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Attenuation of oxidative damage by avoidance of inappropriate circadian phasing  between radical generation and radical detoxification





Excitotoxicity Ca2+ overload
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Mitochondrial electron leakage


      radical formation
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Antioxidant enzymes:


GSH peroxidase; GSSH reductase; γ-glutamylcysteine synthase; glc-6-P dehydrogenase;  sometimes catalase, Mn- and CuZnSODs
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Prooxidant enzymes:


NO synthases;


lipoxygenases
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Scavenging of •OH (+ O2•–), CO3•– (+ O2•–), organic cation radicals (+ O2•–), O2(1Δg), O3 , NO and other oxidants





e.g.,


c3OHM,


AFMK,


AMK
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Breakdown of mitochondrial membrane potential





Opening of mtPTP 


cytochrome c release  apoptosis

















