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Summary of Research: 
Repeated-dose toxicity (RDT) tests are essential for assessing the safety of chemical substances. 
However, due to the complexity of RDT, developing alternative methods to animal testing remains 
challenging. In this study, we aimed to develop an objective read-across method utilizing 
information on chemical structures and toxicity-related in vitro tests. First, we prepared subgroups 
of chemical substances based on their partial structures and performed predictions for liver and 
blood toxicity using the results of in vitro tests. We found that toxicity could be accurately predicted 
in some subgroups (e.g., aromatic amines) with in vitro tests. Next, using model substances 
containing aniline- and phenol-like structures, we explored a method for grouping based on toxicity 
profiles across multiple toxicity endpoints. We found that predicted biological activity values are 
useful for grouping substances with similar toxicity. Additionally, using three or four molecular 
descriptors, we identified several subgroups of chemicals that contained only negative or positive 
substances for specific liver or blood toxicity endpoints. Finally, we found that for certain groups of 
chemicals, cytochrome P450 inhibition assay data are valuable for quantitatively predicting LOEL 
values for hepatotoxicity. In conclusion, our present results may assist in establishing a 
methodology for predicting the RDT of chemical substances through read-across, taking into 
account multiple toxicity endpoints and utilizing molecular descriptors and in vitro test data. 
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