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ABSTRACT

AIM: To invedtigate the effectsof triptolide on proinflammatory factor-induced over-expresson of class |l major
histocompatibility complex (class 11 MHC), B7-1, B7-2, and intercellular adhesionmolecule-1 (ICAM-1) in human
proximal tubular epithelial (HKC) cells. METHODS: HKC cells were exposad to both interferon g (IFN-g, 200 ny/
L) and tumor necrosisfactor a (TNF-a, 20 ng/L) and cultured in media containing diff erent concentrations of
triptolide for 24 h. Class || MHC, B7-1, B7-2, and ICAM-1 levelsin HKC cellswere evaluated by flow cytometry.
ICAM-1 mRNA level was measured by semi-quantitative RT-PCR method. RESULTS: HKC cellsexpressed quite
high level of ICAM-1 and very low levels of class || MHC, B7-1, and B7-2 molecules Class|l MHC, B7-1, B7-2,
and ICAM-1levdsin HKC cdlsweresgnificantly increased by the costimulation of IFN-gand TNF-a. Triptolide
inhibited the over-expresson of class |1 MHC, B7-1, and B7-2 molecules in a concentration-dependent manner.
Theup-regulations of ICAM-1 moleculesand | CAM-1 mRNA level werenat atered by triptolide. CONCLUSION:
Triptolide can sgnificantly inhibit proinflammaory factorsinduced over-expression of class|l MHC, B7-1, and B7-2
costimulatory factorsin tubular epithelial cells. Theseresults may contribute to the therapeutic effectsof triptolide
in somerenal diseases.

INTRODUCTION

Renal tubular epithelia cdl is onedf the mgor cell
kindsin tubulointerstitium, and aways thought to be
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the*victim” of tubulointerstia injuries, but recent works
suggested that renal tubular epithelial cels played an
important rolein rena inflammatory damages. Rena
tubular epithelia cells have been proved to up-regulate
class|l mgor higocompdibility complex (class|| MHC)
moleculesin inflammatory rena diseases and in vitro,
when gimulated by IFN-g and lipopolysaccharide
(LPS)*3. Moreover, in vitro and in vivo studies
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demonsdtrated that rend tubular epithelia cells could
be induced to express cogimulatory molecules, such
asB7-1and | CAM-1, under digtinct experimenta con-
ditions®*“. The rel evance of these cell-surface mark-
ersto immune-mediated eventsin the kidney has been
further supported by their increased expresson on re-
nal tubular epithelia cellsin vivo, in settings such as
chronic-graft-versus-hos disease, alograft rejection,
and lupus nephritis***9. These results suggest that
rena tubular epithelia cellsmay play animportant role
in initiatingor propagating rena damagethrough inter-
actionswith T lymphocytes.

Tripterygium wilfordii Hook f (TWHf), a member
of celagtraceae plant family, has been used as anti-in-
flammatory agent in traditional Chinese medicine for
centuries”. The extract of the herb was proved to
have potent immunosuppressve activity in vivo and in
vitro®?, Studies have shown that TWHf extract is effec-
tive inthe therapy of rheumatoid arthritis, systemic lu-
pus erythematosus, glomerul ar nephritis, and acute re-
jection after transplantation™ . Hundreds of patients
who suffered in inflammatory renal diseases had taken
the TWHf extract therapy and got obviousimprove-
ment in our ingitute. Among thelarge numbe of com-
ponents that have been isolated from the extract of
TWHT, triptolide isone of the magjor active components
with most potent immunosuppressive activity!™!. To
further understand the mechanism of the immunosup-
pressive activity of triptolide, the eff ects of triptolide
on the regulation of class|l MHC, B7-1, B7-2, and
| CAM-1moleculesin human proximal tubular epithelia
cellswere investigated in this sudy.

MATERIALSAND METHODS

Reagents Triptolide (purity >99 %) was obtained
from Ingitute of Dermatology, Chinese Academy of
Medical Sciences (Nanjing, China)™. Human IFN-g
was purchased from Jingmei Biotech Co Ltd.
(Shenzhen, China). Human recombinant TNF-a was
purchased from Promega (Madison, WI, USA). Mono-
clonal mouse anti-human HLA-DP, DQ, and DR anti-
gen antibody (Clone: CR3/43) which was able to anti
HLA-DP, DQ, and DR a the same time, monoclonal

mouse anti-human ICAM-1 (CD54) antibody (Clone:
6.5B5) and fluorescein isothi ocyanate (FITC) labeled
rabbit anti-mouse immunoglobulinswere purchased from
DAKO (Glostrup, Denmark). Monoclona mouse anti-
human CD80(B7-1, Clone BB1) and CD86 (B7-2, Clone:
FUN-1) antibody were got from PharMingen (San
Diego, CA, USA).

Cél cultureand treatment Human rena proxi-
mal tubular epithelia (HKC) cellswas a gift from Prof
ZHENG FaL e (Peking Union Medica College, Beijing,
China)!*¥. Cdlsin passages 10-15 were cultured, and
treated in RPMI-1640 (Gibco BRL, Gaithersburg, MD,
USA) supplemented with 10 % heat-inactivated fetal
caf serum (FCS). Celsat 80 %-90 % confluent were
cultured in serum free medium for 24 h before treated
with IFN-g (200 ng/L), TNF-a (20 ng/L), and differ-
ent concentrations of triptolide (0.4, 2.0, 10 ng/L) for
another 24 h. Cdls cultured in RPMI-1640/10 % FCS
or treated with IFN-g and TNF-a only served as
controls. Human spleen cell swere primary cultured
from donor spleen and served as positive control for
meadurement of dass Il MHC, B7-1, B7-2, and ICAM-1
mol ecules by flow cytometry. In brief, donor spleen
tissue was sliced into 1 cm?® cubes, and squeezed
through a 200-hole/cm? stedl mesh. Single nuclear cells
were cdlected by centrifugation and cultured in RPMI -
1640 containing 10 % FCS and li popolysaccharide (LPS,
10 ng/L) for 72 h.

Flow cytometry HKC cells (1x10°) were har-
vested by versene solution (0.02 %), washed twicein 1
mL PBS (0.01 mol/L, pH 7.4) solution, fixed in0.1 %
paraformaldehyde for 15 min, and then washed and in-
cubated in 200 L PBS containing 0.5 % bovine serum
abumin (BSA) and 0.02 % Na,N for 40 min at 4 1
with proper antibodies (mouse anti-human HL A-DP,
DQ, DR, ICAM-1, CD80, and CD86 antibody). Then
the cells were washed and incubated with fluorescein
isothiocyanate (FI T C)-coonjugated rabbit anti-mouse 1 gG
indark a& 4 T_ for 30 min. The antibodieswere diluted
to recommend concentrations according to the manu-
factures’ instructions. Background fluorescence was
adjusted with cells labeled with mouse control antibod-
ies as the firg antibody. L PS-activated human spleen
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cellsserved as postive controls. Anayses were done
on a Coulter flow-cytometer (Miami, Florida, USA).

RT-PCR Tota cellular RNA was isolated usng
Trizol reagent (Sangon, Shanghai, China) in acoordance
with the manufacturer’ sinstructions. After assessng
purity of fina products by A value ratiosat 260/280
nm, RNA samples were reverse-transcribed into cDNA
by a reverse-transcription kit (Promega). The human
ICAM-1 primers were 5’ -TATGGCAACGACTCC
TTCT-3 (sense)and 5’ -CATTCAGCGTCACCTTGG-
3’ (antisense). A pair of porcine b-actin primers was
used at the same time as control: 5 -CTACAA-
TGAGCTGCGTGTGG-3 (sense) and 5’ -
TAGCTCTTCTTCAGGGAGGA-3' (antisense). After
amplification, PCR products were electrophoresed
through a 2 % agarose gel with ethidium bromide (0.5
mg/L) tovisualize the DNA bands. Theexpected lengths
of PCR products were 237 bp (ICAM-1) and 450 bp
(b-actin). The results were analyzed by BF-300 image
system and its software provided by Sixing Biotech
(Shanghai, China).

Statigical analyss Data were expressed as
meantSD. Analyss of variance (ANOVA) and F test
were usd to evduate the sdidicd significance P<0.05
was consdered datisticaly sgnificant.

RESULTS

IFN-g and TNF-a induced over-expresson of
classll MHC, B7-1, B7-2, and ICAM-1 inHK C cdlls
The LPS-gimulated spleen cells expressed high levels
of class|l MHC, B7-1, B7-2, and ICAM-1 molecules
when anayzed by flow cytometry. HKC cells cultured

in RPMI-1640/10 % FCS expressed quite high levelsof
ICAM-1 and very low levelsof class || MHC, B7-1,
and B7-2 molecules. When gtimulatedwith 1FN-g (200
ny/L) and TNF-a (20 ng/L) together for 24 h, the ex-
presson of class|l MHC, B7-1, B7-2, and ICAM-1in
HKC céellsare dl sgnificantly increased (Tab 1, Fig
1). The expression of ICAM-1 mRNA aso increased
sgnificantly by the costimulation of IFN-gand TNF-a
(Fig2).

Triptolide inhibited the up-regulation of class
[ MHC, B7-1, and B7-2 Triptolideinhibited theover-
expresson of classll MHC, B7-1, and B7-2 molecules
in a dose-dependent manner. But triptolide has no sig-
nificant influence on the proinflammatory factors in-
duced up-regulaion of ICAM-1 moleaulesand ICAM-1
mMRNA level. (Tab 1, Fig 2,3)

DISCUSSION

Tripterygium wilfordii Hook f (TWHf) has been
used in traditiona Chinese medicine for centuries. A
large number of compounds have beenidentified from
the extract of TWHI, including diterpenoids (such as
triptolide and tripdiolide), alkaloids, glycosdes, b-
stogerol, and triptoquinones™. Previousstudies have
shown that triptolide (PG490) isthe mog efficient con-
dituents of TWHf with potent immunsuppessive and
anti-inflammatory abilities. Some other ingredients of
TWHT, such astripdiolide and tripcholorolide, a have
been proved to have immunosuppressive efect by some
experimenta systems, but their ef fects ssems not as
grong as triptolide’ . Although triptolideisoften used
as areplacer of corticoid in the patients who can not

Tab 1. Effect of triptolide (Trip) on the expression (mean fluorescenceintensity) of class || MHC, B7-1, B7-2, and ICAM-1 in
human tubular epithdial cels. n=3. Mean+SD. °P<0.01 vs control. °P<0.05, ‘P<0.01 vs IFN-g+TNF-a group.

Group Class |l MHC B7-1 B7-2 ICAM-1
Control 1.740.4 0.93+0.15 0.92+0.24 99+18
IFN-g (200 ng/L) +TNF-a (20 ng/L) 7.3+1.5° 1.69+0.18° 2.3+0.3° 155424°
IFN-g+TN F-a+Trip (0.4 ng/L) 5.1+1.0 1.740.3 1.9:0.4 16121
IFN-g+TNF-a+Trip (2 ng/L) 4.9+1.0° 1.42+0.25 1.580.16' 16631
IFN-g+TNF-a+Trip (10 ny/L) 2.9440.23 1.34+0.19° 14540, 28 15431
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Figl. IFN-g and TNF-a induced up-regulation of the ex-
pression of class || MHC, B7-1, B7-2, and | CAM-1 in HKC
cdls. A: cdassll MHC; B: B7-1; C: B7-2; D: ICAM-1. Line
1 (black): Negativecontrol; Line 2 (blug): Cdls without
IFN-g and TNF-a treatment; Line3 (green): Celstreated
with IFN-g (200mgL) and TNF-a ( 20mg/L).

stand corticoid-therapy, our clinical experience and some
experimental results showed that theeffects of triptolide
were different from some other i mmunosuppressants.
Triptolide isuseful in some patients who suffered in
IgA nephropathy to whom corticoid was not ef fec-
tive'”, and ismore effectivein preventing T cdll prolif-
eration and interferon-gamma production than is
FK506™. Lots of workshave been doneto investigate
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Fig2. ICAM-1mRNA expression in HKC cdls. A: ICAM-1
mMRNA werereverse-transcribed, amplified with PCR, and
eectrophoresed through a 2% agarose gdl. B: Theresult
was analyzed by BF-300 Image System. Lanel: Control;
Lane2: Treated with | FN-g (200mg/L) and TNF-a (20mgL);
Lane3: Treated with triptolide (2 mg/L) , IFN-g, and TNF-
a; Lane 4: Treated with triptolide (10 mg/L), IFN-g, and
TNF-a . n=4. Mean+SD. "P<0.05 vs control.

the mechanisms of Triptolide s potent immunosuppres-
sve effects. Studieshave shown that triptolide inhibits
mitogen-induced lymphocyteproliferation, mixed lym-
phocyte reaction, generation of cytotoxic T cells and
induces apoptotic death of T |ymphocytd®**®, Trip-
tolide can dso markedly i ncrease cAMP/PKA activity
in T lymphocyté®, and is a potent inhibitor of NF-kB
activation in T lymphocyte®. However, the previous
works on triptolide focused on its effects on
lymphocytes, the effects of triptolide on the immune
abilities of rena tubular epithelid cells are ill not
understood.

In thisstudy, the impact of triptolide on classl|
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Fig3. Themodulatory effects of triptolide on theexpres-
sion of class || MHC, B7-1,B7-2, and ICAM-1in HKC cdls.
A: cdass || MHC; B: B7-1; C: B7-2; D: ICAM-1. Linel
(red): Treated with triptolide(10mg/ L), FN-g,and TNF-a ;
Line2 (green): Treated with IFN-g and TNF-a .

MHC, B7-1, B7-2, and | CAM-1 expresson on rend
tubular epithelial cellswas invettigated. Class|l MHC
playsamagor role in the antigen-specific T-cell activa-
tion by presenting antigen and peptide antigen tothe T-
cell receptor (TCR) on T lymphocyté®. But this
trimolecul ar interaction isinsufficientfor completetrig-
gering of T-cell activation. Costimul atory molecules,
suchas B7-1,B7-2, and CD28 (oneof B7-1and B7-2's
counter receptors) contribute to T-cell activation by

increasing or stabilizing adhesion between T cell and
antigen presenting cell and by transmitting s gnals that
augment TCR-mediated activation sgnas®!. CD28 is
expressed dmost exclusvely on T cdls, but B7-1 and
B7-2 are expressed or could be induced to express on a
variety of cdl types, including rena tubular epithelia
cellsin thisstudy. Renal tubular epithelia cellswhich
have been induced to express class|l MHC and B7
cogimulatory factorshave been proved to have T-cedll-
activating functiong?. 1CAM-1 is another type of
costimulatory factor, and isabundantly expressed on
tubular epithelia cells. ICAM-1 by itself doesnot dicit
an inflammatory regponse and more likely functions as
an inflammation-enhancing moleculé®. Inthis study,
we found triptolide could significantly inhibit
proinflammatory factorsinduced up-regulation of class
Il MHC, B7-1, and B7-2 on tubular epithelial cdlls, but
had no dgnificant i nfluence on ICAM-1 expresson.
These results suggest that inhibition of class I MHC
and B7 cogtimulatory factors expressions in tubul ar
epithelia cells, and further inhibition of the antigen-pre-
senting activity of tubular epithelia cells may aso con-
tribute to theimmunosuppressve effects of triptolide.

The effect of IFN-g or TNF-a aone on the ex-
pression of those factors on HKC cells was observed
too. We found that IFN-gcould up-regulate the ex-
pression of classll MHC and ICAM-1 but not B7-1
and B7-2, and that TNF-a could up-regul ate the ex-
pression of B7-1, B7-2, and ICAM-1 but not class ||
MHC (data not shown). But the results show that
triptolide can inhibit the over-expressons of class Il
MHC, B7-1, and B7-2 but not ICAM-1. Themolecular
mechanisms underlying these manifedationsare ill not
clear now.
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