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Abstract

 

We have recently demonstrated Fas-mediated apoptosis in
the synovium of patients with rheumatoid arthritis (RA)
and suggested that it may be one factor responsible for the
regression of RA. To examine whether the induction of apop-
tosis caused by anti-Fas mAb may play a potential role as a
new therapeutic strategy for RA, we investigated the effect of
anti-Fas mAb (RK-8) on synovitis in an animal model of
RA, the human T cell leukemia virus type I (HTLV-I) 

 

tax

 

transgenic mice. We report here that administration of anti-
Fas mAb into mice intra-articularly improved the paw
swelling and arthritis within 48 h. Immunohistochemical
study and in vitro culture studies showed that 35% of syno-
vial fibroblasts, 75% of mononuclear cells, and some of
polymorphonuclear leukocytes infiltrating in synovium un-
derwent apoptosis by anti-Fas mAb. In situ nick end label-
ing analysis and electron microscope analysis clearly showed
that many cells in synovium were induced apoptosis by anti-
Fas mAb administration. However, local administration of
anti-Fas mAb did not produce systemic side effects. Results
demonstrated that administration of anti-Fas mAb in ar-
thritic joints of the HTLV-I 

 

tax

 

 transgenic mice produced
improvement of arthritis. These findings suggest that local
administration of anti-Fas mAb may represent a useful thera-
peutic strategy for proliferative synovitis such as RA. (

 

J.
Clin. Invest.
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Introduction

 

The early phase of rheumatoid arthritis (RA) is characterized
by proliferation of the synovium and infiltration of various in-
flammatory cells (1). However, at the developed stage, the

process involving synovial cell hyperplasia, bone and joint
destruction regresses and is gradually replaced with fibrotic tis-
sue formation. We have reported recently that apoptotic sy-
novial cells and infiltrating lymphocytes are found in RA (2–4).
Thus, it is possible that the regression of RA may be due to the
induction of apoptosis in the rheumatoid synovium. 

Fas/Apo-1 (CD95) molecule is a cell surface receptor be-
longing to the tumor necrosis factor receptor (TNF-R)/nerve
growth factor receptor (NGF-R) family (5). This molecule is
expressed on various normal and neoplastic cells (6–8), includ-
ing the rheumatoid synovial cells (2, 4). Furthermore, stimula-
tion of the Fas antigen by Fas ligand or anti-Fas monoclonal
antibodies (mAbs) induces apoptosis of cells from various lin-
eages (2, 4, 8–10). We also demonstrated that both synovial fi-
broblasts and mononuclear cells in the rheumatoid synovium
express the functional Fas antigen and that these cells are able
to undergo apoptosis by anti-Fas mAb (2, 4). The latter phe-
nomenon is thought to be specific to the rheumatoid synovium
since neither peripheral blood lymphocytes (PBL) of RA pa-
tients nor synovial fibroblasts of patients with osteoarthritis
showed any apoptosis after treatment with anti-Fas mAb. This
observation shows that apoptosis through Fas molecule have a
preference for RA synovium. 

In the present study, we investigated whether induction of
apoptosis by anti-Fas mAb in the rheumatoid synovium is in-
volved in the regression of RA. This approach also represents
a potentially useful therapy for RA. We administrated anti-Fas
mAb (RK-8) to human T cell leukemia virus type I (HTLV-I)

 

1

 

tax

 

 transgenic mice. HTLV-I 

 

tax

 

 transgenic mice is considered
to be one of the most suitable models for human RA, since
these animals develop chronic synovitis and an immunological
disorder resembling human RA (11–13). Our results demon-
strated that intra-articular administration of anti-Fas mAb in
these mice improved the paw swelling and histologic features
of arthritis. This improvement was due to the induction of apop-
tosis in both synovial fibroblasts and mononuclear cells in the
inflamed synovium. Furthermore, treatment did not produce
systemic side effects. We believe that the local administration
of anti-Fas mAb may represent a new therapeutic modality for
RA in humans.
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Methods 

 

Mice and mAb. 

 

Transgenic mice (8–12 wk old) carrying HTLV-I 

 

tax

 

and demonstrating signs of chronic arthritis, which were backcrossed
to BALB/c mice, were used in this study. Anti-Fas mAb (RK-8; IgG,
MBL Co., Nagoya, Japan), or control hamster IgG Ab (PharMingen,
San Diego, CA) was injected intra-articularly into the ankle joint at a
dose of 5 

 

m

 

g using a micro syringe. In the first experiment, five and
four mice were used for injection of anti-Fas mAb and control IgG,
respectively. In the second experiment, three mice for each group
were used. In some experiments, the same amount of anti-Fas mAb
was injected intra-articularly into four BALB/c mice. 

 

Measurement of paw swelling. 

 

The thickness of hind paw was
monitored using calipers. The values were represented as the per-
centage diminution in paw thickness compared to before the onset.

 

DNA nick end labeling and immunohistochemistry.

 

The synovial
tissue dissected from the ankle joint of mice was snap-frozen in TIS-
SUE-TEC O.C.T. compound (Miles Inc., Elkhart, IN). Then, the tis-
sue specimens were cut into 5–7-

 

m

 

m sections, mounted onto glass
slides, and used for further experiments. Fragmented DNA was de-
tected by terminal deoxynucleotidyl transferase (TdT)-mediated
dUTP nick end labeling (TUNEL) method described previously (14).
Briefly, the sections were immersed in TdT buffer (30 mM Tris-HCl,
pH 7.2, 140 mM sodium cacodylate, 1 mM cobalt chloride), and TdT
(GIBCO BRL, Grand Island, NY) and biotinylated dUTP (Boehringer
Mannheim, Indianapolis, IN) were added to the samples. The reac-
tion was terminated by immersing in TB buffer (300 mM sodium
chloride, 30 mM sodium citrate). Then, samples were treated with
peroxidase-labeled streptavidin and visualized by VECTASTAIN
ABC kit (Vector Laboratories Inc., Burlingame, CA). For immuno-
histochemistry, the sections were blocked with 4% skim milk for 30
min at room temperature and incubated with biotinylated mAbs spe-
cific for CD3, B220 (PharMingen) or Fas (RK-8), respectively. Visu-
alization was performed as described above.

 

Histopathology. 

 

The hind paw including ankle joint and other
organs were fixed in 10% formalin neutral buffer solution. The joint
tissue was decalcified in EDTA/formalin solution. The tissue was
then embedded in paraffin, sectioned and stained with hematoxylin
and eosin (H-E). For transmission electronmicroscopic analysis, the

synovial tissue dissected from the ankle joint of HTLV-I 

 

tax

 

 trans-
genic mice was fixed with 2.5% glutaraldehyde and then examined by
electronmicroscopy.

 

Cell culture and induction of apoptosis in vitro by anti-Fas mAb.

 

Synovial cells were obtained from HTLV-I 

 

tax

 

 transgenic mice as fol-
lows. Briefly, the synovium was minced into small pieces and cell de-
bris was removed using a nylon mesh. A single-cell suspension was in-
cubated overnight in Dulbecco’s MEM (DMEM) (GIBCO BRL)
supplemented with 10% fetal calf serum (FCS). Floating cells were
collected as nonadherent infiltrating cells. Adherent cells were cul-
tured in dishes until examination. Cultured synovial cells, both adher-
ent and nonadherent cells, were treated with anti-Fas mAb. Cells
(1 

 

3

 

 10

 

6

 

 cells) were cultured in DMEM supplemented with 10% FCS,
and then were incubated with anti-Fas mAb at various concentrations
for 0–48 h. The cells were then stained with trypan blue and the via-
ble cells were quantified under microscopy.

 

Biochemical analysis.

 

Blood samples were collected from mice
on day 0, 3, 4, 5 after intra-articular administration of anti-Fas mAb.
The serum levels of glutamic oxaloacetic transaminase (GOT),
glutamic pyruvic transaminase (GPT) and alkaline phosphatase
(ALP) were measured using a standard clinical automatic analyzer.

 

Results 

 

Selective decrease of paw swelling by anti-Fas mAb.

 

Five HTLV-I

 

tax

 

 transgenic mice showing marked arthritis were treated with
anti-Fas mAb (RK-8) intra-articularly. Another group of four
mice were administered hamster IgG as a control. As shown in
Fig. 1 

 

A

 

, the paw swelling in HTLV-I 

 

tax

 

 transgenic mice di-
minished gradually after treatment with anti-Fas mAb, and the
swelling decreased to 

 

z 

 

30% on day 4, to reach a plateau. Im-
provement of paw swelling after treatment with anti-Fas mAb
was statistically significant compared with the control mice
from day 2 to day 9 (

 

P

 

 

 

, 

 

0.05 and 

 

P

 

 

 

, 

 

0.01, respectively). In
the next experiment, to clarify the duration of the effect of
anti-Fas mAb, we monitored the change of paw swelling for
long term. As shown in Fig. 1 

 

B

 

, anti-Fas mAb reduced the

Figure 1. (A) Selective decrease of paw swelling by anti-Fas mAb. Five and four HTLV-I tax transgenic mice were intra-articularly injected with 
5 mg of RK-8 (d) and control hamster IgG (s) at day 0, respectively. Results are expressed as the percentage reduction in paw thickness. *P , 

0.05, **P , 0.01, compared with control mice. (B) Effect of the second injection of anti-Fas mAb. Three HTLV-I tax transgenic mice for each 
group were intra-articularly injected with 5 mg of RK-8 (d) and control hamster IgG (s) at day 42 after the first injection, respectively. The ar-
rows indicate the day when anti-Fas mAb was administrated. *P , 0.05, **P , 0.01, compared with control mice.
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paw swelling during day 2 to day 9 and the effect continued to
2 wk. However, joints swelled gradually and at day 42 they
reached to the same range of swelling at day 0. These results
suggested that the duration of effect on paw swelling by one in-
jection of anti-Fas mAb intra-articularly is about 2 wk. To ex-
amine the effect of the second injection of anti-Fas mAb, we
injected the same amount of anti-Fas mAb intra-articularly in
the re-swollen ankle joints. The second injection of anti-Fas
mAb resulted in 30% of reducing of paw swelling as well as the
first injection. This effect was also statistically significant com-
pared with control mice from day 44 to day 63 (

 

P

 

 

 

, 

 

0.05 and

 

P

 

 

 

, 

 

0.01, respectively). 

 

Remarkable improvement of arthritis. 

 

To examine the ef-
fect of anti-Fas mAb on the histological features of arthritis,
we examined the ankle joints of HTLV-I 

 

tax 

 

transgenic mice
treated with anti-Fas mAb or control Ab. The joint of mice
with control Ab showed marked arthritis including erosion of
bone and cartilage, and formation of pannus-like granulation
tissue with proliferation of fibroblasts and infiltrating mononu-
clear cells (Fig. 2 

 

A

 

). In contrast, joints treated with anti-Fas
mAb showed the remarkable improvement of arthritis at day 3
after administration. In all four mice examined, administration
of anti-Fas mAb resulted in the disappearance of most fibro-
blasts, a reduction in the number of mononuclear cells, and re-

placement of pannus-like tissue with fibrotic tissue (Fig. 2, 

 

C

 

and 

 

D

 

). These findings strongly suggest that anti-Fas mAb de-
lete mainly mononuclear cells and synovial fibroblasts, result-
ing in the improvement of arthritis. On the other hand, intra-
articular administration of anti-Fas mAb did not show any
remarkable histological changes on ankle joint of normal
BALB/c mice (Fig. 2 

 

B

 

).

 

Both synovial fibroblasts and mononuclear cells were elimi-
nated by intra-articular administration of anti-Fas mAb in vivo.

 

Histological analysis (H-E staining) on synovium in HTLV-I

 

tax

 

 transgenic mice showed that arthritis was composed of
three different cells such as proliferative synovial fibroblasts,
infiltrating mononuclear cells, and polymorphonuclear leuko-
cytes. Immunohistochemical study demonstrated that the ma-
jority of mononuclear cells in synovium was mainly CD3 posi-
tive T cells and a few numbers of B220 positive B cells (Fig. 3,

 

A

 

 and 

 

B

 

). Most of mononuclear cells, synovial fibroblasts, and
polymorphonuclear leukocytes strongly expressed Fas antigen
(Fig. 3 

 

C

 

). After treatment with anti-Fas mAb for 3 days, nei-
ther CD3 positive cells nor B220 positive cells were observed
and only a few numbers of fibroblasts and polymorphonuclear
leukocytes were observed (Fig. 3, 

 

D

 

 and 

 

E

 

). Fas positive cells
were eliminated by anti-Fas mAb (Fig. 3 

 

F

 

).

 

Anti-Fas mAb induces apoptosis in vivo. 

 

To examine anti-

Figure 2. Histological examination of the synovium demonstrating a remarkable improvement of arthritis. (A) Severe arthritis in HTLV-I tax 
transgenic mice with control IgG Ab for 3 d. Note the formation of pannus-like granulation tissue, proliferation of synovial fibroblasts, and infil-
tration of mononuclear cells (325). (B) Effect of intra-articular administration of anti-Fas mAb on normal BALB/c mice. No remarkable histo-
logical changes were observed (325). (C and D) Drastic improvement of arthritis in mice treated with anti-Fas mAb for 3 d. In all four mice ex-
amined, the remarkable improvement of arthritis was observed. Note the disappearance of most fibroblasts, reduction in the number of 
mononuclear cells, and replacement of pannus-like tissue by fibrosis. C and D showed synovial tissues from anti-Fas mAb treated mice in exper-
iment 1 and experiment 2, respectively (325).
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Fas mAb-induced apoptosis in the joint of HTLV-I 

 

tax 

 

trans-
genic mice, we examined the DNA fragmentation by TUNEL
method. As shown in Fig. 4 

 

Ab

 

, many TUNEL positive cells
were observed in synovium treated with anti-Fas mAb for 48 h.
On the contrary, only a few numbers of TUNEL positive cells
were observed in the joint synovium treated with control IgG
(Fig. 4 

 

Aa

 

). To confirm the apoptosis of the cells, electron mi-
croscopic analysis on the joint lesions was carried out. Typical
apoptotic cells with chromatin condensation and nuclear frag-
mentation were detected in specimens from joints treated with
anti-Fas mAb (Fig. 4 

 

B

 

). In contrast, no changes were ob-
served in joints treated with control hamster IgG (data not
shown). The apoptotic cells were detected only within the ini-
tial 24–48 h after the administration of anti-Fas mAb, and no
such cells were detected after 9 d of treatment.

 

Apoptosis of synoviocytes and mononuclear cells in vitro.

 

To elucidate the cell type in anti-Fas mAb-induced apoptosis,
we separated synovial cells into adherent and nonadherent
cells and examined the effect of anti-Fas mAb. Adherent cells
consisted mainly of fibroblasts, while nonadherent cells were

mainly composed of infiltrating lymphocytes. Adherent cells
decreased in number following administration of anti-Fas
mAb in a dose- and time-dependent manner, and 

 

. 

 

35% of
cells died within 48 h of incubation with 1.0 

 

m

 

g/ml of anti-Fas
mAb (Fig. 5 

 

A

 

). In contrast, 20% of nonadherent cells died
within 24 h and 75% of cells were eliminated by anti-Fas mAb
(Fig. 5 

 

B

 

). These results clearly showed that both adherent
cells and nonadherent cells could undergo apoptosis through
the Fas-mediated signal.

 

Effect of intra-articular administration of anti-Fas mAb on
liver function. 

 

To examine the side-effects of intra-articular
administration of anti-Fas mAb, we compared liver function
before and after administration of anti-Fas mAb. The bio-
chemical study of serum hepatic enzymes clearly demon-
strated a lack of effect of anti-Fas mAb on liver function within
the observation period extending from the day of injection to
day 5 after injection (Fig. 6 

 

A

 

). Furthermore, histochemical
analysis failed to demonstrate changes specific to treatment
(Fig. 6 

 

B

 

). Moreover, treatment did not produce changes in the
bone marrow, brain and cardiac muscle (data not shown).

Figure 3. Immunohistochemical analysis of 
synovial cells in HTLV-I tax transgenic 
mice. Synovial tissues derived from HTLV-I 
tax transgenic mice treated with control 
IgG (A–C) and with anti-Fas mAb for 3 d 
(D–F). Each panel showed immunohis-
tochemical studies, using mAbs against 
CD3 (A and D), B220 (B and E), and Fas 
(C and F), respectively (original magnifica-
tion 3200). The number of CD31, B2201, 
and Fas1 cells were clearly reduced in syno-
vium from anti-Fas mAb treated mice in 
comparison to control mice.
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Discussion

 

The features of RA synovium is expressed as paradoxical cell
growth phase; one is proliferation of synovial cells and the
other is withdrawal or regression of hyperplastic synovium (1).
Recent studies from our laboratory demonstrated that the sy-
noviocytes and mononuclear cells undergo apoptosis in the
rheumatoid synovium (2). Our study also demonstrated over-
expression of Fas antigen on synoviocytes and synovial lym-
phocytes (2, 4). Moreover, Fas ligand (Fas-L) is expressed on
CD4, CD8, and CD56 positive cells in the rheumatoid syno-
vium and these cells are close to Fas positive synoviocytes
(Asahara et al. manuscript submitted for publication). These
observations indicate that both synoviocytes and lymphocytes
undergo apoptosis via a Fas/Fas-L interaction. Thus, it is possi-
ble that the induction of apoptosis in rheumatoid synovial cells

may cause a regression of the pathological process of RA. In-
triguingly, we have also demonstrated that functional Fas anti-
gen is expressed preferentially on synoviocytes and lympho-
cytes in the synovium (2, 4). When these observations were
considered together, we predicted that administration of anti-
Fas mAb in RA patients may produce a beneficial effect on ar-
thritis through the induction of apoptosis, which may in turn
cause regression of the pathological process. 

In our first step of examining our hypothesis, we investi-
gated the effect of intra-articular injection of anti-Fas mAb
(RK-8; IgG) on arthritis in the HTLV-I 

 

tax

 

 transgenic mice, a
well-recognized animal model of human RA. We obtained re-
producible evidence that local administration of RK-8 pro-
duces a remarkable improvement of arthritis in these animals.
The present study also demonstrated that the improvement of
arthritis was due to a direct effect of RK-8 on both synovial fi-

Figure 4. Anti-Fas mAb induces apoptosis 
in vivo. (A) TUNEL analysis of synovial 
tissues from HTLV-I tax transgenic mice. 
(a) Synovial tissues from HTLV-I tax trans-
genic mice treated with control IgG. (b) 
Synovial tissues from HTLV-I tax trans-
genic mice treated with anti-Fas mAb for 
2 d (original magnification 3200). A num-
ber of TUNEL positive cells were observed 
in the specimen from mice treated with 
anti-Fas mAb compared with control IgG. 
(B) Electron microscopic analysis of syn-
ovial tissue from HTLV-I tax transgenic 
mice treated with anti-Fas mAb (a, original 
magnification 31000; b, 35000). Arrows 
indicate typical apoptotic cells in the joint 
synovium. 
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broblasts and mononuclear cells such as CD3 positive T cells
and B220 positive B cells by induction of apoptosis in these
cells. Histological examinations demonstrated that the drastic
improvement of arthritis was observed in the joint treated with
anti-Fas mAb for 3 d. However, at day 9 after injection of anti-
Fas mAb, some synovial fibroblasts and mononuclear cells
generated in synovium (data not shown). These results sug-
gested that histological improvement of arthritis by anti-Fas
mAb continued until day 9 at least. Afterwards, synovial fibro-
blasts and mononuclear cells gradually regenerated and paw
swelling was completely relapsed at day 42. Moreover, we con-
firmed that the second injection of RK-8 was effective on the
relapse of arthritis. In contrast, local injection of RK-8 in
BALB/c mice showed no obvious injury, but the further stud-
ies including TUNEL staining should be performed to clarify
whether there are no effect of anti-Fas mAb against normal
synovium.

The use of the HTLV-I tax transgenic mice in our studies
was based on the characteristics of arthritis in this animal.
HTLV-I is an etiologic agent of adult T cell leukemia (ATL)
(15) and is also associated with several inflammatory diseases
such as chronic myelopathy (HAM/TSP) (16, 17), chronic ar-
thritis (HTLV-I associated arthropathy; HAAP) (18, 19), uvei-
tis (20), and Sjögren’s syndrome (21, 22). A viral gene HTLV-I
pX encodes for p40tax. This protein transactivates not only the
viral long terminal repeat but also a variety of cellular genes,
including interleukin-2 (IL-2), IL-2 receptor (IL-2 R), or other
lymphokines (23–25). Thus, the transgenic mice carrying the
HTLV-I tax genomes show chronic arthritis including erosive
destruction of the bone, pannus formation, and lymphocytes
infiltration resembling RA (11,12). Moreover, recent studies
by Iwakura et al. (13) demonstrated that the transgenic mice
carrying HTLV-I env-tax region not only produce high levels

of antibodies against IgG, collagen type II (IIC), heat shock
protein (Hsp), and DNA, but also provide T cell proliferation
to IIC and Hsp. This suggests that HTLV-I tax gene induces
the immunological disorders in these animals. Thus, the histo-
logical features of arthritis and immunological abnormalities in
these mice are similar to those of RA, making these HTLV-I
tax transgenic mice the most suitable animal model for human
RA. In this study, we used BALB/c background HTLV-I tax
transgenic mice in our experiments due to the high incidence
of arthritis (60%) and reactivity of anti-Fas mAb (RK-8) in
these species.

Yamada et al. (26) reported that HTLV-I tax-transformed
Rat-1 cells underwent apoptosis by serum deprivation. Chli-
chlia et al. (27) also demonstrated that apoptosis occurred in
cells subjected to short term activation of the tax fusion pro-
teins and the CD3 complex. These findings suggest that the
HTLV-I tax may itself facilitate apoptosis. The present results
support such possibility, based on the following two reasons.
First, in vitro examination clearly showed increased suscepti-
bility of synovial cells to anti-Fas mAb in tax transgenic mice.
Second, the expression of HTLV-I gene in the synovium en-
hanced the susceptibility to Fas signal in vivo and induced apop-
totic cell death similar to human RA, although different ex-
pressions of Fas antigen were not detected between HTLV-I
tax transgenic and nontransgenic littermate mice (data not
shown). HTLV-I tax- induced apoptosis may be due to a modi-
fication of the Fas signal pathway by tax expression and/or
overexpression of Fas ligand.

Mice carrying the lymphoproliferation (lpr) (28) mutation
or generalized lymphoproliferative disease (gld) (29) mutation
develop lymphadenopathy and suffer from autoimmune dis-
eases such as systemic lupus erythematosus (SLE). Recently,
these two mutations have been confirmed to be the defect of

Figure 5. Induction of apoptosis in synovial cells by anti-Fas mAb in vitro. (A) Effect of anti-Fas mAb (RK-8) on synoviocytes. Synoviocytes 
from HTLV-I tax transgenic mice were cultured with RK-8 (m; 0.1 mg/ml RK-8, d;1.0 mg/ml RK-8) or control IgG (s; 1.0 mg/ml control IgG) as 
described in Methods. (B) Effect of RK-8 on infiltrating mononuclear cells. Mononuclear cells infiltrating the synovium were treated with RK-8 
(m; 0.1 mg/ml RK-8, d; 1.0 mg/ml RK-8) or control IgG (s; 1.0 mg/ml control IgG). Data represent the mean6SEM of four separate experi-
ments. 
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Fas antigen (28) and Fas-L (29), respectively. MRL-gld/gld mice
develop RA-like arthritis as well as SLE-like manifestations.
Yonehara et al. treated MRL-gld/gld mice with administration
of RK-8 intra-peritoneally and was successful in improving ar-
thritis and lymphadenopathy in these mice (submitted). These
results indicate that the therapeutic effects of RK-8 on arthritis
is not a specific phenomenon in HTLV-I tax transgenic mice
but rather the antibody has general effects in autoimmune ar-
thritis. 

Ogasawara et al. (30) reported that intra-peritoneal admin-
istration of anti-Fas mAb (Jo-2; IgG) was lethal to mice due to

severe liver damage. In contrast, our study demonstrated that
intra-articular administration of RK-8 did not cause serious
side-effects as evident by a lack of change of serum enzymes.
The different reaction to the antibody in these two studies may
be due to different epitopes on Fas antigen recognized by the
mAbs (31) or the different mode of injection. It is likely that
the difference is due to the latter since intra-peritoneal admin-
istration of RK-8 produced a lethal effect in HTLV-I tax trans-
genic mice (unpublished observation). However, it is necessary
to do further experiments on the epitopes of Fas antigen rec-
ognized by these two distinct anti-Fas mAbs. 

Figure 6. Effect of intra-articular adminis-
tration of anti-Fas mAb on the liver. (A) 
Biochemical analysis of serum enzymes. Se-
rum samples were collected from mice 
treated with anti-Fas mAb. Note lack of ef-
fect of treatment on GOT (s), GPT (h), 
and ALP (m) . (B) Histological examination 
of the liver. The liver of anti-Fas treated 
mice was prepared as described in the Meth-
ods. No remarkable changes were observed 
in the liver (350). 
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In conclusion, we demonstrated that local administration of
anti-Fas mAb represents a new strategy and specific treatment
for an animal model of RA. Exploitation of human type anti-
Fas mAb and its application to human may help in the treat-
ment of incurable autoimmune diseases such as RA. 
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