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Drug promiscuity
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Abstract: It is essential for a successful drug to possess two basic characteristics: satisfactory pharmacological
action with sufficient potency and selectivity; good druggability with eligible physicochemical, pharmacokinetic
and safety profiles, as well as structural novelty. Promiscuity is defined as the property of a drug to act with
multiple molecular targets and exhibit distinct pharmacological effects. Promiscuous drugs are the basis of
polypharmacology and the causes for side effects and unsuitable DMPK. Drug promiscuity originates from
protein promiscuity. In order to accommodate, metabolize and excrete various endo- and exogenous substances,
protein acquired the capability during evolution to adapt a wide range of structural diversity, and it is unnecessary
to reserve a specific protein for every single ligand. The structures of target proteins are integration of
conservativity and diversity. The former is represented by the relatively conservative domains for secondary
structures folding, which leads to overlapping in ligand-binding and consequent cross-reactivity of ligands.
Diversity, however, embodies the subtle difference in structures. Similar structural domain may demonstrate
different functions due to alteration of amino acid sequences. The phenomenon of promiscuity may facilitate the
“design in” of multi-target ligands for the treatment of complicated diseases, whereas it should be appropriately
handled to improve druggability. Therefore, one of the primary goals in drug design is to scrutinize and
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manipulate the “merits and faults” of promiscuity. This review discusses the application of promiscuity in

drug design for receptors, enzymes, ion channels and cytochrome P450. It also briefly describes the methods

to predict ligand promiscuity based on either target or ligand structures.

Key words: drug promiscuity; drug design; multi-target actions; druggability
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