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methodology, might be a promising new approach for the diagnosis of early
SSc-ILD.
Objectives: To evaluate the radiotracer 99mTc-rhAnnexin V-128, which specifically
targets a pathophysiologic key molecule of early apoptosis, for the detection of
earliest stages of lung involvement in animal models of SSc-ILD with single
photon emission computed tomography (SPECT/CT).
Methods: C57BL/6J mice were treated with a single intratracheal injection of
bleomycin or saline. Animals were euthanized at days 3, 7, 14 and 21 post-
injection (n=6). Lung injury was evaluated by analysis of HE and Sirius red
staining. The Ashcroft score was applied for the semi-quantitative evaluation
of fibrotic changes. Immunofluorescence using the TUNEL assay and double
staining with specific cell markers were performed to determine apoptotic cells.
Positive nuclei were quantified by manual and automatic counting with Image J
analysis software. Three days after injection with bleomycin or saline, mice were
injected with 99mTc-rhAnnexin V-128 (Advanced Accelerator Applications, Italy).
After 1h, images were acquired using small animal SPECT/CT, followed by ex
vivo autoradiography.
Results: In the model of bleomycin-induced lung fibrosis, inflammatory infiltrates
(CD45+) occurred as early as day 3 with peak at day 7, whereas pulmonary
fibrosis developed from day 7 as assessed by Sirius red staining and was
most pronounced at day 21 (mean Ashcroft score=4.6, p=0.0286). Notably, the
number of apoptotic cells evaluated by TUNEL staining, was highest at day 3
(mean ± SE=6.5±1.5positive cells/HPF, p=0.0436) compared with saline controls
(mean ± SE=0.7±0.1, p=0.0095) and then decreased over time. To determine
the type of apoptotic cells, we performed immunofluorescent co-stainings with
different cell markers. Data displayed that endothelial cells (vWF+) and epithelial
cells (cytokeratin+), but not inflammatory cells (CD45+) were the primary cells
undergoing apoptosis in earliest inflammatory stages of ILD.
In accordance with the findings on tissue level, at day 3 post-injection, we
detected ex vivo with autoradiography, yet not with in vivo SPECT/CT, an
increased pulmonary uptake of 99mTc-rhAnnexin V-128 in the lungs of bleomycin-
induced mice compared with saline treated controls.
Conclusions: Apoptosis of epithelial and endothelial cells preceded the develop-
ment of pulmonary inflammation and fibrosis in the model of bleomycin-induced
lung fibrosis. Thus, the use of 99mTc-rhAnnexin V-128 might be a promising
approach for the diagnosis of earliest stages of ILD. However, sensitivity of in vivo
imaging has to be further improved.
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FRI0359 THE IMPACT OF NARROWBAND ULTRAVIOLET A1 ON
PROLIFERATION AND APOPTOSIS MARKERS IN ANIMAL
MODEL OF SCLERODERMA
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Background: Narrowband ultraviolet A1 (UVA1) phototherapy implications for
systemic sclerosis still remain the area of research.
Objectives: To define the efficacy and safety of 365±5 nm UVA1 for the dermal
fibrosis treatment in bleomycin-induced mouse model of scleroderma.
Methods: DBA/2 strain mice were randomly divided to 6 groups: I – healthy
animals; II – control group with bleomycin induced scleroderma, III and IV
– mice with established scleroderma, treated with high and medium dose of
UVA1, V and VI – healthy mice, treated with high and medium dose of UVA1.
Scleroderma model was induced according to the protocol [1]. Light source
emitting a narrowband UVA1 of 365±5 nm and of 21 mW/cm2 power density was
used in the study. Phototherapy was performed 3 times weekly for 5 weeks. The
average cumulative doses were 1200 J/cm2 for high and 600 J/cm2 for medium
dose treatments. Histological analysis with hematoxylin-eosin staining for dermal
thickness measurement was performed. The immunohistochemical staining for
p53, Ki-67 and active caspase-3 proteins was performed using specific antibodies.
Statistical significance was expressed by a P value <0.05.
Results: The dermal thickness of mice treated with high and medium dose of

Abstract FRI0359 – Table 1

Percentage of Ki-67 positive cells Healthy (I) Bleo (II) BleoHighPT (III) BleoMediumPT (IV) HealthyHighPT (V) HealthyMediumPT (VI)

Average (%) 50.4 36.1 35.4 37.2 50.1 49.4
SD 2.6 3.0 3.2 2.8 2.0 1.4

UVA1 was significantly reduced to 272.9±113.2 and 394.0±125.9 μm, respectively,
in comparison to the control group II (599.0±55.7 μm). The percentage of Ki-67
positive cells in mice with scleroderma after high- and medium-dose of UVA1 did
not differ from the control group (II). The expression of p53 was significantly higher
in the skin of the control group (II) compared to that of healthy mice skin (group I).
After treatment of mice with scleroderma with high- and medium-dose of UVA1,
the expression of p53 in the dermal layers did not differ from the control group (II)
of non-treated mice. There was no change of p53 nor Ki-67 expressions between
healthy (group I) and UVA1-treated healthy mice skin (groups V and VI). The
statistically significant increase of active caspase-3 expression in the skin of mice
with scleroderma was present after high- and medium-dose of UVA1 (groups III
and IV) as compared to that of non-treated mice group (II). The expression profile
of active caspase-3 did not differ between healthy (group I) and UVA1-treated
healthy mice skin (groups V and VI). Results are summarized in Table 1 (Ki-67)
and Figure 1 (A - active caspase-3; B - p53 immunohistochemical analysis).

Conclusions: The cumulative doses of 1200 J/cm2 and 600 J/cm2 of narrowband
UVA1 effectively reduced the dermal thickness, and the impact was dose-
dependent. Phototherapy course did not up-regulate p53 nor Ki-67 proteins in
the healthy mice and mice with scleroderma skin. UVA1 radiation caused the
increase of the active caspase-3 expression in the skin of mice with scleroderma
reflecting the apoptotic feature of narrowband UVA1. The results of this study
indicate that 365±5 nm UVA1 phototherapy is safe and effective for the treatment
of dermal fibrosis.
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Background: The Endocannabinoid system (ECS) is a potential target for
treatment of systemic sclerosis (SSc). Several cytokines/chemokines have been
implicated in the induction of fibrosis in SSc, but their profile in peripheral blood
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mononuclear cells (PBMCs), and a relationship among specific inflammatory
mediators, ECS, and organ involvement has not been established
Objectives: To analyze ECS elements and related inflammatory molecules in
PBMCs of SSc patients, and evaluate their relationship with the clinical profile of
the disease
Methods: 24 SSc patients [including 5 Pre-SSc, 13 limited cutaneous SSc
(lc-SSC) and 6 difusse cutaneous SSc (dc-SSc)] and 24 healthy donors (HD)
were included. Purified PBMCs were used for analysis of gene expression of
molecules belonging to the ECS: CB1, CB2, GPR55, PPARγ, FAAH, MAGL and
TRPV. Inflammatory mediators were evaluated in PBMCs by RT-PCR. Clinical
evaluation of patients was performed and correlation/association studies were
developed
Results: Cannabinoid type-2 receptor, GPR55 and TRPV1 gene expression
were reduced in PBMCs of SSc patients, while FAAH levels were elevated. CB2
levels were lower in lc-SSc in relation to sc-SSc, and related to the presence
of auto-antibodies anti-Scl70. Concomitantly, levels of FAAH were higher in
dc-SSc in relation to lc-SSc, and associated to the presence of anti-centromere
antibodies. A relationship between the low levels of GPR55 and the presence
of pulmonary arterial hypertension was further demonstrated. Reduced levels of
TRPV were associated to pulmonary involvement.
Analysis of the inflammatory profile showed significantly increased PBMC
expression levels of IL-1, IL-8, IL-12, MCP-1, TGFβ, TNFα, and VEGF-A in SSc.
In addition, in the patient’s group of Pre-SSc, specific elevation in various cytokines
was demonstrated (i.e.IL-1,IL-17,VEGF-A), suggesting that these cytokines might
act as early biomarkers of disease development. Patient’s positive for anti-
centromere antibodies showed increased expression of IL-4, IL-17 and MCP-1
in relation to those positive for anti-scl70. PBMCs expression levels of TGFβ,
IL-12 and MCP-1 were higher in lc-SSc compared to ds-SSc. Interestingly, we
observed a direct relationship between levels of these three cytokines and the
occurrence of pulmonary hypertension, a pathology more frequent in lc-SSc, thus
suggesting a role for these inflammatory molecules in pulmonary involvement in
this form of the disease. Correlation studies demonstrated an interrelation among
deregulated expression of various molecules belonging to the ECS (i.e. FAAH,
GPR55 and TRPV1) and inflammatory mediators over-expressed in serum and
immune cells (i.e. CRP, ESR, MCP-1, TNFα and VEGF-A)
Conclusions: SSc patients show altered gene profile of ECS and inflammatory
mediators in PBMCs, which might allow the discrimination between limited and
diffuse forms of the disease, and are associated with the presence of specific
auto-antibodies and the internal organ involvement. Our overall data suggest an
appealing potential target of ECS for treatment of SSc, as it seems to be related
to the inflammatory profile
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Background: IgG4-related disease (IgG4-RD) is a lymphoproliferative disorder
characterized by elevated serum levels of IgG4 and increased numbers of
circulating plasmablast. We have previously reported that class-switching to
IgG4 and plasmablast differentiation are mediated by follicular helper type 2 T
cells which are known to secrete interleukin (IL)-4, IL-13, IL-10 and IL-21 (1,
2). However, the cytokines which play a role in the IgG4 class-switching and
plasmablast differentiation through cell to cell contact remain unclear in IgG4-RD.
Objectives: The aim of this study was to elucidate the role of follicular helper
type 2 T cell cytokines (IL-4, IL-13, IL-10, and IL-21) and cell to cell interaction in
the pathogenesis of IgG4-RD.
Methods: Peripheral blood mononuclear cells (PBMCs) were prepared from
seven consecutive patients with active, untreated, newly diagnosed IgG4-RD
and five healthy controls. To identify the cytokines which induce IgG4 class-
switching, the cells were stimulated with IL-4, IL-13 or the combination with other
cytokines, such as IL-10 or IL-21. The amounts of IgG4 and IgG in the culture
supernatants were measured by cytometric bead arrays. The expression level of
activation-induced cytidine deaminase (AID; an enzyme essential for class-switch
recombination) was analyzed by quantitative PCR to confirm the induction of
class-switching by stimulation with cytokines. The numbers of plasmablasts and
plasma cells induced by cytokines stimulation were examined by flow cytometry.
Moreover, an anti-CD40 antibody was added to the culture to elucidate the effects
of cell to cell interaction on the differentiation of plasmablasts or plasma cells.
Results: IL-4 significantly induced CD40-stimulated PBMCs to undergo IgG4
class-switching in patients with IgG4-RD, while IL-13 did not show any positive
effects. Moreover, the IgG4/IgG ratio in culture supernatants was also significantly
higher in the stimulation with IL-4 compared to other cytokines in IgG4-RD. In
addition, the expression levels of AID mRNA were increased by stimulation with
IL-4 compared to that by no stimulation or CD40 stimulation in IgG4-RD. On

the other hand, PBMCs from healthy controls showed no significant difference
in IgG4 production after stimulation with either IL-4 or IL-13. Furthermore, IgG4
production stimulated with IL-4 was significantly higher in IgG4-RD than that in
healthy controls. Assessing additional effects of IL-10 or IL-21 on IL-4, IL-10 and
IL-21 did not increase IgG4 production and IgG4/IgG ratio compared to IL-4 alone
in IgG4-RD. However, importantly, IL-21 synergistically induced plasmablasts or
plasma cells differentiation in combination with IL-4, whereas no obvious change
was observed in PBMCs stimulated with IL-4 alone in IgG4-RD. Of note, the
differentiation of plasmablasts and plasma cells by IL-4 and IL-21 was markedly
abolished in the absence of CD40 stimulation.
Conclusions: Our results strongly suggest that IL-4 plays a pivotal role in IgG4
class-switching, and the effective collaboration between IL-4 and IL-21 contributes
to plasmablasts and plasma cells differentiation via CD40 dependent manner in
patients with IgG4-RD.
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Background: The mechanisms underlying endothelial cell injury and defective
vascular repair in systemic sclerosis (SSc) remain unclear. Recent studies
suggest that a novel T cell subset, the so-called angiogenic T (Tang) cells, may
have an important impact on the repair of damaged endothelium. Tang cells
are characterised by the co-expression of CD3, CD31 (platelet-endothelial cell
adhesion molecule-1) and CXCR4 (or CD184, receptor for the CXC chemokine
stromal cell-derived factor-1 (SDF-1)/CXCL12). Tang cells may promote the
formation of new blood vessels and endothelial repair by stimulating the function
and differentiation of endothelial progenitor cells possibly through the secretion of
proangiogenic cytokines, thus fostering postnatal vasculogenesis.
Objectives: This study aimed to analyse the Tang cell population in relation to
disease-related peripheral vascular features in SSc patients.
Methods: Tang cells (CD3+CD31+CXCR4+) were quantified by flow cytometry
in peripheral blood samples from 39 patients with SSc and 18 matched healthy
controls (HC). CD3+CD31+CXCR4+ Tang cells were expressed as a percentage
of total CD3+ T cells. Circulating levels of SDF-1α were assessed in paired serum
samples by immunoassay. Skin sections from patients with early diffuse cutaneous
SSc (n=7) and HC (n=6) were subjected to CD3/CD31 and CD3/CXCR4 double
immunofluorescence staining.
Results: The percentage of circulating Tang cells was not different between the
whole SSc patient cohort (median 29.9, interquartile range (IQR) 22.3–36.2) and
HC (median 25.2, IQR 23.3–33.5). Subgroup analysis revealed that Tang cells
were significantly increased in SSc patients with digital ulcers (DU) (median 35.5,
IQR 32.2–42.5) compared either with SSc patients without DU (median 23.3, IQR
18.5–26.6) or with HC (p<0.0001 for both). Furthermore, Tang cell percentage
was significantly higher in SSc patients with “late” nailfold videocapillaroscopy
(NVC) pattern (median 34.9, IQR 25.0–42.0) than in those with “early”/“active”
NVC patterns (median 26.5, IQR 20.4–32.9) and in HC (p=0.01 and p=0.04,
respectively). No difference in circulating Tang cell counts was found when
comparing either SSc patients without DU or patients with “early”/“active” NVC
patterns and HC. In SSc peripheral blood, the percentage of Tang cells was
inversely correlated to the levels of SDF-1α (Spearman’s rho = -0.59, p<0.0001).
Immunohistologic assessment of SSc skin sections revealed the presence of
Tang cells in perivascular inflammatory infiltrates.
Conclusions: Our findings demonstrate for the first time that Tang cells are
expanded in patients with SSc displaying most severe peripheral vascular
complications. Such an expansion may be an ineffective attempt to compensate
the need for increased angiogenesis and endothelial progenitor cell function. In
SSc, Tang cells might represent a potentially useful biomarker reflecting peripheral
vascular damage severity. Further studies are required to clarify the function of
Tang cells and investigate the mechanisms responsible for their change in SSc.
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