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Role of Immune Response to Type II Collagen in the
Pathogenesis of Rheumatoid Arthritis

Young Ok Jung, Seung-Jae Hong1 and Ho-Youn Kim

Department of Internal Medicine, College of Medicine, The Catholic University of Korea, 719/ﬂﬂg-H€€
University College of Medicine, Seonl, Korea

ABSTRACT

Type 1I collagen (CII), major component of hyaline cartilage, has been considered as
an auto-antigen in rheumatoid arthritis (RA). However, the clinical and biological
significances with regard to the CII autoimmunity need to be clarified in human RA.
The presence of antibodies to CII has been identified in sera, synovial fluid, and cartilage
of patients with RA. In our study, the increased titer of IgG anti-CII in sera was well
correlated with C-reactive protein, suggesting that this antibody may reflect the
inflaimmatory status of RA. The titer of anti-ClI antibodies (anti-CII Abs) tended to
be higher in eatly stages of diseases. In our extending study, among 997 patients with
RA, 269 (27.0%) wete positive for circulatory IgG antibody to ClI, those levels were
fluctuated over time. It is hard to assess the significant amount of T cell responses
to CII and CII (255~274) in RA. By using a sensitive method of antigen specific mixed
lymphocyte culture, we can detect the presence of Cll-reactive T cells in peripheral
blood mononuclear cells of RA patients. Sixty seven (46.9%) of 143 patients showed
positive CII reactive T cell responses to CII or CII (255~274). The frequencies of
CII reactive T cells were more prominent in inflamed synovial fluid (SF) than in
peripheral blood. These T cells could be clonally expanded after consecutive stimulation
of CII with feeding of autologous irradiated antigen presenting cells (APC). Moreover,
the production of Thl-related cytokine, such as IFN-Y, was strongly up-regulated by
CII reactive T cells. These data suggest that T cells responding to CII, which are
probably presenting the IFN-Y producing cells, may play an important role in the
perpetuation of inflaimmatory process in RA. To evaluate the effector function of CII
reactive T’ cells, we investigated the effect of CII reactive T cells and fibroblasts-like
synoviocytes (FLS) interaction on the production of pro-inflammatory cytokines. When
the CII reactive T cells were co-cultured with FLS, the production of IL.-15 and TNF-a
from FLS were significantly increased (2 to 3 fold increase) and this increase was cleatly
presented in accord to the expansion of CII reactive T cells. In addition, the production
of IFN-Y and IL-17, T cell derived cytokines, were also increased by the co-incubation
of CII reactive T cells with FLS. We also examined the impact of CII reactive T cells
on chemokines production. When FLS were co-cultured with CII stimulated T cells,
the production of IL-8, MCP-1, and MIP-1a were significantly enhanced. The
increased production of these chemokines was strongly correlated with increase the fre-
quency of CII reactive T cells. Conclusively, immune response to CII was frequently
found in RA. Activated T cells in response to CII contributed to increase the production
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of proinflammatory cytokines and chemokines, which were critical for inflaimmatory
responses in RA. The interaction of Cll-reactive T cells with FLS further augmented
this phenomenon. Taken together, our recent studies have suggested that autoimmunity
to CII could play a crucial role not only in the initiation but amplification/perpetuation
of inflammatory process in human RA. (Immune Network 2003;3(1):1-7)

Key Words: Rheumatoid arthritis, type II collagen, fibloblast like synoviocytes (FLS),
CII reactive T cell
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Figure 1. The prevalence of IgG anti-CII antibody was
significantly high in RA patients compared with OA patients or
healthy control.
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Figure 2. T cell proliferative responses to bovine type II collagen
(CII), ovalbumin (Oval), CII (255~274) (Immunodominant Pep-
tide: IP) and CII (233 ~252) (Control peptide: CP) of a T cell
non-reactive sequence in patients with rheumatoid arthritis (RA),
osteoarthritis (OA), and healthy controls. Broken line indicates
cut-off value for positive T cell responses. Bars represent the
median.
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Figure 3. A. Comparison of T cell responses in paired SFMC and PBMC (n=34) obtained simultaneously from patients with RA.
Black circles denote cases where SI was higher in SFMC than in PBMC (P=0.003), and open circles the opposite. B. The frequency
of positive T cell responses to CII in PBMC decreased over time.



4 Young Ok Jung, et al.

2

iz
i
Mo
oo oae o

oo T BN 2
o X o

@&

Hir
30,

it

3)(15). ttst zh:g 0&17]21—
o] ¥ 7S FF3 A thFig. 3)(15). A A
gL A HMEIZ CII (255~-274) A A=
=3 cidll gk vhg- 3 AE ioﬂt}.
A= cngt 4 HE = C (255~274H) 525 T Al
LS Yo J|= Frlg A A Yol 6’]—°JO
ohE] 2 B ] Foutol A CI W34
o] o 9ds & Zow A4E
A7 Fobx] dE Ccue 35 “d
fex]

=

l

o)

o

&

Y

a

Lo}

oz

H = ox

N =
a 4 3
b

_4

i oy

il
o}'_,ﬂi[‘“‘ 18 5o B4 e oo N

oo 12

b ol

e
(P v N A K

ol
flo I%

)

=

o

(15).

7 ok o :\ru
I'UE

ro r

CII (255~274)° i3t T A X H
HAE Ao A FAT = YA
Tz FAEG & T A XA Hw

o oo
Jus)

FE mlo o -
_; 12 gt g8, fo

ol
o
X

Ebit

L

co w4 T ]E«] J B8 EA, 284 cn Bk
ST HNEY AESZ d&go Fooirpr guloz B

Bl o7 T AZE st &7 ujFshd IFN-v&}F 1L-12

Z 300 -
g a0
o]
,§ 200 -
[}
=
=
e i
S 100
1
nE N .
RA OA Normal
PBMC PBMC PBMC
' n
T 0
[=V)]
=
5 30
S
2 207
e |
(=9
T 107
d 4
0
SFMC PBMC

IFN-r production (pg/ml)

IL-12 production (pg/ml)

7} S7VeheE RS #EE F UthFg 4)(16). ©l+= ClY
A &AQ AFo 2 Q8 Cl ¥-3-4 T A7} Th1CE
Hakd AE oush(16,17). % g 3 CII 347} ¥4
FrtEl 2 #AE A2 RE S TAHEZE degdd=
WAL ZAFSE @ ClIel ) HH %3 10 wmLe]
A IL2E 72A17v e 2718k lS o CI RE8-/3 T Al
Fo] F2AE AT F YAk o]FA Cl A= T4
WSS dol FrlElx #AY A9 T Axe F4
&7 T AlEo vl IEN-y £8]7} vh-3-A|7ko] wha}
0% F7tE e ¢S EAtHFg. 5). olds 242 &
A UlellA cell o8l T Ml27F S24], 84985 HA] INF-v

producing T A2 &
B4 Q23 93 g

J,]:L 3}
repertoire, TCR repertoire) 2] 4]
29
cDNA 9] PCR FZ8
He) vp &
Aol 7}
2+ T AlZ TCR HHEF o] tiet £4o] &

300

200

100

50]A T A X 84 1

5]- 2 7:1-61- R} < 0]

o -1
g B3 EAst SH T AE W
SA 9 Td ol gk EA AE5H
30}711 9 oh18). 2 A3} FriEs BAd

' SFMC PBMC
200
150
100 7 £ Media
507 M Type 11
0 collagen

SFMC PBMC
(Park et al. Arthritis Rheum 2001, ref 16)

B3l AE I, effector T A XEEA
o 283 Roz FZHEL
]-'HEE](T cell receptor
< 93l TCR VB AL
CDR3 TH o =4t Wl E S

7N
B

&

A Hars
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Table I. The production of Thl and pro-inflammatory cytokines
after coculturing of ClI-reactive T cells with synovial fibroblasts

After coculture with
CII reactive T cells

Baseline

5 days 15 days

106.5111.2%* 124.5£8.6%*
90.1£10.2%  95.6£6.7**
44.816.4* 58.2+3.3*%*

IL-15 (pg/ml)  72.5%2.6
TNF-a (pg/ml) 67.5+1.6
IL-18 (pg/ml) 40.5%5.8

Cll-reactive T cells were cultured with fibroblasts-like syno-
viocytes (FLS). The levels of IL-15, TNF-q, and IL-18, in the
supernatants were determined by ELISA. The levels of I11.-15,
TNF-q, and I1.-18, cytokines produced primarily from FLS. The
stimulatory effect of Cll-reactive T cells on cytokines production
from FLS cotrelated with culture petriods for T cells (*p<0.05
compared with baseline, **p <0.05 compatred with 5days culture
by Wilcoxon signed ranks test).

Table II. Chemokine production with increased frequency of CII
reactive T cells

After coculture with
CII reactive T cells

Baseline

5 days 15 days

183.9£51.8% 232.6£73.9%*
180.3£61.5*% 212.2+76.8**
106.7£38.9* 147.1£15.7%*

IL-8 (pg/ml) 79.1£5.3
MCP-1 (pg/ml) 66.8+7.7
MIP-1 (pg/ml) 40.8+5.2

Our recent experiments showed that in FLS co-cultured with CII
reactive T cells the production of IL-8, MCP-1a, and MIP-1
were significantly increased, and this increase was more apparent
after the prolonged stimulation of T cells with CII (*p<0.05
compared with baseline, **p <0.05 compated with 5days culture
by Wilcoxon signed ranks test).
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