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Molecular mechanism of Takotsubo cardiomyopathy
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Big emotional or physical stress may lead to an imbalance in the brain, resulting
in Takotsubo cardiomyopathy (TC), transient left ventricular (LV) apical ballooning. We first confirmed
the central neurons of cardiac sympathetic nerves in the hypothalamus innervating the LV apex, and
investigated the changes in gene expression in an animal model of TC induced by epilepsy, a clinical
trigger of TC. We found that chemokine ligand 2 (Ccl2) strongly stimulated the central neurons of the
cardiac sympathetic nerves. Consequent upstream sympathetic activation induced significant upregulation
of neuropeptide Y (NPY) in the left stellate ganglion (LSG) and cardiac sympathetic nerves.
Administration of Ccl2 into the central neurons evoked TC and increased NPY at LSG. Overall, our results
provide the first evidence as to how emotional or physical stress translates into molecular signals in

the brain, leading to LV apical ballooning.
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