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(& FB) Research into the development and promotion of guidance for in

vitro alternative test methods based on a survey of international

trends
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(& §&) Validation study on a selection method of zebrafish embryo for

developmental toxicity of medicine
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(& FB) Validation study on an in vitro developmental toxicity for medicine
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Lead researcher Dr. Hajime Kojima was responsible for a joint research project, undertaken
with the Safety Research Institute for Chemical Compounds Co., Ltd., that led to the discovery of a
method for supplementing pathological testing with periodic acid—Schiff staining to reduce the
incidence of false negative results in order to develop a method for evaluating mild irritation using
the Bovine Cornea Opacity/Permeability (BCOP) test, which is an alternative ocular irritation assay.

Dr. Kojima was also responsible for coordinating evaluation studies of new test methods,
including a validation study performed with the cooperation of the developer, Fujifilm Corporation,
as well as Tokyo University of Science and others to confirm the within-laboratory reproducibility of
the Amino acid Derivative Reactivity Assay (ADRA), an alternative skin irritation assay. He has also
coordinated peer review studies undertaken by international panels of experts for the Vitrigel Eye



Irritation Test, an alternative ocular irritation assay developed by the National Agriculture and Food
Research Organization as well as Kanto Chemical Co., Inc.; the LabCyte Corneal-Model test using
reconstructed human corneal tissue, an alternative ocular irritation assay developed by Japan
Tissue Engineering Co., Ltd; and the Handl-Luc embryonic stem cell test, an alternative
embryotoxicity assay developed by Sumitomo Chemical Co., Ltd.

Affiliated researcher Dr. Naoki Yamamoto of Fujita Health University was responsible for the
fabrication of guide-RNA and knock-in donor DNA for creation of Hand1-EmGFP-G418 cells utilizing
the CRISPR/Cas9 system as part of efforts to establish the Hand1-Luc EST method for screening
embryotoxicity.

Affiliated researcher Dr. Takuo Ogihara of Takasaki University of Health and Welfare was
responsible for a study of the mechanism of induction of drug-metabolizing enzymes using
cryopreserved primary human hepatocytes produced in 3D cultures and their comparison with 2D
cultures. It was observed that, when hepatocytes produced in 3D cultures are exposed to enzyme-
inducing agents, there is an increase over time in the mRNA levels of three major enzymes as well
as in the accompanying metabolic activity. In contrast to this, hepatocytes produced in 2D cultures
exhibit only weak induction activity overall, with some enzymes exhibiting either a decrease in or a
total loss of mRNA levels and accompanying metabolic activity. The results of this study suggest the
usefulness of cryopreserved primary human hepatocytes produced in 3D cultures.

Affiliated researcher Dr. Hiroshi Itagaki of Yokohama National University was responsible for
a study of a method that uses liquid paraffin for high-concentration, short-time exposure of four
different skin sensitizers—namely, phthalic anhydride, butyl glycidyl ether, benzyl cinnamate, and
a-tocopherol—that consistently yield false negative results in the human cell line activation in vitro
skin sensitization test (h-CLAT). This discovery enabled anhydrides, epoxides, and other compounds
to be assayed correctly as skin sensitizers in h-CLAT, although the correct assessment of the fat-
soluble vitamin a-tocopherol remains problematic.

The AB-strain of zebrafish is a model organism for scientific research, the use of which can result
in a high false-positive rate, because of naturally occurring death and deformity that are difficult to
distinguish from instances of drug-induced death and malformation. Affiliated researcher Dr. Toshio
Tanaka of Mie University has created a protocol for parent selection that maximizes rates for both
survival and normal morphological development at 5—6 dpf (51.6% in the absence of intervention) by
using a minimum of 186 fertilized eggs to produce 96 viable embryo (96-well plate imaging) from a
single pair of parents. To further ensure a stable supply of high-quality fertilized eggs, a protocol
was established to exclude parents with low-quality fertilized eggs from embryotoxicity testing
through the use of accurate and reliable inspection per digital imaging performed three to five hours
postfertilization.

Affiliated researcher Dr. Michio Fujiwara of Astellas Pharma Inc. has coordinated the
implementation of validation studies for the zebrafish—egg-fertilization protocols developed by Dr.
Tanaka at multiple participating laboratories. The participating laboratories, which comprise three
pharmaceutical companies and two research institutes, were selected from a number of candidate
facilities in Japan that are capable of performing drug-related reproductive toxicity screening. A
training program based on the Tanaka protocol was undertaken for the participating laboratories,
after which feedback from the participating laboratories was incorporated into a revised protocol in
order to facilitate introduction of the protocol. The finalized protocol was distributed to each
laboratory and research was initiated at other laboratories.

Affiliated researcher Dr. Koichi Saito of Sumitomo Chemical Co., Ltd et al investigated the
sensitivity of the Hand1-Luc EST embryotoxicity assay as well as differences in predictive capacity
of embryotoxicity in rodents and non-rodents. Many of the chemicals evaluated with this assay tested
positive for embryotoxicity either for rodents alone or for both rodents and non-rodents, but
thalidomide was found to be particularly difficult to assay, testing positive only in rabbits. A review



of the literature on the original EST and the Handl-Luc EST revealed a correlation between
cytotoxicity and disruption of differentiation, indicating the functional equivalency of these two test
methods.

Affiliated researcher Dr. Mariko Sugiyama of the Japan Cosmetic Industry Association et al

investigated international trends in the development and evaluation of alternatives to animal
testing as part of efforts to promote these activities in Japan. With these activities continuing to gain
momentum both in Japan and around the world, acquisition and analysis of related information was
performed continuously over the past year.
Affiliated researchers Drs. Tokio Nakata and Akiko Yagami coordinated a study meeting which
ultimately created a final draft of proposed guidelines for evaluating sensitization using
combinations of multiple alternative test methods. Also, a final proposal was submitted following
discussion of the Short-Time Exposure test for eye irritation, which was developed by Japanese
researchers.
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