Effects of Catostylus mosaicus venom on inward currents in molluscan neurons: effects of Na+ removal in extracellular solution
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Marine neurotoxins are an expanding source of powerful, isoform-selective ion-channel probes and drug leads, yet the pharmacology of jellyfish venoms remains largely unexplored. Available data show that jellyfish toxins can contain pore-forming components that lyse red blood cells and provoke cardiovascular disorders [1,2], however, their neurotoxic potential as modulators of voltage-gated ion channels is still under-exploited.
We examined crude venom from the Scyphozoa Catostylus mosaicus (blue blubber) on voltage-gated inward currents of Achatina fulica pedal neurons using whole-cell patch-clamp. After enzymatic dissociation (collagenase I), neurons were plated on poly-l-lysine-coated glass and recorded in either Na⁺-containing or Na⁺-free (40 mM Ca²⁺) solution; K⁺ currents were blocked with 30 mM TEACl and 5 mM 4-AP in pipette solution.
In Na⁺-containing solution the venom produced two phenotypes either current potentiation, or suppression. In Na⁺-free, Ca²⁺-rich solution the response became uniformly facilitatory, with amplitude increases in every neuron. Inactivation kinetics were markedly slowed under both ionic conditions. All effects reversed within 5–10 min of wash-out, indicating reversible toxin–channel binding.
Parallel hemolysis assays on human erythrocytes revealed only modest cytolytic activity, arguing against pore-forming toxins and pointing to neuron-selective, Ca²⁺-channel-directed modulators as the primary neuroactive component of C. mosaicus venom.
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