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Inhibition of plasminogen activator (PA) in cancer has been expected to inhibit progression.  However in many cancers, including neuroblastoma (Cancer Research 59:1327-1336, 1999), higher rather than lower levels of the PA inhibitor-1 (PAI-1) have been reported associated with more aggressive disease. Interestingly, in neuroblastoma, this inhibitor is exclusively expressed by stromal cells.  In this study, we have examined the role of PAI-1 in tumor progression in human neuroblastoma tumors orthotopically implanted in PAI-1 deficient and immunosuppressed mice.  We observed an 80% reduction of tumor growth during the first 5 weeks after tumor implantation in PAI-1-/- mice compared to PAI-1+/+ mice. This growth inhibitory effect was associated with a 3 fold reduction in the vascular endothelial cell area of these tumors. Concomitantly, we observed a 2 to 4 fold decrease in the number of BrdUdr positive tumor cells and a 3 to 8 fold increase in TUNEL positive (apoptotic) endothelial cells. To understand the mechanism underlying endothelial cell apoptosis in the absence of PAI-1, we downregulated PAI-1 by siRNA in human brain microvascular endothelial cells. Suppression of PAI-1 expression in these cells inhibited cell spreading and decreased the formation of endothelial tubes in vitro by 78%. This effect was associated with a significant increase in spontaneous apoptosis and in the levels of Caspase 3.  The data, which suggest that PAI-1, in addition to inhibiting plasminogen activation, may be a survival factor for endothelial cells, provide a mechanism explaining the proangiogenic effect of PAI-1 and its association with an unfavorable prognosis in neuroblastoma.
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