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In vitro and in vivo antitumour activity of the synthetic polymer P10
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We synthesised an amphiphilic polymer based on a polyvinylalcohol backbone (P10). Initially intended as a particulate vehicle for anticancer drugs, P10, by itself, exerted a potent activity on different neuroblastoma (NB) and melanoma cell lines. We observed dose- and time-dependent cytotoxicity of P10, with IC50 between 2.5 and 10 g/ml after 24 h. P10 did not affect normal cells. Treated tumour cells underwent detachment from the flasks, became smaller and showed nuclear condensation. Cytofluorimetric assay indicated that a substantial number of cells had sub-G1 DNA content, as confirmed by DNA internucleosomal cleavage. Activation of caspase cascade was assessed by fluorescence-based pan-caspase activity assay,  and caspase 3 cleavage by Western blot; the upstream pathways involved are currently investigated. We tested the effects of P10 in nude mice injected with 105  NXS2 murine NB cells i.v., to mimic the metastatic spreading of NB. Treatment with P10 (300mg/Kg, i.v. at days 1 and 7 after NB cell challenge) significantly increased the lifespan and the long term survival of mice treated with P10 over controls (p<0.002).  Three out of 9 treated mice were alive and disease free by 120 days, while all control mice died within 50 days. Dead animals showed metastatic tumour growth, involving mainly adrenals, kidney, ovary, liver and bone marrow. Similar results were obtained with the human NB cells Htla-230. No toxicity took place up to 600 mg/kg. Although the mechanisms of action of P10 deserve further investigation, our data suggest that P10 holds promise as an anti-cancer compound, independent of its drug carrier suitability.
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