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Aetiopathogenesis of rheumatic diseases
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HIF-1 mediated upregulation of VEGF and VEGF-R
in systemic sclerosis (SSc): Imbalance with
angiostatic factors suggests VEGF as a novel
option for the treatment of ischemia in patients
with SSc

O Distler*, A Scheidt, A Del Rosso#, J Rethage*, M Neidhart*,
RE Gay*, U Miiller-Ladners, M Gassmannt, M Matucci-Cerinic#,
S Gay*

*Ctr Exp Rheum, Zurich, Switzerland

*Inst Physiol Univ Zurich, Zurich, Switzerland
*Dept Med Sect Rheum, Florence, ltaly

$Dept Int Med I, Univ Hosp, Regensburg, Germany

Vascular changes are consistent early findings in patients with SSc
and often precede the development of fibrosis. Despite a signifi-
cant reduction in the capillary density, there is paradoxically no suf-
ficient angiogenesis in the skin of SSc patients. By using a pO,
histograph, we showed that low pO, values are overt in involved
skin of patients with SSc. In vitro, real-time PCR revealed a
3.7-fold upregulation of the potent angiogenic growth factor VEGF
in SSc fibroblasts after hypoxic exposure compared to normoxic
controls. In situ hybridization for VEGF in skin biopsies of patients
with SSc showed an overexpression of VEGF mRNA by fibroblasts
and mononuclear infiltrates, whereas its expression was limited to
keratinocytes in healthy control biopsies. In contrast to the SSc
skin, HIF-1 alpha protein was found to be coexpressed with VEGF
in healthy skin samples, indicating that the constitutive VEGF syn-
thesis in the skin is driven by this transcription factor. Additionally,
we showed that the lack of angiogenesis in SSc is not due to a
reduced bioavailability of the overexpressed VEGF, since the
VEGF receptors Flk-1 and Flt-1 were found to be expressed on
endothelial cells of patients with SSc, but not in healthy controls,
and since SSc patients had severely elevated serum levels of
VEGF compared to healthy controls. Despite the enhanced levels
of VEGF, serum samples of SSc patients did not induce angiogen-
esis in the vivo chorion allantois membrane assay, indicating that
the proangiogenic effects of VEGF may be outweighed by angio-
static factors. The hypothesis that VEGF synthesis has to be above
an individual threshold in SSc patients to induce angiogenesis was
further strengthened by the finding that patients without fingertip
ulcers had significantly higher levels than patients with fingertip
ulcers. Interestingly, the angiostatic factor endostatin was elevated
in a subset of patients and thus may counteract directly the bio-

Arthritis Res 2002, 4 (suppl 1)

© 2002 BioMed Central Ltd
(Print ISSN 1465-9905; Online ISSN 1465-9913)

logic effects of VEGF in SSc patients. Serum levels of VEGF were
also correlated significantly with disease severity parameters
including antitopoisomerase antibodies. These results suggest that
therapeutic application of VEGF by either gene transfer or as a
recombinant protein might be a novel option in SSc.
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Comparison of the features of arthroscopic
synovial biopsies with biopsy samples obtained at
surgery

TJM Smeets*, MC Kraan*, E Barget, MD Smith#, PP Tak*

*Academic Medical Center, Amsterdam, The Netherlands
Leiden University Medical Center, Leiden, The Netherlands
*Repatriation General Hospital, Daw Park, SA, Australia

Objective: Most of the older descriptions of the synovial infiltrate
are based on examination of synovial tissue (ST) obtained at
surgery. However, ST from end-stage destructive rheumatoid
arthritis (RA) and arthroscopic biopsies obtained during active
inflammation could exhibit different characteristics. The aim of this
study was to define the cell infiltrate, the expression of proinflam-
matory cytokines, angiogenic factors, and matrix metallopro-
teinases in ST selected at arthroscopy compared with ST from
end-stage RA obtained at joint replacement.

Methods: Synovial biopsy specimens were obtained from the
actively inflamed knee joints of 11 RA patients with longstanding
RA by arthroscopy and compared with ST from 13 patients with
end stage, destructive RA requiring joint surgery. Use of medica-
tion was on average similar in the 2 groups. Immunohistologic
analysis was performed using monoclonal antibodies (mAb) to
detect T cells, plasma cells, macrophages, fibroblast-like synovio-
cytes (FLS), as well as the expression of IL-1f, IL-6, and TNF-a,
matrix metalloproteinase (MMP)-1, MMP-3, MMP-13, tissue
inhibitor of matrixmetalloproteinase (TIMP)-1, and vascular
endothelial growth factor (VEGF). The integrated optical density
was evaluated by computer-assisted image analysis.

Results: The expression of CD68+ macrophages was significantly
higher in ST selected at arthroscopy compared to samples
obtained at surgery, both in the intimal lining layer and in the sublin-
ing layer. The expression of CD3+ T cells also tended to be higher
in arthroscopic samples. There was no clear difference in the
expression of CD38* plasma cells and CD55+ FLS. The expres-
sion for TNF-o, IL-6, MMP-1, MMP-3, MMP-13, TIMP-1, and VEGF
was on average higher in ST obtained at arthroscopy. The expres-
sion of IL-13 was on average higher in ST obtained at surgery.
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Conclusion: Active arthritis activity is especially associated with
increased cell infiltration, expression of proinflammatory cytokines,
MMPs, and angiogenic growth factors in synovial biopsy samples
selected at arthroscopy. Increased expression of IL-1B in the syn-
ovium of patients with destructive RA requiring joint replacement
may well reflect the important role of IL-1f in cartilage and bone
destruction.
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Epstein-Barr virus load in rheumatoid arthritis
patients and normal controls: accurate
quantification using real time PCR

N Pieri-Balandraud*, D Reviront, J Roudier*, C Roudier*

*INSERM, Marseille, France
Etablissement Frantais du sang, Marseille, France

Obijective: For twenty years the Epstein-Barr Virus (EBV) has been
suspected to contribute to the pathogenesis of rheumatoid arthritis
(RA). RA is strongly associated with shared epitope positive
HLA-DR alleles. EBV load has been extensively studied in RA
patients, using semi-quantitative PCR. Inconsistent results reflect
the lack of sensitivity and accuracy of this technique. We quantified
EBV in peripheral blood mononuclear cells by real time PCR, to
(1) determine whether EBV load is higher in RA patients compared
to controls and (2) test whether HLA-DR alleles influence EBV load
in RA patients and controls.

Methods: Fifty patients fulfulling the 1987 ACR criteria for RA
were studied. Most patients were treated with DMARDs including
methotrexate, leflunomide, etanercept or infliximab. Fifty healthy
controls were chosen from bone marrow donors at the Marseille
blood transfusion center. HLA-DR genotyping of patients and con-
trols was performed by PCR-SSP. Real time PCR was performed
using a Roche LightCycler. A 214 bp fragment from the highly con-
served long Internal Repeat IR1 was amplified. IR1 is repeated
eleven times in the EBV genome, increasing the sensitivity of
detection. Two specific hybridization probes were used to recog-
nize adjacent internal sequences within the target. EBV-positive
Burkitt's lymphoma cell line was used as an external standard.
Results: EBV load is expressed in EBV genome copy number per
microgramm of human genomic DNA. Preliminary results show a
higher EBV load in RA patients (0—-60 copies/jlg) than in normal
controls (0—10 copies/ug). We are currently testing the influence
of HLA-DR genotypes on EBV load in controls.
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Low levels of apoptosis and high FLIP expression
in early rheumatoid arthritis synovium

A-K Ulfgren*, A Anca Irinel Catrina*, LG Lollo Gr$ndalt,
SL Staffan Lindblad*, LK Lars Klareskog*

*Karolinska Institute, Stockholm, Sweden
"Red Cross Hospital, Stockholm, Sweden

Objectives: To define synovial apoptosis with respect to disease
duration, inflammatory cell type, FLIP (FLICE like inhibitory protein)
and cytokines expression in patients with rheumatoid arthritis (RA).
Methods: Synovial biopsy specimens from eleven patients with
longstanding RA (median disease duration 21 years) and eight
with early RA (median disease duration 5 months) have been inves-
tigated. We evaluated apoptosis (TUNEL method combined with
morphologic analysis), cell surface markers (CD3, CD68),
cytokines (IL-10, IL-1B, TNF-a and IL-6) and FLIP expression.
Computer-assisted image analysis was used for quantification.
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Results: Apoptosis level in RA synovium was significantly higher in
the group of patients with long standing RA than in the patients
with early RA (8.8% versus 0.6%, P=0.001), while number of
macrophages and FLIP expression were higher in the early as com-
pared with long standing RA group (16.2% versus 8.3%, P=0.02
and 31.1% versus 0.2%, P=0.001 respectively). All three markers
significantly correlate with disease duration (r=—0.7, P<0.001 for
FLIP, r=0.6, P=0.001 for apoptosis and r=-0.5, P<0.05 for
CD68). Cytokine expression and T cell scores were not signifi-
cantly different in early RA compared to longstanding RA. We did
not observe differences between corticosteroids treated versus
corticosteroids non-treated patients or between DMARD treated
versus non-treated patients.

Conclusions: Our findings suggest that RA synovial macrophages
are resistant to apoptosis in early RA and express high levels of
FLIP. During natural or drug modified disease progression the
apoptotic mechanism may be restored with a specific increase of
synovial apoptosis in patients with long standing arthritis.
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Intestinal anaerobic bacteria in early rheumatoid
arthritis (RA)

P Toivanen*, S Vartiainen*, J Jalava*, R Luukkainent,
T Méttonent, E Eerola*, R Manninen*

*Turku University, Turku, Finland
*Satalinna Hospital, Harjavalta, Finland
*TUCH, Div Rheum, Dept Med, Turku, Finland

Increasing attention has recently been paid to the normal intestinal
flora as a potential source of etiological agents in RA. Changes in
the intestinal flora, due to fasting or diet, have been shown to
reflect improvement of the patients when they are divided into high-
and low-responders. Previously, evidence has also been presented
that intestinal flora in the early RA is different from that of non-RA
controls, due primarily to anaerobic bacteria.

The present study was designed to compare the fecal microbiota
of the patients with early RA with the microbiota of the control
patients using 16S rRNA oligonucleotide probes, detecting a
variety of anaerobic bacteria in the normal intestinal flora. Fecal
samples of 25 early, disease modifying antirheumatic drugs, naive
RA patients and 23 control patients suffering from noninflammatory
pain were investigated. The contribution of five bacterial groups
was determined by using whole cell hybridization with seven fluo-
rescently labeled 16S rRNA-targeted oligonucleotide probes.
These probes cover one third to a half of the total bacteria in the
human intestine. Patients with early RA had significantly less bacte-
ria belonging to the Bacteroides, Prevotella and Porphyromonas
genera than the controls (4.7% vs. 9.5%, P=0.00005). The
finding was confirmed with a probe specific for bacteria of the
Bacteroides fragilis group (1.6% vs. 2.6%, P=0.02). The samples
of RA patients and the controls did not differ significantly when five
other oligonucleotide probes were applied. They were detecting
bacteria in the genera Atobium, Coriobacterium, Collinsella, Bifi-
dobacterium and Fusobacterium, and in the Eubacterium rectale-
Clostridium coccoides group. We conclude that the content of
anaerobic bacteria in the intestinal flora of the patients with early
RA is significantly different than that of the controls. The number of
bacteria belonging to the Bacteroides-Prevotella-Porphyromonas
group was, on average, in RA patients only half that of the controls.
If this finding can be confirmed, together with a recent suggestion
that certain Bacteroides species are required for fortification of the
barrier function in the intestinal epithelium, it adds further evidence
to the hypothesis that intestinal bacterial flora plays a role in the
etiopathogenesis of RA.
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Prevalence of antibodies against a Sindbis-related
(Pogosta) virus, a potential cause of chronic
arthritis

A Toivanen*, M Laine*, R Luukkainent, J Oksi*, R Vainionpaa*

*Turku University, Turku, Finland
Satalinna Hospital, Harjavalta, Finland

A disease characterised by arthritis, rash and fever was described
in Northern Finland in 1974 and named, according to the region,
Pogosta disease. It closely resembles Ockelbo disease in Sweden,
and Karelian fever, occurring in Western Russia. When analysing
the clinical picture during an outbreak we found that 93% of the
patients had joint inflammation, 40% with polyarthritis. Rash was
seen in 88% of the patients, and 23% had fever. It has been sug-
gested that the disease is self-limiting, but in a follow-up study we
found that 50% of the patients suffered from chronic muscle and
joint pain at least 2.5 years after the initial symptoms. There have
been several outbreaks of Pogosta disease in Northern Karelia.
They seem to occur every seven years. It has been assumed that
Pogosta disease is locally restricted, as is described also for
Ockelbo disease and Karelian fever. All three diseases are attrib-
uted to Sindbis-related arboviruses, and the spreading vector
appears to be the late summer mosquitoes. Pogosta disease is
considered to affect mostly young adults and middle-aged people.
In an epidemiological study we analysed, using a semi-purified
Sindbis-virus as antigen, antibodies against Pogosta disease in
2250 serum samples. Four hundred sera were from healthy blood
donors and 1850 samples from patients who were suspected to
have some viral infection. The samples represented different parts
of Finland. Eleven percent were positive for IgG and 0.6% for IgM
class antibodies. The antibody prevalence was almost equally dis-
tributed throughout the country, highest in Western Finland (17%).
Of all samples with IgG class antibodies 25% were taken from
children below 10 years.

Three conclusions can be made: 1) Pogosta disease is more
common than was thought until now. 2) It is not only restricted to
Eastern Finland but is spread throughout the whole of Finland. 3) It
is also common in children, in contrast to an earlier belief.

7

Production of IFN-a by Natural IFN-o Producing
Cells (NIPC), induced by apoptotic cells and
autoantibodies via FcyRIl, could be a pivotal event
in the etiopathogenesis of SLE

LR R6nnblom*, T Lévgren*, U Bsve*, GV Almt

*Uppsala University, Uppsala, Sweden
fImmunology (V), BMC, Uppsala, Sweden

Background: Patients with SLE have an activated typel IFN
system, and serum IFN-o. levels correlate to both disease activity
and severity. We have shown that SLE patients have an IFN-o
inducing factor (SLE-IIF) in serum, consisting of anti-DNA antibod-
ies and DNA in complex. The DNA could originate from apoptotic
cells that are present in increased numbers in SLE patients. We
recently demonstrated that IgG from SLE patients, but not normal
individuals, together with apoptotic cells stimulate NIPC to
produce IFN-o. In the present study we further characterized the
interferogenic cell material and the role of different FcR on NIPC
for the IFN-o. response.
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Methods: Apoptosis was induced in U937 cells by treatment with
UV light and cell supernatant was collected at different time points.
Normal PBMCs, costimulated with IFN-o, were cultured with the
apoptotic cell material together with purified IgG from SLE patients
or from normal individuals, and produced IFN-o. was measured in
culture supernatants. In some experiments the SLE-lgG was
treated by papain or pepsin to obtain Fab and F(ab’)2 fragments,
respectively. The effect on the IFN-o. response by antibodies to
CD16, CD32 (FcyRIl), and CD64 as well as aggregated IgG was
also investigated.

Results: Apoptotic cells release IFN-o inducing material in a time-
dependent fashion and more than 1000 U IFN-o/ml was produced
in the PBMC cultures, but only when the apoptotic cell material
was combined with intact SLE-IgG. Normal IgG, SLE-IgG Fab or
F(ab’)2 fragments together with apoptotic cell material where
unable to induce IFN-o production. Heat-aggregated IgG and anti-
CD32 antibodies inhibited the IFN-o response, whereas antibodies
to CD16 and CD64 had no effect on the IFN-o. response.
Conclusion: NIPC are induced to IFN-o. production via the FcyRII
by SLE autoantibodies and apoptotic cell material. This observa-
tion may explain the observed ongoing IFN-o. production in SLE
patients and may be of importance for the understanding of the
pathogenesis of SLE.
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Serum amyloid P component (SAP) binds to late
apoptotic cells and mediates their phagocytosis by
macrophages

M Bijl, G Horst, H Bootsma, PC Limburg, CGM Kallenberg
Academic Hospital Groningen, Groningen, The Netherlands

Background: Serum components, like serum amyloid P compo-
nent (SAP), together with membrane receptors on phagocytes play
essential roles in the phagocytosis of apoptotic cells. Disturbances
in one of these factors might reduce phagocytosis and induce
autoimmunity. SAP binds to apoptotic cells. SAP deficient mice
spontaneously develop autoimmunity. We evaluated SAP binding
to early and late apoptotic cells and whether this binding has func-
tional consequences for the phagocytosis of these cells.

Methods: Human peripheral blood monocytes were isolated and
cultured for 7 days to obtain monocyte derived macrophages.
Jurkat cells were irradiated with UVB to induce apoptosis. After
4 hours 40% of cells stained with annexin V, and were propidiu-
miodide negative (early apoptotic cells, EA). After 24 hours 65% of
cells were annexin V and propidiumiodide positive (late apoptotic
cells, LA). EA and LA cells were incubated with FITC labeled SAP
in the presence or absence of Ca2* and subsequent binding was
measured by flowcytometry. Phagocytosis was performed by incu-
bation of macrophages for 30 minutes with EA or LA cells in the
presence of human serum (HS) and depicted as phagocytosis
index (Pl, number of Jurkatt internalized by 100 macrophages).
Experiments were repeated with SAP depleted serum and after
reconstitution with different concentrations of SAP.

Results: Sixty percent of LA cells did bind SAP in the presence of
Ca?*, whereas the EA cells did not. SAP depletion of serum
resulted in a 50% decrease of Pl for LA cells, and complete
restoration of Pl could be demonstrated with SAP reconstitution
up to 100 ug/ml. SAP depletion had no effect on Pl of EA cells.
Conclusion: SAP binds to late apoptotic cells and is involved in
the phagocytosis of these cells by human monocyte derived
macrophages. This might have consequences for diseases in
which phagocytosis of early apoptotic cells is decreased.
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Expression of syndecan-1 during development,
growth and cartilage degeneration in a transgenic
mouse model for osteoarthritis

L Pirild*, H Salminen*, AM Saamanen*, J Kivinemit,
YT Konttinen#, E Vuorio*

*Turku University, Turku, Finland
"Biotie Therapies Ltd, Turku, Finland
*Dept. of Anatomy and Medicine, Helsinki, Finland

Mice heterozygous for the Del1 transgene locus with short deletion
mutation in type Il collagen gene develop degenerative changes in
the knee joints from the age of 3 months which progresses to an
end-stage OA by the age of 12—15 months. This study focuses on
expression and distribution in syndecan-1 during development of
osteoarthritic cartilage degeneration. Human samples from carti-
lage of osteoarthritic patients was studied for comparison. North-
ern analysis of total RNA extracted from knee joints of transgenic
Del1 mice and their nontransgenic controls was used to monitor
changes in syndecan-1 levels during development, growth, aging
and cartilage degeneration. Immunohistochemistry was used to
study the distribution of syndecan-1 in mouse and human samples.
Syndecan-1 was present in the knee joints during development,
growth and aging both in the control and Del1 mice, the mRNA
levels being highest in the aged and late osteoarthritic samples.
The most intensive immunostaining of syndecan-1 was seen in syn-
ovial tissue and adjacent of the defected areas of cartilage and
menisci. In addition, some individual cells or cell clusters in the
superficial zone of articular cartilage contained syndecan-1. In
human osteoarthritic cartilage, dedifferentiated syndecan-1 positive
cells were seen in corresponding locations to those in Del1 mice.
We demonstrated syndecan-1 for the first time in aging and
degenerating murine articular cartilage and synovial tissue. Synde-
can-1 is involved in phenotypic modulation of the articular chondro-
cytes and during osteophyte formation. In this Del1 mouse model,
proliferation plays a role forming characteristic chondrocyte clusters
near the surface, while apoptosis occurs primarily in the calcified
cartilage. These results suggest that syndecan-1 has a role in the
functional activity of the chondrocytes during the disease process.
Control of syndecan expression in articular cartilage could be an
attractive target for therapeutic interventions in the future.
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Osteoclasts are essential for TNF-mediated joint
destruction

KR Redlich*, S Hayer*, R Riccit, JP Davidt, M Tohidast-Akrad*,
J Zwerina*, G Kollias*, G Steiner*, JS Smolen*, E Wagnert,
G Schett*

*University of Vienna, Vienna, Austria
"Research Inst of Molecular Pathology, Vienna, Austria
*Hellenic Pasteur Institute, Athens, Greece

Recent studies suggest that osteoclasts may contribute to bone
erosions in the joints of animal models of arthritis and human
rheumatoid arthritis. We therefore adressed the question, can
bone destruction occur in an osteoclast free model of arthritis? To
answer this question, c-Fos knockout mice (c-fos—/-) were
crossed with mice overexpressing human soluble TNF (huTNFtg).
C-fos—/— mice lack osteoclasts and are therefore osteopetrotic
since c-fos is essential for the signaling of osteoclast differentia-
tion. HUTNFtg mice develop a severe and destructive arthritis
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through the signaling of huTNF via the p55 TNF receptor. The
resulting four groups of mice (wildtype, huTNFtg, c-fos-/- and
c-fos—/-/huTNFtg) were followed over 10 weeks and assessed for
joint inflammation and joint destruction. Clinical features of arthritis,
such as paw swelling and reduction in grip strength progressed
equally in both huTNFtg and c-fos—/-/huTNFtg mice. Clinical fea-
tures of arthritis were absent in c-fos—/- and wildtype mice. Quan-
titative histological evaluation of joint sections revealed no
difference between huTNFtg and c-fos—/—/huTNFtg mice in the
size of inflammatory synovial lesions. As previously described,
huTNFtg mice showed severe bone erosions in all joint compart-
ments. Bone resorption was characterized by the abundant pres-
ence of osteoclasts, as confirmed by cells positive staining for
TRAP and the calcitonin receptor. Furthermore, the number of
osteoclasts and the size of bone erosions were significant. In con-
trast, c-fos—/=/huTNFtg mice did not show any form of bone
destruction despite the presence of severe inflammatory changes.
C-fos—/-/huTNFtg mice were confirmed to lack osteoclasts by
negative TRAP staining and the presence of osteopetrosis. Con-
trols (c-fos—/— mice and wildtype mice) did not show histological
signs of inflammation or bone erosion. In conclusion, these data
clearly show that TNF-mediated bone erosion is triggered by
osteoclasts, and the absence of osteoclasts turns TNF-mediated
arthritis from destructive to non-destructive arthritis.
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Interaction of intimal fibroblasts with intracavitary
fibrin: a morphologic follow up in ovalbumin
arthritis

O Sanchez-Pernaute, R Largo, | Diez-Ortego, MA Alvarez-Soria,
E Calvo, M Lopez-Armada, G Herrero-Beaumont

Jiménez Diaz Foundation, Madrid, Spain

Background: An imbalance between haemostasia and fibrinolysis,
and subsequent fibrin generation within the rheumatoid joint could
have a role in disease perpetuation.

Objective: To study fibrin formation at the synovial space in a
model of rheumatoid arthritis, and its possible role in activating the
synovial cells from inside of the cavity.

Methods: Antigen arthritis was induced by injecting ovalbumin into
rabbits’ knees. We looked for the appearance of fibrin in the effu-
sion and at the inflamed tisues with immunohistochemistry, in a
sequential fashion (from 24 hour to 1 week after disease induc-
tion). Morphologic changes at the intimal synovial surface in
contact with fibrin matrices were studied over a long period of time
by several qualitative variables. Analysis of the variables was
carried out with Kruskall Wallis and Mann Whitney nonparametric
tests, and linear regression was performed using the least squares
method.

Results: Fibrin aggregates appeared from the initial stages of the
disease at the synovial effusion. Later on, they were localised on
the synovial surface. Differentiation of the aggregates from the
underlying synovial tissue was easy at the beginning, but then pro-
gressive changes were noted at the fibrin-tissue interface, ending
with the invasion of the aggregates by synovial cells and their
incorporation into the tissue. The process involved cross-linking of
fibrin matrices with fibronectin, and synoviocyte proliferation and
migration.

Conclusion: Fibrin aggregates generated inside the joint cavity
may constitute a source of activation and acquisition of invasive-
ness of synovial fibroblasts, a process to explore between the per-
petuating mechanisms of rheumatoid arthritis.
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Vascular endothelial growth factor (VEGF)
expression in muscle tissue and the effect of
corticosteroid therapy in patients with poly- and
dermatomyositis

IE Lundberg
Karolinska Institutet, Stockholm, Sweden

Background: Previous studies on pathogenic mechanisms indi-
cate that the microvessels have a role in the disease mechanisms
in polymyositis (PM) and dermatomyositis (DM). A reduced number
of capillaries has been reported and this observation together with
the increased expression of interleukin-1 and TGF-§ suggest that
there might be an hypoxic condition in the inflamed muscle tissue
that could explain some of the clinical symptoms.

Aim of study: To further test this hypothesis we investigated if vas-
cular endothelial growth factor (VEGF), which is upregulated by
hypoxia, is expressed in muscle tissue in patients with PM and DM.
A second aim was to investigate whether VEGF expression is
affected by corticosteroid therapy.

Patients and methods: Six patients with PM and 4 with DM were
investigated. A first muscle biopsy was taken at diagnosis and a
second after 3-6 months with corticosteroid therapy. VEGF
expression was investigated by immunohistochemistry using a
rabbit polyclonal IgG antibody. Both conventional microscopic
evaluation and computerised image analysis were used for evalua-
tion of VEGF expression.

Results: These are our preliminary data: First biopsy: with conven-
tional microscopic evaluation VEGF expression was observed in
the endothelial cells of the microvessels in 9/10 patients and in
larger vessels such as arterioles and venules in all patients. VEGF
was also expressed in muscle fibres in all, and in mononuclear
inflammatory cells in 3/10 patients. In the second biopsy, VEGF
expression was still present in endothelial cells of capillaries and
larger vessels as well as in muscle fibres, but with a seemingly
weaker expression in the endothelial cells of PM patients and an
increased expression in the DM patients. With computerised image
analysis the results were similar.

Conclusion: VEGF is expressed in endothelial cells of capillaries
and slightly larger vessels, in muscle fibres, and in occasional
inflammatory cells in muscle tissue from patients with poly- and
dermatomyositis. After corticosteroid therapy the expression
decreased in some patients and increased in other patients.
Whether or not the changed VEGF expression has any clinical sig-
nificance and correlates with changes in muscle function still
needs to be analysed.
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Etiology of a spontaneous autoimmune joint
disease in mice
J Sinkora

Institute of Microbiology, Novy Hradek, Czech Republic

Aims: To reveal which microbes are capable of inducing Ankylos-
ing Enthesopathy (ANKENT), a spontaneous joint disease in sus-
ceptible mouse strains. Besides gender and age (young males
afflicted) and genes (B57B6 background with some H-2 haplo-
types being more effective), environmental factors (stress and
microflora) have also been suggested to play a role in ANKENT
onset. We have recently shown that ANKENT does not develop
under germfree (GF) conditions.

Materials and methods: To identify ANKENT-triggering bacteria
we transferred B10.BR ANKENT-prone mice into germfree condi-
tions. Individual colonies were then associated with selected
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microbial cocktails. The incidence of ANKENT and immune system
development has been studied in these gnotobiotic colonies.
Results: When compared to GF and conventional (CV) males
(prevalence of 0 and ~20%, respectively), high incidence (~20%)
of ANKENT has been revealed in mice associated with a cocktail
of bacteria isolated from the intestine of an ANKENT-afflicted CV
male. In the cocktail, no strong pathogens and Enterobacteriae like
E. coli or Salmonella were present. The first ANKENT case has
also been observed in mice colonized with a more restricted cock-
tail containing two selected gram-positive microbial strains.
Surface phenotype of lymphocytes isolated from systemic lym-
phatic tissues, MALT and diseased joint were characterized. No
significant differences in lymphatic tissues were detected between
individual experimental groups. However, the prevalence of CD4*
cells among joint-infiltrating lymphocytes was recorded.
Discussion: The presence of viruses, eukaryotic micro-organisms
and noncultivable bacterial species (like segmented filamentous
bacteria) is not required for ANKENT incidence. Although the
autoimmune nature of the disease has not definitely been proven
yet, the existence of specific ANKENT-triggering microbes strongly
supports this hypothesis. The ANKENT-triggering agents are cur-
rently characterized by rRNA analysis.
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Investigation of serum cartilage oligomer protein
(COMP) levels in rheumatoid arthritis (RA)

M Brozik, L Hodinka, E Palkonyai, | Sznts, M Sesztak,
Zs Schmidt, U Bohm, K Merétey

National Institute of Rheumatology, Budapest, Hungary

RA is a disease characterised by an inflammatory process in the
synovium and a degradation process of the joint cartilage. When
articular cartilage matrix is degraded by a disease process, protein
fragments are produced and some of them subsequently appear in
the blood circulation and can be used to monitor cartilage degra-
dation. COMP was first described by D. Heinegard as a noncol-
lagenous protein primarily found in articular cartilage. COMP levels
of serum and synovial fluids have been shown to have potential as
prognostic markers of osteoarthritis and RA progression as well.
For the detection of COMP mainly monoclonal antibody based
competition ELISA systems have been described. Recently on the
basis of the research group of D.Heinegard a two-site sandwich
ELISA test from AnaMar Medical AB has been available in wich
two monoclonal antibodies directed against separate antigenic
determinant of COMP molecule are applied.

Using the COMP ELISA test of ‘AnaMar’ we measured the serum
COMP levels of 47 patients who fulfilled the ACR criteria of RA. Dura-
tion of the disease varied between 3-6 years. CRP and RF levels
were also measured from the same sample. Patients were grouped by
clinical activity, radiological progression and also by RF and CRP pos-
itivity. Our results showed that there was no difference between the
serum COMP levels of seropositive and seronegative patients (11.4
vs. 10.71 ng/ml). Serum COMP levels of clinically active patients
(11.7ng/ml) were higher than of patients with inactive disease
(10.5ng/ml) (P<0.08). The average COMP levels of the radiologi-
cally progressive group was higher (12.5ng/ml) than that of the non-
progressive ones (10.3) (P<0.06). Statistically the highest difference
was found between patients with elevated CRP (12.3ng/ml) and
those with normal CRP levels (8.8 ng/ml) (P <0.03). Significant cor-
relation was also found between serum CRP and COMP levels
R:0.54 (P<0.003). These results confirm previous findings that the
serum COMP level reflects the actual degree of cartilage destruction
ongoing during the inflammatory process of arthritis, thus can be a
useful marker in predicting radiological progression and in monitoring
the effectiveness of the treatment of RA.
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Increased FcyRIl and 11l expression in synovium
and on monocyte derived macrophages of RA-
patients results in altered function after immune
complex stimulation

AB Blom, PLEM van Lent, TRDJ Radstake, AEM Holthuysen,
AW Sloetjes, RL Smeets, P Barrera, LAB Joosten, WB van den
Berg

University Medical Center St. Radboud, Nijmegen, The Netherlands

Introduction: Rheumatoid arthritis (RA) is characterized by exten-
sive deposition of immune complexes (ICs) in the synovium. These
ICs can communicate with resident macrophages and inflamma-
tory cells entering from the circulation using FcyReceptors (FcyRs).
Objective: To determine whether macrophages of RA patients
express different levels of FcyRs and whether this difference
results in altered production of inflammatory mediators after stimu-
lation with immune complexes.

Methods: Monocytes were isolated from blood of 10 RA-patients
and 10 healthy controls and cultured for 7 days with M-CSF to
obtain macrophages. Using FACS analysis, the expression of
FcyRI, Il and Il was determined. At day 7 cells were stimulated with
heat aggregated gamma globulins (HAGG) and 24 hours there-
after cytokine production was measured. In addition, immunohisto-
chemistry was performed on synovial biopsies of knee joints of
27 RA patients and 5 controls. FcyRI, Il and Il were detected, as
well as several inflammatory mediators.

Results: Macrophages derived from PBMC of RA patients showed
a significantly higher expression of FcyRIl (45%) and FcyRIIl (15%)
compared to controls. When RA cells were stimulated with HAGG,
we found higher TNFo production. Also, when matrix degrading
gelatinase/collagenase was detected, a significantly higher activity
of these enzymes was found in the supernatants of HAGG stimu-
lated RA macrophages vs. controls. Underlining these findings, we
found highly significant positive correlations between the expres-
sion of FcyRIl and Il and the degree of inflammation in the joint in
RA patients, but not for FcyRI. FcyRIl and Ill expression was higher
(respectively 80% and 125%) in RA synovium compared to con-
trols. TNFo. expression in the synovium was correlated with FcyRIll
expression (r=0.51). MMP-1 expression was strongly correlated
with FcyRI, lland Il (respectively r=0.48, 0.60 and 0.62). FcyR
expressions also correlated well with other cytokines, for example,
IL-18 (positively: r=0.63) and IL-12 (negatively: r=—0.46).
Conclusion: Macrophages of RA patients express higher levels of
FcyRIl and lll, resulting in elevated production of TNFo, and
MMP-1. In addition, differences in FcyR expression in the synovium
may also lead to different cytokine patterns. These data suggest
that disturbed FcyR expression plays a role in RA pathology.

16

IL-18 expression in synovial biopsies of patients
with active rheumatoid arthritis is associated with
enhanced levels of both IL-1 and TNFo

LAB Joosten, P Barrera, E Lubberts, AB Blom, B Oppers-
Walgreen, LAM van den Bersselaa, WB van den Berg

UMC Nijmegen, Nijmegen, The Netherlands

Objective: The present study was performed to examine the
expression patterns of IL-18 in synovial biopsies of patients with
active RA. In addition, we determined whether expression of this
primary cytokine was related to expression of TNFa, IL-1f, IL-12,
IL-17, and adhesion molecules or cell markers.

Abstracts of the 22nd European Workshop for Rheumatology Research

Methods: Synovial knee biopsies were taken from 29 patients with
active RA and were immunohistochemically stained for TNFa,
IL-1B, IL-12, IL-17, and IL-18. Furthermore, ICAM-1, VCAM-1,
E-selectin, CD3, CD14, and CD68 were stained. Both paraffin and
cryo-sections were used for the detection of cytokines, adhesion
molecules or cell markers. Five biopsies per patient were analyzed.
Results: IL-18 staining was detectable in 80% of the RA patients
both in lining and sublining. TNFo. was present in 50% of the RA-
patients, whereas IL-13 was seen in 90% of the patients. When
staining for TNFo. was positive, variable location of TNFo. was seen
in the synovial lining, sublining layer and endothelial cells. IL-1
staining was consistent in all three compartments. IL-12 was pre-
dominantly expressed in the sublining in 59% of the RA patients,
whereas only 24% of the patients stained positive for IL-12 in the
lining. Of interest, IL-17 staining was obvious in 70% of the RA
patients, and only seen in the sublining layer. ICAM-1 and
E-selectin staining was only seen in the endothelial cells, whereas
VCAM-1 was noted in the synovial lining and endothelial cells.
IL-18 expression in the synovial lining was positively correlated with
both IL-1 (=0.71, P<0.0001) and TNFo. (r=0.68, £ <0.0008). In
addition, IL-18 expression correlated with both microscopic inflam-
mation scores (r=0.78, P<0.0001) and macrophage marker
CD68 (r=0.64, P<0.0007) expression. Furthermore, IL-18 was
positively correlated with both acute phase markers ESR (r=0.61,
P <0.0004) and CRP (r=0.57, P>0.001).

Conclusion: Our results showed that IL-18 expression is associ-
ated with elevated levels of TNFq, IL-1B in synovial biopsies of
patients with active RA. In addition, synovial IL-18 expression cor-
relates with both acute phase markers ESR and CRP. These data
indicated that IL-18 is a primary proinflammatory cytokine in RA
that drives local IL-1/TNFo. production and may be involved in
enhanced acute phase protein levels.

Gene regulation and genetics
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A gene in the telomeric HLA complex distinct from
HLA-A is involved in predisposition to juvenile
idiopathic arthritis (JIA)

A Smerdel*, BA Lie*, R Ploskit, BPC Koeleman#, E Thorsby*,

O Forre*, DE Undlien*

*Rikshospitalet University Hospital, Oslo, Norway
*Medical Academy, Warsaw, Poland
*University Medical Center, Utrecht, The Netherlands

Objective: Juvenile idiopathic arthritis (JIA) is associated with par-
ticular alleles at three different Human Leukocyte Antigen (HLA)
loci: HLA-A, -DR/DQ and -DP. These associations are independent
of each other; i.e. they cannot be explained by the known linkage
disequilibrium (LD) between alleles at these loci. The purpose of
this study was to look for additional JIA susceptibility genes in the
HLA complex.

Methods: We investigated 102 Norwegian JIA patients and 270
healthy individuals, all carrying the DQ4-DR8 haplotype, by scan-
ning ~10Mb of DNA covering the HLA complex for microsatellite
polymorphisms. An expectation-maximization (EM) algorithm was
used to estimate haplotype frequencies, and the distribution of
microsatellite alleles on the high-risk DQ4-DR8 haplotype was
compared between patients and controls, to exclude effects sec-
ondary to LD with these susceptibility genes.



Results: Allele 5 at the microsatellite locus D6S265 (D6S265*5),
100kb centromeric of HLA-A, showed strong positive association
with disease (OR=4.7, Pc<10-6). Haplotype analysis demon-
strated that the D6S265*5 association was not caused by LD to
the gene encoding HLA-A*02, which has previously been
described also to be associated with JIA. Rather our data suggest
that a gene in LD with D6S265*5, but distinct from HLA-A*02, is
involved in predisposition to JIA.

Conclusion: We found that D6S265*5 could be a marker for an
additional susceptibility gene in JIA which is distinct from A*02,
adding to the risk provided by DQ4-DR8.
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Differential gene expression of proliferating
synovial fibroblasts in rheumatoid arthritis

KM Masuda*, R Masuda*, M Neidhart*, BR Simment,
BA Michel#, U Miiller-Ladner§, RE Gay*, S Gay*

*Center of Experimental Rheumatology, Zurich, Switzerland
tSchulthess Clinic, Zurich, Switzerland

*Department of Rheumatology, Znrich, Switzerland
SUniversity of Regensburg, Regensburg, Germany

Objective: The aim of this study was to investigate the expression
profile of rheumatoid arthritis synovial fibroblasts (RA-SF) during
proliferation, and to explore the molecular mechanisms of synovial
proliferation in RA.

Methods: Total RNA was extracted from 2 cultures of RA-SF, low-
density (LD) proliferating cells and high-density (HD) nonproliferat-
ing cells, respectively, and suppression subtractive hybridization
(SSH) was performed to compare differential gene expression of
these 2 cultures. Subtracted cDNA was subcloned, and nucleotide
sequences were analyzed to identify each clone. Differential
expression of distinct clones was confirmed by semiquantitative
RT-PCR. The expression and distribution of novel genes in synovial
tissues was examined by in situ hybridization.

Results: Forty-four clones were upregulated in LD cells, and 44
clones were upregulated in HD cells. Forty-six of the 88 clones
were identical to sequences that have previously been character-
ized. Twenty-nine clones were identical to cDNAs that have been
identified, but with unknown functions so far, and 13 clones did not
show any significant homology to sequences in the GenBank
(NCBI). Differential expression of distinct clones was confirmed by
RT-PCR. In situ hybridization showed that specific genes, such as
S100 calcium-binding protein A4, nuclear factor of activated
T cells 5, upstream of N-ras and F-box only protein 3, were also
expressed predominantly in synovial tissues from patients with RA
(3/7, 6/7, 5/7, 5/7, respectively), but not from normal individuals
(0/8, 0/3, 1/3, 1/3).

Conclusion: SSH was a useful approach to compare the expres-
sion profile of cells under different conditions, and we could eluci-
date that distinct genes, including several novel genes, were
differentially expressed in RA-SF during proliferation. Moreover, the
expression of these genes could be found in RA synovium, espe-
cially at sites of invasion, suggesting that these molecules are
involved in synovial activation in RA. It needs to be stressed, that
the expression of certain genes in RA-SF depends on the stage of
proliferation, and as such this stage needs to be considered in all
analysis of differential gene expression in SF.

Acknowledgement: KM is supported by Japan Rheumatism Foun-
dation, RM by Uehara Memorial Foundation and all others by their
institutions.
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An approach to the analysis of gene expression in
chronically activated T Lymphocytes

AP Cope*, JM Clark*, M Panesar*, P Vagenas*, T Freemant,
PA Lyons#

*Kennedy Institute of Rheumatology, London, United Kingdom
"Human Genome Mapping Project, Hinxton, United Kingdom
*Institute for Medical Research, Cambridge, United Kingdom

We have been studying the intracellular signaling pathways in
chronically activated T cells involved in effector responses and pro-
moting the inflammatory process, and have been struck by the
extent to which T cells stimulated with TNF for prolonged periods
in vitro resemble RA synovial T cells. For example, TNF upregulates
expression of the activation antigen CD69, induces non-deletional
and reversible hyporesponsiveness to TCR ligation by uncoupling
proximal TCR signalling pathways, and represses CD28 gene
expression. We have explored the possibility that systematic
expression profiling of murine T cell hybridomas stimulated with pM
concentrations of TNF under controlled conditions might provide
further insight into the phenotype and function of cytokine acti-
vated Tcells, as well as the mechanisms through which TNF
uncouples TCR signal transduction pathways. Expression profiling
has been performed using medium density spotted arrays based
on the Compugen™ gene set. This comprises 9,215 oligonu-
cleotide 50-mer elements including housekeeping genes and
“landing lights”, and covers 7,524 known mouse genes (represent-
ing 17K RNAs and 303K ESTs). Genes whose expression are
altered by TNF treatment have been identified by measuring the flu-
orescence ratio of Cy5- and Cy3-labeled target cDNA bound to
each probe following hybridization of differentially labeled cDNA
pools, prepared from TNF stimulated (Cy5) or control (Cy3) T cells.
Based on this simplistic analysis, clusters of genes that appear to
be differentially regulated in chronic TNF treated T cells have been
identified and were found to include genes whose products may
function to potentiate the inflammatory response. We report that
the expression signature for chronic TNF stimulation suggests a
phenotype which promotes cell survival, while enhancing Th1 dif-
ferentiation, recruitment to sites of inflammation and effector
responses. We are now analysing data from experiments designed
to explore the possibility that this particular gene expression signa-
ture is distinct from the programme of gene transcription arising
from short term TNF stimulation. We anticipate that this approach
may provide further insight into the molecular mechanisms which
promote chronic, as opposed to acute inflammatory responses.
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Efficacy of retroviral gene transfer into synovial
fibroblasts is reduced by co-transduction with
adenoviral vectors

U Miiller-Ladner*, O Distlert, S Gayt, E Neumann*, M Judex*,
J Grifka*, CH Evans*, PD Robbins$

*University of Regensburg, Regensburg, Germany
tUniv. Zurich, Zurich, Switzerland
*Harvard University, Boston, USA
$Univ. Pittsburgh, Pittsburgh, USA

Objective: Virus-based gene transfer is an elegant method to over-
express molecules of choice and to analyze their effects on carti-
lage destruction in arthritis models. As combinations of different
vector systems for delivery of two cartilage-protective genes may
result in higher transduction efficacy, we compared double gene
transfer, using adenoviral or retroviral vectors alone, to the combi-
nation of these two vectors.
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Methods: RA synovial fibroblasts were transduced using IL-10- or
IL-1ra-encoding MFG retrovirus (multiplicity of infection (MOI) of
50-200) and/or Ad5 adenovirus (MOI of 10-50). Double gene
transduction was performed in vitro in a co-culture approach with
(a) retroviral IL-10 and IL-1ra, (b) adenoviral IL-10 and IL-1ra, (c)
adenoviral IL-10 and retroviral IL-1ra, (d) retroviral IL-10 and aden-
oviral IL-1ra. Cytokine production was measured by ELISA. Expres-
sion of proto-oncogenes and cytokines before and after gene
transfer was analyzed using a combination of RNA arbitrarily
primed PCR (RAP-PCR) and cDNA expression array to determine
virus-mediated molecular effects.

Results: IL-1ra and IL-10 overexpression performed either with
retroviral or with adenoviral vectors resulted in an enhanced syn-
thesis of these cytokines. Cytokine expression was substantially
higher in adenovirally transduced than in retrovirally transduced
fibroblasts (IL-1ra 317 vs. 39pg/ml; IL-10 221 vs. 44 pg/ml).
Double gene transfer of a combination of retrovirus- and aden-
ovirus-encoded genes resulted in a predominant expression of the
gene encoded by the adenovirus even when the retroviral trans-
duction was performed first. Virus-related effects on gene expres-
sion using LacZ or EGFP were higher in adenovirus- (4% of the
proto-oncogenes and cytokines) than in retrovirus transduced
fibroblasts (2%).

Conclusions: The results of the study demonstrate that combina-
tion of retro- and adenovirus-based vector systems for double gene
transfer into RA synovial fibroblasts does not result in enhanced
synthesis of the respective gene products but in suppression of
the retroviral gene transfer. In addition, the experiments reveal that
for human gene therapy the higher efficacy of adenovirus-based
vectors needs to be outweighed against the lower effects on
general alteration of gene expression when retrovirus-based vector
systems are used.
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Family collections for the analysis of common
autoimmune disease genes in systemic rheumatic
and inflammatory diseases

1 Melchers, U Buchegger-Podbielski, A Feldmeyer, P Lodemann
University Medical Center Freiburg, Freiburg, Germany

At present, little is known about the influence of genetic factors on
the appearance and development of human autoimmune diseases,
including rheumatic and inflammatory diseases. Our aims are i) to
provide the scientific community with the material required to study
the genetics of these diseases, individually and in their relation to
each other and ii) to contribute to these investigations. We there-
fore collected caucasian families with i) one index patient suffering
from rheumatoid arthritis (RA), systemic scleroderma (SSc), relaps-
ing polychondritis (rPC), Wegener's granulomatosis (WG) or Sys-
temic Lupus Erythematosus (SLE), ii) at least one first degree
relative suffering from the same or another rheumatic or autoim-
mune disease, iii) healthy first degree relatives. Blood samples from
all family members were used to prepare and store plasma (or
serum), DNA, and Epstein-Barr-Virus (EBV) transformed B cell lines.
Clinical, immunological and genetic information of interest was doc-
umented in a database. Families of healthy people were collected
for comparison. Up to now we have collected more than 100 fami-
lies, mainly in Southwest Germany. According to the patient index
there are now 59 with RA, 12 with SSc, 3 with rPC, 4 with WG and
24 with SLE. In addition we collected information and material from
more than 200 patients with healthy relatives or unavailable families.
In parallel we started to compare patients with “familiar” or “non-
familiar” diseases and have already observed interesting differ-
ences. In patients with RA these differences concern sex
distribution, the presence of rheumatoid factors and the age at
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disease onset. At present typing of HLA-DRB1 alleles is being per-
formed.

Acknowledgement: Funded by the Federal Ministry of Education
and Research (Kompetenznetz Rheuma) and the German Sclero-
derma Foundation.
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A polymorphism within the Transforming Growth
Factor 31 gene is associated with ankylosing
spondylitis (AS)

F McGarry, L Cousins, RD Sturrock, M Field

Centre for Rheumatic Diseases, Glasgow, United Kingdom

Introduction: Genetic factors that predispose individuals to anky-
losing spondylitis (AS) are not fully understood. Axial and sacro-
iliac joint fibrosis are characteristic of AS and the presence of
TGFB1 mRNA in AS sacroiliac joints raised the possibility that this
cytokine might be implicated in this fibrosis. We have therefore
examined a group of HLA B27 positive AS patients to investigate
whether they could be prone to fibrosis based on overproduction
of TGFB1.

Methods: DNA from 132 AS patients, 113 healthy controls from
the West of Scotland were compared. DNA covering the G/C
polymorphic site at position +915 in the TGFB1 gene was
expanded by PCR and examined using sequence specific primers.
Levels of mRNA from stimulated PBMC's from AS patients and
controls were analysed using Tagman PCR. Serum TGFB1 was
measured by ELISA on acidified serum.

Results: Although no significant differences in allele frequency was
seen between these two populations examination of genotype fre-
quencies showed that the AS patients were more likely to have the
GG genotype associated with high TGFf1 production (78% versus
649%; P<0.01, OR=2.0. 95% CI 1.2-3.5). In keeping with this pre-
disposition, the median level of TGFB1 in serum from AS patients was
6359 pg/ml (range 3266-9587 pg/ml) which was higher (P <0.02)
than the controls (median 4903 pg/ml: range 136-7488pg/ml). The
levels of mMRNA from AS patients were higher than controls.
Conclusion: This is the first report of a link with a polymorphic site
within the TGFB1 gene in AS. An increased predisposition to high
TGFB1 production could provide insights into the aetiology to AS.
Our data confirm that genes other than B27 may be involved in AS
pathogenesis.
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The association of HLA-DR/DQ coding and QBP
promoter allelic polymorphism with
antiphospholipid antibody response in SLE

D Logar*, B Vidan-Jerast, A Ambrozic*, V Dolzan%,
M Hojnik*, B Bozic*, B Rozman*

*University Medical Centre, Ljubljana, Slovenia
*Blood Trasfusion Centre, TTC, Ljubljana, Slovenia
*Faculty of Medicine, Ljubljana, Slovenia

To ascertain if the polymorphism of HLA-DR, DOA and DQB
alleles and QAP and QBP promoters influences the production of
aCL and anti-B2-GP1 in SLE. While the role of HLA-antigens in
directing various autoantibody responses is relatively well known,
the effect of promoters is less established. Sixty-five consecutive
unrelated Slovenian SLE patients (all female, mean age+SD
36+8.3 years, mean follow-up 93 months) and 74 unrelated
healthy adults were investigated. aCL and anti-B2-GP1 were deter-
mined by ELISA. The patients and controls were typed for DRB1,
DQB1, QAP and QBP alleles by PCR-SSO, using the 12th IHW
primers, probes and protocols. The subtyping of DOB1 alleles as



well as DQA1 typing was carried out with selected Dynal SSP
primers. Allelic and deduced haplotypic frequencies in patients and
controls were compared using Fisher's exact test. 32 (49%) and
16 (25%) of 65 SLE patients were positive for IgG, IgM and/or IgA
aCL and anti-B2-GP1, respectively. The frequency of the
DQB1*0202 allele was significantly higher in the aCL (P=0.001)
and anti-B2-GP1 (P=0.001) negative patients than in controls.
Conversely, the DOB1*0301 allele and its promoter QBP3.1 were
underestimated in the aCL (P=0.06) and anti-32-GP1
(P=0.001) negative patients compared with controls. The
DQB1*0202 allele may have a preventive role in provoking auto-
immune response against both tested aPL. While the DQB1*0301
allele and its promoter QBP3.1 were underestimated in anti-p2-
GP1 negative patients, they did not seem to protect from $2-GP1
specific autoimmune response in SLE patients. In contrast, we
have already observed positive correlation of anti-Ro antibody
response with the DOQB1*0202 allele and the significantly underes-
timated DQB1*0301 allele and its promoter QBP3.1 in the same
group of anti-Ro positive SLE patients.
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Expression of PAD enzymes and occurrence of
citrulline-containing proteins in human blood and
synovial fluid cells

ER Vossenaar, WAM van Mansum, A van der Heijden,
S Nijenhuis, MAM van Boekel, WJ van Venrooij

University of Nijmegen, Nijmegen, The Netherlands

Antibodies directed against citrulline-containing antigens are
extremely specific for RA. The amino acid citrulline is not incorpo-
rated into proteins during protein synthesis. It is generated by post-
translational modification of arginine residues by PAD
(peptidylarginine deiminase) enzymes. We investigated the expres-
sion of PAD enzymes and the occurrence of citrullinated proteins
in peripheral blood (PB) and synovial fluid (SF) cells. PAD types 1
and 3 were absent from the investigated cells, while PAD types 2
and 4 (also known as type 5) were present. In monocyte-derived
macrophages PAD type 2 mRNA expression was at a similiar level
as in monocytes, while PAD type 2 protein was increased. PAD
type 4 mRNA expression was significant in monocytes and almost
absent in monocyte-derived macrophages, while PAD type 4
protein levels were similar. In monocytes no citrullinated protein
could be detected, while in monocyte-derived macrophages citrulli-
nated vimentin, which is (part of) the Sa-antigen, was present. A
similar pattern of mMRNA and protein expression was observed in
mononuclear cells in paired PB and SF samples of RA patients.
These results suggest that PAD type 2 is involved in the citrullina-
tion of SF proteins during inflammation.
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Two promoters for the CD5 gene: one operating in
T cells and activated B cells and another restricted
to resting B cells

Y Renaudineau, N Haget, P Youinou

Laboratory of Immunology, Brest, France

The CD5 T cell marker is present on a minute fraction of B cells.
These B lymphocytes produce multispecific autoantibodies and
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generate most of the B chronic lymphocytic leukemias (CLL).
However, very little is known regarding the regulation of the gene
activity in B cells, compared with T cells.

Material and methods: B cells were isolated from tonsils, CLL
blood and the control Daudi cell line cells, while T cells were
obtained from normal peripheral blood (PB) and the control Jurkat
cell line. Conventional and quantitative RT-PCR, 5’ rapid amplifica-
tion of cDNA ends (RACE), sequencing, Southern blot and in situ
hybridization were required in this study.

Results: CD5 transcripts were identified in tonsil and CLL B cells,
as well as PB and Jurkat T cells. Using the RACE technique, the 5’
region of CD5 cDNA was amplified through an adaptor-ligated 5’
primer coupled with a 3’ end-specific primer. In these conditions,
the conventional exon 1 was not identified in the mRNA from
resting B cells. An alternative exon 1 was identified and its tran-
scription confirmed using RT-PCR with appropriate primers and
Southern blot. Importantly, the CD5 5'-flanking region contains
TATA and CAAT boxes, and recognition sites for lkaros in the
B cells, but not in T cells. Furthermore, after a 48-hour stimulation
with PMA, the conventional exon 1 was used in activated B- as in
the T-cells.

Conclusions: Alternative exon 1 structures may initiate transcrip-
tion of CD5 using two different promoters, one being operative in
the resting B cells and the other in any T cells and B cells only
when activated. Such a finding substantiates our hypothesis of
innate (resting ?) and acquired (activated ?) CD5* B cells, which
might be relevant to the pathogenesis of nonorgan-specific autoim-
mune disorders.
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Reshaping the shared epitope hypothesis:
HLA-associated risk for rheumatoid arthritis is
encoded by amino acid substitutions at position 67
to 74 of the HLA-DRB1 molecule

N de Vries*, H Tijssent, PLCM van Rielt, LBA van de Puttet

*Academic Medical Center Amsterdam, Amsterdam, The Netherlands
TUMC St.Radboud, Nijmegen, The Netherlands

Objective and methods: To further analyze the association of
HLA-DRB1 alleles with disease susceptibility in recent onset
rheumatoid arthritis (RA), 167 caucasian RA patients and 166
healthy controls were typed for HLA-DRB1.

Results: The association of susceptibility to RA with the group of
alleles encoding the shared epitope susceptibility sequences
(SESS) was confirmed in recent onset RA. Among non-SESS
alleles DRB1*07, *1201, *1301 and *1501 showed significant
protective effects. Even after correction for the influence of SESS
alleles, significant independent protective effects of DRB1 alleles
were observed. Protective alleles share a third hypervariable region
motif. Independent homozygosity effects were observed both for
susceptibility and protective alleles.

Conclusion: Non-susceptibility alleles differ significantly regarding
RA risk. Protective alleles show clear homology at positions
67-74, often encoding Isoleucine at position 67 or Aspartic acid
at position 70. Both susceptibility and protective alleles show
homozygosity effects. Based on these results and literature data, in
order to incorporate differential risks among non-susceptibility
alleles, we propose to reshape the shared epitope hypothesis to,
“HLA-associated risk for rheumatoid arthritis is encoded by amino
acid substitutions at position 67 to 74 of the HLA-DRB1 mole-
cule”.
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Genome-wide gene expression in experimental
arthritis: defining new targets of
chronic/destructive rheumatoid arthritis (RA)

N Takahashi*, T Boenafaest, B Ostendorff, ASK de Hooge*,
E Lubberts*, PLEM van Lent*, P Rottierst, FAJ van de Loo*,
LAB Joosten*, ] Grootent, WB van den Berg*

*UMC St. Radboud/NCMLS, Nijmegen, The Netherlands
VIB, Gent, Belgium
*University of Dusseldorf, Dusseldorf, Germany

Genome-wide expression analysis using microarrays enables us to
visualize activation of complex signaling pathways in the total
genome of an organism upon biological, pharmacological and toxi-
cological stimulus or during pathological conditions. Rheumatoid
Arthritis (RA) is a complex multigenic disease with yet unknown
ethiology, and consequently, suitable target for genomics
approach. We have used a high density DNA filter array, containing
25,142 DNA sequences, that represents a condensed mouse
genome to analyze gene expression in animal models of RA. Well-
defined animal models were chosen in order to investigate clear
relationships between disease activity and gene expression. We
have identified a number of genes whose targeted deletion or
insertion results in modification of disease progression. Gene dele-
tion of, e.g. IL-6 prevents development of sub-chronic inflammation
without modifying the acute inflammation in zymosan-induced-
arthritis (ZIA). Similarly, gene deletion of FcyR prevents some
aspects of chronic inflammation in antigen-induced arthritis (AIA).
On the other hand, adenoviral mediated gene transfer of IL-4 com-
pletely inhibits progression into the destructive phase in collagen-
induced  arthritis  (CIA).  Therefore we have analyzed
gene-expression profiles in the following conditions: A) IL-6—/- vs.
WT/ZIA, B) FcyR —/= vs. WT/AIA, C) AdIL-4 vs. AdC/CIA. Possi-
ble candidate genes for (sub)chronic inflammation or destructive
arthritis were defined by two-parameter and cluster analysis of the
expression profile. Seventy-seven common candidates, possibly
involved in sub-chronic or destructive arthritis, were defined. Many
of these are genes not yet inferred to be involved in inflammation.
Selected ESTs were further analyzed and one candidate was
cloned as a full length gene. Investigation into gene function is in
progress. This approach, combining DNA array technology with
cloning and functional characterization of candidate genes, proves
highly effective in defining novel targets in inflammatory/autoim-
mune diseases such as RA.
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Discovery of distinctive gene expression profiles in
human arthritides by cDNA micro-array analysis

TCTM van der Pouw Kraan*t¥, FA van Gaalent, P Kasperkovitz',
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PO Brown#1, CL Verweij**
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Depts of *Biochemistry, $Genetics and THoward Hughes Medical
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“Division of Clinical Sciences, NIH, Bethesda, USA

A potentially powerful way to gain insight in the complex pathogen-
esis of rheumatoid arthritis (RA) and to classify arthritides has
arisen from cDNA microarray technology, which provides the
opportunity to determine differences in gene expression of a large
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portion of the genome in search of genes that are differently
expressed between clinically diagnosed arthritides. Therefore, we
studied the gene expression profile of synovial tissues from
affected joints of patients with diagnosed RA (n=21) in compari-
son to those of patients with osteoarthritis (OA) (n=9), a degenera-
tive joint disease. Cy-5 labeled mRNAs from these samples were
hybridized together with a Cy-3 labeled common reference mRNA
preparation to arrays containing 18,000 genes of importance in
immunology. The results revealed 1066 genes with a twofold dif-
ference in expression in at least 4 samples, relative to the median
Cy-5 to Cy-3 ratio. Hierarchical cluster analysis revealed a remark-
ably ordered variation in gene expression profiles in the affected
joint tissues of patients with RA and OA. These data revealed bio-
logical pathways and novel genes involved in disease. Based on
the molecular signatures at least two distinct subsets of RA tissues
could be identified. One class revealed abundant expression of
gene clusters indicative of the presence and activation of the adap-
tive immune response, and the other group resembled the expres-
sion pattern of the OA tissues, which is characterized by a low
inflammatory gene expression signature and increased tissue
remodeling. The differences in the gene expression profiles reflect
important aspects of biological variation within the clinically diag-
nosed arthritides that may help to understand the molecular pathol-
ogy of and (sub-)classify rheumatic diseases.

Inflammation
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TNF-o blockade in early rheumatoid significantly
reduces serum VEGF and ultrasonographic
measures of synovitis and joint vascularity by

18 weeks

PC Taylor*, A Steuer*, P Charles*, J Gruber*, D Cosgrovet,
C Blomleyt, C Wagner#, RN Maini*
*The Kennedy Institute of Rheumatology, London, United Kingdom

*Imperial College (ICSTM), London, United Kingdom
#Centocor Inc, Malvern, PA, USA

This study compared the ability of ultrasonographic methods and
serological measurement of vascular endothelial growth factor
(VEGF) to discriminate between early rheumatoid arthritis (RA)
patients receiving infliximab or placebo infusions added to pre-
existing methotrexate (MTX) treatment over the first 18 weeks of
therapy. Twenty-four patients with early RA (<3 years duration) on
stable doses of methotrexate were randomised in a double-blinded
study to receive infusions of infliximab (5 mg/kg) or placebo at entry
then weeks 2, 6, and 14. At baseline and 18 weeks blood was
taken and serum stored. At the same time points, metacarpopha-
langeal joints were imaged over the dorsal surface in longitudinal
and transverse planes by high resolution ultrasound (HRUS) and
power Doppler to assess synovial thickness, the presence of syn-
ovial vascularity and the number of vascularised erosions. At
18 weeks, there was a median reduction in DAS28 of 1.21 from
baseline in the infliximab group and 0.39 in the placebo group
(P=0.157). In the infliximab group 54% achieved ACR20
responses versus 18% in the placebo group (P=0.08). In con-
trast, median reduction in synovial thickness as assessed by HRUS
was 50% in the infliximab group as compared with an increase of
1.2% in the placebo group (P=0.014). Median colour Doppler
area diminished by 98.4% in the infliximab group as compared with
a reduction of only 30.7% in the placebo group (P=0.017). The
total number of vascularised erosions decreased by a median of



1.0 in the infliximab group with no change from baseline in the
placebo group (P=0.001). Median serum VEGF was reduced by
31.5% in the infliximab group and 3.1% in the placebo group
(P=0.007). In this cohort, changes in serum VEGF and sono-
graphic measures of synovial thickening and joint vascularity
showed a marked reduction in the infliximab treated group com-
pared with the placebo and methotrexate treated group. These
findings indicate that reversal of inflammatory and joint destructive
mechanisms are already apparent at an early stage of treatment
with infliximab.
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Expression of galectin-3 in rheumatoid arthritis
synovium

M Neidhart, S Kuchen, C Seemayer, RE Gay, BA Michel, S Gay
University Hospital, Zurich, Switzerland

Background: Galectins are involved in cell-cell interactions, cell
adhesion to extracellular matrix, tissue remodelling, cell growth and
regulation of apoptosis. Particularly, galectin-3 has antiapoptotic
properties, proinflammatory and chemotactic activities. An altered
expression has been associated with tumor progression. The aim
of this study was to investigate the expression pattern of galectin-3
in rheumatoid arthritis (RA) synovial tissues.

Material and methods: Synovial tissues were obtained after joint
replacement from patients with RA (n=7) or osteoarthritis (OA,
n=3). Specific sequences of galectin-3 cDNA were amplified by
RT-PCR and used for the generation of digoxigenin-labeled ribo-
probes. In situ hybridisation was performed on paraffin sections.
Immunohistochemistry was applied on paraffin and snap frozen
sections using mouse monoclonal anti-galectin-3 antibodies. For
comparison, the macrophage marker CD68 was used.

Results: In RA, galectin-3 was found at sites of joint destruction,
as well as in the lining and sublining layers. The percentage of pos-
itive cells, however, was lower in the lining than in the sublining
layer. A predominant expression of galectin-3 was found in cells
with follicle-like structures and in perivascular infiltrates, whereas
vessels remained negative. Synovial fibroblasts also stained posi-
tive and, at least in the sublining, the expressions of galectin-3 and
CD68 appeared mutually exclusive. In contrast, in OA synovial
tissues, only a few cells in the lining layer were positive for galectin-
3. Similar results were obtained by in situ hybridisation and
immunohistochemistry.

Conclusion: Taken together, theses observations suggest that
galectin-3 is involved in cell-cell and cell-matrix interactions in the
RA synovium and therefore may contribute to both the inflamma-
tory and the destructive processes.
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Bacterial peptidoglycan stimulates integrin
expression and MMP production of synovial
fibroblasts

DK Kyburz*, J Rethage*, R Seibl*, BA Michel*, RE Gay*,
DA Carsont, S Gay*

*University of Zurich, Zurich, Switzerland

'Dept of Medicine, UCSD, La Jolla, USA

Bacterial products such as peptidoglycan (PGN) have been found
in joints of patients with rheumatoid arthritis. Recently, it has been
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shown that intra-articular injection of bacterial PGN can induce a
transient arthritis in mice, indicating a possible role of bacterial
products in the pathogenesis of arthritis. Whereas the activation of
macrophages by PGN is established, it is not known whether syn-
ovial fibroblasts are also able to respond. We studied the activation
marker expression of human synovial fibroblasts in culture after
incubation with or without PGN in vitro. Cultured human synovial
fibroblasts derived from RA patients were incubated in presence or
absence of PGN. After culture periods of 24 to 48 hours the
surface expression of integrins was measured by FACS using
directly labeled antibodies. Expression of various matrix metallopro-
teinases (MMP) was determined by real time PCR (TagMan).

PGN resulted in an upregulation of the surface expression of
CD54 (ICAM-1) as compared to untreated cultures. In the tested
cultured RA synovial fibroblasts the upregulation in responders
ranged between 20% and 100%. PGN also upregulated the
expression of MMP-3 and MMP-1 mRNA. These results suggest
that the presence of bacterial PGN can activate synovial fibro-
blasts, to express ICAM-1 and MMPs. This activation might repre-
sent an important early step in the development of inflammatory
arthritis.
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Stromal cell derived factor-1 (CXCL12) induces cell
migration into lymph nodes transplanted into SCID
MICE. An investigation of lymphocyte migration to
secondary lymphoid organs

MC Blades*, A Manzo*, F Ingegnoli*, P Taylort, H Irjala¥,
S Jalkanen#, DO Haskard$, M Perrettif, GS Panayi*, C Pitzalis

*GKT, London, United Kingdom

*Guy's & St Thomas’ Hospital Tr, London, United Kingdom
*MediCity Research Laboratory, Turku, Finland

SImperial College, London, United Kingdom

William Harvey Institute, London, United Kingdom

SDF-1 (CXCL12), a CXC chemokine, has a primary role in sig-
nalling the recruitment of haematopoietic stem-cell precursors to
the bone marrow during embryonic development. In post-natal life,
SDF-1 is widely expressed and is induced in chronically inflamed
tissues such as psoriatic skin and the rheumatoid synovium, but
has also been implicated in the migration of lymphocytes to lym-
phoid organs. To investigate the role of SDF-1 in recirculation and
homing in vivo we have developed a model in which human periph-
eral lymph nodes (huPLN) are transplanted into SCID mice. We
have shown that huPLN transplants are viable and are vascularised
by the murine circulation, forming functional anastomoses with
transplant vessels. In addition grafts retain some of the histological
features of the pretransplantation tissue, such as follicular dendritic
cell-associated B-cell aggregates, lymphatic and HEV markers. We
also show that SDF-1 is capable of inducing the migration of an
SDF-1 responsive cell-line (U-937) and human PBL's from the
murine circulation into the grafts in a dose dependant manner
which is inhibitable by CXCR4 blockade. The mechanism of action
of SDF-1 in this model is independent from that of TNF-o. and does
not rely on the upregulation of adhesion molecules (such as
ICAM-1) on the graft vascular endothelium. This is the first descrip-
tion of huPLN transplantation into SCID mice, and of the functional
effects of SDF-1 regarding the migration of human cells into
huPLN in vivo. This model provides a powerful tool to investigate
the pathways involved in cell-migration into lymphoid organs and
potentially to target them for therapeutic purposes.
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Identification of homing peptides specific for
synovial microvascular endothelium using in vivo
phage display selection

L Lee*, C Buckleyt, MC Blades*, G Panayi*, AJT George¥,
C Pitzalis*

*GKT, London, United Kingdom
TUniversity of Birmingham, Birmingham, United Kingdom
*Imperial College, London, United Kingdom

The microvascular endothelium (MVE) plays a major role in inflam-
mation as well as tumour growth. Thus, the MVE represents an
important therapeutic target. Peptide phage technology has been
used in vivo to discover peptide sequences with binding capacity
to organ specific MVE determinants in animals. The application of
such powerful technology to humans has been limited by the
obvious difficulties of performing phage-screening studies in vivo.
By grafting human tissues into severe combined immunodeficient
(SCID) mice, it is possible to target specifically human MVE deter-
minants. Here we report for the first time the identification of syn-
ovial specific homing peptides by in vivo phage display selection in
SCID mice transplanted with human synovium. Selected synovial
homing peptide-phages were found to bind to human synovial graft
MVE and retain their tissue homing specificity in vivo indepen-
dently from phage component, disease origin of transplants and
degree of human/murine graft vascularisation. In addition, the
selected phages demonstrate tissue and species specificity in
comparison to cotransplanted human skin grafts or mouse vascula-
ture. Sequence analysis of the peptide inserts from synovial
homing phages identified recurrent consensus motifs. One such
motif maintains synovial MVE specificity both when expressed by a
single phage-clone and as a free biotinylated synthetic peptide.
Furthermore, the free peptide competes and inhibits, in vivo, the
binding of the original peptide-phage to the cognate synovial MVE
ligand. The identification of synovial homing peptides, with tissue
and species specificity, may allow the construction of targeting
devices capable of concentrating therapeutic/diagnostic materials
to human joints.
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Inmunohistologic analysis of synovial tissue from
early and late osteoarthritic patients.

A potential role for COX-2 and NF-xB1 (p50)
regulation in early disease

MJ Benito, O FitzGerald, B Bresnihan

St Vincent's Hospital, Dublin, Ireland

Osteoarthritis (OA) is an erosive inflammatory disease originated
by a biomechanical alteration that, in some patients, shows a
strong component of inflammatory infiltrates in the synovial mem-
brane resembling rheumatoid arthritis. T cells and macrophages ini-
tiate, amplify and perpetuate the inflammatory response. In
stimulated cells, NF-kB, commonly formed by homodimers of
NF-kB1 (p50), or heterodimers with RelA (p65) or c-Rel, bind to
promoters and enhance, or occasionally inhibit, gene transcription
through direct interaction with DNA. The activation of NF-xB may
be a key step in the pathogenesis of OA. Inducible cyclooxygenase
(COX-2) may also play a role in the inflamed profile, since it has a
kB motive in its promoter. The aim of this study is to evaluate the
differences in OA tissue, focusing on whether the pattern of NF-xB
activation is quantitatively different in early and late stages, and its
effect in COX-2 expression. Additional in vitro experiments, using
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OA cultured cells, were performed to evaluate the role of IL-6 and
PGE2 in NF-xB activation and COX-2 induction. A significant
increase in inflammatory cell infiltrate and hyperplasia of synovium
was a feature found in early OA tissue. NF-kB1 and RelA were
detected in all the OA samples studied, with significant increases
observed in early OA tissue (P=0.006 and P=0.012). In concor-
dance with NF-xB1/RelA, COX-2 expression was increased in
early OA. Activation of p50 and p65 subunits of NF-kB showed a
positive correlation with COX-2 (r=0.6169 and r=0.6620, respec-
tively) and inverse correlation with COX-1 (r=-0.627 and
r=—-0.858) in early OA tissue, while only a positive correlation was
observed between p50 and COX-2 in late OA (r=0.4129). In vitro
synoviocytes cell cultures the activation of NF-xB in cells was
observed together with an increase in COX-2 production. This acti-
vation was inhibited by parthenolide, an inhibitor of IxB degrada-
tion, and a concomitant decrease in COX-2 protein was observed
as a result of the NF-xB inhibition. These findings support the con-
clusion that NF-kB and COX-2 play an important role in the early
stages of OA, and specific inhibition could be a strategic approach
in early OA.
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Comparison of knee joints with small joints:
implications for pathogenesis and evaluation of
treatment in rheumatoid arthritis

MC Kraan*, RJ Reecet, TIM Smeets*, DJ Vealet, P Emeryt,
PP Tak*

*Academic Medical Center, Amsterdam, The Netherlands
*University of Leeds, Leeds, United Kingdom

Objective: Serial synovial biopsy samples are increasingly used for
the evaluation of novel therapies for rheumatoid arthritis (RA). Most
studies have used knee biopsies, but technical improvements have
made serial small joint arthroscopy feasible as well. Theoretically,
there could be differences in the features of synovial inflammation
between various joints as a result of mechanical factors, differences
in innervation, and other factors. Therefore, we compared the cell
infiltrate in paired synovial biopsies from inflamed knee joints with
inflamed small joints obtained simultaneously in RA patients.
Materials and methods: Nine RA patients with both an inflamed
knee joint and an inflamed small joint (wrist or metacarpopha-
langeal) were subjected to an arthroscopic synovial biopsy of both
joints on the same day. Multiple biopsy specimens were collected
and stained for macrophages, T cells, plasma cells, fibroblast-like
synoviocytes, and interleukin(IL)-6 by immunohistochemistry. Sec-
tions were analyzed by digital image analysis.

Results: The mean cell numbers for all investigated markers were
equivalent in the samples from knee joints compared with the
paired small joint samples. Statistical analysis by nonparametric
tests identified no significant differences. Using Spearman Rank
tests, we found significant correlations for the number of sublining
macrophages (rho 0.817, P<0.01), the number of Tcells (rho
0.683, P<0.05), and the number of plasma cells (rho 0.766,
P <0.02) when knee joints were compared with small joints. There
was, however, no significant correlation for lining macrophages
and fibroblast-like synoviocyte hyperplasia when large and small
joints were compared.

Conclusion: The results presented in this study show that inflam-
mation in one inflamed joint is generally representative for the
process in other joints. Therefore, it is possible to use serial
samples from the same joint selecting either large or small joints for
evaluation of antirheumatic therapies. Hyperplasia of the intimal
lining layer due to accumulation of intimal macrophages and fibro-
blast-like synoviocytes appears to depend in part on local factors.
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Expression of the EGF-TM7 family members
EMR-2 and CD97 in rheumatoid synovial tissue

EN Kop, ] Hamann, GJ Teske, M Kwakkenbos, TIM Smeets,
MC Kraan, PP Tak, RAW van Lier

Academic Medical Center, Amsterdam, The Netherlands

Background: Fibroblast-like synoviocytes (FLS) express decay-
accelerating factor (CD55) at high levels. One of its ligands,
CD97, is a member of the EGF-TM7 family, a group of class B
seven-span transmembrane receptors, which are prominently
expressed by activated immune cells. Previous work has sug-
gested a close association between CD55* FLS and CD97+
intimal macrophages in rheumatoid arthritis (RA) synovium. These
previous studies were performed with an antibody that binds both
CD97 and EMR2, which is another member of the EGF-TM7
family. Recently, monospecific antibodies against EMR2 and CD97
were developed.

Objective: To determine the expression of CD97 and EMR2 using
novel, monospecific antibodies to provide more insight into the
factors that might be involved in leukocyte activation in rheumatoid
synovial tissue.

Methods: Synovial tissue samples were obtained by arthroscopy
from 19 RA patients, 17 inflammatory osteoarthritis (OA) patients,
and 11 reactive arthritis (ReA) patients. Imnmunohistologic analysis
was performed using the following antibodies: CLB-CD97/1
(which recognizes both CD97 and EMR2), CLB-CD97/3 (specific
for CD97), and 2A1 (specific for EMR2). Bound antibody was
detected according to a 3-step immunoperoxidase method. In
addition, double immunofluorescence was performed. Stained sec-
tions were analyzed by digital image analysis using a standardized
program and compared by nonparametric statistical analysis.
Results: CD97 was shown to be expressed on activated leuko-
cytes in the intimal lining layer and in the synovial sublining in all
forms of arthritis. Of interest, we observed a specific increase in
the expression of EMR2 positive cells of myeloid lineage in RA
compared with ReA and OA synovium, even after correction for
cell numbers. These differences were statistically significant (RA
versus ReA and OA for both lining and sublining: all P values
< 0.08). Double immunofluorescence revealed that 40-60% of the
macrophages in RA synovium expressed EMR2.

Conclusion: The increased expression of various members of the
EGF-TM7 family in inflamed synovial tissue suggests a role in the
formation of the architecture of the intimal lining layer as well as in
the maintenance and amplification of synovial inflammation. EMR-2
might be involved in the specific activation of macrophages in RA.
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IlgG-mediated activation of leukocytes is
independent of Fc-y receptor polymorphism

HM Dijstelbloem*, AA Rarok*, MG Huitema*, JGJ van de Winkelf,
PC Limburg*, CGM Kallenberg*

*University Hospital Groningen, Groningen, The Netherlands
TUniversity Medical Center, Utrecht, The Netherlands

Introduction: Ligation of Fc-y receptors for IgG (FcyR) can trigger
potent effector cell responses. Genetic polymorphisms of these
receptors modify IgG binding, and influence internalization of
immune complexes. In patients with infectious or autoimmune dis-
eases, skewing towards low-binding FcyR alleles has been demon-
strated. The objective of this study was to investigate the influence
of FcyR polymorphism on leukocyte activation.

Methods: We analyzed activation of neutrophils and monocytes
stimulated by aggregated or solid phase-coated IgG1, IgG2, and
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total 1IgG. Neutrophil donors were selected based on their FcyR
genotype and homozygous for either FcyRlla-H131/FcyRlllb-
NA1/1(HH-NA1/1) or FcyRlla-R131/FcyRIlIb-NA2 (RR-NA2/2).
Monocyte donors were homozygous for either FcyRIla-H131/FcyRI-
lla-V158 (HH-VV) or FcyRlla-R131/FcyRllla-F158 (RR-FF). Binding
of immunoglobulins to lymphocytes was determined by flow cyto-
metry. Activation of neutrophils was measured as the production of
reactive oxygen intermediates (ferricytochrome c reduction), de-
granulation (lactoferrin release), and cytokine production (IL-8).
TNF-o. secretion was used as a measure of monocyte activation.
Results: IgG1 aggregates firmly bound to neutrophils of both
types of donors, albeit more avidly to donors expressing
HH-NA1/1 alleles. In contrast, IgG2 aggregates firmly bound to
HH-NA1/1 FcyR neutrophils only. This binding could be blocked
by preincubation of neutrophils with FcyRlla and FcyRlllb blocking
antibodies. Despite the differences in binding of IgG subclasses to
HH-NA1/1 and RR-NA2/2 neutrophils, we observed no differences
in their activation. Activation of both types of neutrophils with IgG1
or [gG2 aggregates could be at least partially blocked by the addi-
tion of FcyR blocking antibodies. Similar to neutrophils, HH-VV and
RR-FF monocytes were not distinguishable in their response to
IgG, 1gG1, and IgG2 as measured by TNF-o release, although
RR-FF monocytes did not bind IgG2 complexes.

Conclusion: Although IgG-mediated activation of leukocytes is
dependent on FcyR, it does not appear to be influenced by FcyR
polymorphisms. These results are in favour of a new mechanism for
IgG-mediated leukocyte activation, in which a short interaction
between IgG and FcyR is sufficient to generate an appropriate
inflammatory response. This may have important implications for
inflammatory responses in infectious and autoimmune diseases.
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Overexpression of the autoantigen hnRNP-A2
(RA33), the tumour suppressor p53 and activated
MAP-Kinase p38 in inflamed synovial tissue

S Hayer*, M Tohidast-Akradt, G Schettt, H El Gabalawy#,
J Smolent, G Steinert

*University Hospital of Vienna, Vienna, Austria
*University of Vienna, Vienna, Austria
*University of Manitoba, Winnipeg, Canada

Objective: Overexpression of the nuclear autoantigen hnRNP-A2
(RA33) has recently been observed in synovial tissue of RA
patients and TNF transgenic mice. To further investigate this issue
expression of hnRNP-A2 was compared with that of two other
hnRNP proteins, the closely related hnRNP-A1 (a rare autoantigen
in RA) and the structurally different hnRNP-C (which is not an
autoantigen). In addition, expression of the tumour suppressor p53
and the MAP-kinase p38 was studied.

Methods: Synovial tissue of patiens with RA or osteoarthitis and
specimen from patients with early arthritis of <1 year duration were
analyzed by immunohistochemistry

Results: HnRNP-A2 was highly overexpressed in RA synovial
tissue as compared to tissue of osteoarthritis patients, and most
abundantly found in CD68-positive cells of the lining layer. The
antigen was not only localized in the nucleus but also in the cyto-
plasm confirming previous observations. Nuclear overexpression
was also observed for hnRNP-C, whereas expression of
hnRNP-A1 appeared normal. Remarkably, in the majority of
hnRNP-A2 expressing cells also the p53 tumor suppressor was
overexpressed and aberrantly localized in the cytoplasm. Further-
more, the MAP-kinase p38 was acitvated in these cells as revealed
by a monoclonal antibody specifically recognizing the phosphory-
lated (activated) form of this kinase. This indicated that cells over-
expressing hnRNP-A2 and p53 had been activated by
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proinflammatory cytokines such as TNF or IL-1. A comparable
result was obtained with tissue from patients with early arthritis,
irrespectively of their diagnosis (RA or reactive arthritis). So far, the
conditions that lead to aberrant expression of these proteins have
not been clearly defined since even prolonged exposure of
macrophages or synovial fibroblasts to TNF or IL-1 did not cause
any changes in hnRNP-A2 expression or induce its cytoplasmic
accumulation. This was only achieved by treatment with the RNA
polymerase Il inhibitor actinomycin D which subsequently led to
apoptosis and accumulation of hnRNP-A2 in apoptotic bodies.
Conclusion: The state of chronic inflammation in the rheumatoid
synovium seems to cause aberrant expression and/or modification
of (some) proteins which may lead to loss of tolerance and induc-
tion of patholocigal autoimmune reactions in genetically suscepti-
ble individuals.
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HMGBH1 is a potent proinflammatory mediator
expressed abundantly in chronic synovitis

UG Andersson, H Erlandsson Harris, R Kokkola, E Sundberg,
A-K Ulfgren, K Palmblad

Karolinska Institutet, Stockholm, Sweden

Aim: To dissect the role of the endogenous, cytokine-like protein
high mobility group 1 protein (HMGB1) in arthritis, we set out to
investigate the presence of HMGB1 in synovial biopsies from rats
with adjuvant arthritis and in synovial biopsies and synovial fluid
samples from patients with active RA.

Background: HMGB1 is a DNA-binding, non-histone, nuclear
protein present in all nucleated cells. Previous results have demon-
strated that HMGB1 is released from the cytoplasm of activated
monocytes and macrophages and that extracellular HMGB1 is a
potent inducer of production of proinflammatory cytokines in mono-
cytes and macrophages. Furthermore, anti-HMGB1 treatment
inhibits LPS-induced lethality in sepsis in mice.

Methods: Presence of released HMGB1 in synovial membranes
from arthritic rats and synovial membrane biopsies from RA
patients, were detected by immunohistochemistry. Analysis of
HMGBH1 in synovial fluid was performed by western blotting.
Results: In rat ankle joint specimens obtained at the onset of arthri-
tis, as well as in the chronic stage of the disease, we detected cyto-
plasmic HMGB1 in macrophage/monocyte-like cells in the synovial
membrane as well as in synovial fluid. The levels of cytoplasmic
expression was higher at later stages of disease. A similar picture
was obtained when immunohistochemical stainings were performed
on synovial biopsies from RA patients. Analysis of synovial fluid
samples from RA patients revealed high levels of released HMGB1.
Intra-articular tHMGB1 injections in rats caused erosive synovitis.
Conclusion: HMGB1 is a newly identified proinflammatory mole-
cule, now shown to be present in arthritic joints of both RA
patients and rats with adjuvant arthritis. With reference to the previ-
ously demonstrated capacity of HMGB1 to stimulate the produc-
tion of TNF and IL-1B, we speculate that HMGB1 could be of
importance in the pathogenesis of arthritis.
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Expression of protease-activated receptors in
arthritic synovial tissues

AK So, V Chobas-Péclat, C Morard, N Busso

Service de Rhumatologie, Lausanne, Switzerland

Clinical and experimental evidence suggests that synovial thrombin

formation in arthritic joints is prominent and deleterious, leading to
exacerbation of rheumatoid arthritis (RA). In this context, cellular
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effects of thrombin mediated by the protease-activated receptors
(PARs) in arthritic joints may be of paramount significance. Four
PARs have now been identified. PAR1, PAR3, and PAR4 can all
be activated by thrombin whereas PAR2 is activated by trypsin and
few other proteases.

We first explored PARs expression in RA synovial tissues. Synovial
membranes from 11 RA patients were analyzed for PARs expres-
sion by RT-PCR and by immunohistology. PAR4 was found in all the
biopsies, whereas the expression of PAR1, PAR 2 and PARS3 was
more restricted (8/11, 5/11 and 3/11 respectively). In the arthritic
synovial membrane of murine antigen-induced arthritis (AIA) we
found coexpression of the four different PARs. Next, we explored
the functional importance of PAR1 during AIA in vivo using PAR-1
deficient mice. The phenotype of PAR1-deficient mice (n=22),
based on the analysis of arthritis severity (as measured by 99 m tec-
netium uptake, histological scoring and intra-articular fibrin measure-
ments) was similar to that of wild-type mice (n=24). In addition, the
in vivo production of antibodies against mMBSA was also similar. By
contrast, the mBSA-induced in vitro lymph node cell proliferation
was significantly decreased in PAR1-deficient mice as compared
with  controls.  Accordingly, mBSA-induced production of
interferon-y by lymph node cells in culture was significantly
decreased in PAR1-deficient mice as compared with controls,
whereas opposite results were observed for production of IL-10.
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IFN-B-induced IL-1Ra synthesis in human monocytes
involves Pl 3-kinase-STAT1 signaling pathway

J-M Dayer, N Hyka, M-T Kaufmann, R Chicheportiche, D Burger
*University Hospital, Geneva, Switzerland

IFN-B displays an anti-inflammatory property by inducing IL-1Ra
without triggering synthesis of IL-1f in human monocytes (Mo). IFN-B
initiates JAK-STAT pathway that may cross-talk with components of
MAP- and Pl 3-kinase pathways. Since maximal activation of tran-
scription by several STATSs requires both Tyr and Ser phosphorylation,
we investigated the role of MAP- (ERK1/2) and Pl 3-kinases in IFN-f-
induced IL-1Ra production in Mo. The Pl 3-kinase inhibitor Ly294002
but not the MAP kinase inhibitor PD98052 suppresses, in a dose-
dependent way, IL-1Ra production in Mo at a protein level correlating
with the reduction of steady state levels of IL.-1Ra mRNA. I[FN-f} treat-
ment of Mo leads to rapid Ser-phosphorylation and nuclear transloca-
tion of STAT1 that is inhibited by Ly294002. Interestingly,
suppression of Pl 3-kinase activity in Mo stimulated by IFN-f3 and anti-
CD11b mAb results in inhibition of IL-1Ra and upregulation of IL-13
production, suggesting that Pl 3-kinase might be a check-point signal-
ing molecule favoring IL-1Ra synthesis. Involvement of Pl 3-kinase
pathway in IL-1Ra synthesis seems to be independent of the differen-
tiation state of Mo: M-CSF differentiated Mo requires activation of Pl
3-kinase to synthesize IL-1Ra following IFN-B treatment. Thus, IFN-B
induced IL-1Ra production in Mo by simultaneously activating compo-
nents of JAK-STAT and PI 3-kinase signaling pathways.
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Activating FcyRIIl determines cartilage destruction
during immune complex arthritis but not in the
presence of T-cell immunity

PLEM van Lent*, K Nabbe*, AB Blom*, AEM Holthuysen*,

JS Verbeekt, WB van den Berg*

*UMC Nijmegen, Nijmegen, The Netherlands

tHuman and Clinical Genetics, Leiden, The Netherlands

Introduction: We have recently shown that activating Fcy
receptors determine metalloproteinase (MMP)-induced cartilage



destruction, seen in various murine models of arthritis mediated by
immune complexes (IC). In the mouse, two activating FcyR (FcyRI
and FcyRIll) which bind IC have been described. In this study, we
investigated the role of activating FcyRIIl in MMP-mediated carti-
lage destruction in two different models of experimental arthritis,
one induced only by ICs and the second by ICs and T cells.
Methods: Mice made deficient for FcyRIIl and their wildtype con-
trols(C57BL/6) were used. Immune complex arthritis (ICA) was
induced by injecting lysozyme directly into the knee joint of mice,
which had previously been given antilysozyme intravenously. T cell-
mediated IC-mediated IC-arthritis (AIA) was induced by immunizing
mice with mBSA in CFA and injection of the antigen directly into
the knee joint, 3 weeks after immunization. Cartilage destruction
was studied by immunolocalisation of MMP-mediated neoepitopes
(VDIPEN) and matrix erosion in total knee joint sections. Adaptive
cellular cells (T cells) and humoral immunity (anti-mBSA antibod-
ies) were investigated using lymphocyte stimulation assay and
ELISA.

Results: ICA induced in naive C57BL/6 knee joints showed florid
inflammation at day 1 and 3. MMP-mediated cartilage destruction
and matrix erosion was moderate at day 3. When ICA was induced
in knee joints of FcyRIIl deficient mice, joint inflammation, MMP-
mediated cartilage destruction and erosion was significantly lower
(respectively 95, 100 and 80%). In addition, AIA was induced in
FcyRIlI=/-. Immunisation of FcyRIll-/- did not alter adaptive cellu-
lar immunity or humoral immunity against mBSA if compared to
wildtype controls. Induction of AIA showed similar swelling at
day 1, 3and 7. At day 7, histology showed severe chronic joint
inflammation not different from controls. MMP-mediated cartilage
destruction and erosion was also similar to wildtype controls. In
contrast, AlA induction in knee joints of Fcg chain—/— (which lack
both functional FcyRI and lll), MMP-mediated cartilage destruction
and erosion was completely prevented.

Conclusion: FcyRIIl is the dominant activating receptor in MMP-
mediated cartilage destruction and erosion during arthritis merely
induced by immune complexes. In T cell driven immune complex
arthritis, however, FcyRIll is not important or redundant.
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Sustained high expression of Fcy receptor I
(CD32) on dendritic cells (DCs) in patients with
rheumatoid arthritis (RA)

TRDJ Radstake*, A Blom*, E van Gorselen*, L Engelent,
G Ademat, P van Lent*, P Barrera*, C Figdort, W van den Berg

*University Medical Center Nijmegen, Nijmegen, The Netherlands
"Tumor Immunology Laboratory, Nijmegen, The Netherlands

Introduction: DCs are proffesional antigen presenting cells. For
antigen internalisation, DCs use the Fcy receptor Il (CD32) which
recognises anti-lgG-complexes and therefore might be involved
in regulation of autoimmunity. Normally, CD32 is abundantly
expressed on immature DCs and down-regulated after full matu-
ration.

Objective: Evaluation of CD32 expression on DCs from RA
patients.

Methods: Peripheral blood mononuclear cells obtained from RA
patients and healthy donors were cultured with GM-CSF and IL-4
for 6 days to obtain immature DCs. Stimulation with LPS from
day 6 yielded mature DCs at day 8. The expression of surface
markers involved in Tcel-DC interaction (DC-SIGN, CD83)
antigen uptake (FcyRI, lland lll) and presentation (CD80, CD86,
MHC-I and MHC-II) were studied using FACS analysis. In addition,
RT-PCR and in vivo colocalisation studies using DC-specific
markers in synovium were used to confirm these findings.
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Results: In both RA patients and controls DCs expressed
expected levels of CD80, CD86, CD83, MHC-l, MHC-II and
DC-SIGN. Interestingly, immature DCs showed a threefold
increase in expression of CD32 when compared with controls
(mean fluorescence 185.8 vs. 63.0 P<0.01). Moreover, this
increased expression of CD32 is sustained in fully mature DCs
from RA patients (mean fluorescence 452.3 vs. 187.8 P=0.005),
whereas CD32 expression is strongly down-regulated upon matu-
ration of DCs from controls. The sustained high expression of
CD32 was further confirmed by RT-PCR. Both FcyRIla and FcyRIlb
were increased in immature DCs as well as mature DC from RA
patients but not in DCs from healthy controls. In RA both immature
and mature DCs showed a balance towards FcyRllb. Colocalisa-
tion between FcyRIl and DC-LAMP and DC-CK1 was clearly
observed in RA synovial tissue.

Conclusion: Both immature and mature DCs from RA patients
showed a significant increased expression of the FcyRIl suggestive
for an aberrant maturation pathway. /n vivo, mature DCs with a
high FcyRIl expression are clearly present in the synovium in RA.
These findings are suggestive for a crucial role of high FcyRll
expression on DCs in synovial tissue in promoting and sustaining
the local immune response in RA.

Cell signalling
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Signaling pathways involved in IL-18 induced
VCAM-1 expression in RA synovial fibroblasts

J Morel*, B Combe*, P Kumart, JH Rutht, CC Parkt, AE Kocht

*Rhumatologie, Montpellier, France
"Northwestern University, Chicago, USA

In a recent report, we suggested the implication of a phosphoinosi-
tide-3 kinase (PI3 kinase) pathway in IL-18-induced VCAM-1
expression in rheumatoid arthritis (RA) synovial fibroblasts. Here,
we demonstrated for the first time that IL-18 rapidly activates PI3
kinase and its downstream effector Akt. In our investigation to elu-
cidate the signaling events downstream and upstream of PI3-
kinase, we found that IL-18 induces a parallel pathway involving
extracellular regulated kinases (ERK) 1/2. Using specific kinases
inhibitors LY294002 and PP2, we showed that ERK1/2 activation
was independent of PI3 kinase but dependent of Src kinase with
an approximately 63% (P<0.05) decrease of phosphorylated
ERK. IL-18 also showed a time dependent activation of both c-Src,
Ras and Raf-1suggesting the implication of this signaling cascade
in ERK activation. Electrophorectic mobility shift assay demon-
strate that activator protein-1 (AP-1) is activated by IL-18 through
ERK and Src but not through PI3 kinase. Finally, the Src kinase,
which is known to activate PI-3 kinase may represent the early
event in IL-18-activated PI3 kinase because the specific inhibitors
of these two kinases both affect IL-18 induced VCAM-1 expression
in RA synovial fibroblasts by 50% (P<0.05). In contrast,
PD98059 and pertussis toxin had no impact on VCAM-1 expres-
sion excluding the participation of ERK and Gol/i proteins in the
IL-18-mediated VCAM-1 production. These data demonstrate the
activation of two novel pathways in IL-18-stimulated RA synovial
fibroblasts and they indicate that it is possible to selectively inhibit
the expression of VCAM-1. Targeting PI3 kinase may represent an
interesting approach to the development of selective drugs in
inflammation and RA.
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Effect of P38 mapkinase inhibitor RWJ-67657 on
proinflammatory mediators produced by IL-183-
and/or TNFo-stimulated rheumatoid synovial
fibroblasts

J Westra, MC Harmsen, MH van Rijswijk, PC Limburg
Academic Hospital Groningen, Groningen, The Netherlands

Introduction: The p38-mitogen activated protein kinase (p38
MAPK) inhibitor RWJ-67657 has been shown to effectively sup-
press clinical and cytokine response to endotoxin in healthy human
volunteers (Fijen JW: JC/ 2001, 124:16). In patients with rheuma-
toid arthritis (RA) p38-MAPK activity is observed in the synovial
lining layer (Schett G, Arthritis Rheum 2000, 43:2501). To further
characterise the role of p38-MAPK in RA the effect of RWJ-67657
on IL-1B and/or TNFa induced mRNA expression and production
of cytokines (IL-6 and IL-8) and matrixmetalloproteinases (MMP-1,
MMP-3 and TIMP-1) as well as on mRNA expression of
ADAMTS-4 (aggrecanase) and COX-2 was studied in cultured
synovial fibroblasts.

Methods: Rheumatoid synovial fibroblasts were isolated from
patients who underwent a total joint replacement. Cells at passage
3-8 were stimulated with 1ng/ml IL-13 and/or TNFo. with or
without preincubation with 0.001-30uM RWJ-67657. RNA isola-
tion and RT-PCR was performed after 6 hour stimulation and
protein levels in supernatants were measured by ELISA after
48 hour stimulation.

Results: RWJ-67657 induced a dose-related decrease in IL-6, IL-8
and MMP-3 production, both after IL-1 and TNF-o. stimulation.
Inhibition of MMP-1 was seen only at high levels of RWJ-67657.
TIMP-1 was produced constitutively and was not affected by stim-
ulation or inhibition. These findings were all confirmed by mRNA
expression studies. COX-2 mRNA expression was induced both by
IL-1B and TNFo. and could be inhibited by RWJ-67657.
ADAMTS-4 mRNA expression was only seen after IL-1f3 stimula-
tion, which could be inhibited by RWJ-67657.

Conclusion: RWJ-67657 is a potent inhibitor of cytokine and
MMP production, as well as of their mMRNA expression in stimulated
RA synovial fibroblasts. Also COX-2 and aggrecanase mRNA
expression was inhibited by RWJ-67657. Thus, inhibition of the
p38 MAPK pathway by RWJ-67657 effectively leads to inhibition
of different inflammatory mediators produced by rheumatoid syn-
ovial fibroblasts. Therefore, RWJ-67657 could be of therapeutic
significance in RA.
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Fibroblast-like synoviocytes from rheumatoid
arthritis patients express less flice-inhibitory
protein than FLS from osteoarthritis, trauma and
prosthesis loosening patie

TCA Tolboom, JP Medema, EJ Pieterman, FC Breedveld,
TWIJ Huizinga, REM Toes

Leiden University Medical Center, Leiden, The Netherlands

Rheumatoid arthritis (RA) is characterized by hyperplasia of the
synovium and degradation of cartilage by fibroblast-like synovio-
cytes (FLS). The hyperplasia is thought to be a result of an imbal-
ance between proliferation and apoptosis. Proliferation and
apoptosis can be regulated by death receptors like TNF receptor
and Fas. TNF is abundantly expressed in the rheumatoid synovium
and could contribute to the hyperplasia by promoting proliferation
and/or inhibition of apoptosis. In this study it was investigated
whether overexpression of flice inhibitory protein (FLIP), a protein

Abstracts of the 22nd European Workshop for Rheumatology Research

Figure 1

r

‘v ]

— — .

-

-

| R —
SR A A P o P . Rt Jt <
00 eeLLdama <=

Western blot showing expression of human FLIP in several patients.
#, Trauma patients; RA, rheumatoid arthritis; PL, prosthesis lossening
patients.

that inhibits death receptor mediated apoptosis, could potentially
be involved in the hyperplasia of FLS. Epression of FLIP was inves-
tigated using a western blot and was seen in all samples tested,
but most expression was seen in two trauma patients (n=3), one
OA patient (n=2) and two patients with prosthesis loosening
(n=8). RA patients (n=3) showed the least expression of FLIP (see
figure 1). Thus, in RAFLS no overexpression of FLIP was
observed, therefore it is unlikely that FLIP contributes to resistance
to apoptosis of FLS and hyperplasia in the rheumatoid synovium.
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Chronic exposure to TNF activates distinct TNF-R
signaling pathways favouring cell survival in

T lymphocytes

AP Cope, P Vagenas, M Panesar, JM Clark

Kennedy Institute of Rheumatology, London, United Kingdom

Tumour necrosis factor o (TNF) is a multipotent cytokine. lts role in
the pathogenesis of rheumatoid arthritis (RA) is now well estab-
lished. However, the signaling pathways activated by TNF in the
context of chronic inflammation are less well understood. We have
previously reported that chronic as opposed to acute TNF expo-
sure induces non-deletional and reversible T cell hyporesponsive-
ness to T cell receptor ligation. To explore this further, we set out
to explore more precisely how TNF signals in T lymphocytes, and in
particular to determine whether chronic exposure to TNF activates
a cascade of signaling pathways which are qualitatively or quantita-
tively distinct from those activated following short term stimulation.
Initial experiments revealed that the p55 TNF-R is necessary and
sufficient to induce T cell hyporesponsiveness. Accordingly, we
focussed subsequent studies on p55 TNF-R signaling in a murine
T cell hybridoma model. Over 8days, repeated stimulation of
T cells with pM doses of TNF leads to chronic, stable cytokine
exposure throughout the culture period. At this low dose NF-xB is
activated, while activation of other p55 TNF-R signaling pathways
is much less pronounced. Within minutes of TNF-R ligation, high
dose (nM) TNF induces strong activation of NF-kB and JNK in



control Tcells. In contrast, TNF-R ligation of T cells chronically
exposed to low dose TNF leads to attenuation of JNK activation,
while activation of NF-kB and ERK are spared. Preliminary data
indicate that translocation of RelA to the nucleus is enhanced and
sustained in TNF treated T cells. Together, the data indicate that
the signaling pathways in T cells exposed to inflammatory cytokines
for prolonged periods may be distinct from those activated by
cytokines over much shorter periods. We speculate that in dis-
eases such as RA, T cell effector responses may be promoted by
selective activation of the ERK and NF-xB pathways, which
promote T cell survival. The data also predict that the gene expres-
sion signature arising from chronic TNF stimulation should be dis-
tinct from the programme of gene transcription arising from short
term TNF-R engagement.
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Prolonged stimulation by TNF uncouples T cell
receptor (TCR) signalling pathways at many levels

JM Clark*, P Isomaki*, M Panesar*, A Annenkovt,
Y Chernajovskyt, AP Cope*

*Kennedy Institute of Rheumatology, London, United Kingdom
'SBH and RLH School of Medicine, London, United Kingdom

CD4+ cells at sites of inflammation such as the rheumatoid joint
exhibit profound proliferative hyporesponsiveness. We recently
demonstrated that expression of the zeta chain of the TCR (TCR
zeta) was down-regulated in TNF-treated T cells. Reduced expres-
sion of TCR zeta, together with impaired assembly and stability of
the cell surface TCR/CD3 complex, may uncouple proximal signal
transduction pathways from the TCR. We have proposed that sig-
nalling pathways downstream of the TCR may be attenuated as a
result, and that this may contribute to the hyporesponsive pheno-
type. A T cell hybridoma cell line was generated which expressed a
single-chain Fv/TCR zeta chimaeric receptor (C2-zeta) under
control of retroviral LTR: TNF was not expected to affect expres-
sion of C2-zeta. We now report that the receptor-proximal tyrosine
phosphorylation responses of these cells were reduced after pro-
longed TNF-treatment, even though C2-zeta expression was
unchanged. Furthermore, while the amplitude and duration of
calcium release from intracellular stores were slightly lower in TNF-
treated T cells, there was a marked attenuation of capacitative
calcium entry in these cells. In addition, PMA- and ionomycin-stimu-
lated IL-2 production was also suppressed in cells that had under-
gone prolonged culture in TNF. These data indicate that chronic
exposure to TNF attenuates a number of signal transduction events
downstream of the TCR, independently of TNF-induced suppres-
sion of TCR zeta expression. Such changes may account, in part,
for the profound hyporesponsiveness of T cells at sites of inflam-
mation.
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Constitutively activated N-Ras stimulates LFA-1-
dependent adhesion in rheumatoid arthritis
synovial fluid T lymphocytes

KA Reedquist*, PHJ Remanst, Sl Gringhuist, KMT de Bruyn#,
S Rangarajan?, JL Bos#, PP Tak*

*Academic Medical Center, Amsterdam, The Netherlands
Leiden University Medical Cent, Leiden, The Netherlands
*Utrecht Univ Medical Center, Utrecht, The Netherlands

Synovial fluid (SF) T lymphocytes isolated from rheumatoid arthritis
(RA) patients display constitutive activation of the integrin LFA-1.

Available online http://arthritis-research.com/supplements/4/S1

LFA-1-dependent T cell interactions with ICAM-bearing fibroblast-
like synoviocytes and macrophages contribute to the inflammatory
state of the joint via retention of T lymphocytes in the synovium and
induction of inflammatory cytokines. SF components, notably
TGF-B, are sufficient and required to sustain activation of LFA-1 in
SF T lymphocytes, but little is known about the intracellular sig-
nalling pathways regulating LFA-1-dependent adhesion in SF
T lymphocytes. We have recently found that deregulated signalling
via the small GTPases Ras and Rap1 is responsible for chronic
oxidative stress in SF T lymphocytes. Although activated Rap1 is a
critical mediator of T cell receptor and CD31 -stimulated LFA-1
adhesion, SF Tlymphocytes adhere via LFA-1 in the complete
absence of Rap1 signalling. We find that both N-Ras and K-Ras
isoforms of Ras are constitutively activated in SF T cells, and that
transient expression of activated N-Ras, but not K-Ras or H-Ras,
stimulates LFA-1-dependent adhesion in Jurkat T lymphocytes.
Adhesion induced by N-Ras is insensitive to overexpression of the
Rap1 negative regulatory protein RapGAP, consistent with the
observation that SF Tcells are highly adherant despite unde-
tectable levels of activated Rap1. We provide pharmacological evi-
dence indicating that N-Ras and Rap1 induce adhesion by distinct
signalling mechanisms. Identification of N-Ras as a key intracellular
signalling protein mediating lymphocyte retention in RA joints pro-
vides potential targets for new therapeutic strategies for RA.

50

Potassium calcium-dependant BK channel: a
potential membrane target of estrogens in human
osteoblasts

VB Breuil*, G Romeyt, L Euller-Ziegler*, B Rossi*, H Schmid-
Antomarchi*

*INSERM U 364 Faculté de Médecine-Pasteur, Nice, France
*CNRS U145, Valbonne, France

Estrogens have been recognized for many years for their positive
effects on bone. However, their mechanisms of action are still only
partially resolved. Although it is generally accepted that estrogens
act at genomic level by binding to intracellular estrogen receptor,
they trigger nongenomic effects mediated by plasma membrane
receptor. One of these is to increase activity of the BK channel in
many cells types (smooth muscle and vascular endothelium), but
this has never been reported in bone. BK channels are composed
of alpha (encoded by Slo gene) and beta subunits. The alpha
subunit forms the K+/-selective pore, while beta subunits influ-
ence the pharmacology, kinetics, and voltage/calcium sensitivity of
the BK channel. B1 and B4 subunits have been reported to
mediate estrogen effects on the BK channel. In this study, we have
shown that primary human osteoblasts, and 3 cell lines of human
osteosarcoma (MG63, SaOs2, CAL72) express the Slo protein
(western blot). Using RT-PCR, we observed in all these cells the
expression of the 4 beta subunits (31, B2, B3, B4). In electrophysi-
ology analysis, we observed a calcium-induced potassium current
of high conductance. As expected, 31 subunit expression induced
Charybdotoxine and Iberiotoxine (classical inhibitors of the BK
channel) resistance of the BK channel. We investigated whether
178 estradiol increased the probability of the BK channel opening
(NPO). Our data indicate that 17f estradiol (5nM) increase BK
channel activity, shedding a new light on the nongenomic effects of
estrogens and opening new ways for therapeutic development.
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Molecular mechanisms of resistance to disease
modifying antirheumatic drugs (DMARDSs)

G Jansen, J van der Heijden, RJ Scheper, BAC Dijkmans
Vrije Universiteit Medical Center, Amsterdam, The Netherlands

Background: Drug resistance is a common cause of treatment
failure in infectious and neoplastic diseases. Relatively little is
known about the molecular mechanisms of resistance to DMARDs.
Objective: To obtain insight into the onset and molecular mecha-
nism(s) of resistance to 2 DMARDs: 1) the antimmalarial chloro-
quine (CHQ) and 2) sulfasalazine (SSZ), an inhibitor of the
activation of NF-xB.

Methods: Human CEM (T) cells were used as an in vitro model
system of a target cell in rheumatoid arthritis (RA). Resistance to
CHQ and SSZ was provoked by growing CEM (T) cells in step-
wise increasing concentrations of either of these DMARDs.
Results: Over a period of 5 months, CEM (T) cells developed a
level of 4-5-fold resistance to CHQ and SSZ. The molecular basis
of CHQ resistance appeared to be due to a 5-fold overexpression
of one of the ATP-Binding Cassette (ABC) drug efflux proteins; the
multidrug resistance-associated protein 1 (MRP1). Consistently,
blockers of MRP1 (MK571 and probenecid) reversed CHQ resis-
tance in CEM/CHQ cells. The molecular basis of SSZ resistance
appeared to be due to a marked overexpression of another ABC
protein; the breast cancer resistance protein (BCRP). A blocker of
BCRP reversed resistance for SSZ in CEM/SSZ cells by more
than 50%. Beyond this, CEM/SSZ revealed a diminished basal
level of expression of cytoplasmic phosphorylated IxB-o. and
nuclear NF-kB(p65).

Conclusions: Members of the ABC family of drug efflux pumps
(i.,e. MRP1 and BCRP) can confer resistance to DMARDs (CHQ
and SSZ, respectively). This result warrants further investigations
into the contribution of drug efflux pumps in treatment failure of RA
patients with DMARDs.
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Deregulated Ras and Rap1 signaling in
rheumatoid arthritis T cells leads to persistent
production of free radicals

PHJ Remans*, KA Reedquistt, JL Bost, CL Verweij*,
FC Breedveld*, JM van Laar*, S| Gringhuis*

*LUMC, Leiden, The Netherlands
TUMC, Utrecht, The Netherlands

Background: We have previously found that key Ras family signal-
ing molecules, H-Ras and Rap1, are deregulated in SF T lympho-
cytes: Ras is constitutively active, whereas Rap1 can not be
activated. Here we report that similar signaling events in Jurkat
cells lead to the persistent production of intracellular reactive
oxygen species (ROS), mimicking the hyporesponsiveness of syn-
ovial T lymphocytes.

Methods: Jurkat cells were cotransfected with pCMV-CD20
expression plasmid to differentiate between transfected and
untransfected cells and 20 ug expression plasmid encoding for
RasV12, RasN17; RasV12/G37, RasV12/E38, RasV12/C40, RIf-
CAAX, RalV23, RalN; RapV12, RapGAP, RapN17 RasV12/G37,
RasV12/E38, RasV12/C40. For ROS determination, cells were
first stained with CyCr CD 20 for detection of positive transfected
cells. CD20-pos cells were analysed on a FACScan for the mean
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fluorescence intensity of oxidated DCF (di-chlorofluorescin), as a
measurement for the presence of intracellular ROS.

Results: 1) Treatment of either PB T lymphocytes or Jurkat cells
with either anti-CD3 antibodies or PMA/I leads to a rapid and tran-
sient generation of intracellular ROS which was maximal
2-5 minutes poststimulation. 2) In Jurkat, expression of Ras is suffi-
cient to induce the generation of ROS, in a Ral dependent manner
and Ras is required for TCR and PMA/ionomycine induced ROSS3.
Consitutively active Rap1 suppressed TCR, TPA and Ras-induced
ROS production in a PI3-kinase dependent manner, while inactiva-
tion of the Rap signalling pathway sensitized T cells to agonist-
induced ROS generation.

Conclusions: 1) Rap1 GTPase plays a critical role in the termina-
tion of transient ROS production in T lymphocytes following
agonist stimulation. This is unlikely due to competitive sequestra-
tion of Ras effectors by Rap1 as Rap1-dependent inhibition of
ROS is PI 3-kinase-dependent, while Ras-induced ROS generation
is Ral-dependent. 2) As the chronic oxidative stress observed in SF
T cells can be mimicked by transient transfection of Jurkat 