In-Vitro investigation of cytotoxic effects and potential metabolic pathway of Isopsoralen 
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Introduction. Complementary and Alternative Medicines (CAM) are seeing increased usage worldwide, with an estimated 70% of the world’s population using herbal products1. Studies have shown that people may use CAM in combination with other medications. This increases the dangers of herb-drug interactions, which can result in organ damage. Psoralen corylifolia (PC) has been found to cause liver toxicity, potentially from the phytochemicals present, including psoralen and isopsoralen. A previous study investigated the toxicity of psoralen, and its interaction with paracetamol on liver cell viability. This study examined the toxicity of isopsoralen and psoralen with paracetamol.
Aims. This study aims to elucidate the hepatoxic effects and metabolic pathway of isopsoralen, compared to psoralen. 
Methods. A human liver carcinoma cell line (HepG2) was used for determining hepatotoxicity. Paracetamol (10- 50mM), psoralen and isopsoralen (200-1000µM) were tested for individual toxicity. The combination of paracetamol and psoralen or isopsoralen were then tested to assess their combined toxicity. The role of CYP3A4 enzymes in meditating toxicity in HepG2 cells was investigated using rifampicin (2mM) (CYP3A4 inducer). Cell viability is assessed through MTT colorimetric assays.
Results. Psoralen (600 µM) significantly decreased HepG2 cell viability to 73.24% (p<0.0208), while isopsoralen was significantly toxic across all the concentrations (p<0.0001). The combination of paracetamol and isopsoralen showed increased toxicity, with cell viability reduced to 61.5% (p=0.005) with the combination of 200µM of isopsoralen and 10mM of paracetamol, in comparison to paracetamol alone at 10mM (96.03%; p=0.8108). Data shows no significant difference between rifampicin and paracetamol, psoralen, and isopsoralen interactions individual concentrations. 
Discussion. Results have shown that isopsoralen is considerably more toxic compared to psoralen. Induction of CYP3A4 by rifampicin shows little effect on phytochemical toxicity. However, it may be noted that rifampicin may induce other P450 enzymes that may metabolize psoralen and isopsoralen to an even more toxic byproduct. However, further testing is required to be sure that that is the case. 
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