Consequences of polypharmacy on left ventricular function, structure, and proteome across age and sex in mice
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Introduction. Polypharmacy (≥5 medications) is prevalent in older individuals with cardiovascular conditions and is associated with adverse drug reactions. However, the specific adverse effects on the cardiovascular system in different age and sex groups are not well characterized.
Aims. To assess the impact of polypharmacy in the cardiac left ventricular (LV) function, structure, and proteome across age and sex in mice.  
Methods. Young (4 months) and old (22 months) C57BL/6JArc mice of both sexes were treated with a polypharmacy regimen that included two cardiovascular drugs (chronic oral therapeutic doses of simvastatin and metoprolol plus oxybutynin, oxycodone, and citalopram). After 9 weeks of treatment, the LV structure and function were assessed via echocardiography. At week 10, LV tissue was collected for proteomic analysis using data-independent acquisition (DIA) with Q-Exactive HF-X Orbitrap mass spectrometry.

Results. Polypharmacy induced both non-specific and age-/sex-specific effects. Heart rate was reduced across all age and sex groups, whereas LV structure was primarily affected in old males. Specifically, polypharmacy increased relative wall thickness due to decreased LV diameter and volume. When comparing age- and sex-matched polypharmacy against control, a total of 195 unique differentially expressed proteins were identified, with old males experiencing most at 141 proteins. These include structural proteins, calcium handling proteins, metabolic enzymes, and antioxidants. Network analysis identified specific proteins associated with specific changes in cardiac function and structure observed with polypharmacy.
Discussion. The finding highlights the varying impact of polypharmacy in the cardiac pathophysiological and molecular domains across age and sex.

