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by Chinese Herbal (Triptolide and Clematidis Radix)

Ming-Shium Hsieh

Taipei Medical University

ABSTRACT

In the first year of this study, we establish an in vifro model using primary
human chondrocytes (PHC) and SW1353 human chondrosarcoma cell lines to find out
potential anti-arthritic herbs and to explore the mechanism involved. Herbs that could
interfere with the cartilage-degrading mechanisms will be further examined using in
vivo model in the second year. The results of our first part of study are as followed: (1),
PHC could be effectively obtained and established, though the confluent growth of
chondrocytes takes about 2 to 3 weeks; (2)Triptolide is a documented active cartilage
protective natural compound from Tripterygium wilfordii Hook F (TWHF) and it is
used as positive control within this study; (3), the acetonitrile extracted C. chinensis
showed significant and dose dependent inhibitory effect on NO, PGE;, MMP-3, -13,
and production by LPS-induced PHC, while the inhibitory effect was less obvious in
IL-1 -induced PHC. The acetonitrile extracted C. chinensis also showed significant
inhibitory effect on COX-2 expression by LPS-stimulated PHC, comparable to that of
triptolide. Triptolide inhibited the expression of MMP-13 : phospha-ERK and

phospho-IxBa in SW1353 cells. the above results imply chondroprotective effect of C.

chinensis and triptolide on inflammatory arthritis.

Keywords : osteoarthritis, Clematidis Radix, hyaluronic acid, MMPs, TNF , IL-1, Triptolide
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H B & X (osteoarthritis, OA) 1) %2

T X XAEARCMME R  R—EFROMGRE  BEHFLR
YoM RAEME > TRAMGB R EMEAIIAL AEERELRE
BERMGemMe RRRFRE BN — AR RELOHALEME
@R — RS ERT OB HH R TR AR €Y
£ RMBREER MO RKEGEE - AR ARFAOFMLTREI LME
BRX - BREAMGHESHE KFLHETERIEHWE - MOR T RS
SRR ARMBHIHRBMELENASLNIRETHMG LS ARE 24
REFME RTARTREEENE - FHOXARTANEAN - o F 8%
RO BRFEHEREEERENERIL - HF @ (chondrocyte) R4%4 M & &
R — i BB EARFREA R E R EFRAEME T MR
ERE - RF@RTEAMBRHMERS  wF 2B RES (type T
collagen) -proteoglycan AR A E &G - M FAS S A G ABEL
& (collagen) Arfa sk ' RERAF LY » KR AFTHLEY  E2HBRESH
A TR E IR R T4 - TG X SH ¢SS RE
FTFRAOKFRE -BeF AR LN A0 EREMEE > FEMFiElg
ARE S REFRLERIRARRE - FHEHXTHAREEFFELED
e REMFMERRERELBEPRTE R —HnRk  EEARNGYH
#Et FHRLEREGREEME X > 2 BATHRE L — AL BRM
B RBAE - ERAER - BRAFERFTURER REEMGH X
BEHEEROME  RELROGFERUMEXBAT  BRAFAHUBER
%@ (collagentype Il) e9 kB 24 R4 - MEHLME XK T H dn
B EME st REMKE M - Eotaxin A#-48M G aK B4 B
LR Ead B CCBmE  mAk—Es#A CCRI m&h
R4y 51 % 8-~ Eotaxin 45T st #2 CCR2 ~ CCR5 &4 - A#8 eotaxin mRNA



ERBENRERDERREY PRSI HELNC B BB BRAM P -
I RBEA & eotaxiny R X R KRBT FHRMLEaRBREIARE -

i '8 » # 8% % (Matrix metalloproteinase, MMPs) 1\ 43

)R o M BE & & — B2 5 A 53 &) peptidase » X R &y3h 48 & » 4 ta B I )
R #ATH R @nmr ik (tumover): BATHE RS R W 2 AEEF L84 26
HoRBEELETEXERUENARR  THEE B ET AR

1.Collagenases — st BE W il B n BB £ 9% 8 £ £ A& helical
collagen » &3 MMP-1 ~ MMP-8 - MMP-13 ~ MMP-18... %

2.Gelatinases— sb3a#Y ] H S A28 E 04 % % £ £ A gelatin - elastin »
¢1,3 gelatinase A (MMP-2) A& gelatinase B (MMP-9)

3.Stromelysins — L& M E > BEEE £ £ A aggrecan v &3
MMP-3 - MMP-7 ~ MMP-10 %
4 Membrane-type MMPs — k%8 & B ' 4 #282 % % A %4 hydrophobic
domain' L& 4 4a fRéh k& b &iE MMP-14-MMP-15-MMP-24....
% o
5.0thers— &3 MMP-12 « MMP-19 ~ MMP-20 ~ MMP-23... %
FIAGME s REEERUBRONR (RELE) demsikb R
RFEALH MG oA £ 0.4 =18 £ £ 49345 —propeptide domain -~ catalytic
domain A& substrate-binding carboxy terminal domain ; 7 # % &) 7FLiB L
¥ o %4 propeptide domain i1tk Bh— AR L BERES—EMY
TRBEE BARBAIEAAEABICESREsARE - MEsasts
B Smp el ARETAEAR  BRER  HoB6  EaL
kKAt ¥ R L2REN 820X EEBORA
(invasion) ~ AFRRMK ML, ¥ - XATA S XRRAEH > A MG Ky B4



FRBEKRERTTEARSCENREIAREE - ME A8 £-3

(MMP-3) » X454 stromelysin-1> 2 ATestR4a > AFME X9BAR
R RERBE AR P MMP3# AR ESNEFA EMMP-312 T Ty
RRECT A X R BT EILH £ e collagenase 4o MMP-8 -
MMP-13..% » BISt MMP-3 £ 5 M & XeomB PR RELWAE - BEX
AME P REE SRR MT AL SARFHRR - AESLNE S
BEXTP BXIERSEES collagenase & stromelysin & & asy s & -
B A4 7T LA & — 84 4 A% native collagens #v proteoglycan (#: 5 R4 &9
EEAM ) AURSEBRAARZENTOBRAREHEME s E-3 134
YE-

IkB kinase (IKK) 143

IKK complex &4 T =48k B4 — IKKa ~ IKKB - IKKy » & ¥ IKKa ~ IKK
A catalytic subunit » &vﬁ;ﬁ;L;ﬁﬁQJ#@mﬂﬁmiﬁ#u heterodimer &4 X 2 4& >
i IKKy % regulation subunit > sT# &R E KK & LB ELEF o &
IKK-kinase + i m4Z & KK #5751t (Michael K., 1999 ) - #4% B -+ NF-xkB &)
FRARRE BRX -@RATC FRBBEFHAZELHALE @ NFkB
EFRHERAIKBES  FEN BT P > TSR M IL1
TNF. % » & £%— % 57516 NFkB #9318 o sto¥ KB 3 @S 8L R E 4
& NF-kB # #2754 it translocation #|i% /M » 12 & 4= i R FE 4 55 B o 4%
(Alain 1., 2001) - m IKK complex & £ & &9 5h 4 4 it i KB #8841 » & 4
fe X Bl4o IL-1~ TNFa.. & & ob R ) 808% - IKK &€ 457518 > B sk 42 NF-kB 7%
fei@fed » IKK &) Ebk —BEERE - sbéh o AR EESAHBRASIL
IKKa 2% EE A & - 524U ET4o IKK pathway 24 B R EHE X &
R PIERE -



Mitogen-activated protein kinase (MAPK) 142

MAPK % — #& serine-threonine &) protein kinase » ¥ 2 4 # % #F F fl %
M L2 R M Eysh s (Robinson et al., 1997) - MAPK T = k%8 ' &
#% (a) p38 MAPK > (b) p54 SAPKa/B/ JNK2, p46 SAPKy/ JNK1 : (c) p44
/42 MAPK, ERK1/2-P38 % & MKK3 & MKK6 % 1t.( Ensien et al., 1998 )
pd6 / 54 INK # MKK4 / SEK-1 #v MKK7 7% 1t s ERK1/2 #% MEK #v MEKK1
BB it - MAPK 724b4% 7T 48 o5 4m B2 19 protein kinase & transcription factors
HWirm At & A H1( Davis et al., 1994 ). ¥ = 5% ] 70 & 2] 485 MAPKase
BEHEIL - e ERinfn X 2| LPS )4 754t Raf-1» 3¢ ho MAPK /&4 >
a2 COX-2 AR - AT X MAPK pathway £ mZRAE LR EL A
2 A& 0 A LA R AP 3808 MAPK pathway & IKK pathway & 7T gE 5 8 % N kS
PEBE R E 2B E-3, 13 W ERF ooy iR SR BIERMBHB T

HEGEBRERANMEG X2 M
o v B THEBE  TRANGHRME R P BERY > 0358
F-FAB-FXN - BE B AR AT aF-ZXR-PEE
THE -BRE-NE AL -HRK it - 2F4£ -BEAF HWT - &H#E-
MR ATRACER L EWILE % -

BUE A 43
"REAML  R-BEAREGTR kT B WE AW T8
1% P 3043 2 $LIRAR RAR B 0 4 = k48 € H (triterpenoid saponins) £ B %
St L RA BGRR S - B 8RR R A RRRE M & B A R T AR EE
BATCLAEHBRBEMT XA CRMME X FEA2 &4 - KA EW
HBEERBBESPR+rERASE Aol BHHR  HE el
B, HBREAR - - dNBERSZEZRFTCHETLREFSIHMAME R eyt
%o B BRMBEZ MO ERRENATAELHNTHE XA RN A



& REBRAER » UEHNEERGER -

EOBNE

"ENE B TEBS M SREYYEE RATERTHEAAR
BERE T -HRAEREDA - FREEHAEALABLABRERE
ARHFER  BRACCREBBEENT ORI Ehz — L ETES
BRECRMEMG XA  BATHERCREIBRERE LERELLY
BRETEEHSARBAGEAIHBHEHES Fkmbe - TRER T - &L
Bafotise 1 > A P RA AR 2 — & E 2N A58 (Triptolide) » 2 %
EFTAMMNAEEASRILE SR NF-KL 2 DNA &4 Ml % £& &
EMEARXLR > MAFRLECEEIHIBIER BHKR - sbsh PRHTF
BEROARZLERET AR NEEEARIGHE D Emi ¥ EERLE
F(TINFX)# 4 C3mRNA fo k@ B &R o i A L8 R T 405 2 3 79 A5 85 T 4p
BRI BERENBRBEF THREHR BN 4o a8 EEY A
NHRE TEAELAMBREAEHE RUBRAT ARG ERENTRE
FIAARE N BRGERBRELRNRRE Y T -

AR EREFEBRTRTIHETREAR

= 0 R ) R

AR BB ERFEATOBRNEHABRELEHR T oM s B2
B -

BHETHMP SR E LN BANEERAREL TR R T b2 MY s A8 A
B, o
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BEMLE St bh: (A 74 RBEBA)
BAZ— - mEMHAES Tt (primary culture % SW1353) # 4%

> M8 % MMPs & 35,8 64 Bl

RT-PCR : #.% MMP- 3, 13 mRNA % 3,15 %
ELISA : RE MMP-3, 13 R e 48 &

#

RNAZol B, Chloroform, MMLV, DTT, MMLV buffer, dNTP mix,
oligo dT, Taq polymerase, Taq buffer, specific primers,
MMP-3
Sense5’-CCTCTGATGGCCCAGAATTGA-3’
Antisense5-GAAATTGGCCACTCCCTGGGT-3’
MMP-13

Sense5-GACTTCACGATGGCATTGCTG-3'

Antisense5'-GCATCAACCTGCTGAGGATGC-3’
GAPDH

SenseS’-CTGCCGTCTAGAAAAACC-3
Antisense5'-CCAAATTCGTTGTCATACC-3'

Biotrak (h)MMP-3, 13 ELISA system

n ik

A=

# X1 EABBKF @B HEE 6 A 0RARY  WARER G
eotaxin-1 2 #4ER R B &FR - #ATA RNA EERH REBEEI > o
MMPs & GAPDH =z primer it 47 RT-PCR - Bxi§ & RT-PCR Z 48 1/5
£ # % loading buffer (0.25% bromophenol blue, 0.25% xylene cyanol
FF, 40% sucrose) &4341%:x 1.8% agrose gel (P4 ethidium
bromide ; EtBr) well & » & 100 volt Tk %) 40 4848 - &%E‘ng‘F#é
8838 22 MMPs mRNA & B &5 # -

BRF e TRBREAERME R LFREMEHCE
P 5 #-20°C FA%4F - B 100 ml primary antibody Az A 96 74 » B 4
C R ER - %8 E 0#iA & F 4L coating & primary antibody &
96 LB FRTRE 2 eF e Fsk 5 k4 /v 100 ml secondary
antibody * £ B TRE 1/ 8F < Fk 7 k4% » soA 100 ml TMB 48 30
748 » B Ao 50 ml stop solution 4% £ & & - 30 448 P9 2 450 nm H &
B o
£ 3t MAPK pathway & &% F4L 5 F ASE# F a8 (primary culture

A SWI353) ZAME piastk MMPs 2 i %R 3% P8 A
&
# % L5k B MAPK Kkinase ;£ 1t &y 1%
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protein assay dye, specific antibodies, rabbit anti- human globulin

NBT/BCIP

ik

R w0 P BB R IR — BB R AR 0 MR ARSI 0 AUke) PBS
e =k m il E 49 lysis buffer( 137mM NaCl, 20mM Tris pH 7.9, 10mM NaF,
5mM EDTA, ImM EGTA, ImM PMSF, 10 pg / ml aprotinin, 5 pug / ml leupeptin,
1% Triton X-100 ) #% M 4afo®] T » REBMFEE F o WKL/ 30 4%
4£ 4°CF 14000 @& 30 448 » B FiERg -

HERBRGEEEEZE  AREOR2EAR 40 ng iR G A £
F-BAEGEHAZ T A FEMEE 2 X SDS / protein loading buffer » # 3%
K 95C TR S oéeth 0 BEWK LAY Bi%&E Ao B £18 loading
well # + 1A 10 9% SDS -PAGE gel #47 2 @ H 5 3eH TR - LB ERALAS
80 HK4F (voltage)  H 2% & K #h A36.% stacking gel L separating gel &) 5 &
B AMERBEEE 120 K45 (voltage) » A EFME B LB RAE
& g e8P o %3 PVDF membrane % 24 methanol ;284 & 484t > 2 F) =
#& 3M paper Z A transfer buffer $:%% - 124585 > ERAF B TF M L4&F
# 3M paper » PVDF membrane » SDS-PAGE gel * 3M paper » it {# F k38 #5642
# & £ PVDF membran & SDS-PAGE gel Z & & £.58 » 4§ A E # B R A
M BB ERRKAC AET 0 X999 mA HEp WL R R
PVDF membrane £ 1% BSA blocking solution £:%4FH 1 hr - f£]32 blocking
solution * Az A MAPK -~ phosphoreylated-MAPK -~ o tubulin % &) specific
antibodies ¥ B4R 2 /8% » 24 TBST #%m=k » 24 oA anti-mouse IgG
conjugated alkaline phosphatase 3 anti-goat IgG conjugated alkaline
phosphatase €81/ M 1 /8% » B L TBST hw=k » 1% 24 NBT/BCIP £ &,
HLe -

B 42 = - £31 IKK pathway f£ B F 4L 5 8 A5 = (primary culture &

SWI1353) ZA T pMEtE MMPs 2 A MBRB IR FHAL
B %8 5 o # 7% (Kinase assay) : 88 IKK /Eibay ¥

specific antibody + substrate
RRmB R BB RE RS 2% FshREIEF > Ake) PBS
EDTA, 1mM EGTA, 1mM PMSF, 10 pg / ml aprotinin, 5 ug / ml leupeptin, 1%
Triton X-100 ) # 8= fs|F » REBEHRCE T » MK EHERA 3054 - £
4°CF 14000 s 30 4048 » R E 5% -
x ik
BEBRHERAE G YE EE  fo specific antibody » #§ & & H & F &9 IKK

12



RTIER > ENTEER —RGRE - BT BEXHETHY
B BEIKK FEiLeyHA - |
B 2w ~ £33 84 4% B F(transcription factor) NF-xB * AP-1 £ & FiLE E AR
#% B =i (primary culture B SWI1353) z &G BBEFTRHEY
At
Electrophoretic Mobility Shift assay (EMSA) : #2 AP-1 & NF- kB £/t &)
W

(**P) ATP-labeled oligonucleotide probe - extraction buffer ~ protein
assay dye
(**P) ATP-labeled oligonucleotide probe ~ extraction buffer + protein assay
dye
F ik

3 4m b o A eotaxin-1 B IEBEER] > LKA Y PBS kS RiE 0 o
B & &Y extraction buffer A > ¥t THWENELE T » BANKE 1S 442
#% 7 hu N 0.6 % NP-40 3 58 7 Z 3% 10 #0480 £ 4°C 14000 rpm 38~ 30 454874
Bl bR o 00 F Au extraction buffer B B KL 15 448 » 24 4C
14000 rpm &0 5 448 » PR32 £ B B nuclear fraction A% nuclear fraction
6 ~ 10 pg Ao reaction mixture ¥ > H 4% © poly (dI-dC) , poly L-lysine,
(y-*P) ATP-labeled oligonucleotide » & &% F R 15 5481k » B EA K LS
W R 10 448 0 LA 6% polyacryamide gels £ 150V F ka7 50 4048 » 248
4% gel E# 3M paper + + F gel dryer % # it 14 Hyperfilm 2 #.88{% -
BTABMAES - Flafpis 3t E2 88— BE= BAEZ ~ BAEWHSR

BEALZ S BRBATERR -

BEME A E2BBRFTEAGMETHRC bRl Ae 2T NWZ
n=50 & - 10 & 4l4 > 40 EF @) -

BAR AP RREMLZ RS BlRGHhaBiiraRzaR -

13
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1. AR TRz iy

BAGHmABRSFS AR BRIE P KA BH A pronase (10g/) #
37°C T4 A 30 4-4% » & 11 collagenase type |V (10g/1) 4B 3 /8% » 2L FBp
TBBE T (T BB —) @B FE R REFASHRBRE @A
Az EFK > & 0%~100% » ERFEBATLERMBET  RANFLARELZHE
FoERLTHOABETRABERS - mBRMUAEK - EURXFTHEK PCE,
Ve BTEWNAER - Riwfo 2 FRERNEN  eHAMRBRARBAOTHE T
THEABRBRORRNAMER  BoBrlteREtRk2AER#L - 87
B2 R EHK > RBFepg RN EEE (B=A) -1
Mgk tafo B (B =B)  BPT#iT@HARILR - TABRF i@ XLLE S
R mfEEm ZRER (@) ARESmE (4) hiftaio sl £EF 5N
PGE; - Bl AT X3 % 3 2 6 kehlmfin > BT R Y H Y »iRes
(Marrix metalopro- teinase, MMPS ) = &

2. mEMZER
TEBEFRETLZREBH  @4E7] 551 24 HO, 50%MeO, MeOH, 50
9% EtOH, 959%EtOH, 70%Acetone, Acetone Zz 20 /2B R » L B E
BTy o8 BATO AR °

3. Foamkmassz(Triptolide) B & EL X M H AR F ootk B E
(1) AR F it
CEIFTRAABMRE T 02 E L% U LPS R IL1(4E A%
W o Rl E N B A s B2 (Triptolide) & iR & 4b 2 & #8758 X IR 2 4
BEBR -
BRET B RNASEA R EA AR ERYYH LPS & IL-1B
FR AL 2 PCE A RAEzHHFR (B=) BALPS #&4%
BEALAFERYARERGENE (B ) 2RF 2 %A1
RihoAga A COX2 xR AME2 R (BE)- 5 EKkH

14



HGZHABRE T @iz MMP 2% » 25305 o0 3k M A5 82 B A &
FALAHEFEBRME LPS R IL-1B#H & 4 2 MMP 3 & 13 A4phl4k
Ao BRLPS#SEidk AR (BX)-

(2) AR F 4o petk (SW1353)

B E 7 fs 85 (Triptolide) $f A #n R 35 fm il - 25 X V5 A 41
A EE 0 B b iTH SWI13535 2 M 4 48 5-3 (MMP-3) %%
Bz FH - BRET ELORNFZBETTHARMMP-13 AR XR(H
) phospha-ERK (B ) & phospho-lkBath %35 (BA)-

R
1. IL-18 Lt LPS B 5 5 3 Afa A& F a5t PGE; »

2. AMERZBEWRYIPS S U AN ST R B EHEZY

FVER > MESCBRNBENSGEALR S EpHER > LR Z ENE
HEENEHR -
7 B 2 B g B AL 2 & B ARR @ $Hdp ] IL-10 & LPS AR EF e s &

YR B AR HAEERR B HEREE I GHEHEEIERY

15 ~ &% S
1. &2 7 A5 85 (Triptolide) e 48 /A to i B AL B B BA 85 B oh b 47 3046 44

Bz iRt AMEARS R ELRBZ LA
2. BATEBRCBET © &2k A5 87 T & & 38 i@ 40 4| phospho-IkBo A&

phospha-ERK - F#:dp# MMP-13 2 A R & 3R, -
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