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Introduction. Photopharmacology uses light-responsive ligands to control drug action with spatial and temporal precision. This approach offers new opportunities to study receptor function and explore therapeutic applications.
Aims. This lecture will highlight recent progress in designing photoswitchable ligands targeting β-adrenergic receptors, histamine receptors, and phosphodiesterase 5 (PDE5), and their applications in vitro and in vivo.
Methods. Azobenzene-based photoswitchable ligands were synthesized and characterized. Functional assays, live-cell imaging, tissue preparations, and ex vivo and in vivo models were employed to evaluate receptor and enzyme modulation under light control.
Results. Photoswitchable β-adrenergic receptor ligands enabled reversible optical control of receptor activity and cardiac signaling. For histamine receptors, light-sensitive antagonists and agonists provided tools to probe H1 and H3 receptor function in cellular systems and behavioral models. In the case of PDE5, photoswitchable inhibitors allowed regulation of cyclic GMP levels and vascular responses with high temporal precision.
Discussion. These findings illustrate how photopharmacology advances mechanistic insights into receptor and enzyme function, while also opening translational perspectives where precise, light-controlled modulation could improve therapeutic outcomes. In this presentation, the latest in vitro and in vivo results will be presented, demonstrating how photopharmacology is moving from chemical design toward applications with biomedical potential.
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