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Introduction

Collagen type II induced arthritis (CIA) was first
described by David Trentham and Andrew Kang
in 1977 after screening different components puri-
fied from joint tissue for arthritogenic capacity in
rats [1]. Intradermal injections of fractions en-
riched for cartilagenous collagen (mainly type II)
led to the development of a severe polyarthritis
about 2 weeks after immunization. CIA has sub-
sequently been induced in a wide variety of
laboratory animals, such as mice [2] and primates
[3]. The mouse model for CIA has proved to be a
very rewarding model for studies of autoimmune
reactions that cause arthritis. Such studies have
indicated that both T-cell mediated immunity
and humoral immunity are involved in the patho-
genesis of CIA. The model should offer pos-
sibilities both to investigate how different im-
mune reactions may synergize in causing arthritis,
and to find ways to interfere therapeutically in a
multifaceted but also well defined experimental
animal-arthritis model. The present view mainly
concentrates on studies that illuminate the role of
T lymphocytes in murine CIA. With this aim we
first discuss some general features of the model,
secondly we describe some of our own studies on
long term cultured arthritogenic collagen II re-
active T helper cells, and thirdly we describe
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some recent studies on the influence on T-cell im-
munity and on CIA of two agents of therapeutic
interest in arthritis.

1. General features of CIA in mice
Genetics

Already the first description of CIA in mice by
Courtenay and coworkers indicated the influence
of sex and transplantation antigens on the sus-
ceptibility to arthritis. Further studies have yield-
ed interesting results concerning the role of both
these genetic factors in CIA.

MHC restriction

The influence of transplantation antigens on anti-
collagen II responsiveness and arthritis devel-
opment has been investigated in detail by Wooley
and collaborators who showed that the suscepti-
bility to arthritis was determined by MHC Class
IT molecules and that mice carrying two different
haplotypes were high responders to chick and bo-
vine collagen II and susceptible to CIA; H2-q
(e.g. DBA/1, BI10G) and H2-r (e.g. BIORIII)
[4—6]. They also found, however, that mice be-
longing to strains with certain other MHC ha-
plotypes (e.g. H2-d) responded with high anti-
body titers to various heterologous type II col-
lagens but were resistent to CIA [4-6]. We have
recently investigated the MHC immune response
pattern to homologous type II collagen and found
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in this case a better correlation between CIA sus-
ceptibility and the anti type II collagen antibody
response [7]. This suggested that the development
of an immune response to structures on autolo-
gous collagen II rather than to structures on the
immunized heterologous collagen II was the criti-
cal feature that determined arthritis development.

Sex linkage

Courtenay et al. [2] found in 1980 that male mice
were more susceptible to CIA than their female
counterparts, but this observation was not further
substantiated. When performing a larger series of
experiments we found that all our collagen II
preparations yielded a higher frequence of ar-
thritis in DBA/1 males as compared to females
[8]. We furthermore noted that CIA-susceptible
mouse strains that carry the H2-q haplotype, but
possess different non-MHC gene backgrounds, all
display a male preponderance for arthritis. The
high male susceptibility to CIA was found not to
be dependent on arthritogenic genes located on
the Y chromosome [8)], something that is the case
for the autoimmune disease in BXSB males [9].
Instead there is evidence that sex hormones are
mainly responsible for the observed sex linkage as
castrated DBA/1 females display an increased
susceptibility to CIA as compared to normal fe-
males [10]. Furthermore, estrogen treatment of
castrated females reinduces the low susceptibility
to CIA in normal females.

Connection between CIA and anti-collagen IT
immune response

Both a T and a B-cell response has been reported
to occur after immunization with various
heterologous type II collagens and there has been
a discussion on the relative contributions of T-cell
and B-cell mediated immunity in the induction of
CIA [8, 11-15]. We have analysed the production
of anti-collagen antibodies in DBA/1 mice im-
munized ‘with type II collagens from various
species and found that immunization with all the
available heterologous collagens induced an anti-
body response also to mouse type II collagen [13].
The auto anti-collagen 1 antibody titers were not,
however, higher in arthritic than in non-arthritic
mice. Mice immunized with mouse collagen II on
the other hand, developed relatively low titers of
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auto-anti collagen II antibodies as compared to
animals immunized with heterologous collagens.
Analysis on individual sera from mice immunized
with mouse collagen furthermore showed that
there was no correlation between levels of cir-
culating auto anti collagen antibodies and arthri-
tis development [14]. Thus, some mice developed
arthritis in spite of very low levels of circulating
auto-anti-collagen II antibodies, whereas other
mice with high levels of such antibodies remained
healthy. Antibodies reactive with denatured col-
lagen II were only detected in animals with severe
arthritis, and these antibodies, which occurred in
relatively low amounts, were only seen sub-
sequent to arthritis development.

These findings suggested that the major part of
the antibody response evoked after immunization
with heterologous or homologous native type II
collagen should be viewed as a conventional anti-
body response to an injected antigen. A minor
part of the auto-anti collagen response might in
addition contribute to arthritis development and/
or be a consequence of the arthritis; at least from
our data production of antibodies to denatured
collagen appeared preferentially to be a conse-
quence of arthritis. In view of these consider-
ations as to the auto anti collagen II immune re-
sponse in CIA, the observed differences as to
levels and reactivity pattern of the anti collagen II
responses in CIA and in certain cases of human
RA, may not be as significant as previously as-
sumed [11, 16].

Chronic and progressive arthritis induced with
homologous type 11 collagen

As earlier shown by Trentham et al. [1] in the rat
system, not only heterologous collagen II, but al-
so homologous collagen II may be used to induce
CIA, thus providing us with models where
autoimmune reactions leading to arthritis can be
induced without the introduction of foreign de-
terminants on the inducing collagen. When we in-
vestigated the arthritis that could be induced in
mice after injection of homologous collagen IT we
observed several interesting features of the in-
duced disease that had not previously been noted
after immunization with heterologous collagens
[14].

The onset of clinical arthritis after immunization
with homologous collagen was late and some-
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times delayed for up to 5 months or longer after
immunization. The first clinical sign to appear
was often monoarthritis, typically in an ih-
terphalangeal joint. The disease then usually pro-
gressed slowly with an involvement of an increas-
ing number of joints, and the course was charac-
terized by fluctuation in intensity, with both overt
and subclinical episodes of arthritis. Histopatho-
logic findings indicated that the onset of disease
in most mice was insidious and that a subclinical
arthritis had often been present prior to the clini-
cal onset.

Histopathology

We have previously described the cell pattern of
arthritic joints from rats with CIA using im-
munohistochemical techniques [17, 18] and have
now extended these studies to murine CIA
(manuscript in preparation). As in the rat, the

mouse synovium exhibited prominent Ia expres-

sion seen on many cells in the pannus tissue, es-
pecially close to the destroyed cartilage and bone.
Most of the infiltrating lymphocytes carried the T
helper phenotype but, notably, these cells were
not abundant and, in later stages of disease main-
ly occurred at some distance from the areas where
cartilage destruction hade taken place. None or
very few B cells were found in the specimens in-
vestigated. These findings suggested to us that the
T-cells are unlikely to be direct effectors of carti-
lage destruction but that they rather have critical
functions in stimulating other effector cells such
as macrophages to induce the cartilage and bone
destruction, and that mechanisms not directly in-
volving specific T-cell immunity may be effective
in the arthritic process, at least in late stages of
the disease.

Induction and perpetuation of CIA

Two types of experiments are important in the
studies of the relative contributions of T- and
B-cell immunity to disease development; specific
impairment of functions ir vivo and transfer of
cells or antibodies to animals in vivo.

The impairment experiments performed so far
have provided additional evidence for the partici-

pation of both T and B-cell immunity in the dis- -

ease process, but have not been able to give any
firm data on the relative importance of the dif-
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ferent types of immune reactions. Evidence for
the importance of T cells has been obtained from
experiments showing that thymus-deficient, nude
rats {17] and mice (unpublished observations) do
not acquire CIA, and from the demonstration
that arthritis development in DBA/1 mice can be
prevented by injections of monoclonal antibodies
directed against the CD4 receptor on T helper
cells [19]. The corresponding experiments on the
role of antibodies in CIA have demonstrated that
development of CIA in rats is suppressed by anti-
IgM treatment of young rats [20] and that the sus-
ceptibility to arthritis is decreased in comple-
ment-depleted rats [21].

Reconstitution experiments have involved trans-
fer with both antibodies and lymphoid cells (see
also next sections on transfer of long term cul-
tured T cells). As to cell transfer, the first suc-
cessful transfer of arthritis with lymphoid cells
was reported by Trentham er al. [22] who showed
that spleen cells from arthritic rats injected in-
travenously into naive recipients induced arthri-
tis. Subsequently it has been shown that a col-
lagen 1I specific T-helper cell derived lymphokine
can induce arthritis after being injected into knee
joints of previously healthy rats [23].
Reconstitution studies using serum fractions or
purified anti-collagen antibodies have been car-
ried out in both rats and mice and in both species
synovitis can be induced by this kind of treatment
[24, 25]. This antibody-mediated synovitis has
been shown to be transient and to have its onset
as early as 24-48 hours after the injection of anti-
bodies. The histopathology is somewhat different
from the one seen in CIA, i.e. no pannus forma-
tion with mononuclear cell infiltration or carti-
lage destruction is present. Instead a transient ac-
cumulation of granulocytes in the synovial tissue
is seen together with immune complex deposition
at the cartilage surface. Evidence that T cells are
not involved in the effector phase of this anti-
body-mediated disease has been provided by the
demonstration that collagen II antibodies induce
arthritis in mouse strains that do not acquire ar-
thritis after collagen Il immunization [25).

We have in our laboratory analysed the specificity
and arthritogenic properties of monoclonal anti-
bodies reactive to mouse type Il collagen [15, 26].
These studies have demonstrated that only a very
mild synovitis could be induced with these mono-
clonals, even though they reacted strongly with
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mouse type II collagen and were of a relevant,
complement-fixing isotype (IgG2a). The syno-
vitis was, however, equally mild when mixtures of
monoclonal anti-collagen II antibodies with dif-
ferent specificities or even when affinity purified
anti type II collagen antibodies from arthritic
DBA/1 mice were used (unpublished observa-
tions). These studies thus suggest that anti-col-
lagen II antibodies are not themselves sufficient
to give rise to the lesions that characterize CIA.

2. Collagen Il reactive T cell lines

In vitro establishment of collagen 11 reactive
murine T helper lymphocytes

In order to investigate the role of collagen II re-

active T cells in CIA we wanted to take advantage -

of recent techniques for culture of antigen specific
T cells in vitro. In the late 1970s several groups
succeeded in establishing T-helper cells in long
term culture [27, 28]. Irun Cohen and coworkers
were the first to use T cells cultured in vitro to in-
vestigate their effect on autoimmunity in vivo.
Thus, Ben-Nun et al. [29] showed that lines of T
helper cells, reactive with basic protein of nerve
tissue, could transfer experimental allergic en-
cephalomyelitis (EAE) to previously healthy rats.
Subsequently, the same group also succeeded in
transferring other experimental diseases such as
autoimmune thyroiditis to mice [30] and adjuvant
arthritis to rats [31] with the help of similarly es-
tablished lines and clones of T helper cells specific
for the different relevant inducing antigens. Re-
cently, reports have also appeared from other
groups which have repeated and extended some
of these findings on T cell transfer of experimen-
tal autoimmune disease [32, 33].

However, whereas a few groups have succeeded
in using in vitro established T cells for functional
studies in vivo, many other groups have not been
so successful, something that may be due to both
practical and more basic problems. Thus, there
are often considerable difficuities associated with
the establishment in vitro of antigen specific T cell
lines, especially against antigens towards which
only weak proliferative responses are seen in pri-
mary cultures. Most cell lines that are established
also tend to stop proliferating after 1-2 months in
culture, and only in some of these lines can cells
be rescued for further expansion. The more basic

Agents and Actions, vol. 19, 5/6 (1986)

problem is associated with the possibility that the
phenotype of a cell that has been cultured for a
long time in vitro is changed so that the cell can-
not fulfill its physiological functions when inject-
ed back in vive (compare [34]). Thus many in vitro
cultured cells do not migrate properly in vivo, but
are trapped by the reticuloendothelial system to
almost 100%. It is also likely that many ir vitro
cultured cells change their karyotypes and this
might in particular be the case for the relatively
small fraction of cells that can be propagated in
long term culture. Despite the obvious need for
studies on the phenotypic characteristics that per-
mit an adequate migration in vive and to find cul-
ture conditions that permit the maintenance of
this phenotype in vitro, some functional in vivo
experiments should be possible with our current
knowledge.

We decided to establish anti collagen II reactive T
cell lines for further in vivo work. We chose to
work with the DBA/1 strain which is a high re-
sponder to collagen II and highly arthritis prone.
Our first experiments on lymph node cells from
rat collagen II primed mice showed that auto anti
collagen I reactive T cells are induced by this im-
munization procedure. In fact also priming the
mice with mouse collagen II triggered collagen
reactive T cells [35].

The lymph node cell cultures were then used as a
source of cells for generation of T cell lines — the
technique is illustrated in Figure 1. Briefly, the T
cells were alternatingly selected for antigen speci-
ficity in cultures containing antigen presenting
cells and antigen, and subsequently propagated
in cultures containing media enriched for T cell
growth factors. This protocol is known to select
for T helper cells [27, 28]. A number of different
collagen II reactive T cell lines were generated us-
ing this protocol and were subsequently used for
specificity analysis in vitro and for functional
studies in vivo [36].

T helper cells recognize homologous
type I1 collagen in vitro

When the specific proliferative responses of
lymph node cells from collagen primed mice were
analysed, the responses to collagen II were re-
markably weak as compared to the response to
the “strong” PPD antigen {35]. This low response
could be due to either a clonal abortion of T cells
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Figure 1
Summary of the procedure for generation of type II collagen re-
active T cell lines and clones.

displaying a high affinity for homologous col-
lagen or that collagen II reactive cells occur in
very low numbers. We have found the latter pos-
sibility to be most likely, as the selected T cell
lines, notably the DCR line, reacted with high af-
finity with collagen II derived from various
species, including the mouse. In fact, concentra-
tions as low as 10 ng/ml of mouse collagen II
evoked a proliferative response in the DCR cells.
The collagen II driven cells showed no reactivity
with collagen type I, which has about 60% pri-
mary sequence homology to type I, or with syn-
thetic collagen-like polypeptide chains, indicating
that our T cells do not recognize Pro-Gly
moieties. This has been suggested to be the case
for anti-collagen II reactive T cells in previous
studies [11, 37].

T helper cells reactive with type I1 collagen
induce arthritis

Having established and characterized collagen II
reactive T cell lines and clones, we investigated if

e.g. growing less than 1 cell/wez E

Culture of T-b‘lasts u '“'e of 1-blasts
with collagen II with T cell grouth factors

for 2-3 days : ,; for 7-21 days

celis from these lines and clones could induce ar-
thritis in naive recipients. Most of this work was
carried out with the DCR line or with the DCR
derived clone DCR34 using the ovalbumine re-
active cell line OC as a control. Before injection in
vivo the cells were activated with antigen or mi-
togen (Concanavalin A). Such an activation be-
fore transfer had previously been shown to be
necessary for induction of EAE in the studies by
Ben Nun and coworkers [29]. Injection of high
numbers of cells (up to 10X 10°) from the DCR
line only occasionally induced macroscopically
visible arthritis. However, when histopathological
examination was performed 10 days after in-
jection, severe lesions were detected in all ani-
mals. These lesions had an appearence similar to
those seen in mild stages of conventionally in-
duced CIA. Thus, arthritis induced with 1Xx10°
DCR cells was characterized by a proliferative
synovitis and by periosteitis. The most marked in-
filtration of mononuclear cells was seen close to
the cartilage in the marginal zone. More severe
lesions including pannus formation and cartilage
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destruction were induced with 10x10° DCR
cells. Interestingly, the recipients acquired T-cell
transferred arthritis both after irradiation with
750 rad and without any pretreatment at all. As
irradiation with 750 rad is lethal for mature lym-
phocytes [38], it appears that the arthritis induced
by T-cells is independent of antibody producing
B-lymphocytes.

An indirect indication that other cells may syn-
ergize with the injected T-cells in arthritis devel-
opment is the demonstration that normal non-ir-
radiated mice developed a more severe arthritis
than the irradiated mice. This finding is in con-
trast to what has been reported by Holoshitz et al.
[31] for adjuvant arthritis in rats, where my-
cobacterium reactive T helper cells induced ar-
thritis in irradiated, but not in normal recipients.
This indicates that somewhat different cellular
mechanisms may be working in adjuvant arthritis
as compared to CIA.

Two immediate questions arise from the results of
the present T cell transfer experiments. (1) To
what extent do the collagen reactive T-helper cells
migrate to the joints were arthritis develops, and
which mechanisms mediate the migration of T
cells to the joints. (2) In which way do the T cells
that have indeed entered the joint give rise to the
inflammatory infiltrate and the joint destruction?

Concerning the first question as to how the inject-
ed autoreactive T helper cells home to their target
in otherwise normal mice, we noticed in pilot ex-
periments that **Cr-labelled T-cells were, to a
large extent, caught by the reticuloendothelial
system (RES) upon injection in vivo. Further-
more, we have noticed that many of our T cell
lines upon prolonged culture in vitro change their
morphologic characteristics and become highly
adherent to plastic paralleling a loss of arthrito-
genicity in spite of the fact that they retain high
reactivity against mouse collagen II in vitro.
Nevertheless, for the arthritogenic T cell lines, a
few injected T cells must obviously have migrated
to the joints in order to induce the observed ar-
thritis.

Concerning the second question as to which
events in the joints are triggered by the injected
collagen II reactive T cells, certain speculations
can be made on the assumption that a similar
pattern of cells is present in the joints after T cell
transfer as is seen in conventionally induced CIA
(see above); the histopathologic picture in the two

Agents and Actions, vol. 19, 5/6 (1986)

states are indeed very similar. It is known that ac-
tivated T helper cells secrete various lymphokines
that activate inflammatory cells (reviewed in
[39]). One of these lymphokines is gam-
mainterferon (gIF) which may induce increased
Ia expression on a number of different cells, in-
cluding macrophages [40, 41]. This increased Ia-
expression might provide a prerequisite for an en-
hanced presentation of antigen to infiltrating T
helper cells in the joint. Antigens that may thus
be presented to T cells in the synovial tissue are
obviously cartilage derived molecules such as col-
lagens that are exposed in increasing amounts
during joint inflammation, for example in RA in
humans [42]. A self-perpetuating inflammatory
reaction, similar to the one suggested to occur in
rheumatoid arthritis [43] might thus develop sub-
sequent to the T cell transfer as depicted in Figure
2. It is also possible that B-cells producing ar-
thritogenic antibodies can be triggered by col-
lagen reactive T-helper cells and that these anti-
bodies can synergize in inducing the full-blown
antigen induced CIA. In fact, it has recently been
shown by other investigators that type II collagen
reactive T cell lines can have both B-cell stimulat-
ing and DTH stimulating properties [44, 45].

We hope that the establishment of collagen II re-
active T cells will make it possible to study the
molecular events involved in the activation of
such potentially arthritogenic cells. The exper-
iments carried out so far have demonstrated that
the different T cell lines a) recognize both de-
natured and native collagens [36, 44—-46], presum-
ably due to a previous processing of the collagen
molecules by accessory cells; both spleen cells
and epidermal Langerhans cells have been shown
to carry out such a processing {47]. b) T cell recog-
nition is restricted to 1-A% [35, 44].

Although our T cell lines were cultured in vitro for
at least 6 months under selective conditions be-
fore these experiments were performed they
might still be heterogenous. The lines were there-
fore cloned using limiting dilution techniques.
Two different sets of clones were derived and
characterized (Table 1). One set of clones reacted
with arthritogenic mouse type II collagen as well
as with type II collagens from other species. This
set also reacted with purified beta (II) com-
ponents, but showed no reactivity with purified
alpha (II) chains. This suggested that these clones
(among them the previously described DCR34
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An hypothetical immune focus eroding the cartilage.
Table 1
Specificities of type II collagen reactive clones *.
T cell clone Stimulating antigen (10 ug/ml)
Native Native Native Bovine Bovine Native
mouse CII rat CII bovine CII alpha (II) beta (II) rat CI
DCR 34 116 +2* 121+28 187 14 16+ 02 66112 08101
DC4 22107 46+ 5 67+ 23 nd* nd. 1.8140.1
NC18* 11 *2 92t 2 32 4 77 18 nd. 32102

* Measured in a (*H) thymidine incorporation assay as earlier described (36).

* Mean cpm value of triplicates (mean* SD) X 10°.
£ Not determined in the present assay.

$ The antigens were used at an concentration of 20 yg/ml in the assay were NC 18 cells were tested.

clone) recognize a determinant that is either de-
pendent on intact cross-links between collagen
chains or is located in the telopeptide region of
the collagen II molecule. The other set of clones
reacted poorly with mouse type II collagen but
more strongly with various heterologous type II
collagens as well as with their purified alpha (II)

chains (examples of this set of clones are the pre-
viously described DC4 and NC 18 clones). Since
both DCR 34 and DC4 were derived from the ar-
thritogenic DCR line we cannot at present con-
clude whether one or both of these sets of clones
can induce arthritis when transferred into healthy
mice in vivo.
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It can be assumed, however, that the availability
of these sets of defined collagen II reactive T
helper cells clones will enable us to define in de-
tail which structure(s) of the collagen II molecule
are “arthritogenic”. Such molecular studies on
the requirements for activation of autoreactive,
disease- inducing T cells may be particularly re-
warding in murine CIA with the availability of
well defined inbred mouse strains where collagen
responsiveness and CIA susceptibility is de-
pendent on minor differences in the I-A coded
beta chain [7].

3. Use of murine CIA to investigate the effects
of agents of interest in arthritis treatment

CIA in mice has hitherto received only a limited
interest as a model for evaluation of various anti-
inflammatory drugs [48], and most investigators
have used the collagen induced arthritis or adju-
vant arthritis in rats as models. With the growing
possibilities to analyse different aspects of the ar-
thritogenic immune reactions in mice that have
been reviewed above, it is feasible, however, that
CIA in mice will be a useful complement to ear-
lier models of arthritis also in evaluation of anti-
arthritic treatment regimens. We will here briefly
discuss two different example of agents, estrogen
and sulfasalazine, that may interact with specific
parts of the immune system during arthritis
development.

Suppression of CIA with estrogen

As discussed above, normal female DBA/] mice
are less susceptible to CIA than their normal male
counterparts. We have recently been able to dem-
onstrate that this suppressive effect may be me-
diated by estrogen by showing that administra-
tion of low doses of estradiol benzoate (0.2 pg,
twice a week/mouse) to castrated females par-
tially prevents the development of arthritis [10].
We also found that it is the T-cell mediated im-
munity to collagen type II that is primarily affect-
ed by the administration of estrogen. Thus,
T-lymphocytes from castrated mice that had re-
ceived estrogen treatment showed a diminished
proliferative response when challenged with type
IT collagen and estrogen treatment was shown to
suppress the T-cell dependent IgG anti type II
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collagen response but enhance the partly T-cell
independent IgM anti-collagen reponse.
Interestingly there are indications that these find-
ings may be of significance not only for our
understanding of the CIA models but may also
provide an additional clue to the divergent ac-
tions of estrogen on different human diseases
such as systemic lupus erythematosus and rheu-
matoid arthritis. Thus, systemic lupus erythe-
matosus, as well as experimental lupus in NZB/
W mice, are exaggerated by estrogen treatment
[49, 50] and T cell independent auto antibody
production is, in these cases, stimulated by es-
trogen. On the other hand, it has also previously
been shown that in certain situations — as in CIA
- estrogens display a suppressive effect on T cell
immunity [51]. It is thus tempting to speculate
that a suppressive effect on T cell immunity —
similar to the one seen in murine CIA — may be
responsible for the findings in a number of
epidemiologic studies showing that women who
have received estrogen treatment are partially
protected from rheumatoid arthritis [52, 53].

Modulation of CIA with sulfasalazine

Sulfasalazine (SASP) is a drug which has been
claimed to have positive clinical effects in rheu-
matoid arthritis comparable to those of gold or
penicillamine [54]. We have evaluated the effect
of SASP when administered prophylactically to
DBA/1 mice immunized with rat type II collagen.
Treatment with SASP, both orally in a dose of
50 mg/kg and subcutaneously in a dose of
12.5 mg/kg, caused a delay in the onset of arthri-
tis (Table 2 and Figure 3). As shown in Fig. 3,
subcutaneous injections of SASP also reduced the
arthritis incidence. No inhibition of the severity of

Table 2
Effects on the onset day of CIA by treatment with SASP.

Treatment Mean Significance

onset level
(Student

daytSD  t-test)

Saline per orally 331 68

SASP 50 mg per orally 4554173 P<00

Saline subcutaneously 299+ 75 <005

SASP 12.5 mg subcutancously 387+ 69 P=Y
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Development of CIA among DBA/1 mice immunized with rat
type II collagen and treated orally with either 50 mg/kg SASP
(O—0C) or an equal volume saline ((1—CJ). Each group con-
sists of 10 mice.

the lesions was however observed. We have not as
yet any clearcut data on the mechanisms via
which SASP may affect arthritis development.
Earlier data on the attenuation of T-cell prolifer-
ation in vitro by this drug [55] indicate, however,
that SASP may affect CIA by interfering with
T-lymphocytes involved in arthritis formation.

4. Summary: CIA as a model for RA?

Differences and similarities between collagen in-
duced arthritis and rheumatoid arthritis have
been widely discussed since the establishment of
the collagen arthritis model and the questions on
the relevance of CIA as a model for RA will
necessarily unresolved remain until we acquire
more knowledge on the etiology of RA. There are,
however, especially from the perspective dis-
cussed in the present review, several interesting
parallels between RA and CIA. Thus, in both dis-
eases, there is strong evidence for the role of local
T helper cell activation as one important link in
disease development and/or propagation. This
evidence comes, in the human system, both from
immunomorphologic and functional studies on
human rheumatoid synovial cells (see for
example [43]). Irrespective of the fact that we do
not know which antigen(s) are primarily respon-
sible for the T cell activation in the human dis-
ease, the hypothesized similarities as to the role
and regulation of arthritogenic T lymphocytes
should make the CIA in both mice and rats in-
teresting as models not least for the development
of therapeutic agents with their primary actions
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on T lymphocytes. Of particular interest in this
context should be the type of chronic and pro-
gressive arthritis induced in mice with homolo-
gous collagen, where not only prophylactic but al-
so therapeutic regimens might be appropriately
investigated.
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