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Abstract 

Fatty acids are the primary fuel source for skeletal muscle function. On the other hand, impaired fatty acid oxidation is 

associated with insulin resistance. To investigate the role of mitochondrial fatty acid oxidation in the development of obesity 

and obesity-related insulin resistance, we created a mouse model by deleting Carnitine palmitoyltransferase-1b specifically 

in skeletal muscle (Cpt1bm-/-). CPT1B is enzyme that transports long-chain fatty acid into mitochondria, thus it is essential 

for β-oxidation in muscle. Since Cpt1b-deletion impaired fatty acid oxidation, we expected Cpt1bm-/- mice to be obese and 

diabetic. Surprisingly, Cpt1bm-/- mice manifest increased glucose utilization and are resistant to diet-induced obesity. We 

found that inhibition of mitochondrial fatty acid oxidation induces FGF21 expression specifically in skeletal muscle and 

FGF21 increases glucose uptake in muscle in a paracrine manner. Furthermore, secretion of FGF21 from muscle increases 

circulating FGF21 level, thus acts systemically remodeling metabolism in white adipose tissue. However, FGF21 appears 

partially responsible for the phenotype of resistant to obesity in Cpt1bm-/- mice. Also, we found that AMPK and Akt1 

signaling pathways are involved in the induction of FGF21 in Cpt1b-deficient skeletal muscle. Altogether, our findings 

suggest that pharmacologically targeted CPT1b inhibition specifically in skeletal muscle could trigger favorable adaptive 

responses, resulting in improved glucose uptake and reduced fat mass. 
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