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Poster Discussion A

Autoantigens and Autoantibodies in RA

P1

Anti-keratin antibodies in juvenile idiopathic
arthritis

I Hromadnikova, P Vavrincova, K Stechova, D Hridelova and
J Vavrinec

2nd Paediatric Clinic, University Hospital Motol, Prague ,
Czech Republic

We discuss the presence of anti-keratin antibodies (AKA) of the
IgG class in patients with defined juvenile idiopathic arthritis (JIA).
An indirect immunofluorescence test and rat oesophagus substrate
was used for the detection and quantification of AKA antibodies in
patients’ sera. Overall 33/60 patients with JIA had sera positive for
AKA (55 %, P=0,0001) ranging from 1:10 to 1:160 dilutions. Fol-
lowing idiopathic arthritis of childhood classification criteria AKA
occurred in 2/7 patients with systemic disease (28,6 %), in 13/30
patients with RF negative polyarthritis (43,3 %, P = 0,008) and in
15/18 RF positive polyarthritis (83,3 %, P = 0,000002). AKA were
also found in a small cohort of patients with oligoarthritis (1/3) and
psoriatic arthritis (2/2). AKA positivity occurred in 3/26 healthy con-
trols at a 1:20 dilution. The presence of AKA was correlated as well
as with the severity of the disease. Our study revealed that AKA
was present overall in 18/29 patients (62%) with severe JIA and in
12/26 patients (46,2 %) with non-severe disease, however this did
not reach statistical significance (P = 0,18). We also observed that
AKA remained positive regardless of disease activity. AKA were
detectable in 55,6 % patients with active JIA and in 48,6 % patients
in the complete or near remission.
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P2

The significance of antibodies to cyclic
citrullinated peptide, antikeratin antibodies, anti-
perinuclear factor, rheumatoid factor isotypes and
HLA shared epitope in prediction of erosive
disease in early rheumatoid arthritis patients

J Vencovsky, L Sedova, S Machacek, J Gatterova, V Pesakova,
J Kafkova and O Krystufkova

Institute of Rheumatology, Prague, Czech Republic

Objectives: To evaluate a predictive value of autoantibody examina-
tions in development of erosive disease in early rheumatoid arthritis
(RA).

Patients and methods: One hundred and fourteen patients with
disease duration less than 2 years after the onset of symptoms were
investigated. Only patients who fulfilled the diagnostic criteria for
RA either at the beginning of the disease or during the follow-up
period were included. The antibodies to cyclic citrullinated peptide
(anti-CCP) (Immunoscan RA, Euro-diagnostica, The Netherlands),
IgM, IgA and IgG rheumatoid factors (RF) were measured by ELISA,
antikeratin antibodies (AKA) and antiperinuclear factor (APF) were
detected by indirect immunofluorescence, and the presence of HLA
shared epitope (HLA SE) was detected by PCR with sequence
specific primers. Patients were divided into two groups, either with
erosive or non-erosive changes present on the hand or/and feet
radiographs at the end of 24 months follow-up.

Results: Seventy-six (66.7%) patients developed bony erosion,
whereas 38 (33.3%) remained without destructive changes. The
initial anti-CCP, AKA, APF, IgM RF, IgA RF, IgG RF and HLA SE
were positive in 50 %, 46 %, 42%, 54%, 47%, 43% and 67 % in
erosive group, and in 19%, 14%, 22%, 30%, 27%, 24% and 65%
in non-erosive group, respectively. The significant differences
between erosive and non-erosive groups were detected for anti-
CCP, AKA, IgM RF and IgA RF. The levels of anti-CCP were signifi-
cantly higher in erosive early RA group (159.1£224.0 units) vs.
non-erosive one (85.84164.8). Similarly, patients with erosive
disease had significantly higher levels of IgM RF, IgA RF and IgG
RF (3,11£2.8; 2.8+2.6; 2.8+2.6) in comparison with patients without
erosions (1.9+2.0; 1.8+2.6; 2.1+£2.8).

Conclusions: The data showed that a measurement of anti-CCP,
individual isotypes of RFs and to a less extent AKA, could be useful
for prediction of disease development in the early cases of RA.
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P3

Clinical sensitivity of antibodies against cyclic
citrulinated peptide in patients with rheumatoid
arthritis

B Bozi¢, S Cuénik, A Ambrozi¢, B Lestan, M Kos-Golja,
B Rozman B and T Kveder T

University Medical Centre, Department of Rheumatology, Ljubljana,
Slovenia

The synthetic cyclic citrulinated peptide (CCP) is recognised by
rheumatoid arthritis (RA) associated antifilaggrin antibodies, previ-
ously determined as antikeratin antibodies or perinuclear factor.
Antibodies detected by ELISA using CCP as an antigen (anti-CCP)
seem to be of prognostic value in patients with RA.

The objective of our study was to determine the clinical sensitivity of
anti-CCP in patients with definite RA (according to ARA diagnostic
criteria). RF results were considered when measured in the same
serum as anti-CCP.

Sera from 97 RA patients (15 M, 82 F) were tested for anti-CCP in
duplicates by Imunoscan RA ELISA (Euro-diagnostica). RF was
tested in the same serum in 69/97 patients.

In all 4 assay runs, OD of all calibrators vs. their calculated values
completely corresponded to the figure in the manufacturer’'s analy-
sis certificate. When the units of the lowest calibrator D were calcu-
lated by the equation of log calibration curve according to the
manufacturer's protocol, they were always about 20% (7-17U)
above the defined value (50U). This inconsistency of the curve
fitting led to a wrong validation in 26/97 (27%) of the RA samples
whith OD below the OD of the calibrator D, but with calculated
results above the defined cut-off at 50U. Therefore, we calculated
results by the equtation of 3rd degree polynomal curve which fitted
perfectly the measured OD values to the defined units.

Out of 97 RA patients, 56 were anti-CCP positive (58%). From 69
patients simultaneously tested for RF and anti-CCP, both tests were
positive in 24/69 (35%) and both negative in 23/69 (33%). Anti-
CCP were positive in 15/38 (40%) patients with negative RF.
Despite lower anti-CCP positivity rate, 16% of samples in RF neg.
group exhibited high anti-CCP values:

Anti-CCP (U) <50 (neg) 50-200 201-800 801-3200 >3200
RF pos (n=31) 7 (23%) 4 (13%) 6 (19%) 5(16%) 9 (29%)
RF neg (n = 38) 23 (60%) 6 (16%) 3 (8%) 4 (11%) 2 (5%)

The clinical sensitivity of the anti-CCP test in our RA patients was
58%, which is lower than previously reported (68%). The discrep-
ancy might partially be due to different calculation of the results. We
believe that the introduction of polynomal standard curve could con-
tribute to a more consistent validation of samples exhibiting OD
bellow the lowest calibrator.

Our results support the idea that anti-CCP are of diagnostic value
especially in RF neg patients.

P4

Expression of citrullin-containing antigens in RA
synovium

TJ Smeets, ER Vossenaar, MC Kraan, WAM van Mansum,

JM Raats, W) van Venrooij, PP Tak

Academic Medical Center, Amsterdam and University of Nijmegen,
Nijmegen, The Netherlands

Introduction: The presence of autoantibodies directed to citrulli-
nated antigens in serum is highly specific for RA. The aim of this
study was to compare anti-CCP concentrations in paired serum/SF

samples of patients with RA and to investigate whether this is asso-
ciated with the expression of citrullinated antigens in RA synovium
and to study the nature of these antigens.

Methods: A recombinant single-chain variable fragment (scFv) mon-
oclonal antibody was selected against a cyclic citrullinated peptide
(CCP) from a patient antibody-fragment phage-display library. This
scFv and patient antibodies affinity purified with CCP, were both
used for immunohistochemical staining of synovial cryostat sections
of RA (30) and control patients (OA (13), ReA (9), and other arthri-
tides (28)). In addition, rabbit anti-citrullin antibodies (Biogenesis)
were used for immunohistochemistry of synovial cryostat sections of
RA (14), and control patients (OA (10), ReA (7), and other arthri-
tides (23)). IgG anti CCP titers were calculated with the quantitative
Rapscan RA ELISA kit (Eurodiagnostica). Total IgG concentrations
were determined on a cobas Fara-2 centrifugal analyzer.

Results: Citrullin containing antigens were observed in synovial
cryostat sections of anti-CCP positive and negative patients. Stain-
ing with ScFv monoclonal antibody was noted in synovial lining cells
and in (peri)vascular areas in 13/30 RA patients, 7/13 OA patients,
5/9 ReA patients, and 12/28 other arthritis patients. CCP positivity
was on average similar in all diagnostic groups. Staining was absent
in the negative controls using a control scFv antibody. Staining with
rabbit anti-citrullin polyclonal antibody was noted in 8/14 RA
patients, 3/10 OA patients, 2/7 ReA patients, and 6/23 other arthri-
tides. However, controls using irrelevant rabbit antibodies were also
positive in some patients in all groups. Anti-CCP concentrations
(expressed in Units per mg total IgG) were on average 1.34 times
higher in SF compared to serum (n = 20, P < 0.05) or 1.37 when
only positive samples were included (n=11, P<0.05)
Conclusion: Citrullinated antigens are present in the synovia of
both RA and control patients with similar prevalence. The presence
of anti-CCP autoantibodies in serum is not associated with the
expression of citrullinated antigens in the synovium.

The identity of the citrullinated antigens and potential differences
between RA and control synovia remain to be identified.

P5

Autoreactivity patterns in rheumatoid arthritis

S Behrens*, F Schumann*, S Adelt*, H HofseB*, R Bergholz,
GR Burmester*, JM Engelt and S BlaB*

*Department of Rheumatology & Clinical Inmunology, Charité
University Hospital, Berlin, Germany; *Clinic for Rheumatology, Bad
Liebenwerda, Germany

Rheumatoid arthritis (RA) is characterized by the occurence of
autoreactive antibodies and T cells. RA is heterogneous disease also
with respect to these autoreactivities, since none of them is present
in every RA patient and they are additionally also present — although
to a considerably lesser extent - in other autoimmune diseases and
even in healthy individuals. It has now been analyzed if there are clus-
ters of autoreactivites that are absolutely specific for RA.

Therefore, the RA-associated autoantigens RA33 (hnRNP A2), cit-
rulline, rheumatoid factor (RF), the stress protein BiP (heavy chain
binding protein), calpastatin (Calp) and calreticulin (Calr) have
either been biochemically purified or used as a kit of of recombinant
antigen or chemically synthesized peptides. These antigens have
been applied to screen sera and PBMCs from RA and control
patients for reactivity and the data have subsequently been sub-
jected to cluster analyses.

Analyzing the reactivities of 100 RA and 100 control patients, the
following patterns of the three combined autoreactivities were
determined to be absolutly specific for RA: RF+Cit+BiP+, RF-
Cit+BiP+. RA-specific patterns composed of four autoreactivities
are RA33+RF+Cit+BiP+, RA33-RF+Cit+BiP+, RA33+RF+Cit+
BiP-, RA33+RF-Cit+BiP+, RA33+RF+Cit-BiP+, RA33-RF+Cit-BiP+.



RA-specific patterns composed of five autoreactivites are
RA33+RF+Cit+BiP+Calp+, RA33-RF+Cit+BiP+Calp+, RA33+
RF+Cit+BiP-Calp+,  RA33+RF-Cit+BiP+Calp+, RA33+RF+
Cit+BiP+Calp-, RA33+RF+Cit+BiP-Calp-. RA-specific autoreactiv-
ites composed of six autoreactivities are RA33+RF+
Cit+BiP+Calp+Calr+, RA33-RF+Cit+BiP+Calp+Calr+, RA33+
RF+Cit+BiP-Calp-Calr+, RA33-RF+Cit+BiP-Calp+Calr+, RA33-
RF+Cit-BiP-Calp+Calr-. Other patterns also occured exclusively in
RA patients, but the differences did not reach statistical signifi-
cance. Patterns including p205-reactivity have yet to be analyzed
and will be presented. Summing up the RA-specific patterns that
are complementary to each other, the sensitivity of the analysis for
RA is 54%.

It appears evident that analyzing other known and unknown RA-
associated autoantigens will further increase the sensitivity of the
autoreactivity cluster analysis. The diagnostic confidence will
markedly improve by testing autoreactivity patterns that clearly dis-
tinguish RA from other rheumatic diseases. The composition of the
autoreactivity patterns will also improve our understanding of the
pathogenesis.

P6

Detection of rheumatoid arthritis-specific anti-
filaggrin antibodies by line immunoassay shows
complementarity to RF and corresponds to the
AFA-blot using natural antigen

A Union, R Humbel*, K Conradt, G Steiner#, P Schmit$, A Vos,
K De Bosschere, S Dincq, H Pottel, L Meheus, L Nogueiras$,
G Serre$ and F De Keyser#

Innogenetics NV, Ghent, Belgium; *Centre Hospitalier de Luxembourg,
Luxembourg; *Universitats-klinikum, Dresden, Germany; *University
Vienna, Austria; $Hopital Purpan-CHU Toulouse, France; *University
Hospital Ghent, Belgium

Anti-filaggrin autoantibodies (AFA) are highly specific markers for
rheumatoid arthritis (RA) and can be detected by immunoblotting
using human epidermal protein extracts. Furthermore, it was demon-
strated that citrullination of the filaggrin epitopes is crucial for
epitope recognition and that citrullinated peptides are also recog-
nized by these specific autoantibodies. Based on these data, a line
immunoassay (LIA) was developed containing as individual markers
in vitro citrullinated recombinant filaggrin and two citrullinated syn-
thetic peptides.

Firstly, a comparison was made between this prototype LIA and the
AFA blot using natural filaggrin. A blind serum panel consisting of
25 early RA, 25 longstanding RA, and 25 disease controls was
selected. Results showed a similar performance of both tests at a
specificity level of 95%, while the LIA proved significantly better (P
= 0.035) than the AFA blot at 99% specificity. At the latter speci-
ficity level, 2 out of 17 RF negative samples were retrieved on LIA
but not on Western blot.

The LIA was further evaluated on sera obtained from 335 RA
patients and 254 patients with non-RA rheumatological disorders in
a retrospective study. The overall sensitivity of the LIA including
three markers (LIA3) was 65.1% versus 61.8% if only the reactivity
towards the citrullinated peptides was considered (LIA2). The
specificity of LIA3 was 97.6% versus 98.4% for LIA2, which corre-
lates with an estimated positive predictive value (PPV) of 87.3% for
LIA3 and 90.7% for LIA2. Thirty-seven percent (30/81) of the RF-
negative RA samples proved LIA2-positive, while 52 out of 55 RF
positive control samples were negative for anti-filaggrin. Higher
specificity and sensitivity was obtained for LIA2 in comparison with
anti-RA33 immunoblot, whereas good agreement could be
observed with anti-keratin antibody (AKA) testing.

Available online http://arthritis-research.com/supplements/3/SA

In conclusion, anti-filaggrin autoantibodies can be readily detected
by a LIA test based on citrullinated peptides, resulting in a high
specificity and hence high PPV for RA. The assay can serve as a
user-friendly alternative for AKA immunofluorescent and immunoblot
techniques. Together with the RF complementarity, this test pro-
vides a valuable tool in the differential diagnosis of RA.

P7

ELISA detection of antifilaggrin autoantibodies
onto deiminated recombinant rat filaggrin: a highly
effective test for the diagnosis of rheumatoid
arthritis

C Vincent*, M Sebbag*, M Arnaudt, L Nogueira*, S Chapuy-
Regaud*, M Jolivett and G Serre*

*Department of Biology and Pathology of the Cell, INSERM CJF 96-
02, Purpan Medical School, Toulouse; "Department of Inmunoassays,
BioMérieux, Marcy L'Etoile ; France

We developped an ELISA using a deiminated recombinant rat filag-
grin (ArFA-ELISA) and assessed its diagnostic value for Rheuma-
toid Arthritis (RA). 714 sera from well characterised rheumatic
patients, including 241 RA, were analysed. The results were com-
pared to those obtained with another ELISA using a recombinant
filaggrin of human origin and with those of two reference tests.
Recombinant rat filaggrin was obtained by PCR amplification of
Wistar rat genomic DNA, cloning, production in E. Coli and purifica-
tion by metal chelate chromatography. The affinity-purified filaggrin
was deiminated with type Il rabbit skeletal muscle peptidylarginine
deiminase. Deiminated and non-deiminated filaggrin were used as
immunosorbents and the difference between optical densities on
the two antigens were considered as the titer. The other tests were
performed following previously described methods : ‘AKA’ were
assayed by semiquantitative indirect immunofluorescence, antibod-
ies to human epidermis filaggrin by immunoblotting (AhFA-IB) and
by a recently described ELISA, using a deiminated recombinant
human filaggrin (AhFA-ELISA).

Whatever the chosen specificity threshold, the diagnostic sensitivity
of ArFA-ELISA was significantly higher than that of the three other
tests.

Specificity >=95% Specificity >=99%
‘AKA’ 0.51 (0.45 - 0.58) 0.40 (0.34 - 0.46)
AhFA-IB 0.59 (0.53 - 0.66) 0.37 (0.30 - 0.43)
AhFA-ELISA 0.52 (0.46 - 0.59) 0.31 (0.25 - 0.37)
ArFA-ELISA 0.75 (0.70 - 0.81) 0.61 (0.54 - 0.67)

As expected, the titres of ArFA-ELISA, ‘AKA’, AhFA-IB and AhFA-
ELISA were closely correlated (P < 10°%). However, among RA
sera, only 53% were concordant for the four tests, 25% being posi-
tive with only one test. Consequently, the successive use of ArFA-
ELISA, then ‘AKA'detection only when the first test is negative,
would allow a diagnostic sensitivity of 0.67 to be reached, keeping
a specificity close to 0.99.

This ArFA-ELISA appears as one of the most efficient among the
tests previously described for detection of antifilaggrin/anti-citrulli-
nated peptides autoantibodies, in terms of diagnostic accuracy for
RA.

Its diagnostic performance in early RA and its prognostic value are
currently under evaluation.
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P8

Investigation of the epitopes of human
profilaggrin derived peptide targeted by antibodies
of patient with rheumatoid arthritis

M Brozik, J Szakonyit, A Magyar#, R. Tébi#, B Rojkovich¥,
F Hudecz* and P Gergelyt

National Institute of Rheumatology, "Central Laboratory of Immunology
Faculty of Medicine Semmelweis University, *Peptide Chemistry
Research Group, E6tvés Lérand University, Hungarian Academy of
Science, Budapest, Hungary

Anti-filaggrin antibodies (AFA), directed against the 37-40 kD epi-
dermal protein filaggrin are one of the most specific markers of
rheumatoid arthritis (RA) and include anti-keratin antibodies (AKA)
and anti-perinuclear factor (APF). Although the antigen triggering
autoimmune response to filaggrin related proteins has not been
identified, recent studies confirmed that citrulline is essential con-
stituent of protein related antigenic determinats recognised by RA
specific autoantibody population.

The aim of our study was to identify epitopes of filaggrin derived-
peptides targeted by RA specific antibodies to provide further infor-
mation about the nature of the initial autoantigenic substance.
Citrullin containing peptides of human profilaggrin region (amio acid
residues 306-324) derived from known cDNA and on the basis of
the data published by Shellekens were synthetised by the multipin
peptide synthesis on solid support and were reacted in situ by
patient sera. Two 19-mer peptides were prepared with single cit-
rullin substitution at position 312 or 321 respectively and four addi-
tional ones with simultanious replacements of two Arg by Cit.
Shortened versions of the 36SHQESTCitGRSGRSGRSGR324
peptide were also produced by removal of 1-6 amino acid residues
from its N-terminal and the 14 -mer truncated one was further short-
ened from its C-terminal as well. The reactivities of these peptides
with RA sera and healthy controls were determined. The results
showed that substitution of arginine 312 by citrulline plays major
role in the anigenicity of filaggrin-derived sequences. Peptides not
containing Cit in position 312 almost lost their ability to bind anti-
bodies from RA sera. Replacement of one additional Arg by Cit in
different positions did not improved the antigenicity. When the
peptide with Cit in position 312 were shortened from its N-terminal,
the 14-mer one showed the highest reactivity. Further shortening of
this sequence from its C-terminal showed that TXGRS motif seems
to be essential to comprise the autoanigenic epitope.

In conclusion our results provide further evidence that not simply
the presence of citrullin but also the nature of its surronding amino
acids have important role in the creation of autoantigenic epitope
reactive with anti-filaggrin antibodies.

P9

Anti-skin anti-intercellular antibodies in juvenile
idiopathic arthritis

I Hromadnikova, P Vavrincova, K Stechova, D Hridelova

and J Vavrinec

2nd Paediatric Clinic, University Hospital Motol, Prague, Czech
Republic

The aim of this work was to study the presence of anti-skin anti-
intercellular (ASA-IC) and anti-basement membrane (ASA-BM) anti-
bodies of the IgG class in patients with juvenile idiopathic arthritis
(JIA) without clinical features of chronic vesicular-bullous diseases
including pemphigus, pemphigoid and epidermolysis bullosa
acquisita (EBA).

No D-penicillamine was used for JIA management in this group due
to a risk of drug-induced pemphigus. Indirect immunofluorescence
antibody test (IIF) and dual substrates of monkey and guinea pig
esophagus sections were used for the detection and quantification
of ASA-IC as well as ASA-BM antibodies. Overall ASA-IC were
detected in 50 out of 57 studied patients” sera samples (87,7 %, P
= 0,0008) ranging from 1:20 to < 1:320 dilutions. Respective of the
classification criteria for idiopathic arthritis of childhood ASA-IC
were observed in 6/6 patients with systemic disease (100%, P =
0,029), 24/29 patients with RF negative polyarthritis (82,7 %, P =
0,01), 16/18 RF positive polyarthritis (88,9 %, P = 0,0077) as well
as in a small cohort of patients with oligoarthritis (2/2) and psoriatic
arthritis (2/2). However we have observed a high incidence of anti-
skin anti-intercellular antibodies in a cohort of patients with JIA we
suggest that subclinical pemphigus occuring in this group might be
exacerbated with different stimulus including pemphigus inducing
drugs. No ASA-BM antibody positivity was observed in a cohort of
57 studied patients.

Acknowledgements: This research was supported by a European
Commission (Acronym: EUROBANK, contract no: QOL-2000-
14.1), web site http://www.ncl.ac.uk and by grant of 2nd Medical
Faculty, Charles University in Prague, VZ no. 111300003.

P10

Correlation of the humoral immune answer to
selected bacterial antigens with presence of the
DNA specific to Salmonella enteritidis after
amplification by PCR

J Zabek, J Noworyta, M Kurowska, M Brasse-Rumin, J Gago,
B Kwiatkowska and H Garwolinska

Department of Microbiology and Serology, Institute of Rheumatology,
Warsaw, Poland

Introduction: An infectious actiology has often been discussed as a
most compatible with both the clinical and pathological features of
rheumatoid arthritis /RA/. Until now, no single microorganism can
be showed as consistently associated with development of RA. In
our former serological and molecular studies we have shown that
the most common humoral immune answer in RA patients is
directed to Salmonella enteritidis /S. ent./ antigens, especially to
specific for Salmonella enteritidis 03 LPS.

The aim of the study was to proof the correlation between systemic
and local humoral immune answer to Salmonella enteritidis anti-
gens and the presence of DNA specific for Salmonella enteritidis
03 serotype.

Materials and methods: In the tested group, composed of 35 sera
and 20 synovial fluid, taken from 20 patients with connective tissue
diseases the presence of DNA after PCR ampilification and antibod-
ies by ELISA method were estimated.

Results: In 10 of 35 /31%/ synovial fluids /bacteriologically nega-
tive/ we have found /after amplification by PCR/ double band of the
DNA, specific for Salmonella enteritidis, possessing mol. weight
390bp and 420bp respectively. Also in the same group of patients
the antibodies to OMP S. ent. in 30% of tested cases, to LPS S.
ent. in 78,9%, in 30% to ECA and none to peptydoglycan have
been found. Only in a few of the PCR-positive synovial fluid elevated
level of antibodies to S. ent. have been found.

Conclusions: No evident correlation, so far, between class and
specificity of humoral antibodies and the presence of specific for S.
ent. DNA after PCR amplification have been found.
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Aberrant expression of the autoantigen hnRNP-
A2/RA33 in the joints of patients with rheumatoid
arthritis and TNF-alpha transgenic mice: a clue to
autoimmunity?

S Hayer, M Tohidast-Akrad, G Schett, K Skriner, D Plows,
S Haralambos, G Kollias, ] Smolen and G Steiner

Division of Rheumatology, University of Vienna; L. Boltzmann Institute
of Rheumatolgy, Vienna, Austria; Institut Pasteur Hellenique, Athens,
Greece.

Autoantibodies to the nuclear antigen hnRNP-A2/RA33 are present
in sera of RA patients and also in TNFa transgenic (tg) mice which
develop severe erosive arthritis similar to human disease. Further-
more, autoreactive T cells have recently been found in peripheral
blood of 60% of RA patients suggesting hnRNP-A2/RA33 to be
also a major T cell autoantigen.

To investigate the pathway leading to loss of tolerance, expression
of hnRNP-A2/RA33 was investigated by immunohistochemistry in
synovial tissue derived from patients with RA and osteoarthritis
(OA) as well as in joint sections of TNFa tg and control mice. These
analyses revealed the antigen to be considerably overexpressed in
RA as compared to OA tissue, particularly in macrophages of the
lining layer and in fibroblasts of the sublining areas, whereas no or
very little expression was observed in areas of lymphocyte infiltra-
tion. Remarkably, the antigen was not only located in the nucleus
(as in cultured cells) but also abundantly detectable in the cyto-
plasm. Similar observations were made in TNFa tg animals in which
strong hnRNP-A2/RA33 expression could be also observed at carti-
lage-pannus junctions. Interestingly, anti-A2/RA33 aab were not
detectable in 8 animals treated with tissue inhibitor of metallopro-
teases 1 (TIMP 1) suggesting that metalloproteases may be
involved in breakage of tolerance to hnRNP-A2/RAS33. To elucidate
the biological mechanisms leading to aberrant expression of
hnRNP-A2/RAS33 peripheral blood monocytes and T lymphocytes
as well as cultured synovial fibroblasts and Hela cells were treated
with various stimulating agents including LPS, PHA, anti-CD83, IL-1,
TNFa and IFNg or exposed to heat stress. However, none of these
stimuli was able to induce upregulation or nucleocytoplasmic
translocation of the antigen.

Taken together, these findings suggest that the state of chronic
inflammation in the rheumatoid synovium causes aberrant expression
of hnRNP-A2/RA33 (and possibly other autoantigens). This may lead
to increased uptake and (aberrant) degradation and presentation by
macrophages and other antigen presenting cells subsequently acti-
vating autoreactive T cells which then may drive or enhance the
inflammatory and destructive processes characteristic of RA.

P12

Autoantibodies to the mRNA destabilizing protein
hnRNP-D/AUF1 in patients with systemic
autoimmune diseases

K Skriner, W Hueber, E Siilleymanoglu, E Hofler, JS Smolen
and G Steiner

Division of Rheumatology and Institute of Biochemistry, University of
Vienna, 2nd Department of Medicine, Lainz Hospital, Vienna, Austria

The heterogeneus nuclear ribonucleoprotein (hnRNP) D, which is
also known as AU-rich element binding factor 1 (AUF1), decreases
stability of many short-lived mRNAs (including mRNAs of IL-1 and
TNFa) by binding to adenosine and uridine rich sequences (ARE)
contained in their 3'-untranslated regions. Previous studies had indi-
cated this protein to be recognized by sera from patients RA, SLE
and MCTD.

Available online http://arthritis-research.com/supplements/3/SA

To investigate this autoimmune response in greater detail 356 sera
from patients (pts) with various rheumatic disorders were tested by
immunoblotting employing the recombinant 45 kDa variant of
D/AUF1 (the largest of the 4 known D/AUF1 proteins). Autoanti-
bodies (aab) were detected in 20% of RA pts (n = 105), 34% of
SLE pts (n = 70), 17% of MCTD pts (n = 31) and in 25% of pts
with primary Sjoegren’s syndrome (n = 21), but in less than 5% of
129 pts with other rheumatic disorders and not at all in healthy con-
trols. Importantly, anti-D/AUF1 aab were already present in 25% of
60 patients with early RA of less than 6 months duration, whereas
only one of 40 non-RA patients with other forms of early arthritis
showed this antibody. Epitope mapping studies showed the aab to
be directed to conformational epitopes in the N-terminal part of
hnRNP-D/AUF1 known to be indispensable for the protein’s func-
tion. However, aab did not interfere with RNA binding as assessed
by gel shift assays employing the ARE of the TNFa mRNA. Instead,
they were able to supershift protein-RNA complexes indicating
binding sites for RNA and aab to be distinct.

Thus, these findings suggest that anti-D/AUF1 aab target the
mRNA decay complex which may form another large ribonucleopro-
tein target structure in systemic autoimmunity. We are tempted to
speculate that increased formation of such complexes (e.g. due to
overexpression of instable MRNAs such as those for IL-1 and TNFa
as seen in RA) may lead to pathologic autoimmune reactions
against D/AUF1 and other proteins of MRNA decay complexes.

P13

The stress protein BiP is a major autoantigen in
rheumatoid arthritis

U Neuhaus-Steinmetz*, A Uniont, ) Raymackerst, F Schumann*,
S Behrens*, W Schmid#, JM Engel$, GR Burmester* and S BlIaB*

*Department of Rheumatology & Clinical Inmunology, Charité
University Hospital, Berlin, Germany; TInnogenetics N.V., Ghent,
Belgium; *Clinic for Rheumatology, Berlin-Buch, Germany; $Clinic for
Rheumatology, Bad Liebenwerda, Germany

BiP (heavy chain binding protein) is the major chaperone of the
endoplasmic reticulum that interacts transiently with most of the
proteins of the secretory pathway and assists in their folding. BiP’'s
function under stress conditions is essential for cell viability and
constitutively increasing or decreasing the BiP levels is detrimental
to cell growth or to survival. Here, we present the RA autoantigen
formerly designated “p68" as identical to BiP and that autoreactivity
against BiP is a specific feature of RA.

p68 was isolated and proven to be identical to BiP by two different
approaches (Edman sequencing and MALDI-TOF mass spectrome-
try). Using tissue sections, BiP has been shown to be overex-
pressed in the RA as compared to the OA joint. Applying
immunoblots, BiP-reactive autoantibodies were present in 63% of
400 RA patients, in 7% of 200 patients with other rheumatic dis-
eases and in 1 of 150 healthy individuals. In patients with early
arthritis approximately 50% are positive. An ELISA was established
to quantify anti-BiP antibodies and the data of 400 RA and 400
control patients will be presented. The majority of RA sera was
found reactive with a posttranlationally modified form of BiP and the
major epitope was O-linked N-acetylglucosamine.

Furthermore, we present evidence that BiP-specific T cell reactivity
is pathogenically altered in RA. Overt BiP-specific T cell reactivity as
determined by T cell proliferation assays could be observed in two
thirds of patients with RA, but neither in healthy individuals nor in
patients with other rheumatic diseases. Blocking anti-HLA-DR anti-
bodies expectedly decreased T cell proliferation indicating the pres-
ence of HLA-DR restricted effector T cells.

A subset of RA patients exhibited a BiP-specifically suppressed T
cell reactivity. Blocking anti-HLA-DR antibodies in these assays
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overcame the suppressive effect and allowed an increased prolifer-
ation. This argues strongly for the presence of BiP-specific regula-
tory T cells restricted for HLA-DR and BiP-specific effector T cells
restricted for HLA-DP and -DQ in this subset of RA patients. These
effects could not be mimicked by blocking anti-IL-10 or anti-TGF-b
antibodies, implicating that other factors or also direct cell-cell-
contact are required.

Apparently, the healthy immune system views BiP as a component
to which autoreactivity is either avoided or tightly regulated. In RA
this general principle appears to have lost control. BiP-reactive may
serve as a new diagnostic marker in RA, while regulatory T cells may
provide means for a specific therapy.

P14

Lysozyme and its biological value in rheumatoid
arthritis (RA)

J Smirnow and M Wislowska

Central Clinical Hospital, 137 Woloska Street, Warsaw, Poland

Lysozyme or muramidase catalyzes the hydrolysis of 1,4-beta-link-

ages between N-aacetylmuramic acid and N-acetyl-D-glucosamine

residues in peptidoglycan. A basic enzyme that is present in saliva,

tears, egg white and many animal fluids. Its function is an antibacter-

ial agent. Lysozyme is well known for the ability to hydrolize the cell

wall of bacteria.

Objective: The aim of study was to measure the concentration of

lysozyme in synovial fluid in RA patients.

Methods: We measured the lytic activity of lysozyme towards

micrococcus lysodeikticus (1, 2, 3 ), bacteria which are highly sus-

pectible to lysis by lysozyme by the turbidometric method 30 syn-

ovial fluid of RA patients. In order to obtain a method covering a

wider range of lysozyme concentrations, Osserman and Lawlor

worked out the so-called lyso-plate method (4).

The test measured the zone of clearing by lysozyme in an agar plate,

in which microccocus lysodeikticus is embedded. After about 18

hours the diameter of the zone of clearing is measured.

Results: In all our RA synovial fluid we observed increased level of

lysozyme.

Conclusions: The increased levels of lysozyme in synovial fluid in

RA could indicate of monocyte/macrofage activity and might be

used to study disease activity in RA.
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Differential effect of corticosteroid therapy on the
cytoplasmic cytokine expression in CD4 and CD8
positive T cells from lupus patients

E Kiss, M Aleksza, P Antal-Szalmas, S Sipka and Gy Szegedi

3 Department of Internal Medicine, Medical and Health Science
Center, University of Decrecen, Hungary

Due to their different antiinflammatory and immunmodulatory effects
corticosteroids are widely used in the treatment of SLE. Literature
data support both Th1 and Th2 dominance in lupus. There are only
few reports about cytokine profile of CD8+ T cells in SLE.

In the present study we examined by flow cytometry the cytoplasmic
IFNY, IL-4 and IL-10 expression in CD4+ and CD8+ T cells from six
active, untreated, newly diagnosed SLE patients, who received after
that 1 mg/kg methylprednisolon. Pretreatment expression of IFNy
was lower, while IL-4 and IL-10 expressions were higher in CD4+,
but not in CD8+ T cells of patients than in control cells. Corticos-
teroid treatment increased IFNy and decreased IL-4 and IL-10
expressions in patients’ CD4+ cells, but had no significant effect on
the cytoplasmic cytokine expression of CD8+ cells.

In conclusion, present results indicate that corticosteroid therapy
does not influence INFy, IL-4 and IL-10 expression in CD8+ T cells
of lupus patients, and it may have pathogenic significance.

P16

Elevated IL-16 level is a non-genetic characteristic
of patients with severe systemic lupus
erythematosus

LR Lard, BO Roep* and TWJ Huizinga

Departments of Rheumatology and Immunohaematology and
Bloodbank®, Leiden University Medical Center, Leiden, The
Netherlands

Introduction: IL-16, origanilly named lymphocyte chemoattractant
factor, is a cytokine which is mainly produced by CD8+ T cells.
Several reports have described that increased levels of IL-16 are in
part responsible for T cell abnormalities in SLE patients. It is
unknown if the previously reported increased levels of IL-16 is a
characteristic underlying susceptibility to SLE or is a characteristic
of the disease itself.

Methods: Accumulated organ damage was measured with the
SLICC/ACR Damage Index. Twenty-five severe (SLICC/ACR: 4.9
2.5) and ten non-severe (SLICC/ACR: 1.0 £ 0.8) SLE patients
were included in this study. Also 11 first degree relatives and 12
healthy volunteers were included in this study. Plasma IL-16 levels
were measured by ELISA.

Results: No significant difference in the IL-16 levels of the first
degree relatives of patients with SLE (38.3 £ 11.1 pg/ml) were
observed when compared to controls (31.2 £ 10.1 pg/ml). In order
to analyze characteristics of the SLE in relation to concentration of
IL-16, IL-16 was measured in severe SLE patients (71.3 + 87.4
pg/ml; P=0.025) compared to healthy controls. On the other hand,
no significant differences were observed between the non-severe
SLE patients (37.8 = 26.1 pg/ml) and controls.

Conclusion: No evidence for increased IL-16 levels in first degree
relatives of the SLE patients was observed. IL-16 is enhanced in
SLE patients with a severe disease, but not in patients with non-
severe disease, thereby suggesting that IL-16 is associated with
disease severity, and not with susceptibility for SLE.
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Functional and biologic evaluation of
immunoregulatory cytokines in the
immunopathologic lesion of Sjogren’s syndrome

DI Mitsias, AG Tzioufas, Cl Veiopoulou, HM Moutsopoulos,
G Thyphronitis

Department of Pathophysiology, Medical School, University of Athens

Autoimmune diseases are commonly considered to involve a
Th1/Th2 imbalance in favor of Th1. Studies in mice suggest that the
Th1 cytokines overexpression may be implicated in the pathogene-
sis of autoimmunity. Recent results, though, in humans challenge
this notion.

Conflicting data have been published on the cytokine profile in
patients with Sjogren’s syndrome (S.s.). These data were mainly
obtained using PCR based techniques and in-situ hybridization.
Some of them indicate that a Th1 response is prevalent. To clarify
this issue, small salivary glands (SGL) from patients with S.s. with
different grades of infiltration as well as patients without S.s. but
with sicca manifestations, were cultured in RPMI plus 40 1U/ml of
recombinant IL2. IL4, IL13 and IFNgamma production in the culture
supernatants (SN) was evaluated with a sensitive ELISA and, in par-
allel, mRNA levels for the same cytokines were evaluated with a
quantative RT-PCR.

Within a period of a week, lymphocytes were evident in the cultures
in numbers depending on the infiltration of the gland. The pheno-
type of these lymphocytes, as determined by flow cytometry, was
similar to that published previously from SGL immunochemistry,
suggesting that these cells derive from the salivary gland. SN were
collected on various time intervals and mRNA was extracted from
the lymphocytes on day 12 of the culture. Interestingly, IL13 mRNA
was detected in almost all (17/19) of the samples, and both
IFNgamma and IL4 on the majority (16/19 and 14/19, respectively).
The cytokine production in the culture SN was examined in a set of
8 biopsies. IL 4 couldn't be detected ( <4 pg/ml), may be due to its
binding on the IL4R. Both IFNgamma and IL13 were present and
the ratio of IFNgamma/IL13 was related to the grade of infiltration (p
<0.05), indicating that the balance of Th1 vs Th2 changes in favor
of the former along with the severity of the disease. Finally, it was
demonstrated that the Th2 cytokines IL4 and IL13 are functional
since IgE was present in 12 out of 28 SN of cultured biopsies. IgE
was present in greater quantities in those biopsies that had low
grade infiltration (0-0.3 according to Chisholm's score) compared
to those with medium grade (0.3-0.6), while in biopsies with infiltra-
tion >0.6 it was undetectable.

These results show that in Sjogren’s syndrome the distinction
between Th1 and Th2 doesn't apply as both play a role to its patho-
genesis. Moreover it seems that Th2 response prevails at the early
stages whereas Th1 gradually augments as the disease progresses.

P18

High spontaneous CD40 expression by salivary
gland epithelial cells in Sjogren’s syndrome:
possible evidence for intrinsic activation of
epithelial cells

ID Dimitriou, G Xanthou, EK Kapsogeorgou, RF Abu-Helu,
HM Moutsopoulos and MN Manoussakis

Department of Pathophysiology, Medical School, University of Athens,
Greece

CDA40 is a surface protein originally identified on B cells. lts interac-
tion with CD40L on T cells plays an important role in the activation,
proliferation and differentiation of B cells. During the recent years,
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CDA40 has been identified in an expanding list of hemopoietic and
nonhemopoietic cells and has received an increased interest based
on its role in a variety of cell-mediated responses and its potential to
participate in the pathogenesis of chronic inflammatory disorders.
Sjogren’s Syndrome (SS) is an autoimmune exocrinopathy, which is
characterized by chronic lymphocytic infiltration of exocrine glands
and aberrant activation of epithelial tissues.

To investigate the participation of CD40 in the pathogenesis of SS,
the expression of this protein was studied in cultured non-neoplastic
salivary gland (SG) epithelial cell (SGEC) lines as well as in minor
SG biopsies obtained from 17 SS patients and 12 controls.
Immunocytochemical and flow cytometric analysis has revealed the
occurrence of constitutively expressed CD40 molecules on the
surface of our long-term cultured SGEC lines, which could be
further induced by IFNy and IL-13, but not TNFo, IL-4, IL-6, GM-
CSF and IFNY. In SGEC lines derived from SS patients, the sponta-
neous expression of membranous CD40 was significantly higher
compared to controls (P < 0,001), which is likely suggestive of their
activated status. In SG biopsies, CD40 was constitutively
expressed by B cells, ductal epithelial cells and endothelial cells but
not by other glandular cell types, such as acinar cells, myoepithelial
cells and fibroblasts. In addition, CD40L staining was also detected
in 30-50% of the infiltrating T cells in the biopsies of SS patients.
Our results possibly reveal the immunoregulatory potential of SGEC
and lend further support to a model of intrinsic activation in salivary
epithelia in SS, whereby these cells actively participate in the induc-
tion and maintenance of lymphocytic infiltrates of patients.
Acknowledgement: Supported by grants from the Hellenic Secre-
tariat for Research and Technology, the Lilian Voudouri Foundation
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Substance P and its cleavage products: effects on
interleukin-1 secretion of rheumatoid arthritis
monocytes/macrophages

E Wagner, G Partsch* and A Dunky

5th Medical Department, Wilhelminenspital, Vienna, Austria; *Ludwig
Boltzmann Institute of Rheumatology and Balneology, Vienna, Oberlaa,
Austria

Introduction: Clinical observations in man and experimental studies
support the importance of neurogenic mechanisms in the initiation
and perpetuation of inflammation. A leading role is attributed to sub-
stance P (SP), a tachykinin that besides its role in pain transmission
in the central nervous system is also secreted antidromically from
peripheral nerve endings into tissue in response to various stimuli.
Since SP might be cleaved into several cleavage products (CLP) in
the synovial fluid, we determined the effects of SP and its CLPs on
the production of IL-1 by monocytes/macrophages (MO) from
patients with rheumatoid arthritis.

Methods: MO from venous blood were separated and stimulated
with SP and its CLPs in various concentrations without and with
LPS stimulation (1ug/ml). The IL-1 concentration in the supernatant
was determined by ELISA. The CLPs SP 1-4, SP 4-11, SP 6-11,
SP 7-11 were applied in the experiments.

Results: SP and its CLPs (without LPS) had only weak and low (in
pM range) effects on IL-1 secretion. The stimulating effect of SP
and SP 7-11 was pronounced at lower concentrations, at higher
concentrations inhibition was observed. The other CLPs did not
show significant effects.

The same result was observed in MO with prior LPS stimulation.
However, with LPS there was an increase of IL-1 in the nMolar range.
Discussion: In contrast to the findings of other authors SP and SP
7-11 at higher concentrations inhibited IL-1 release from MO . The
effects were similar in LPS stimulated and LPS unstimulated MO,
therfore not due to full LPS stimulation at the concentration of
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1pg/ml. This could point to a mechanism of action different from the
classical neurokinin receptor of SP and CLPs on MO regarding
cytokine secretion.

P20

Human neutrophil production and cleavage of IL-
18: potentiating inflammatory arthritis?
SE Robertson, J Young, FY Liew, IB Mclnnes and JA Gracie

CRD/Department of Medicine, and Department of Immunology,
Glasgow Royal Infirmary, Glasgow, G31 2ER, Scotland

We have recently demonstrated the presence and involvement of
IL-18 in rheumatoid arthritis (RA) synovitis. Moreover, blockade of
IL-18 in vivo is protective in arthritis models. We sought to demon-
strate for the first time the production and intracellular processing of
IL-18 by human neutrophils. Thereafter we investigated novel pro-
cessing pathways and potential regulatory mechanisms for IL-18
bioactivity that could operate in synovium.

Methods: Matched peripheral blood (PB) and synovial fluid (SF)
neutrophils were isolated by ficoll density gradients. IL-18 was
detected in neutrophil total protein lysates by western blotting.
Serum free neutrophil culture supernatants were incubated with
recombinant IL-18 prior to HPLC fractionation and assessed for
biological activity using IL-18 sensitive KG-1 cells.

Results: Western blotting of neutrophil lysates isolated from PB
and SF of rheumatoid and psoriatic arthritis patients demonstrated
the presence of a number of IL-18 specific bands ranging in molec-
ular weight from 22 to 6 kD in size, representing pro, mature and
possible IL-18 cleavage products. HPLC purified culture super-
natants from PB and SF neutrophils contain heat sensitive enzy-
matic activity capable of in vitro cleavage of both recombinant pro
and mature IL-18. This caspase independent cleavage of IL-18
resulted in the generation of biologically active fragments capable of
modulating IL-18 induced IFN-g production by KG-1 cells.
Conclusions: These data demonstrate for the first time that modi-
fied fractions of IL-18 may be biologically active, suggesting the
existence of a novel regulatory mechanism in the IL-1 cytokine
family. In light of their rapid accumulation in large numbers within RA
joints, our data further suggest that both neutrophils and IL-18 play
important roles in disease pathogenesis.

P21

Intracellular expression of CXCR3 on rheumatoid
arthritis synovial tissue cells

O Krystufkova, J Vencovsky, S Ruzickova, J Sinkora*, J
Niederlova, CA Powert, C Plater-Zyberkt

Institute of Rheumatology, Prague, *Institute of Microbiology, Novy
Hradek, Czech Republic, "Serono Pharmaceutical Research Institute,
Geneva, Switzerland.

Introduction: Inflammatory cell infiltration and synovial activation are
important processes in rheumatoid arthritis. Chemotactic gradients
of various chemokines are responsible for cell attraction and possi-
bly for their activation. We have previously detected strong expres-
sion of chemokine receptor CXCR3 in the rheumatoid joint by
immunostaining.

Aim: Characterization of the cells expressing CXCR3 in RA synovial
membrane.

Methods: Synovial tissue samples were obtained from RA patients
undergoing synovectomy or a total joint replacement. Cells were

released by digestion with collagenase, DNAse and briefly with
hyaluronidase. A three colour fluorescence analysis was performed
with FITC conjugated anti-CXCR3 mouse MAb (R&D) and with a
panel of phycoerythrin (PE) conjugated MAb (anti-CD3, CD4, CD8,
CD19, CD55, CD31, CD68, CD14 and CD45). Live cells were
identified by propidium iodide. PBCs were stained using the same
protocol.

Results: As expected, a proportion of CD3+ and CD4+ blood and
synovial cells were CXCR3 positive. In addition, CXCR3 was also
seen in synovial cells positive for CD55, CD14, CD8 and to a lesser
extent CD31. However, in contrast to the surface staining of cells
from peripheral blood, synovial cells displayed only intracellular
staining for CXCR3. No CXCRS staining could be detected on the
surface of any type of viable synovial cell, including CD3 positive
lymphocytes.

Conclusions: Flow cytometry identifies synovial cells that display
intracellular CXCR3 staining. These cells are comprised of T lym-
phocytes, macrophages, possibly synovial fibroblasts and endothe-
lial cell populations. The intracellular presence of CXCR3 suggests
a possible internalization of this molecule, which may be a conse-
quence of ligand binding. The significance of this phenomenon and
of CXCR3 expression in cell types other than leukocytes remains to
be determined.

Acknowledgement: This work is supported by a grant NI/6459
from IGA MZ CR.
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Interleukin-13 (IL-13) in autoimmune rheumatic
diseases: relationship with autoantibody profile
T Rinaldi, A Spadaro, V Riccieri, E Taccari and G Valesini

Dipartimento di Terapia Medica, Unita di Reumatologia, Universita “La
Sapienza”, Rome, ltaly

The production of rheumatoid factor (RF) and antinuclear antibody
by B-cells could depend on different cytokines action. We evalu-
ated IL-13 serum levels in 230 patients with autoimmune rheumatic
diseases including rheumatoid arthritis (RA) [M/F=22/62; mean
age=55.2 (25-76) yrs; mean disease duration = 116 (5-605)
months], SLE [M/F=17/97; mean age=38.3 (15-70) yrs; mean
disease duration = 77 (1-456) months], Sjégren’s syndrome (SS)
[M/F=2/50; mean age = 55.2 (26-81) yrs; mean disease duration =
82 (3-540) months], and systemic sclerosis (ScS) [M/F = 1/31;
mean age=50.6 (20-73) yrs; mean disease duration = 113 (12-
276) months], in order to investigate the relationship of this cytokine
with the autoantibody profile.

Serum levels of IL-13 (pg/ml) were significantly increased in patients
with RA (P < 0.00003), with SLE (P < 0.03), with SS (P < 0.0007),
with ScS (P < 0.025) as compared to controls. IL-13 serum levels
correlated with those of RF in RA (P < 0.00001), SLE (P < 0.003)
and ScS (P < 0.03). IL-13 levels were higher in RA (P < 0.0002),
SLE (P < 0.004) and ScS (P < 0.05) patients with RF than patients
without RF. SS patients with anti-SSA/Ro antibodies had signifi-
cantly higher IL-13 levels than SS patients without this autoantibody
(P < 0.036). No statistically significative correlation was found
between IL-13 levels and any other antinuclear autoantibody or total
immunoglobulin levels or main clinical features of each disease.

This study suggests that IL-13 may be involved in the pathogenesis
of autoimmune rheumatic diseases, with a relevant role on RF pro-
duction. In SS, the lack of correlation between IL-13 and RF is prob-
ably due to the peculiar characteristics of this antibody in the
disease. We can conclude that the mechanisms involved in RF syn-
thesis recognise different pathways depending on the underlying
autoimmune disease.
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Mice deficient in leptin (ob/ob) or in liptin receptor
(db/db) have a milder form of antigen-induced
arthritis

N Busso, A So, V Péclat and C Gabay*

Service de Rhumatologie, CHUV, 1100 Lausanne, Switzerland;
*Division de Rhumatologie, HUG, 1211 Geneve 14, Switzerland.

Leptin, the product of the ob gene, is synthesized exclusively by
adipocytes to regulate the body weight in a central manner through
its interaction with long isoform of leptin receptor ob-Rb. However,
Ob-Rb is also expressed in lymphoid tissues and leptin has been
shown to play an important role in cell-mediated immunity. We
therefore decided to examine the role of leptin in vivo by analyzing
the phenotype of mice deficient in leptin (ob/ob) or in ob-Rb (db/db)
during antigen-induced arthritis (AIA). Arthritis was induced by an
intraarticular injection of methylated bovine serum albumin (MBSA)
in the knees of previously immunized ob/ob, db/db, control litter-
mates and wild-type mice, all in C57BL/6 background. The severity
of arthritis was determined by 99m Technetium (99m Tc) uptake. In
addition, the degree of articular inflammation was also determined
after sacrifice by histology scoring. Levels of circulating
immunoglobulins and antibodies against mBSA were measured by
ELISA. The responses of isolated lymph node cells to mBSA were
also examined. The results showed that joint inflammation, as mea-
sured by 99m Tc uptake, was significantly reduced in ob/ob mice
as compared with control littermates and wild-type mice (on day 1
of arthritis: P < 0.002 and P < 0.001, respectively; on day 3: P <
0.03 and P < 0.02, respectively). In addition, histology studies
showed that ob/ob mice had markedly less synovial inflammation
than lean controls (P < 0.04). In contrast, there was no difference in
proteoglycan content within the articular cartilage as assessed by
Safranin-O staining. The in vivo production of antibodies against
mBSA was significantly decreased in ob/ob mice as compared with
controls (P < 0.03). Circulating levels of IgG2a were also signifi-
cantly lower in ob/ob mice than in controls, whereas levels of IgM
were not different. In vitro lymph node cell proliferation in response
to mBSA was significantly reduced in ob/ob mice as compared with
controls. In addition, production of interferon-g by cultured lymph
node cells was significantly lower in ob/ob than in control mice,
whereas opposite results were observed for IL-10. Experiments per-
formed in db/db mice confirmed the findings in leptin-deficient mice.
In conclusion, leptin appears to regulate both the cellular and
humoral components of the immune response against mBSA and to
contribute to the mechanisms of joint inflammation in AlA. In addi-
tion, these results demonstrate that the effects of leptin on the
immune system are mediated through its interaction with ob-Rb.
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Temporal expression of cytokines and chemokines
in rat adjuvant-induced arthritis

Z Szekanecz, MM Halloran, JM Woods, MV Volin, GK Haines
and AE Koch

Third Department of Medicine, University of Debrecen, Hungary and
Northwestern University, Chicago, lllinois, USA

Adjuvant-induced arthritis (AlA) in rats is a relevant model for human
rheumatoid arthritis (RA). In this study, th expression of the cytokines
TNF-alpha, IL-1 and IL-6, as well as the chemokines MIP-1-alpha,
MCP-1 and ENA-78 in the sera and joint homogenates of AlA and
control, sham-injected rats was studied over a 47-day period. All of
these cytokines and chemokines showed increased production in
AlA. In addition, TNF-alpha, IL-1, ENA-78 and MIP-1-alpha could be
termed as “early” mediators, as their production increased in the first
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14-21 days and it correlated with early events in synovitis, such as
neutrophil ingress, joint swelling and general symptoms. TNF-alpha
may have mostly systemic, while IL-1 mainly local synovial effects. IL-
6 and MCP-1 were found to be “late” inflammatory mediators, as
their secretion was up-regulated after 2 weeks post-adjuvant injec-
tion and remained high during the observation period. Also, signifi-
cant correlation was found between the production of TNF-alpha
and that of chemokines. In conclusion, the differential expression of
“early” and “late” cytokines and chemokines may account for various
events underlying synovitis in AlA.
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Dynamics of early synovial cytokine expression in
rodent collagen-induced arthritis: a therapeutic
study

K Palmblad*, H Erlandsson Harris*, K.J Traceyt
and U Andersson*

*Rheumatology research unit, Karolinska Hospital, CMM L8:04, 171
76 Stockholm, Sweden; TNorth Shore University Hospital, Manhasset,
NY, USA

This study was performed to elucidate pathophysiological events
prior and during the course of collagen-induced arthritis (CIA) in DA
rats. Kinetic studies of local cytokine responses were determined
using immunohistochemisrty and computer-aided image analysis.
We also investigated the effect of the macrophage-pacifying com-
pound CNI-1493 on proinflammatory cytokine expressions. Synovial
cryosections were analysed at various time points for the presence
of IL-1B3, TNF and TGF-B. Unexpectedly, an early simultaneous TNF
and IL-1 expression was detected in resident cells in the lining
layer, preceding disease onset by more than one week. The pre-
dominant cytokine synthesis by synovial (ED-14+) macrophages
coincided with clinical disease. TNF-production greatly exceeded
that of IL-1B. CNI-1498 treatment did not affect the early TNF and
IL-1B synthesis, while disease-associated TNF and IL-1( production
was greatly reduced. Furthermore, CNI-1493 significantly up-regu-
lated synthesis of the anti-inflammatory cytokine TGF-3 and thereby
shifted the balance of pro-inflammatory and anti-inflammatory
cytokines in the arthritic joint in a beneficial way.

P26

Comparison of arthritogenic and nonarthritogenic
Eubacterium aerofaciens cell walls
X Zhang, M Rimpildinen, E Simelyte and P Toivanen

Department of Medical Microbiology, Turku Immunology Center,
University of Turku, Turku, Finland

We have recently reported that cell walls (CWs) of two closely
related E. aerofaciens strains appear arthritogenic or nonarthrito-
genic when injected i.p. into the rats (Zhang et al. Rheumatology
2000). These strains have different structures of the CW peptido-
glycan (PG). To further define what determines the arthritogenicity
of these human intestinal bacteria, the tissue distribution of their
CWs was compared. Muramic acid (MurNAc), a component of
PG, was selected as a marker for bacterial CW as it is not synthe-
sized by eukaryotic cells. Gas chromatography-mass spectrometry
was applied to identify and quantify MurNAc. The results obtained
indicate that the amount of MurNAc was much higher in the spleen
and liver after injection of the arthritogenic CW than after injection
of the nonarthritogenic CW. MurNAc was detected in synovial
tissues and fluids from day 1 to day 28 after injection of the arthri-
togenic CW, but not after injection of the nonarthritogenic CW.
This is probably due to the resistance of the arthritogenic CW
against biodegradation; lysozyme and mutanolysin degraded the
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arthritogenic CW only by 21-34%, whereas the nonarthritogenic
CW was degraded by 77-78%, both after 24h incubation. Further-
more, degradation by mutanolysin significantly increased the
capacity of the arthritogenic PG to stimulate rat macrophages to
secrete TNF-o. and MCP-1, whereas it dramatically decreased
such a capacity of the nonarthritogenic PG, suggesting that pep-
tides with proinflammatory activity are released from the arthrito-
genic PG. These results, obtained with an arthritogenic and
nonarthritogenic strains of E. aerofaciens, indicate that capacity to
resist biodegradation, leading to persistence in the tissues, and to
release proinflammatory PG peptides, are crucial factors determin-
ing arthritogenicity or nonarthritogenicity of a bacterial CW.

P27

Immune complex stimulation of peripheral blood
mononuclear cells result in enhancement of
suppression of IL-12 production dependent on
soluble serum factors

A Tejde, K Nilsson Ekdahl, B Nilsson and J Ronnelid

Department of Clinical Inmunology, University Hospital, Uppsala, Sweden

Immune complexes can induce the production of various cytokines
in vitro. Both IL-10 and IL-12 could be induced by addition of heat-
aggregated immunoglobulins to mononuclear cells in serum-free
cell culture systems. Addition of native serum to the cell cultures
influenced the effects on IL-10 and IL-12 in opposite ways. While
IL-10 levels were increased in cell cultures with native human
serum, IL-12 production was inhibited as compared to cultures with
monomeric IgG. Two series of experiments suggested that the
effects of immune complexes on IL-12 production depended on the
activity of the classical complement pathway in the serum: 1.) Heat-
inactivation of serum reverted the inhibitory effect of immune com-
plexes on IL-12 production. 2.) C4 deficient serum behaved as a
heat-inactivated normal serum concerning the effects on IL-12 pro-
duction, and this effect could be reversed by addition of C4. The
effects of neutralizing IL-12 had modest effect on immune complex-
induced IL-10 production, and the effects of neutralizing IL-10 had
no effect on IL-12 production. IL-10 production in the presence of
immune complexes could be partially blocked by anti-FcgammaRIl
antibodies, while the immune complex-mediated effects on IL-12
not changed by blocking FcgammaRiIl or FcgammaRIll.

Opposite and complement-dependent effects on the production of
IL-10 and IL-12 can be of importance in cytokine-dependent
autoimmune diseases like rheumatoid arthritis or systemic lupus ery-
thematosus, where local or systemic activation of the classical com-
plement pathway participate in the disease processes. Blocking of
complement activation or receptors for activated complement com-
ponents might gain increased attention as potential targets for
immune therapies in the light of such cytokine-deviating effects.

P28

Inflammatory arthritis, hypoxia and vascularity
PC Taylor, A Steuer, P Etherington, D Cosgrove and RN Maini

Kennedy Institute of Rheumatology at Imperial College School of
Medicine, London, W6 8LH, UK

We have employed novel technology to investigate the relationship
between synovial tissue oxygen levels and vascularity in human
inflammatory arthritis. Silver microelectrodes were used to measure

synovial tissue oxygen levels in knee joints of 15 patients with
inflammatory arthritis (6 RA, 2 SLE, 1 psoriatic, 1 crystal, 2 reactive
and 2 seronegative oligo-arthritides). Synovial membrane cells were
obtained from tissue biopsies and ex-vivo production of vascular
endothelial growth factor (VEGF) was measured. In RA patients, 50
ml N/Saline was injected into the joint and the electrode positioned
in the cavity such that the rate of oxygen consumption could be
measured. Microelectrodes were also used to assess synovial pO2
levels in a single metacarpophalngeal (MCP) joint in 5 RA patients.
These joints were simultaneously imaged by high resolution ultra-
sound and power colour doppler to determine the relationship
between joint architecture, vasculature and tissue pO2.

In knees, synovial tissue pO2 levels were significantly lower in
patients with active RA (mean = 7 mm Hg) than in patients without
RA (mean = 40 mm Hg; P = 0.002). In RA, oxygen was consumed
from N/Saline introduced into the cavity at a rate of 20.5 mm
Hg/min. Production of VEGF from synovial cells was greater for
patients with RA (mean = 868pg/106 cells) than from synovial cells
from patients without RA (mean = 84pg/106 cells; P< 0.01).

In the 5 MCP joints studied, a total of 9 vascular areas were sampled.
The mean pO2 at these sites was 97 mmHg. In 19 non-vascular
areas sampled, the mean pO2 was 34 mm Hg (range 6-73). In a vas-
cular erosion the tissue pO2 was measured as 41 mm Hg.

In conclusion, marked hypoxia is observed in selected regions of
inflamed synovium and is a likely stimulus for local VEGF production
and angiogenesis. However, the increased vascularity associated
with erosive damage is insufficient to restore oxygen homeostasis at
the site of joint destruction.

P29

Cartilage-derived morphogenetic protein-1 and -2
are endogenously expressed and stimulate
proteoglycan synthesis in healthy and
osteoarthritic human articular chondrocytes

K Bobacz, A Soleiman*, W Graninger and L Erlacher

Department of Rheumatology, University of Vienna, Austria;
*Department of Pathology, University of Vienna, Austria

Objective: Cartilage-derived morphogenetic protein-1 and -2
(CDMP-1 and -2) form a subgroup within the Bone morphogenetic
protein family. While they are essential during embryonic joint and
limb development, their role in postnatal articular cartilage is not fully
clear. In this study we examined the stimulatory effects of CDMP-1
and -2 on proteoglycan synthesis and cell proliferation on postnatal
human articular chondrocytes and investigated the hypothesis that
osteoarthritic chondrocytes lose their responsivness to CDMP-1
and -2 compared to healthy cells and thus lead to a decrease in
proteoglycan synthesis that impairs maintenance of matrix integrity.
Methods: Chondrocytes were isolated from human articular carti-
lage from patients with and without osteoarthritic lesions. Cell
number was assessed directly after collagenase digestion and chon-
drocytes were cultured as monolayers for a period of seven days in a
chemically defined serum-free basal medium (BM) with and without
the addition of recombinant CDMP-1 and -2. The proteoglycan-syn-
thesis rate was measured by [35S]sulfate incorporation into newly
synthesized macromolecules. Growth factors influence on cell prolif-
eration was investigated by [3H]thymidin incorporation. Using RT-
PCR the endogenous expression of CDMPs and their respective
type | and type Il receptors was examined.

Results: Cell number per mg tissue of osteoarthritic cartilage was
significantly reduced, on an average by 45%, compared to healthy
controls (P < 0.007). CDMP-1 and -2 stimulation markedly



increased proteoglycan synthesis in postnatal human articular chon-
drocytes (P < 0.05). A comparison of the biosynthetic activity
between healthy and osteoarthritic samples revealed no difference,
neither in stimulated nor in unstimulated cultures. [3H]thymidine
incorporation showed that CDMP-1 and -2 treatment had no effect
on cell proliferation. RT-PCR results indicated that CDMPs and their
respective receptors are endogenously expressed not only in
healthy but also in osteoarthritic cartilage.

Conclusion: The present study shows that CDMPs are potent stim-
ulators of proteoglycan synthesis in postnatal articular chondrocytes
and exert their anabolic effects on both healthy and osteoarthritic
cartilagenous tissue. This data and the finding that CDMPs and
their receptors are endogenously expressed in healthy and
osteoarthritic cartilage suggest that osteoarthritis is not associated
with a loss of responsivness to CDMP-1 and -2. Moreover the
decrease in cell number seems to be important for the limited tissue
repair capacity in osteoarthritis.

P30

Effects of cartilage-derived morphogenetic
proteins and osteogenic protein-1 on
osteochondrogenic differentiation of periosteum-
derived cells

R Gruber*t, C Mayer*, K Bobacz*, M-T Krauth*, W Graninger*,
FP Luyten#, L Erlacher*

*Clinic of Internal Medicine Ill, Department of Rheumatology, Vienna,
Austria; 'School of Dentistry, Department of Oral Surgery, University of
Vienna, Austria; *Division of Rheumatology, University Hospitals, KU
Leuven, Belgium

Localization studies and genetic evidence have implicated Cartilage-
derived morphogenetic proteins-1, -2 (CDMP-1 and CDMP-2) and
osteogenic protein-1 (OP-1) in the osteochondrogenic differentiation
of mesenchymal progenitor cells during embryonic development and
in postnatal life. Based on their expression pattern and the evidence
that periosteum contains mesenchymal cells in the cambium layer
that can undergo bone and cartilage formation, we hypothesized that
CDMPs and OP-1 may be involved in long bone development and
fracture healing. To test this hypothesis, periosteum-derived cells
from young calves were cultured as monolayers under serum-free
conditions with and without the addition of recombinant CDMP-1,
CDMP-2 and OP-1. Phenotypic analysis indicate that periosteum-
derived cell populations prepared, expanded and cultured under the
conditions described below, constitutively express mRNAs for the
bone markers osteocalcin, osteopontin and collagen type |, and the
chondrogenic markers collagen type Il and aggrecan as determined
by reverse transcription (RT)-PCR. Moreover, histologic examinations
showed positive staining for alcian blue and alkaline phosphatase
(AP). Treatment of periosteum-derived cells with CDMPs and OP-1
resulted in a dose-dependent increase of cell proliferation; CDMP-2
was less active in this regard. Furthermore, all growth factors
enhanced osteogenic differentiation as assessed by a time- and
dose-dependent stimulation of AP activity and OP-1 increased
mRNA expression for osteocalcin and collagen type I. We further
examined the effects of CDMPs and OP-1 on chondrogenic differen-
tiation of periosteum-derived cells. Both CDMPs and OP-1 stimu-
lated  35S-sulfate  incorporation into newly  synthesized
macromolecules with OP-1 having a more pronounced stimulatory
effect when compared with CDMP-1 and CDMP-2. Our results indi-
cate that distinct members of the BMP-family act on periosteum-
derived cells to increase their mitotic and metabolic activity. The
enhancement of both the chondrogenic and osteogenic differentia-
tion suggests that these growth factors might contribute to the post-
natal local regulation of bone formation and fracture repair.
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TNFa, IL10 and TGFb1 gene polymorphism in
myositis and mixed connective tissue disease
(MCTD)

A Hassan, | Lundberg and L Padyukov

Rheumatology Unit, Dept. of Medicine, Karolinska Institutet, S-171 76
Stockholm, Sweden

Background: The polymorphisms in the regulatory regions of
cytokine genes have been considered as potential markers for
disease susceptibility. Some of these polymorphisms are proved to
have functional roles. These could be important for understanding
the pathogenesis of myositis and MCTD, which are inflammatory
diseases of unknown genetic background. Our aim was to investi-
gate whether iV308 TNFA, -1082 IL10 and codon 25 TGFB1 gene
polymorphisms associate with myositis and/or MCTD or with
certain clinical and immunological parameters in these disorders.
Patients and Methods: 72 patients with myositis and 24 patients
with MCTD were genotyped for the above markers and compared
with a control group from the same population. Gene specific PCR
with restriction endonuclease mapping was used for the detection
of polymorphisms.

Results: Our preliminary data suggested that the frequency of T2
allele of TNF was significantly increased in myositis patients com-
pared to the controls. There were 28 homozygous TNF1/TNF1
(39%), 39 heterozygous TNF1/TNF2 (54%) and 5 homozygous
T2/T2 (7%) with frequency alleles 39 and 61% (TNF1 and TNF2
respectively). Regarding the MCTD patients there was a tendency
for those patients who had high serum levels of TNF-o. to carry the
TNF2 allele (P value was 0.08). The frequencies of IL10 and
TGFB1 alleles were not different in myositis or MCTD compared to
the control group.

Conclusion: An increased frequency of the TNF2 allele which may
be associated with high production of TNF-o. levels was observed in
myositis patients. This may be of importance for the pathogenesis of
this disorders.

P32

Association between TNF -308A and systemic
lupus erythematosus in relation to HLA-DR3 and
six microsatellite markers on the short arm of
chromosome VI

MW van der Linden*t, A van der Slik#, E Pietermant, E Zanelli,
MJ Giphart#, FC Breedveldt, RGJ Westendorp$
and TWJ Huizingat

Departments of *Clinical Epidemiology, TRheumatology,
*Immunohaematology and Blood Transfusion, and SGeneral Internal
Medicine, Leiden University Medical Center, Leiden, The Netherlands

Allelic imbalance at polymorphic loci within the human HLA-DRB1
and TNF genes has been observed in association with increased
susceptibility to systemic lupus erythematosus. We investigated
whether the association of HLA-DRB1*0301 (HLA-DR3) and TNF-
308A with SLE could be attributed to linkage to six polymorphic
microsatellites between HLA-DRB1 and HLA-C. Ninety-one con-
secutive Caucasian patients with SLE and 253 controls (organ
donors) were typed for HLA-DRB1, D6S1014, D6S273, TNFa,
MIB, C-1-2-5 and C-1-3-2 and for TNF promoter polymorphisms.
Independent contribution of alleles to disease susceptibility was
estimated by crosstabulation and multivariate regression.

Results: Carriership of TNF-308A was associated with susceptibil-
ity to SLE (odds ratio [95% confidence intervall, 3.70 [2.24-6.11]).
This remained present after stratification on carriership of HLA-DR3
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(pooled odds ratio, 2.53 [1.37-4.70]). Stratification further revealed
a possible association of carriership of C-1-2-5*192 with protection
from SLE beyond the effects of HLA-DR3 and TNF-308A. Gene
dose effect was observed for -308A only (homozygotes, 7.75[3.01-
20.0], heterozygotes, 3.15[1.85-5.37]). In multivariate analysis, the
association between HLA-DR3, TNF-308A, and C-1-2-5*192
remained independently associated with susceptibility to SLE (2.58
[1.29-5.18], 2.76 [1.43-5.31], and 0.26[0.10-0.66], repsectively).
Conclusion: An association of carriership of TNF-308A with sus-
ceptibility to SLE can not be attributed to linkage to HLA-DR3, nor
to other polymorphic markers in the vicinity of the TNF gene. Further
loci that are independently associated with SLE might be located in
the vicinity of marker C-1-2-5.

P33

A single nucleotide polymorphism on the IL-10
locus defines an expression polymorphism and a
possible risk factor to develop RA

LR Lard, JJM Schonkeren, E Pieterman, R Westendorp*,
FC Breedveld and TWJ Huizinga

Departments of Rheumatology and *Clinical Epidemiology, Leiden
University Medical Center, Leiden, The Netherlands

Introduction: IL-10 production differs between individuals. We have
evaluated the IL-10 production in whole blood cultures with/without
LPS. The comparison of monozygotic twins, sibs and unrelated indi-
viduals yielded an estimate of heritability of 70% (Lancet 98). More-
over the ex-vivo IL-10 production was associated with haplotypes
defined by alleles of CA-repeats (PNAS 98). In line with these results
we have demonstrated that the interindividual differences in produc-
tion of mMRNA encoding IL-10 are similar than the interindividual dif-
ferences in IL-10 protein production (Rheumatology 2000).

Aim: A) to define SNPs associated with common haplotypes. B) to
study the association of IL-10 production with haplotypes/SNPs. C)
to measure the distribution of IL-10 SNPs in RA versus controls.
Methods: DNA of high and low IL10 producers were sequenced.
Subsequently, the association between LPS-induced IL-10 produc-
tion and previously described (Lancet 98) panel was analyzed.
Results: The following SNPs were identified: -3575 A to G, -2849
A to G, -2763 A to C and -1330 A to G. Previously (Genes and
Immunity 99) we have identified 4 ancestral IL-10 haplotypes. The
current SNP’s on: IL10.1 R3-AAAA-(IL10G)-GCC, 1L10.2 R2-
TGCG-(L10G)-ACC, IL10.3 R2-AGAA-(IL10G)-GCC, and IL10.4
R2-TGCC-(IL10G)-ATA. To investigate whether these SNP's were
functional we analyzed the LPS-induced IL-10 production of 161
healthy donors with a specific genotype: -3575: AA (n = 38) 1896
ng/ml, AT (n=76) 3232 ng/ml, TT (n = 47) 3195 ng/ml. -2849: AA
(n=21) 2115 ng/ml, AG (n = 75) 2950 ng/ml, GG (n = 65) 3111
ng/ml (Mann-Whitney test both P < 0.05). Next, the analysis was
repeated in a different group of donors: 135 partners of patients
with SLE/MS: -3575: AA (n = 29) 4190 ng/ml, AT (n = 71) 4521
ng/ml, TT (n = 35) 4401 ng/ml (MW-test P = 0.6).

-2849: AA (n=26) 3845 ng/ml, AG (n=41) 4577 ng/ml, GG (n=
68) 4543 ng/ml (MW-test P = 0.04, for G carrier versus non G: P
= 0.02). Next, the distribution of -2849 SNP was compared in RA
patients compared to controls. Control-Panels were 1) partners of
MS-SLE patients (n = 135) and 2) organ donors (n = 168). RA-
patients were: 1) incident RA cases, 2) outpatient consecutive RA
and 3) RA patients from our early arthritis cohort.

Conclusion: We (Eskdale et al, Lancet 98) have previously found
that the allele IL-10R3 microsatellite was less frequent in three
ethnic groups of RA patients (Afro-americans P < 0.01, English P<
0.008 and Scottish P < 0.02). The SNP that defines the haplotype
on which R3 is located is also less prevalent in three groups of

Control RA Patients
(1) 2 (1) 2 3
AA 27 16 3 24 16
AG 42 64 38 141 74
GG 71 88 51 152 91

Total chi-square: P=0.0014

dutch RA compared to two groups of dutch controls. These data
suggest that a high innate IL-10 production is a risk factor for RA.
This may be due to the B-cell stimulating properties of IL-10.

P34

Elevated levels of soluble intercellular adhesion
molecule -1 in systemic lupus erythematosus

N Kljukvina, S Shekshina, E Alexandrova, A Novicov and E
Nassonov

Moscow Medical Academy, Institute of Rheumatology of RAMS,
Russia

Obijective: To assess the value of measuring serum levels of soluble
intercellular adhesion molecule 1 (sICAM-1) in systemic lupus ery-
thematosus (SLE).

Material and methods: We studied 35 patients (pts) (7 female, 28
male), satisfying the ACR criteria for SLE. Mean age of pts was
31,4£12,0 years (range 17-63), mean disease duration was
81,8+£70,5 month (range 2-240). Disease activity was assessed by
disease activity indices (SLAM, SLEDAI). Enzyme-linked
immunosorbent assay was used to measure levels of sICAM-1
(R$D, USA). The results were compared with 18 healthy subjects.
Results: Levels of sSICAM-1 were found elevated (more than 2 SD
above the mean in normal controls, 443 ng/ml) in 7 of 35 (20%) pts
with SLE. The relations between positive sICAM-1 and some clini-
cal manifestations of SLE have been detected. We found significant
correlation between individual sICAM-1 serum level and the
SLEDAI (=043) and SLAM (r=0,56) scores, and ESR (r=0,53).

Parameters, Positive sICAM-1 Negative sICAM-1

(%) or mean £SD (n=7) (n=28) P
ICAM-1, ng/ml 512,3+455 284,3+85,0 <0,001
Malar rash 28,6% 14,2% NS
arthritis 42,8% 25% NS
nephritis 57,2% 32,1% NS
CNS involvement 71,4% 39,3% NS
Serositis 42,8% 14,3% NS
ESR, mm/h 38,0+24,8 21,2+16,1 <0,05
SLAM, score 16,0+7,4 9,03+5,7 <0,05
SLEDAI, score 18,0£12,4 10,247,75 <0,05

Conclusion: Elevated serum levels of siICAM-1 can be found in SLE
and correlate with disease activity. Longitudinal studies may estab-
lish their clinical value in the monitoring or the prognosis of patients.
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Spontaneous activation of JNK-1 and PI-3 kinase
can be induced in lupus-like chronic GVHD in the
P->F1 model

F Niculescu, P Nguyen, V Rus, H Rus and CS Via

University of Maryland School of Medicine and VA Medical Center,
Baltimore, MD 21201, USA

Abnormalities in intracellular signaling pathways have been
described in human SLE however, it is not clear whether they are
primary, predisposing events or secondary to SLE expression. To
address this question, we used a murine model of SLE (chronic P-
>F1 GVHD) and compared the function of a broad range of intracel-
lular signaling pathways. In this model, SLE-like disease is induced in
normal F1 mice by injection of parental CD4+ T cells and is medi-
ated predominantly by Th2 cytokines. In contrast, acute GVHD is a
cell-mediated anti-host response induced by CD4 and CD8 donor T
cells and both Th1 and Th2 cytokines. Spleen cell lysates from
control and GVHD mice (day 10 and 21) were immunoprecipitated
with antibodies to Raf-1, ERK-1, JNK-1, p38 MAPK and PI-3 kinase
and the function of the precipitated kinases determined using a spe-
cific substrate for each kinase. Raf-1 and ERK1 were selectively
increased in acute GVHD (2-fold) only, whereas JNK-1 and PI-3
kinases were increased in both acute and chronic GVHD. This
increase was approximately two fold greater for acute vs. chronic
GVHD mice for both kinases. p38 MAPK was not increased over
control in either form of GVHD and may reflect the earlier peak of IL-
2 (day 3) in this model. The data suggest that Raf-1 and ERK-1 may
be important in CD8 driven cell mediated immune responses
whereas JNK-1 and PI-3 kinase signaling may be important in CD4
driven antibody mediated immune response. Studies are under way
using purified T cell subsets to confirm this hypothesis. However
these data support the idea that the signaling abnormalities reported
in human SLE may be secondary to a continuous immune activation
rather than indicative of a primary predisposing event.

P36

T lymphocytes of patients with SLE lack Stat4

M Aringer, GH Stummvoll, G Steiner, CW Steiner, | Radda,
JS Smolen and WB Graninger

Department of Rheumatology, Internal Medicine Ill, University of
Vienna, Austria

Background: Signal transducers and activators of transcription
(Stats) are essential for cytokine receptor signaling. Stat4 is found
in lymphocytes and activated monocytes, where it is tyrosine-phos-
phorylated after IL-12 or (human) interferon-alpha bind their respec-
tive receptors. Stat4 plays a significant role in the development of
Th1 cells: Stat4-/- mice lack such cells and are Th2-shifted. More-
over, Stat4 expression is known to be influenced by lymphocyte
activation. We therefore investigated the expression of Stat4 in
human SLE.

Methods: Peripheral venous blood was drawn from 9 patients fulfill-
ing ACR criteria for SLE and 7 healthy controls. Protein lysates
were prepared from highly enriched T cells and standardized for
protein, electropheresed on polyacrylamide gels and electrotrans-
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ferred. Stat4 was detected using polyclonal antibodies, peroxidase-
conjugated secondary antibodies and chemoluminescence.
Results: Stat4 protein was clearly detectable in 5 out of 7 healthy
controls. In contrast, the T cells of only 1 of 9 SLE patients con-
tained Stat4. This difference was statistically significant (P = 0.035
in Fisher's exact test). This result was independent of disease activ-
ity or therapy. Lysates from crude PBMC lysates gave similar
results, which would be expected, given the normal cellular distribu-
tion of Stat4, but some SLE lysates contained additional bands of
similar size.

Conclusion: The lack of Stat4 protein in SLE T lymphocytes may
have immunological consequences by hampering Th1 answers. It is
unclear at the moment whether the differences observed are due to
constant immune stimulation.

P37

Global analysis of gene expression in unseparated
and CD8+ cells from bronchoalveolar lavage of
patients with scleroderma lung disease

IG Luzina, SP Atamas, R Wise, FM Wigley and B White

University of Maryland School of Medicine and Johns Hopkins Medical
Institutions, Baltimore, MD, USA

The molecular mechanisms that lead to lung fibrosis following lung
inflammation in patients with scleroderma are unknown. The objec-
tive of this study was to identify patterns of abnormal gene expres-
sion in unfractionated bronchoalveolar lavage (BAL) cells from
scleroderma patients. DNA microarrays were used to assess expres-
sion of over 4000 genes in BAL cells from 17 scleroderma patients
and 7 controls. Hierarchical matrices were constructed and showed
that BAL cell samples from patients with lung inflammation segre-
gated into one cluster, whereas BAL cell samples from patients
without lung inflammation and controls clustered in another. Next,
372 genes were identified that were expressed at least two- fold
higher or lower in BAL samples from patients without lung inflamma-
tion, compared to controls. These genes, which may represent a
scleroderma phenotype independent of tissue inflammation, clus-
tered into eight groups. One cluster of note included receptors for
several chemokines,IL-1, IL-13, IL-18,and IFN-gamma receptors, as
well as IL-10, IL-12, macrophage stimulating factor, VEGF, IGF
binding protein and TXK tyrosine kinase. Fibroblast growth factors,
other cytokines, and intracellular signaling molecules were among
the genes in other clusters. Finally, 238 genes were identified that
were over- or under- expressed in BAL cells from patients with
greater risk of lung fibrosis, that is, patients with lung inflammation,
compared to both patients without lung inflammation and controls.
These genes clustered into 3 groups which included genes induced
by stress (such herne oxygenase, complement components, and
heat shock proteins), multiple chemokines (such as MCP-1, MIP-1,
and PARC), and genes associated with several intracellular signaling
pathways (such as JNK2 kinase, diacylglycerol kinase, and phos-
phatidylinositol 4,5 bisphosphate 5-phosphatase). Similar studies of
global gene expression have begun with CD8+ T cells isolated from
BAL samples. Preliminary data suggest abnormal expression of lym-
photoxin beta, endothelin-2, fibroblast growth factors, and TGF-beta
RIl. In summary, scleroderma patients with lung inflammation have
distinct patterns of gene expression in BAL cells, compared to
patients without lung inflammation and healthy controls. Cluster
analyses of genes that are abnormally expressed in different patient
groups may shed light on new mechanisms that contribute to the
development of the scleroderma phenotype, including genes likely to
be involved in the inflammatory process and subsequent develop-
ment of fibrosis in this autoimmune illness.
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P38

Redox-sensitive changes in conformation and
cellular localization of LAT and downstream TCR
signaling lead to hyporesponsiveness of synovial
fluid T cells in rheumatoid arthritis

Sl Gringhuis, PHJ Remans, EAM Papendrecht-van der Voort, A
Leow, EWN Levarht, FC Breedveld and CL Verweij

Department of Rheumatology, Leiden University Medical Center, P.O.
Box 9600, 2300 RC Leiden, The Netherlands

In rheumatoid arthritis (RA), the synovial fluid (SF) T lymphocytes
present in the inflamed joints, display hyporesponsiveness upon
engagement of the TCR/CD3 complex despite phenotypic evi-
dence of former activation. We have previously shown that the
central and crucial adaptor protein LAT (linker for activation of T
cells), which plays a central and crucial role in the T cell receptor
(TCR)-mediated signaling pathways, exhibits deficient phosphoryla-
tion due to displacement of the integral membrane protein from the
plasma membrane in SF T lymphocytes. SF T lymphocytes exhibit
several features of chronic oxidative stress, e.g. severely decreased
intracellular levels of glutathione (GSH), and our previous studies
have indicated that the subcellular localization of LAT is sensitive to
changes in the intracellular GSH levels. The cysteine-to-serine sub-
stitutions of several cysteine residues (C26/29 or C117) within LAT
creates LAT mutants that are resistant to reduced intracellular GSH
levels and remain membrane-anchored in GSH-depleted cells.

In this study, we have used the redox-insensitive LAT mutants to
study the effect of redox balance alterations, like in SF T lympho-
cytes, on TCR signaling pathways downstream from LAT and on
CD28 signaling pathways. In co-transfection experiments, we show
that the presence of the redox-insensitive LAT mutants allows for
the partial restoration of the TCR-mediated signaling pathways, but
not the signaling pathways induced through the CD28 receptor.
The data are indicative that the Raf1-ERK and the calcium-cal-
cineurin pathways leading to transcriptional activation of AP-1 and
NFAT, respectively, are very sensitive to reduced intracellular GSH
levels, while the activation of the p38/Mpk2 pathway leading to AP-
1-mediated transcription is mostly unaffected by chronic oxidative
stress. A very proximal event in the CD28-mediated signaling path-
ways seems to be extremely sensitive to GSH depletion since cos-
timulation did not affect the transcriptional activity of either AP-1 or
NF-kappaB.

We conclude that the signaling pathways in SF T lymphocytes from
RA patients are affected at several levels by chronic oxidative
stress, all contributing to the observed hyporesponsiveness of these
cells.

P39

Peripheral corticotropin releasing hormone
signaling is mediated by Type 10 receptors in early
human inflammatory arthritis

A McEvoy, B Bresnihan, O FitzGerald and E Murphy

Department of Rheumatology, St Vincent's University Hospital, Dublin,
Ireland

Corticotropin Releasing Hormone (CRH) is essential for modulating
the effects of the inflammatory response in vivo. Elevated levels of
CRH are produced locally in inflamed human synovial tissue and
observations indicate a role for CRH in the pathogenesis of inflam-
matory joint disease. CRH action is initiated by two distinct sub-
types of CRH receptors, CRH-R1 and CRH-R2, which are
approximately 68% homologous. Each subtype exhibit spliced vari-

ants (o and B), displaying pharmacologically and functionally dis-
tinct isoforms.

To further elucidate the peripheral biological role for CRH we exam-
ined the expression of known CRH receptors subtypes in inflamed
human synovium (n = 14) and compared the expression patterns to
normal synovium. Immunohistochemistry and RT-PCR confirmed
enhanced expression of CRH-R1 receptors in rheumatoid (RA) and
psoriatic (PsA) arthritis synovial tissue. In all tissues studied CRH
R1oc mRNA was identified, however, we were unable to detect
other CRH R1 or CRH R2 isoforms in the same cohort of patients.
Immunoreactive CRH-R1 is abundantly expressed on vascular
endothelial cells and discrete perivascular cell populations, posi-
tively identified as mast cells. In contrast, in normal synovial tissue,
neither CRH receptor subtype is expressed.

Selective up-regulation of CRH receptors in inflamed synovial tissue
indicates that CRH functions locally, in an autocrine/paracrine
recept