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Jednou ze slibnych mozZnosti, jak zvladnout multirezistentni epilepsii, mize byt kromé tradi¢nich
antiepileptik (AED) také pouziti 1ékt z jinych farmakologickych skupin - tzv. "neantiepileptik". Mezi
takovymi léky si zvlaStni pozornost zaslouZzi srde¢ni glykosid digoxin. Bylo zjiSténo, Zze subkardiotonické
davky digoxinu vykazuji jednak vlastni antikonvulzivni u¢inek, jednak se ukézalo, ze zvySuji
antikonvulzivni potencial klasickych AED. Mechanismy tohoto u¢inku a pravdépodobné mozkové
biotargety, s nimiz mohou tyto vlastnosti digoxinu souviset, vSak zlstavaji zcela neznamé. Bylo provedeno
molekularni dokovani digoxinu k nasledujicim cerebralnim biotargetim: GABAAR, GlyR, mGIluRS5,
AMPAR, hBCATc, mGlu8R, NMDA-GIuN1, KCNQ2, COX-1 a COX-2. Pro potvrzeni vysledk in silico
byly provedeny farmakologické studie in vivo v podminkach akutnich zachvati vyvolanych bikukulinem
a pentylenetetrazolem u mysi. Bylo zjiSténo, Ze digoxin vykazuje vysokou afinitu ke GABAergnim
biotargetiim a identickou afinitu jako retigabin k napét'ové fizenym draslikovym kanalim KCNQ2 in
silico. Vysledky in vivo plné potvrzuji molekularnim dokovanim zjisténé GABAergni vlastnosti srdecniho
glykosidu: digoxin poskytuje silnou antikonvulzivni aktivitu na modelu akutnich primarné
generalizovanych zachvatli vyvolanych bikukulinem a mirny antikonvulzivni G€inek pti
pentylenetetrazolovém roznécovani. Zaroven byla odhalena schopnost digoxinu maximalné zvysit
antikonvulzivni potencial valproatu sodného. Bylo tedy prokézéano, ze antikonvulzivni vlastnosti digoxinu
s nejvetsi pravdépodobnosti souviseji se schopnosti zvySovat inhibic¢ni vlastnosti GABA a GABAergnich
latek.
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Anticonvulsant biotargets of digoxin: in silico study and in vivo
verification

One of the promising ways to control multidrug-resistant epilepsy may be to use, in addition to traditional
antiepileptic drugs (AEDs), medicines from other pharmacological groups — the so-called ,,non-
antiepileptic” drugs. Among such drugs, the cardiac glycoside digoxin deserves special attention. It was
established that sub-cardiotonic doses of digoxin exhibit both their own anticonvulsant effect and have
been shown to enhance the anticonvulsant potential of classical AEDs. However, the mechanisms of this
action and the probable cerebral biotargets with which these properties of digoxin may be associated,
remain completely unknown. Molecular docking of digoxin to the following cerebral biotargets was
performed: GABAAR, GlyR, mGluR5, AMPAR, hBCATc, mGlu§R, NMDA-GIuN1, KCNQ2, COX-1 and
COX-2. To confirm the in silico results in vivo pharmacological studies under conditions of acute
bicuculline-induced seizures and pentylenetetrazole kindling in mice have been carried out. It was
established that digoxin shows high affinity to GABAergic biotargets and an identical to retigabine affinity
to voltage-gated potassium channels KCNQ?2 in silico. In vivo results fully confirm the established by
molecular docking GABAergic properties of the cardiac glycoside: digoxin provides a potent
anticonvulsant activity on the model of acute primary generalized bicuculline-induced seizures and
amoderate anticonvulsant effect under pentylenetetrazole kindling. At the same time, the ability of digoxin
to maximally enhance the anticonvulsant potential of sodium valproate has been revealed. Thus, it has
been proven that the anticonvulsant properties of digoxin are most likely related to the ability to enhance
the inhibitory properties of GABA and GABAergic agents.


https://csfarmacie.cz/magno/csf/2025/mn2.php
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