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Development of evaluation method for the three major nutrient utilization state
during exercise using saliva sample
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In endurance exercises and metabolic diseases, energy metabolism is altered.
Based on the differences in energy metabolism between the liver and skeletal muscle, this study
evaluated the influences of endurance exercise and branched-chain amino acids (BCAAs) ingestion on
the metabolites of three macronutrients (carbohydrates, lipids, and amino acids) derived from the
respective tissue in the saliva, which can be noninvasively collected. In the saliva, the
metabolites were increased after the treadmill running, and also, the increase of the metabolite of
muscular BCAA catabolism and the suppressions of the hepatic lipid metabolism and glycolysis by the
BCAA ingestion could be evaluated in the saliva samples. Similar evidence was obtained in blood
samples from the metabolic disease mouse model. From the results in saliva and blood, the changes in
the energy metabolism balance between the liver and skeletal muscle could be visually observed
using a wheel diagram.
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