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Interface of neural activity, immunity and metabolism in acute encephalopathy
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To explore abnormal intracellular signal transduction in acute
encephalopathy including acute necrotizing encephalopathy (ANE) and acute encephalopathy with
biphasic seizures and late reduced diffusion (AESD), we conducted gene and functional analyses of
factors associated with the crosstalk between neural activity, immunity and metabolism. We
identified cytokine and HLA polymorphisms as genetic predisposition in Japanese patients with
sporadic ANE. We elucidated the association of RANBP2, the causative gene of familial ANE in
Caucasians, with mitochondrial metabolism. We identified a polymorphism of CTLA4, a suppressor of
innate immunity, as a risk factor for AESD. We also found the association of mutations of sodium
channels, SCN1A and SCN2A, with multiple syndromes, and that of thermolabile variation of a
mitochondrial enzyme, CPT2, with overall acute encephalopathy.
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