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Construction of predictive model for anti-inflammatory effects of traditional
Chinese medicine based on Voting ensemble algorithm
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Abstract: Objective To develop a prediction model for the anti-inflammatory effects of traditional Chinese medicine (TCM) using
medicinal properties as feature variables through a Voting ensemble algorithm, and analyzing the impact of different TCM property
characteristics on anti-inflammatory activity through visualization techniques. Methods We systematically analyzed 1 247 herbal
medicines from the Chinese Materia Medica and the SymMap database. Following initial and secondary screening, we established a
standardized database containing characteristic parameters including nature, flavor, and channel tropism. A Voting ensemble model was
constructed by integrating six base classifiers (decision tree, support vector machine, light gradient boosting machine, etc.), with model
performance enhanced through 7-fold cross-validation and Tree-structured Parzen Estimator hyperparameter optimization. The SHapley
Additive exPlanations (SHAP) interpreter was employed to visualize feature importance. Results The final database comprised 522 anti-
inflammatory herbs. The Voting ensemble model demonstrated superior performance (F1-score: 0.797, AUC: 0.77), demonstrating a 7.4%
average improvement over individual models. SHAP analysis identified “spleen meridian”, “sweet flavor”, and “tonifying properties” as
critical positive predictors, while “warm/neutral nature” and “toxicity” emerged as key negative indicators. Conclusion This study

pioneers the application of ensemble learning in predicting TCM anti-inflammatory activity based on medicinal properties, establishing a

Yk HER: 2025-04-13

HEWE.: PEPERSREREREKTPEEREERE (WIZJ1-202305);  [H P EER AR 8 B m AR T EER RS E (WIYY-
XZKT-2023-37)

EZ RN TR (2001—), 55, WiLAFFisE, W57 A R4 & Biia iR . E-mail: qyh2477816173@163.com

«BIEMEE: KRR, HESIE, FAREMW, BF75 Ry aE L &R E . E-mail: zhushij@hotmail.com



* 5530 «

FES 20256E87 $56% H 158  Chinese Traditional and Herbal Drugs 2025 August Vol. 56 No. 15

novel research paradigm that integrates traditional Chinese medicine theory with machine learning technology.

Key words: Voting ensemble algorithm; traditional Chinese medicine; anti-inflammatory; machine learning; medicinal properties; four

natures and five flavors
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