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Cyclooxygenase-2 (COX-2) is abundantly expressed in neuroblastoma and its inhibition induces apoptosis and prevents tumour growth in vivo: implications for a novel non-toxic neuroblastoma therapy
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Cyclooxygenase-2 (COX-2), one of the two enzymes that catalyse the conversion of arachidonic acid to prostaglandins, is upregulated in several cancers and linked to proliferation and resistance to apoptosis. We investigated neuroblastoma tumours from different biological subsets and from all clinical stages for expression of COX-2. We detected specific cytoplasmic COX-2 expression in 27/28 neuroblastoma tumours and in all cell lines (8/8), but not in healthy adrenal medullas from children. Treatment of neuroblastoma cells with COX-inhibiting NSAIDs induced caspase-dependent apoptosis via the intrinsic mitochondrial pathway. Diclofenac added in the drinking water potently inhibited (200 mg/L), or at the higher dose (250 mg/L) abolished growth of established human neuroblastoma xenografts in nude rats (p<0.001). No toxicity was noted. Immunohistochemistry of diclofenac treated neuroblastoma xenografts showed elevated expression of cleaved caspase-3 as compared with untreated tumours, indicating induction of apoptosis by NSAIDs in vivo. Arachidonic acid and diclofenac synergistically induced neuroblastoma cell death. This effect was further pronounced when lipooxygenase was simultaneously inhibited. Exogenous PGE2 did not salvage neuroblastoma cells from apoptosis induced by COX-inhibition suggesting that forced accumulation of arachidonic acid by abrogation of its downstream metabolism is highly toxic to neuroblastoma cells in vitro. Proton MR-spectroscopy (1H MRS) showed accumulation of polyunsaturated fatty acids and choline depletion in neuroblastoma cells treated with COX-inhibitors. Using clinical MR-scanners 1H MRS is likely to provide pharmacodynamic markers of neuroblastoma treatment response to COX-inhibition. This could provide an early non-invasive response evaluation in children treated with NSAIDs Taken together, these data suggest NSAIDs as a novel adjunct therapy for children with neuroblastoma.

Presentation mode(s): oral-presentation – pc-projector
