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Anti-angiogenic effects of neuroblastoma tumour vessels-targeted liposomal chemotherapy
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Solid tumours recruit new blood vessels to support tumour growth and unique epitopes expressed on tumour endothelial cells can function as targets for anti-angiogenic therapies. An NGR peptide targeting aminopeptidase N, a marker of angiogenic endothelial cells, was coupled to the surface of liposomal-doxorubicin (NGR-SL[DXR]) and was used to treat orthotopic neuroblastoma (NB) xenografts in mice. These long-circulating liposomes showed time-dependent uptake into tumour, being 10 times higher than that of non-targeted liposomes. No uptake was observed into tumours of mice treated with the mismatched peptide ARA-targeted SL[DXR] or those co-injected with an excess of soluble NGR. NB-bearing mice treated with NGR-SL[DXR] partly outlived the control mice, displaying tumour regression and inhibition of metastases growth. All animals showed tumour mass reduction, pronounced destruction of the tumour vasculature and blood vessel density suppression. Double staining of tumours with TUNEL and anti-factor VIII antibody or anti-human NB, demonstrated endothelial cell as well as tumour cell apoptosis. Moreover, NGR-SL[DXR], alone or in combination with GD2-targeted liposomal doxorubicin, has been used against a more aggressive experimental metastatic model of NB. Long term survival was obtained only in mice treated with the combination of the two formulations, with improved vascular damage and anti-angiogenic effects. Further investigations as well as other in vivo combined therapies are on running, whose results will be presented at the meeting. 
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