase type I(0.15 mg/mf), Sigma),
antibiotics (penicillinm 104 U/mf, streptomycin 10 mg/mé,
amphotericin B 25 pg/mf)7} 28 DMEMEZ 211 37C CO; ¥
BEFOIA 2 B SO BESIUCE 7]l 05% trypsin-0.2%
EDTAZ FRMSHL 30 53 A& H&SE = QitaEdniigs
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(PBS)E OF 23] 1,500 rpmoilA} S35 8ES)IL, DMEM-10% FBS
oA 157 Bt BEBIGTE 1Y £ 05% trypsin-0.2% EDTA
E mLFCsE 83 $ DMEM-5% FBS 1Z#¥5ol 10° cells/mt
BES 9350] 96 well plateo] 2FIFTE MHL AES
SRB assay¥:™ 02 86l0] #ABIYTE 37°C, 5% CO, incubator
oll4l A1 A& Trysin-EDTA BT BE— #lSo] =TS
HolW 1, 20x10°70S) MHE 96 well plateo] EFE & HRRE
(37°C, 5% COzollA] 2817} E#BIHTY. o ¥ KHHT tiy(&
X BEE 400, 200, 100, 10, 1 pg/me)S 48 HERE] SO EESIACL
& KT Fo BEEE Holl QRIESEHROR 23] Hish
Rt ZF wellol] 50% trichloroacetic acid(TCA)E 50 (& 7)ot
1 FfE B¢t 4 Coll RIS & #BKE 53 Bigkst tig well
plateE 27} FolA &SI A7)0 SRB(04%/1% acetic
acid) BWE 100 i/ wellZ 71513 BiBolA] 30 27 st £
0.1% acetic acid IO E O 4-58] Bkt The 371 BolX &
23} 10 mM Tris BaseZ 100 ul/wellZ2 BRAIZICE. 0] plate
Z plate shakeroll4] 3.5 speed® 587t shakingdlil ELISA
readero A} 5340mmoljA} ZFEEE BIESIHTE

3) Human Fibroblast-Like Synoviocytes (hFLSs) B2}

ESdtiahn Qs 24l Frig|lE B SR
synovial tissueE &g 20} synovial membrane £A/& A7HZ
D-PBSZ 33] AT & R XU E A5k conical tube
(15 mt)o] B0l 1,400 rpmol4] 587} VAEREZ|FIATE Tubeo]]
collagenase A (5 mg/me), DNase type I(0.15 mg/mt), antibiotics
(penicillinm 10* U/m¢, streptomycin 10 mg/mé, amphotericin B
25 pg/me)7} EEHE RPMI 16402 211 37T, CO, HIT10IA] 2
A7} EQF tHFBIATE 0.5% trypsin-0.2% EDTAE F718F & 30
B AL aigsict wiy & PBSE 9F 2 3] 1,500 r.p.m.ollA]
sping} & RPMI 1640-10% FBSoj| 1 ¢ &0t misigich 1 F
o = 05% Trypsin-02% EDTAZ hFLSsE EeIs5ld RPMI
1640-5% FBS HiFeto] 10° cells/m¢ SEE 2o} 24 well plate
ol BFsleict MliEs HES mLFCs sy WHal 8
sk AldBIACE

4) hFLSs9] HHALSE a4 HsEHE (RT-PCR)
(1) RNA &

hFLSs= 24 well plateoil 1x10° MEZE 2t wellol] 273},
KHHT ZZE (400, 200, 100, 1 ug/m)S RN2IEIL 1 A1 &
thIL-148 (10 U/ ne)$} rhTNF-¢ (100 ng/mnl)S 242t9) welloll
7181 6 A7} BISH 3 2,000 rp.m.olA] 5271 24 2elsld
AEAES HAHFH & RNAzolB 500 (& @l lysisg wh7tA] &
851t 0] &8t B28olo) chloroform (CHCL) 50 W& H715
% 1527 EUBIECE ol 156 274 YRS & 13,000 r.p.m.of
A @4 2218 5 ok 200 o) 4BEAUE F45kq isopropanol
200 ot 5 8 & BH6) EBL LBIA 15 21 PRI
QT THA] 13,000 rp.mold] Q4 228 & 70% EtOHZ 424
B} 387} vacuum pumpollA] XSl RNAE Z2&319ct &

&% RNAE diethyl pyrocarbonate (DEPC)E A2]gh 20 9
B0l =0l heating block 75 TollA] B&43} A7) & first
strand cDNAB}0] AFE3EICE

(2 GBALEREL HskS (RT-PCR)

SZH A} (reverse transcription) HES2 FH|¥ total RNA 3
wgS 75CollA] 58 St HYAIFI L, olofl 25 w 10 mM dNTPs
mix, 1 yf random sequence hexanucleotides (25 pmole/ 25 uf),
RNA inhibitorZ24] 1 gf RNase inhibitor (20 U/uf), 1 gt 100
mM DTT, 4.5 g¢ 5XRT buffer (250 mM Tris-HCl, pH 8.3, 375
mM KCl, 15 mM MgCI)& 718 &, 1 w9 M-MLV RT (200
U/ ut)E Al 71811 DEPC Melg &F4-2A4 2E Bujrt 20
w7t FEF SITE 0] 20 Q) vks EFUES T 4 H 2,000
rpmofA] 5E7F A4 Azle] 37C 2 R4 6082 S
93 A]A first-strand cDNAE g8} CHZ, 95TolA] 58 &¢t
YA)5kd M-MLV RTE E&H3} Al7] £ gdol $E% (DNA
£ polymerase chain reaction (PCR)ol| AME3I3ACE.

(3) cDNA PCR

PCR WIS oln) B 3 9 (DNAE FHOR 283}
1, 8o th$t primere B-actin, IL-15, IL-6, TNF-o, COX-2,
NOS-II 2] GM-CSF |HAE &gl Aol sense
primer (20 pmole/ u)$} antisense primer (20 pmole/ ul)& ¢}
Bld 1 & 716k, THA] 3 wl 25 mM dNTPs, 3 gf 10XPCR
buffer (100 mM Tris-HCl, pH 83, 500 mM KCl, 15 mM
MgCly), 18] 11 0.18 uf Taq polymerase (5 U/ ul)E H 718
A& Fa7t 30w HZE DISFTE KSHL pre
denaturation; 95C, 5%, denaturation; 957, annealing; 55T, 1
£, elongation; 72T, 182& 25 cyclesgt # post-elongationg 7
2ColA 38 &Y ZRHCE PCRE @3t Z+ PCR
productst= 20 ue¥] 1.2% agarose geloll loadingdlod 120 V 27
ollA] 20 Bt M8 &S S35l 45Tt Oligonucleotided)
H7mige et 2ok

Gene Primer Sequence
18 sence 5-CCTCTTCTTGAGCTTGCAA-S
antisence 5-AGCCCATGAGTTCCATTCAC-3'
L6 sence 5-ATGAACTCCTTCTCCACAAGCGC-3
antisence 5'-GAAGAGCCCTCAGGCTGGACTG-3
INFa sence 5'-AGCGGCTGACTGAACTCAGATTGT-3
anlisence 5-GTCACAGTTTTCAGCTGTATAGGG-3'
CoX2 sence 5-TTCAAATGAGATTGTGGGAAAAT-3
antisence 5'-AGATCATCTCTGCCTGAGTATCTT-3
NS sence 5'- CGGAGGATTGCTCAACAAC-3
antisence 5-CGGAGGATTGCTCAACAAC-3
8 -actin sence 5-TGGAATCCTGTGGTCCATGAAAC-3
antisence 5'-TAAMCGCAGCTCAGTAACAGTCCG-S'

5) Real-time quantitative PCR 41"
(1) RNA extract and ¢cDNA 4
12 well plateol] hFLSsE 2x10° M ZE EF§ & Qefold
3 Zg RPMI 1640 s OFT ovemnight AJZiCE o37]0]
KHHT (400, 100 pg/me)E A2l3til 1R|1Z7F & rhil-18 (10 U/
n)@t thTNF-a (100 ng/m)E 23719 wellol] H715ld 4 Al7}
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Ot BAl i3 £ 4EWUZ AASGHL RNAzoIBE 01861
hFLSs®HE B1ER| & RNAE FEchs Yd & Hoiitt. 82ie
total RNAE DEPCE A2It 20 w9 EF <ol 5! & DNase
I 3 U/tube)E Xelslad 37 T2 &304 1 Al s,
7279 heating blockollA] 10 27+ BE4A|7] & cDNAE &
SiRct.
(2) SYBR Green I with the Smart Cycler® System

Real-time PCRY] A2 Taq Buffer : 75 p, 25 mM
MgCl, : 105 ¢, 25 mM dNTP : 60 uf, 15 4 M S1 Primer : 15
e, 15 ¢ M Al Primer : 15 g SYBR Green [(1/3000) : 75 g,
EX Taq (5 U/ut) : 7.5 (& EFGIA 14 1S} template 3
a8ia 5574 8 mE E8clo] PCRE 71E3IATE 94TollA 5
X, 60TollA} 20%, 72TCollA} 5RE OF cycleSky 40 cyclesg &
ilb=g

0

Table 2. Real-time PCR specific primers

Gene Primer sequences Size of prodects (bp)

INF-a 5-CTGGTGGAAGCTTGCATCAC-3 150
5-GGAACAATCCAGCAGCCGAG-3

COX-2 5-GGAACAATGAAGCAGCCGAG-3 140

5-GTAGAGTGGAATGTCAGTGT-3

6) ELISAo] 93 Mo E71Q1 FllE

hFLSs @S 5 30 &0l subculture(1x10° cells/mf) 5}
o] 12 well plateoi] 2x10° MRS 2} wellol]l 258 & Lol
RPMI1640 EEFCE 158 BEAHCE o7l
KHHT #Hi#9(400, 100, 10 pg/ml)S IS 18RS & rhiL-1
B9 thINF-¢ & 73219 wellol HmSIACY o8 &
RPMI-1640 SBFEOE 7+ wellS ¥ilsH & NE2 Hmmy
KHHTE pRslL 48 hrs g8 S¢F CO, MM Rl B8R
BSIATE 28 KT 2 BEEE 2,000 rpmoji] 587 Ev5)
#alo] H4EUS 3|45t & ELISA kitS o[£3}o] IL-69} TNF-
o £EBRS BIESIHCH

3 28

7) Electromobility shift assay (EMSA)
(1) AE g 2 E Ael
hFLSsE 6 well plate 2} wellojl 110" M| 24 85511 @
BlotE A ZE RPMI 1640 iU E overnightdl{Tt. KHHT
REE (400, 100 pgg/m)SS NeldIRaL, AEAE] 1 AR &
thiL-18 (10 U/mg)@t thTNF-¢ (100 ng/nt)E 1583t SA] vl
SFBIAC.
(2) Nuclear extract
HIOES MIZE 4TolA 1,200 rpm.OF 10 27 Y4 2E]
Bl H4ENE HAT & Y2IMASLE FABIITE of Mol
38 2To] ¢S89 A (10 mM HEPES, 15 mM MgCl, 10
mM KCJ, 0.5 mM DTT, 0.5 mM PMSF, pH 7.8)8 H7}st1 &
S0 1057} B1x)8F & 2,000 r.p.m. O F 10 27 A3 2el5id
HEHS HASHL I SEEH AE 718k 01% S5E7t
T & NP-40Z2 H7}5t1 Dounce homogenizer B pestleg 0|8

niste] & SHSHIL 4Toll A 2,000 rp.m. 22 10
2ol 489S AMASIEEL o] MEol AF58N
C (20 mM HEPES, 25% Glycerol, 035 M NaCl, 1.5 mM
MgCl, 0.2 mM EDTA, 0.5 mM DTT, 0.5 mM PMSF, pH 7.9)
£ 25 ¢ AUISHIL 4TolA] 12,000 rp.m.OF 1 A|7F S0 A4l
B3l C1e MENE 345610 18 A7} 508 Hn)o] $EE9
D (20 mM HEPES, 20% glycerol, 0.2 M KCl, 0.2 mM EDTA,
0.5 mM DTT, 0.5 mM PMSF, pH 7.9)0)4] £A1514T). £
AIEE 4°ColA} 12000 rpm.OF 1 AIZF A BE|g & M E
AE oIt
(3) Gel mobility shift assay

EMSAE 95} gel shift oligonucleotide &g thSa
2t} annealing® NF- « B; 5'-GGCAACTGCTCACTCTCCCTTT
-39} AP-1; 5-TGACTCA-3, probe 2 4, polynucleatide
kinase 2 40, kinase buffer 1 w8, 32P y -dATP 3 £, D.W. 12
@E 21 EFT CHS 37°C heating blockoll A 1 A17} x| 6
% A 94 Balskch 94 Ba) & 1XTE buffer 100 4t
£ 21 Z§6l1, sephadex G50 columno)4] 1,800 r.p.m.oll
A} 527 141 22151 hot probe 100 ;£9] hot probeE o]
probesZ AMEGISICE

DNAQ} aighulzline] ASHIESS 20 429 nuclear extract,
2 g9 poly (dI-dC)7} SO ¥H208 (10 mM Tris-Cl, pH 8.0,
100 mM KCl, 5 mM MgCly, 0.1 mM EDTA, 2 mM DTT, 250 pg
/mé BSA)oll competitorg HIISEAL HIBIA &l G2 ol
Al 30 B7} gR2A1711 vig]l FH|gh Z3239] labelled-probe
(0.5-1.0 ng, 100,000~ 2,000,000 cpm)S H715t & ThA] 3027 &
S Qo4 gI2A1%CE 6% polyacrylamide gelg 20 £7}
pre-rung 5l ¥FSWE loading ©F THE 150 V, 10 mAE 3 A]
7 B9 M€ EE 319C). Bromophenol blue (BPB) dyeZt &
SEHEH 1~2 camE LA ol &5 HH FA7IgEE &L o]
£ vacuum gel dryer (Bio-Rad)oll4] o} & X[ HAS thg
X-ray filmoll ‘= EAIA ZHBAE

8) hFLSs 1078 MBIRR ME

rhiL-1 3 @} thTNF- ¢ & EER#GH hFLSs ffIS] 167 H0H #2
EE fEsh) 2151 96 well plated] 2} welloll 2 x 10° cells®)
PRMGHIL KHHT(400, 100, 10 pg/nd)S BEEAIZ mAS & @
M 37ColA] 72 5 ] %, 0] plateE plate shakerojA] 3.5
speedE 3 43R5 shakingShil ELISA readeroflA] 490 moll A B
BE BESIACE

9) MNP reactive oxygen species (ROS)Q] 43#7

rhiL-1 8 ¢} thTNF- o & EMEH hFLSs #ike] ROSE H
2517) 2151 24 well plate9] % wello] 5X10° cells® ¥Rina}
1, 7)o KHHT(100 pe/me)S ERISH 8 MIE 37ColA] 48
R IEEDIQICE BRI T & DCFH-DA 50 xMEZ EHEGHL 5
S0 RSl 2 B KEES & flow cytometerZ {IIA 8¢
DCF %+& ROSE HIESICH
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MBS MEB0] Rheumatoid arthritis B MOIE7I0] ¥ MEHTl 1Al &

ELEE

1. mLFCS} hFLS MlZo} it A 254

mLEC ANFol] el MEEY e tiial Hlg)
KHHT®] 400, 200, 100, 10, 1 pg/mé ETolA] 212} 944+37, 96.0
+48, 97.4%52, 99.1+48, 99.9+34%9] MT YEEO| LIEPSTL,
hFLS 4| ZollA]= 400, 200, 100, 10, 1 pg/mfé =TolA] 22} 938+
44, 942439, 986+40, 974131, 99.5+46%E UEIICKFig. 1).

(=
[
[

g

o
<&

Cytotoxicity of Control data (%)
[ a3
[

40
~~—mlFCs
20 |
.....H:LS
L‘om.rol' 1 ' 10 . 100 N 2w ' 100 A

Fig. 1. Cytotoxicity effects of KHHT extract on mLFCs and hFLSs

of mouse. Mouse fung fibroblast cellstmLFCs) and human fibroblast-ike
synoviocyles (hFLSs) were pretreated with various concentration KHHT extracl. The
results are expressed the mean+SE (N=6).

2. gt MY G5 Fut AolEFRI viXlE g8
1) IL-1p S ™A} wdlol] v)X= FEF

KHHT7} IL-18 SRRl ol Z]= 95re ¢ol2 A, media
control®] HtZF2 21, rhiL-189} thTNF-o S0i7¢) HighE 188
2 VERGOn, KHHT 400, 200, 100, 10 pg/mé 5T FoiFS 2
7} 47, 94, 136, 1672 rhiL-1B$} thTNF- o F0j30l BI8) 245}
SGrHFig. 2).

A
¥
I
S s
g &
< 3" KHHT _extract (yg/ml)
N
> 400 200 oo 10
o + + i » s rhH - 1Bsrh TNF-a
b
< | 361bp
452bp

Fig. 2. Inhibitory effects of KHHT extract on mRNA expression of
IL-18 in hFLSs.

2) IL-6 SMX walo] X gk
KHHT7} IL-6 98] n)x]= QES ok 23k, media
control9] HtZF2 14, rhil-189} thTNE-¢ Eo{79 Htgk2 195

Z Viehgtomy, KHHT 400, 200, 100, 10 zg/ mtS) Sk FHAT2
2¥2} 15, 32, 65, 1152 thiL-1pS} thTNF-o SaiZol Bl3) 24
BITH(Fig. 3).

&
3
< §
& &
N g KHHT_extract (ug/ml)
&
$ 400 200 100 0
~ + + + + +  rhil-1B+rhINFa

462bp

Fig. 3. Inhibitory effects of KHHT on mRNA expression of IL-6 in
hFLSs.

3) INF-o AL @slol nlAle g8
(1) RT-PCR 24
KHHT7} TNF-o Q%) uiile & doie Al
media control®} Hizr 145, rhiL-18Q} thTNF- ¢ S0i79] Ht
2 1712 UERe O, KHHT 400, 200, 100, 10 g/ ] 5%
B2 717} 160, 158, 168, 17322 rhIL-1p$} rthTNF-¢ £
ol Blsh Z4BIACkFig. 4)-

5
<&
&
o
R
< 3‘” KHHT extract (ug/ml)
N !
54 400 200 100 §0
~ - + + -+ + + rhIL-1P+rhTNF-«
365bp
+—452bp

Fig. 4. Inhibitory effects of KHHT extract on mRNA Expression of
TNF-a in hFLSs.

(2) Real-time quantitative RT-PCR #41
SYBR Green2 ©|83Kq TNE-¢9 mRNAE
quantitative RT-PCRE. g A S 43 A3 PCR 33 cycles
ol hFLS M=ol Blglod THE T-(rhIL-1p$} thTNE- o HE]7)ol
o 489 FI lo} BRFHAUL, thxFo) KHHTE Aeig 48T
o xR ol Bl 400 pg/miollA] AS 50% TNF-o mRNA &
3o| oMES BEE 5 AJUCHFig. 5).

real-time

4) COX-2 SRR} welol Rixl: Fg
(1) RT-PCR 84

KHHT?} COX-2 SH R vlxle |A3tg o2 A1, 84
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] &529] media control®) HtghS 28, rhil-12} thTNF-¢ F
0] HIZHS 11982 VERG ST, KHHT 400, 200, 100, 10 pg/ mé
9 5% FAFe 27 4, 31, 70, 22 UEh} ZE sToll4]
thiL-189} thINF-o Foizol uisl Zaskick(Fig. 6).

TNF-a. SyG FI value
Cycie33

1o 1 17 =Fss

% 6y —* Control

44 ~@—KHHT (400 pgrml)

704 73 —&—KHHT (100 ggml)

50 4

Fluorescence intensity(FI)

Real-time PCR cycle

Fig. 5. Effects of KHHT on TNF-2 mRNA expression in hFLSs
using SYBR Green | dye. Human FLSs were cocultured with KHHT isolated
from hFLSs pretreated with rhiL-18 (10 U/ml + rhTNF-2 {100 ng/mi} for 6 hours.
The graphic show the evolution of the fluorescent intensity signal related cycle
number on a panel of quantified TNF-a mANA expression in hFLSs using SYBR
Green | dye.

A
&
A
&
o
X &
N 3;’ KHHT extract (pg/mb)
S !
g 400 200 100 10
~ -k o & 4+ chl-1B4+rh TNF-a

COX-2

B-actin

Fig. 6. Inhibitory effects of KHHT extract on COX-2 mRNA
expression in hFLSs.

(2) Real-time quantitative RT-PCR &4
SYBR GreenZ 0|86k hFLS | Zoll4] w§ix]= COX-29
mRNAE real-time quantitative RT-PCRE FZUE S ATt
23} PCR 33 cycleso]A] hFLSH)3Eoll W15k thE T (rhIL-1p9}
thTNF- o R0l € 1.5819] Figlo]l FAEUI, whxatoll
KHHTE #zist 48722 iz atol HI5k 400 pg/miollA] A
50% TNF-¢ mRNA wdio] AAEE Bae 4= UACHFig. 7).

5) NOS-II |74 2ol m)As B

KHHT7} NOS-II S8l vjAle gk gop 2t &
A EFE0) media controlQ] HtgtE 32, rhiL-189} rhTNF-2¢ %
olF9) High2 1288 UEt2m, KHHT 400, 200, 100, 10 pg/
mQ) BT B 22t 25, 30, 77, 792 UER} BE 5TolA
rhiL-189} thINF-o SojTol) vl Z43lirHFig. 8).

Cox-2 SyG FI value

Cycle3d

o~ 110 q
E 48.5 ~@—FLSs
E 90 4 04,9 —e— Control
‘A 33.] —~@—KHHT (400 mg/mi)
5, 76.2 —k—KHHT (100 mg/mi}
s 04
3

50 »
5 l
51
wn
g
o
=
59

-10 -|1 5 9 13 17 21 25 2 33 37

Keal-time PUK cycle

Fig. 7. Effects of KHHT on COX-2 mRNA expression in hFLSs
using SYBR Green | dye. Human FLSs were cocultured with KHHT isolated
from hFLSs prefreated with rhiL-18 (10 U/ml + ¢hTNF-8 (100 ng/ml) for 6
hours. The graphic show the evolution of the fluorescent intensity signat related
cycle number on a panel of quantified COX-2 mRNA expression in hFLSs using
SYBR Green | dye.

5
&
F
§ o
T T
=
Q j’ KHHT extract (pg/ml)
S
S 400 200 100 10
~ - + + + + +  rhil-iB+rh TNF-«

NOS-II 437bp

B-actin Y L ed 452D

Fig. 8. Inhibitory effects of KHHT extract on NOS-I mRNA
expression in hFLSs.

6) GM-CSF 38} eiglo] ki @&

KHHT7} GM-CSF S2KM0) ulXlE @gE Yol 43, |
AR 20! media control®} Htat2 35, rhiL-1p2} rhTNF-o &
o320 Higte 15782 LIEtQm, KHHT 400, 200, 100, 10 ug/
o =T EQTEe 74zt 27, 65, 126, 13322 LiEh} ZE 5%
ollA] rhiL-1p9} thTNF-o FoiToll lo] ZAsITHFig. 9).
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+ - + i bIBarh TN
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S
l

GM-CSF 368bp

B-actin

ey L L L L d—452bp

Fig. 9. Inhibitory effects of KHHT extract on GM-CSF mRNA
expression in hFLSs.
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SRS MEL0] Rheumatoid arthritis 23 4o

QA= d}

3. ELISA kito]l 93t g5 Rt ARIETRI H
1) IL-15 Enjgkl mxie &%

hFLSol|A} KHHTZ} IL-18 vl njile S8 goisd
71 915ld ELISA kit2 £8$H A1), rhIL-1 89} rhTNF- ¢ THS
e 8t AT 105.5+13.2(pg/nd) 2 LIERS 8, KHHT 400,
100, 10 pg/mé W& MelPS 242} 152453, 7914122, 107.0+
93(pg/m) 2= VIERY, tiETO) uigld IL-14 BHjdeE sk
AEX O F AMBIN M, 400 g/ nk 01419 SEAAE FAY
UAA ArIBIACHFig. 10).

ehil-18 (16 Uraly plis e TNF-ce { (00 ng/miy treatment

[
=3

IL-1B8 production (pg/m)
£y
<

I
<

-]

Media

400

100
KHHT (ug/mi)

Control 10

Fig. 10. Inhibitory effect of KHHT on the IL-1 8 production. Human
fibroblast-ike synoviocytes were pretreated with vanous conc. of KHHT In the
presence or absence rhiL-18 (10 U/ml) and rhTNF-a (100 ng/mt) for 6h. After
6h, RPMI 1640-free washed two repeat and fresh RPMI 1640 media supplemented
with 1% FBS. The supernatants were collected after 72h and IL-18 concentration
In the culture supernatants was assay by ELISA kit and the other methods for
assay were performed as described in Materials and Methods.

2) IL-6 B0lEk) vji)= &

hFLSolA] KHHTZ} IL-6 2|2l DlX|s gag ¢otdr)
9l51d ELISA kit2 Z&3 23, rthiL-18 9} thINF- o TS &)
8 RS 3,790+ 366.1(pg/me)E LIERS wHH, KHHT 400,
100, 10 pg/mé HE Xl 242t 250+24.3, 1027 +£984, 3567+
3026 (pg/m)SF VER], tHET) HIsl L6 B8lEE =

YEH O AABIA 2, 100 pg/mt ol koA RAd
AA ARBKACHFig. 11).

" Thil -1 (10 Grmh) plus thTNE=0x (100 ng/al) treatoent

L o

h

100
KHHT (ug/ml)

Medi Control 400 10

Fig. 11. Inhibitory effect of KHHT on the IL-6 production. Human
fibroblast-ike synoviocytes were pretreated with various conc. of KHHT n the
presence or absence rhiL-18 (10 U/ml) and rhTNF-e (100 ng/ml) for 6h. After
6h, RPMi 1640-free washed two repeat and fresh RPMI 1640 media supplemented
with 1% FBS. The supernatants were coflected after 72h and IL-6 concentration in
the culture supernatants was assay by ELISA kit. and the other methods for assay
were performed as described In Materals and Methods.
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4. hFLSsollA] NF-« B binding activityoll o]} @k

KHHT?} €5 HA} Q1AKI NEF- ¢ B binding activityol] n]X]|
= g3ke B3NS 21, Fig. 120049 20] izl vl
KHHT 5079 DNA-binding E40] ARIEUTH

o

P~ =
g &
& &
N $
Fos Tl
o & <
<Y S &
d — rhlL-1+rhTNF-a

p65s —»
p50 —%

NF-xB

Fig. 12. Effects of KHHT on DNA-binding activity of NF-«B in
hFLSs. Human FLSs were pretreated with various conc. of KHHT (400 and 100
ng/ml) in the presence or absence rhiL-18 (10 U/ml) plus thTNF-a (100 ng/ml)
for 6h. Nuclear extracts from hFLSs were incubated with a 32P-labeled DNA probe
and analyzed by 6% polyacrylamide gels. Electrophoretic mobility shift assay by
NF-# B binding activity.

5. hFLSsollA] AP-1 binding activityol]l 9]X|+&= @&k

KHHT7} 95 HA} €JAIQ] AP-1 binding &&oil PIAl: &
skg ZANSH 23 Fig. 1301418 Zo] iz groll vldled KHHT
£0§70) DNA-binding &40] UL},

S s
& &
S S
S S
Nd N7

I,‘L"
&
ol
&

2

<
&
&
e
5
*.

+_ rhiL-18+rhTNF-a

c-fos/c-jun—p AP-1

Fig. 13. Effects of KHHT on DNA-binding activity of AP-1 in hFLSs.
Human FLSs were pretreated with various concentration of KHHT (400 and 100 mg
/m} in the presence or absence thiL-18 (10 U/ml) pius thTNF-e (100 ng/ml} for
6h. Nuclear extracts from hFLSs were incubated with a 32P-labeled DNA probe
and analyzed by 6% polyacrylamide gels. Electrophoretic mobility shift assay by
AP-1 binding activity.
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6. hFLSs &4lol] X} &g

hFLSs Balo] uixle Golde il-18(10 U/mi)ed
thINF-27H2 XElst tEZ2 187£009(0D)2E UERt,
thiL-1 8 (10 U/ nf), thINF- ¢ & KHHT 400, 100, 10 ug/mnt HE
232 742} 1.06£0.08, 1.94+0.09, 1.880.10(OD)E LIERY, THE
Toll Bl ZE ARTolA hFLS AlE FAE dMsiRSn,
400 ug/m¢ Aelolits FAY Je 27t VERdTHFg. 14).

" rhHl =18 (10 Uzmi) plus T PNF-ax (100 ng/mi) treaiment
-

4

E 5

161

e &

e
L3

hFLSs proliferation (0.Dat 490nm)
® e
& S

o
[

<

100 10
KHHT (ug/mi)

Controt 400

Fig. 14. Effect of KHHT on the hFLSs proliferation.

7. M ELY reactive oxygen species (ROS)o Al At

ROS 44422 rhIL-18 (10 U/mf)$} rthINF- ¢ & X2I$H ol
Aol ulsled KHHT(100 pg/me) B XelFolals Fig. 1500
A} Zo) ROS A4idol BAERTE

()
4

BELSS  Control (hil.-1p + thINF-a)

50
f

Not staining V

e KHHT 400 ug/mi
(rBIL-1p + tRTNE-)

% (thiL-1p + thTNY-ct)

Relative el Numbey

e -
3 2 o e

1 v A
—»

Fluoresence Intensity (FL1)

Fig. 15. Inhibitory effect of KHHT on the ROS production in hFLSs.

Human FLSs were cocultured with KHHT and hFLSs pretreated with rhil.-18 (10
U/ml) + thTNF-@ (100 ng/mi) for 48 hours. After cultured, DCFH-DA reagent (50
mM) treatment and the cells were harvested, and assayed for ROS producrion by
flow cytometry, and the other methods for assay were performed as described in

Materials and Methods.

FUtEO| =

Z FE Ui B
Aok, BEY
Al

=

9 71 =4

b}
to

PIB mo 2 &ao] i FAEQ Yol7|H2EA H
AHoZE ¥E ful QoIS AA, £E £X 9 Y, 7159
FES 71 AT, RASH ZS uhd ZolAlE §1019] AlA 7}
2rissl0l 22 A4EE gE0F olglal £R9) &iof ma
s AL ZIHey ™. six) RAol thS ek XEE IA
ARRER) (NSAIDs), BEHIEIARR(DMARDs), RA0E &
ZEAMAZ TEE 5 YOUP, NSAIDs:= Qarzot 415
Holg xelsty, FANR SERXNE Qs FriEE, A8
Hol, gk, 18 5 CI) RES0] wsH, EFnEIA
%% (DMARDs)= brjol wigh &+ 7183} A U 7itis)E
OFg ol Al&A Sol AR ChErke thEo] Ui, weki ol
3 R 3E5) YK A2 guls] d77 AYEL s
A8 W 2 proinflammatory KO1E71019] 4% BE & 0183}
= upna SAA RIS gy Solct™™. ) Fulgol= BEY
ol 7}AF Wol ol okl H]SA(Vioxx), A # E el A (Celebrex),
oD@ (Enbrel) S R% HZES B85 Ad AlIETIQI
AZsH= AEolnh. SojBolA] RAE 49 (F-HH) "olA

‘ARRESSEEATISED RESBERIE EREESEH,
RABESEH T QFY Hig 2ol 5ES Syl vlEH
7V SABICIL B 4= @100, o] ol B3RS $H018F A Z ol 4]
UEE SR, BOR, BHE ARESHR 2 ERA 59 UF
oA 25 RAE 33 BEAD SRR RED HHE 22
& Aei!. g wWolo = WA FE AER SV EE
9 &9 Yoo NAE o] F <BEMESY dME Z-

ot - A9 HAo) WE HIEY EAL 71€3 B} AL, (BE
wRERS) V<BELESY GIEHER) YSiE 7125
OF 017 B7I7} 518 MElolA] Z - 3} - Al AT why
B 7143l0) B719 514 R Q82 AZ35KL, (&
EERE) ol Mg T BREMEE (SEA) Yo
AEe BEo| s (hill, FHAK SOE o) 4=
EREBICI T BUT) Wald Sio)slojx] RAS ksl 2Eol
ABE UEE BR, BE RRS S4CE Bl UKBR, %
IEK L EERE =9 wiol &85a Yoy, dxg
ol 0| XBHES A9 YolA] RA X129 ZFH &
R 4 923 o] = BRE, A4, A4 52y,
gul 47, RO} W &40 Xg, ESR oh} CRP X]9) 4
& Eof tick] 9F BIE FEEOEM JUFOZ e &
TEQo] X8 WEOIA ZHHIL Yrk B AR rmjgsge
RSt B&FhbE oA AIEEOE 1% BREC 2885
= Ao HRENEY SRl #RbHeEE G2 |
3 RIS KPolth 71E0) oo BEEENED oF2 Tyl
Ao} SAKRH AWEY SWEE Gt AFHoZ FEHR B}
QUIEHN 5] 22 B9 =RolA BEE MMl W
o XEAES E3F RAG 7H EEQ AOE HAE up) ol
on, oF9e Zojgolt BWEYE Al ik BEAELE]
ESR, CRP, RBC S0l S94UE #slE Aighe B v}
o, ABEOZ 018 BHEM S/IE B AR 9Al RAS
ZER BEAo] FAFQ Ayt 7Tt B8] oy Bzt
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MBRIEIMEOC] Rheumatoid arthritis B KO1E7101 W MRET nIX:= P&

ol vlal 3: 1 BT E e 0] Hrh= FollA] oy 2 A
Bxoll thgh A77 EQE 2SR Holrt RAol i |ol |
vy 1M E oA BisIAIAl ke Aol AT HAgayesg
8 Ee 7 £F7 njdEQ gl ZZEOZN AlAE T
ALEE AMEY B208 T 27 £Q¢ d8e 3l 9%
MRS &3l 2T PEES NSO EN EFHOT BEE
SHgHs BEEkY olZo] F£& olf1 YA, ag of
2] YQlall A&l HEH dutedo] A1ZGHH THIZ 53] CD4+Lt
719M1 371 FUIEY BEP £7]0) o)gE BEel ViEhY
w, Zolo] gt ZAHEY HalMEo)A ICAM-1(intercellular
adhesion molecule-1)0} LIERL}IL THE G & M 29 {&1 BT
o] UK. P BE Kol strHol L F4l4¢] ga
HEe 7IH2E MAANE UExt A2 g dabr, oAl
=, 120 e SF79 AlZ7 diske BHlE S0] e, o]
& AIETRIY] F4EQ] Y4HEC] RAS HElH, QaE k4
o Q10T WAE I U, & 0]F KolETRIY SHE T}
FUIEIA Rt o] o Q01 SUIRAYE, gulig s, gt
54, d3E3 9] &4 SH RAdXY A4 G E UERE
HRIC T QIAEL} RA B HO|E7FRICEE TEEFoA L}
2 IL2, IL-6, BRMEHAME colony XG4 (GM-CSF),
tumor necrosis factor- & (TNF-¢q), transforming growth factor-
B(TGF-8) 8ol A1, 43 uiEdA [elske L1,
IL-6, IL-8, GM-CSF, macrophage CSF, transforming growth
factor- B (TGF-B) 0] 2m, o] Yol fibroblast, endothelial
cell SollAl #u|gk= IL-1, IL-6, IL-8, GM-CSF, macrophage,
CSF 50] ATk, RAol ojAlE B8] IL-1, IL6 X TNF-q
= U958 fidle 5o Kol ETRICE dElf e, A2
d7E X|8AE IL-13 TNFE Ridshs SFEEo] ofv| Fulg]
& BEY AFAHZA S90S WAL JYTFEH, IL18E TNF-¢
S Zo] dRME, IREAZERE MMPY WEE ASESHL
NF- ¢ B A}QIA}9} INK kinases, p38 kinases9] 515 $52 &
TEOER 25 i 4ogiEd"Y, 2 48dAE HEE
ol Higld sk JEXOTE LAEIN I, 200 pg/me 01419 &
ollAf= 50% o4 ZA5I 2 (Fig. 2), ELISA kito]l O} 2012}
ol thst A&k ZRINAE 100 pg/mb 01419 FToil] thxETo)
Higle] ARERTHFig. 10). [L-6= 72t LAl E, SN
i, THIZO] Qs 44tElE T8 EE4d ROIETRICEA,
£3] IL-13} TNF- o oll Q3] 2817} FRE ™), 2 4@l
= & o) Bl ZE koM & 272 ZHAsKH o (Fig.
3), 2ol it AT 100 pg/mé 0149 SEolA 79
A AR EJCHFig. 11). RA0IA] TNF-g & &dH(synovial
fluid)9] thAlAl} E(macrophage)ollA] UXH O 44k 71 RA @
Holld 2 T2 vehim, TNF-¢ & A& IL-1, IL-69
granulocyte macrophage colony stimulating factor(GM-CSF)&
AMEF . AT Feldman S44)2 Algh TNFol o}
monoclonal HE HEHE BXQ HHUZ FASH 23,
2&3 83 Creactive THBZIO] F0] FEHOE MMFEE A
€ 2 4 JUrtn Ea$ byt ok 8 dEoliE in vitro

(RT-PCR#} real-time quantitative RT-PCR)oA] 25 TNF-¢ &
FA ek o HEuljglo] FF AR AR IL-1, IL-6 2k 4
o dA HEEOEN 2 AFEI B BEGH 1E FEd
IL-1, TNF-a ¥ IL6 719 gF §& 7|™ol i gaH o &
gt @ &+ Uk IL-, IL-69} e 435l halZolA &
gke E TE AOlEFRICE, A St E9 thAlMEY &
Alg RTdhs GM-CSF™) fdxt whgl Al thzzol vlskd
STYEHOE RE skoli ZASICHFig. 4, 5).
Prostaglandin synthase(cyclooxygenase) 5 7§<} isoform
91 COX13} COX2Z H|o] Q=tl®), 0] & COX2i= RA guizlo]
B0l U= ZZ o419 prostaglandin FHoll FZ Fadsh= A
o7 AL ek wE CoX2:= IL-1, TNF, LPSZS
mitogen O[L} reactive oxygen intermediates &% Fat XI= ¢l
AFEo] 98] 4 3}Elo] prostaglanding E71K171E 7ol #
A} prostaglandin synthase 2(COX2)E HEAHOF Am|A|F|E=
NSAIDs O 7jiioll B2 A7} oj20ix| 1 Qirt. & 4§
ollA] hFLSSollA9] COX-2 @A 28 HrloliE thEol b]
Sl 2E 4AE sholix & Zo8 AAMEAOH, real-time
quantitative RT-PCRol| I3t H2&F dEoliA 't 400 pg/ml Lol
4] 50% mRNA 2310} A= ACHFig. 6, 7). o HA] IL-1, TNF
FAAL e 20l 2atEo], 8 A7) L1, INF 59 AOlE
7R] EHE AR EN, COX-2 FRAL ddlg & 07 o
Aol HAEE £ Jrk NOE RAoA] €Y 89 &7},
chondrocytesol] 2|3t matrix 44412 A metalloproteinases®]
g5, "Y k39 M3, osteoblast & oA, ROIEFIQ] 74,
osteoclastic bone resorption 2] S%1 Eof] BATIH= B2 AT
07} Bu=gict. £5) ¥% WL inducible nitric oxide
synthase (iNOS) 9] pathwayE [Fusls &8 HlFCE By
1 A=, iINOS &+ IL-1, TNF-¢ % IFN-y 59| g8+
M Eoll o8] SHSECPY. A2 BRY 2ZolE= GEE Ko
E7RIQ) IL-10] ChZF SA31IL Hrist NOE A4 dlk= INOSY}
WA Aok H4E NOw g5 AZANEY 4 thilaly
Zoll it BH 5= 44k superoxide anion (O2)3 HRS5}
o ZYgH AI5HAIQ1 peroxynitrite (ONOO)E HHEOZH &
SAHEol| 41518 AEHAE Jigle BEYO| A0lo] Hle AL
2 FEEL Yk, A2 Animal modelolA] BE FEH =
& &£4j0] NOS oA £og ZALEcks H1%¥s o] 2
2 AKlg ZEAFL Uk 2 AHAME IL-1, TNF-¢ 8%}
w23t URIBH NOs-I {EAL welo] 5% EHSFE
2E BkolA & 228 46l THFig. 8). ¥F g B
U= HAF QIAFEE AP-1, NF-¢ B, STATSE, O|ES & - 748
OF MAP kinase (MARK) pathwayoll 9l&] Z&=H, olgis
QI41g A AL vt AZ9 Al=ol ddl Edsle T, o
% ZAgolA] SRAL FAME 2RI, Mo ETleln AR
Y FEA WA Tierel AARIA oJat A=W, 0159
310l NF-xB= 418 & digol vizst dEEy
(proinflammatory) FAXLS] W E TESIE HARIAIE, &5
HHoll 538 IEr2 gict NF-« Boll 23 F = E718 A&

Q
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712 B WETE JolEole g/ 14 B9 gdn
AZQ71E g AEA|F]AL TtHR]7]E MMPE S7W171E153,54).
I 2 FARIARL Activating protein-1 (AP-1)2 FHEHollA
UM LY HFE F7AIFIA, THE A Eol4] collagen EHH-S
ARBIIT 6, TR FESFE B7NITIE 848 HEske
TIZAZE AFESC). B U8ol)4] NF-KB binding activityol]
ul]E GHAE 400 pg/ml o)A FAEH ARERSH,
AP-1 bin ding activityt= 200 gg/ml 0]4Q] EToA] R
B15kd ARIEIQUCHFig. 12). NF- ¢ B7} g4 8eloll wlzl TNF- ¢,
IL-13 % IL6 59 WOlEFIR] wdlo] ol7|Rths FollA] NF-
« B 24 oA Zi} GA] TNF-q, IL-18 Y [L-6 WS Aol 2
BIElil, 4718 IL-10 258 &7k RAC tigh £ A|59] HAER
F B E ARBIFI AUt 1719 HE &3 4% EES
4}A= mitochondria WollA] ATPE 448H=t] 018T)X|9k o
5% A= &S BEAHE vigo) 93l QAo) S22 ACE &
23Xl ROSE WekEo] X]4501 ROSS| MM e NEE Y5k
DNA, thitzl, X8 59| A LEA B2E A3RIA AZ9
N15E A3 MBlATIE RAOZ YA Acb*. ulghd ROS
ol gt AlZ7)1E9 Ak 2 HYyH &S dojlE Ao
W e, & AEolA ROS A Aol Blskd
2E 48 skolA Zadioi(Fig. 15) NOS-TI 78X} wad 23t
(Fig. 8)9} BEIACL

4 8

MEISIRC] & REMERES 59 RA Hg X Ak 29
ol Uil S AUl ten 242 ZNE dUrh mLFCs
S} hFLSsoll th$t B4 UBoAe= 25 90% o]Ate] ME BES
o] Ueh} MliEES VERIAl i, hFLSsoilA IL-18 |8
A gl e dz ol Higl sRAEHOE ULsen, i)
2ol gk HEAAE 100 pg/me 01419 BEoliA AAEACE
hFLSsollA] IL-6 FHAL YH S tE ol HISId ZLE STl
& 207 Z43I%ou], Bl g oA 100 pg/nl
0]419) sl FOHUA AMFHACE TNF-o FEHAL WSS
2270l 818k 100 pg/me o[4S sEolA HAERSH, CIA
Hell HEoME BE 4E skdd f94UA AXERL,
hFLSsolj4] COX-2 FAAL e & 2ol H]glod ZE 48 =
LollA] AAEI) O, real-time quantitative RT-PCRol| 913} &
& AEAA T 400 pg/ml SEAlA] mRNA 230 50% A=
Qct. NOs-2 FHAL el 2 iRl uidld] sLoE8Hoz &
E =TojA] 245190, GM-CSF §XA el e o R 7o) H)5}
o sEOEHOE LE sToli] ZASIHC). hFLSsu NF-« B
binding activity= 400 pg/ml HTolA] EXHAH AA=EROH,
AP-1 binding activity= 200 gg/ml 0]219] =0l thE ol
Higlod AA ALt hFLSs F4lo plX|= FElolAl= 400 gg/mi
sEoA F94 UA AU 2T, ROSH| Bzl FakllAle
ATl Hidle] HE AE skoli Bikzo] AR

DIES] BRE Bl MKEMES RAS gy I Jdoj

¢ - 183

E83 HEE che #d AOIETRI EY ME W FHARIARI
AP-1, NF-«B &4 AAsld RALUE GAE VERICE
A, Y ZHAES ST dBEYE g 18EH, & F RA

XE A Aol 7128 TR E 4 AE AR AEBn)
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