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PATIENTS AND METHODS

ents and controls. This study included 171 consecutive patients with SSc (15

o mensand i3 6 women) who visited an SSc clinic at Keio University Hospital between 2007

& All patients met the SSc classification criteria from the 2013 American College of

|

years la ~ Peripheral blood samples were also collected from 19 healthy control subjects

_matched for sex and age (4 men and 15 women). The heparinized blood was immediately

.}

ernational Review Board of Keio University School of Medicine.

. disease duration from the first appearance of Raynaud’s phenomenon, the

’%;%&@v

modiﬁéﬂ

w%}éodnan total skin thickness score (MRSS), and SSc-related organ involvement,
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|

2,
%%1&. é‘ . . . .
ILD as%ﬂgteral reticulations, ground-glass opacity, and/or honeycombing on chest

radiograph or high resolution computed tomographic scan of the lungs; PAH as a mean
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' c-related autoantibodies. The following antibodies were identified by indirect

Tuorescence using commercially prepared slides of monolayer HEp-2 cells (MBL,

ufacturers’ instructions (Perseus Proteomics, Tokyo, Japan, and R&D Systems,

Minnezf“ﬁ”éfgs, MN, respectively). The lower limits of detection for PTX3 and FGF2 were 0.1

ng/mL ggg 3 pg/mL, respectively. Coefficient of variance of two values ranged from 0 to

in of@‘;g}f the anti/pro-angiogenic activity of FGF2 signaling.

:
4

bovine § xﬁm (Sigma-Aldrich, St. Louis, MO) and seeded on Pronectin
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with or w:ﬁﬂlout recombinant mouse PTX3 (5 or 20 nM; R&D Systems). After 6 days,
: |

“cells were subjected in duplicate to a colony assay that is able to evaluate colony

| |

.

forming units-endothelial cells (CFU-EC) and colony forming units-granulocytes,

,&@gﬂgﬁg‘thropyb@s, monocyte/macrophages, and megakaryocytes (CFU-GEMM) simultaneously.

o

lated using Pearson’s regression model. Variables that best explained the risk for

DU and AH were identified by multivariate logistic regression analysis combining clinical
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charaﬁ%é’?iéic (ROC) curve analysis. Survival analysis was performed using the Kaplan-Meier

method, and survival was compared between two groups by log-rank tests. All statistical

ere performed using SPSS 19.0 statistical software (SPSS, Chicago, IL).
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RESULTS

&

circui t“i’ﬁngTXES (4.8 £3.3 versus 2.4 + 1.7 ng/mL) and FGF2 (12.0 + 9.4 versus 5.8 + 5.0

'mL). There were no differences in PTX3 or FGF2 levels between SSc patients with dcSSc

2)/PTX3 vas significantly elevated in patients with DU compared to those without DU,
re was no difference in FGF2 concentrations. On the other hand, PAH was

with increased PTX3 and decreased FGF2, compared with SSc patients without

FGF2 levels were comparable in healthy controls and SSc patients with PAH (5.8
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. . .
(Figureg?i)%When PTX3 and FGF2 levels were divided as high or low relative to the mean

(3.88 ng/mL for PTX3 and 9.82 pg/mL for FGF2), differences in patient distribution in the

symptoﬁ‘iﬁ% dcSSc, a previous history of DU, upper GI involvement, and anti-topoisomerase I
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“B:=0:04).'and a previous history of DU (OR = 61.7, 95% CI = 7.09-537, P < 0.001). To

ctive of new DU development (Figure 4A). PTX3 levels and the PTX3/FGF?2 ratio

weré use l in predicting the future onset of DU, but FGF2 levels were not. The cut-off
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best discriminated a risk for future DU development were 4.3 ng/mL for PTX3
. v the PTX3/FGF2 ratio. When SSc patients were divided by high or low PTX3
e to the cut-off values, the cumulative occurrence rate of new DU changed

(Figure 4B). We were unable to conduct a similar analysis of PAH predictors
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endent pathway is also involved in this in vitro EPC differentiation assay system,
3 is known to directly inhibit binding of FGF?2 to its receptor [5]. Thus, exposure to

trations of PTX3 may suppress EPC differentiation, leading to a negative
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" between PTX3 levels and EPC counts.
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DISCUSSION

Tﬁ%aféiwas confirmed by multivariate analysis, which selected PTX3 as an independent

pa%r?’al;l&éte; ;for the presence of DU and PAH. Elevated PTX3 was also identified as a good
o

pﬁmaﬁ]??géromotes SSc vasculopathy, which is consistent with previous studies [6, 25].

However, while Iwata and colleagues also found correlations between elevated PTX3 and
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controls. However, as with PTX3, our results clearly identified the PTX3/FGF2

independent parameter for the presence of DU and PAH, as well as a predictor for

F2's roles in neovascularization are mediated in part by the promotion of
jis, a process in which endothelial cells proliferate and sprout from pre-existing
ve%?ls [28, 29]. It has been suggested that chronic tissue ischemia and a lack of

- compensatory angiogenesis leads to vascular manifestations in SSc patients [30]. In this

angiogenic capacity of endothelial cells derived from SSc skin was reduced by
FGF2 and VEGF in vitro [9]. On the other hand, we have also proposed that vasculogenesis, a

tion process that involves the recruitment and in situ differentiation of bone

ELOW Eived EPCs, is also defective in SSc patients [31]; this is based on the reduced

: ;imc)@EPC; in in vitro cultures with FGF2. Therefore, it is likely that exposure to a high .
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1

“anadian registries reported that the occurrence of DU did not necessarily correlate with

predicting the presence of DU and PAH as well as the future development of DU.

s

, PTX3 may contribute to SSc vasculopathy by inhibiting vasculogenesis-mediated
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