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Everything must fit within the energy budget

?



Metabolic rate is an evolved trait that is maintained 
within a narrow homeostatic range

Adapted:  Pontzer et al. 2016, Nature; PMID: 27144364



Adapted:  Pontzer et al. 2012. PLOS One

Metabolic rate is an evolved trait that is maintained 
within a narrow homeostatic range
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What do these 
tradeoffs look like 
in mitochondrial 
disease? 
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What is MitoD spending more on? 



Consistent Hypermetabolism Across Day & Night 
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The subject in this image  
was generated by Google 
Gemini’s Nano Banana Pro

Lower Physical Activity

Day:  Higher EE despite lower PA



Persistent 
SNS activitation The subject and lighting in this 

image  were generated by Google 
Gemini’s Nano Banana Pro

Night:  Elevated Sleeping EE

Similar sleep
duration & quality 
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180kcal/d “Tax”– How is it paid in the real world? 

Chamber day more similar 
to a typical day for MitoD 

Lower physical activity 
average & range in MitoD

Free-living TEE is similar between groups
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What it means for MitoD:  
• Manage allostatic load
• Exercise enhances efficiency
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What it means for health more broadly  
• Capacity to push oneself and handle stress 

depends on capacity to rest and recover

Health:  Higher 
dynamic range 
of EE

Energy sinks 
constrain 
range
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