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ABSTRACT

Oral administration of antigen has long been considered as a promising alternative for
the treatment of chronic autoimmune diseases including rheumatoid arthritis (RA), and
oral application of type II collagen (CII) has been proven to improve pathogenic
symptoms in RA patients without problematic side effects. To further current
understandings about the immune suppression mechanisms mediated by orally admin-
istered antigens, we examined the changes in IgG subtypes, T-cell proliferative response,
and proportion of interleukin (IL)-10 producing Th subsets in a time course study of
collagen induced arthritis (CIA) animal models. We found that joint inflaimmation in
CIA mouse peaked at 5 weeks after first immunization with CII, which was significantly
subdued in mice pre-treated by repeated oral administration of CII. Orally tolerized mice
also showed increase in their serum level of IgG1l, while the level of IgG2a was
decreased. T-cell proliferation upon CII stimulation was also suppressed in lymph nodes
of mice given oral administration of CII compared to non-tolerized controls. When
cultured in vitro in the presence of CII, T-cells isolated from orally toletized mice
presented higher proportion  of CDA4'TL-10" subsets compared to non-tolerized
controls. Interestingly, such increase in IL-10 producing cells were obvious first in
Peyet's patch, then by 5 weeks after immunization, in mesentetic lymph node and spleen
instead. This result indicates that a particular subset of T-cells with immune suppressive
functions might have migrated from the original contact site with CII to inflamed joints
via peripheral blood after 5 weeks post immunization. (Immune Network 2003;
3(2):136-144)

Key Words: Oral tolerance, rtheumatoid arthritis, type II collagen, interleukin-10 (IL-10),
interferon-gamma (IFN-V)
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Figure 1. Suppression of arthritis in CIA mice which received
oral administration of CII prior to the induction of arthritis. Mice
that were given 6 consecutive administration of 100ug CII
through oral route showed marked decrease in arthritis index
compared to PBS-fed controls throughout the examination
period (e.g. from 2 to 11 weeks after the first CII injection.)
(Data represent average values of 5 individual mice each in
experimental and control group.).
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Figure 2. Differences in serum levels of IgGl and IgG2a
subtypes between orally tolerized mice and PBS-fed controls at
3, 5 and 7 weeks after the first CII injection. Mice undergone
oral administration of CII showed higher serum level of IgGl
than that of PBS controls in all three time points examined, while
the level of IgG2a was lower than PBS-fed controls. (A) Serum
levels of IgG1 subtypes. (B) Serum levels of IgG2a subtypes
(Data represent average values of 5 individual mice each in
experimental and control group).
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Figure 3. Time-course examination of T-cell proliferative response in lymph nodes and spleen upon CII stimulation. Peripheral blood

mononuclear cells were isolated from lymph nodes and spleen of mice sacrificed at 3, 5 and 7 weeks after the first CII injection,
and cultured for 72 hours in the presence of CII. Panels show changed in the stimulation index (S.I.) of T-cells isolated from; (A)
draining lymph node; (B) mesenteric lymph node, (C) spleen (Data represent average values of 5 individual mice each in experimental

and control group.).
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Figure 4. Changes in the proportion of IL-10 producing T-cells
in Peyer's patch. While lymphocytes cultured without CII stimu-
lation showed no difference in the proportion of IL-10 producing
cells between ClI-fed and PBS-fed groups, lymphocytes of to-
lerized mice cultured in the presence of CII showed a marked
increase in IL-10 producing fraction compared to controls. Organs
were extracted at 3 weeks from first injection of CII. Single cell
suspensions combined from organs of 5 independent mice were
used for each FACS analyses.

PBS fed

Nil Cll stimulated

C139%

FL2H
FLZ-H

IL-10

¢ 1!

o

[=3 T
0l 1 Sl 4
o LTI 1 10

CIl fed _
Nil Cll stimulated
S S
ﬂ?_ ] 17 % ne ] 49,59
éﬂ‘.c-' 3 N;N_c-_ b
- [
o -
- =3
D-Q_ o

2 4 - oy l: T
10 1 100 10 108 107 102 107 10
FLIH, FLIH

CD4

vitrool| A CIIZ A=
o M| 3 = (short-term cell
2 BAET ex vivo°ﬂ7\1 Ao Ao} vl w skt
A 12 AE FE F 3574 He AN HES 3t

FERRE Y WL Aolur] Slaje] 2t
5 in
7

A A|Zo A CD4+ T YIZ oA En
3= AHHEY CIIZ X %s}x] o Ao
% SR R ﬂ%}.i%ﬂH CD4'/IL-10"1T
= ¥ o E zo)7} et} in vitroo A 3
AZE CHE A3 v e &) AXFE #8o] =
H FENA IL-102 Akl T B9 71 27
6.8%°0 4 25.1%% 3 WA 48] A= F713F RS
E & AN Fig 4). H 22 A7) X*?JE% Yz Az}
Ho| A #2838 T dZFE2RE 53 @] AlEFe

CIIE 99l ¥ & & 92l gz A}O] oA IL-10&
Adste MEY At 2 Aol7F §lSlthdata not
shown)

HAE FE F 554 o F=3 A7 gzd v
AT HEZFS FA] ex vivol A= #E FE o7
’d3glo]l CDA'IL-10" NEE9 A7F HS8HA Y
Bl 9 o] 58S 3 B9t CIE A3 Sl A
#Heo] =¥ vpg-2ol A IL-10S A4H8h= CD4' T o
7 2o Bl wd o et dx Ao s 13.9%
vs. 49.5% %, 183l WA= 223% vs. 41% = 2 WA
W) A 27hs10] AAckEg 5A, B, % 377 o) A4
st A Adels g2 0Z o] A7lde 9 dxA

o)

PBS fed

Nil Cll stimulated

IL-10

Nil Cll stimulated

41%

IU{

]
1Uﬁ

i T
w10
FLIH

CDh4

Figure 5. Proportion of I11.-10 producing lymphocytes in the mesenteric lymph node and spleen. For both organs, lymphocytes isolated
from mice tolerized by oral administration of CII showed significant increase in the proportion of IL-10 producing cells upon in vitro
simulation with CII. (A) mesentetic lymph node, (B) spleen (Organs were extracted at 5 weeks from fitst injection of CII/CFA. Single
cell suspensions combined from organs of 5 independent mice were used for each FACS analyses.).
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Table I. Proportion of CD4" CD25" T cells in the mesenteric
lymph node of mouse toletized by oral administration of CII
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Figure 6. Proportion of IFN-V pro-
ducing T-cells in lymph nodes and
spleen. Lymphatic organs isolated from
mice tolerized by oral administration of
CII contained decreased proportion of
T-cells that produce IFN-Y upon in
vitro simulation with CII. (A) Peyet's
patch, (B) mesenteric lymph node, (C)
spleen.
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