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Development of an in silico Prediction System for the Risk Assessment of Chemicals

Development of Prediction Models for Skin Sensitization and Repeated Dose Toxicity
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Abstract

In order to develop a prediction system for the safety of chemicals, many attempts have been made by examin-

ing the structure�activity relationships. The results, however, were not always satisfactorily enough in view of predict-

ability when it is assumed that they are used in actual situations. In the present study, therefore, we have attempted

to develop an in silico prediction system enabling the risk assessment of cosmetic raw materials by combining a molec-

ular orbital calculation method and an artificial neural network system. Local lymph node assay data on 101

samples were collected from past publications using a skin sensitization data base, and 28-day repeated oral dose tox-

icity data on 366 samples were collected from the global information network on chemicals data base (http: / /

wwwdb.mhlw.go.jp/ginc/index-j.html). Heat of formation, charges of hydrogen atom (Sum H), polarizability a

and polarizability g were obtained from molecular orbital calculations as descriptors to predict the skin sensitization.

Charges of nitrogen atom (Sum N), total energy, heat of formation and ionization potential were obtained as those

to predict the repeated dose toxicity. A neural network system was employed for the analysis. Consequently, it was

found that the predictability for the assessment of skin sensitization positive or negative by using a leave-one-out cross-

validation method was 88�, indicating a suitable prediction model. By using leave-one or some-out cross-validation

methods, it was also shown that the neural network model can predict EC3 for skin sensitization and no-e#ect level

(NOEL) for repeated oral dose toxicity with reasonable accuracy (root mean square errors were 0.604 and 0.533, re-

spectively). The above results suggest that their combinational use will enable us not only to predict the toxicologi-

cal potential of the cosmetic raw materials but also to make the risk assessment possible.
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