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gelatinase expressed in three major forms: dimer, monomer and a complex with
neutrophil gelatin-associated lipocalin (NGAL). Interleukin-(IL)-6 is a pleiotropic
cytokine expressed by a variety of immune and non-immune cells. However,
the mechanisms by which IL-6 contributes to the pathogenesis of chronic
arthropathies are not fully understood.
Objectives: The purpose of the present work was to perform a comparative study
of the IL-6 production and MMP-9 activity in FLS stimulated with SF from patients
with osteoarthritis (OA), rheumatoid arthritis (RA) or spondyloarthritis (SpA). In
addition, the effect of IL-6 blockade on MMP-9 activity was evaluated.
Methods: Primary FLS were obtained from SF of the RA patients. Furthermore,
the SW982 human synovial cell line was used. The SF of patients with OA (n=11),
RA (n=11) or SpA (n=9) patients were pooled. The FLS were stimulated with OA,
RA or SpA SF pools and supernatants (SN) were collected after 24, 48 and 72
h. The IL-6 levels were assessed in the SN by ELISA. The gelatinase activity of
the SN was determined by zymography. The IL-6 function was blocked with the
anti-IL-6 receptor antagonist tocilizumab (TCZ) (200μg/ml).
Results: Earlier induction of IL-6 in SW982 cell line was observed by RA and
SpA SF stimulation since significant levels were detected at 24 h (p<0.001
and p<0.01 compared with non-stimulated cells, respectively), whilst OA SF
induced significant IL-6 secretion at 72 h (p<0.01). Similar results were observed
in primary FLS. In contrast to SF of OA patients, SF of patients with RA or
SpA induced increased and sustained secretion of active MMP-9. Moreover, the
molecular weight band corresponding with NGAL-MMP-9 complex, considered a
protected form of MMP-9, was detected with higher intensity in the SN of FLS
stimulated with RA or SpA SF compared with OA SF (p<0.001). In the presence
of TCZ, significant inhibition in the gelatinase activity of all MMP-9 forms was
observed at 48h of stimulation with RA or SpA SF (p<0.001 for MMP-9 dimer
and NGAL-MMP-9 complex; p<0.01 for MMP-9 monomer, compared with FLS
stimulated in absence of TCZ).
Conclusions: We conclude that SF of patients with inflammatory arthritis recreate
a differential microenvironment for FLS that impacts on early phenotypic changes
of these cells. The IL-6 provokes augmented and persistent MMP-9 activity in
FLS stimulated with RA or SpA SF. This work identifies TCZ as an inhibitor of all
forms of MMP-9.
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Background: CD8+ T cell responses to viral pathogens is crucial for the
prompt resolution of acute infections. SLE patients are more likely to have
infections due to suppression of immune system by long-term glucocorticoid and
immunosuppressive agent intake. Our previous study showed that low-dose IL-2
is effective in SLE.
Objectives: The present study is to evaluate the potential anti-infection effect of
low-dose IL-2 in refractory SLE patients.
Methods: Nine refractory SLE patients and 9 health controls (HCs) were recruited
three cycles of 1 million IU recombinant human IL-2 (rhIL-2), administered
subcutaneously every other day for 2 weeks, followed by a 2-week break. The
disease activitise were evaluated by rheumatologist. The frequencies of T cell
subsets were assayed by flow cytometry. Virus-specific CD8 T cells responses
were determined based on TNF-a, IFN-g and Grazmy B producing CD8 T
cells upon CMV-EBV-Flu (CEF) viral peptide pool stimulation and subsequent
intracellular staining.
Results: Most patients showed good clinical responses after three cycles of
low-dose IL-2 treatment. Clinical improvement was observed in SIR-4 response,
improved complement 3 and 4 serum level and decreased anti-ds-DNA serum
level. Functional profiling of CD8 T cells in low-dose IL-2 treated patients
revealed an increased in the frequencies of CEF viral peptide specific TNF-a+

and Grazmy-B+ CD8 T cells. Moreover, low-dose IL-2 treated patients showed
stronger antigen-specific response demonstrated by an increased stimulated/non-
stimulate TNF-a-producing CD 8 T cells proliferation fold. Compared with HCs,
SLE patients showed significantly lower frequencies of CEF specific Grazmy-B
producing CD8 T cell, and treatment with low-dose IL-2 significantly increased
the frequency of these Grazmy-B+ CD8 T cells in SLE patients.
Conclusions: Low-dose IL-2 treatment was effective and safe in refractory SLE
patients. Virus-specific antigen-specific CD8 T cell response could be enhanced
upon this treatment which might be potentially valuable in anti-infection in SLE.
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Background: Rheumatic manifestation such as arthritis, spondylitis are the most
common frequent extra-intestinal manifestations of inflammatory bowel disease
(IBD), affecting 6 to 46% of patients. IBD is an umbrella term with two most
prevalent entities namely Crohn’s disease and Ulcerative colitis, defined as
idiopathic chronic, relapsing and remitting inflammatory condition of intestinal
tract. MMP-9, a matrixin is involved in the degradation of extracellular matrix
promoting inflammation. Studies on MMP-9 knockout mice illustrated protection
from collagen induced rheumatoid arthritis (RA) and Dextran sulphate sodium
(DSS) induced colitis. Furthermore elevated MMP9 levels can be found in the
synovial fluid of RA patients as well as IBD patients signifying that targeting MMP9
may have therapeutic importance. Mangiferin, an active component of Mango has
demonstrated anti-inflammatory effects in the treatment of rheumatoid arthritis
with low side-effects [1,2]; but its usefulness in chronic remission and relapse
phases of human IBD i.e. chronic DSS model have not screened till date.
Objectives: We investigated the therapeutic potential of Mangiferin; in a clinical
relevant chronic model of DSS induced colitis in mice.
Methods: Female BALB/c mice (8 to 12 wks) were randomized into four groups.
Colitis was induced by cyclical administration of 5% DSS to mice i.e. 3 cycles of
DSS with every cycle consisting of 7 days DSS followed by 7 days of autoclaved
drinking water (7D DSS + 7D water). Group I (Normal control): free access
to autoclaved drinking water. Group II (DSS control): free access to 5% DSS.
Group III (DSS + Mangiferin_30mg/kg): free access to 5% DSS + oral Mangiferin
at 30mg/kg. Group IV (DSS + Mangiferin_60mg/kg): free access to 5% DSS +
oral Mangiferin at 60mg/kg. Mangiferin treatment was initiated following second
cycle of DSS (i.e. Day 21); after assuring that colitis relapsed in mice. One
fragment of the colon was fixed in 10% neutral buffered formalin for microscopic
examination while the remaining tissue was divided into parts and stored at -70°C
for assessment of biochemical markers of oxidative stress and inflammatory
cytokines such as TNF-α, IL-1β, MMP-9.
Results: Mangiferin treatment ameliorated the clinical parameters (body weight
loss, stool consistency, occult blood), reduced microscopic damage (re-established
mucosal architecture, abridged neutrophil infiltration), restored epithelial barrier
integrity (diminished goblet cell loss), attenuated biochemical markers of oxidative
stress (GSH, CAT, SOD, MDA, MPO), crucial inflammatory cytokines TNF-α, IL-1β

and attenuates MMP-9 levels implicated in the pathogenesis of arthritis and IBD.
Conclusions: Considering the beneficial effects of Mangiferin in arthritis and
IBD, we suggest that it would be valuable to use Mangiferin in IBD patients with
arthritis as its extra-intestinal manifestation.
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Background: CXCL4 is a chemokine produced by activated platelets and
immune cells. Several studies have reported that CXCL4 plays a critical role
on physiological processes since it affects the proliferation and maturation of
megakaryocytic and hematopoietic progenitor cells, regulates coagulation and
wound healing, displays anti-tumoral and angiostatic activity and induces immune
cell modulation. Dysregulation of these processes causes the disturbance of the
immune system and homeostasis, and might lead to pathological conditions.
Indeed, a strong correlation was previously found between elevated CXCL4 levels
in the circulation and the clinical features of patients with systemic sclerosis (SSc)
(1). Dendritic cells are essential players in innate defence and bridging towards
adaptive immune responses, thereby contributing to both immune activation and
maintenance of homeostasis.
Objectives: Considering previous observations on the association of dendritic
cells and T-cell dysfunction in SSc, we here investigated the effect of CXCL4 on
monocyte-derived DC (moDC) differentiation, on Toll-like receptor (TLR)-mediated
responses and on activation of polyclonal and antigen-specific CD8+T-cells.
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Methods: To this end, we compared the phenotype, TLR-mediated responses
and CD8+T-cell activation by moDCs and CXCL4 exposed moDCs.
Results: Already prior to TLR stimulation, CXCL4-moDCs displayed a more
matured phenotype. We found that CXCL4 exposure can sensitize moDCs for
TLR-ligand responsiveness, as illustrated by a dramatic upregulation of CD83,
CD86 and MHC class I, and markedly increased secretion of IL-12 and TNF-α in
response to TLR3 and TLR7/8-agonists. Next, we analyzed the effect of CXCL4
in modulating DC-mediated CD8+ T-cell activation. CXCL4-moDCs strongly
potentiated proliferation of polyclonal CD8+ T-cells and production of interferon
(IFN)-γ and IL-4, in an antigen-independent manner. While the internalization of
antigen was comparable to moDCs, antigen processing by CXCL4-moDCs was
impaired. Yet, these cells were more potent at stimulating antigen-specific CD8+

T-cell responses.
Conclusions: Together our data supports that increased levels of circulating
CXCL4 may contribute to immune dysregulation through the modulation of innate
and adaptive responses by dendritic cells.
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Background: Adult-onset Still’s disease (AOSD) is a systemic inflammatory
condition characterized by episodes of spiking fever, evanescent rash, arthralgia,
leukocytosis and hyperferritinemia. The inflammatory status of AOSD could result
from a deregulation of the NLRP3 inflammasome as Interleukin-1 (IL-1) is pivotal
in the pathogenesis of AOSD.
Objectives: To evaluate IL-1 beta and caspase-1 p45 expression in AOSD
patients.
Methods: 11 AOSD patients with systemic chronic disease (mean age: 44.5±15.6
years; mean disease duration: 3.0±1.7 years) and 5 healthy donors (mean age:
41.8±7.5) were enrolled. Anakinra (in 6 patients) and DMARDs (in 5 patients)
adequately controlled the disease. PBMCs (peripheral blood mononuclear cells)
obtained by Ficoll centrifugation were stimulated with lipopolysaccharide (LPS)
[10 ng/ml] and ATP [1 mM] for 0.5, 1, 6 and 24 hours. IL-1β level was measured
in the supernatant by ELISA and the expression of caspase-1 p45 at protein level
was detected by Western Blotting.
Results: In unstimulated PBMCs minimal IL-1β production was found both in
AOSD patients and controls. After 6 hours stimulation, IL-1β level was increased
whereas we observed a reduced processing of caspase-1 p45 particularly in
AOSD patients treated with Anakinra.

Figure 1. IL-1β secretion and caspase-1 p45 intracellular expression: differences between stimu-
lated and unstimulated PMBCs in anakinra and DMARDs treated AOSD patients and in healthy
controls.

Conclusions: Patients with refractory AOSD, who therefore need Anakinra,
seem to have an increased production of IL-1β compared to healthy controls
and to AOSD patients who respond to standard therapies. Altered processing
of caspase-1 p45 in AOSD patients support the involvement of the NLRP3
inflammasome pathway in the pathogenesis of the disease.
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Background: “Alarmins” are prototypic endogenous pro-inflammatory factors as
they are released from necotic cells and provoke local damage or systemic
inflammation. Evidences are accumulating to support the inclusion of “Alarmins”
as targets of autoreactivity as well as inducers in the pathogenesis of Systemic
Lupus Erythematosus (SLE). Interleukin (IL)-33 is a novel member of the family of
“Alarmins” because of its characteristics and functions in mediating host immune
responses. On this background, we sought to determine the role of IL-33/ST2
axis in lupus pathogenesis. The role of IL-33/ST2 axis has not previously been
described in lupus nephritis.
Objectives: This project will study the followings: (1) To determine whether IL-33
was present in renal glomerular endothelial cells; (2) To assess the functional
and intracellular signal transuction mechanisms regulating the link between IL-
33/ST2-mediated innate immunity and inflammation in CD4+ T cells-endothelial
cells co-culture system of lupus patients.
Results: Immunofluorescence (IF) for IL-33 in the kidney were performed in both
MRLlpr lupus mice and C57BL/6J mice. On double staining for IL-33 and lectin,
IL-33 was clearly seen in glomeruli and also in peritubular areas. To determine
whether the IL-33 staining in glomeruli and peritubular areas was in endothelium,
double IF staining for IL-33 and von Willebrand factor (vWF) was performed.
IL-33 co-localized with vWF in glomeruli and in peritubular areas. The increased
levels of IL-33 mRNA transcripts were detected in kidney of MRLlpr lupus mice
compared with C57BL/6J mice. Expression of cell-surface ST2 was increased on
the CD4+ T cells of lupus patients when compared with healthy controls. Serum
sST2 level was significantly higher in SLE patients with flare than those without
flare (p<0.05).
Conclusions: As a result of external stimuli or infection, renal glomerular
endothelial cells undergo cellular death and release the “Alarmin”, IL-33, to alert
the lupus immune system. Released IL-33 interact with their target cells, CD4+ T
cells via their specific receptor ST2 to subsequently induce innate and adaptive
responses, activate inflammatory pathways in the pathogenesis of lupus nephritis.
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Background: The pathogenesis of pulmonary fibrosis is not fully understood and
it is thought to develop secondary to inflammation. The main cause of pulmonary
fibrosis is considered to be interstitial lung disease (ILD), which can be associted
with connective tissue disorders (CTD).
Objectives: The aim of this study was to investigate serum GDF-15 and TGF-β
levels in patients with diagnosis of CTD associated with ILD.
Methods: A total of 103 adult patients (19 rheumatoid arthritis, 18 Sjögren’s
syndrome, 32 systemic sclerosis, 3 systemic lupus erythematosus and 31 healthy
controls) were included in the study. Pregnant, acute coronary syndrome, previous
myocardial infarction and/or stroke history, heart failure and malignancy were
excluded. Serum GDF-15 and TGF-β levels were studied by ELISA method in
peripheral blood samples.
Results: There were 44 patients with CTD-ILD, 28 patients without ILD and 31
healthy controls. The age and gender distributions of participants in all three
groups were not different. Serum TGF-β and GDF-15 levels in patients with
CTD-ILD and CTD without ILD were significantly higher than healthy controls
(respectively, 3.05±0.26, 3.05±0.22, 1.39±0.33 pg/ml, p<0.001 for TGF-β and
1.17±0.17, 1.12±0.05, 0.95±0.21 pg/ml, p<0.001 for GDF-15). There were no
statistically different from patients with ILD and without ILD for both TGF-β
(p:0.864) and GDF-15 levels (p:0.146) in CTD. Also, GDF-15 and TGF-β levels of
patients with systemic sclerosis were not different from other CTD’s.

Table 1. Comparison of analysis results of patient and control groups

Connective tissue disorders Healty Controls (n: 31) p

ILD (+) (n: 44) ILD (−) (n: 28)

Gender (Female) (n, %) 35 (79.5%) 22 (78.5%) 23 (74.2%) 0.831
Age (years) (Mean±SD) 53.95±11.9 53.61±9.2 51.68±12.8 0.641
TGF-β(pg/ml) (Mean±SD) 3.05±0.26 3.05±0.22† 1.39±0.33 <0.001
GDF-15 (pg/ml) (Mean±SD) 1.17±0.17 1.12±0.05‡ 0.95±0.21 <0.001
†ILD vs non-ILD p=0.864. ‡ILD vs non-ILD p=0.146.

Conclusions: Our findings indicate that TGF-β and GDF-15 are increased in
CTD patients but, they are not a specific markers for CTD-ILD
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