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Human brain tissue is enriched in n-3 and n-6 essential fatty acids and there is evidence that these polyunsaturated fatty acids (PUFA) play a signalling role in tumour regression and radiotherapy. Exogenous PUFA can initiate cell death signalling in cells from primary brain tumours, and tumour specificity was observed in an infusion glioma model (1).  PUFA associated changes include effects on tumour proliferation, oncogenes and growth factors, possibly mediated by lipid peroxidation (2).  A major production site of reactive oxygen species and target of lipid peroxidation is the mitochondrial membrane.

The sensitivity of mitochondrial cell death pathways to PUFA was investigated in 33 human primary glioma cell preparations.  Mitochondrial membrane potential ∆Ψm was analysed using JC-1 and peroxidative probes.  Cell suspensions were exposed to n-6 PUFA, analysed by fluorescence microscopy and flow cytometry. Exogenous PUFA caused immediate mitochondrial depolarisation, with kinetics resembling peroxidative depolarisation and the rate of reactive oxygen intermediate formation.  ∆Ψm changes were observed predominantly in glial and astroglial cell populations and preceded changes in cell viability and caspase-3.  The sensitivity of glioma cell ∆Ψm to PUFA was greater than that of normal neuronal brain cell preparations. In conclusion, in human primary brain tumour tissue, the sensitivity of ∆Ψm to PUFA, and the kinetics of this activity, supports a mitochondrial role in cell death in response to lipid peroxidation. This pathway may provide a useful therapeutic route to anti-tumour developments and in treating this rapidly progressing and highly malignant disease.
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