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Investigation of the mechanisms and development of new therapies for lung
hypoplasia
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Vascular growth is necessary for normal lung development. We hypothesized that
the function of endothelial colony-forming cells (ECFCs), a type of endothelial progenitor cells (EPCs),
is impaired in congenital diaphragmatic hernia (CDH), that is associated with lung hypoplasia. Cord blood
(CB) was collected from CDH patients and healthy controls. We assessed CB progenitor cell populations and
CB ECFC functions. CB ECFCs were decreased in CDH. CDH ECFCs had reduced potential for self-renewal,
proliferation and migration. Their capacity for nitric oxide (NO) production was enhanced but response to
VEGF was blunted. The in vivo potential for vasculogenesis was reduced in CDH ECFCs. There was no
difference in VEGF and SDFla levels in CB plasma and culture media, and ECFC mRNA expression associated
with VEGF-NO and SDF1-CXCR4 signaling between groups. In conclusion, CB ECFC function is disrupted in
CDH, probably due to mechanisms other than alteration of VEGF-NO and SDF1-CXCR4 signaling.
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Table 1. Circulating progenitor cell populations in cord blood
. Control CDH
Cell populations P value

(n=7) (n=6)
ECFCs® (%)° 0.0098 £ 0.0020 0.0020 + 0.0005 0.008

angiogenic CPCs® (%)°  0.0018 £ 0.0005 0.0012 +0.0004 0.325
non-angiogenic CPCs® (%)° 0.0322 +0.0113 0.0130 + 0.0085 0.215

CPC/non-CPC ratio®
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0.1057 +£0.0434 0.4930 +0.1942 0.109
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incubation time: for 18 hours
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