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Examination of iL-6, tnf i and ii REcEptoR 
distRibution on pERiphERaL bLood mononucLEaR 
cELLs (pbmc) in sERopositivE and sERonEgativE 
RhEumatoid aRthRitis (Ra)
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Background and Objectives Despite significant clinical overlap, 
genetic evidence and, in part, response to therapy distinguish sero-
positive (RA+), i.e. rheumatoid factor (RF) positive RA patients 
from patients with RF and anti-CCP-negative (RA-) disease. The 
aim of this study was to profile RA+ and RA- patients with regard 
to the differential expression of receptors for IL-6 and TNF, cyto-
kines of established importance in RA.
Materials and Methods  PBMC of RA+ and RA- patients were 
compared to each other and to healthy individuals (HC). Most 
(93%) of the RA+ patients were also positive for anti-CCP antibod-
ies. PBMC were immediately prepared from peripheral venous 
blood. For determining the percentage of IL-6Rα (CD126), gp130 
(CD130), TNFR I (CD120a), and TNFR II (CD120b) positive cells, 
PBMC were stained with PE-labelled or control antibodies. Cells 
were analysed on a Becton Dickinson FACSCalibur fluorocytome-
ter, gating for lymphocytes.
Results Disease duration (median 7 (0.04–66) versus 3.5 (0.04–6) 
years) and disease activity (CDAI median 15.6 (5.3–54.5) versus 
13.5 (4.4–28)) were comparable between RA+ and RA- patients. 
Lymphocytes of RA+ and RA- patients differed in their lymphocyte 
expression of CD126+ and CD120b+. The percentage of CD126+ 
lymphocytes in RA+ was decreased in comparison with RA- (mean 
± SD, 49 ± 14 versus RA-58 ± 11, p = 0.05) and HC (59 ± 9%, 
p = 0.0007). The difference between RA- and HC was not signifi-
cant. The percentage of CD130+ lymphocytes in RA+ (51 ± 11) 
was decreased when compared with HC (58 ± 11%, p = 0.007). 
While the mean values for CD130 were similar between RA+ and 
RA- (55 ± 14%), the latter values were not significantly different 
from HC. In contrast to the IL-6 receptor, CD120b+ lymphocytes 
were increased in RA+ patients (69 ± 12% versus RA- 58 ± 12%, 
p = 0.04, versus HC 57 ± 11, p = 0.0002). Again, the difference 
between RA- and HC was not significant. The percentages of 
CD120a+ lymphocytes were low in all groups. Nevertheless, mean 
percentages of CD120a+ lymphocytes from RA- (1.5 (0.53–2) % 
versus HC (median 1 (0.4–4)% p = 0.05) were somewhat higher 
than those of RA+ (median 1.1 (0.3–3)%, p = 0.9).
Conclusions A direct comparison of (IL-6 mediated) downregula-
tion of CD126 and (TNF mediated) upregulation of CD120b sug-
gests that both are clearly more pronounced in RA+ than in RA-0. 
This was not explained by differences in disease activity.

ExpREssion of unfoLdEd pRotEin REsponsE gEnEs 
in synovium and bLood mononucLEaR cELLs of 
hLa-b27 positivE ankyLosing spondyLitis patiEnts 
is not incREasEd compaREd to othER aRthRitis 
patiEnts and hEaLthy contRoLs
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Background The HLA-B27 heavy chain is prone to misfolding. 
Misfolded proteins give rise to endoplasmic reticulum stress and 
activation of the Unfolded Protein Response (UPR). The UPR is 
strongly activated in HLA-B27 transgenic rats, an animal model for 
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form should be performed routinely in daily rheumatological prac-
tise including radiological assessment as well as standard evaluation 
of peripheral joints. Our data suggest that there is a necessity to 
create complex index which includes assessment of tendons/ 
entheses/peripheral joints for patients with JIA.

EvidEncE foR pRogREssivE REduction and Loss  
of tELocytEs in thE dERmaL cELLuLaR nEtWoRk  
of systEmic scLERosis
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Background and Objectives Telocytes are a distinct population 
of stromal cells which have been recently identified in a wide vari-
ety of tissues and organs, including the skin. By their extremely 
long cytoplasmic processes telocytes may act as supporting cells 
and form a scaffold to define the correct three-dimensional organ-
isation of tissues/organs during pre-natal life, or their repair/
renewal in post-natal life. Moreover, telocytes may influence the 
transcriptional activity of neighbouring stromal cells (fibroblasts/
myofibroblasts, mast cells), either by cell-to-cell contacts or by 
secreting paracrine signalling molecules, and may be implicated in 
tissue regeneration by cooperating with stem cell niches to form 
tandem cell structures. Systemic sclerosis (SSc) is a complex con-
nective tissue disease characterised by fibrosis of the skin and 
internal organs. Up to now, most of the studies have focused on 
fibroblasts/myofibroblasts, while little is known about the possi-
ble involvement of other stromal cell types in SSc pathophysiol-
ogy. In the present study, we investigated the distribution and 
ultrastructural features of telocytes in the skin of SSc patients 
compared with normal skin.
Methods Forearm skin biopsies were obtained from 24 SSc patients 
(13 limited cutaneous SSc (lcSSc), 11 diffuse cutaneous SSc (dcSSc)) 
and 10 healthy controls. Skin sections were subjected to immuno-
enzymatic or immunofluorescence labelling for CD34, CD31/
PECAM-1, alpha-smooth muscle actin (alpha-SMA), CD11c, CD90/
Thy-1, c-kit/CD117 and mast cell tryptase. Ultrathin sections were 
processed for transmission electron microscopy (TEM).
Results By an integrated immunohistochemical and TEM 
approach, we confirmed that telocytes were present in human der-
mis, where they were mainly recognisable by their typical ultra-
structural features and were immunophenotypically characterised 
by CD34 expression. Dermal telocytes were immunophenotypi-
cally negative for CD31/PECAM-1 (endothelial cells), alpha-SMA 
(myofibroblasts, pericytes/vascular smooth muscle cells), CD11c 
(dendritic cells/macrophages), CD90/Thy-1 (fibroblasts) and c-kit/
CD117 (mast cells). In normal skin, telocytes were organised to 
form three-dimensional networks distributed among collagen 
bundles and elastic fibres, and surrounded microvessels, nerves and 
skin adnexa (hair follicles, sebaceous and sweat glands). Telocytes 
displayed severe ultrastructural damages (swollen mitochondria, 
cytoplasmic vacuolisation, lipofuscinic bodies) suggestive of isch-
aemia-induced cell degeneration and were progressively lost from 
the clinically affected skin of SSc patients. Telocyte damage and 
loss evolved differently according to lcSSc/dcSSc subsets and 
early/advanced stages, being more rapid and severe in dcSSc.
Conclusions In SSc skin, the progressive loss of telocytes might  
i) contribute to the altered three-dimensional organisation of the 
extracellular matrix, ii) reduce the control of fibroblast/myofibro-
blast and mast cell activity, and iii) impair skin regeneration and/or 
repair.
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macrophages: blood and macrophages were induced with LPS and 
incubated with compound III for 24 h. Air pouch model: the inflam-
matory reaction was triggered by a carrageenan injection intra-
pouch. Inhibitors were injected i.p. and exudates were collected after 
6 h. Prostanoid analysis: Prostanoids were measured by mass spec-
trometry or enzyme immunoassay.
Results Compound III has an IC50 of 0.4 µM and 1 µM in human 
and murine mPGES-1 respectively. It has no activity on other 
enzymes of the prostanoid pathway and did not inhibit thrombox-
ane release from human platelets. In cellular assays, it reduced PGE2 
production in A549 cells, mouse peritoneal macrophages and LPS-
stimulated whole blood. In mouse peritoneal macrophages, com-
pound III caused a shunt to the prostacyclin pathway. Lastly, we 
assayed compound III in the air pouch model to verify its impact on 
the prostanoid profile and compare it to the profile obtained in 
mPGES-1 k.o. mice. As opposed to mPGES-1 genetic deletion, 
which attenuated PGE2 induction and caused a shunt to the throm-
boxane pathway, mPGES-1 inhibition with compound III reduced 
PGE2 production and tended to decrease the levels of other 
prostanoids.
Conclusions Compound III is an active and selective inhibitor of 
mPGES-1. Its impact on the prostanoid profile was assay dependent. 
However, in the air pouch, contrary to mPGES-1 gene deletion, 
compound III did not trigger shunting, a scenario more likely to 
represent the outcome of mPGES-1 inhibition at the inflammatory 
site.

idEntification of immunophEnotypic signatuREs  
in pERiphERaL bLood of muLtipLE scLERosis patiEnts 
by muLtipaRamEtRic fLoW cytomEtRy
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Background Multiple Sclerosis (MS) is a chronic inflammatory 
and demyelinating disease of the CNS with unknown aetiology 
until now. CD4+ T helper (Th) 1 cells, proinflammatory Th17 cells, 
CD8+ T cells, B cells, natural killer (NK) cells and denritic cells 
(DC) are accepted to play in important role in pathogenesis of dis-
ease. Lymphocytes of the peripheral blood from multiple sclerosis 
(MS) patients are characterised by proinflammatory function but 
robust cell surface markers to distinguish patients from controls are 
not available until now.
Methods/Results In this study we analysed frequency and phe-
notype of blood cell subsets by multicolour staining including up to 
50 different monoclonal antibodies that allowed detecting 894 
parameter combinations per sample, including 99 control parame-
ters. Relative event numbers, absolute cell numbers and relative 
fluorescence intensities of all fluorochromes were compared 
between 10 patients with a clinically isolated syndrome (CIS) or 
early relapsing-remitting MS (RRMS) and 10 healthy age- and sex-
matched controls and were analysed in a semiautomatic manner. 
Statistical significant results in expression profile between both 
groups were found involved receptors in inflammation (CD119, 
CD62L, CRTH2) on cells of adaptive and also innate immunity 
(Welch t-test < 0.05).
Conclusions The results identify a MS specific profile of peripheral 
blood leukocytes by a multiparametric cytometric approach. Thus, 
the large-scale immunophenotyping is appropriate tool to identify 
new disease relevant leukocyte subtypes and receptors and may 
have implications for diagnosis, pathophysiological understanding 
and therapy-monitoring of patients with MS and other autoim-
mune diseases.
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ankylosing spondylitis (AS), suggesting a role for HLA-B27 misfold-
ing in the pathogenesis of the human disease and the UPR has been 
linked to IL23 production.
Aim of the Study To study endoplasmic reticulum stress and acti-
vation of the UPR ex vivo in the synovium and peripheral blood 
mononuclear cells (PBMCs) of HLA-B27 positive AS patients as 
compared to patients with other inflammatory joint diseases and 
healthy controls.
Materials and Methods Synovial tissues were obtained from 
actively inflamed knees from patients with AS (HLA-B27 positive), 
other forms of spondyloarthritis (SpA) (HLA-B27 positive or nega-
tive), rheumatoid arthritis (RA) (HLA-B27 positive or negative) and 
other inflammatory joint diseases (‘non SpA/RA inflammatory joint 
disease’) (HLA-B27 positive or negative) (n = 10 in each group). 
PBMCs were isolated from whole blood samples taken from patients 
with AS (HLA-B27 positive), RA (HLA-B27 negative) and healthy 
controls (HLA-B27 negative) (n = 12 in each group). Activation of 
the UPR in all samples was analysed using quantitative RT-PCR 
with primers for DDIT3 (also known as CHOP), HSPA5 (also 
known as BiP), DNAJB9 and XBP1s. Gene expression levels were 
correlated to disease activity scores such as DAS28, ASDAS, BAS-
DAI as well as to CRP levels.
Results None of the UPR associated genes was specifically upregu-
lated in either the blood cells or synovial tissue from AS patients as 
compared to the other groups. In the synovial samples, only DDIT3 
expression was found significantly different between healthy con-
trols and HLA B27 negative SpA patients on the one hand and non-
SpA/RA inflammatory joint disease on the other hand. There was 
no significant difference in expression of HSPA5, DNAJB9 and XBP1s 
between the different groups. In PBMCs, expression of DDIT3 was 
different between groups and levels were significantly lower in the 
AS group compared to the RA group and the healthy controls. There 
was no difference in expression of the other genes between the 
groups.
Discussion Our data do not provide support for a critical and 
unique role of the UPR in AS and other forms of SpA. The difference 
in expression of DDIT3 in PBMCs with an increase in RA patient 
samples compared to AS patient samples suggests specific involve-
ment of this gene in RA.

chaRactERisation of a nEW mpgEs-1 inhibitoR  
in human and muRinE modELs of infLammation
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Background Microsomal prostaglandin E synthase-1 (mPGES-1) 
inhibition has been suggested as an alternative to cyclooxygenase 
(COX) inhibition in the treatment of pain and inflammation. This 
approach could potentially mitigate the gastro-intestinal and car-
diovascular side effects associated to traditional non-steroidal anti-
inflammatory drugs (NSAIDs) and Coxibs.
Aim To characterise a selective inhibitor of mPGES-1 and study its 
impact on the prostanoid profile in various models of 
inflammation.
Materials and Methods Potency and selectivity: Compound III 
was incubated with active enzymes of the prostanoid pathway 
(mPGES-1, COX-1/2, PGIS, H-PGDS). For potential cross-reactivity 
towards thromboxane synthase, compound III was tested in a 
thromboxane release assay in platelets. A549 cells: compound  
III was assayed in both short and long-term assays. Cells were 
 stimulated with IL-1β/TNF-α or IL-1β alone and incubated in the 
presence of inhibitors. Whole blood assay/mouse peritoneal 
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