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The chemiosmotic revolution: From the mysteries of bioenergetics to a 
new mitochondrial medicine 

 

The chemiosmotic theory, for which Peter Mitchell was awarded the Nobel Prize in 

Chemistry, was presented as a hypothesis far in advance of experimental evidence, and it 

stands as a glorious monument to the scientific method. Mitchell proposed that nature uses 

protonic batteries to drive ATP synthesis and that biological energy conservation is 

essentially a problem in membrane transport. Recently mitochondrial physiology has 

developed as a rich and varied field, including cellular processes such as autophagy, 

fission/fusion, and apoptosis. Taken together, these developments lead to the foundation of 

a new mitochondrial medicine. In a brief talk, it will be necessary to focus on one aspect, and 

I will review recent progress in understanding the K+ cycle and its role in ischemia-

reperfusion injury and cardiac protection. 
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