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Adipose Tissue Energetics 

Brown Adipose Tissue:

•  Thermogenesis. 

• Uncoupling (UCP1).

• Browning of white.

•  Eat cake-be hot.

White Adipose Tissue:

•  Storage.

• ~5% resting metabolic rate.

• Oxidative Stress->inflammation-> 
insulin resistance.



Thermogenic chemicals are killer weight loss drugs 

UCP1 

Natural  
Thermogenesis 



Conditional KO of CPT2 

Lee J, Ellis JE, Wolfgang MJ. Cell Reports 2015; 10:266-279



Adipose fatty acid oxidation is required  
for acute cold-induced thermogenesis 

WT KO
Interscapular

Brown Adipose Tissue



Loss of adipose fatty acid oxidation 
does not alter body weight 

n=13-18



Loss of adipose fatty acid oxidation does 
not improve glucose intolerance. 



Brown Adipose Tissue: Birth, Death and 
Resurrection 



Ambient temperature impacts physiology 
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•  Standard housing generates a cold stress
•  Increased food intake
•  Increased Energy Expenditure

•  Housing mice at thermoneutrality 
suppresses these phenotypes.  

•  Unclear exactly why thermoneutrality 
increases obesity in Ucp1KO mice.



Adipose fatty acid oxidation is dispensable 
for overall energy expenditure. 



Loss of BAT in Cpt2A-/- mice following 12 
weeks at thermoneutrality 



Thermoneutrality does not make Cpt2A-/- 

mice obese prone 



Conclusions 

•  There is an autonomous requirement for adipose fatty acid oxidation in cold 

induced thermogenesis. 

•  Loss of adipose fatty acid oxidation does not result in changes in body weight 

or diabetes at any temperature.

•  Loss of fatty acid oxidation alters fuel use without affecting overall energy 

expenditure.  

•  Does increasing brown adipose tissue mass have therapeutic potential for 

obesity or diabetes?

Lee J, Ellis JE, Wolfgang MJ. Cell Reports 2015; 10:266-279
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Is there a therapeutic potential for 
increasing brown/beige adipocytes? 

Control Knockout

Drug 1

Drug 2

Only 10 days of treatment transforms white adipose tissue into a fat burning machine.  
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