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Establishment of computational models for drug-induced acute interstitial
nephritis based on algorithms of artificial neural network and support vector
machine and their applications in traditional Chinese medicine
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Abstract: Objective To construct computational models for early prediction of drug-induced acute interstitial nephritis (DI-AIN) to
screen the ingredients of traditional Chinese medicine (TCM)-induced DI-AIN. Methods A total of 125 DI-AIN-causing drugs and
122 non-DI-AIN-causing drugs were collected from literatures and SIDER database as training sets for prediction models. The models
were constructed through the algorithms of artificial neural network (ANN) and support vector machine (SVM). In order to evaluate
the prediction performance of the optimal model, a total of 45 DI-AIN-causing drugs and 15 non-DI-AIN-causing drugs were collected
as external validation set through literatures. Two models were applied to screen the DI-AIN components of 10 TCMs. Results ~ After
filtering, 207 molecular descriptors were obtained to construct the model. The optimal models built by ANN and SVM algorithms
contained 112 and 80 molecular descriptors respectively, and the specificity, sensitivity and accuracy of two models were all above
84%. The ANN and SVM models were used for external validation with accuracy above 90%. ANN and SVM models predicted that
the TCM ingredients of DI-AIN included triptolide, stachydrine, geniposide. Conclusion This study established the computational
model with reasonable accuracy for the early prediction of DI-AIN caused by the ingredients of TCM for the first time. It might be a
promising method for studying nephrotoxicity and toxicology of TCM.
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Table 1 Data sets used for analysis
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2 ANN K& SVM #RAfF R A2 DI-AIN B 57
Table 2 Screening of DI-AIN ingredients of TCMs based on ANN and SVM models
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