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Metabolites may be more toxic and reactive than the parent drug. Upon irradiation, they can generate reactive 
intermediates capable of binding to key macromolecules such as DNA. Consequently, identification of metabolites 

with phototoxic or adduct forming capability still remains a major challenge. Therefore, the goal of the present work is to 
assess the photo(geno)toxic potential of chlorpromazine (CPZ), diclofenac (DCF) and their metabolites in order to investigate 
whether the metabolism is key in photosensitized DNA damage. Both CPZ (an anti-psychotic drug) and DCF (nonsteroidal 
anti-inflammatory drug) are widely prescribed drugs. We have proven that demethylation of chlorpromazine (CPZ) as a 
consequence of Phase I biotransformation, does not result in a detoxification but leads to metabolites maintaining identical 
chromophore to the parent drug and exhibiting an even enhanced photo(geno)toxicity. Unlike the case of CPZ demethylation, 
the DCF hydroxylated metabolites are associated with a change in the chromophore, displaying a bathochromic shift of the 
absorption band towards the UVA region, thus extending the active fraction of solar light able to produce photosensitivity 
disorders. The multidisciplinary approach to perform this work encompasses from photochemical (steady-state and laser flash 
photolysis) to spectroscopic (Electron Paramagnetic Resonance, EPR) and biological studies (neutral red uptake viability test, 
gel electrophoresis, comet assay) in order to obtain mechanistic insight into the involved process. 

Figure 1. Graphical overview of the phototoxicity and photogenotoxicity assays of CPZ, DCF and their metabolites.
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