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1. Functional analyses of cytochrome P450 in a small 
New World monkey species, the common marmoset. 
・Effects of P450 gene polymorphism on pharmacokinetics

2. Development and characterization of 
humanized liver mouse model
・In vivo drug metabolism in humanized-liver mice

・Hepatic P450-mediated drug oxidation activity

・Por-knockout humanized-liver mouse model
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➢ The homozygous NOG-TKm30 mice are easily bred and
contribute to a stable supply of humanized liver mice.
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➢ Hepatic human P450 contents were similar between humanized-
liver mice and humans.
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Metabolites in Humanized-Liver Mice
after Oral Administration of Desloratadine

Uehara et al. Xenobiotica, 50(6):733-740 (2020)
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➢ Desloratadine metabolism mediated by P450s and UGTs in humans is 
roughly reproduced in humanized-liver mice. 
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Urinary Metabolites by UGT1A4 in Humanized-Liver Mice 
after Oral Administration of Olanzapine
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➢ Humanized-liver mouse may be a suitable model for studying UGT1A4-
dependent biotransformation of drugs in humans.

Unique human
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Humanized-liver mouse
Non-humanized mouse
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Hepatic Microsomal Drug Oxidation Activities
in Humans, Humanized-Liver Mice, and Non-Humanized Mice

Uehara et al., 
Drug Metab Pharmacokinet., 44:100454 (2022)
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➢ Several drug 
oxidation activities 
are much higher in 
humanized liver 
mouse microsomes 
than human liver 
microsomes.

Effects of mouse 
P450 in residual

mouse hepatocytes

To eliminate the adverse effects of hepatic mouse P450s, 
we generated a novel humanized liver mouse. 
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We Generated P450 Oxidoreductase (Por) 
Conditional Knockout (cKO) Mouse

Uehara et al. Sci Rep.,12:14907 (2022)
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➢ Liver-specific deletion of Floxed
exons of the Por gene is achieved by 
restricting Flp recombinase 
expression using Cyp3a11 promoter.

➢ The number of Por-expressing cells 
was remarkably reduced in the liver 
of Por cKO mouse.



In Vitro and In Vivo S-Warfarin Metabolism 
in Por cKO Humanized-Liver Mice

Uehara et al. Sci Rep.,12(1):14907 (2022)
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*Data from humans
Miller et al., Chem
Res Toxicol.,
22:1239-1245 (2009)

➢ Novel humanized-liver mouse lacking Por activity, with minimal interference from
mouse hepatic P450 oxidation activity, is a valuable model for predicting human 
drug metabolism.

Urinary Metabolites after 
Intravenous Administration of S-Warfarin
in Non-Humanized and Humanized Mice

S-Warfarin Metabolites
produced by Liver Microsomes 
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Perspective on Future Directions

Pharmacokinetics (PK)

Metabolites/Clearance pathways 

Drug-drug interactions

Hepatotoxicity
•Formation of reactive metabolites
•Detection of direct hepatotoxicity

•Induction and inhibition of P450 
enzymes

•Identification of major 
metabolites/clearance pathways 
•Identification of unique human metabolites

•Prediction of metabolic clearances and 
distribution volume

Primary human
hepatocytes

Humanized liver mouse 

➢ We will focus to develop advanced humanized liver mice with genetic 
modifications for drug metabolism and hepatotoxicity.

➢ We hope to globally contribute to the acceleration of drug discovery and 
development through humanized liver mouse model.



Central Institute for 
Experimental Animals

Dr. Hiroshi Suemizu

Dr. Yasuyuki Ohnishi

Dr. Yuichiro Higuchi

Dr. Mamoru Ito

Dr. Junichi Hata

Liver Engineering 
Laboratory

Nao Yoneda

Yasuhiko Ando 

Hiroaki Kato

Noriko Suzuki

Dr. Hidetaka Kamimura

Tottori University

Dr. Mitsuo Oshimura

Dr. Yasuhiro Kazuki

Dr. Yuichi Iida

Acknowledgments (Mentors, teachers, and colleagues)
The following list of mentors and collaborators with their affiliations at that time

Dr. Riichi Takahashi

Dr. Motohito Goto, 

Dr. Kenji Kawai

Dr. Masafumi Yamamoto

Miyuki Ida-Tanaka

Liver Engineering Laboratory
In Central Institute for Experimental Animals (Jan. 2022) 



Acknowledgments (Mentors, Teachers, Colleagues, and Students)
The following list of mentors and collaborators with their affiliations at that time

Showa Pharmaceutical 
University

Dr. Hiroshi Yamazaki

Dr. Makiko Shimizu

Dr. Norie Murayama

Shin Nippon Biomedecal
Laboratories, Ltd.

Dr. Yasuhiro Uno

Dr. Masahiro Utoh

Dr. Chika Nakamura

Genome research group

Sakae Kohara

Akinori Matsushita

In vitro metabolism
research group

Kanako Yajima

Yasuharu Nakanishi

Takuya Teragaki

Kenta Suzuki In Showa Pharmaceutical University (Apr. 2016) 

Students in Lab DMPK

Yuya Hagihira

Takako Suzuki

Yukako Yuki

Etsuko Tomioka

Toru Oshio

Kazuyuki Nakanishi

Mirai Kawano

Sakura Ishii

Eriko Okamoto

Miyu Suzuki

Tomonori Miura
JSSX




