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In this study, we implemented mathematical models of the dynamic changes in
living systems. To develop and evaluate models related to metabolism, we also performed metabolomic
analyses of biological samples in collaboration with other groups. As a model of metabolism at the
molecular level, we modeled the interaction of drugs and energy metabolism in hepatocytes. The
hepatocytes showed different metabolic patterns based on the zone, i.e., the metabolism of the
hepatocytes in the portal vein and the centration vein were different. We also implemented an
agent-oriented model of liver fibrosis. Various cells interact to detect dead cells damaged by the
toxic compounds and produced collagens. This simulation model was validated by mouse-based
experiments. We also modeled the physical and chemical properties of tumor-induced angiogenesis. We
added angiopoietins and successfully reproduced the temporal reduction of the new vessels.
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