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Body fluid homeostasis of hagfish: origin of vertebrate osmoregulatory ability
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Most extant vertebrates possess the remarkable ability to maintain body
fluid homeostasis. Our plasma osmolality and ions are of approximately one-third of seawater, which
is achieved by osmoregulatory machinaries in the gill and kidney. Among the extant vertebrates,
hagfish is the only osmo-ionoconforming animal, similar to marine invertebrates. In the present
study, to understand the origin of vertebrate osmoregulatory ability, the renal and branchial
functions in hagfish were examined. The results suggest that the hagfish conducts osmoregulation at
the single cell level, but not at the organism level. The intracellular accumulation of amino acids
seems to be important for overcoming osmotic stress, and the kidney may play a supplementary role in

this process.
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