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CONTENT OVERVIEW 
 Mice are the most commonly used animal model in metabolic research studies and their utility as a 
pre-clinical model of human metabolism depends heavily on the translation of rodent data to humans. 
Aerobic exercise training, which has numerous and well documented metabolic benefits in both rodents 
and humans, has been found to induce the browning of white adipose tissue, albeit only in rodent models. 
This process, which involves exercise training induced increases in the gene expression and protein content 
of the thermogenic uncoupling protein 1 (i.e., UCP1), is observed specifically in the subcutaneous white 
adipose tissue depot of rodents, but not in human subcutaneous white adipose tissue. 

 The thermoneutral zone, which is the range of ambient temperatures within which a mammal 
maintains its basal metabolic rate, is approximately 29-31 degrees Celsius for a mouse. However, mice are 
typically housed at 21 degrees Celsius because this temperature is comfortable for humans as it is closer to 
the human thermoneutral zone. As such, the housing of mice at room temperature places the mice under a 
chronic cold stress which alters their metabolism markedly in comparison to mice housed at 
thermoneutrality 

 In an attempt to explain the disconnect between the aerobic exercise-induced browning of 
subcutaneous white adipose tissue in rodents versus humans, we examined the effects of housing 
temperature on the metabolic adaptations to exercise in adipose tissue. The data presented shows that there 
are important temperature dependent effects on exercise capacity, glucose homeostasis, and the white 
adipose tissue responsiveness to aerobic exercise training. Collectively, what this data demonstrates is that 
cold stress, and not aerobic exercise training per se, induces the browning of white adipose tissue in rodents. 
This has strong implications for the translation of data from rodent studies to humans, most specifically in 
the context of exercise metabolism. 

 

Questions 

1) List 3 key differences between white and brown adipose tissue and describe the process of white 
adipose tissue browning. 
 

2) Define the thermoneutral zone? 
 

3) What effects does thermoneutrality have on glucose homeostasis, in mice? 
 

4) Why is studying rodent models under thermoneutral housing important from a translational 
perspective? 
  


