Inhibition of C6 glioma growth and mitochondrial function by a 5-hydroxyindole derivative
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Serotonin (5-HT) and melatonin, two endogenous indolamines, have been widely studied for their ability to regulate multiple aspects of cancer signaling and metabolism [1]. In particular, the action of melatonin is closely associated with mitochondrial processes. For example, melatonin was demonstrated to bind to mitochondrial complex III, disrupting electron transfer and causing ROS overproduction [2]. In addition, the role of 5-HT receptor signaling in glioma and glioblastoma is well documented. As such, 5-HT receptors are under intensive study as targets for glioma treatment. Recently, agonists of 5-HT4 and 5-HT5A receptors were reported to induce apoptosis and autophagy in human GBM lines and inhibit xenograft growth, respectively [3]. Therefore, serotonin- and melatonin-like compounds are of interest as potential drugs to treat glioma. To this end, several 5-hydroxyindoles were obtained via Nenitzescu reaction. In this study, we examined the effect of the first homologue, 5-hydroxy-3-acetyl-2-methylindole (5-HIET), on the C6 glioma cells (Fig. 1). 
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Fig. 1. Structure of the synthesized 5-hydroxyindoles
We found that 5-HIET at 10 μM decreases glioma proliferation by 36±7% relative to control after 24 hrs incubation. No decrease in cell viability of C6 glioma was detected with ethidium bromide staining, indicating non-necrotic cell death. When incubated with mitochondrial membrane potential probe JC-1, 5-HIET causes a rapid 50% decrease in MMP compared to control (Fig. 2). Due to the presence of an acidic phenol moiety (which is conjugated to the electron-withdrawing 3-acetyl group, further stabilizing the anion via mesomeric effect), it is possible that 5-HIET acts as a protonophore, disrupting the electron flow in mitochondria.
In summary, we demonstrated the ability of 5-hydroxyindoles to inhibit C6 glioma growth and disrupt mitochondrial processes. Further study is underway to investigate the details of their mode of action.
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