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Introduction. Analysing the molecular signature of polypharmacy (≥5 medications) is challenging due to the complexity in monotherapy effects along with synergistic and antagonistic effects. Further, the molecular impact of deprescribing (medication cessation) is also not well described. In silico approaches such as network analysis can provide insights on individual drug effects within polypharmacy and deprescribing. 
Aims. To apply network pharmacology approaches to disentangle the molecular signature of polypharmacy and deprescribing.
Methods. Middle-aged (12 months) C57BL/6J osteoarthritic male and female mice were given either polypharmacy (chronic oral therapeutic doses of oxybutynin, oxycodone, citalopram, simvastatin and metoprolol) or control diet (CTRL). After 4 weeks (age: 13 months), polypharmacy-treated mice either continued all medications (POLY) or had oxycodone gradually deprescribed (POLYDP). At age 14.5 months, hippocampal CA1 was collected, and proteome was measured with data-independent acquisition (DIA) using a Q-Exactive (Hfx) orbitrap mass spectrometer. Protein-drug and protein-protein interaction networks were constructed and analysed. Cell type deconvolution was conducted.
Results. Compared to CTRL mice, POLY and POLYDP induced major CA1 proteome reorganisation with 219 and 283 differentially expressed proteins, respectively, with 130 shared between POLY and POLYDP. Proteins affected include neurotransmission-related, immune, metabolic, and structural proteins. An interaction network was developed using the differentially expressed proteins permiting distinction between direct drug or indirect/downstream effects. Drug effects were either single drug (e.g., citalopram with serotonergic neurotransmission) or multi-drug effect (e.g., drug metabolism). Relationship of direct and indirect effects could be elucidated (e.g., oxycodone and axon guidance protein). Deconvolution analysis revealed that the POLY and POLYDP influenced astrocytic and interneuron functions. 
Discussion. Network pharmacology is a powerful tool in hypothesis generation for molecular effects of polypharmacy and deprescribing. Future research is needed to experimentally validate these results. 
