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Abstract
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BNAZEEBRIZOIIL—2a>EFIIOBRET >, BBFEOSPARKZA 7S UERV
ERATREROEBOBRICBRAN HDHIC. PythonEFE+MesaZ (4 7SV ERAVT, #ik
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—BRKE BEIWMEEZAVTIXZRO—LBNICR > THEEN A A HERBWEIEL
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In this study, we developed a simulation model for the liver, which behaves differently in different
locations, to reproduce the dynamic changes that occur as the liver becomes chronic due to drugs.
Since the existing SPARK library analysis has limitations in reproducing cell behavior, we re-
implemented the cell motion as an agent using the Python language + Mesa library. Compared to
the existing model, we were able to reproduce the phenomenon in which cell death occurs in the
central vein after drug injection from the portal vein, reproduce substances secreted in the
surrounding area at the time of cell death, and change the drug sensitivity of hepatocytes
according to their position from the central vein. In particular, we designed a mechanism that
allows the liver to be shaped in various ways and a variety of functions for sensitivity and position,
which facilitates the establishment of various hypotheses in the future. To obtain these evaluation
data, we exposed each cell to the drug using an original culture system that reproduced the
gradient of oxygen concentration occurring in each location of the liver, rather than a conventional
culture and examined the subsequent changes in metabolite concentrations. Comprehensive ionic
metabolites were obtained by metabolomic analysis using capillary electrophoresis and mass
spectrometry, and a paper was published. These are the results of collaborative research with Dr.
Sakai and colleagues at the University of Tokyo.
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Chronic diseases caused by various factors are considered as complex systems and solved by mathematical
simulation.
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In this study, we developed a simulation model for the liver, which behaves differently in different locations, to
reproduce the dynamic changes that occur as the liver becomes chronic due to drugs. Since the existing
SPARK library analysis has limitations in reproducing cell behavior, we re-implemented the cell motion as an
agent using the Python language + Mesa library. Compared to the existing model, we were able to reproduce
the phenomenon in which cell death occurs in the central vein after drug injection from the portal vein,
reproduce substances secreted in the surrounding area at the time of cell death, and change the drug
sensitivity of hepatocytes according to their position from the central vein. In particular, we designed a
mechanism that allows the liver to be shaped in various ways and a variety of functions for sensitivity and
position, which facilitates the establishment of various hypotheses in the future. To obtain these evaluation
data, we exposed each cell to the drug using an original culture system that reproduced the gradient of oxygen
concentration occurring in each location of the liver, rather than a conventional culture and examined the
subsequent changes in metabolite concentrations. Comprehensive ionic metabolites were obtained by
metabolomic analysis using capillary electrophoresis and mass spectrometry, and a paper was published.
[These are the results of collaborative research with Dr. Sakai and colleagues at the University of Tokyo.
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