
days of withdrawing TNF signals. Dose-response studies indi-
cated that TNF-treated T cells required TCR engagement with
higher peptide concentrations for longer periods of time for
commitment to IL-2 production. Subsequent experiments
revealed that chronic TNF exposure led to a reversible loss of
TCRz chain expression, in part through a reduction in gene
transcription. Downregulation of TCRz impaired TCR/CD3
assembly and expression at the cell surface, and uncoupled mem-
brane proximal tyrosine phosphorylation events, including phos-
phorylation of the TCRz chain itself, CD3�, ZAP-70 protein
tyrosine kinase and LAT. Intracellular Ca2+ mobilisation was
also suppressed in TNF-treated T cells. Signals transduced
through a single chain Fv antibody/FcRg chain chimeric receptor
that recognises native type II collagen, and which utilises TCRz
for IL-2 gene transcription, were also attenuated. We propose
that TNF may contribute to T cell hyporesponsiveness in chronic
inflammatory and infectious diseases, such as rheumatoid arthri-
tis, by mechanisms which include downregulation of TCRz
expression. We speculate that by uncoupling proximal TCR sig-
nals TNF could also interrupt mechanisms of peripheral toler-
ance which are dependent upon intact TCR signal transduction
pathways.
Objectives
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OP0032 INVASION OF SYNOVIOCYTES IS INHIBITED BY GENE
TRANSFER OF TNF-BP OR IL10 IN AN IN VITRO

INVASION MODEL
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Background In RA fibroblast like synoviocytes (FLS) degrade
and invade into adjacent cartilage. An in vivo model is the
SCID-mouse/Human cartilage/synoviocyt model (S. Gay). Pre-
vious studies indicate that the invasive behaviour of fibroblast
like synoviocytes can be tested in vitro in a matrigel transwell
system. Matrigel, mainly composed of laminin and collagen IV,
serves as a model for cartilage.
Objectives The aim of this study was to compare the invasive
behaviour of FLS from RA and osteoarthritis (OA) patients and
to investigate the effect of adenoviral (Ad) transfer of genes
encoding IL-10 and TNF-binding protein (p55) (TNF-BP) on the
invasive behaviour of FLS from RA patients.
Methods FLS from 43 RA and 28 OA patients obtained from
synovial tissue harvested at joint replacement surgery, were
seeded at confluency in serum free medium on top of a matrigel
coated transwell filter with 8 mm pores. Medium with 10% Fetal
Calf Serum and 10% Human Serum was used in the lower com-
partment. Three days post incubation cells were fixated, stained
and the invaded synoviocytes on the lower side of the filter
were counted. To test the effect of IL10 and TNF-BP, RA syno-
viocytes were infected overnight with 5, 10, 50 and 100 plaque
forming units (pfu)/cel of Ad. IL10, Ad. TNF-BP or Ad. lucifer-
ase (negative control) and then tested in the invasion model.
Results Significantly more RA synoviocytes invaded through the
matrigel (median = 4035 cells) as compared to OA synoviocytes
(median = 1900 cells; p < 0.001). IL10 and TNF-BP gene

transfer both resulted in a dose dependent inhibition of invasion
with a maximal inhibition of 93.7% (± 10.7) and 86.6% (±
14.5) respectively, while luciferase gene transfer showed a maxi-
mal inhibition of 17.6% (± 1.7).
Conclusion In conclusion, the invasive behaviour of FLS can be
studied in the matrigel transwell system. This assay discriminates
between the invasive behaviour of RA and OA FLS. The invasive
behaviour of RA synoviocytes can be strongly inhibited by IL10
indicating that IL10 is able to downregulate the proteins
involved in invasive growth. The inhibitive effect of TNF-BP
indicates that continuous production of TNF is involved in inva-
sive behaviour of synoviocytes.

OP0033 SYSTEMIC ADENOVIRUS MEDIATED GENE THERAPY
USING A CHIMERIC SOLUBLE IL-1 RECEPTOR TYPE II ?
IGG PROTEIN REDUCES ACUTE INFLAMMATION IN
ANTIGEN-INDUCED ARTHRITIS

J Dudler, R Salvi, N Busso, V Chobaz-Péclat, A So. Service de Rhumatologie, CHUV,
Lausanne, Switzerland

10.1136/annrheumdis-2001.818

Background The anti-inflammatory effects of IL-1 inhibition are
well established but most studies have focused on the endoge-
nous IL-1 receptor antagonist (IL-1Ra) protein. However, IL1ra
has a very short plasma half-life and hundred-fold excess over
IL-1 is required to obtain a 50% inhibition of IL-1 responses.
Another naturally occurring inhibitor, soluble IL-1 receptor type
II (sIL-1R2) may offer a higher IL-1 neutralising activity and sev-
eral studies have emphasised its potential function as a regula-
tory “decoy” for IL1b.
Objectives To construct soluble IL-1 receptor type II chimeric
protein with an IgG heavy chain and to evaluate its therapeutic
potential in a murine arthritis model using a gene therapy
approach.
Methods The murine IL-1R2 extracellular domain was cloned
using a RT-PCR protocol from total cytoplasmic RNA,
sequenced and a chimeric expressing gene constructed by the
addition of a XbaI fragment encoding the constant and hinge
regions of a murine IgG1 heavy chain. The IL-1R2IgG coding
insert was subcloned into an E1-deleted adenoviral shuttle
expression plasmid under the control of a CMV promoter and
the resulting plasmid used to construct a standard first genera-
tion E1-deleted recombinant adenovirus (Ad-sIL1R2 Ig) using
standard homologous recombination techniques in 293 cells.
Stock viral preparations were produced in 293 cells and purified
by ultracentrifugation in two CsCl2 gradients. Viral titer (pfu/ml)
was determined by plaque-assay. An EGFP (enhanced green fluo-
rescent protein) expressing recombinant adenovirus (Ad-EGFP)
was prepared using a similar protocol. Expression was confirmed
by Western blotting using transient expression on HeLa cells
under serum free-conditions.

The therapeutic effects of this approach was tested in the
acute murine antigen-induced arthritis model (AIA).
Results Western blotting under reducing and nonreducing condi-
tions confirmed expression and dimerization of the chimeric
protein. More importantly, adenovirus-mediated systemic expres-
sion of sIL1R2 Ig suppressed acute inflammation in vivo in mur-
ine AIA. Mice were injected into the tail vein with 109 pfu Ad-
sIL1R2Ig or Ad-EGFP three days before induction of arthritis by
intraarticular injection of 100mg mBSA into the right knee. The
left knee was injected with PBS as a control. Joint inflammation
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determined by 99technetium pertechnetate uptake69 was statisti-
cally significantly decreased at day 3 and 7 post-injection in ani-
mal treated with Ad-sIL1R2 Ig as compared to Ad-EGFP (10
animals per group, 2 experiments) but proteoglycan depletion of
cartilage did not appear to be diminished.
Conclusion Our study demonstrated the value of a soluble
IL1R2Ig chimeric protein has a IL1 inhibitor in vivo. It also
demonstrated adenovirus-mediated gene expression allow for
sufficient level of expression. But our preliminary data also raise
new questions of the respective values and roles of IL1 or TNFa
inhibition regarding acute inflammation and cartilage
degradation.

OP0034 INFLAMMATION-INDUCIBLE INTRA-ARTICULAR
PRODUCTION OF HUMAN IL-1 RECEPTOR ANTAGONIST
RESULTS IN MORE EFFICIENT INHIBITION OF
COLLAGEN-INDUCED ARTHRITIS THAN DOES
CONSTITUTIVE LOCAL EXPRESSION OF THE SAME
TRANSGENE

1FA Van de Loo, 1AC Bakker, 1LA Joosten, 1OJ Arntz, 2AW Varley, 2RS Munford, 1WB Van
den Berg. 1Rheumatology Research Laboratory; 2Molecular Host Defence Laboratory, UMC
St-Radboud, Nijmegen, The Netherlands
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Background Achieving biologically effective yet safe levels of
recombinant anti-inflammatory proteins by gene therapy may
require three regulatory features: 1) a basal level that is suffi-
ciently low to avoid or minimise chronic immunosuppression 2)
transcriptional regulation over a wide dynamic range, and 3)
induced expression levels that are sufficiently high to achieve the
desired biological effects. The C3-Tat/HIV promoter construct
seems to have these properties.1 In this two-component expres-
sion system the complement factor 3 (C3) promoter regulates
production of the HIV transactivator of transcription, and the
Tat protein then stimulates expression of the desired transgene,
which is regulated by the HIV-LTR promoter. Both C3 and HIV
LTR promoters are inducible by proinflammatory cytokines.
Objectives To achieve disease-inducible expression of recombi-
nant anti-inflammatory proteins in order to allow autoregulation
of drug dose by natural homeostatic mechanisms.
Methods We compared a disease-inducible, two component
expression system (C3-Tat/HIV) with the constitutive immediate
early cytomegalovirus (ieCMV) promoter in the polyarticular
Collagen-Induced Arthritis (CIA) model in mice. DBA/I mice
were immunised with bovine type II collagen and boostered on
day 22. On day 22, mice without any clinical signs of arthritis
were selected and adenoviral vectors (Ad. CMV-Luc, Ad. CMV-
IL-1Ra, or Ad. C3-Tat/HIV-IL-1Ra) that contained luciferase or
the human IL-1Ra gene under control of one of the two pro-
moters were used to transfect the synovial lining of both knees.
The injected knee joints and ipsilateral paws were then scored
for signs of arthritis and at the end histology was taken.
Results Inducible promoter-driven IL-1Ra expression resulted in
significantly improved inhibition of CIA than did CMV-driven
IL-1Ra production. Moreover, overexpression of IL-1Ra in the
knee joints also prevented CIA in the ipsilateral paws.
Conclusion Our data (1) demonstrate the feasibility of an induci-
ble expression system for producing a recombinant transgene for
treatment of arthritis and (2) show that this system is more effec-
tive than strong, constitutive transgene expression for preventing
collagen-induced arthritis in mice.
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OP0035 THE PRODUCTION OF CXCR3 AGONISTIC CHEMOKINES
BY SYNOVIAL FIBROBLASTS FROM PATIENTS WITH
RHEUMATOID ARTHRITIS
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Background IFN-g-producing Th1 or Th0 cells predominate in
the synovium of rheumatoid arthritis (RA). It is now known that
the accumulation of Th1 cells is mediated by Th1 cell expression
of the chemokine receptors CCR5 and CXCR3 and the local
expression of their agonistic chemokines. Accordingly, T cell
infiltrates in RA synoivum have been shown to mostly express
CCR5 and CXCR3.
Objectives Since synovial fibroblasts are known as an active par-
ticipant in joint destruction and chronic inflammation, we inves-
tigated the expression of CXCR3 agonists such as IP-10, Mig,
and I-TAC in synovial fibroblasts, as well as synovial tissues from
RA patients. In addition, the importance of these fibroblast-
derived chemokines in the chemotactic response of RA blood
CD4+ T cells was determined.
Methods Synovial fibroblast cell lines, prepared from RA syno-
vial tissues, were incubated with or without IFN-g, IL-1, TNF-a,
IL-17, or various combinations. Levels of protein and mRNA for
IP-10, Mig, and I-TAC were measured by ELISA and RT-PCR,
respectively. The distribution of chemokine-producing cells in
RA synovial tissue was determined by immunohitochemistry.
Fibroblasts were cultured overnight on chamber slides and their
chemokine synthesis was detected by intracellular staining and a
confocal laser scanning microscopy. The chemotactic response of
RA blood CD4+ T cells to fibroblast culture supernatants with
or without antibodies against IP-10, Mig, and I-TAC was deter-
mined by an in vitro chemotaxis microchamber technique.
Results Concentrations of CXCR3 agonistic chemokines in RA
synovial fluid were much higher than those in RA peripheral
blood or osteoarthritis (OA) synovial fluid. Immunohistochemi-
cal analysis of RA synovial tissue showed that these chemokines
were expressed mostly on large cells and vascular endothelial
cells in the sublining layer, as well as in the lining layer. The
staining was prominent around the lymphocyte aggregate. Syno-
vial tissues form RA more strongly expressed mRNA for all three
CXCR3 agonists than OA tissues, and spontaneously released
large amounts of their proteins. Synovial fibroblast cell lines iso-
lated from RA, when stimulated with IFN-g, were able to pro-
duce these chemokines at the mRNA and protein levels, and this
chemokine production was significantly augmented by IL-1,
TNF-a, and IL-17. Culture supernatants of activated fibroblasts
contained the chemotactic activity for blood CD4+ T cells from
RA, and this activity was partially but significantly inhibited by
antibodies against these CXCR3 agonists.
Conclusion These results indicate that synovial fibroblasts may
contribute to the continued Th1 response in RA in part by
secreting CXCR3 agonists. In addition, inflammatory cytokines
derived from Th1 cells and macrophages, IFN-g, IL-17, IL-1,
and TNF-a, are important inducers of these chemokines in the
joint.
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