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Insulin resistance and NAFLD  

The prevalence of non-alcoholic fatty liver disease (NAFLD) is now 25% in the general population but increases 

to more than 55% in subjects with obesity and/or type 2 diabetes. Simple steatosis (NAFL) can develop into 

more severe, i.e., non-alcoholic steatohepatitis (NASH), cirrhosis, hepatocellular carcinoma and death.  

Several metabolic mechanisms have been indicated as primary promoters of NAFLD and of progression to 

NASH, in particular insulin resistance, mitochondrial dysfunction, synthesis and accumulation of lipotoxic 

lipids. Impaired insulin action in NAFLD is not limited to the liver but also occurs in other organs.  Insulin 

resistance in the adipose tissue is the main driver of NAFLD due to excess release of fatty acid that are the 

primary source of hepatic lipids. In addition to triglycerides, other lipids are bioactive or toxic to liver cells and 

increase in relation to the degree of insulin resistance not only in the liver but also in muscles and adipose 

tissue. 

Not only lipids, but also amino acid metabolism is impaired in NAFL / NASH due to reduced insulin action in 

muscle and excess catabolism and release of amino acids into the circulation. Increased plasma levels of 

branched-chain and aromatic amino acids, glutamate, serine and glycine, are associated with an increase in 

liver fibrosis. 

In conclusion, insulin resistance induces metabolic changes not only in lipids but also in the amino acid profile 

that are linked to a more severe NAFLD phenotype. The causal relationship has yet to be fully clarified. 
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