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Abstract

Lionfish venom acts predominantly
on a subset of nociceptors

The lionfish (Pterois volitans) is a venomous invasive species found in the Caribbean and
Northwestern Atlantic. It poses a growing health problem due to the increase in frequency of
painful stings, for which no treatment or antidote exists, and the long-term disability caused by
the pain. Understanding the venom’s pain-causing (algogenic) properties would help in
identifying better treatment for these envenomations. In this study, we provide the first
characterization of the pain and inflammation caused by the lionfish venom and examine the
mechanism through which it causes pain using a combination of in vivo and in vitro approaches
including behavioral,
physiological, calcium imaging and electrophysiology. Intraplantar
injections of the venom produce a significant increase in pain behavior, as well as a marked
increase in thermal and mechanical sensitivity for up to 48 hours after injection. We find that
the algogenic substance(s) are heat-labile peptides, which cause neurogenic inflammation at the
site of injection and induction of Fos and microglia activation in the superficial layers of the
dorsal horn of the spinal cord, a region involved in the processing of painful signals. Finally,
calcium imaging and electrophysiology experiments show that the venom acts preferentially on
non-peptidergic, TRPV1-negative, nociceptors (pain-sensing neurons). These data provide the
first characterization of the pain and inflammation caused by lionfish venom, as well as the first
insight into its possible cellular mechanism of action.
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Lionfish venom injection causes
peripheral inflammation and
mechanical sensitization

v The algogenic substance(s) found in lionfish venom are heat-labile
peptides
v The venom causes Grade I envenomations with significant pain
behaviors and up to 24 hours of sensitization to mechanical stimuli
v Venom injection results in the induction of Fos and activation of
microglia in superficial layers of the dorsal horn of the spinal
cord
v There is increased plasma extravasation at the injury site
v The venom acts predominantly on a subset of nociceptors: the TRPV1negative, non-peptidergic nociceptors

Next step: fractionate the venom and test the
fractions’ activities on human nociceptors

(Chambers et al. 2012)
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