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Embryonic stem (ES) cells are pluripotent stem cells that have the capacity for self-renewal and multilineage
differentiation, and they have recently started to be used in the safety evaluation of chemicals. The novel in
vitro embryotoxicity test (EST) that utilized the differentiation ability of mouse ES cells into cardiomyocytes
was established in Germany. We could obtain results which were equal to the validation study performed in
Europe and will apply the test system to a preliminary assessment of new chemicals. In addition, we have par-
ticipated in one of the national projects to improve this test system to make it much simpler and more precise.
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BEEE  Pluripotency of ES cells
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BGEEEN  Undifferentiated mouse ES cells
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1k:151 =58 Evaluations of alternative (non-animal) test
by OECD

Toxicity studies OECD Test Guidelines (In vitro)

Skin Corrosion No.430
In vitro Transcutaneous Electrical Resistance
No.431
Human Skin Model Test
No.435
In vitro Membrane Barrier Method for Skin Corrosion
Phototoxicity No.432
In vitro 3T3 NRU Test
Skin Absorption No.428
In vitro Method
Eye Irritation/Corrosion — (unacceptable)
Acute Toxicity — (unacceptable)
Repeated Dose Toxicity =~ — (unacceptable)
Carcinogenicity — (unacceptable)
Teratology — (unacceptable)
Reproductive Toxicity — (unacceptable)
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112 In vitro embryonic toxicity studies

1. Mammals
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Stemcell TesttD D 0000 00000000000
O 0O Micromass culture0 0 00000000000
00000000 Whole embryo culturedd 000 00O
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Study Material Index Reference
MOT Assay Ascitic mouse ovarian tumour  Inhibition of cell attachment to Braun et al., 1982
cells lectin-coated sufases
Cell HEPM Assay Human embryonic palatal Cell proliferation Pratt et al., 1985
Lines mesenchyme cells
Cells Gap junction Chinese hamster ovary cells Inhibition of gap junction Trosko et al., 1982
Embryonic Stem cell test Mouse enbryonic stem cells Cardiomyocyte differentiation Spielmann et al., 1997
Mouse fibroblast cells Cell proliferation
Primary Micromass culture Rat embryo (limb bud) Cartilage differentiation Flint et al., 1984
Cultures Cell proliferation
Palate culture Mouse embryo (palate) Fusion of secondary palate Shiota et al., 1990
Organs Limb bud culture Mouse embryo (limb bud) Cartilage differentiation Freedman et al., 1982
Morphology
Whole embryo | Whole embryo culture Rat embryo Morpholgenetic differentiation Schmid et al., 1985
culture

2. Non-mammals (1970s - 1980s)

(1) Vertebrates
Fish, Avian or Frog embryo

(2) Invertebrates
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Drosophila, Hydra, Sea urchin
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Function I 5.92 x log(IC50 3T3) +3.50 x log(IC50 D3) - 5.31 x [I

C50 3T3-1ID5 157
50 3T3

40 ESTOOO
ooo0o0000o00ooooECVAMOO

FunctionI  3.65 x log(IC50 3T3) +2.39 x log (IC50 D3) - 2.03 x [

IC50 3T3 - IDS

00 0000ESACOECVAM Scientific

mm%ﬁ) Advisory Commitee0] 000000000
Function I -0.125 x log(IC50 3T3) - 1.92 x log (IC50 D3) + 1.50 x [% 2.67 000000000 OOoOESTOOOOO

1C50 : 50% cytotoxic concentration, ID50 : 50% differentiation concentration
3T3 : mouse fibroblast cell line, D3 : mouse embryonic stem cell line
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Non- embryotoxic Function I > Function II, Function Il

Weakly embryotoxic Function II > Function I, Function Il

Strong embryotoxic Function Il > Function I, Function II
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