Introduction: 
The concurrent use of natural products and chemical drugs is widespread across Asia and increasingly prevalent in parts of Europe and North America, driven by patient preference, cultural legacy, and the pursuit of synergistic therapeutic effects. In China, integrated traditional Chinese medicine and Western medicine (integrative medicine) has become a formal healthcare modality, yet pharmacology education remains largely siloed. Students trained exclusively in Western pharmacology lack fluency in herb-drug interaction mechanisms, while those trained in traditional pharmacopoeia often struggle with pharmacokinetic and pharmacodynamic rationales. This educational disconnect poses patient safety risks and represents a missed opportunity to cultivate a workforce capable of navigating modern polypharmacy realities.
Aims:
This study aims to design, implement, and evaluate an AI-enhanced integrative pharmacology curriculum that bridges natural product pharmacology and chemical drug pharmacology. By positioning polypharmacy as the norm rather than the exception, we seek to develop a pedagogical model relevant to Asian and global contexts where multi-source pharmacotherapy is routine clinical practice.
Methods:
Our team constructed an “Integrative Pharmacology Knowledge Graph” embedding 200+ herb-drug pairs, their mechanistic pathways (e.g., CYP450 modulation, P-gp interactions, synergistic anti-inflammatory nodes), and clinical evidence levels. The knowledge graph was integrated into a chatbot-powered virtual patient system where learners encounter cases requiring simultaneous management of synthetic drugs and botanical prescriptions. A pilot elective course was delivered to 64 third-year pharmacy students at our university. A mixed-methods evaluation was conducted, including pre-post knowledge tests, clinical reasoning assessments, and semi-structured interviews.
Results: 
Post-course knowledge scores (herb-drug interactions, pharmacokinetic basis of integration) increased by 43.8% (p<0.001). Students demonstrated significant improvement in constructing rationales for combined regimens rather than defaulting to categorical separation of drug classes. 90.6% of participants agreed that “AI-assisted knowledge mapping helped me visualize connections between Eastern and Western pharmacological frameworks.” Qualitative themes included: “This course reflects how medicine is actually practiced—patients take everything together” and “I finally understand why herbal formulas and cardiovascular drugs interact.”
Discussion: 
This study demonstrates that pharmacology education can and should reflect clinical reality: patients rarely adhere to singular therapeutic traditions. The siloed teaching of natural and chemical drugs—prevalent even in regions with high integrative practice—is anachronistic and potentially unsafe. Our AI-enhanced, knowledge graph–driven approach provides a scalable infrastructure for institutions seeking to modernize curricula. The chatbot virtual patient format successfully lowered students’ cognitive barrier in reconciling mechanistic languages across epistemologically distinct systems. Future work will expand the knowledge graph to include additional traditional pharmacopoeia, contributing to global equity in pharmacology education.
