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Tripterygium wilfordii saponins and interleukin-10 prevent induc-
tion of experimental autoimmune thyroiditis by dendritic cells’
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ABSTRACT

AIM: To study the roles of Tripterygium wilfordii
saponins (T ) and interleukin-10 (IL-10) on dendritic
cells (DC)-induced experimental autoimmune thyroiditis
(EAT). METHODS:. We used mice as auloimmune
thyroiditis model animals and divided them into 4 groups,
namely DC group, Ty group, [L-10 group, and control
group. The level of thyroglobulin (Tg) antibody was
assayed by ELISA. TNF; production in the cultured su-
pematants and nitric oxide (NO) in the serum were mea-
sured by biological activation assay and Griess reaction,
respectively.  Tg-stimulated proliferation of lymphocytes
was detected with MTT incorporation assay. The
histopathological analysis of thyroid was catried out.
RESULTS: Tg-pulsed DC were able 10 induce EAT
with increase in the concentration of TgAb in serum and
lymphocytes infiltration in thyroid. After treatment with
Ty or IL-10, DC could not induce EAT with lower levels
of TgAb and no lymphocyte infiltration. The concentra-
tion of NO in serum, TNF; activation, and the prolifera-
tion of lymphocytes in response to thyrogiobulin in Ty or
IL-10 group were lower than those iv DC group. CON-
CLUSION: Ty and [L-10 are able to strongly inhibit the
ability of DC to induce experimental autoimmune thy-
roiditis.

INTRODUCTION

Dendritic cells (DC) are the most potent antigen
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presenting cells { APC) and are able to induce primary
immune responses both in vifro and in vive" . DC pos-
sess an exceptional capability to capture, process and pre-
sent self-antigen, and induce autoimmune disease as pre-
viously described'2% Triprerygiwm wilfordii saponins
(Ty ) are effective immunosuppressive principles of a
Chinese traditional drug used to treat autoimmune disease
and anti-tansplantation rejection. Interleukin-10 ( IL-
100, origimally described as a molecule that inhibits cy-
tokine production by Th2 cell, has been also shown to in-
hibit activation and proliferation of T cell clones, These
inhibitory effects were indirect and mediated through inhi-
bition of the function of APC'+*! | Therefore, we inves-
tigated the effects of Ty and IL-10 on DC inducing the
experimental autoimmune thyroiditis { EAT) to provide
more evidence for their clinical application.

MATERIALS AND METHODS

Animals and cell line  Female CBA mice
(Grade II, Certificate No 01-1009 conferred by Beijing
Medical Fxperimental Animal Management Committee) ,
8-wk old, were purchased from Animal Institute of Chi-
nese Academy of Medicine and divided randomly into 4
groups of 6 each, namely DC group, Ty group, IL-10
group, and control group. WEHI 164,13 cells were
kindly provided by Beijing Medical University.

Medium and reagents RPMI-1640 ( Gibco)
was supplemented with 1 x 10° U*L~! penicillin G, 100
mg* L~ streptomycin, and 10 % FCS (56 C for 30
min). Tp and [L-10 were purchased from Taizhou
Pharmaceutical Factory and Promega Co, respectively.
Nitric oxide (NO) assay kit was purchased from Acade-
my of Military Medical Sciences (Beijing, China). DC
mAb (33D1) was a generous gift from Prof Steinman RM
(Rockefeller University, USA). All reagents were di-
luted with medium before use.

Preparation of thyroglobulin (Tg) Thyroids
obtained from mice were stored immediately at — 70 T
until used. The tissuss were thawed and finely chopped,
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and the Tg was extracted in 0.0% mol - L™' phosphate-
buffered saline (PBS), PH 7.4, at4 € for 3 h. The
supemnatant was chromatographed on sephadex G200 col-
umn in 0.01 mol-L~" PBS (PH 7.4). Tg peaks were
pooled, the protein concentration was determined at
wavelength of 280 nm, and aliquots were stored at
-70 T.

Isolation of DC from spleen The procedure
used for isolation of DC from spleen was described previ-
ouslym. In brief, the cells from spleen were prepared
in a general method and made into suspension with
RPMI-1640. Splenocytes were layered over Ficoll-Hy-
paque (p = 1.080) and centrifoged at 800 x g for 20
min, the mononuclear cells were harvested, washed
twice, and allowed to adhere to 24-well tissue plates (5
% 10F cells/well}. After 2 hat 37 T in 5 % CO, the
nonadherent cells were removed and adherent cells (most-
ly DC and a few contaminating Mg) were retrieved by
gentle scraping and subjected to a second round of adher-
ence at 37 T in 5 % CO, for 18 h to deplete the contam-
inating M. Non-adherent cells were pooled as splenic
DC and the purity was more than 80 % . Viability of
cells exceeded 90 % as determined by trypan blue exclu-
sion.

Injection DC were added in 24-well tissue plates
(1 x 10° cells/well) and treated with T (20 mg-L~") or
10 (0.2 mg-L7') at 37 T for 24 h. Treated or
non-treated DC were incubated with Tg (100 mg-L™") at
37 C in 5 % CO, for 18 h, washed with PBS, then were
injected into recipient mice once daily for 7 consecutive
days. All injections were intravenous in 0.1 mL medi-
um at a concentration of 1 x 10° cells/L.

Detection of thyroglobulin antibody (TgAb)
in serum  Indirect enzyme-linked immunosorbent assay
{ELISA) was used.

TNFy activation assay
cells were added into 24-well tissue plates at a concentra-
tion of 1 x 10'°/L medium, together with ConA ( Sigma)
at a concentration of 5 mg-L~'. Culture supematants
were removed after 48 h and assayed for the activation of
TNE;.

The MTT tetrazolium cytotoxicity assay was used to
measure TNFy activationl™ .  WEHI164.13 cells were
seeded in 96-well culture microplates (Nunclon) at a con-
centration of 2 x 10* cells/well in 0.1 mL medium. The
culture supernatant was added to the target cells. Adter
48-h incubation at 37 C, 10 pL MTT at a concentration
of 5 g+L~! in PBS was added and further incubated at

Splenic mononuclear

37 T for 4 h. After aspirating 0.1 mL of the super-
natant from the wells, 0.1 mL isopropanol with (.04 mol
L7 HCl was added to all wells.  After dissolving the
dark blue formazan crystals, the plates were read at
wavelength of 570 nm. Individual data points were set
up in duplicate. TNFB activation was expressed with %
dead cells.

% dead cells =

tical density in detected wells
100~ ?)':)lical densi?y in control wells % 107

Assay of NO NO concentration was detected by
NO assay kit. First, 0.1 mL serom was mixed with 0.1
mL nitrate reductases and 0.1 mL PBS at 37 T.  Afier 1
h, 1 mL of Griess reagent was added at room temperature
for 10 min and the absorbance { A) was determined at
530 nm. NO level was represented as nitrite level with
Griess reaction'®), and was determined with reference to a
standard curve of sodium nitrite .

Tg-stimulated lymphocyte proliferation
Splenic mononuclear cells {1 x 101 cells/L) were incu-
bated with Tg (20 mg-L~') for 72 h in 96-well culture
microplates, For the last 6 h at the end of the culture,
10 . MTT at a concentration of 5 g+ L ™' was put into
the wells. Then, acid-isopropanol (0.1 mL of HCl
0.04 mol- L~ in isopropanol)} was added to all wells and
mixed thoroughly to dissolve the dark blue crystals and
kept for a few minutes at room temperature to ensure that
all crystals were dissolved. The amount of reaction pro-
duction was assessed on an ELISA plate reader at 570
nm. Individual data points were set up in duplicate .

Histopathological analysis Thyroid tissues
were freshly removed from mice and fixed in formal
saline. The entire thyroid gland was sectioned semiseri-
ally for histologic examination of hematoxylin-eosin-
stained sections,

Statistical analysis Data were expressed as
% + 5 and analysis of variance was used to analyze signif-
icance.

RESULTS

Transfer of autoimmunity wusing Tg-pulsed
DC The autoimmune thyroiditis is characterized by both
antibody production to Tg and infiltration of the thyroid
by lymphocytes. Tg-pulsed DC caused lymphocyte infil-
trales in many recipient mice. Five of 6 mice had lym-
phocyte infiltration with destruction of thyroid follicular
epithelial cells in their thyroids 6 weeks later (Fig 1A).
In the experiment described in Fig 2 there were high
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Fig 1. A) Infiltration of lymphocytes with destruction of thyroid follicular epithelial cells (HE stain, = 100}.
B) Normal thyrold tissue {HE stain, x 100).

levels of antibody to Tg in mice receiving an injection of  Thus, after being treated with Ty or IL-10, DC could not
Te-pulsed DC. induce experimental autoimmune thyroiditis.
Inhibition by exposure of DC to T and IL-10 The concentration of NO in serum and TNF,
in induction of EAT When DC were treated i vito0 o ctiasion in different groups DC were able (o in-
with Ty or 1L-10 before transfer, mcipient mice showed . o ovation of NO in serum and activae
no lymphocyte infilration in their thyroid tissue (Fig : '
1b). The levels of TgAb in Ty and IL-10 group were  TNFa: But when DC were treated with Ty or IL-10, the
lower than those in DC group ( P < 0,05, Fig 2). concentration of NO in serum and TNF, activation
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markedly decreased (P <0.05, Tab 1).
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Fig2. Levels of senmm TgAb in different groups.
n=6. ®zs. "P<0.05 vs DC group.
Tab1. Comcentration of NO in serum and TNFy activa-

tion. n=6. Txs. "P<0.05 vs DC group.

TNFy/ -1
- % dead cells N pamol- L.
Control 20.6+2.6 6.4x2.1
DC 37.3:4.2 15.324.1
Tn 22,343 3° 7.8+3.5"
IL-10 23 74,8 6.2+2.9

Lymphocyte proliferation to Tg in different
groups It was shown earlier that the in vifre lympho-
cyte proliferative response to Tg was studied in relation-
ship to in vive antibody formation and thyroid infiltra-
tion. In this sdy, the proliferation of lymphocytes to
Tg stimulation in Ty and IL-10 group was significantly
lower than that in DC group ( P <0.05, Fig 3} .
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Fig 3. iIn vitro lymphocyte proliferation response to
Tg. n=6. x5, "P<0.05 vz IC group.
DISCUSSION

In the case of experimental autoimmune thyreiditis,

T cell-mediated antoimmunity is the result of inappropi-
ate self-antigen presentation’® . Self-antigen that has en-
tered the endocytic pathway of the APC is processed there
and generally presented by MHC class[[ molecules to T-
cells, DC are specialized APC which are able to present
antigen to naive or quiescent T-cells and consequently
play a central role not only in initiation but alse in the
mainienance of EAT.

Ty is a powerful immunosuppressor that inhibits the
function of lymphocytes by suppressing nuclear factor «B
(NF-xkB) activation. IL-10 produced by Th2 cells has
been shown to inhibit Thl responses. The cytokine
skews the Thl/Th2 balance towards Th2 by down-regula-
tion of MHC molecnles and of co-stimulation molecules
on APC and selectively blocking IL-12 synthesis by the
AFC that play a role of adjuvant of immune re-
sponset®1 Tn this smdy, we showed that Tg-pulsed
DC was an efficient way to induce EAT with infiltration
of lymphocyte in thyroid tissue and increase of TgAb in
serum, and Ty and IL-10 could inhibit this pathway.
Tg-pulsed DC were able to efficiently stimulate B-lym-
phocytes which are the precursors of antibody-secreting
cells, and result in the incresse of TgAb., Ty and IL-10
evidently inhibited the stimulatory role by decreasing
TgAb. DXC can activate lymphocytes in vivo and fn wit-
ro. The proliferation of lymphocytes in response to Tg
stimulation in DC group was significantly higher than that
in control group.  But in DC treated with Ty and 1L-10,
the proliferation of lymphocytes was markedly decreased.,
TNF is a central cytokine in the immunoregulation and
contributes to many pathologies such as inflammation,
NO produced by inducible nitric-oxide synthase has been
also recognized as one of the imponant effector molecules
mn immune and inflammatory responses. It up-regulates
the inflammatory reaction throuph stimulation of bath T-
and B-cells, resulting in antibody production and tissue
injury as previously described® ), In this study, our
results also showed that the concentration of NO and
TNEF; activation in DC-induced EAT mice significantly in-
creased, But Ty and TL-10 inhibited the function of
DC, the concentration of NO and TNF; activation in Ty
and IL-10 group were markedly lower than those in DC
group.

Generally, these results suggest that T and IL-10
strongly suppress the function of DC, and therefore pre-
vent induction of adoptively wansferred EAT.
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