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Mechanism of acute heart failure exacerbation by sympathetic nerve activation
and its application to treatment via sympathetic nerve deactivation
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Unlike normal animals, animals with heart failure and reduced ejection
fraction showed significant pulmonary congestion and reduced cardiac output in a short time after
sympathetic nerve activation. These results indicate that sympathetic activation directly
contributes to the onset of acute heart failure. The heart failure animals not only had reduced
contractility compared to normal animals, but also showed less enhancement of contractility due to
sympathetic activation. Sympathetic activation similarly increased afterload in normal and heart
failure animals. It is known that increased afterload in heart failure with impaired contractility
contributes to congestion and lowers cardiac output, suggesting that increased afterload contributes

to exacerbation of heart failure. These findings will lead to the development of novel
interventions for acute heart failure.
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Basic knowledge of PV loop and circulatory physiology for bedside heart failure treatment
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