
Schematic of integrative physiology. Nutrient
overload activates inflammatory responses, contributing
to systemic insulin resistance and glucose intolerance.
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Abstract

Obesity-associated chronic tissue inflammation is a key 

contributing factor to insulin resistance and type 2 diabetes. In the 

obese state, macrophages accumulate in insulin target tissues 

and secrete proinflammatory mediators that drive the 

development of insulin resistance.

GPR21 is an orphan G protein coupled receptor that is highly 

expressed in macrophages as well as the brain. In adipose tissue, 

obesity-induced GPR21 expression occurs primarily in the 

stromal vascular cells. In mice fed a high fat diet, whole body 

knockout of GPR21 resulted in improved insulin sensitivity and 

glucose tolerance as well as increased energy expenditure. 

Macrophage deletion of GPR21 mediates potent insulin 

sensitizing effects in vivo by repressing chemotaxis as well as 

reducing adipose tissue and liver tissue inflammation. 

Hypothalamic knockdown of GPR21 expression results in 

decreased body weight.

In summary, reduced expression of GPR21 in the 

hypothalamus or macrophage both contribute to improved insulin 

sensitivity and suggest that GPR21 is an important target for the 

development of new therapeutic approaches for the treatment of 

obesity-induced insulin resistance and type 2 diabetes.

Inflammatory signaling pathways involved in 
the development of insulin resistance
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