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Fenretinide increases ceramide induction through acidic sphingomyelinase dependent hydrolysis of sphingomyelin resulting in downstream apoptosis of neuroblastoma cells
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Ceramide is an important lipid-signaling molecule implicated as a common intermediate of many apoptotic pathways. Fenretinide is thought to induce apoptosis and reactive oxygen species (ROS) via increases in ceramide levels; however, the mechanism of ceramide accumulation in neuroblastoma cells is unclear. Intracellular ceramide can be derived either from de novo synthesis on the endoplasmic reticulum via ceramide synthase or by hydrolysis of membrane sphingomyelin by sphingomyelinases. To identify the contribution of these pathways to fenretinide-induced ROS and apoptosis in human neuroblastoma cells, the activity and expression of ceramide synthase and sphingomyelinases was blocked using chemical inhibitors and RNA interference. Fumonisin, an inhibitor of ceramide synthase, did not block fenretinide-induced ROS or apoptosis. In contrast, a sphingomyelinase inhibitor effectively blocked apoptosis and ROS accumulation in response to fenretinide. This effect was not seen with an inhibitor of neutral sphingomyelinase, suggesting that acidic sphingomyelinase (ASMase) activity alone mediated the effects of fenretinide. \'Knockdown\' of  ASMase by RNA interference blocked the fenretinide-induced increase in ceramide levels, apoptosis and ROS, and also decreased sphingomyelin levels. Furthermore, there was evidence that fenretinide increased levels of ASMase protein, and that this increase was abolished by RNA interference. These results show that, in these neuroblastoma cells, ceramide accumulation in response to fenretinide is derived from sphingomyelin hydrolysis via ASMase, but not de novo synthesis, and suggest that sphingomyelin synthetase or ASMase may be targets for future drug development. 
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