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Background: The concept that the failing heart is energy starved is decades old and is supported by observations of abnormal energy production by mitochondria. Studies of mitochondria ultrastructure in heart failure (HF) reveal considerable structural deterioration along with marked hyperplasia and reduced organelle size. Because mitochondria morphology, distribution and activity can be regulated by fusion and fission, we examined whether proteins that regulate mitochondrial fission and fusion are abnormal in the failing left ventricular (LV) myocardium.
Methods: Studies were performed in tissue homogenate prepared from freshly frozen LV myocardium from normal (NL) donor human hearts and explanted failing human hearts and from NL dogs and dogs with intracoronary microembolization-induced HF. Expression of fusion regulating proteins Mitofusin-1 (Mfn1) and Dominant Optic Atrophy-1 (OPA1) and fission regulating proteins Fission-1 (Fis1) and Dynamin-Related Protein-1 (Drp1) was measured by Western blotting. 
Results: Compared to NL, Mfn1 was significantly increased in LV tissue from failed human and dog hearts while expression of OPA1, a protein essential for mitochondrial fusion, was significantly reduced. Expression of Fis1 and Drp1, key components of the mitochondrial fission machinery, was increased in both failed human and dog LV tissue compared to NL.
Conclusions: Downregulation of OPA1 and compensatory upregulation of Mfn1 along with upregulation of Fis1 and Drp1 support ongoing mitochondrial fragmentation in HF. Dysregulation of essential fission and fusion proteins in HF can partly account for the observed morphologic and functional abnormalities.  Dysregulation of mitochondrial proteins in HF represent a viable therapeutic target.

