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Drug-induced liver injuries (DILIs) are classified into two groups, intrinsic toxicity-related
type and idiosyncratic type, based on the molecular mechanisms involved in the DILI
development, and the large portion of DILI cases observed in clinical situations are considered to
be idiosyncratic type. Previous reports have indicated that gender differences are observed in the
development rates for idiosyncratic DILI associated with various drugs, however; the tendencies
are different depending on the drugs. For example, female patients are more susceptible to DILI
development associated with zafirlukast and diclofenac, while gender differences were not
detected in the case of carbamazepine. In addition, retrospective study in the University of Tokyo
Hospital indicated that male patients were more susceptible to DILI development associated with
tazobactam/piperacillin.

Based on previous studies, it has been assumed that both the individual differences in
toxicological responses due to various physiological and pathological factors (= patient-related
risk factors) and the difference in the compound properties to induce hepatocyte damages (=
compound-related risk factors) are largely involved in the development of idiosyncratic DILI.
Based on this concept, the gender differences in idiosyncratic DILI development are possibly due
to the gender differences in patient-related risk factors and differences in compound-related risk
factors, for example, differences in the signaling pathways/molecules affected by the causative
drug. Therefore, it is necessary for accurate prediction of idiosyncratic DILI development to
evaluate both the patient-related risk factors and the compound-related risk factors considering
the influence of gender differences. Establishment of this prediction method for idiosyncratic
DILI development will provide measures to implement clinical management methods for
idiosyncratic DILI risks; to avoid the administration of high-risk drugs and/or to detect the
possibility of idiosyncratic DILI development at the very early stage. In the present study, we will
proceed with the investigations from the two viewpoints; one is to establish biomarkers reflecting
the patient-related risk levels (Part 1/3), and the other is to establish the assay system to evaluate
the compound-related risk levels (Part 2).

Part 1/3 : In fiscal year 2016, we submitted the application to the institutional review board
(IRB) in the Faculty of Medicine, the University of Tokyo and obtained approval of our clinical
research plan. Subsequently, we constructed the weekly screening system for clinical test values
of patients in the University of Tokyo Hospital to extract suspected cases of idiosyncratic DILI.
After careful examination of the candidate patient records, we obtained written informed consent
from each patient and collected serum samples. In addition, we have contracted with Japanese
Red Cross Society to be provided with stored blood specimens of healthy subjects.

Part 2 : In fiscal year 2016, we have started to develop the assay system using human
hepatocellular cell lines which enables the accurate evaluation of hepatocellular toxicity of
compounds. As the first choice, we used HepaRG™ cells, which are often used for the evaluation
of hepatic drug metabolisms in pharmaceutical companies. Based on the previous studies using
rat primary hepatocytes, we set the experimental conditions largely promoting HepaRG cells
sensitivity to the compound toxicity. We also modified the assay system to determine ECz0 values

in addition to ECso values, since these values might be useful for further evaluations.
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