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Mechanisms of reduced lifespan of erythrocytes in chronic heart failure
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Anemia in patients with chronic heart failure (CHF) is a sign of poor
prognosis. However, mechanisms of anemia in CHF are thought to be multifatorial and not well
understood. We examined the mechanisms of anemia in Dahl salt-sensitive (DS) rat, a model of chronic

heart failure. We found that reduced lifespan of erythrocytes is the major cause of anemia.
Eryptosis is a programmed death of nucleus-free, iron-filled red blood cells. We found that
eryptosis induced by oxidative stress was a cause of reduced lifespan of erythrocytes in DS rats.
Nuclear factor-erythroid 2-related factor 2 (Nrf2) is a transcription factor that regulates the
cellular defense against toxic and oxidative insults. We found that dimethyl fumarate, an activator
of Nrf2, prevented anemia, cardiac and renal fibrosis and inflammation, and prolonged survival in DS
rats.
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