
HAL Id: hal-04465977
https://hal.science/hal-04465977

Submitted on 19 Feb 2024

HAL is a multi-disciplinary open access
archive for the deposit and dissemination of sci-
entific research documents, whether they are pub-
lished or not. The documents may come from
teaching and research institutions in France or
abroad, or from public or private research centers.

L’archive ouverte pluridisciplinaire HAL, est
destinée au dépôt et à la diffusion de documents
scientifiques de niveau recherche, publiés ou non,
émanant des établissements d’enseignement et de
recherche français ou étrangers, des laboratoires
publics ou privés.

Gambierol, a marine dinoflagellate toxin, potently
increases evoked quantal transmitter release and

reverses pre- and post-synaptic neuromuscular block at
vertebrate junctions

Jordi Molgó, Sébastien Schlumberger, Haruhiko Fuwa, Evelyne Benoit, Denis
Servent

To cite this version:
Jordi Molgó, Sébastien Schlumberger, Haruhiko Fuwa, Evelyne Benoit, Denis Servent. Gambierol, a
marine dinoflagellate toxin, potently increases evoked quantal transmitter release and reverses pre- and
post-synaptic neuromuscular block at vertebrate junctions. 20th World Congress of the International
Society on Toxinology - Toxinology in the 21st century: Public health impact from basic, translational
and clinical sciences, International Society on Toxinology, Sep 2019, Buenos Aires, Argentina. �hal-
04465977�

https://hal.science/hal-04465977
https://hal.archives-ouvertes.fr


52 
 

5. Gambierol, a marine dinoflagellate toxin, potently increases evoked quantal 
transmitter release and reverses pre- and post-synaptic neuromuscular block at 
vertebrate junctions 
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Gambierol is a marine polycyclic ether toxin that was first isolated together with 
ciguatoxins from cultured Gambierdiscus toxicus dinoflagellates collected in French 
Polynesia. The chemical synthesis of gambierol permitted the analyses of its mode of 
action, which includes the selective inhibition of voltage-gated K+ (KV) channels in 
various cells and tissues expressing such channels. In the present study, we 
investigated the action of synthetic gambierol at vertebrate skeletal neuromuscular 
junctions using conventional techniques. Nanomolar concentrations of gambierol 
inhibited the fast K+ current and prolonged the duration of the presynaptic action 
potential in motor nerve terminals, as revealed by presynaptic focal current 
recordings, and increased stimulus-evoked quantal transmitter release in 
neuromuscular junctions blocked either by a high Mg2+-low Ca2+ medium, or by 
botulinum neurotoxin type-A. Also, gambierol reversed the postsynaptic block 
produced by d-tubocurarine. In motor nerve terminals loaded with fluo-3/AM, 
gambierol increased the transient Ca2+-signals in response to nerve-stimulation at 1-
10 Hz. The results suggest that gambierol, which on equimolar basis is more potent 
than 3,4-diaminopyridine, can have potential application in pathologies in which it is 
necessary to antagonize pre- or post-synaptic neuromuscular block, or both. 

  


