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Involvement of GSK-3f and Endoplasmic Reticulum Stress in
Ceramide-induced Cell Death
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Ceramide is a structural constituent of cell membrane that has been recognized as an
important second messenger implicated in regulating diverse signaling pathways,
especially for apoptosis. Moreover, chemotherapy and radiotherapy elicit an increase
in the ceramide level. Ceramide causes either apoptosis or autophagy depending on
the model systems and experimental conditions. The specific aim of the present study
was to investigate the molecular signaling of ceramide-induced cell death in U87-MG,
a human malignant glioma cell line.

As revealed by flow cytometry staining with acridine orange to detect the acidic
vesicular organelle (AVO), we demonstrated that the percentage of autophagy reached
a plateau of 62.1 £ 3.5 % (p<0.001) after 24 h exposure of U87-MG cells to 30 uM
C6-ceramide, using immunoblot assay we also detected the processing of
microtubule-associated protein 1 light chain 3 (LC3). A parallel experiment indicated
that apoptosis reached to 36.7 + 1.9 % (p<0.001) after 36 h exposure of 30 uM
C6-ceramide, using Annexin V/Propidium iodide (PI) double staining to detect cell
membrane phosphatidylserine (PS) externalization and PI uptake, implying that
autophagy might be a prelude to apoptosis in ceramide-treated U87-MG cells.
Endoplasmic reticulum (ER) stress, which has been shown to be engaged in cell death,
was induced by treatment with ceramide using immunoblot to reveal the expression of
GADD153 (growth arrest and DNA damage-inducible gene 153) and the
phosphorylation of eukaryotic initiation factor 2a (eIF2a). Recent studies indicated
that ER stress was able to activate the glycogen synthase kinase-3 (GSK-3p), a
serine/threonine kinase. Here, we demonstrated that ceramide induced a decrease of
the phosphorylated level of Ser9 of GSK-3j, resulting in elevating its enzymatic
activity. Besides, lithium chloride, a GSK-3p inhibitor, was able to reduce the
percentage of autophagy from 63.9 +2.9 % to 40.2 = 3.7 % (p<0.001), suggesting that
GSK-3p might play a pivotal role in ceramide-induced autophagy.

In conclusion, our results indicate that C6-ceramide induced both autophagy and
apoptosis. Of which, autophagy was likely to be mediated by ER stress and the
activation of GSK-3p.



