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Background and aims: Intracellular glutathione (GSH) is critical in balancing the effects of alkylating agents and reactive oxygen species (ROS); GSH levels are crucial for neuroblastoma survival and antioxidant thiol depletion is demonstrated to be of therapeutic value in the clinical treatment of this cancer. Recently, we provided evidence that changes in GSH/GSSG ratio and ROS production in GSH-depleted SK-N-BE(2)-C cells induce early apoptotic features modulated by the enzymatic activity of Protein Kinase C delta, a key intermediate in the signal cascade leading to cell growth arrest and programmed cell death. Our actual aim is to investigate the influence of GSH levels on the enzymatic activity and expression of PKC isoenzymes involved in cell differentiation and growth of different human neuroblastoma lines. 

Methodology and results: Cell content of GSH was measured by h.p.l.c. analysis; the pattern and the activation state of PKC isoforms were evaluated by Western Blot and immunoprecipitation respectively. The comparative study showed that LAN 5 and SHSY5Y cell lines have the lowest amount of GSH, GIMEN and SK-N-BE-2-C intermediate levels and ACN are more enriched of the antioxidant thiol. PKC-alpha/PKC-delta ratio was equal in SHSY5Y, SK-N-BE-2-C and GIMEN and was modified in other neuroblastoma lines; in particular, the proliferative isoform, PKC-alpha, was highly expressed in LAN 5, while marked levels of the apoptotic kinase, PKC-delta, were found in ACN cells. 

Conclusions: Both changes in cell GSH content and intracellular redox state might influence the activity and levels of specific PKC isoforms playing a critical role in differentiation, proliferation and apoptosis. Therefore, oxidative modulation of these molecular targets might represent a new approach in neuroblastoma clinical treatment (Grants by COFIN 2002 and FIRB 2001).
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