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Novel therapeutic strategy against hyperammonemia based on intervention in
regulatory mechanism of bodily protein anabolism and catabolism
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Patients with urea cycle disorders intermittently develop episodes of
decompensation with hyperammonemia. Because such an episode is often associated with starvation, we
attempted to elucidate the mechanism of such starvation-associated hyperammonemia. Using a cell
culture system, we found that glucose starvation increases ammonia production, and that it is
associated with enhanced glutaminolysis. These results led us to focus on a -ketoglutarate (AKG), a
glutamate dehydrogenase inhibitor and a major anaplerotic metabolite. We found that dimethyl o
ketoglutarate (DKG), a cell-permeable AKG analog, mitigates ammonia production primarily by reducing

glutaminolytic flux. We also verified that DKG reduces ammonia also in in vivo animal models. Thus,
AKG itself or cell-permeable forms of AKG are feasible candidates for a novel hyperammonemia
treatment.
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