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Ammonia is one of the primordial toxicants with which organisms had to cope. In modern vertebrates, ammonia is a potent neurotoxin, but the mechanisms of its effects are not well understood. In the course of our research on mechanisms and rationales for urea production and excretion in the gulf toadfish, Opsanus beta (see Wood et al., 2003, for review), we discovered that this species is rather ammonia tolerant, with 96h LC50 values in the range of 10 mM total ammonia concentration at normal seawater pH (Wang and Walsh, 2000). Recent research has also demonstrated that these high level of ammonia tolerances extend to larval and juvenile stages of the gulf toadfish, and that urea production and excretion are fully functional in all life stages of this species (Barimo et al., 2004; Barimo and Walsh, unpublished). We believe that this species can serve as a model vertebrate with which to try to understand the mechanisms of ammonia toxicity and tolerance, and this presentation will show recent data on this topic. First we will present evidence from in vivo MRI studies demonstrating that, contrary to the situation in mammals, ammonia intoxication does not result in brain swelling, but rather in brain (and plasma) dehydration. These results imply that the mechanisms of ammonia’s action in the toadfish likely also include systemic osmoregulatory effects.  We will also present data from field observations on the microhabitat ammonia and urea concentrations of wild toadfish. These data are the first to demonstrate that toadfish in fact are substantially ureotelic in nature, and may offer an explanation for why toadfish express ureotely in all life stages. Lastly, potential behavioral implications of the pulsatile nature of urea excretion in this species will be discussed.
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