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Hepatocyte-like cells differentiated from human induced pluripotent stem
(iPS) cells are of great interest for applications in pharmacological research. For drug metabolism
testing, commercially available hepatocytes derived from human iPS cells are generally recommended
to be used lweek after seeding on plates. In this study, however, after 3-4 weeks of culture
according to the manufacturer’ s instructions, human cytochromeP450(P450)2C9 and 2C19-depended
diclofenac 4 -hydroxylation and omeprazole 5-hydroxylation activities of the iPS-derived
hepatocytes has significantly increased above the activities at week and had reached levels
similar to those in HepaRG cells ,a human hepatocyte like celll line. Our findings that the
hepatic functios of human iPS-derived hepatocytes were enhanced by 3 weeks of simple
culture could facilitate the use of these cells for drug metabolism and toxicity tesing.
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Fig. Drug oxidation activities and mRNA expression levels of cultured hepatocytes
derived from iPS cells at days 8,15,22 and 29, along with the cell cumbers per
well(N). *p<0.05 and **p<0.01, one-way analyss of variance with Dnnett’s post

tests.

iPS

P450



(Table 1)
P4503A4
BeWo

Fig.2

Table 1. Induction of drug oxidation activities of cultured BeWo cells in the modified

condition.
drug untreated treated with
hydroxylation phenobarbital rifampicin thalidomide
pmol product formed/h/10¢ cells
bupropion 29+0.3 3.3+0.8 2.3+ 0.9 2.8+0.7
midazolam (17) 16+9 32+ 11 27+ 10 60 + 10*
midazolam (4) 1.7+ 0.2 1.6+0.1 1.7+ 0.1 1.7+ 0.1
thalidomide (5) 0.23+0.05 0.34 +0.09 0.33 £ 0.09 0.57 £ 0.18*
3
iPS
IL-18,IL-2, IL.6, 1L10, TNF-a, INF-y,
(LPS)
0.0001 1uM IL-6
P4503A mRNA

P4503A5mRNA
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Fig 2. Induction of P450 3A4 (A), 3A5 (B), 2B6 (C), and PXR (D) mRNA levels in BeWo cells cultured
in modified media containing 5% (v/v) charcoal-stripped fetal bovine serum by phenobarbital,

rifampicin, and thalidomide.
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Fig.3 Enzyme activities of cynomolgus P450s in primary hepatocytes treated with IL-1[3.
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