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A Study on the Effect of Aqua-acupuncture with Stephania
Tetrandra solution on Arthritis

Yeun-kyung, Lee - Byung-ryul, Lee
Department of Acupuncture & Moxibustion, college of Oriental Medicine Dae-Jeon University

Objective : The purpose of this study is to observe the effect of Aqua-acupuncture with Stephania Tetrandra
Solution (ST-AS) on arthritis.

Methods : The author performde several experimental items : that isgene expression and secretion of IL-13,
IL-6, TNF- ¢, MMP-2, production of ROS, paw thickness, DTH, weight of spleen, expression of CD4+, CD8+,
CD19+ in the spleen, production of IL-6, TNF- ¢, examination of histology.

Results : The obstain results are summarized as follows.

1. IL-1 3, IL-6, TNF-qgene expression of hFLS were significantly inhibited in treatmentgroup, and gene
expression of MMP-2 was not inhibited in treatmentgroup.

2. The secretion amount of IL-13, IL-6, TNF-o were significantly inhibited in treatmentgroup.

3. Expression of P-38 MAP kinase and production of ROS were inhibited in treatmentgroup.

4. Treatmentgroup were significantly inhibited the incidence of arthritis, hind paw edema, the index of
arthritis and DTH of CIA (collagen T-induced arthritis) mice.

5. Treatmentgroup were significantly decreased splenetic weight and the number of CD4+, CD8+, CDI%+
activated cells and secretion amout of IL-6, TNF-¢ of CIA (collagen H-induced arthritis) mice..

6. Treatmentgroup were expressed form of new bone, synoviumin, new margine in histology imperison to
controlgroup.

Conclusions : Taking all these observations into account, ST-AS injection is considered to be effective in
treating arthritis and put to practical use in future arthritis clinic.

Key words : arthritis, Aqua-acupuncture, Stephania Tetrandra.
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I.A &

B S BREVERAZON BpAdle REKRECE B
KMo 2 RBMEME X (rheumatic athritis), R
RrEMEIR  (theumatoid athritis) X BEE%
(osteoathritis) $2% EAH®”, HulelA M@
% wEBANE BRY, BEAY, BREAS
" GREERSY, BE, w0 So) gl
Bacn 2 4 9o

BIES AMES] EFRIT B REelM Mol
BERBRS #ILes gEmEiro] FugsiA =0
s HE, MA, RE SOl B BE WA,
MEE A, BMHAF, 85 2 B 59 ERe
g1V

BT BER, BE RE B8, ERE, Eg
#, WHIE 540 ez L& P B, £5
kol IHRS D Sl

$EMES FRY AREE BUC, BB, &R
HRElE ES, IUREBEME Fol adjuvant BRE
%o, W, KEF Sl collagen FH MEHsol
747 HEEI L RESAOT FUME HAILE
BVl frol BE ABCO B AsE g
et

oo ¥Ee AT “AEMEM, HAEH Y K
%) Ae B=8 (S30)''"e mEsle
AF 2 Ft#EkAN (mouse lung fibroblast cell,
mLFC) ¢ Rulels @E% £%9 hFLS (human
fibroblast—like synovial) #ifie] ¥3+ MM
(cytotoxicity) # MIKBEMISF 4T (cell cycle arr -
est) & #1785t hFLS M@fgelM 1IL-18, IL-6,
TNF-a % MMP-2 ®BEHR #EFHHS BX
&x, IL-18, IL-6, INF-o 9 4%E 9 Kb
CAEmol 2% hFLS Ml W e mEstgch =&
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A collagen BREIR FHAZ H HHRE, B
% 182, Aoe] 2@, BEY BRKE (DTH), it
BABRES) CD4*, CD8', CD19* Ml 2 fiEsh
IL-6, TNF-a 9 && WIES} ], HEF KRS
A7 B8k wlolt),

I. A3

1. 8% #

D#H

Charles River (Japan)Z YE DBA/1] 68
A7 (RE 30g) 8 H#wo}l Kol M 28K ®
BE RN BN T EASGCY B \8EE
o] ¥4 conventional system®.E 22X2CE
#REsty, 10 & 12 KR 200~300 lux2 HEHH
AL, 12 Bfle ZE 4& EEistsidh

2) £ #

BEol (fAY  ABHC(Stephania tetrandra)
B KmAEE HE GRS AR e
HiRsle] (R

3) FHH s

KRBT 55g& MK=Zsle] HEF flaske] Y 7%
K 300mtell &% Mdte] uGRIFEL BAEEK
% (shaking water bath)olA] sty WEH ot
&, ol Rk 36 W5 (3M paper) ¥ £ HM
#AEES (rotary evaporator) & WS 81t
AB5C BFEWCl 95% ethyl alcohol 30mtE pns}
of FilelA #AT ¥ KESS AKE RS
WAL, WS oA BERGERE MRS
ERE RS WA ERe A 85% e
< 30mE mdte] A #ipstn mESS Ame
TS WASL A WS 75% o18E 30 m



The Journal of Korean Acupuncture & Moxibustion Society Vol. 18. No. 4. Aug. 2001.

g mE ¥ e HEE 28 RET e EED
ethyl alcohol® HEHXS #HE 28BE 20g°]
=7 st%ct. IN NaOHZ pH 6.8% H@ist (£is
oA 126%fH HEF ¥ MES PR ENE o
5 ARl #EEE WET F EARCdE
10%$} 20%2 #@ste] {ERAsHsch

2. 5 &

1) Human synovial 5@ o kel njx|&
i

(1) ks

AF 9 % lung fibroblast flg (mLFC)E A
9 fiti(lung) ##¥S cool D-PBSE 3[ #iAks
th A 2740 Y % conical tube (15me)
of ¥o] 1,400rpmolA 575/ L5883, tube
of DMEM {containing collagenase A (Smg/m!,
BM, Indianapoilis, IN, USA)$} DNase typel
(0.15mg/mé, Sigma),
10" U/m¢, streptomycin 10mg/mé, amphotericin B
25ug/ml)} & W3 37T CO. skILolA 2050
ob 1=&$TE 0.5% trypsin—0.2% EDTAE #in
3 % 3040 A% BRI S8R & AMEEE
BHAHAK (PBSE # 26 1,500rpmolA & 0708
3 # DMEM-10% FBSe| 1iBHF< s&sdt 1
AH 8 05% trypsin—0.2% EDTAE mLFCHift
2 /@3l DMEM-5% FBS $5#&#%e°l 105cells/
me BRER %30 96well plateol Hkstslth

BREARK WHAR KRN FolEs W
EgE &Y BEMRS 4 P} cool D-PBSE
30 B F &AL z2Z4og YMidto] conical
tube (15md)el %ol 1,400rpmellM 540 &L
# &t} Tubeol RPMI1640 {containing co -
llagenase A (5mg/m¢, Sigma, USA) } ¢} DNase
type I (0.15mg/m¢,Sigma), antibiotics (penicillin
10°U/mi, streptomycin 10mg/mé, amphotericin B

antibiotics  { (penicillinm

25pg/mb)} & W1 37T CO, i5EasolA 285 3
Qb H%sIH 1, 0.5% trypsin— 0.2% EDTAE
g F 304M A4 BERC KR F PBSE U
2[ 1,500rpmel Al ELAS# ¥ F pelletE RPMI
1640-10% FBSel 1B < sa#sle 30 e
o2 EwE o 1EE # 05% tr-
ypsin—0.2% EDTAR WEMEE H#st RP-
MI1640-5% FBS #5&#ol 105 cells/md #EZ
gkZo] 24well plateo] 7#k3Iict.

(2) #fa@# (hWFLS cell & mLFC cytoto -
xicity) WE

filaEH ®A& 5k SRB assaylhkg 7 84
gto] fEEge] FAPC. hFLSMME 28ln FE
mLFC #ifiE 37C, 5% COp #&HEM A A
€ Trysin—EDTA BHOZ ¥l H5E 4
o, #HE 20x10° @Y MEE I6well
plate®] A+t &K (37T, 5% CO oA 2%
M &S F APCEHKR (REEE &4 400,
200, 100, 50, 10 ¥ 1lug/mi) S 2850 E<t EH
stsict. w7 Fol HmERS v T HEEEE
#® (PBS)SR 2[ ##3lch £ wellel 50%
TCA (trich—loroacetic acid) & 50utE stz 1
kil F< 4T mESHT, ABKZ Sl HAEs

+ well plate® ZEjHold EgsIgich SRB
(0.4%/1% acetic acid) %S 100pb/wellel mnsdt
of FifidlA 304 Hesdd 22n 0.1%
acetic acid solution® & # 4~5la PE#Es oL,
REFNM FtEs L 10mM Tris Base® 1004t
/well2  ®A AT} o] plate® plate shaker
(Lab-Line, USA) 3.5 speed® &Eo| 5/ &
#3t3, ELISA LEADER (molecular devices,
USA)AIM  540nmell X BEEE MESHS

(3) Cell Cycle Arrest HI%E
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hFLS i8S 24well plated] 2x10° flEE %
wellol 7#8tT, ABFCEEA (200ug/md, 100ug/
m, 10ug/me) & FEST 185W) % rIL-6 (100U/
m) 8 £%2] wellol Fmnstol 248500 F¢b HaE3)
otk #EMR T % Darzynkiewicz 99 K&
ok7b @8l PI (DNA content) % & #1781
t}. hFLS #faE BEIE # propidium iodide (PI,
20pg/m) /RNase (100p/m) & HIPE #% 304
e & FAXEFEN] (flow cytometer,
Becton dickinson, USA)Z 2#73lgch 24Tg
I8 CellQuest Z2I1#3} ModiFiteg g0+
Gl, S, g2+M& #tH(%) stk

(4) DNA fragmentation

6 well platecl RPMI1640 5%FBS Wjx& 1.5
x10%cells/well& 719k KBFCEEHHES 20008/
mé, 100xe/mé} 10pg/me] MER RS 105H
# rlL-6 (100U/m)E & wellol [nlRzsRH8}o]
2005 Kr&Stolch Bt HEBRC2+ Ursonic
acid (lpg/m) & WHSGICE HEM 7 #& hFLS A
8 55 12,000rpmoilA @O 8T KRS
B:# #%, ice—cold PBSZ resuspend 3t 54
12,000rpmo2 =8 LERE BESHT pelletS
o] 1xdigestion buffer (100mM NaCl 10mM
Tris - Cl, pH8.0 25mM EDTA, pH8.0 0.5%
{w/v) SDS 0.1mg/m¢ proteinase K)Z lvol re-
suspend¥ #HE 50Co|A 12~18hr shaking
incubation®t}. Phenol : chloroform : isoamy -
lalcohol (25:24:1)& 104 12,000rpmellA e -
xtractiont¢ EE®E @A chloroform2 & back
extractiondtZ, 2vol 100% EtOHE -20TelA
DNA downA|Zth. EtOHE 3] trksty TEZ
=0]A 1ug/ml RNase—-AE Y1 lhr 37CIM K
FEAIZATE 2% agarosegel® WHEO] 20um/lane®
loading T},
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(5) hFLS #e] HER-EGME HEHKE
(RT-PCR)

(D RNA extraction

hFLS #faE 24 well platee] 1x10° Mz
& wellel kk3ta, REFCEE MMt (100ue/me,
10pg/me) 2812 MTS (lpg/md) & 3B8} 0 1B
#& rIL-6 (100U/m) & %49 welle] #Hhnste] 6
Bl FQt BmSHGICE BEKT % LERE BE
& % RNAzoI'E Fifslel Bummize E8E
¥ RNAE mishs sEd gstgich id RNA
= diethyl pyrocarbonate (DEPC)E @M% 20u
o] &Kol 59 RT-PCRe| FH& it

@ HER-EL¥K EHRE RT-PCR)

Y% (reverse transcription) RIES ¥EH
total RNA 3ug& 75T 54 F<t ¥ (den -
aturation) 17|13, oJ7]o] 254, 10mM dNTPs
mix, g random sequence hexanucleotides
(25pmole/25¢f), RNA inhibitor 24 1pf RNase
inhibitor (20U/uf), 1;4 100 mM DTT, 4.5u 5
XRT buffer (250mM Tris—HCI, pH 8.3, 375
mM KCl, 15mM MgCl) & Mgt & 1409 M-miV
RT (200U/ut) & ©hA msti, DEPC #H¥ A#
K2A m# F371 207t HEE &3} o] 20
wme K BEewE 2 412 2,000rpmelA 5z
b EOIRESY 37T failkElA 604 B9 K
FEAA first—strand cDNAE &H3 thg, 95Te]
A 5% &Rt KBSl M-mLV RTE FiEtHL A
20 & Aol #TE cDNAE polymerase chain
reaction (PCR)®l M 3l5ich.

@ c¢DNA PCR

PCRE fEiEAM AR Turbo Thermalcycler™
(Bioneer Co., Korea)& FIFIdled #irstslch. K
2 olu] AME 3w cDNAZ F¥OoZ #Ms
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1, Z8o| g primers B -actin, interleukin
-6 (IL-6), interleukin—18 (IL-14), tumor n-
ecrosis factor—a (TNF—a), interlevkin—~12 (IL
-12), 281 interferon—y (IFN-7)& 18E3}7]
9)5le] sense primer (20pmole/ut)S} antisense
primer (20pmole/ut) & EAS 1uE M, o
Al 3gf 25 mM dNTPs, 3ut 10xXPCR buffer
(100mM Tris—HCl, pH 8.3, 500 mM KCl,
15mM MgClo), 2812 0.184¢ Tag polymerase
GU/HE FHng s &K Pt 30w HES
WEALEAKE M3tL predenaturation; 95T, 577,
denaturation; 95C, annealing; 55T, 17, el-
ongation;, 72T, 1€ 25cycles®t ¥ poste-
longationg 72T 34 T4 H#roZ PCRE
#1781tk % PCR productst 2048 1.2%
agarosegeloll loading3lol 120V fffolA 2051
ExikEe T3t HMrstiich

(6) ELISA®] ¢J%t cytokine Wi

hFLSHIIEE HES 3H#Cl 2&##E (1x10°
cells/nd) 8t 12well plated] 2x10° #ilEE %
wellel 2#E F FlERMmE ®Z RPMI-1640
AR O R 12150 ST AByCgEE (100
pg/md, 10pg/md), MTS (lug/md) & MEPEEERL 1]
% rIlL-6 (100U/m)E %% welloll Gkt
6R5R % RPMI-1640 H&HOE # well2 ik
3 % NBE EEES KbCERbILY RHe L
T2 FQ CO; s RN Kkt ik
o R EERS 2,000rpmelA 570 O
i ol LS 1, enzyme—linked imm -
uno—sorbent assay (ELISA) kit (Endogen,
USAYZ IL-15 (R&B system)®] 4EES W&
#4913, IL-6, TNF-e+ ELISA kit (R&D
system) 08 RS BESHA

(7) Western blots

O Mt EOE it

hFLS ffael ABiC#EHEA (100ug/ml, 10ug/
m), MTS (lpg/mt) & MIE 1WsR # rIL-6 (100
Umt) & EEste 1557 RpEES &% 3k PBS
2 e Aok MMt lysate® @71 Hd
o 509 lysis EEF®E {Tris—HC! (200mM;
pHB.0), 150mM NaCl, 0.5% (v/v) Nonidet
P-40, 0.1lmM EGTA, 1mM PMSF, 0.lmM
DTT, 10ue/m¢ leupetin} & BAT # dSlA 30
o KRt a S5oH oot Mt lysate
& o] Bradford %faiko2 BEAEEESS 50
pg o B sk

@ Kt P38S) immunoblotting 741

st lysate (50ug)E 12% SDS—PAGEgelol
A3 PDVF membraned] ##AZct. 2% BSAR
25 blocking®t # anti-p38 antibody (22C11,
Boehringer Mannheim, Quebec, Canada)E MH
gtod 4TCo) A over— nightAl3th.

283 anti-mouse g HRP—conjugated s -
ceondary Ab(1:4000,Amersham,Arlington Hei -
ghts,IL) 3} &AL # ECL-Hybond film2Z
immunoblottingS e 7 478tSiTh

(8) KB #pikel 2% hFLS Mkt A

rlL-6 (R&D system) &< EHEE hFLS #il
o BAAHIEES BES7) A%t 96 well plate
o) % welldl 2x10° cells¥ wmsks, AEBFCHH
% (100pg/me, 10pe/mt, 1pg/m) 3 rIL-68 HEER
2 EHE % e 37CAM 96well plated] 72
BEfs siE % MTS B# (MTS 975w, PMS 25
ul) 50pt ST 2850 HEF F o] plated
plate shaker (Lab—Line, USA)elA] 3.5 speedZ
334 shakingdtl ELISA LEADER (molecular
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devices, USA)olA 490nmellA] ®EXEE HES
.

(9) #IHEMAM reactive oxygen species (ROS)Y
Rl

rIL-6 (R&D system)%2 EHEE hFLSHIAN
¢} ROSE WEsh] $isted 24 well plated #
wellol 5x10°cells® RNk, ABFCHEMN it
(100ug/mt) 7 rIL-6E BENSE MHT & M
37ColA 485 &SI, 5% % DCFH
-DA 50pME @EHM3LT 54 &St T 206 Kk
3 #% flow cytometer (Becton Dickinson, USA)
2 #iaR &% DCF T+ ROSE MEstsich

2) Collagen® 2 FHFAN W7 BlEi% M
e S

(1) Collagen I (CII) #:fEs} KBFCSEH R

CIOE 0.05N acetic acidZ 4 #is7t € o
7nA =] 2mg/mE WEL Freund's complete
adjuvant®} [(ECE BASA 2mE el o] #
#el o} Qle= CIY AES lng/mE THEAT.

A7 10022 sho) HEER, BHEHRNY MTX
(methotrexate, 1.0mg/kg, i.p) WRHEH 2 ABC
#HM (10%0.1 ml/animal/d—ay) 8 3 HoZ
Wi, MTX EEHE kgd 1.0mgs CO 1K
(OH), 2& (21H)o ZA 2] kel HEREsHA T,
ABFCEBHELS 0.2n0 10% ABC#EEKES CO 1
X BEfE % 88 (56H)H 18 1614 26 gauge
1.0m (E+FHEETEGRD, BB E BB

(2) WA

A9 grLLY Ee BEF T BES Jik
gstel KARMB(D-J3, HEHR LW
BE RSt A B=E (S36) M=
AT G e
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(3) BREiz% #52 (Arthritis index) 9 SR
(incidence) 447

HhaRy, MTX @R o ABFC#marels CIA
FRHEE 2K CI #f ¥ 78 140 Moz
A3 & 4EY el BiEst L@t

WEi% 5 oS STHA KB &7 % ek
BHRE N 22 HROE mEsisich

BEZ i R BAEiR fR bTE ol R
08 BFK (incidence, %) wEIAT)

0 = no arthritis
1 = small degree of arthritis
2 = light swelling
3 = medium swelling
= severe swelling

5 = severe swelling and non—weight bearing

4) Rk P WE

CO HefE a4t #ol Rdeld REEE digital
thickness gauge (Digimatic indicator IDC543-
107FB, Mitutoyo Corp., Tokyo, Japan) & €%
3 QBZ T e 20 WES F THEE #
e, pEEE 3ol 54 (paw Th, mE
EHsisich

(5) EEX BHEKRE (Delayed—Type Hyper -
sensitivity reaction) &

EHE, WM, MTX BB 9 ABCEEES
2 maste] 1k CI #FE #% 56H ®EgS # 7
31 9B% AY FAE digital thickness—
gauge® WEsty, CO (0.4mg/me) 254tF D-
PBSOl =¢l ¥ Q8% A9 wRel T4tk 24K
o FAE Westh
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(6) HemE A ] %k

EHEE, HWIGH, MTXEEN 2 ABCSENS
o] 1k CI #48 % 568 MBS KTH &
el #EE Bz A8 ER FAE WE
3}3ATH.

(7) CD4*, CD8", CD19" il /47

wiaan, MTX@EE 9 ABCERNE U
& Ield SHE ERERE 23 ARE &
Histopaque—1077gradient2 &LA#3t peri -
vy
4TCAN FREBXHRE (mm-
unofluorescence staining) & EHESIF T, &£l
FITC-anti-CD4, FITC-anti—-CD8, FITC-anti
-CD19Z ¥3 30%f Dol KA Rfo
o] %#I¥ #MHEE 0.3mY
(D-PBS, 3% Fetal Bovine Serum, 0.1%
Sodium Azide, 20mM HEPES)ell {2i##AlA flow
cytometer (Becton Dickinson, USA))E Fifiist
of /#rstch Wk 3 20,000709] #ilael Hetod
list mode® #HHE %36}932“1 CellQuest X&
a%8e  FAs]  aFEtdth Datad e
forward scatter (SSC)& dual parameter& F(H
§ dot plot kolld 288 IEEMKS small lym -
phocyte ¥ lymphocyte Hffe Eadtd 1 #9
CD4", CD8*, CD19°9} KX (%)& BTt

pheral blood mononuclear cells (PBMC)&
&sict. PBMC+

staining buffer

(8) ELISA® 2 cytocine %

Mm% I[L-6% ELISAZ (Endogen, USA),
TNF-a+ ELISA kit (Pharmingen, USA}2 &
PSS WiEstdoh & 587 microwell platee]
coating® % wello} 3lol washing REHESE
Hfes % DBA/LIAAS Mg 100m% 72kt
o}, 18 B BiEAM HKES % 28] washing
BAmKO R pfkd th3 antibody Avidin—HRP

conjugeted 100p0E MBSt 1R5H Bl K
BE % ohA sttt TMB BEE 1004
SEEtI RERTOlA 30400 HMES % 50u stop
BWS e % ELISA leader 450nmellA ok
e sttt 18ln EFEAAE FAst m
W IL-6% TNF-a 9 £EBS MESAU

9) HgrA

408 #ol & Bold HWEE s#de 10%
formaldehyde %ol EES % #Mystd s8¢
Bo gmf  AzE o Edsgd oA
microtome2.& §HE TEY Hematoxylin &

Eosin$f1 & 3slgith

3) #iat

I EYE meantstandard error® 83
o, %M ®BE Student's t—testE FIHEA 5
HrErsict.

m 4 A

1. AW @l ok 3 MRl DIX= Ml

1) in vitroelA o] #ka&HE

S-S BT K2 mLFCAAM BBk
MR (0.D.3De] 100+5.4%en & o, KB
C#EHH (STT-AAS) 1, 10, 50, 100, 200ug/mt
gimpol X 2tzh 96+4.7, 103£4.9, 95%3.2, 96
+4.4, 8814.2%% 2 AJo|7} Qo] MlaEHS U
Bzl oRgtey 400ug/md BEFERES 6513.5%
(»p<0.00D) 2 #BiR&HS YEebdth hFLSAA
wiEEe) Mt 4% (0.D.gho] 1001348t &
W, KBCEEE (STT-AAS) 1, 10, 50, 100 ug
/mé @EEEAA Ztz 105%3.4, 102147, 95%
3.8. 91£55%2 2 zo|7} glof MMaEES e
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Uzl skekout 200, 400pg/mé EEES 81%3.1,
4914.5% (+++p<0.001) 2 MBS vrehlch (
Fig. 1).

Fig. |. Cytotoxicity effects of Stephania tetrandra
(STT) Agua —Acupuncture solution on mLFC (mouse
lung fibroblast) and hLFC {(human fibroblast~like
synoviocytes).

2 (%)

fty 0f Controi da
o
I3

0 L — b

Conwrol 1 10 50 100 200 400
STT-AAS m it}

Mouse lung fibroblast cells (mLFC) and human
fibrobtast~like synoviocytes (hFLS) were pretreated with
various concentration STT  Agua—Acupunclure solution
(STT-AAS). The results are expressed the meant
S.E(N=6). Statistically significant value compared with
control group data by T test (#p<0.05, ++p<0.01,
«x«n<0.001).

2) hFLS R #l o47

B-panel IE% hFLS #fa&gl+G0O 80.5%, S
phage 2.2%.g2+M 12.31%°]%lt}. C-panel
hFLS #fEell rIL—-6 (100pg/m)& E#HE hFLS
MWEGI+GO 84.1%, S phage 2.1%, G2+M
11.8%°]%1%}. D-panel hFLS #iff2e] rIL-6
(100U/me) 9} KBHC#HEEK (200pe/me) & wiTRH
& hFLS #ilE2G1+GO 34.5%. S phage 1.8%,
G2+Meo] 7.0%°]%ch. E-panel®} F-panel
hFLS #fael rIL-6 (100U/me) 8k ABHC &M
(100, 10ug/me) & &% WIS HFLS #WEE &%
G1+GO 77.4%, 76.4%, S phage 2.5%, 1.9%,
G2+M 9.9%, 13.4%% JetRth (Fig. 1).
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Fig. 1. Propidium iodide staining of hFLS for cell
cycle arrest analysis.

b ¥ T — P
1 A et 8O
3 3 ETerY ‘?
E i Mrinrbiian, a8
£ L2 kR
7 N e o
& T
T ] .
Sl glo af ¥ e Y i
g% 0¥, g% M
iy &3 18
' I a 2
prrageeg var - SN R R

Human fibroblast synoviocytes were pretreated with
various concentration STT Agua—Acupuncture  solution
(STT-AAS) for 24 hrs and fixed, permeabilized, and
stained with 1mg/mf propidium iodide as described in
Materials and Methods, and the percentages of celis
containing G1+G0, S, G2+M levels of DNA were
determined by flow Cytometry and ModiFit. A, Events in
panel were backscaltered onto a dot-plot of FLZ2-W
versus FL2-A. B, Freshly isolated hFLS: C, hFLS
pretreated with rlL—6 (100 mg/mf), D, hFLS pretreated with
-6 (100 U/mé} plus STT—AAS (200 mg/mé) . E, hFLS
pretreated with rlL—6 (100 U/mé) plus STT—AAS (100 mg/mé).
F, hFLS pretreated with 1IL—6 (100 U/mf) plus STT-AAS
(10 mg/me).

3) hFLS°lA4¢] DNA fragmentation

1 lane IE% hFLS #fe]3, 2 lane hFLS
fife] Ursonic acid (lpg/mi)S& #EME$ hFLS #
2 DNAZ} BiZse 7o) BI&HUT, 3 lane
(hFLS #ifael rIL-6 (100U/me)& #¥3F hFLS
ik, 4 lane (hFLS) #ifel rIL-6 (100U/me) 2}
AP (200pe/me) & WfTHEMES hFLS #
#, 5 lane hFLS #itel rIL-6 (100U/me) 8+ K
BiC S (100ug/mi) & wiTHA S hFLS #il,
6 lane hFLS #iffe] rIL—-6 (100U/mf) 2+ AKB5
CH#E®R (10u/m)E WITEES hFLS MR
DNA fragmentation®] BEHX o+ A& & F
ottt (Fig. m).
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Fig. lll. DNA fragmentation in hFLS following STT~
AAS treatment.

i

Human fibroblast synoviocyles were pretreated with
various concentration STT  Aqua~Acupuncture  solution
(STT-AAS) for 20 hrs and cells were lysed and DNA was
extracted and electrophoresed on 2% agarose gel., as
described in Materials and Methods. Lane M : [ Hind I
marker . lane 1. Freshly isolated hFLS; lane 2@ hFLS
pretreated with Ursonic acid (1 mg/mf). lane 3. hFLS
pretreated with rL—6 (100 U/mf); lane 4: hFLS pre—
treated with iL—6 (100 U/md) plus STT-AAS (200 mg/md);
lane 5: hFLS pretreated with ri—6 (100 U/md) plus
STT—AAS (100 mg/m); lane 6: hFLS pretreated with riL--6
(100 U/mé) plus STT-AAS (10 my/mf).

4) IL-18, IL-6, TNF-a &+ S8 54

IL-18 & #8S E&fE (HoX media
B 400192, rIL-6%HS BT HBRS 1680]
Rew, rIL-63% MTX (lug/me) mffRiEs ke
31010, AR winREHl #EK
100, 10pg/m¢ GREEHES ®% 52, 1248 KBjUEE
B 100pg/me RELBEANM rIL-6TE RS ¥R
o SR E JEhH (Table 1).

Table 1. Inhibitory effects of STT Aqua—Acupuncture
solution on pro—inflammatory cytokines m—RNA ex -

prassion in hFLS.

STT—AAS Cytokines m—RNA expression (Ht)
Drugs

{uglml) IL-18 IL-6 TNF-a MMP=-2
RPMI1640 0 40 28 32 75
0 168 148 135 84
iL-6 (1MT/’:‘2) 315 14 T8
(100 Uimt) %

100 52 33 33 81
10 124 82 92 82

Human fibroblast synoviocytes were pretreated with
various concentration STT Agua-—Acupuncture  solution
(STT-AAS) in the presence or absence riL—6 (100 U/mf)
and MTX (1 mg/m ) for 6 h. Amplified PCR products were
electrophoresed on 1.2% agarose gel, and the analysis
(Ht) was used to 1D-density program. The other methods
for assay were performed as described in Materials and
Methods. Pro—inflammatory cytokines were observed IL—1
B8, IL-6, TNF—a, m—RNA expression and metastasis
geng expression was observed MMP-2 m~RNA expression
in hFLS.

BEF BEE BAEME (Ht)o]l media (RPM
[1640) B 280|191, riL-6%9HS RIS HBES
149909 rIL-6% MTX (lpg/md) miTRES
B2 150101, rIL-69 REFCHBH a1 RIBH
oA 5w 100, 10ug/m BEHL £4% 33, 82
2 Yt rlL-6%9H EEE HET MEgEs
AL, 53] ABHCEHE 100ug/mt mHEHAN B
FalA MRS JeERAAT,

i+ BB RS (HHol media 82 32%2,
riL~6%he s RS 13591, rIL-6%
MTX (lug/me) wiTiEs B 14393, rIL-69
KRBCEEER NiTRERo A #Hm 100, 10ug/m
RS £% 33, 928 YR} rIL-69H8 EE
PR MHERRIT AN, 58 KBCEE®E 100
pg/mi SRR O X B SHAl MHIARE JERAT .

5) fiffacld MMP-2¢) & 1 &

MMP-2 &g Rl oA media #E 75
A1, riL-6%h REY HERE 8497, rlL-6
B MTX (leg/md) f7iREES B2 78%%, rIL-6
S AP 8RR wiTRERNNA #EHE 100, 10
/mé RS &% 81, 828 UEh rIL-69H& &
7 B} glete] MHIEE7E oA sttt |

6) IL~18, IL-6, TNF-a #ii&d nAXE ¥
-

133



ABSTHMO] MK 0|X= K

(1) IL-18 HB& 24

hFLS #fcly KRBiC#HEmRe 2%t IL-69
IL-18, INF-a9 7ipE #Gle] uxEs #Ee
oty 7| $18ke] hFLS fiEel 100, 10pe/mt BE
o ABFCHEHE BHEST 72 B8 1R % LF
W& 9ol IL-18, IL-6, TNF-a+ ELISA kit
o2 HWEE WEsSio

IL-189 Z#WEL media B 11128 (pg/
m) YL, rlL-6 (100U/m)uHe GBS HEHS
69+4.8 (pg/m)E HESA Bz, riL-63
MTX (lpg/me) wiT@eEs BE 9119 (pg/m) S
L (p<0.001), rIL—-68} ARBHCEEEW wiTRsERE
oA #EEW 100, 10m/ml EERAA £%& 24+
3.4 (p<0.001), 55%5.8 (pg/m) (p<0.05)8 ue}
U HEHIA BF Hosidn, 53 rlL-69 K
BFOES  WiTHER  100w/molA 24134
(pg/mt) 2 BEEEA WA (Fig. V).

Fig. IV. Inhibitory effect of STT Aqua-Acupu -
ncture solution and MTX on the IL—18 production in
pro—~inflammatory cytokine stimulated hFLS.

Human fibroblast synoviocyles were pretreated with
various concentration STT—AAS in the presence or absence
flL~6 (100 U/mf) and MTX (1 mg/mf) for 6 h. After 6 h,
RPMI1640~free washed two repeat and fresh RPMI 1640
media supplemented with 1% FBS. The supernatants were
coliected after 72 h 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. RPMI-1640 media control was not
treated, rll.—6 (100 U/ml) was control, riL—6 + MTX (1 mg/
m), IL-6 + STT-AAS (100 mg/mf), fIL-6+ STT-AAS (10
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me/mé). (+p<0.05, *+p<0.01, *»«p<0.001)

(2) IL-6 DWE 77

IL-69 A#Be media B 346+23.5%%,
rll-6 (100U/m)¥He @RS WEEES 1709+
7543, rlL-63% MTX (1pe/ml) WITHRES ¥
< 87+16.8%1 (p<0.001), riL-6%F A8 N
W wiTIREElAT BEW 100, 10pe/nd R
N &% 217%32.1, 187£29.7 (pg/md)2 YEh}
HEEXA 25 BT (p<0.001) (Fig. V).

Fig. V. Inhibitory effect of STT Aqua-Acupu -
ncture solution and MTX on the IL-6 production in

pro—inflammatory cytokine stimulated hFLS.

108 13
v KiSTm w7

YRG0 U e 1

(3) TNF-a 7is& ¥

TNF-o9 #ipEe media B 240137193,
riL-6 (100 U/mt) T2 mES HBHS 9681531
AL, rlL-63 MTX (lpg/ml) wii@Ee B 43+
58 (pg/m)Ax: (p<0.001), rIL-6%F AKBHCEHw
GTEREE NN $HH 100, 10ug/nt EERN &%
539127.4, 479£35.7 (pg/m)E UEP HEHIA
25 BTt (p<0.001) (Fig. VI).

Fig. VI. Inhibitory effect of STT Aqua~Acupu -
ncture solution and MTX on the TNF—a production
in pro—inflammatory cytokine stimulated hFLS.

TH s oraducton (piad)
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7) Mt P382] immunoblotting 4T

Y P38 AARIAEL HleR KEEl
YATAE cytokine BT HEE YoA st
P38 MAP kinase {&#{tEy immune Western
blot Zr#iell o&] BIEETH. P38 MAP kinased
Rt e MAEE Tyr-20°) western blot ana-
lysisol & JebA Aot it lysate (50ug)
£ 12% SDS-PAGEgel®l Z#1 PDVF mem -
braneol] @M AIZTE B{tE P38 MAP kinase:
anti-P38 MAP kinase®} anti—phospho~—Tyr”
kinaseol 4=tk hFLS ##ae] rlL-6 (100
Umt) & @Es HiEsrd) sl hFLS ol
riL—6 (100 U/mt) $F MTX (1pg/m) & wifTRerest
hFLS s, hFLS #ikael rIL-6 (100 U/m) & K
B (100ug/mb) & wifrdEdist hFLS #ilfaol
A BiES WE HAT, hFLS @fe] rIL-6
(100 U/mt) & KEBFC#HH (10u/md) & miTRHE
& hFLS #ifs & 7S Mg R

8) hFLS #iffie) At k)

hFLS #he) e MHE F387] st Kb
CEEEW (100pg/me, 10ug/me, 1pg/mé) % rIL-62
RENZ ZHF % WRE 72050 & % MTS
B (50pl) BRIESET 205RE ERS # WOEES
BESY.  Media (RPMI1640) #& 0.25+0.04
G riL-6 (100U/m¢) 9HE AT Wi
111201192, rIL-62F MTX (1pg/mb) sifTigse
B2 04420.058 2 (p<0.001), rIL-6% &
RFCSEEM wiTRERAA $H 100, 10ug/me
Bl £% 0.680.09, 0.87=0.12& vehy

T MR ttete] oA rIL-69F A
UEEBH wTEEEE (100ug/mb) oA EEMEUA
A WS WEET (p<0.01) (Fig. VD,

Fig. VI. Inhibitory effect of STT Aqua-Acupu -
ncture solution and MTX on the FLS proliferation in
hFLS.

N T

9) #HEA reactive oxygen species (ROS)9
47

ril-6 (100 U/mt)2+S RIS g 1ta}od
rIL-63F MTX (lug/ml) wf7@ReE s &3 rIL-69}
ABFCEEH  (100pg/md)  wATERIBE A
ROS #ERe] MAdEE B

e
2F

2. Collagen2. & FHAIZ A2 Bighskol vz
-7
1) HEi%e] $RxK

AR, MTX R 2 RBFC8HERY datad
24 CI #f ¥ %e 1HA MRCZ DBA/L] A
A & 4A deelM miEstel CIA #% &
& Dot BREis fRE oS STHA wER
KT % BE% BRE SN 2L Hgow wiE
kgl

CIAY] #REelM HEMS CO 1x4 #EO0H)
& H¥OZ 2K booster HEFE(21H) LI%RE W
ol sty safeste) 28, 35, 42, 49 ¥ 56
Hel 15, 58, 90, 100 ¥ 100%& CIA7} ueh},
218 Lk RE DBA/1) AN BEHch

MTX EESS CO 1k BEMOH)S kYo
280 LMRYE BREiko] FRE7] fafrstel 35,
42, 49 R 56A1 5, 7, 11 9 15%2 #zHY
t}.

ABCEHERS CO 1R #& (0F)S mEes
210 LUARE BgEikol BAH) fhfrste 28,

rir
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35, 42, 49 3 56H 12, 25, 44, 52 ¥ 56%%
BZsI3lY (Fig. VD).

Fig. Vil. Prophylactic Effects of STT Aqua—Acup -
uncture solution and MTX on the incidence of Murine

ClA

DBA/1J mice were immunized with 100mg of bovine type i
collagen (Cll) on CIA on days 0 and 21. Group of 10 mice
were administered by intradermal injection at the
Chok-Samni (338) with 0.1m¢ of STT Agqua—Acupuncture
solution {10%) and implanted intraperitoneally (i.p) injected
MTX (tmg/kg, i.p)} for 56 days beginning on the day after
the first immunization CI! on CIA, respectively. Incidence
(%) was measured observing the severity of Arthritis in the
metacarpophalangeal metatarsophalangeal.  Mice
showing an Al of 1 or more were considered to have
arthritis, and the incidence of CIA was recorded. Each
point Represents the mean of 10 mice.

wrist,

2) kY 2HES) 8L

CO 1k HfEOH) S HECE HWIARY BES
booster #f& (21H) LUSHE 48l 1.75%
0.01 m/21H, 1.95%0.01 mw/28H, 2.15%£0.02
m/35H, 2.3720.01 mn/42H, 2.45+£0.02 mn/49
H, 2.4910.02 m/56 0 2 Z#3) YERY7] thfFsH
QA1 21H LigdlE BE AANM BEsA

MTX e 2EE 1.64=0.01 m/21H,
1.,70+£0.01 mw/288, 1.71£0.02m/35H, 1,73%
0.01 m/42H, 1.7220.03 mn/49R, 1.74£0.02
m/56H 2 Bl BES MF SR AT
(p<0.001).

KB gHERE e BB 14Hes 1.58£0.01 m
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(p<0.01), 21A%E 1.62£0.01 m, 1.68%0.03
m/28H, 1.70£0.02 m/35H, 1.78%0.03 mn/42
H, 1.91£0.03 on/49H, 1.93£0.02 m/56HZ 8
zeo] BEF MH BEZF ARG (p<0.001) (
Fig. X).

Fig. 1X. Prophylactic Effects of STT Aqua—Acup -
uncture solution and MTX on the Hind Paw thickness

Th in Murine CIA.

7

. e b0 )

M MY (I
o STT AR

2

’ “)
RIS

213

¥

Vand paw Th (mt

DBA/1J mice were immunized with 100mg of bovine type
Il collagen (ClIl) on CIA on days O and 21. Group of 10
mice were administered by intradermal injection at the
Chok—Samni (S36) with 0.1m! of STT Aqua—Acupuncture
solution (10%) and implanted intraperitoneally {i.p} injected
MTX (Img/kg, i.p) for 56 days beginning on the day after
the first immunization Cll on CIA, respectively. Hind paw
Th was measured using a digital thickness gauge. Each
point represents the mean*S.E of 10 mice. Statistically
significant value compared with control data by T test
(*p<0.05, **p<0.01, *++p<0.001).

3) MEL 1B (AD

WE% s (ADE CI 1X ER(OH)E AR
o2 56H EE#® [ % A¥Roked CIA A3
o] YRS 741043 YEbdTh

MTX BHite 032+0.248 Jeh} YRl
Hae] BEES MHEIECES JeRIIT (p<0.00D).

KBC#EEHRS 4.910.652 e HEEEe] H
sto] HEHST B R AT (p<0.01)
(Fig. X).
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Fig. X. Prophylactic Effects of STT Aqua-—-Acup -
uncture solution and MTX on the Arthiitis index {Al)
in Murine CIA.

[
"X VU MAS[10A

DBA/1J mice were immurized with 100mg 0f bovine type
It coliager (CII} on CIA on. days.0 and 21. Group of 10
mice wef adminigtered by intradermal injection at the
Chok-Bamiri (536} with O.tmd of STT Agqua--Acupunciure
solution {10%) and implanted intraperitoneally (i p) injected
MTX (1mglkg, i.p) for 66 days beginning on: the day after
the first immunization CIl on CIA, respectively, The Al was
calculated from maeasurement taken the day after the final
drug \atment. Each point represants ‘the meant S.E of
10 mice. Statistically significant valuie compaied with

control dafiby T test. (+p<0,08, ++p<0.01, *++pK0ig0t).

4) HEY BRKE (DTH)

FRBS A9 F471 0.01£0.002 mSiy, CIE
s HEES 0291003 m2 EFEHA 3l
12HE0) A Minstel CIiol H¥ EHEN BRNES
gz & AUT.

MTX @EF#EE 0.1320.03 mE FeR} HE#to]
Itate] giEe e Jel itk (p<0.001).

ABHCHERES 0.2020.02 mE VERE HEER
Hatel AEEAA HHBAT (p<0.05) (Fig. XD.

Fig. XI. Prophylactic Effects of STT Agua—Acup -
uncture solution and MTX on the Delayed—type

hypersensitivity (DTH) skin reaction in Murine CIA.

jDSb
w O30

§ 0.25 1 .

£ o2 :

& o01n |

€

H 010 i :

g oos b

€ 000 - S—— — ST o
Nomal Control MTX STT-AASHI0%)

5) pehe 5A

MR FAS FEBRS 13113.0 mgoldlx, CI
2 AEY NERS 2341110 mgo2 FHEEY
teste] ®mdton], MTX REN % APC®E
B &% 122+9.0 (p<0.001) ¥ 187+12.0 mg
(p0.01 o2 JER} T B BF HENo Halo
HES WEE Jepdich

6} CD4", CD8*, CD19" #ilg H#7

(1) CD4" #aHasx

IPBEARNERS) CD4 imiael Y HIEHS 16.2%
A, MTX EHEES 0.2%2 BEAL, ABHCE
FEL14.4%2 JER} HER Hale BAHA
o},

(2) CD8" #ifalx

B S CD8™ Mgl s HEBELS 5.37%
A1, MTX @IS 1.98%% BEHIOH, KB
CHEEER S 3,202 JEh} HEBRY Ml ®b
HAct.

(3) CD19" Mt

WR@IAS  CDI9T  MRameld  HmE2
66.4%F T, KBFCEHENF P MTX EEHS £%
625 9 53.5%% e} HEEBo tbatel W4 st
o

7) ELISA® 9% cytokine ¥l

(1) IL-6 g 74

miF4 IL-6 enzyme—linked immuno— so -
rbent assay (ELISA, Endogen, USA)$} TNF-
a* ELISA kit (Pharmingen, USA)® i@ E
EsATE IL-6 &Ef SES (EFH 120295
(pg/m), HBEL 31201579 (pg/md) ©l%Ux,
MTX @I 426+37.8 (pg/md), ABHCEHEE
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(10%) ¥ 13411203 (pg/m) &2 YEN B
= Rl HEte] IL-6 BET HES FEHY
A sk

(2) TNF—-a DWE o4

TNF-a 2WEES IFEM 47258 (pg/md), ¥
1B 930453 (pg/m)OlRT, MTX MRERLE
342+27.4 (pg/md), APHTEEEHK (10%) MEHERY
523+30.1 (pg/m)E U} B5F R L3}
o] TNF-e RETHEE HEHUA MEEAG

8) KlKsmz

408 #el & HelM HEE SRl 10%
formaldehyde ¥W#ol EES # MUIst] Akd
& microtomelE §JH& TEY Hematoxylin
& Eosin &2 3ISith

F##(A) pannus, synovium, joint space,
bonedl WiEE HA7} Fastn, HEHBIAME
invasion synovium, BRERAIS) B, BRM
B, Ee &g a2y MEEER iy B
® proteoglycan ¥ HEREC] FH#sA 2o
ABFC#EERER(C)2 MEY boned synovium
o] MREY FEMES MU BeE 2yd
(Fig. XI).

WEse ammne wHRTT ) mi
m7.]9.25) If—‘”ﬁmlwl Eﬁﬁgﬁﬂ7'23~2m ;Fﬁjﬂ‘
19,2(),23.25"29)' Jﬁﬁ”ﬂ, ﬁﬁzy)' ﬁﬁzz.‘lﬁﬂ)’ i‘ﬂ,ﬁilg~
2283 g ol o] BHciy ¥ 5 9
4.

G TR, BE, BR, B8, RiE, Ehid
%, WHITE 5279 FkoE B, TR 9 B
i, MALE, AERL 5ol 8491 Aok &l
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Fig. XH. Effect of STT Aqua—Acupuncture solution
on the histopathology of joints of Murine CIA.

Nt

DBA/1J mice were immunized with 100mg of bovine
type il collagen (Cll) on CIA on days 0 and 21. Group of
10 mice were administered by intradermal injection at the
Chok—Samni (536) with 0.1m! of STT Aqua—Acupunciure
solution (10%) and implanted intraperitoneally (i.p)
injected MTX (1mg/kg, i.p} for 56 days beginning on the
day after the first immunization Clt on ClA, respectively.
Mice were sacrificed , their hind limbs were removed, and
the paw were processed for histology as described in
Materials and Methods. Cross—sections of the Hindpaw
from a Murine ClA. Normal wild~type DBA/1J mouse (A),
control; murine CIA (B), STT Agqua—Acupuncture solution
(Clon the Chok-Samni (S36) were analysis with
histopathology of joints of Murine CIA. Intraarticular
exudate, marginal erosion, necrotic chondrocytes, and
relative loss proteoglycans in the articular cartiage are
present panel (B and C). B, bone: CPJ, cartilage pannus
junction; P, pannus; S, synovium. NB, new bone; IP,
invasion pannus; JS, joint space, and resulting in severe
cartlage and bone degradation (arrow). Original

magnifications: X 40.
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= #Eggikol F2 HEE JehT ¥l #EH
I glon, RaRe #HSE BAL B=B, &k
on, B, B BB, €8 KF F o AL, K
gl EAT B 2 (S36)°77E RBEER
o Ht7oln AETFAR, ERBABR, &R, +
Rt 29 suoln'®, o] k9| HkEe “HBAFK
M, BEEETR BRRE R 2HEE A=
W, ThoE, FHREE 09 Thgsol
IEAES gtok

BiE B5C R (Menispermaceae) ol W¥ £F
4 BEQ) gooldae B¥YVog, Ho) F - KE
ﬁlg'M)fﬂ',—l’l, Hi_t‘:_ -S: ¥13.l4,19,20).&}_01' WIS.H) . g
9 pepeT00) AStL, REES FUME'Y, B
Hﬁ“”, iﬁ?&ﬁ.w), ﬁﬂﬂ@”‘”’i}@], m%mﬁl&w)’ ﬁ%
FeEmogm'® bR So mask W
5 (Stephania hernandifolia walpa)t FiKiIfE
o] fefle] HEH) @|En KBS (Cocculus
trilobus De Candolle) = #EBLILAES] fEAjo] 38312
23 mpayo 2 JEsclE ABCE HRT.

WEAES  AfCIESEE, KEERoEL 3
wiERol Eimo] tkigslol AW S RUEE
To g0 K208 FolA BRI HiE
&HEEME A RIBMUES $e] SEfFRS
Eslo] 4o #eEe ARSI ERS BRMRE
ol oI,

olof] & K H(S36)ol ABHCEEMI BE
% thiel Nl s @RS BRNCR UL F
olE]l A gk #£E2FE hFLS (human fib -
roblast—like synovial) MRS o@std IL-15,
[L-6, TNF-a 8 MMP-2 BRI BEF &
g RT-PCRE #Z&A°on IL-18, IL-6,
TNF- a9 4ESS dolr7] $13ked ELISA kitd
gastdcy. BelelA MEss Bty RER
Collagen I & FIAste) FHAN AF A BRETKR
o BmE U WEHk RE U 28 EEY 8
RS BESAT, MM fFmiel X

= pEe B sistd cD4’, CD8’, CD19°
Zo miagE wEstdes mEd IL-6, TNF-
od &% WEsid.

X849 eukaryotic cell® MHEAIES Bt
opel AEsHeEd o)E MiEEen goh @iE
HE A DNAZL #EHEE AMBE S
synthesis phase) $} #fi7t 5 M2 JU¥E B8
3 SZEREE (M : mitotic phase)2 ¥ ole@
AENE MR DNAY &, diasine] %52
HE 5o o8 #EPch C-paneld G1+G0S}H S
phage® stage MMZIG2+MOE EHfe ZRoE
Nztgt}y, D-panel® G2+M$F S phage?l stage
= 7t AL, G1+GO staged] #MMEEo]
ABFC#EEw) 28t apoplotic MIAZ #ikY A
©3 Mzt E-panel® F-panel& ABCHH
#ol 93 apoptotic MAZ EHio] Uojulx A=
Rog Azdd.

IL-13, IL-6, TNF-a+ & KiEFE
cytokine &2 synovial el BRCE 4E S o]
synovial filae] WEE (REsk= Aoz gzt
Th& proinflammatory cytokiness TNF- a7} #
HHAA #FEleldths 222 proinflammatory
cytokines®] network7} TNF-aol @S] Ut
= Q2¢ BHEel wusHed oHE BRE
TNF- a7t RASl QoiA ##e HEZF 8u= A
2 ¢ A sl

& EEoIM IL-13, IL-6, TNF-o BEf &
B rIL-6% @ty IL-14, IL-6, TNF-e 9
BFEEES FEY & AT, BB MTX (1
ug/mi) & BEFEEL} proinflammatory cytokined Ff
#3) AN, yIL-68F APBCEERS WK
e e IL-18, IL-6, TNF-e 9 RET ¥
& EEs) MEAA AR RAC WY HBEATHE
#e 4 4 Uit

IL-18, IL-6, INF-¢ 9 HWES MTX EH#
B ABCEEEAIN HEHIA EF BdA

27
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mRNA #EF 243 Ktk

Matrix metailoproteinaset i} synovial
{7t 4£88MIA extracellular matrix protein®)
{8t invasiong dhodl EEH KEE sk A
o8 o427 @8 9 EEESeHEAC, Ext-
racellular matrix®] #W4*& rheumatoid BRET %
of HE$ &#L vk Rheumatoid synovial
fibroblastt %2 MMPsE #AW3stY, rheumatoid
synovial fibroblaste] $1eJA} cytokine MR
MMPs¢] #FRRFE <A Migitar fibr -
oblast®] TNF-¢ 9 #g2 MT-MMPE iE#{L¥
fEEE sl MT-MMPE #F8shs TNF-«a
M2 synovial fibroblast®] glo}Ad MMP-29 #
Ry  EHRFE FEWEUeH  cytokine—
mediated®] i@ AMZE HES RAC) oM W
BEE AEMeZ Jehigith k& EigelMe
MMP-2 B[ #Ho] rIL-6%HS sk Bt
I e Ro® Hol APl #hol MMP-29
BIE f SRS IEIBEA st

A E®AE proinflammatory cytokined) #
IaE9REEREY MAPK BRE U8 #£R HR
ol Hat rIL-6 (100 U/md) 9} ABHCO RS
SATEIESE hFLS idfelA P-38 MAP kinase}
HES BB Ho] KBC #o] P-38 MAP
kinase®] fESRfEES EWSl IL-8, IL-6,
TNF- e 9 &7 HEES MHs Ao HEdct

ROS+ carcinogenesis, atherosclerosis, infl -
ammatory disorders$ Z& £ HRe WEHL
Z RAY BB} ®&8H9 e oM Kk
Q f#IE 3

A fEgolAe HiEEo) kate rIL-6 (100 U/
me)$h KBFCEEEIE  (100pg/ml) &  wiTEES
hFLS koA ®A8& 2o KB #Hio) ROS 4
Re fsHe Rog FEeT

CIA AF 9 W%l nA v PES Wexs #
o] glolM KBS CI 1k #M ORE
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HECE 210 LIkHE MEKol FRE7 tarest
of HERel et A BESEN ols AR
o) FUIME, EBEES meE'Yol WEikY BES M
Hak= Aor FREch

Hoke] 1PHEY e CI 1R B8 0HS mE
o7 Hmp 2ES booster M (21H) LIy
B EE M BESSC MTX R Al
CHREHS BB BEET M SR AT o
= ABCY BAEY &Yl iPES Msks 2
o2 Bldd.

BREi% 5 (ADe CO LK % % 56H &
By E#7HA AEEged CIA AHY MTX
BIEE (p<O.00D) T ABFCEHH (p<O.0DS ¥
BEpEel rhste] HEMSIT MH BT AAh

BT BHERE (DTH)-E VE gd27]d Kst
B, HIRCE ThlHERY F—3 AFSE BX
flgso] IFN-7 & 4meka, olZdl o8 iEit
& KRS fERlC] tio] HE KEME B
BE etk COE &S KBNS FHEd it
sto] fefEe] A Minste] Clol Heh BER 8%
RIES BET & UL, MTX EEERs KB
WEEY ARt MEle] AEMIA MEIsih

M FAE COE A&% HBMHS FEH L
sl st I, MTX BEM (p<0.001) 2 AP
CE#HEN (p<0.01) F B 2F Hiael Halo] #
B MAE YeRASIT

CD4" #ila: HiES BMEIRo) st Hiat
e FHAIZ= o] oty ®E=HT dx,
BEAIEAS) CD4™ Al MTXEEERE, APHog
WE T B RS HEN El EHUT
CD8" i FEAbMas & JFEHM MES &
# BET F ole #iiko] sl AR d@iHT o
on CD8" #famrol MTX BIEE, AL 4Ems
BE HERtel il WSk CD19T kel
ME KBCEERN D MTX EENS HiENd &
ko] Wbssich
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ELISAY] 9% cytokine® BEYT &R IL-6,
TNF-o¢ &S MTX RE¥ KHCEER
(10%) gO88 25 Bl tale] HEAIA A
HE ATk

MR Aol EXBL pannus, synovium, joint
space, bone?] WER BR7 FHE T, HEEHAAN
+ invasion pannus, BREIRS) BikYy, BRE &
O #E 12y WREEERA e B
¥ proteoglycan ¥ MREo] FEsA] ko
A s MES boned} synoviume] FHELH
T N2 ERE) KEE FEEES RUE @
tE B

g gastel B o ABFCEEKS hFLS @
Mol REEEl= IL-14, IL-6, TNF-o &[T
BT £EES METOEA hFLS MfEe] 85
HiEiol o] AL, P38 MAP kinased {E%E(E
$L EEeted IL- 8, IL-6, TNF-e o & 5
BEe MmastRon ROSY A4S mHEsith CIA
HHA B Ro| KBFCEERKC] MERE MK
= AL BHEY £ UND, BEARNS] KO
WS sl CD4" MR, CD8™ s, CD19"
gt woEgen IL-6, TNFea 4E&S W
patgdeh ole ABHCEERC] FUlElA BHETR (A
of HyE AL uEG AR, @k BRIN Bl
ERE ¢ e AoE M

V.2 &

B8 (S36)0) ABFCEEHO] BREIKkA AT
PEL BE) Y3t E£F AFY s
(mLFC)$} Hvolel~ BAgi% &2 hFLS #ffclA
IL-18, IL-6, TNF—a % MMP-2 #BRE &M
PSS #Weslgn, IL-18, IL-6, TNF-a9
4R, hFLS #f 8% 3 P-38 MAP kinase,

ROSY 4#m& MEson =3 CIA B B
R, OMEs RE S 2E OB BRRE
(DTH), M@ CD4*, CD8*, CD19" Al
9 M [L-6, TNF-e 9 B& RiEste Mk
Aglel AES ERE clele} Zo] EYT

1. hFLS #ee] IL-18, IL-6, TNF-a R
T RS EERAEIA RES) mHsIney MMP
-2 BET SHS AHERT YU

2.IL-18, IL-6, TNF-¢ HEE K@M
RS = .

3. hFLS #ifao)A] gEHS P-38 MAP kinase,
ROSS A& WEIETh

4. HEABLE CIA 439 WEx SR, Ao
i2HE, Mg fRE EICY BRNES HEHIA
A AR

5. HERHS CIA AN 1K TAE FEH
A WAANAL MEEMIERS CD4”, CDS', CD19”
MinmE BOAZed IL-6, TNF-o SWES
HEAUA B AR

6. Wl Wemrols Higk o N2
€ boneZ synovium® o] {REHAT HERE
o| fraAs) .
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