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Abstract

[ Introduction] Pyruvate is a metabolite of the glycolysis and also a key intermediate
involved in the metabolic pathway of energy nutrients. In recent years, several studies have
suggested that pyruvate is effective on mitochondria diseases. Pyruvate is distributed as a
dietary supplement in the United States, and is easily obtainable via internet shopping in
Japan. In cultured cells, pyruvate is often added in culture medium as a supplemental energy
source for cells, but there is no clear evidence for its addition. Pyruvate concentrations in
culture media differ among researchers. On these basis, the author have investigated the
effect of pyruvate on glucose uptake and metabolism using cultured hepatocytes.

[ Materials and methods] Human hepatoma cells HepG2 were cultured without or with
sodium pyruvate (0 — 5 mM) for 24 h. Glucose uptake by cultured hepatocytes was

determined by differences in glucose concentrations in the culture medium before and after




culture. Glucose concentration in the culture medium was measured by the glucose oxidase-
mutarotase method. The effects of pyruvate on HepG2 were also assessed by the intracellular
accumulations of fat (Oil Red O staining), mitochondrial DNA copy number (Real-time PCR),
and mRNA expression of glucose metabolism-related enzymes and transporters (Real-time
RT-PCR).

[Results] Pyruvate significantly and dose-dependently stimulated glucose uptake by HepG2
in 24-h culture, although glucose uptake tended to be suppressed in 4 h culture. This
promoting action of pyruvate was observed at 0.05 mM which is close to physiological
concentration in vivo. Furthermore, pyruvate significantly increased the intracellular
accumulations of fat and the number of mitochondrial DNA (24 h). Since TCA cycle in
mitochondria is involved in fatty acid synthesis from glucose, it was possible that pyruvate
increased the number or activity of mitochondria. In addition, pyruvate induced mRNA
expression of some of the glucose metabolism-related enzymes and transporters (24 h).

[Conclusion] These results suggested that pyruvate possibly stimulated glucose uptake by

activating glucose metabolic pathways and mitochondrial function in cultured hepatocytes.




