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Study on exercise and lipid metabolism in carnosine synthase-deficient mice
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This study aimed to clarify the physiological role of carnosine in energy
metabolism during exercise. The ATP production capacity under electrical stimulation was compared
between mouse-derived skeletal muscle cells (C2C12) transfected with the carnosine synthase (CARNS1)

gene (WT) and those transfected with a gene lacking carnosine synthesis capacity (KO). The results
showed that ATP production was higher in the WT type. Since a higher amount of glycerol 3-phosphate
was detected in the WT, it was inferred that FADH2-mediated oxidative phosphorylation was
insufficient in the KO. The amount of ATP in the anterior tibialis muscle of gene-deficient mice
subjected to high-intensity exercise was also higher in the WT type. Additionally, FABP3 gene
expression was 2-fold higher in the KO type compared to controls, suggesting that the ability to
produce ATP via endogenous carnosine-mediated beta-oxidation of lipids is low.
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Figure 1. Comparison of ATP content (A) and lipid metabolismrelated enzyme genes
expression level (B) on ATPGD1 gene induced C2C12
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Figure 2. Comparison of ATP content (A) and lipid metabolismrelated enzyme genes
expression level (B) on Carns-KO mice
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