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Abstract

Objective: We speculated that distinct angiogenic profiles are involved in idiopathic
interstitial pneumonias (I1Ps) in comparison with interstitial pneumonias associated
with collagen vascular disease (CVD-IPs). This hypothesis was investigated by
measuring the expression of a cardinal biologic axis, the vascular endothelial growth
factor (VEGF) —stromal derived growth factor [SDF-1a, transcripts 1 and 2 (TR1 and
TR2)] and receptor, CXCR4 and the angiogenetic receptors CXCR2 and CXCR3 in
bronchoalveolar lavage fluid (BALF) in both conditions.

Methods: We studied prospectively 25 patients with fibrotic 11Ps (f -11Ps), [20 with
idiopathic pulmonary fibrosis, (IPF) and 5 with idiopathic non-specific interstitial
pneumonia, (NSIP)] and 16 patients with CVD-IPs. mMRNA expression was measured
by Real-Time RT-PCR and protein was evaluated by Western Blotting.

Results: A significant greater value has been detected in SDF-1a-TR1 mRNA
expression levels of CVD-IPs (p=0.05) in comparison with IPF group. A similar trend
has been also detected in protein expression in favor of CVD-IPs group. In addition,
VEGF mRNA levels have been found significantly increased in CVD-IPs in
comparison with the NSIP group (p=0.05). No significant difference has been found
in SDF-1a-TR2 -CXCR4 mRNA and CXCR2 -CXCR3 between the two groups.
Conclusion: These results showed increased expression of SDF-1a in CVD-IPs,
suggesting different angiogenic procedures. Further studies are needed in order to

better explore the angiogenetic pathway in these disorders.



Introduction

Connective tissue disorders (CTDs) represent an heterogeneous group of
immunologically mediated inflammatory disorders with a large variety of affected
organs. Interstitial pneumonia (IP) is frequent in CTDs with an overall incidence
estimated at 15% (1). It has been reported that patients with CTD-IP have a better
prognosis than patients with idiopathic interstitial pneumonia (11P) (2-6), and that was
primarily related to a higher frequency of non specific interstitial pneumonia (NSIP)
in patients with CTDs. It has been recently observed that even patients with CTD-
usual interstitial pneumonia pattern (UIP) have better prognosis than patients with
idiopathic pulmonary fibrosis (IPF), despite the same histologic pattern (7).

The underlying pathogenesis of fibrosis in these diseases may be distinctly different,
however, poorly investigated in the current literature. It has been previously
demonstrated that there is a lower profusion of fibroblastic foci in patients with CTD-
UIP than in patients with IPF-UIP, despite a similar amount of fibrosis on HRCT (3).
Recent theories implicate recurrent injurious exposure, imbalance that shifts Th1/Th2
equilibrium towards Th2 response and angiogenesis in the pathogenesis of pulmonary
fibrosis (8).

The concept of vascular remodeling in IPF was originally identified by Turner-
Warwick (9). In more recent morphologic reports, Renzoni et al have also observed
vascular remodeling in both IPF and fibrosing alveolitis associated with systemic
sclerosis (10). Moreover, Cosgrove and coworkers provided further support of
vascular remodeling in IPF demonstrating decreased vascular density within the
fibroblastic foci (11). Furthermore, our department has demonstrated a distinct profile
of angiogenic and angiostatic chemokines in IPF and sarcoidosis patients that may
explain differences between these two diseases in terms of pathogenetic mechanisms
(12).

It is of note that vascular endothelial growth factor (VEGF) is a potent angiogenic
factor. Stromal derived factor 1 (SDF 1, CXCL12) is a CXC chemokine which despite
the lack of ELR motif has an angiogenic activity, and its receptor is CXCR4. It has
been demonstrated that there is a positive feed-back loop of VEGF inducing CXCR4
and CXCL12 expression by endothelial cells and conversely CXCL12 interaction
with CXCR4 enhances VEGF expression of these cells (13-15). Furthermore, known



ligands for CXCR3 are three angiostatic ELR'CXC chemokines (Mig/CXCL9, IP-
10/CXCL10 and I-TAC/CXCL11) (9-12). We have shown that sarcoidosis exhibits a distinct
angiostatic profile, as shown by an ELR" CXC chemokine upregulation in comparison to IPF
patients (12). On the other hand, ELR+ CXC chemokines (IL-8, ENA-78 and GRO-u)
sharing the same receptor, CXCR2, were found increased in IPF (12), while a downregulation

of their levels was recently shown after treatment (13).

The purpose of our study was to assess levels of these angiogenic factors in the BALF
of patients with f-1IPs (IPF and NSIP) and CVD-IPs in order to test the hypothesis
that a distinct angiogenic profile between these two diseases could partially explain

the differences in terms of pathogenetic mechanisms and different prognosis.

Patients and Methods

1. Patients

From April 2006 to January 2008, forty one (41) consecutive patients from the
Interstitial Lung Disease Unit of the Department of Thoracic Medicine, University
Hospital of Heraklion were enrolled in the study: 25 patients with idiopathic fibrotic
pneumonias (f —11Ps) and 16 patients with fibrosis related to CVDs (CVD-IPs).

First group (f-11Ps): The diagnosis was based on internationally accepted clinical and
imaging criteria (16). 20 patients were characterized as IPF and 5 as NSIP. The
diagnosis of IPF was made in 7 cases by video-assisted thoracoscopic surgery
(VATS) biopsy (in the correct clinical context, detailed below); the histologic
diagnosis of Usual Interstitial Pneumonia (UIP) was obtained in six cases, while the
pattern of NSIP was found in one patient. In the remaining 18 cases the diagnosis
was made on the basis of clinical and high-resolution computed tomography (HRCT)
criteria: (1) bilateral basal or widespread crackles; (2) restrictive ventilatory defect or
isolated depression of DLco; (3) computed tomography (CT) appearances indicative
of IPF with predominantly basal and subpleural microcystic or macrocystic
honeycombing, with variably extensive ground-glass and reticular abnormalities but
no consolidation, nodular abnormalities, or other parenchymal abnormalities (apart

from centrilobular emphysema); and (4) no environmental exposure to a fibrogenic



agent or connective tissue disease (16). According the aforementioned criteria a
known cause of pulmonary fibrosis, such as a connective tissue disorder, has been

excluded by both immunologic screening and rheumatological clinical evaluation.

Second group (CVD-IPs): The diagnosis was based on clinical and HRCT criteria in
accordance with the international societies (7, 17, 18). In detail, a. 7 patients with
Rheumatoid Arthritis (RA): Four with HRCT characteristics of UIP, 1 with NSIP and
two with imaging features of Organizing Pneumonia (OP), b. 4 patients with systemic
sclerosis (SSc) and HRCT appearance of NSIP, c. 2 patients with systemic lupus
erythematous (SLE) and HRCT features of NSIP, d. one patient with Sjogren syndrome
and histologolically proven fibrotic NSIP, e. one patient with dermatomyositis-
polymyositis and HRCT features of NSIP, f. one patient with mixed connective tissue
disease and NSIP imaging on HRCT. Thus, the second group was consisted by 4 UIP,
10 NSIP and two patients with OP.

2. Methods

Pulmonary function tests

All patients were evaluated spirometrically and by measurement of lung volumes,
diffusion capacity and arterial blood gases (at rest). Spirometry and lung volumes
(helium-dilution technique) and T_co (corrected for the haemoglobin) using the
single-breath method were performed by a computerised system (Jaeger 2.12;
MasterLab, Woirzburg, Germany). Predicted values were obtained from the
standardised lung function testing of the European Coal and Steel Community,
Luxembourg (1993) (19). Arterial blood gases were measured by a arterial blood gas
analyser (AVL330; MasterLab system).

BAL fluid processing

BALF was obtained from patients with f- 1IPs and CVD- IPs by methods previously
described (12, 13). Briefly, a flexible bronchoscope was wedged into a subsegmental

bronchus of a predetermined region of interest based on radiographical findings. A



BAL was performed by instilling a total of 240 mL of normal saline in 60-mL
aliquots, each retrieved by low suction. The BALF fractions were pooled and split
equally into two samples. One sample was sent to the clinical microbiology and
cytology laboratory and the other sample was placed on ice and transported to the
research laboratory. The research sample was filtered through sterile gauze
(Thompson, Ontario, Canada) and centrifuged at 400 g for 15 minutes at 4°C.

Total cell counts were determined using an improved Neubauer counting chamber, and
expressed as the total number of cells per mL of aspirated fluid. The pellet was washed
three times with cold PBS-Dulbecco’s and the cells were adjusted to a final
concentration of 10%ells/mL with RPMI11640 plus 2%FCS. The slide preparation was
performed as previously reported (20). The authorization has been achieved from the

Ethical Committee of the University General Hospital of Heraklion.

RNA Isolation and Reverse Transcription-Polymerase Chain  Reaction

RNA extraction and reverse transcription

Total RNA was extracted form each specimen using a power homogenizer and the
TRIzol® reagent (Invitrogen, Carlsband, CA) according to the manufacturer’s
instructions. cDNA was synthesized using the Strascript reverse transcriptase kit
(Stratagene, La Jolla, CA) as previously described (21).

Real-time RT-PCR

Peptide growth factors mMRNA expression was measured using a real-time RT-PCR
assay with SYBR-Green 1. Primers were designed to span introns (21).
Glyceraldehyde-3-phosphate dehydrogenase (GAPDH) was used as the internal
control, in order to normalize VEGFA, SDF-1la or CXCL12, transcripts 1 and 2
CXCR4 and CXCR2, CXCR3 expression levels (Table 1). Specifically, 1ul cDNA
from pathological or control samples was amplified in a PCR reaction containing 2X
Brilliant SYBR-Green | QPCR Master Mix, 300 nM of each primer and 30 uM ROX
passive reference dye, in a final volume of 20 pl. After an initial denaturation at 95°C

for 10 min, the samples were subjected to 40 cycles of amplification, comprised of



denaturation at 95°C for 30 sec, annealing at appropriate temperature for each primer
pair for 30 sec and elongation at 72°C for 30 sec, followed by a melt curve analysis, in
which the temperature was increased from 55°C to 95°C at a linear rate of 0.2°C/sec.
Data collection was performed both during annealing and extension, with two
measurements at each step, and at all times during melt curve analysis. In each PCR
reaction two non-template controls were included. All PCR experiments were
conducted on the Mx3000P real-time PCR thermal cycler using the software version
2.00, (Stratagene, La Jolla, CA). To verify the results of the melt curve analysis, PCR
products were analyzed by electrophoresis in 2% agarose gels, stained with ethidium
bromide and photographed on a UV light transilluminator. Primer sequences,
annealing temperatures and PCR products length for all the growth factors analyzed,
as well as for GAPDH, are described in Table 1.

All reactions were run in triplicates, and peptide growth factor transcript levels were
calculated and normalized to each specimen’s house keeping gene mRNA (GAPDH)
as well as the appropriate calibrators, using the AACt method for relative
quantification. Specifically, after amplification, standard curves were constructed
from samples used in a series of consecutive dilutions, for both the gene of interest
(GF) and the internal control (GAPDH). Growth factor and GAPDH amplification
efficiencies were the same, reaching 100%. IPF and control data were first normalized
against variation in sample quality and quantity. Normalized values to GAPDH, ACts,

were initially calculated using the following equation: ACtsampie = Ctor — Cteapph.

Western blotting

Proteins extracts (20ug) were electrophoresed through a 10% polyacrylamide gel,
transferred onto nitrocellulose membranes and incubated with an anti-VEGF antibody
(Cat. No. MAB293, R&D systems, UK) at a dilution of 1:500, an anti-SDF antibody
(Cat. No. MAB350 , R&D systems, UK) at a dilution of 1:500 and with an anti-actin
antibody (sc-47778, Santa-Cruz biotechnology, USA) at a dilution 1:1000. Antibody
binding was revealed by a peroxidase labelled secondary antibody. Bands were
visualised using the SuperSignal West Pico Chemiluminescent Substrate (Pierce,
USA), according to the manufacturer’s protocol. The analysis was performed twice
for each sample. The film was photographed with the Alpha Imager © system (Alpha
Innotec Corp., USA). VEGF and SDF protein levels in f- 1IPs and CVD-IPs were



quantified using Alpha Innotec image analysis software, with the beta-actin protein

levels of each sample used as an internal control.

Statistical analysis

Peptide growth factors mRNA levels were first evaluated by the one-sample
Kolmogorov-Smirnov goodness of fit test, in order to determine whether they follow a
normal or not distribution. Based on the results, the non-parametric Spearman test was
used to examine correlations. Proportions were compared using chi-square test. The
Kruskal-Wallis followed by a posthoc analysis for pairwise significance and the Mann-
Whitney U test were used as indicated to examine VEGF, SDF-1a-TR1, SDF-1a-TR2
and CXCR2 - 4 expression status among f-11IPs and CVD-IPs groups. Statistical
analysis was carried out using SPSS 13.0 Chicago IL, USA. Statistical significance was
set at the 95% level (P-value < 0.05).

Results

Patients’ characteristics are shown in Table 2. Patients with idiopathic disease
enrolled in the study had more severe disease than those with CVD-IPs, as it is shown
in Table 2. They showed significant decrease in all cardinal parameters of restrictive
defect (TLC and DLco) (Table 2).

SDF-10-TR1 transcript levels were found to be substantially different between IPF
and CVD-IPs patients (Table 3, Figure 1). Specifically, SDF-1a-TR1 exhibited
significantly higher mRNA levels in CVD-IPs subjects compared to IPF (p=0.05).
SDF-TR2 CXCR4 and CXCR2 and CXCR3 mRNA levels were not significantly

different between the two patients’ groups (Table 3).

In addition, VEGF mRNA levels were significantly higher in the CVD-IPs group
when compared with NSIP patients’ group (p=0.05) (Table 3).



Moreover, we tried to identify if there is any correlation between molecular (VEGF,
SDF-TR1 and SDF-TR2 mRNA expression levels) with lung function parameters
(FVC and DLCO). We found a significant correlation between SDF-1a-TR1 and
TLco in the study population (r=0.461, p=0.04).

Western Blotting analysis

We evaluated VEGF and SDF-1a protein expression by western blot in 7 BALFs
samples from IPF patients, 5 samples from CVD-IPs patients. VEGF expression was
observed only in one (1/7) IPF patient (14%) while VEGF protein was present in three
(3/5) CVD-IPs patients (60%). However, due to the limited number of samples,
according to the Fisher exact statistical test, the above difference in VEGF expression
is not statistically significant (p=0.22). SDF-1a protein expression was observed in 2
out of 7 samples of IPF patients (29%) and in 2 out of 5 samples of CVD-IPs patients
(40%) respectively. This difference is not found to be statistically significant between

the two patients’ groups (p=0.57, Fisher’s exact test) (Figure 2).

Discussion

We hypothesized that angiogenesis differs in CTD-IPs and f-11Ps. To the best of our
knowledge, this is the first study to investigate the expression of different angiogenic
factors in patients with CTD-IPs and f-11Ps. The most important finding of our study
is the presence of a different angiogenic profile in CTD-IPs compared to IPF patients.
In particular, BALF levels of the angiogenic factor SDF-1a were found significantly
elevated in patients with CTD-IPs in comparison to IPF, in both mRNA and protein
expression. Furthermore, we detected a post-translational overexpression of VEGF in
CVD-IPs in comparison with IPF.

However, there are several limitations of this study that merit consideration. We tried
to investigate an expression signal in a more homogenous material from the lung, like
the BALF pellet. Thus, the limitation is that the analysis is not in lung tissue.
However, as it is obvious from two previous elegant reports (10, 11), lung tissue in
IPF presents regional heterogeneity. In detail, Renzoni and coworkers have

demonstrated vascular remodeling in both IPF and fibrosing alveolitis associated with



systemic sclerosis (FASSc). They have found that vascular remodelling is particularly
active in the areas immediately adjacent to fibroblastic foci and by contrast they
observed an absence of vessels within fibroblastic foci (10). Later, Cosgrove et al
have also observed a relative absence of vessels in the fibroblastic foci of IPF as well
as a significant vascularity in the areas of fibrosis around the fibroblastic foci. These
findings are similar to those of Renzoni et al and supports the concept of regional
heterogeneity of vascularity in IPF (10, 11). We cannot perform a direct comparison
between our and the above studies. However, it is of note that Cosgrove et al found a
different VEGF expression between OP and IPF, demonstrating a lack of expression
in this angiogenic factor in IPF, in accordance with our finding in BALF.

Moreover, because of the diversity of CVDs themselves, it is very difficult to include
enough subjects in order to analyze data separately for individual CVDs and for
individual histologic patterns. Our subgroup analysis could not be confident for the
aforementioned reason of small patients’ groups. Furthermore, the post-transcriptional
analysis of this mRNA signal into protein level is needed in a larger population in
order to further investigate the signal of our analysis. Furthermore, IPF has not the
same profile and prognosis as NSIP, however, BALF findings do not discriminate

between usual interstitial pneumonia and NSIP and have no prognostic value (22).

Previously, the issue of different pathogenesis and prognosis between idiopathic and
autoimmune disease has been investigated (3), however, not at the angiogenetic
aspect. Flaherty et al, in a series of patients diagnosed as CTD-UIP and IPF by
surgical lung biopsy, have shown that the profusion of fibroblastic foci may correlate
with the prognosis of these diseases. In fact, they have found that patients with CTD-
UIP had a lower profusion of fibroblastic foci in comparison to patients with IPF and
they have also confirmed an improved survival for patients with CTD-UIP (3).
However, in this study patients with CVVDs were younger than patients with idiopathic
disease and this was a considerable limitation (3). In the present study CVD-IPs
patients were not younger than patients with idiopathic disease, however, they had
milder pulmonary disease at baseline, such as Flaherty’s group (3).

Two japanese reports suggest that different pathogenesis bewteen idiopathic and
autoimmune disease is due to impaired Thl/ Th2  balance, investigating two
angiogenetic receptors like CXCR3 and CCR4 (23, 24). In detail, Shimizu and

coworkers have examined the distribution of helper T-cell subsets in open lung biopsy



specimens from patients with CTD (RA, PM/DM, SSc, primary sjogren syndrome
SS) and for comparison patients with IPF. They have analyzed
immunohistochemically the expression of CXCR3 and CCR4, which are two
chemokine receptors associated in vitro with Thl and Th2 cells respectively.
However, they failed to demostrate a clear cut-off in Th1/Th2 ratio between IPF and
systemic diseases (24).

Although, there is lack of studies regarding expression of angiogenic factors in the
lung in patients with systemic disease, evidence suggests impaired angiogenesis in
autoimmune disease without lung involvement. It is of note that in rheumatoid
arthritis there is an imbalance between inducers and inhibitors of angiogenesis that
favours angiogenesis. There is evidence suggesting that, in RA, VEGF expression is
induced by the hypoxic environment of the inflamed rheumatoid joint. Hypoxia
activates the VEGF gene via binding of hypoxia inducible factor and this in turn
augments IL-1 or transforming growth factor TGF-f induced sinovial fibroblast
VEGF (25). This procedure contributes significantly to angiogenesis in the synovium
and progression of the disease. In contrast to RA, systemic sclerosis (SSc) is
characterized by insufficient angiogenesis that leads to failure to replace damaged
vessels, resulting in a reduction in capillary density (26). Paradoxically, it has been
observed an increased expression of proangiogenic factors despite the defective
angiogenesis in SSc. VEGF is markedly overexpressed in various cell types in the
skin of SSc patients. VEGF receptors are up regulated on endothelial cells in SSc.
Serum levels of VEGF are increased in SSc patients through-out different disease
stages (27-30). The mechanism of VEGF induction in SSc is unclear. Hypoxia does
not seem to play an important role (31), whereas induction by cytokines as platelet-
derived growth factor and TGF-f appear to be more important. Unfortunately, we
could not perform an analysis of the angiogenetic parameters in each distinct diseases,

because of the small numbers of patients included.

Emerging data implicate the SDF-1/CXCR4 axis in the pathogenesis of bleomycin-
induced pulmonary fibrosis in mice, but whether similar pathogenetic processes are
operative in pulmonary fibrosis in humans remains to be shown (32). Although a
number of recent data have dealt with CXCL12-CXCR4 pathway in the pathogenesis
of pulmonary fibrosis, the mRNA expression pattern and interaction of this biological

axis has not been investigated in autoimmune disease with lung involvement. It has



been found that the concentration of CXCL12 is elevated in plasma and synovial fluid
specimens from patients with RA (33, 34), and an overexpression of CXCL12 is also
observed in RA synovial tissue (35-36). CXCL12 promotes CD4+ memory T-cells
recruitment and accumulation (37) and monocyte migration into synovium (38) and
induces pseudoemperipolesis of both T and B cells (39). It can also promote joint
destruction by inducing angiogenesis (36). Little is known about the regulation and
induction mechanisms of CXCL12. Recently has been found that IL-17, a T-cell
derived proinflammatory cytokine, is able to regulate the expression of CXCL12 in
RA, and that the production and and action of CXCL12 results from the interplay of
T-cells and fibroblast-like synoviocytes (40).

Our most important finding is the increased expression of CXCL12 in the BALF of
patients with autoimmune disease in comparison with IPF. Moreover, this
overexpression could have prognostic implications, as it has been found significantly
correlated with the diffusing capacity of these patients. However, increased protein
levels of CXCL12 has been detected in lung tissue from five patients with UIP and
fibrotic NSIP, when compared them to levels in normal lung tissue (41). The above
findings are not in disagreement with our findings as the authors investigated post-
transcriptional expression of SDF-1 in five patients of an heterogeneous group.
Moreover, in accordance with the current data in BALF pellet, we detected a
significant decrease in both transcripts of SDF-1 in lung tissue of 25 IPF tissues in
comparison with controls (42). In agreement with our findings, Cipriani et al have
demonstrated a differential expression of CXCL12 and its receptor CXCR4 in skin
and endothelial cells of systemic sclerosis patients (43). They have found that
CXCL12 and CXCR4 are up-regulated in the skin of patients with early SSc, both in
the diffuse and limited cutaneous forms of the disease, and progressively decreased
with the lowest expression in the latest stages of both SSc subsets. Our patients with
systemic sclerosis had severe pulmonary disease with severe reduction of diffusing
capacity.

In conclusion, we have shown that patients with CVD-IPs have a markedly increased
expression of the biological axis VEGF-CXCL12 compared with patients with

idiopathic fibrotic disease indicating possibly different angiogenetic procedures.
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Table 1: Primer sequences used for quantitative Real-time RT-PCR

Growth Primer pair Sequence (5'-3") Annealing  Product

factor or temperature size

Cytokine

VEGF ATGACGAGGGCCTGGAGTGTG 60°C 91
CCTATGTGCTGGCCTTGGTGAG

SDF1- TGAGAGCTCGCTTTGAGTGA 55°C 233

TR1 CACCAGGACCTTCTGTGGAT

SDF1- CTAGTCAAGTGCGTCCACGA 55°C 221

TR2 GGACACACCACAGCACAAAC

CXCR4 GGTGGTCTATGTTGGCGTCT 55°C 229
TGGAGTGTGACAGCTTGGAG

GAPDH GGAAGGTGAAGGTCGGAGTCA 60°C 101
GTCATTGATGGCAACAATATCCACT

CXCR2 GGCCACTCCAATAACAGCAGGTC 60°C 197

GTAGAAAAGGGGGCAGGGTAGAGC
CXCR3 AAAGCAGAGGGGCAGGCAGCACAC 65°C 181

AGGGCGGGGAGGTACAGCACGAGT



Table 2 Demographic and lung function characteristics of patients with f- 11Ps and

CVD-IPs. Values are expressed as mean + SD, and age as median (range).

Characteristics f-11Ps CVD-IPs p value

Number 25 16

Sex (Male/Female) 19/6 5/11 0.002
Age median (yrs) 66.5 64.60 NS
Smokers/Nonsmokers 19/6 5/11 0.01
FEV1 (% pred) 77.15 107.50 NS
FVC (% pred) 74.80 93.10 0.02
TLC (% pred) 73.60 91.00 0.02
DLco ( % pred) 58.00 71.700 0.05
PaO, (mmHg) 72.50 75.00 NS
TCCx10° /ml* 28.6+3.2 30.7+4.6 NS
Macrophages% 82.2+43 76.2+2.5 NS
Neutrophils % 6.2+22 8.9+2.8 NS
Lymphocytes% 7.7+3.0 9.7+3.5 NS
Eosinophils % 37+24 41+1.3 NS

Abbreviations:

FVC: Forced Vital Capacity, TLC: Total Lung Capacity, DLco . Diffusing Capacity for
Carbon Monoxide, PaO,: Arterial Partial Pressure of Oxygen

* TCC.: Total cell counts were available in 23 patients with f- IIPs and 12 patients with
CVD- IPs



Table 3: mRNA expression of angiogenetic parameters in f-1IPs (IPF and NSIP) and

CVD-IPs. Values are expressed as median (mean + SD).

MRNA f-11Ps IPF NSIP CVD-IPs p*
expression

VEGF 0.25 0.34 0.00 2.00

(11.91+10.47) | (14.34+12.66) | (0.35+0.34) (867.48 +584.31) | 0.05
SDF-1"-TR1 | 1.83 0.93 13.99 162.81

(473.704254.79) | (168.07+132.16) | (1303.27+839.93) | (776.05+527.48) 0.05
SDF-1*-TR2 | 3.94 3.02 37.29 166.68

(237.92+152.82) | (141.90+125.94) | (512.26+479.48) (592.66+362.03) NS
CXCR4 2.26 3.15 0.44 1.18

(433.94+307.10) | (174.14+121.46) | (1176.20+1148.46) | (1348.21+1322.22) | NS
CXCR2 0.0 0.0 0.0 0.0

(0.07+0.05) (0.08+0.05) (0.00+0.00) (0.10+0.06) NS
CXCR3 0.0 0.0 0.00 0.01

(0.11+0.08) (0.12+0.08) (0.00 + 0.00) (0.03+0.01) NS

*Kruskal-Wallis followed by a posthoc analysis using the Mann-Whitney U test for pairwise

comparisons

e Bold text indicates angiogenetic parameter and pairs with statistical significance




Legends for figures

Figure 1: mRNA levels of SDF-1a and its receptor, CXCR4 in CVD-IPs and IPF

Figure 2: Western blot analysis
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