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ABSTRACT

AIM: To study the effects of Tripterygium wilfordii
(Ty ) and IL-10 on human leukocyte antigen-DR
(HLA-DR) and CDBO expressions and I1.-12 p40 subunit
production and transcription of dendritic cells {DC) in
human peripheral blood from healthy volunteers in vitro .
METHODS:; DC were generated by culturing plastic-
adherent peripheral blood mononuclear cells with
GM-clony stimulating factor { GM-CSF), L4, and
TNFzx. The expressions of HLA-DR and CD80 were ex-
amined by flow cytometry after the cells were stained with
immunofluorescence  antibodies.  Enzyme-linked im-
munosorbent assay and reverse transcriptase polymerase
chain reaction analysis were used to detect IL-12 p40 pro-
tein level and mRNA transcription, respectively. RE-
SULTS: Ty 5- 20 mg/L and [L-10 50 — 200 ug/L
greatly down-regulated the membrane expressions of
HLA-DR and on DC in a concentration-dependent
manner. IL-12 p40 production and mRNA transcription
were also inhibited in DC both by Ty and by IL-10.
CONCLUSION: Ty and IL-10 exert immunosuppressive
role via inhibiting membrane expressions of HLA-DR and
CD80 and synthesis of IL-12 p40 subunit in DC.
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INTRODUCTION

Tripterygium wilfordii (Ty ) is a Chinese traditional
immunosuppressive drug which has been used to treat
autoimmune diseases and transplantation rejection by in-
hibiting the function of T celi’2), But it is not well
known as to how it plays an inhibitory role on T cell
function. Interlenkin-10 (IL-10) is a potent immuno-
suppressive cylokine that inhibits T cell response in vitro
and in vivo. This inhibitory effect is related to its ac-
tions on antigen presenting cells (APC). It has been re-
ported that IL~10 suppresses the activation of T cell by in-
hibiting major histocompatibility complex (MHC) and
co-stimulatory molecules expressions and cytokines pro-
ductions of APC1*~%) | Dendritic cells {DC) are profes-
sional APC that are specialized in initiation of T cell-
dependent immune responses. The property of mature
DC to act as the most potent APC is due to their high ex-
pression of MHC and co-stimulatory molecules and also
due to their production of cytokines, especially inter-
leukin-126-8) | In the present study, we generaied DC
from human peripheral blood mononuclear cells { PBMC)
and then analyzed the effects of T, compared with that
of IL-10, on the expressions of relevant surface molecules
[human leukocyte antigen-DR ( HLA-DR) and CD80]
and the production and transcription of IL-12 p40 during
the maturation of DC in vitro .

MATERIALS AND METHODS

Culture medium and reagents  RPMI-1640
(Gibeo/BRL) supplemented with penicillin G 100 KU/
L, streptomycin 0.1 g/L, and fetal calf serum 10 %
(Gibco/BRL) was used as the culture medium. Recom-
binant human -4, IL-10, and TNFe were purchased
from Promega Co (USA). Recombinant human GM-
clony stimulating factor { GM-CSF) was a generous gift
from Prof HOU Yun-De (Institate of Virology, Chinese
Academy of Preventive Medicine, Beijing). T was
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purchased from Taizhou Pharmaceutical Factory { purity >
90 %, China). The following monoclonal antibodies
(mAb) were used for immunostaining assays: anti-
CDla, ami-CD14, ani-HLA-ABC, anti-HLA-DR
(DAKC, Denmark), anti-CD40 ( PharMingen, USA),
anti-CDB80 { Southem Biotechnology, USA), and anti-
CD83 { Ancell, USA). FITC-conjugated rabbit anti-
mouse Ig was purchased from DAKO.

Preparation of DC from peripheral blood
PBMC of healthy volunteers ( Nanjing Blood Center)
were isolated by Ficoll-Hypaque, washed twice, and al-
lowed to adhere to 24-well plates (Nunclon) at a density
of 3 x 10° cells per dish in 1 mL of complete culture
medium. After2 hat37 C in5 % CQ,, the nonadher-
ent cells were removed and the adherent cells were cul-
tured in a complete culture medium containing GM-CSF
(200 ug/L) and IL-4 (500 KU/L). Every other day,
300 uL of medium was removed and fresh medium with
full dose of cytokines was added. TNFo (10 pg/1.) was
added to induce maturation of DC on d 7 while Ty 5,
10, and 20 mg/L, and IL-10 50, 100, or 200 pg/L
were added respectively, and cells were harvested on d 9.

Flow cytometry DC were washed in PBS and
incubated for 30 min at 4 C with the panel of mAbs
listed above. Cells were washed and stained with FITC-
conjugated rabbit anti-mouse Ig. The populations were
analyzed on the FACScan cytometer (Becton Dickinson) .

Determination of IL-12 p40 protein  Control
and T} -treated or IL-10-treated DC (1 x 10°) were cul-
tured in 24-well plates in T mL of culture medium. After
3d, supematanté were harvested for determination of
IL-12 pd0 levels by enzyme-linked immuocabsorbent assay
(ELISA) (ELISA kit purchased from Jingmei Biotech
Co, Shenzhen).

Reverse transcriptase-polymerase chain reac-
tion RNA was extracted from untrealed and Ty (20
mg/L )-treated or IL-10 (200 pg/L}-treated DC (5 x
10°) and CV-1 cell line ( monkey kidney cell, as negative
control) using TRIzol reagents { Gibco/BRL) according
to the manufacturer's guidelines. After preparation of
¢DNA, PCR was performed essentially as previously de-
scribed® . Reactions were incubated in a DNA thermal
cycler for 35 cycles (denaturation: 1 min, 94 T; an-
nealing: 1 min, 60 T; extension: 1 min, 72 T).
B,-Microglobulin mRNA amplification was performed on
the cDNA as positive control of reaction effeciency. IL-
12 p40 primers used were as follows: sense primer 5'-
GGA TGC CCC TGG AGA AAT GG-3', antisense

=

primer 5'- AGG TGG AGG TCA GCT GGG AG-3' (am-
plified fragment of 635 bp) .

RESULTS

Generation of human peripheral blood DC
DC were generated by culturing with GM-CSF, IL-4,
and TNFa and had typical dendritic morphology and high
stimulatory capacity for T cell. DC expressed CDla
(94.2 %) and CD83 (94.2 %), two DC-specific
markers, and lost the expression of monocytic marker
CD14 (7.9 % ). These cells also expressed HLA-ABC
(98.3 %) and HLA-DR (96.0 %), CD40 (97.7 %)
and CD80 (98.2 % ), co-stimulatory molecules involved
in T cells activation.

Expressions of HLA-DR and CD80 on the
surface of DC In the first set of experiments, DC
were generaled from PBMC cultured in GM-CSF and IL-4
and then stimulated for 48 h by TNFa 10 pg/L in the ab-
sence or presence of Ty and IL-10. The effects of Tp
on the induction of HLA-DR and CD80 were analyzed .
Afier treatment with Ty at 5, 10, or 20 mg/L, the
membrane expression of HLA-DR on DC declined to
56.1 %, 71.2 %, and 80.8 %, and the membrane ex-
pression of CD80 on DC declined to 47.9 %, 71.2 %,
and 78.0 % , respectively.

1L-10 50, 100, or 200 pg/L greatly decreased the
membrane expression of HLA-DR by 46.1 %, 50.3 %,
or 75.3 %, respectively, and the expression of CD80 by
42.3 %, 61.1 %, or 73.4 %, respectively. Similar
results were observed by repeating the test with the PBMC
derived from other two volunieers.

Production -and transcription of IL-12 p40
subumit DC secreted high levels of IL-12 p40 protein,
and the addition of Ty 5 — 20 mg/L or IL-10 50 — 200
pg/L strongly inhibited the production of this cytokine
subunit (Fig 1, 2}. DC expressed mRNA for chain of
IL-12 p40 in DC control, while little of this expression
was detected in DC treated with T;; 20 mg/L or IL-10
200 pg/L (Fig 3).

DISCUSSION

Dendritic cells play a critical role in the immune re-
sponse'® . It is well known that the induction of primary
responses relies on DC that have the capacity to express
high levels of antigenic and co-stimulatory signals, and to
sensitize naive T cells in vitro and in vive. Antigens
that have entered the endocytic pathway of the DC are
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Fig 1. FEffects of Ty on production of 11-12 p40 protein
in dendritic cells. (A) 0 mg/L; (B) 5 mg/L; (C) 10
mg/L; (D) 20 mg/L. n =6 independent experinents.
xzs5. <005 vs group A.
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Fig 2. Lffects of IL-10 on production of 11-12 pi0 pro-

tein in dendritic cells, (A} 0 pg/L; (B 50 pu/L; (C)
100 pg/L; (1) 200 pgl.  n =6 independent experi-
ments, x+s. <005 vs group A,
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Fig 3. Effects of Ty and IL-10 on TL-12 p40 mRNA
transcription in dendritic cells. 1) Marker; 2) Negutive
control; 3] Dendritie cell control; 4) Ty 20 mg/L; 5)
IL-10 200 pg L.

processed there and penerally prosented by MIEIC class ]
molecules to helper T eell. The T cell antigen receplors
reeopnize fugments o antigens bound 0 molecules of
the MIIC class 1| on the surtace of T, In parficular,

DC have been shown to up-regulate the expresions of
CDE0 and CDBG molecules, which provide a co-stimula

tory signal upon ligation w CD28 or CTLA-L on T well
amd play @ cemral role in the activition of T cell. T oell
are setivated when they obtain both the antigenic and co-
stimulatory signals.  The diminished expressions of MHC
class || molecules and co-stimulatory molecules may lead

0T cell anergy.  This has been confirmed by the pene

knock out mice! ",

A a polent immuikruppressive and anti-inflammatory
cvlokine, IL-100 15 known o mterfere with (e mitiation
of human T cell responses.  The immunosuppressive
propertics of IL-10) are mainly related io 1ts effects on
APC,  As far as sofigen presenting cells are coneerned
I.-10 has been shown to inhibit COB0 and CDBG expres-
sioms on Langerhans cells from mice or on human dendril-
ic cells punified from peripheral blood byt 1solation
methoads without TL-1 and GM-CSF in culture medi-
um' ) The rewilis of the present study showed that
IL-10 coneentration-dependently inhibited the membrane
expressions of HLA-DR and CDE0O on DC from human
PBMC induced by GM-CSI and 114,

There are increasing evidences that Ty is an im-
munosuppressive drug which inhibits T cell aml T cell-
mediated delayed-type hypersensitivity,  The data pre-
sented here indicates for the first tme that Ty preatly
down-regulates expressions of HIA-DR and CDBU on the
surface of DC in a concentration-dependent manner. T
10 mp/L could induce approximately similar effects 1o
those induced by [L-10 200 ug/L on the TILA-DR and
(A0 expressions of NC.

DO spontaneously expresses 11-12,
erodimenc molecule (p35 and pd0) that appears to he
centrl in promoting Thl cell differentiation through in-
duction of IN-Y""™ 1112 p10 is likely to be mainly
produced by DC because it can be hardly detected in other
ARC, ie, macrophages or B eells ™™ | Our results
showed that DC secreted IL-12 p0 protein and expressud
mRNA for 1L-12 pd), and Ty amd IL-10 ishibited pro-
duction and transeription of the IL-12 pi sulwmit,  This
indicates that Ty and [L-10 can interfere with T cell dif-
ferentiation by inhibiing production wxl ranseription of
n-12.

From the above data, we come 'to the conclusion
that Ty, similar to 1110, has an importamt effect on
antigen presenting function on DC by down-regulating the
membrane expressions of HLA-DR amd CDH0 and inhibit-
ing the production and tramcription of M1.-12 pl0 by den-

which 15 a hel-
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dritic cells. It may be one of the mechanisms by which
Ty is acting as an immunosuppressive drug to treat some
autoimmune diseases or transplantation rejections.
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