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Inhibitory Effect of Kamisopunghwalhyeol-tang (Jiaweishufenghuoxie-tang) on
Inflammatory Cytokine Production and NF-¥B and AP-1 Activation in Cultured
Human Fibroblast-like Synoviocytes

Yang Dong-Won, Oh Min-Seok, Kim Dong-Hee"
Department of Rehabilitation, Department of Pathology, College of Oriental Medicine, Dasjeon University”

Objective : This study was carried out to investigate the effects of Kamisopunghwalhyeol-tang (Jiaweishufenghuoxie-tang;
Kami-SPHHT) on the immunity responses of the synoviocytes isolated from the patients on theumatoid arthritis.

Methods : Cells were stimulated by Interleukin-18and Tumor Necrosis Factor-a in the presence or absence of Kami-
SPHHT, and then induced cytokine mRNA levels were determined by RT-PCR and real-time quantitative RT-PCR.

Results : Levels of IL-15, IL-6, TNF-a, COX-2, and NOS II'mRNA expressions significantly decreased in Kami-SPHHT
treated cells compared to non-treated control cells. Also, DNA-binding activity of NF«B and AP-1 decreased in Kami-

Conclusion : These results suggest that Kami-SPHHT. may be involved in anti-inflammatory reactions by inducing
cytokine gene expression in synoviocytes, and further in vivo examination on its efficacy can provide potential application for
the treatment of rheumatoid arthritis. {/Korean Oriental Med 2003;24(3):84-95)
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N— J
M E
FriEolE #MG LS Y Add 5 8=1Y o
2.0 T3 B 2 ol R3lo o] sk
A4 12003 49 249 - = RAIAF 2003 59 1Y so 23] & 5 gle Ago R, Wil 29,4
-l 20039 69 239 FH 79 Ao dFukee WYeR g By
SR HEE i FgA FT 82 F dddgn @ o9l = o] A7|E HAMels ohg A Az

o|3Joh 8 W e
(Tel: 042-280-2623, E-mail: dhkim@dju.ackr)

84



G5 9 29 ¢ fekHUAE M%) human fibroblast-like synoviocytes W95 7% cytokine® AN Al w]2]& 48  (515)

grojgtol| X FrupEol= WH AL i, FRETA, £
BRI, R, i, SR o] Mol S3vPon
T g en, F5 QA9 Est s g el i
P AERgol JAJER MRS WMoz 718 &3] i
Bt =lo] Aets B 2E R, #OE &
B, A (LIRS, TR MLERS S TR 500l 2
453 3l

Ao 712 BUaGEmES e (LERE
D TEEERERIE, ST, BRI, HIWE
BAEEGL, AL E SRR, EERE IS ol Z1AE
o] &, (REEEYF IR TAHBE
TR e, B RRFEIL BT 2, R sAL o]
g} st FEREIC.E FriEols WG &8 7%
g Aol

N
off
tlo
o
oz
>
)
=

o

g

g ro
fo
Hu
i)
fm
o,

i

o)

2

2

O
2
)
N

P,
i)

collagen

bt 1=
2 AAge] 94 Bt dSE Buskict

]

B34 A5 A& /i) 98 dFE HENL
Bk iR, Esste ME e st
fnek s EGE M %S A &2 human fibroblast-like
synoviocytes (]} hFLSs)ol| 4] IL-18, 1L-6, IL-8,
TNF-e, COX-2 2 NOS | #%AF #8& &H3stxm,
AAMEA ] NF-#B £+ AP-1 binding activityol] tf&te]
DNA-binding 84S 274319t}
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1. /M=

DAk = 717]

ORI

2 Agd A& Ak diethyl pyrocarbonate
(DEPC), 34,5-dimethyl-thiazol-2,5-catboxymethoxypheny
1-2,4-sulfophenyl-2H-tetrazolim (MTS), 2,7,-dichl-
orodihydrofluorescin diacettate (DCFH-DA), complete

adjuvant, chloroform, RPMI -1640 % & % ,
isopropanol, 8 &g (RBC lysis solution),
ethidium bromide (EtBr), dulbecco’ s phosphate
buffered saline (D-PBS), formaldehyde, lamide,
magnesium chloride (MgCl2)+= Sigma A} (U.S.A) A
Z& AMEEIE o], AR RN (fetal bovine serum,
FBS)& Hyclone A} (Logan, U.S.A) | %<, agarose
(FMC, U.S.A), propidium iodide (PI)$9} RNase+
Pharmingen A} (Torreyana, U.S.A) A &-&, rhiL-15,
hTNF-2= R & D system jit. (Minneapolis, U.S.A) A
F2 SR, TIE 9 A%e &7 A%
AT

@ 7171

B Aol AHE 7)7) = B (3, Korea),
rotary vaccum evaporator (Buchi B-480, Switzerland),
freeze dryer (EYELA FDU-540, Japan), CO2 incubator
(Forma scientific Co., U.S.A), clean bench (Vision
scientific Co., Korea), autoclave (Sanyo, Japan), micro-
pipet (Gilson, France), water bath (Vision scientific Co.,
Korea), vortex mixer (Vision scientific Co., Korea),
spectrophotometer (Shimazue, Japan), centrifuge
(Sigma, U.S.A), deep-freezer (Sanyo, Japan),
thermocycler system (MWG Biotech., Germany), ice-
maker (Vision scientific Co., Korea), homogenizer
(OMNI, U.S.A), plate shaker (Lab-Line, U.S.A) &
ELISA reader (Molecular Devices, U.S.A) 52 AL-&-35}
Aok

2) o)

B Aol AR mkBUEE MBS A 3
e n &b AW 3t e,
Al 5% 8g2 7etAth AHEE e oA
gt FE&Thig oM TR § A Adste] ALg
L, A 139 e e oS3 2

3) IR BRE IS 25 v

PUKBREE I85(0) 5} Kami-SPHHT & #] %)L 33
B 247t FH5 2,000 nlE 7fete] G 27
A 3AIZE FET AL HE FY AFsto o] &

73t 554 (Rotary evaporator, BUCHI B-480,

o & g v
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Prescription of Kamisopunghwalhyeol-tang(Kami-SPHHT)

[:2 %4 L g Hi=(g) [ t A HEE)
B Angelicae gigantis Radix 4 it Arractylodis Rhizoma 4
n= Cnidii Rhizoma 4 FEiE Angelicae koreande Radix 4

BN Clendtidis Radix 4 R Cinnamomi Cortex 4
Bt Angelicae davuricae Radix 4 HAE Carthami Flos 1.2
T Sinomenii Radix 4 b3 Lycoctoni Radix 6
=] Phellodendri Cortex 4 AR Testudinis Carapax 4
Bz Aurantii nobilis Pericarpium 4 TE Zizyphi inermis Fructus 20
EE Arisaematis Rhizoma 4 %% Siegebeckia glabrescens 8

Total amount 832
Switzerland)2 ®Z3lo], o| & A T2 A=R7] hrTNF-¢ (100 ng/ml)S Z37;9] welle]] A 7}3sla] 6 Al

(Freeze dryer, EYELA FDU-540, Japan)& ©f-&3}]
24 7A%3% 21.5g Kami-SPHHTE W% (-84C) &
StHA A TEZ 3|4t ALE- T

2. diH

1) A X wlef

Fdoistn oshofe 2 g FobEols B
A3zl synovial tissueE ZHF 4o} synovial
membrane 322 cool D-PBSE 33| A& 3 & zt&
Z7to 2 Aehsle] conical tube (15 ml)ol] Bl 1,400
pmol| A 587+ YA 2] sl th Tubed] RPMI1640
{containing collagenase A (5 mg/ml, BM, Indianapoilis,
IN, USA)9} DNase type | (0.15 mg/ml, Sigma),
antibiotics (penicillinm 10°U/ml, streptomycin 10 mg/ml,
amphotericin B 25 ug/ml)}& 43 37 T CO2 vj 7]
A 2 A7t Bt wiorslitt 7)o 0.5% trypsin-
02% EDTAZ #7}3) 3087 7|% wj k3l & PRS2
oF 2 3] 1,500rpmol|A] spindl RPMI1640-10% FBS
Jd 1 FY Fot vjksldth 1 9 F 0.5% Trypsin-
0.2% EDTAZ hFLSsE& #&]3le] RPMI1640-5%
FBS Hjj ekl o)l 10°cells/m! FEZ Zb3=0] 24 well plate
o 23s90h

DHFLSsS] AL HEL AATE

() RNA =

WA hFLSs= 24 well platel] 1 x 106 A| L& £
&9ith od7)o] Kami-SPHHT (100 ug/ml, 10 pg/mi, 1
we/mDE A Edtn 141z 3 hell-18 (10 U/ml) s}
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ZF WjoFatIL 2,000 pmeflA] 5B P4l STk
AAEE F AFYE AAs, 97]9] RNAzol®
500 M4E 931 &8 WA s o] EF
B2 alo|| chloroform (CHCB) 50 4 S A7}3+ & 15

=
23 OA] EFET ol 5 gl 15 B2t AR
% 13,000 pmef Al Q941 Balgt & oF 200 wo] A
NS 3| 43te] 2-propanol 200 9} T3 £3 & A
M EED GEolA 15 B3 BA g4t o] & o}
A] 13,000 rpmol| 4] Y4l E2]g 3 80% EIOHZE &

A3t 387F vaccum pumpol| Al A Z3te] RNAE
FZ3th. 23 RNAE
(DEPC)E A 2|3 20 9] FH7o] ¥ heating
block 75 Co A E&43 A|7] & first sttand cDNA
Aol AHg-3tsiTt

Q) AHALFHEL AHnks

A A} (reverse transcription) ¥H3-& 4| ¥ total
RNA 3 & 75Coll A 58 F<k WA A7) 1, o9l 2.5
# 10 mM dNTPs mix, 1 # random sequence hexanu-
cleotides (25 pmole/ 25 ), RNA inhibitor24] 1 ¢
RNase inhibitor 20 U/4), 1 4l 100 mM DTT, 4.5 4 5
XRT buffer (250 mM Tris-HCI, pH 8.3, 375 mM KCl,
15 mM MgCip)E 713+ &, 1 ©2] M-MLV RT (200
U/u)E THA) 7}3ta DEPC A28 S/524 HF
F37} 20 w7t HEE ST of 20 W] ¥ EF
g 2 412 5 2,000 pmol A 527 YAH RS
37C & FZAAM 608 FF ¥HS-AlA first-strand
CDNAZ 4% The, 95TalA 5% 5 BAshe]

diethyl pyrocarbonate
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MMLV RTE 2843 Azl & g0l da®
c¢DNAE polymerase chain reaction (PCR)<]] A}-8-3153ct.

(3) cDNA PCR

PCR-E Primus 96 Legal PCR system (with high
pressure lid, MWG in germany)Z ©|&-38to] $335}%
ok ¥Hg2 ofn] 49 3 Mo cDNAE FE o7 A
£3}31, 8o )3 primers P-actin, interleukin-153
(IL-1B), IL-6, tumor necrosis factor-a (TNF-a),
cyclooxygenase-2, 18] 31 NOS-II F+AAE FZ3}7]
9 8ld sense primer (20 pmole/ )¢} antisense primer
(20 pmole/ 1)E E3ste] 1 W& 748ta, ThAl 3 i
2.5 mM dNTPs, 3 4 10XPCR buffer (100 mM Tris-
HCI, pH 8.3, 500 mM KCl, 15 mM MgCDh), 18|31
0.18 14 Taq polymerase (5 U/p)E 713 o} HF
27t 30 W =S BAdSHTE 718t pre-
denaturation; 95, 5%, denaturation; 95¢C, 5,
annealing; 55°C, 1%, elongation; 72°C, 1% 25 cycles
3l 5] post-elongations 72°Col| A 3E Feke] Ao
2 PCRS 333t 2+ PCR productse 20 42
1.2% agarose geldl] loadingdhed 120 V 2704 208
T A9 5 Foka EAa

3) Real-time quantitative PCR £

(1) RNA extract and cDNA 4]

hFLSs 2x10° A| £ & 12 well plateol] 58 & 28]
olgx A RPMII640 B ofd © 2 overnight Al %

Oligonucleotide®| ¢47|H|¥L c}2a} Zct

o}, Kami-SPHHT(100 ug/nl, 10 w/m)ZS Helsta 1
AlZF & hrfl-18 (10 U/md)$} WTNF-a (100 ng/ml)S
Ztzyel wellell H7Fated 423t Fot T2 wjgt &
7}zBS A Astil, RNAzoIBS o] &8k} hFLSsq
< HEH F RNAZ F&3= S H3ideh &
29 total RNAE DEPCE AH2l3t 20 W o] FHF5ol
=9l & DNase I BUlube)S A a5l 37 €9 3L
Gz A 1A1ZE vjokstar, 72 ¢ 2 heating blocke) 4]
1023 £44A170 § cDNAE 3Hd3tglth.

(2) SYBR Green I with the Smart Cycler® System

Real-time PCR2| Z7-& Taq Buffer : 754, 25mM
MgClI2 : 10544, 2.5mM dNTP : 604, 15uM S1 Primer
11544, 15uM A1l Primer : 154 SYBR Green 1(1/3,000)
: 75ul, EX Taq(5u/@) : 7545 E335to] 14 4o}
template 3 44, 18] 3 275 8 W& £¢3le] PCRE

Real-time PCR specific primers

. Size of
Gene Primer sequences products(bp)
L8 5-AGCTTGGTCCAGAGTGAAAA-3 180
5-GAGGCAGAACCATGAGATAT-3

L6 5-CACTTTGGGAATCTTTCCAT-3 160
i 5-GTGAGTTGAGAAGCTACAGA-3
5-CTGGTGGAAGCTTGCATCAC-3 150
5-GGAACAATCCAGCAGCCGAG-3

5-GGAACAATGAAGCAGCCGAG-3
S5-GTAGAGTGGAATGTCAGTGT-3

NOS-IE 5-GGCCTGCTTTTTACCTCAGA-3 139
B 5-ATAGGCAAACTTTCAGCTAG-3

TNF-a

COX-2 140

Gene Primer Sequence
sonse 5 -CCTCTTCTTGAGCTTGCAA-3
IL-18 antisense 5 -AGCCCATGAGTTCCATTCAC-3
sense 5 -ATGAACTCCTTCTCCACAAGCGC-3'
IL-6 antisense 5 -GAAGAGCCCTCAGGCTGGACTG-3
sense 5 -AGCGGCTGACTGAACTCAGATTGT-3
TNF-@ antisense 5 -GTCACAGTTTTCAGCTGTATAGGG-3'
- sense 5 TTCAAATGAGATTGTGGGAAAAT-3
COX- antisense 5 -AGATCATCTCTGCCTGAGTATCTT-3'
sense 5 - CGGAGGATTGCTCAACAAC-3
NOS-I antisense 5 -CGGAGGATTGCTCAACAAC-3
pact sense 5 -TGGAATCCTGTGGTCCATGAAAC-3'
-actin antisense 5 “-TAAAACGCAGCTCAGTAACAGTCCG-3
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7123k} 94 o A 52, 60 CollA] 20%, 72 CollA
52 Z % cycle2 3ol 40 cycle #2EiH T

(3) Smart Cycler® System

Smart Cycler® Unit(167§ 2] I-CORE™ Module &2}
olt}.

4) Electromobility shift assay (EMSA)

ORIER T B

hFLSsE 6 well plate, Z} wellol] 1x107 4} 4] B3
Bt Fejold A 4 RPMING40 v g o g
overnightd}91 th. Kami-SPHHT(100 ug/mi, 50 ug/mi,
10 wg/m)E A 2jstgiaL, o8 A2l 142 & hiil-18
(10 U/m!) 9} hiTNF-a (100 ng/m)E 1587+ SA] ujok
a3t
(2) Nuclear extract
kg AIEE 4CAA 1,200 pmO 2 1083 o
gelstel 4592 AAR ¥ MeNATR 24
sttt o] Aol 3uf F3lo] #F&A A (10 mM
HEPES, 1.5 mM MgClz, 10 mM KCI, 0.5 mM DTT,
0.5 mM PMSF, pH 7.8)& #7}stn &g 1087k
WX 8 & 2,000 pm o g 1087 A&
HE AASA A7l ThA] EF8A AE et
0.1% =7} £ NP-402 A7}3 & Dounce
homogenizer B pestle S o] &8t} | X & o}y - &&
33} 4C 2,000 pmO 2 1087 QAR sk A}
42 AAFLA o] AT &F89Y C (20 mM
HEPES, 25% Glycerol, 0.35 M NaCl, 1.5 mM MgCl,
0.2 mM EDTA, 0.5 mM DTT, 0.5 mM PMSF, pH 7.9)
£ 25 ml A7k 4CAA 12,000 pmo.2 1AL
e dA RS b AT L Bt 18A13F 50
o} -0l ¢+&49 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)cx] B39t B4 H AEE 4¢
oA 12,000 pm o2 1A]3F A4 E23 F 45
7HE Bl grek gl

(3) Gel mobility shift assay

EMSAZ 93} gel shift oligonucleotide & 7)8] g &
thS3} 2t Annealinge] ¥ NF-«B; 5 -GGCAACT-
GCTCACTCTCCCTTT-3 ¢ AP-1; 5 -TGACTCA-

o>,
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3, probe 2 4, polynucleatide kinase 2 4, kinase buffer
1 4d,32Py-dATP 3 ¢, DW 12 Wl & Y1 EF3 ¢}
37 ¢ heating blockoll A 1A)17F k218 3 &7 &
B st 94 %2l £ 1x TE buffer 100 4 S 4
£3%3}31, sephadax G50 column©ll 4] 1,800 rpmel)
587F 941 22)3}ko] hot probe 100 4] hot probe
of probesz AFE-315iTk DNAS} g 3)o]
122 20 g 2] nuclear extract, 2 ug®} poly (dl-
dOy7F Eoile w9 (10 mM Tris-Cl, pH 8.0, 100
mM KCl, 5 mM MgClz, 0.1 mM EDTA, 2 mM DTT,
250 wg/mi BSA)ol| competitorZ A7}l Av}s)
A 1 G HellA 3083 g7 vE] &)
gl z}7}o] labelled-probe® (0.5-1.0 ng, 100,000-
2,000,000 cpm) #H7hek F hA] 3087 G5 99l
A ghe AT} o} 7)ol 6% polyacrylamide gel& 205
7t preruns 3he] wWHS-H & loading 3 THE- 150V, 10
mAZE 3A7F B9 A9 %S 3+ th Bromophenol
blue (BPB) dye7} © 0 2 XF] 12 en3 =7}A] 0] £38}
A HA A7ldEss 2%

(Bio-Rad)ol| 4] ¢F 3 2|7}
=E3AA ZFA A

Y oy X koo de

[¢3]
1=
?;5’:]7—

o}& vacuum gel dryer
23 oS X-ray filmol)

A K

Z o

1. Bz e| AE

DIL-189]] WA &

RT-PCR ¥ o)) A = Kami-SPHHT7} 100, 10, 1 ug/
mo FEAAA FHA FHE TE YEHOR HAh
A Z tHFig. 1). Real-time quantitative RT-PCR 4] oj]
& PCR 33 cyclesol] A hFLSsel B}a}e] o 22(IL-
189} TNF-a xjgj5t)o] oF 70u)<} FI gko] 2= 9]
3, Kami-SPHHT A 23t AR 2o vl
100 pg/ml A 100%, 10 wg/mlAN A 50% 7HEA IL-
18 mRNA % o] )= Q] ch(Fig. 2).

2) IL-69f] WX & d&

RT-PCR £A o= o] 4] 100, 10, 1 we/mi2] &
%9 Kami-SPHHT £ oA f2x} 4&d-E A
A ZtHFig. 3). Real-time quantitative RT-PCR 4] o

7Y cytokined|| 0jx|= A3k
&
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A
¢ 5 . KamiSPHHT
¥ e & ]
F & & w1 o
+ + + 3 + rhlL-1ﬂAmTNF~a

IL-18

S-actin L — 452bp

Fig. 1. Inhibitory effects of Kami-SPHHT on IL-18gene
expression in hFLSs.
Human FLSs were cocultured with Siegebeckia
glabrescens plus So-pung-hwal- hyeol-tang (Kami
SPHHT) isolated from hFLSs pretreated with rhIL-18 (10
U/ml+thTNF-¢ (100 ng/mi) for 6 hr. Cytoplasmic RNA
was isolated and RT-PCR was performed as described in

Materials and Methods.
A
& & KamiSPHHT
¥ g & ]
I & $ 100 10 s
Q - + + + +

hlL-18-hTNF«

IL-6

B-actin % «— 452bp

Fig. 3. Inhibitory effects of Kami-SPHHT on IL-6 gene
expression in hFLSs.

A= PCR 33 cyclesol|A] hFLSso|| H]8te] o) ZaH(IL-
189} TNF-exj2]#)o] <F 3ufe] Flgto] #&x 3,
Kami-SPHHT Foft2 ozt v]gte] 100 we/ml
oA 50%¢) 7V IL-6 mRNA wéo] JA9S &
2e 4= UATHFg. 4).

3) TNF-eo]] WX 4 &

RT-PCR A oA = 100, 10, | ug/nie Fx<

IL-17 8yG Flvalue
Cycled3d
5 —@— NFLSS

»
=
S

390 364 -4 Controll
1 &~ Kami-SPHHT(100ug/mi) &

185 .. Kami-SPHHT(10ug/mi)

Fluorescence intensity(F1)
n
N
5

1 5 9 13 17

Real-time PCR cycle

Fi

g. 2. Effects of Kami-SPHHT on quantitative real-time
PCR of IL-13 gene expressed using SYBR Green |
dye.

Human FLSs were cocultured with Kami-SPHHT isolated
from hFLSs pretreated with hrIL-15(10 U/ml)+hrTNF-«
(100 ng/ml) for 6 hr

The graphic show the evolution of the fluorescent
Intensity signal related cycle number on a panel of
quantified hrIL-18 mRAN expression in hFLSs using
SYBR Green I dye. Kami-SPHHT; Siegebeckia
glabrescens plus So-pung-hwal-hyeol-tang(100, 10 ug/ml)

IL~8 SyG Flvalue
Cycle33
138 —m— hFLSs

g
2 490 351 —g— Controll
@
8 400 15 —©— Kami-SPHHT(100ug/mi)
£ 360 G- Kami-SPHHT(10ug/mN
8 200
c
8
@ 190
e
5
2 90
w
R G T T T T T T T
1 5 9 13 17 21 25 29 33 37

Real-time PCR cycle

Fig. 4. Effects of Kami-SPHHT on quantitative real-time
PCR of IL-6 gene expressed using SYBR Green |
dye.

Human FLSs were cocultured with Kami-SPHHT isolated
from hFLSs pretreated with hrIL-18(10 U/ml)+hrTNF-«
(100 ng/mt) for 6 hr.

The graphic show the evolution of the fluorescent
Intensity signal related cycle number on a panel of
quantified IL-6 mRAN expression in hFLSs using SYBR
Green 1 dye. Kami-SPHHT; Siegebeckia glabrescens plus
So-pung-hwal-hyeol-tang(100, 10 ug/mi)

Kami-SPHHT Fof Zol| A §32F 2d 2 LA AT
(Fig. 5). Real-time quantitative RT-PCR ¥ o=
PCR 33 cycleso]] 4] hFLSsol| H)a}e] tf =

TNF-ax 2] #)o] <k 4u)2] FI gto] #&FH A,
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TNF-«

F-actin — 452hp

Fig. 5. Inhibitory effects of Kami-SPHHT on TNF-a gene
expression in hFLSs.

A
& & 5  KamiSPHHT
& & §
Qé?' I ¢ 100 10 ugir
+ + + +  rhiL-13-thTNF=

F-actin «— 452bp

Fig. 7. Inhibitory effects of Kami-SPHHT on COX-2 gene
expression in hFLSs.

2 100 wg/mAX 50% W2
TNF-« mRNA 238 -& A8l chFig. 6).

4) COX-29) mlx]& 9

RT-PCR EA A= 100, 10, 1 we/miS) =9
Kami-SPHHT £ 3o] §37 FdS wx o&EH
o2 7+AaAZAHFg. 7). Real-time quantitative RT-
PCR %419 4] PCR 33 cyclesel| 4] hFLSso)| 8] 38}
ZT(IL-189 TNF-ax{2]t)o] o 1.54 9] Flgto]
#3259 7, Kami-SPHHT £ £-2 100 ug/mlol] A
50% ] 9] & COX-2 mRNA 23S o A 315 tHFig. 8).

Kami-SPHHT %o+
o,
=

gk

90

TNF-a SyG Fl value

Cycle3d
~ 110 —m— hFLSs
5 7 Control P
Zoof 897 ! o
2 J 38 @ Kami-SPHHT(0Oug/m) }/""
e £ Kami-SPHHT(10ug/ml) 5
£ 70 63 y
: o
2 /
g o0 /./' g
K /
g 30 s .’ xf“.
3 /‘ ]
© 10 page P ,/t .
LINLAL 0 S e A o

~10 1 5 9 18 17 21 25 29 33 37

Real-time PCR cycle
Fig. 6. Effects of Kami-SPHHT on guantitative real-time
PCR of TNF-z gene expressed using SYBR Green |
dye.
Human FLSs were cocultured with Kami-SPHHT isolated
from hFLSs pretreated with hrlL-18(10 U/ml)+hrTNF-«
(100 ng/mi) for 6 hr.
The graphic show the evolution of the fluorescent
Intensity signal related cycle number on a panel of
quantified TNF-a mRAN expression in hFLSs using
SYBR Green I dye. Kami-SPHHT; Siegebeckia
glabrescens plus So-pung-hwal-hyeol-tang(100, 10 ug/ml)

TNF-a SyG Fl value

Cycle33
17 —B— hFLSs 5t

65 —*— Con(lol‘ "

[T a
38 @ Kami-SPHHT(100ug/mi} By
#(V;.,H"
,

&3 g6 Kami-SPHHT(10ug/ml}
/
#

/,
-
~104 5 9 13 17 2 25

Real—time PCR cycle

Fluorescence intensity(FI)

5
;r

29 33 37

Fig. 8. Effects of Kami-SPHHT on quantitative real-time
PCR of COX-2 gene expressed using SYBR Green |
dye.

Human FLSs were cocultured with Kami-SPHHT isolated
from hFLSs pretreated with hriL-18(10 U/ml)}+hrTNF-«
(100 ng/ml) for 6 hr.

The graphic show the evolution of the fluorescent
Intensity signal related cycle number on a panel of
quantified COX-2 mRAN expression in hFLSs using
SYBR Green [ dye. Kami-SPHHT; Siegebeckia
glabrescens plus So-pung-hwal-hyeol-tang(100, 10 ug/ml)

5)NOS- [ o] »|X|&= 43

RT-PCR Ao A& 100, 10, 1 ug/mle] =9
Kami-SPHHT FojFofj A §2xt 2@dS At
(Fig. 9). Real-time quantitative RT-PCR ¥ o] &
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Q

PCR 33 cyclesol| 4] hFLSsol] ®]tod o) 2F(IL-18% 1 F
TNF-ax 2] )] <k 158 9] Figto] &=,
Kami-SPHHT 24§ 3t0] 100 wg/mio| A A<l 50% ) FutgEo]= #A Y (theumatoid arthritis : RA)S 9
9] NOS-II mRNA %38 -& oA A7 thFig. 10). QA Ee) v HAE vhd 7] Agola BIRY
I (connective tissue disease)?] YE 0 2 Foluko]
2. NF#B binding activitydl] 0|x|= ¥& g v 2 dENhgo] veh #d dER O F

NF-«B binding activity 2} AP-1 binding activitysl] »}
A= Qe BT 20| H]5}a] Kami-SPHHT £
o] Zol| 4] DNA-binding €43 o] oA =]l ch(Fig. 11).
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i 90+
g 704
I i g
q§- g} > Kami-SPHHT 5 304
NS § 1 £
S 7§ 100 10 \ # &
5 ugml -104 5 9 13 17 2 25 29
+ + + * o IR-MTNR e Real-time PCR cycle
ﬁ Fig. 10. Effects of Kami-SPHHT on quantitative real-time
COX-2 W PCR of NOS-li gene expressed using SYBR Green
| dye.

Human FLSs were cocultured with Kami-SPHHT
isolated from hFLSs pretreated with hrlL-18(10
U/ml)+hr'TNF-a(100 ng/ml) for 6 hr.

— 452bp The graphic show the evolution of the fluorescent
Intensity signal related cycle number on a panel of
quantified NOS-II mRAN expression in hFLSs using
SYBR Green | dye. Kami-SPHHT; Siegebeckia
glabrescens plus So-pung-hwal-hyeol-tang(100, 10

B-actin

Fig. 9. Inhibitory effects of Kami-SPHHT on NOS-II gene

expression in hFLSs. ug/ml)
NS
05”& & 2‘?\7@ >
< S A B ch;) Q§
+ * +  hil-18-hTNF« B

A
+ + + rhiL-15-tTNF«

p6s —
«— 452bp c-foslc-jun — AP-1
D50 — i

Fig. 11. Effects of Kami-SPHHT on DNA-binding activity of NF-kB and AP-1 in hFLSs.
Human FLSs were pretreated with various concentration of Kami-SPHHT (100 ug/mi, A and 10 yg/ml, B) in the presence or
absence of thiL-18 (10 U/ml) plus thTNF-e (100 ng/ml) for 6 h. Nuclear extracts from hFLSs were incubated with a 32P-labeled
DNA probe and analyzed by 6% polyacrylamide gels. Electrophoretic mobility shift assay by NF-4B and AP-1 binding activity.
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