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Introduction. About 5% of patients receiving the anticancer drug 5-fluorouracil experience severe chest pain or myocardial infarction. It is assumed that this is due to the formation of fluoroacetate which inhibits aconitase and perturbs the mitochondrial Kreb’s cycle. The major circulating metabolite of 5-fluorouracil is fluorobeta-alanine (FBAL). It has previously been demonstrated that rat liver AGXT2 enzyme can defluorinate FBAL to release free fluoride ion (Porter, 1995). Our hypothesis is that the generation of fluoride ion, not fluoroacetate formation, is the likely cause of 5-fluorouracil induced cardiotoxicity.
Aims. To assess the ability of human liver to defluorinate FBAL, initiate characterisation of FBAL metabolites and to compare this profile with excreted biotransformation products in cancer patients. 
Methods. The in vitro hepatic metabolism of FBAL (in rat and human homogenates) was investigated and rate of fluoride release quantified using ion-specific potentiometry. 19F-NMR (400 mHz, 26000 scans) with comparison to authentic standards, was used to characterise the metabolic fate of FBAL. Patient (n=9) urine samples were analyzed for these biotransformation products and fluoride ion excretion. 
Results. In vitro metabolism of FBAL resulted in release of fluoride (Vmax 0.54 µmol/h/mg) in rat. This was lower in human liver and increased on fortification with glutathione. Metabolite signals (δ -112.4, -113.0 and -113.1 ppm), easily distinguishable from the FBAL substrate (δ -112.8 ppm) were observed. However, the -113.0 ppm signal was absent in the patient samples. Fluoroacetate (-142.45 ppm) was not observed. Following initiation of a 5-FU infusion the 0-3 h post-dose fluoride excretion was 3.7 ± 2.0 mg F-/g Cr, this was >2-fold higher than baseline (pre-dose) values. 
Discussion. These initial results suggest that FBAL is not extensively metabolised to fluoroacetate, however fluoride ion formation was observed. Clinical investigations are ongoing to determine possible relationships between extent of fluoride ion formation and cardiotoxicity. 
Porter DJ (1995) Biochemical Pharmacology, 50: 1475-1484.
