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Anti-tumor effect against hepatoma cells by suppressing the Warburg effect by
AMPK activation and GSK3 inhibition
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Hepatoma cells are already in a metabolic state predominantlz related to
glycolysis in the normal state. Under hypoxic conditions as well as hyperglycemia / hyperglycemia /
hyperinsulin culture conditions, it was further metabolized to a glycolytic dominant state in
agreement with the induction of HIF-1. At this time, it became clear that the kinase activity of
AMPK is suppressed in a time-dependent manner. In addition, it was observed that the addition of
metformin, an AMPK activating agent, returned the metabolic state shifted predominantly to the
glycolysis system under normal culture conditions. It was confirmed that expression of epithelial
mesenchymal transition-related genes induced under hypoxic conditions and under hyperglycemia /
hyperglycemia culture conditions was also suppressed by the addition of metformin.
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