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Research of Study on the Molecular
Mechanism of Anti-arthritis 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 vitro 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-IkBa in SW1353
cells. the above results imply chondroprotective effect of C. chinensis and triptolide

on inflammatory arthritis.
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(- ) Collagenases — ¢ #g e B A~ f2 ¥ % o< H i & 5 helical
collagen > & 3= MMP-1 ~ MMP-8 - MMP-13 - MMP-18... %

(= ) Gelatinases — p* #f 1l J 4 f#f% % < F 1 & % gelatin ~ elastin »
¢ 4% gelatinase A (MMP-2) % gelatinase B (MMP-9 )

(=) Stromelysins — ¢ #F P B 4 f2f% % 1 & L aggrecan > @ 3%
MMP-3 ~ MMP-7 - MMP-10 %

(2 ) Membrane-type MMPs — p* #g crff 5 4 f2f% % % & 5 hydrophobic
domain > ® % & Awme ik G > & 42 MMP-14 ~ MMP-15 ~
MMP-24.... % -

(7 ) Others— ¢ # MMP-12 ~ MMP-19 ~ MMP-20 ~ MMP-23... %
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Mk KRB EF A fREEE ¢ 7 = B A & HI% > — propeptide
domain ~ catalytic domain % substrate-binding carboxy terminal domain ;
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collagens v proteoglycan (@it ¥ & Feni & > ) » #ri APt F R4
REFENG RN GRHT T R E3, 13 R

211



PEEEER F2600 51
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BT -FENwERELL (P AREE EEE)!

P - ~ S F i A EHF w% (primary culture %

-— ~

—

N

SW1353)# 4 B § 4~ j2fs% MMPs % R E chip| &
RT-PCR : % MMP- 3, 13 mRNA # 333
ELISA : 2% MMP-3,13 3¢ ¥4 R E

A

RNAZol B, Chloroform, MMLV, DTT, MMLYV buffer, dANTP mix,
oligo dT, Taq polymerase, Taq buffer, specific primers,

(- YMMP-3
Sense 5’-CCTCTGATGGCCCAGAATTGA-3’
Antisense 5-GAAATTGGCCACTCCCTGGGT-3’

(= )MMP-13
Sense 5’-GACTTCACGATGGCATTGCTG-3’
Antisense 5’-GCATCAACCTGCTGAGGATGC-3’
(= )GAPDH
Sense 5’-CTGCCGTCTAGAAAAACC-3’
Antisense 5’-CCAAATTCGTTGTCATACC-3°
Biotrak (h)MMP-3, 13 ELISA system

\"5}‘;’:

# 5x10° B A BEHE mre AT 6 AARELY > 4 r A B AE
eotaxin-1 4 % (£ % 2 o FFRF > #9753 RNA B0 R GagH b > 4o »
MMPs 2 GAPDH z primer i& {7 RT-PCR-P~if £ RT-PCR & 4= ¥ 1/5
8 #% <1 loading buffer (0.25% bromophenol blue, 0.25% xylene cyanol
FF, 40% sucrose) R &£353 {5;1 » 1.8% agrose gel (P % ethidium
bromide ; EtBr) well ® > 12 100volt ¥ 4 ¥ 40 ~ 4815 > % kT 3
BB B MMPs mRNA £ 3 efa) o
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Befi w5 BRIESLF § FR S Blmre Pk O He
# 7 3-20°C T #3F o B~ 100ml primary antibody 4 » 96 3t 4 5 ¥ 3t
4C W Rifs®* o By # o 54 » @ ¥ & coating § primary antlbody
963t > FRTE K2 PF ’F # 5 =18 > 4v > 100ml secondary
antibody FERTF PP R T A 0 4 100ml TMB (7%
30 & 48 > f 4v > 50ml stop solution i1t & J& - 30 & 4&p 14 450nm 3§
?*Buvlo B o

P if= - #£3t MAPK pathway f & § i 558 < S+ dm7e

—

(primary culture 3 SWI1353)# # @ § 2 f2pk %
MMPs 2_ 3 4 @B T ¢ ik &
7 * B ghi: ! B2 MAPK Kkinase /& it 93

C

protein assay dye, specific antibodies, rabbit anti- human globulin
NBT/BCIP

\"5}‘;’:

ok we BRI - BRPFRZ (S 0 BB R REECE S kn
PBS /i = = » 4e » if £ ¢ lysis buffer (137mM NaCl, 20mM Tris pH
7.9, 10mM NaF, SmM EDTA, 1mM EGTA, ImM PMSF, 10ug/ml
aprotinin, 5ug/ml leupeptin, 1% Triton X-100) {& #-‘m?% 4T » % 7| jig
BapeF ¢ ok (£7 30 A4 e & 4CT 14000 A 30 A 4
B ik e

WEBN ke ended TR 0 L R FA LS 40ug hdd T
Aol — B FHA? o4 r FHF 2 X SDS/protein loading
buffer > **3#&=< 9O5C ™ iv% 5445 » R3v/kt Agr L &30 Fik
A +4r 3| B loading well » > 12 1095 SDS -PAGE gel & {7 30 4~ 3t
1 B o AT RMA S 80 k4r (voltage) o 3 F|Ev THE 45T
stacking gel ¥2 separating gel e/t o pF > 4 BT BRAF I 120 RF

(voltage) » Fif 4 PFRVIS » B2k R AT (7 Fo0 Henger o L
PVDF membrane + 12 methanol ;% # & # 4 #& it > i v = 3% 3M paper
2z ~ transfer buffer ¥ &R - { (TP > £ /B B d T F kB 5 3M
paper ° PVDF membrane > SDS-PAGE gel > 3M paper > I i¢ * .33+
4 4_2% # PVDF membran 2 SDS-PAGE gel 2. ® g & » #1005 %
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Y o T R NS 40C kAR 0 12 999mA HE o i
Er 2 K 18 » B~} PVDF membrane 2 1% BSA blocking solution % /§ i
* 1 hr- 54 blocking solution > “r > MAPK ~phosphoreylated-MAPK -
a tubulin % 0 specific antibodies Z ;8§ ¥ #* 2 /|- pF> 12 TBST 2w =X »
#X f¢ 4v » anti-mouse IgG conjugated alkaline phosphatase # anti-goat
IgG conjugated alkaline phosphatase % ;8 ¥ #* [ -] pF> £ 12 TBST ;&2 »
=X > B8 2 NBT/BCIP % ¢ &% & o
BP#= -~ %3t IKK pathway & = F ih B X i F w2
(primary culture 2 SWI1353)# # B ¥ & f2f% %
MMPs 2_2 4 @R E ¢ gt d
A% # 4 L 472 (Kinase assay) : & IKK /& it
éﬁtl‘%’-ﬂﬁ
- HR

specific antibody ~ substrate

T mre R EIL - BP0 BB R REETE Y ke
PBS EDTA, ImM EGTA, ImM PMSF, 10pug/ml aprotinin, Spg/ml
leupeptin, 1% Triton X-100) {8 #-fm®e 4|7 » ex Pl g oo 4 ¢ - 307k
FiER 30 £ 48 0 B4 CT 14000 #EHE s 30 A4 0 B b ‘Jﬁ‘ﬁ? °
=~
Be5 Bk ended B R R 0 4e ~ specific antibody > #-F-v R ¢
1 IKK LRI K o fte 2 LI - BRER G 27 TR 5
F XA R, R IKK T A e
P ~ FEitiE - F]F (transcription factor) NF-kB~ AP-1
B EEAEHF w% (primary culture %
SWI1353) 2 = 5 @i &P igeng d
Electrophoretic Mobility Shift assay (EMSA) : %
AP-1 2 NF- kB /& i* d35

- i
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(**P) ATP-labeled oligonucleotide probe ~ extraction buffer ~ protein
assay dye

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

\"5;‘%’:

1y

#-fw e 4 ~ eotaxin-1 BJLif § PF R k4 e PBS BEES X {8 o
v~ i § ¢hextraction buffer A » #-lwfe 2T T T EATEL G g ¢ 0 B
sk 15 24818 0 4~ 0.6% NP-40 1 % 7] B4 10 §548.0 12 4°C 14000
rpm o 30 A4S 0 Bl b ,ﬁ'—,,z o Bk P ¥ 4r ~ extraction buffer
B B3kt 1544 0 12 4C 14000rpm Hres 5 4 48 0 #7172 b i
T % nuclear fractione #-nuclear fraction 6 ~ 10ug 4r » reaction mixture
¢ > Hwa L :poly (dI-dC) , poly L-lysine, (y-P) ATP-labeled
oligonucleotide » 23 E T F J& 15 »48fs » £ B3Nk B F B 10
k&80 1 6% polyacryamide gels f 150V T & A 4 47 50 & 480 2. (8 &
gel ¥ *t 3M paper + > * gel dryer %5z ¥ 12 Hyperfilm g £ &g i o

FOBPNBEY - e R E L PR PR PR
P e 35dcf & & 2 ﬂ"},%xﬁf'rﬁﬂ R

\

RFE - EFFZPEEI LS FTHR(UD BT LY 4
FZ% NWZ>n=50 & > 10 & 4=4]% - 4 %“?56%,35) o

PRy F(SF)2Z XL PlEb P ed fro £250% o
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PRNRTS ]

- S AEHF A N R 2 kS 2
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Pl A kg 8 bERFRAEY 0 BE A £ 41 pronase
(10g/) »* 37°C™ iT* 30 ~ 48 > £ 14 collagenase type IV (10g/) i®*
3PP ik T AR e (HBACE - ) o e G A S
EEORFEI A GRS AR d 0%~100% > L35 P B g kA
P A eEE T AR NFF o LA ROERTEST G EFR
o dm¥e AR ts o 3 B F % PGE, 17 A Btk o B lwre 2 308

BEl fREFRER L DI T T EEF LR KR R
7 ”Tiﬂ Bl Hmred L2 AR o S8z 2 w2 FIf
}i% P E P FmE R BB R AL A (B A) P - 2w
e (Bl B) » FP B F8ABE - § 4 ziiﬂik% me N LI
8§ RMfdmre FIp TRk (@) » 2R RwE () > P Fnwe
g% T PGE, o Tt AR B Léé-xl«i‘“%\ 3% 6 =Fnmie s BT
4 4t fmve B 4 f2fF (Marrix metalopro- teinase, MMPS ) 2. 245

® R M2 BB
TEMERR N REM > SEREFE > 12 HO, 50% MeO,
MeOH, 50% EtOH, 95% EtOH, 70% Acetone, Acetone 2. 20 & %8 4f 5
Beo TUFREREERSSY PR RS o
F NP apE (Triptolide) 2 @ § W3 B 5L Sadc ¥
mﬂe *%9 E/ *‘“3
(=) * 84 g dove
caEr A AREA S mrese £ ks L LPS 2 IL-1( 1%

SR HRIT 2 FP i (Triptolide) % & & 2 & #8734
LR 5 NS

;\\

J,,& <k

SRMTFOFEPN M U FUE A FEP 8 LPS 2
IL-1834 % & 2 2. PGE, & g F 2 #rf|iv* (Hl= ) > ¥ 2 LPS
FEE O RBUARFEPFLERZEE (Rl ) Bg 2K
NP ERdrA] I R P A T ¥ COX-2 AR E R FE 2 frgliv
(BT )e ¥ E4RPIHE S22 84 N3 F w22 MMP #2%
%ﬁfi“%ﬁﬁﬁi'ﬂ* Wi A E P4 ¥ LPS 2 IL-1B3 # &

2. MMP-3 2 13 L4 {8% » 202 LPS 3 4 Frild 5 P &7
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(B> )
(=) * s ¥ etk (SW1353)
F]g o P o fs (Triptolide) ¥4 24~ g0 fmre » 2 3 X
e Fr g s OB > F) LR 74 SWI3S535 2 B 4 i3s3
(MMP-3) S 2 FF3t o S5 a1 53 OFEWFHIEIT VP M
MMP-13 2_ £ F14 3. (B]- ) > phospha-ERK ( @]~ ) % phospho-
IkBosi& 3 (B4 )
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2~ 57 %

LG @ FReinhM&Epaaip | bl /e g T CAFRAF
FLo Red 721000 o

2.3 #E 0 5 A AR RRISR AR RN & L 34 blTRA F TR
%o # FA2i51995 5 35(9) ¢ 537 -

3% W% AR AL RATRA RS - #4707 FH < F41995118(3):20 -

AFERECAR T pF.E DR MERISKREL BEY S LR B %
FE0le P B7 5 Fa i 2519965 (1)1 14

SAL® > FaER o BERP P BARD Fie Rk RILM & 36 BIJ] e 7 A
Y FEFAAE1996 5 (4) 131
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MMP-3 and MMP-13 mRNA levels were determined by RT-PCR. GAPDH

was as a control.
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Lane 1: control
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Lane 3: IL-1B 5ng/ml + 0.1% DMSO
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protein was extracted from SW1353 cells treated with or without 5 ng/ml
IL-1 and various concentrations of triptolide for 1 hour. Lysates were
subjected to Western analysis for phosphor-ERK1/2, total ERK1/2, and
a-tubulin levels. Shown are representative blots of three repeats.
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Western analysis for phosphor- IkBa, total IxBa, anda-tubulin levels.
Shown are representative blots of three repeats.
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