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Background: Emerging evidence suggests that oxidative stress plays an important role in the development of seizures and that anti-oxidant compounds might be useful in the treatment of epilepsy. Existing antiepileptic drugs (AEDs) have complex mechanisms of action but there is no reliable evidence to suggest whether they have pro- or anti-oxidant effects.

Aim: To determine the effects of commonly-used AEDs on routine markers of oxidative stress in a human neuroblastoma cell-line.

Methods: SH-SY5Y cells were grown under standard cell culture conditions until 80-90% confluent. Cells were exposed to carbamazepine (CBZ; 0-100M), levetiracetam (LEV; 0-300M), lamotrigine (LTG; 0-100M) and valproic acid (VPA; 0-1000M) for 1, 4 and 24 hours. Cell viability at each concentration and time-point was determined by MTT assay. AED effects were assessed against basal oxidative stress, determined by malondialdehyde (MDA) concentration, superoxide dismutase (SOD) activity, and reduced / oxidised glutathione (GSH/GSSG) ratio, and again following exposure to 100M H2O2 for a further 4 hours.

Results: All AEDs caused concentration-related oxidative damage to SH-SY5Y cells. MDA concentrations were increased up to 953.3%, 1302%, 2514% and 267% of control values for CBZ, LEV, LTG and VPA, respectively. The activity of SOD was reduced to 72.5%, 25.5%, 57.5% and 39.5% of control for CBZ, LEV, LTG and VPA, respectively. Likewise, the GSH/GSSG ratio was reduced to 7.75%, 14.4%, 10.7% and 17% of control for CBZ, LEV, LTG and VPA, respectively. The majority of AED effects were exacerbated by further exposure to H2O2, with MDA concentrations increased by a further 129% on average, SOD activities reduced by 19.3% and the GSH/GSSG ratio reduced by 13.4%.

Conclusions: These results suggest that commonly used AEDs have pro-oxidant effects that are unlikely to contribute to their anticonvulsant activity and might actually worsen seizure activity under some circumstances.
