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Prediction of internal concentrations of chemicals orally administered using
data-driven pharmacokinetic modeling

Principal Investigator: Prof. Hiroshi Yamazaki, PhD (Showa Pharmaceutical University,
Laboratory of Drug Metabolism and Pharmacokinetics), 3-2-1, Higashi-tamagawa Gakuen,
Machida, Tokyo 194-8543, Japan. (phone) +81-42-721-1406; (e-mail)
hyamazak@ac.shoyaku.ac.jp.

Collaborator: Makiko Shimizu, ibid, (e-mail) shimizu@ac.shoyaku.ac.jp

Summary of Research: Physiologically based pharmacokinetic (PBPK) modelling can be
used to evaluate internal exposure in humans without any reference to experimental data.
The input parameters for PBPK models (i.e., fraction absorbed x intestinal availability,
absorption rate constants, volumes of systemic circulation, and hepatic intrinsic clearances)
were estimated for a panel of approximately 350 chemicals. These parameters of the human
and rat PBPK models for a diverse range of compounds were successfully estimated using a
light gradient boosting machine learning algorithm (LightGBM) based on < 30 silico-calculated
chemical descriptors. This approach to pharmacokinetic modeling has the potential for
application in computational toxicology and in clinical settings to assess the potential risk of
drugs and general chemicals. Based on estimating interspecies toxicokinetics or internal
exposures of lipophilic food components after oral doses in humans, this approach, which applies
simple PBPK modeling with no reference to experimental pharmacokinetic data, has the potential
to play a significant role in the extrapolation of reported liver toxicity levels in rats to humans.
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