
Background The mechanism by which methotrexate (MTX), a
well known antifolate inhibits inflammation is still unknown.
The inflammation in rheumatoid arthritis is mediated by pro-
inflammatory cytokines such as TNFa and IFNg .
Objectives To assess whether cytokine production in blood of
RA patients is inhibited after taking MTX.
Methods Blood was obtained from 25 RA patients at T = 0 h
and T = 2 h after taking MTX (10 mg or) for the first time.
Heparinized Whole Blood Cultures (WBC; dilution 1/4) using
anti-CD3 and anti-CD28 as stimulus were performed, with and
without addition of folinic acid (40 g/ml) to the culture. Because
MTX has been reported to induce IL-10 production all experi-
ments were also carried out with and without excess neutralising
mAb to IL-10. After incubation for 72 h supernatants were
measured by ELISA.
Results IFNg production by WBC of 25 RA patients before (T
= 0 h) and after (T = 2 h) MTX.
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acid by itself inhibits IFNg production (p < 0.0001); 3Folinic acid completely reverses the

inhibition by MTX; 4In the presence of anti-IL-10 simular results were obtained.

Conclusion MTX inhibits ex vivo IFNg production in RA
patients by a folate dependent mechanism. MTX does not act
via induction of IL-10. Similar results were found for TNFa and
GM-CSF. IL-8 production is not affected by MTX.
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Background

Objectives Rheumatoid arthritis (RA) is a severe chronic disease
characterised by inflammation of synovial tissue, which causes
pain and dysfunction of joints and leads to their destruction. In
RA, complement has been implicated in inflammation and joint
destruction based on studies showing reduced levels of native
complement components and increased levels of complement
metabolites in plasma, synovial fluid and synovial tissue of RA
patients. However, there is limited information on local produc-
tion and activation of key factors of the complement cascade in
RA synovium and their potential modulation by novel anti-cyto-
kine therapies.
Methods Using in situ hybridization, immunohistochemistry and
Western blot techniques, the presence of complement proteins
C3, factor B and Sc5b-9 and of the complement receptors C3aR
and C5aR were evaluated in RA and osteoarthritic (OA) syno-
vium. In addition, C3 and factor B levels in synovial fluid were

determined by ELISA. Functional assessment was performed by
examination of the effects of adenovirus-based sTNF-R p55
gene transfer into RA synovial fibroblasts in the SCID mouse
model.
Results Complement proteins C3 and factor B were synthesised
mainly around terminal vasculature in all (6/6) RA synovial
specimens whereas complement receptors C3aR and C5aR were
expressed in adjacent inflammatory infiltrates. In contrast, only
limited local production of these factors could be observed in
OA. Different activation of the complement cascade was illus-
trated by more intensive degradation of factor B in RA as com-
pared to OA synovial fluid (mean: 28 vs. 48 mg/ml).
Overexpression of sTNFRp55 revealed upregulation of C5 but
not C3 receptor expression in the transduced RA synovial fibro-
blasts indicating differential effects of anti-cytokine therapies on
complement factors in RA synovium.
Conclusion We conclude that local complement production and
activation may play an important role in RA synovium. More-
over, modulation or inhibition of local complement production,
e.g. by biologic agents and anti-C5 antibodies, which are cur-
rently investigated in clinical trials, could be an attractive thera-
peutic approach for RA.
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Background Soluble forms of adhesion molecules may be found
in the circulation, and increased levels of selectins have been
reported in some connective tissue diseases. It was suggested that
the measurement of levels of circulating soluble selectins is useful
as an indicator of inflammatory disease.
Objectives To determine serum levels of soluble (s) E-, L-, and P-
selectin in patients with rheumatoid arthritis (RA) and systemic
sclerosis (SSc), and to determine whether levels of these mole-
cules correlate with measures of disease activity and pulmonary
involvement.
Methods Serum levels of sE-, L-, and P-selectin were determined
by sandwich ELISA in 34 patients with RA, 30 patients with SSc
and 15 healthy subjects. The patients with RA were classified
according to disease activity, functional status, Larsen score
reflecting anatomical joint damage, and the presence of pulmo-
nary involvement. The presence of pulmonary fibrosis and
DLCO were determined in patients with SSc.
Results The mean soluble selectin levels are shown in Table 1.
sE- and sL-selectin levels were significantly higher in patients
with active RA compared to inactive patients (respectively p <
0.05 and p < 0.05). Although sP-selectin level was higher in
active RA patients than those in inactive patients, the difference
did not reach statistically significant (p = 0.06). Significant cor-
relations were found between sL-selectin and CRP (p < 0.05),
and white blood cell count (p < 0.01) and between sP-selectin
and CRP (p < 0.01), and erythrocyte sedimentation rate (p <
0.01). There were no correlations between selectin levels and
Larsen score. sE-selectin level was increased in RA patients with
advanced functional impairment (56.0 ± 39.8 in stage III-IV vs.
32.7 ± 13.6 ng/ml in stage I-II, p < 0.05). The presence of pul-
monary involvement in patients with RA was not correlated with
soluble selectin levels. sE-selectin levels was significantly higher
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in SSc patients with pulmonary fibrosis compared to other SSc
patients (p < 0.05). There was a significant correlation between
sE-selectin level and DLCO (r = -0.536, p < 0.01).
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sE-selectin (ng/ml) sL-selectin (ng/ml) sP-selectin (ng/ml)

RA 43.7 ± 30.9a 378 ± 168b, c 383 ± 198c

SSc 44.9 ± 22.3d 552 ± 224 246 ± 163

Healthy subjects 24.9 ± 12.9 672 ± 140 292 ± 199

ap <0.05 vs. healthy subjects; bp <0.001 vs. healthy subjects; cp <0.01 vs. SSc; dp <0.01

vs healthy subjects.

Conclusion These results suggest that the measurement of levels
of serum soluble selectins may provide a useful additional
marker for disease activity in RA patients and for pulmonary
involvement, especially sE-selectin, in SSc patients.
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Background The most abundant joint disease is osteoarthritis.
Recently it was classified as cartilagenous, synovial or osseous
but the unique forms may be combined. The main feature of the
disease is imbalance between synthetic and degradative processes
within joint tissues. Executive part in degradative processes play
matrix metalloproteinases, so called matrixins. In situ, they are
induced by many stimuli, namely by cytokines and by interaction
of different adhesive molecules with their ligands. Having been
secreted into the extracellular space, they are activated by serine
proteinases, or by other matrixins and inhibited by tissue inhibi-
tors of matrix metalloproteinases, TIMPs.
Objectives In the sera of OA patients we found matrixins MMP-
9, MMP-2 and MMP-3 and TIMP-1 together with cytokines IL-
8 and TNFa and adhesive molecules ICAM-1 and VCAM-1. To
distinguish between the forms of osteoarthritis, we search for
these molecules in all joint tissues that is in cartilage, synovium,
granulous tissue within subchondral bone, synovial fluid and
blood serum. The joint tissues and fluids we obtained from sur-
gery during total hip or knee replacement.
Methods The joint tissues were derived from 22 patients. The
patients were 17 female and 6 male, 67,5 ± 9,6 years old. The
metalloproteinase spectrum in the body fluids and extracts of
joint tissues were evaluated by zymography. The concentration
of metalloproteinases and TIMP-1 were assessed by ELISA (Bio-
trak, Amersham Pharmacia Biotech), the concentration of adhe-
sive immunoglobulins by Bender ELISA (MedSystems
Diagnostics GmbH), and the concentration of IL-8 and TNFa
were determined on Immulite (DPC, USA).
Results We found that the most abundant matrixine within carti-
lage and synovium is either gelatinase A (MMP-2) or stromely-
sine-1 (MMP-3). On the other hand, within granulous tissue,
blood sera and synovial fluid, the prevailing matrixine is gelati-
nase B or stromelysine-1. In cartilage, synovial fluid and blood
serum TIMP-1 is abundant over sum of matrixins, whereas in
synovium and granulous tissue the sum of matrixins is abundant
over TIMP-1. There is about 2 to 10 times greater concentration
of IL-8 in the cartilage than in other joint compartments.

We found significant correlation between levels of sICAM-1
and sVCAM-1; between TNFa and MMP-3, TIMP-1, sICAM-1,
sVCAM-1, and IL-8; and between IL-8 and sICAM-1 in all solid
joint tissues. In the synovial fluid and blood serum the correla-
tion was less pronounced.
Conclusion There is a great degradative potential within all com-
partments of osteoarthritic joint due to presence of matrixins,
namely that of stromelysin-1. Within cartilage and synovial fluid
the proteolytic potential is equilibrated by TIMP-1 whereas
within synovium and granulous tissue is not. Synovium and
granulous tissue are highly probably the propellers of degrada-
tive process in osteoarthritis.
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Background Adenoviral (Ad) vectors expressing anti-inflamma-
tory cytokines are used for therapy in experimental arthritis.
Cell recognition and entry is dependent on the initial recognition
of the coxsackievirus and adenovirus receptor (CAR) on cells.
Recently introducing an Arg-Gly-Asp (RGD) motif in the HI
loop of the fibre knob modified the tropism of the virus.1 The
RGD motif is capable of mediating a CAR-independent cell
entry via interactions with the avb3 and avb5 integrins.
Objectives In this study we explored the transfection efficiency
of the RGD modified viruses and investigated the effectiveness
of intra-articular IL-1Ra overexpression in the collagen-induced
arthritis (CIA) model mediated by the RGD modified vector
compared to wildtype viruses.
Methods 10e7 pfu of the AdLuc, AdLucRGD, AdmIL-1Ra, or
AdmIL-1RaRGD were intra-articularly injected in all experi-
ments. The CIA model was used to compare the wild type and
the RGD viruses on their ability to downregulate arthritis. DBA/
1 mice were immunised with collagen type II, and boostered 22
days later. Four days after the booster the adenoviral vectors
were injected into both knee joints of the mice. Clinical scores
of the knee joints were on a scale of 0–3.
Results Twenty-four hours after intra-articular injection of 10e7
pfu virus into normal knee joints, luciferase production in
AdlucRGD injected joints was around 22 times higher than in
Adluc injected joints. On day 26 of the CIA model, 10e7 pfu of
AdLuc, AdLucRGD, AdmIL-1Ra, or AdmIL-1RaRGD were
injected into the knee joints. Onset of the CIA was significantly
inhibited in the AdmIL-1RaRGD group (clinical score in the
knee joints at day 38 was 0.82 ± 0.24) compared to the other
groups (clinical scores were 1.57 ± 0.24 for the AdmIL-1Ra
group and 1.86 ± 0.21 for the AdLucRGD group).
Conclusion Transduction of the synovial lining cells in normal
knee joints was up to 30 times more efficient when the RGD
mediated pathway was used. CIA was significantly better

Abstracts

Ann Rheum Dis 2001;60(Suppl 1):A1–A513 A331


