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The serum/glucose deprivation (SGD)-induced cell death in cultured PC12 cells represents a 
useful in vitro model for the study of brain ischemia and neurodegenerative disorders. 
Nigella sativa L. and its active component, thymoquinone (TQ) have been known as a 
source of antioxidants. In the present study, the protective effects of N. sativa and TQ on cell 
viability and reactive oxygen species (ROS) production in cultured PC12 cells were 
investigated under SGD conditions. PC12 Cells were pretreated with different concentrations 
of N. sativa extract (15.62-250 μg/ml) and TQ (1.17-150 μM) for 2 h and then subjected to 
SGD for 6 or 18 h. Cell viability was quantitated by MTT assay. Intracellular ROS production 
was measured by flow cytometry using 2´,7´-dichlorofluorescin diacetate (DCF-DA) as a 
probe. SGD induced significant cells toxicity after 6, 18, or 24 h (p< 0.001). Pretreatment 
with N. sativa (15.62-250 μg/ml) and TQ (1.17-37.5 μM) reduced SGD-induced cytotoxicity in 
PC12 cells after 6 and 18 h. A significant increase in intracellular ROS production was seen 
following SGD (p< 0.001). N. sativa (250 μg/ml, p< 0.01) and TQ (2.34, 4.68, 9.37 μM, p< 
0.01) pretreatment reversed the increased ROS production following ischemic insult. The 
experimental results suggest that N. sativa extract and TQ protects the PC12 cells against 
SGD-induced cytotoxicity via antioxidant mechanisms. Our findings might raise the 
possibility of potential therapeutic application of N. sativa extract and TQ for managing 
cerebral ischemic and neurodegenerative disorders. 
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