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Choline-derived metabolite as a novel therapeutic target for heart failure
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Abstract

Low body temperature predicts poor clinical outcomes in patients with heart failure,
however, underlying mechanisms and pathological implications are largely unknown.
Brown adipose tissue (BAT) was initially characterized as a heat generating organ, and
studies suggest it has crucial roles for maintaining systemic metabolic health. Here,
we demonstrate that alteration of BAT function contributes to development of heart
failure through disorientation in choline metabolism. Thoracic aortic constriction (TAC)
reduced the thermogenic capacity of BAT in mice, leading to significant reduction of body
temperature under cold exposure. BAT became hypoxic with TAC, and hypoxic stress
induced apoptosis of brown adipocytes. Cardiac function was impaired in a mouse model of
genetic BAT dysfunction, in association with a low survival rate after TAC. Metabolomic
analyses showed that BAT dysfunction led to an increase of choline and its downstream
metabolite, trimethylamine N-oxide (TMAO), promoting metabolic dysfunction in the
failing heart. TMAO administration resulted in a significant reduction in phosphocreatine
or ATP level in cardiac tissues via suppression of mitochondrial complex IV activity.
Inhibition of TMAO production ameliorated cardiac dysfunction during left ventricular
pressure overload. These results suggest that maintenance of BAT homeostasis and
reducing TMAO production could be potential next-generation therapies for heart failure.

Keywords : Brown adipose tissue, Heart failure, Metabolites
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