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In HIBCH deficiency, methacrylyl-CoA, an intermediate product of valine
metabolism, accumulates in mitochondria of multiple tissues. Methacrylyl-CoA reacts with thiol
compounds (e.g., cysteamine, cysteine and reduced glutathione (GSH)) and essential cysteine residues

of mitochondrial enzymes, including multiple respiratory chain enzymes and pyruvate dehydrogenase
complex, and reduces their activities. This leads to cell damage, especially in the basal ganglia,
by dramatically decreasing the cellular reduction state and reducing ATP production. In this study,
we analyzed patient’ s lymphoblasts, and found that the survival rate of patient’ s lymphoblasts
decreased during culture with a low glucose medium. Using this condition, we evaluated the
therapeutic effect (maintaining of the survival rate) of candidate drugs for HIBCH deficiency. We
found that one candidate drug that increases intracellular GSH levels restored the survival rate of
patient lymphoblasts.
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