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Abstract

Aim: To examine the inhibitive effects of triptolide on the expression of IL-8,
monocyte chemotactic pratein (MCP)-1, and matrix metalloproteinases (MMP)-3
in subepithelial myofibroblasts (SEMF) stimulated with IL-18. Methods: SEMF
cultures were established from normal colons in patients who underwent gut
resection for colorectal carcinoma. Chemokine and MMP-3 expressions were
determined by ELISA and RT-PCR. The cytosolic amount of phosphorylation of
IkB-a (p-1xB-o)) was determined by Western blotting. The DNA binding capacity
of NF-kB was evaluated by el ectrophoretic mobility shift assays. Results: IL-18
stimulated protein and mRNA expression of IL-8, MCP-1, and MMP-3in SEMF.
Triptolide inhibited these effects of IL-1f in a dose-dependent manner. Mecha-
nistic studiesrevealed that triptolide markedly decreased |L-1B-induced NF-xB
DNA hinding capacity and cytosolic amount of p-1kB-c.. These results showed
that triptolideinhibited | L-1B-induced chemokineand MM P-3 expressionin SEMF
through the NF-xB pathway. Conclusion: Triptolide inhibited IL-13-induced
chemokine and MM P-3 expression in SEMF by preventing the phosphorylation

of 1kB-aL.

Introduction

Crohn'’s disease (CD) and ulcerative colitis are chronic
inflammatory bowel diseases (IBD) of unknown aetiol ogy.
Up to now, few therapies have been shown to reliably cure
them, especially CDY.

Mucosa ul cer and tissuefibrosis are frequently observed
in IBD, and are thought to devel op as aresult of abnormal
wound repair followinginflammatory responses. Chemokines
and matrix metalloproteinases (MMP) expressed by subepi-
thelial myofibroblasts (SEMF)@ play important rolesin these
processes by regulating inflammatory responses and extra-
cellular matrix metabolism®. MMP-3 (sromelysin-1) hasa
profound immunoregul atory impact on intetina immuneac-
tivation! and is proven to be a key enzyme for degradation
of thelaminapropriaextracellular matrix'®. Chemokinesex-
pressed by SEMF such asinterleukin (IL)-8 and monocyte
chemotactic protein (MCP)-1, participatein inflammation by
inducing an accumulation of leukocytesto theinflammatory
sites'. These create a plausible link between mucosal
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inflammation and destruction of the subepithelial matrix.
Thus, inhibition of these processes represents a lucrative
target for IBD therapies.

Triptolideisan extract of Tripterygiumwilfordii Hook F,
thetraditional Chinesemedicine, which has both anti-inflam-
matory and immunomodul atory activities. Triptolideinhib-
itslymphocyte proliferation, synthesis and secretion of pro-
inflammatory cytokines™, Triptolidealsoinducesapoptosis
inT cellg¥. Recent studieshave shown that triptolideinhib-
its dendritic cell-mediated chemo-attraction of neutrophils
and T cells through inhibiting Stat3 phosphorylation and
nud ear factor (NF)-«B activation™. Previousstudiesaso show
triptolide as a potent inhibitor of chemokine and MMP™*2,
However the data of itseffectson intestinal celsarelacking.
Okuno et al'* demonstrated that I1L-1p induces chemokine
and MMP-3 expressionsin SEMF through the NF-kB signal
pathway. Triptolide was demonstrated as a sel ected NF-xB
inhibitor™®. Therefore we undertook the present study to
evaluatetherole of triptolidein the regul ation of chemokine
(IL-8and MCP-1) and MMP-3in SEMF gtimulated with IL-103.
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Materials and methods

Reagents Crystallinetriptolide (PG490, molecul ar weight
360, purity 99%) was obtained from the Institute of Derma-
tology, Chinese Academy of Medical Sciences (Nanjing,
China). Triptolide was dissolved in dimethyl sulfoxide
(DMSO) and stock solutions (1 mg/mL) stored at -20 °C.
Triptolidewas freshly diluted to theindicated concentration
with culture medium before usein experiments. DMSO con-
centration in test conditions did not exceed 0.001% (v/v).
Human recombinant IL-1f was purchased from Sigma (St
Louis, MO, USA). IL-1p was reconstituted in phosphate
buffered saline (PBS). Antibody for phosphorylated |«kB-ou
was purchased from Cdll Signaling (Beverly, MA, USA).
Secondary goat anti-rabbit antibody were obtained from
Amersham Pharmacia Biotech (Piscataway, NJ, USA). All
the other reagents were purchased from Sigmaunless stated
otherwise.

Cultureand characterization of SEM F Theprimary cul-
tures of SEMF were performed according to the method de-
scribed by Mahida et al™. In brief, mucosa samples were
obtained from surgical specimens (>5 cm from the tumor
margin) from patients undergoing a partial colectomy for
carcinomas, with their informed consent. The mucosa
samples were compl etely denuded of epithelial cellsby 3 30
min incubationsat 37 °C in 1 mmol/L EDTA (Sigma, USA).
The de-epithelialized mucosal samples were cultured in
Dulbecco’s modified Eagle’ s medium (DM EM) containing
10% fetal bovineserum (FBS), 50 U/mL penicillin and 50 pg/
mL streptomycin (all from GIBCO-BRL, Gaithersburg, MD,
USA), and incubated at 37 °C in 5% CO,-atmosphere. The
cellsin suspension were removed after every 24—72 h cul-
ture period, and the denuded mucosal tissue was maintained
in culturefor up to4 weeks. Established cal onies of myofibro-
blasts were cultured in DMEM containing 10% FBS, 50 U/
mL penicillin and 50 pg/mL streptomycin. Beforestimulation
in all of the following experiments, the culture medium was
replaced with serum-free DMEM for 24 h. The studieswere
performed on passages 2-6 of myofibroblastsisolated from
9 resection specimens.

Cultured SEMF were characterized with immunohis-
tochemistry and transmission electron microscopy. Mouse
monoclond antibodiesto o.-smooth muscleactin and vimentin
were used. The cells were grown on glass coverslips and
fixed with acetone before immunoperoxidase staining with
the Vectastain ABC peroxidase kit (Vecta Laboratories,
Burlingame, CA, USA). After incubation with the primary
antibody, biotinylated goat anti-mouse 1gG was applied,
followed by avidin-biotinyl ated horseradish peroxidase com-
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plex. Peroxidase activity was devel oped with diaminobenzi-
dine, followed by nuclear staining using hematoxylin.

The cultured cdlswere also studied by transmission el ec-
tron microscopy (JEM-1200 EX, Joel, Tokyo, Japan). The
cellswerefixed by immersionin 2.5% glutaraldehydein 0.1
mol/L cacodylate buffer (pH 7.4) for 2 h. Suitable areaswere
then sdlected, and 18 nm sections were cut and mounted on
copper grids.

Triptolidetoxicity assayson SEMF Theviahility affected
by triptolide was evaluated using MTT assay. The cdls
seeded in 96-well plates (Coster, Cambridge, MA, USA) with
1x10°-5x10° celIs per well were incubated with various con-
centrations of triptolide (0.1, 1, 10, 30, 60, 100, 150, 200, and
400 ng/mL ) for 24 h. The celswerethen incubated with 200
pL of media containing 20 uL of MTT solution for 4 h. The
media were removed, the precipitated fomazan was sol ubi-
lized with DM SO and absorbance was measured at 490 nm
using amicroplatereader (Sunrise, Tecan, Audtria). Thecdl
survival rate (CSR)=[Optical Density (OD) valuein experi-
mental group— OD valuein blank control group]/(OD value
in control group —OD vauein blank control group)x100%.
Valuesrepresent the mean+SD from 3 separate experiments.

The concentrations of triptolide chosen to be used in the
present study induced less than 10% reduction of the cell
survival rate. The MTT results indicated that incubation
with triptolide (0.1, 1, 10, 30, and 60 ng/mL.) for 24 h was not
detrimental to cell viahility (CSR >90%). Incubationwith 100
ng/mL triptolidedecreased cd| viahility (CSR=84.0%+5.1%),
and greater toxicity was observed at doses above 100 ng/mL
triptolide(CSR=74.5%+3.6%, 58.6%6+4.5%, and 41.1%:+5.9%,
respectively). Therefore, the doses of triptolide used in all
of thefollowing experiments were 0.1-60 ng/mL to exclude
toxicity.

Assay of chemokineand MM P-3 secretion Therelease
of IL-8, MCP-1, and MMP-3was determined by ELISA. The
culture medium at the designated time was collected and
centrifuged at 1000xg for 5 min, and the resultant superna-
tant was frozen at -80 °C for subsequent measurement of
MMP-3, IL-8 (both from Biosource, Camarillo, CA, USA) and
MCP-1 (Bender, Vienna, Austria) concentrations. The con-
centrations were normalized by expression as hanograms per
1x10°cdlls.

RNA extr action and quantitativeRT-PCR analysis The
MRNA expression of I1L-8, MCP-1, and MMP-3 was deter-
mined by RT-PCR. At the designated time, the cells were
harvested with 0.25% trypsin and 0.02% EDTA and thetotal
RNA was isolated using RNeasy reagents (Qiagen, Chats-
worth, CA, USA) according to the manufacturer’s protocol
and quantitated by spectrophotometry. For synthesization
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of cDNA, 1 pg of total RNA was treated with reverse tran-
scriptase (Promega, Madison, WI, USA) and oligo (dT) were
used for reverse transcription. Reactions were performed
using the Reverse Transcription System (Promega, USA)
under thefollowing conditions: 42 °C for 15min, 95 °C for 5
min and 4 °C for 5 min. The sampleswere stored at -20 °C
until use.

Real -time quantitative Tagman PCR analysis was per-
formed using an ABI PRISM 7700 (Perkin-Elmer, Foster City,
CA, USA). Specific primers and dual-labeled fluorescent
probes were designed using the Primer Express primer de-
sign program v1.01 (Perkin-Elmer, USA). Thecongitutively
expressed B-actin was used as an internal control. Probes
werelabeled with thefluorescent reporter dye 5-carboxyfluo-
rescein (FAM) at the 5' end and the quencher N,N,N,N'-
tetramethyl-6-carboxyrhodamine (TAMRA) or minor groove
binder (MGB) at the 3' end. The primer and probe sequences
were asfollows: MMP-3 forward primer (FP) 5-AAGACT
TTC CAGGGA TTGACT CAA-3, reverse primer (RP) 5'-
TGTGTCACT TTCTTT GCATTT GG-3' and probe 5'-
(FAM)-AAA GAA CCCAAATTCTTCAAA-(MGB)-3; B-
actin FP5'-CAT TGC CGA CAG GAT GCA-3,RP5-CAT CTG
CTGGAA GGT GGA CAG-3 andprobe5-(FAM)-AGCAAT
GAT CTT GAT CTT CA-(MGB)-3. IL-8(CXCL8) FP5-GCT
CTCTTGGCAGCCTTCCT-3,RP5-TGGAAAGGTTTG
GAGTAT GTCTTTATG-3 and probe5'-(FAM)-ACT GCA
CCT TCA CACAGA GCT GCA GAA-(TAMRA)-3; B-actin
FP5-CCT GGCACCCAGCACAAT-3,RP5-GCT GATCCA
CAT CTGCTG GAA-3 and probe5-(FAM)-ATCAAGATC
ATT GCT CCT CCT GAGCGC-(TAMRA)-3. MCP-1(CCL2)
FP5-CATAGCAGCCACCTTCATTCC-3, RP5-TCT GCA
CTGAGATCT TCCTAT TGGT-3 andprobe5-(FAM)-CTC
GCT CAG CCA GAT GCAATCAAT G(TAMRA)-3; B-actin
primer and probe were as same as in the PCR analysis for
IL-8.

Sampleswereamplifiedin afinal valumeof 25 L. Prim-
erswere used at a concentration of 900 nmol/L, and probes
at 250 nmol/L. B-actin was amplified in separate reactions.
Thecycling conditionswereasfollows: 50 °C for 2min, 95°C
for 10min, 45 cydesof 95°Cfor 30 sand 60 °Cfor 30s. Data
were normalized to B-actin gene expression and shown as
fold increases in expression.

Cytosolic and nuclear extracts Cytosolic and nuclear
extracts were prepared as described by Finto et al™. The
cdlswere washed in cold PBS and resuspended in 500 piL of
cold buffer [10 mmoal/L hydroxyethyl piperazine ethane-sul-
fonic acid (HEPES), 2 mmoal/L MgCl,, 0.1 mmal/L EDTA, 10
mmol/L KCI, 1 mmol/L dithiothreitol, 0.5 mmol/L phenyl-
methylsulfonyl fluoride, 1 pg/mL leupepstatin, 1 pg/mL

pepstatin and 1 pg/mL leucinethiol, 0.1% IgePal CA 630, pH
7.9] and left onicefor 30 min. The sampleswerethen mixed
and centrifuged at 4000xg for 30 min. The supernatant
(cytosolic extract) waskept at -70 °C. Thepellet was resus-
pendedin 150 uL of cold saline buffer [20 mmoal/L HEPES, 50
mma/LKCl,0.1mma/LEDTA, 1.5mmal/L MgCl,, 300mmal/L
NaCl, 25% (wv) glyceral, 1 mmoal/L dithiothreitol, 0.5mmol/L
phenylmethylsulfonyl! fluoride, 1 pg/mL leupepstatin, 1 pg/mL
pepstatin and 1 pg/mL leucinethiol, 0.2% IgePal CA 630, pH
7.9] andleftonicefor 1 h. After centrifuging at 12 000xg for
15 min at 4 °C, the supernatant (nuclear extract) containing
the nuclear proteinswas collected and stored at -70 °C. Pro-
tein content was measured by Modified lowry protein assay
kit (Fierce, Rockford, IL, USA).

Wester n immunoblotting The cytosolic amount of
p-1kB-o. was determined by Western blotting. Equal amounts
of protein in the sample werefirst resolved by SDS-PAGE,
then transferred el ectrophoretically to the nitrocellulose
membrane and subsequently incubated with the primary
antibody. For detection, the nitrocellulose filter was incu-
bated with a horseradish peroxidase coupled secondary
antibody, followed by an enhanced chemiluminescence sub-
strate reaction using ECL Western bl otti ng detection reagents
(Amersham PharmaciaBiotech, USA).

Electr ophor etic mobility shift assay (EM SA) DNA bind-
ing activity of NF-xkB wascharacterized by EMSA performed
using acommercial kit (Gd Shift Assay System, Promega,
USA). Double stranded consensus oligonuclectide (5-AGT
TGAGGGGACTTT CCCAGGC-3) was5-end-labd ed with
T4 polynucl ectide kinase and [y-*P] ATP (Promega, USA).
Nuclear protein (10 pg) was pre-incubated in atotal volume
of 9 L inabinding buffer, consisting of 10 mmol/L Tris-HCI
(pH 7.5), 4% glyceral, 1 mmol/L MgCl,, 0.5 mmal/L EDTA,
0.5mmal/L DTT, 0.5mmol/L NaCl, and 0.05 mg/mL poly(di-
dc) for 10 min at room temperature. After theaddition of the
¥p-|abled oligonucl eotide probe, the incubation was contin-
ued for 20 min at room temperature. Reaction was stopped
by adding 1 pL of gel-loading buffer and the mixture was
subjected to nondenaturing 4% polyacrylamide gdl electro-
phoresisin 0.5xTBE buffer (Tris-borate-EDTA). After elec-
trophoresis was conducted at 390 V for 1 h, the gel was
vacuum-dried and exposed to X-ray film (Fuji Hyperfilm,
Tokyo, Japan) at -70 °C with an intensifying screed.

Statistical analysis Data are expressed as mean=SD.
Statistical significance between 2 groups was tested using
the unpaired Student’st test. Statistical significance be-
tween more than 2 groups was tested using one-way ANOVA
followed by the Student-Newman-Keulstest. Statistical sig-
nificance was set at P<0.05.
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Results

Cultureand characterization of SEMF Colonic subepi-
thelial myofibroblast cultures were successfully established
from 9 resection specimens. The studies were performed on
passages 2—6. The cultures obtained were pure myofibro-
blast monolayers with no evidence of any contaminating
lamina propriaor epithelial cells (Figure 1). Immunochis-
tochemical studies of SEMF showed that the cells expressed
the immunoreactivity for a-SMA and vimentin (Figure 1A,
1B). Filamentousimmunostaining wasclearly observed. Ul-
trastructural studies using transmission e ectron microscopy
showed that the cells expressed longitudinally-arranged
bundles of microfilaments and well-devel oped rough endo-
plasmicreticulum (Figure 1E).

Effectsof triptolide on chemokineand M MP-3 release
To examine the modulating rol e of triptolide on chemokine
and MMP-3, the cells seeded in 6-well plates with 1x10°—

1x10°cells per well wereincubated with various concentra-
tions of triptolide (0.1-60 ng/mL) or equival ent amount of its
vehicle (DM SO; control) for 1 h and then in the additional
IL-18 (10 ng/mL ) or not (triptolide-al one-treatment) for 24 h.
Asshownin Figure 2A, 2B, triptolide induced an inhibitory
effect on basal 1L-8 (2.18+0.02 ng/1x10° cells per 24 h) and
MCP-1 release (6.96+0.87 ng/1x10° cells per 24 h) above a
concentration of 30 and 10 ng/mL, respectively, but triptolide
at any concentration did not significantly modify the basal
release of MMP-3 (7.25+2.04 ng/1x10° cells per 24 h; Figure
2C). We next investigated the effects of triptolide on
chemokineand MMP-3 release stimulated by IL-1f. Incuba-
tion in the presenceof 1L-1f (10 ng/mL) resulted in approxi-
mately 60-, 15-, and 45-fold increasesin therelease of 1L-8,
MCP-1, and MMP-3, respectively (Figure 2). Triptolidesig-
nificantly inhibited these effects of IL-1f in a dose-depen-
dent manner. At aconcentration of 60 ng/mL, triptolidein-
hibited theIL-1B-induced rd ease of IL-8, MCP-1, and MMP-3

Figure 1. Phase contrast picture, im-
munohistochemical staining and ultra-
structural findings using transmission
electron microscopy of SEMF. SEMF
at passages 2—6 were immunostained
with monoclonal antibodies against o-
SMA (A, x400) and vimentin (B, x400).
Non-specific staining was demonstrated
in (C, x200), where the primary anti-
body was replaced by normal mouse 1gG.
(D) Phase contrast (x100); (E) Trans-
mission electron microscopic findings
in SEMF (x20000). Rough endoplas-
mic reticula (small arrows) and longitu-
dinally arranged bundles of microfila-
ment (large arrows) are present within
the cells.
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Figure 2. Effects of triptolide on IL-8, MCP-1, and MMP-3 release
from SEMF. SEMF isolated from 4 different donors were incubated
with various concentrations of triptolide (0.1-60 ng/mL) or an equiva-
lent amount of DMSO for 1 h and then in the additional absence (OJ;
triptolide-alone-treatment) or presence ( ) of IL-18 (10 ng/mL)
for 24 h. The concentrations of IL-8 (A), MCP-1 (B) and MMP-3
(C) in culture supernatants were then determined by ELISA. The
concentrations were normalized by expression as nanograms per 1x10°
cells. Data are expressed as mean+SD of 4 samples from 4 different
cell lines. PP<0.05, °P<0.01 vs the corresponding data for cells incu-
bated without triptolide.

by approximately 60%, 75%, and 60%, respectively.
Effectsof triptolide on chemokineand MM P-3 mRNA
expression Thecellswereincubated with triptolide (60 ng/
mL) or an equivalent amount of DMSO for 1 h and theninthe
additional IL-18 (10 ng/mL) or not for 24 h. RT-PCRandysis
demonstrated that IL-1 (10 ng/mL) induced 9-, 7-, and 14-
fold increasesin the amounts of IL-8, MCP-1, and MMP-3
MRNA, respectively. Triptolide (60 ng/mL) did not modify
the basal chemokine or MMP-3 mRNA expression in SEMF
(P>0.05), but it diminished the upregulation effect of IL-1

on IL-8 (P<0.05), MCP-1 (P<0.05), and MMP-3 (P<0.01)
MRNA expression (Figure3).

Effectsof triptolide on NF-xB DNA binding activity Pre-
vious studies have demonstrated that the IL-1p-induced ex-
presson of IL-8, MCP-1, and MMPin SEMF isregulated by
the activation of NF-xB!*¥. Therefore, we investigated the
effect of triptolide on IL-1B-induced NF-xB DNA binding
activity. The cellswereincubated with triptolide (60 ng/mL)
or an equivalent amount of DMSO for 1 h and then in the
additional IL-1p (10 ng/mL) or not for 1 h. Asshown in
Figure4A, the DNA binding capacity of NF-xB intheresting
SEMFwasvery low and was unregulated by triptolide. Stimu-
lation with IL-18 (10 ng/mL) induced approximately 3-fold
increasein the DNA binding capacity of NF-xB, and triptolide
(60 ng/mL) inhibited this effect by more than 70% (Figure
4A). Thus, triptolide may repress chemokine and MMP-3
expression partly by interfering NF-xB activity.

Effectsof triptolideon | L-1B-induced phosphorylation
of 1kB-a To further reveal the effect of triptolideon thesig-
nal pathway of NF-xB inIL-1B-gimulated SEMF, weinves-
tigated the p-1kB-o. levelsin the cytosolic extract. Thecells
were incubated with triptolide (60 ng/mL) or an equivalent
amount of DM SO for 1 h and then in the additional IL-1
(20 ng/mL) or not for 1 h. Asshown in Figure 4B, theleves
of p-lkB-o. wereincreased upon IL-1f stimulation; thelevels
were significantly suppressed with triptolide pretreatment
(P<0.05). Measurement of band densities indicated that
triptolide pretreatment inhibited IL-13-induced i ncrease of
p-1xB-o by 60%. Therefore, triptolide might inhibit DNA
binding activity of NF-xB by preventing the phosphoryla-
tion of 1kB-c.

Discussion

We report here for the first time that triptolide inhibits
IL-1B-induced chemokine and MMP expression by inhibit-
ing NF-xB activity in human colonic subepithelial
myofibroblasts. Thismay beapotential mechanism by which
triptolide protects extracellular matrix under inflammatory
conditions and becomes a potential therapeutic agent for
treatment of 1BD.

During inflammation in the colon, several chemokines
may be secreted locally by colonic subepithelial myofibro-
blasts in response to IL-1p and TNF-o, and thus might
induce the subsequent infiltration and activation of leuko-
cytesintothe sites of inflammation and result in the continu-
ous activation and amplification of the cytokine cascade. In
inflammatory and ul cerated lesions of IBD, MMP-3 mRNA,
which encodes a key enzymein matrix degradation, ishighly
increased, paralded by an increasein MMP-3 protein level 9,
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The mechanisms of action of triptolide are not known.
Our work has characterized chemokine and MMP as novel
targets of itstherapeutic actionswhich isin agreement with
the previous findings***. The fact that both mRNA and
protein areinhibited in a similar fashion suggests that the
inhibition of chemokineand MMPisat thetranscriptional or
pretranscriptional levels. NF-xB playsan important rolein
intracellular sgnaling induced by cytokines and istherefore
apotentia target for new therapeutic approachesto inflam-
matory diseases. NF-kB is maintained inactivein the cyto-
plasm through its association with an inhibitory subunit, 1x-B
(ccor B). Inresponseto an extracellular signal, such asIL-1
or TNF-a, 1x-B is phosphorylated, polyubiquitinated and
targeted to the proteasome, whereit is degraded™”. This
degradation unmasks the nuclear localization sequence of
NF-kB, which israpidly trand ocated to the nucleus, whereit
binds to specific nucleotide sequences. This binding re-
cruitsthe RNA polymerase complex and |eads to the specific
transcription of several genesinvolved in the pro-inflamma-
tory response including chemokines, transcription factor-
associated proteins, cell adhesion molecules, cytokines and
immunoreceptors™. MMP promotershave AP-1 and c-ets-1
transcription factor binding sites®®. Further NF-xB may also
be indirectly implicated in MMP gene regulation***”; the
link between NF-kB and chemokine and MMP has been ex-
perimentally demonstrated™. In the current study, triptolide
inhibited theactivation of NF-xB induced by IL-1( in SEMF,
suggesting this effect may contribute to itsinhibition of IL-
1B-induced chemokine and MMP-3 expression.

Triptolide has several characteristics of particular inter-
est for IBD. It clearly has anti-inflammatory and immuno-
suppressive effects. It inhibits several pro-inflammatory
cytokines and adhesion molecules, which are all important
mediators of IBD. Triptolide has been shown to be safe and
clinically beneficial in rheumatoid arthritis®!, It has also
been shown to be effectivein thetreatment of severa autoim-
mune diseases such as lung fibrosis?? and uveoretinitis??
in anima modes. Yan et al'® showed triptolide could inhibit
| FN-y-induced activation of fibrobl astsderived from patients
with Graves ophthalmopathy. Steroids have been adminis-
tered widely for their anti-inflammatory activity in IBD, but
they are not free of adverse effects. Such adversereactions
may be avoided if triptolide proves effective for the treat-
ment of IBD, particularly for CD. The present study indi-
cates that triptolide could be a potential therapeutic agent
for IBD by itsextracd lular matrix protectiveand anti-inflam-
matory properties. Whether triptolideisaviable aternative
to steroids for the treatment of CD and is devoid of adverse
effectsremain to be clarified.

In summary, triptolideinhibitsL-18-induced chemokine
and MMP-3 expression by colonic subepithelial myofibro-
blast at both mRNA and protein levels. Inhibition of NF-xB
activity is accompanied with and may contribute to the
effects.
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