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Number:CCMP92-RD-113

Regulation of Cytokine Gene
Polymor phisms by Herbal Medicine
Affectsthe Susceptibility and Severity of
Rheumatoid Arthritis (3-2)

Chang, Deh-Ming

National Defense Medical Center

ABSTRACT

Objectives: To test the effects of Tripterygium Wilfordii Hook-f (TWHTf) on
the regulation of cytokine genes of synovial cells and chondrocytes and to identify
their potential mechanisms of action in the therapy for rheumatoid arthritis(RA).

Methods: Synovial fibroblasts and chondrocytes have been used as the target
cells on account of their predominant roles in RA. At first, we tested the effects of
TWHIf on IL-1 mediated MMP-3 and TIMP-1 production. Human chondrocyte
and RA patient’s synovial fibroblasts were incubated with Ing/ml IL-1 and
different concentrations of TWHT for 16 hours. Secondly, we tested the effects of
TWHIf on cytokine genes (IL-1p and IL-12 p35) and chemokine gene (IL-8)
expression from both fibroblast and chondorcyte cells.

Results: We found TWHf could inhibit the IL-la-induced production of
MMP-3 in both synovial and chondrocyte cells, but it did not effect TIMP-1
production. In contract, TWHf could change the ratio of MMP-3:TIMP-1 on
synovial and chondrocyte cells stimulated with IL-1a. In addition, TWHT also
suppressed the IL-1a-induced cytokine gene of IL-1P and IL-8 messenger RNA
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levels in synovial and chondrocyte cells. But the production of IL-12 p35 mRNA
was on changed in the IL-1a treated synovial and chondrocyte cells. Furthermore,
the gene expression of MMP-13 was also inhibited by TWHTf in the IL-1 «
treated human chondrocyte cells.

Couclusion: Our results demonstrated the mechanisms of action of TWHf
and indicated their potential role in treating RA. The other effects of TWHf on RA
are under investigation.

Keywords: TWHT, cytokine, arthritis rheumatoid
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B P Fed > Flik SR A e B A6 FREMA RS- fu
R e frA RGEE P L(15) e B 46 TP s hd 4 B s
ELeng LA e g Hotond I Afpiid®ky - 5- 4 ??ﬁﬂgrf]i*%-““:
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Stromelysin (MMP-3)¥ 2L3 proteoglycns ~ collagens ~ gelatins f- aggrecan
7 link protein - MMP-3 4= tissue inhibitors of metalloproteinases (TIMP) 7%
T S o B (24) 0 & 2 e Y MMP-3 ant A VARG R RIE
B & iR (25) ¢
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FEEED] D Pl FH A RL TS o iRt 0 T G
SRAR SRR A A i ﬂ%kmm%ﬁ’WF{ﬁi
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;é% Rl Tk T OFER A *§J§~“11’/3ﬁ°¢%§
 10ug/® 2 1T Him e ( o it wre)T 2 RA AH o aAnD
B¢ o34 % acridine orange - ethidium bromide (AO/EB) ¥ £ 4 4
PR FER e A AT XTI BRI Ak B HE(450/490 nm) T o
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ToBKER 005ug/EH 2 F e kR & 0ug/® A % Hiwme B2 4
PR AFHR? APRY DRRG I BEL T

T m e ZFHASH % B (allelic polymorphisms) :

AR A R G pragk B (PCR)2 DNA Jic*L 7] Microarray
S E RFEIR P wie ek A FIA] o F - AN A 4T il & 5 4 -
BA e F R REPFARE A TR RIE - A9 FRE I B
G intron 2 fe¥w A6 B intron 3 % A5 AR AR F BA P ¢ 4
VNTR » #-3 #* agarose 527 7 iz A 45 o & — 418 TR H X | 7%

¥ - i ¢ B promoter =3t-511 e d A R L R & FRdER F R
5 i {6447 0 £ % Ava & jR{S 1 RFLP 4 47 o

B%- A9 FAF exonS P2 S ARTE AR HRERS
M’E’@‘%’gﬁj r2 TagIRFLP # 5 o % 2 /i & H promoter % 244
AFLRP A smFl AfREEFYT o N PRI FRRN > &%
AR E AR F A 8 & fRen s B R Y 1 agarose BT T A A T
% £ % 2 ethidium bromide 4 47 ©

Agarose 5" ek B o DNA & + £ 35 R 3 22 DNA A 4 +
Jid-® e g+ A 9 B promoter 3-1082 1% A%44 A F] 4 .2 SSOP
ﬁﬁtr/w\ 17 0 aw it MBS o %"wﬁaéﬁi#ﬁ & A 4 % e onylon 1

£ hybridized ¥] 32P-1%3z 2. SSOP:5’-TTTGGGAGGGGGAAGTAGGG
gL A F-1082 G B > @ 5-TTTGGGAAGGGGAAGTAG
GG-3>* % L fi v H-1082 A % J  Probes #-*t 42.5*C hybridized -
A 60°C & > I 14 autoradiography JE (7.2 % o

b 5 G B

AR A PREY T 2%ER 5 ng/ml, 500 pg/ml, 50 pg/ml fr
F e ? % kAR 10 ug/ml 1 ug/ml, 100 ng/ml, 10 ng/ml, 1 ng/ml £ %
mre 2 g wme e % 0,05, 1, 2,4, 8, 24, 48, 72, 96, 120, 144, 168
P TS - i %‘r(lng/ml) VR Y BN e B
oz Pt r XTT & e o] pFis > k3 Rpx kR
(A49o-69onm)
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VABE £ % 9% 5 #7(ELISA) MMP-1, MMP-3 #a TIMP :

F)"Ji‘“%}mP/}a /&ﬂi%’l%?ﬁj—% Q*%/z‘/?lﬂﬁﬂ MMPl‘
MMP-3 4= TIMP % € (R&D) » i3+ & MMP-1 » MMP-3 4r TIMP &

[,L;‘:‘f}\:o

VA RT-PCR # € & messange RNA (mRNA) :

i 100-mm 4 ¢ ‘wP2 e 2> % RNA 12 QIAGEN RNA mini kit 4 4t
dt s 2 3 ug 2 totol RNA i& {7 3 47 DNA (cDNA) 18 = » R
ERFRAF fute B A4 me d ek IL-1 ~ IL4 ~ IL-10 e
TNF-alpha 2. mRNA =% & - ¥ 4 3§ GAPDH, 5’-CCACCCATGGCA
AATTCCATGGCA-3’ (sense; 213- 235 bp)fr 5’-TCTAGACGGCAGGTC
AGGTCCACC-3’ (anti-sense; 786-809 bp) it # H p = 41| (internal
control) » £ 12 1% X% %48 7 A ¥ 121 ethidium bromide % ¢ 4 7 PCR
& 0 B {6 12 desitmnetric scanning T_¥ 5.5 & 2 GAPDH ' f& 12 1%
B2 R

PER Y - 8 T T e E R L R ot e 2k
BY B e N A b A B - A0 %‘rﬁ Pl 3R AR S
o3t & AT

4 student’s t-test & 47 > p £<0.05 A E G AP HE L& -
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2 HBXR
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A i e Aol B e A Rk B E 2 ot 2 &R e
Ing/ml IL-lo AU2 % 24 ] o £ 12 XTT 28 2 40 12 A2 45 B R dm 56 3 4 o
BEFRAGHLTE T 4o~ IL-la o132 & cndee 500 8 50 e foif
Bg_mf’am,r.]v}vblgﬁl érs Fg’2}%E5ng/mliﬁé)§,l‘l“t@_24/y
P i e v o vz dE 2 7 & 2 5 P (Figl and Fig2) -

/4

I~ 7 2 EFrH] MMP-3 ch4 IR

PamATy 2@ e e Gl RIER & g LY e E
IL-1 o TNF-a . 2 ¢ 2 F £ R ehd ¢ 5 Flpt ah et - 25 ¢ A
PAEr 2P - e ged (IL-1o) & f gk & i sicfodc & e o S
%iﬁ“’i‘igﬂv’??‘ffﬁ F i 12 Ing/ml IL-la §3cR 4c b 3 kB g o %
i%%: JEEfS o B H m”?i:““ ‘\#,F”Q’xpkﬁﬁg}n f= Matrix
metaloprotemase -3 (MMP-3)s ELISA Bl & 2 47 o B % #F Mg wie LA
4v b Ing/mlIL-la %P5 > B2 ¢ 2 4 MMP-3 3t fm % e} AR o ik
P fn e & 1R 2E kg & (Figl. and Fig2.),% i &7 B2 50 H fmbe cnif (4R
BT g %L gl o FRAMKR DT D FRIL T Hd
Ing/ml IL-1o 1A 2 0 MMP-3 F-v B 5 P A ehgrdlscshk > ¥ €55 %
3 2 ehde BB 4e @ B e 3 Fed] Ii-la #03% $en MMP-3 fif 5imve
frirf wie? chg 4 § o @it MMP-3 4drd| v L R & L P n
proteglycans ~ collagens - gelatins - aggrecan ¢ link protein gk >
RPN S e A i e

fur

~ & o %L MMP-3 v tissue inhibitors of metalloproteinases (TIMP-1) ¢
Ll cea

% MMP-3 # +c 5 > P &8 &3¢ 0 MMP-3 4 TIMP-1 ¢ it & 3
TER @ - 3T e i S g d kel @ J Fig 3. and Figd.
I %HT}%@I@@%@”% ﬂfr;‘ﬁﬂ Woimre 2O BE e d] o4 IL-la #73
WA A MMP-3 chd o @ty
TIMP-1 &% .1 & 7! :%Em LHR S Hi 8 L E MMP-3:TIMP-1 ¢t & »
#m el B2 T frakw s @t g Y angie b el o

- ‘m”§'7 = ‘g‘ \%4.‘]—%’\ - ,mpg,,;,i_%/\

=

T ool wre? d IL-1a ] 72 4 MMP-13 mRNA £ F]eh4
IR
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% MMP-13 Bt & ¢ & 4 ¢ i g ¥ ¢ rtype II collagen % *»

BRI A G 2 ET el F mred d IL-la fler A 4 MMP-13

mRNA # Flend oo o PR JRIEM & 0 ¢ 975 7 i im i o

I~ F B e fogd wred d IL-lo {974 2 5 IL-1B
IL-8 mRNA & Flehd 30

AOLATR RIER & LY oA ehE L m s cE IL-1b fodB i 7

+ IL-8 it ¥ e F e fogp A i me ¢ Y T d IL-la af &
o+ 8 A2 mRNA &R @ &F & Fehde » 2 {5 IL-1b fr IL-8mRNA
g 2T ] o

A T 2 FE w7 gk IL-12 mRNA 2L Flend 3 E ) s

BN IL-1a 2 F EF e fogcd we P T F R A -
| JL-12p35 subunit & A X H 87 W4 7 H A RE > PF At »
T AL A &% 7 AR PF| IL-12p35 subunit # mRNA £
ARE A EI LI RN ARE N - B SR A LA

\v:t =

N

mmpg,/;f% IL 12’ L_ﬁ)& "’I‘FT‘J" FJT‘:; #H_%ﬂl imlm"l‘% ’}?Iﬁ_}ﬁ S Fl_&‘
BHEE LY Y G REarek o T L - EAER . Lk R
BB L? § AL 2R Prdl b d > B AR pasRY B3 2

3F 3 I%q—\lﬁl .ﬂ,#—)\—ik’ﬂi%;”}mo
S e F] 5 A

APRIG T S EE R D — et e > Gy k2 A
# Genomic DNA & {7 A F] 5 )22 47> F M wre 2 ¢ AT 5 5
T o %y [L-lo & ¥ RJ2™ > H 4 IL-1Bpromoter >+-511 =% % & C /
T IL-1BExon £_E1/El 3]>IL-1Ra 5 TypeI/Type Il > IL-4 intron3 3
Type RP2/Type RP2 # % F|F o 322 [L-la 0T % @ 2 gL mbe gk
AFN G A o i e r g g% > 2 F]F O K
[L-la eni®* @ g iptt w2 gk 2L Flen 3 351 IL-1p romoter *+-511
>% & C/C>IL-1BExon #_E1/E2 3] » IL-1Ra 5 Type I /Typel > IL-4
intron3 % Type RP1/Type RP2 -
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AR ATRE L P TIOR AR BRIEM & e B g AR
Hpdrgls Lok LA F o By 2K G| p
2t F e Flpt A lra*if,éq/@, TR ARNPAT IR Y 2
e A RBRILT S FOF ol wre 2 g i E LTS ﬂi,A%
Blmre grd AT Y 17 € i¢ S H 2ehR % (point mutation) ;A 5 & R
NP AH Y SR L T S E I LM S LY B E R gl
k¢ > FIAM & L HRT 3 ¢ 8 fr MMP-3 4o MMP-1 ¢hd 0 € & & B & epk
Hoooq fit ¥ ehB §vrd MMP-3 4o TIMP-1 5 @45 — 24 6 ehT e @ wif
Jo ‘E%'F}Fgé &> ‘&Eﬂ‘)ﬁi Al @l &g BOMMP-3 € & & 0 4 Fla &2
TIMP-1 2. B4 & T fgw- Blag = 7 M e  a APy P PG 0%
v i frdld IL-1o er%%lg_;ﬁ“ﬂs_{rﬁ; fmre @ AT F 4 G MMP-3 0 Fpt B 33
&4° MMP-3 fv TIMP-1 2. & cn-L 784 > & @ .,EL”‘ RE B o st p o

mp RS L Ry Y IR B AR E MY - B L
e gk € < £ A 2 4ol IL-1 - TNF-a~ IL—6 % o P IL-1 fv TNF-a & H 4F
BOREM S Kapie? BIRFEE R i d > FIH A F AR Y
Matrix metalloproteinase e+ & & # o F] i_/ g e Er 0 IL-1 F 5 )
primfe el Rmieigck 0 &A RIFEF S FE b foifirmed e
S IL-la i 59 38 I8 W im e ed IL-1B frdk v F]F IL-8 chik 714 31,
k%%m*“%ﬁﬁwwﬁ%ﬂ“:@%%éﬁﬁéomﬁﬂia%ﬁ%
#10 # fimve ek IL-12p35 subunit 3 & Frglsesk > @ B4 3 ¢ 4 A M
GNP - B AR EFASG LA e E IL-120 kT [}%JC‘J o g
Ak o FRE AR BRERE L P 3 FEIE o E - ATE R
FIE O e Sk RN S LS A EE D SRR R
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AR S

Fert D gk AT AT 2 AbrdlE UM E L 2L R e
i d o i E MMP-3 .3 B {RdFeanr 8o gy AP g
@A ko m pne BRESEE IXYEFPHEFF 5T 4 o F Rk
- E P o BB RGVE (- HauEs F oo AR RIS LY

Flxed o

k3
wy
= FELR € 3+ 4 ¥ CCMP92-RD-113

v
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Effects of TWHT extract on the cell viability of human fibroblast- like
synoviocytes-RA(HFLS-RA). 4x10° HFLS-RA at 8 passage in 96-well
plates were treated with or without various concentrations of TWHTf in
200 ul Dulbecco’s modified Eagle’s medium/ 0.2 LAH for 24 hours,
and then incubated with the XTT reagent, precipitate solubilized, and
subjected to spectrophotometry. Data are the mean SD of triplicate
determinations for each treatment.
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Effects of TWHf extract on the cell viability of human chondrocytes.
4x103 chondrocytes at 8 passage in 96-well plates were treated with or
without various concentrations of TWHf in 200 ul Dulbecco’s modified
Eagle’s medium/ 0.2% LAH for 24 hours, and then incubated with the
XTT reagent, precipitate solubilized, and subjected to spectrophotometry.
Data are the mean SD of triplicate determinations for each treatment

inations for each treatment.
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Fig.3. Quantification of MMP-3 release by human fibroblast-like synoviocytes- RA
and human chondrocyte. Primary HFLS-RA and HC (1x106 cells/well in
10 cm2) were treated for 18 hours with IL-1 (1ng/ml) and with or without
TWHf at the indicated concentrations. The levels of MMP-3 in the
conditioned medium were determined by ELISA.
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Fig.4. Quantification of TIMP-1 release by human fibroblast-like synoviocytes-
RA and human chondrocyte. Primary HFLS-RA and HC (1x106
cells/well in 10 cm2) were treated for 18 hours with IL-1 (1ng/ml) and
with or without TWHIf at the indicated concentrations. The levels of
TIMP-1 in the conditioned medium were determined by ELISA.
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Fig. 5. Changes of MMP-3/TIMP-1 ratio in TWHf treated human fibroblast-
like synoviocytes-RA and human chondrocyte
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Fig.6. Inhibition of IL-1 o-induced IL-1 B3 gene expression by TWHT extraction
in  human human fibroblast-like synoviocytes-RA and human
chondrocyte. HFLS-RA and human chondrocytes in 100-mm dishes
were treated with or without IL-1o(1ng/ml) and with TWHf in 10 ml

DMEM/0.2% lactalbumin hydrolysate for 18 hours. Total RNA (lug)
were subjected to RT-PCR for mRNA of IL-1 B.
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Fig.7. Inhibition of IL-o-induced IL-8 gene expression by TWHTf extraction in
human human fibroblast-like synoviocytes-RA and human chondrocyte.
HFLS-RA and human chondrocytes in 100-mm dishes were treated
with or without IL-10/(1ng/ml) and with TWHf in 10 ml DMEM/0.2%
lactalbumin hydrolysate for 18 hours. Total RNA (lug) were subjected
to RT-PCR for mRNA of IL-8.
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Fig.8. Inhibition of IL-1o-induced MMP-13 gene expression by TWH{ extraction
in human human fibroblast-like synoviocytes-RA and human chondrocyte.
HFLS-RA and human chondrocytes in 100-mm dishes were treated with or
without IL-10((1ng/ml) and with TWHf in 10 ml DMEM/0.2% lactalbumin
hydrolysate for 18 hours. Total RNA (1ug) were subjected to RT-PCR for
mRNA of MMP-13.
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