Midazolam Stimulates Caspase and MAPK, but Inhibits Akt, Pathways to Induce Apoptosis in MA-10 Mouse Leydig Cells
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Midazolam, a benzodiazepine derivative, is widely used as sedative drug during anesthesia. Previous studies have demonstrated that midazolam achieves its sedative effect by modulation of GABAA receptor in the central nervous system. Although midazolam has been proved to be safe for clinical use, there are reports describing its cytotoxicity on neuronal and peripheral tissues. Here, we demonstrated the apoptotic effect of midazolam with mechanism investigation in reproductive cells. The apoptotic effect and underlying mechanism of midazolam to MA-10 mouse Leydig tumor cell line were investigated using flow cytometry assay and Western blotting methods. Results showed that treatment of midazolam resulted in the accumulation of MA-10 mouse Leydig tumor cell population in sub-G1 phase, but reduction in G2/M phase in time- and dose-dependent manners, suggesting the apoptotic phenomenon. Midazolam could induce the cleavage of caspase-8, -9, -3, and PARP proteins in time- and dose-dependent relationships. There were no changes in the levels of Bax and cytochrome-c, while Bid was significantly decreased after midazolam treatment. To elucidate the molecular pathways involved in midazolam-induced apoptosis, we observed that midazolam decreased both pAkt and Akt expressions, and midazolam stimulated the phosphorylation of p38 and JNK, but not ERK. In conclusion, midazolam induced MA-10 cell apoptosis through the activation of caspase cascade; the inhibition of pAkt pathway; and the stimulation of p38 and JNK pathways. 
