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Elucidation of regulatory mechanisms of glutamine metabolism in heart failure
and development of novel therapeutic strategies
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Glutamine-derived anaplerosis, also known as glutaminolysis, is strongly

associated with the pathophysiology of various diseases represented by cancer. Glutaminase 1 (GLS1),
a rate-limiting glutaminolysis enzyme, was increased in angiotensin Il (Ang Il1)-induced mouse
hearts and cultured rat cardiac cells, and anaplerotic glutamine flux into the tricarboxylic acid
(TCA) cycle was markedly enhanced in cardiomyocytes, suggesting that glutaminolysis is activated in
failing hearts. GLS1 inhibition improved Ang Il-induced cardiac hypertrophy and fibrosis in vitro
and in vivo, possibly by reducing the production of glutamine-derived aspartate and citrate, which
are used for the biosynthesis of nucleotides and lipids required for cellular growth and
proliferation. The findings of the present study reveal that GLS1-mediated upregulation of
glutaminolysis leads to maladaptive cardiac remodeling. Inhibiting this anaplerotic pathway could be
a novel therapeutic approach for HF.
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