SUPPRESSING MATURATION AS A REQUIREMENT FOR EEL LONG DISTANCE MIGRATION : neuroendocrine mechanisms and implications for induced maturation
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Silvering prepares the future eel genitors to the oceanic reproductive migration and also includes a slight stimulation of early stages of gonadal development. However, this activation is very limited and further gonadal development never occurs in natural continental conditions. The extend of gonadal development reached at the silver stage varies according to Anguilla species, with a possible correlation to the respective distances between continental habitats and spawning grounds. The European eel, Anguilla anguilla, presents one of the lowest gonadal development at the silver stage, likely related to its remarkably long oceanic migration to Sargasso sea.

Gonadal development and gametes production in the silver eel can be induced by gonadotropic treatments (hCG in the male, carp or salmon pituitary extract in the female) as shown by the pionneer work of M. Fontaine and coll (1936, 1964). Even if these discoveries opened the way to decades of experiments on induced maturation in the Japanese eel, A. Japonica ; much less work had been performed in the European eel. Furthermore, maturation in response to exogeneous gonadotropic treatments seems much less successfull and more variable in the European eel than in the Japanese one. Raising new data on the maturation mechanisms and capacity of the European eel is of crucial interest, in view of the dramatic decline of its stocks.

A line of investigation concerned the evaluation of individual variations among female silver eels in the response to gonadotropic treatments. These data provided new criteria for reproductive capacity of future genitors to be applied for conservation (protection and improvement of the quality of future genitors in European hydrosystems) and for aquaculture (selection of genitors for trials of artificial maturation).

A another line of research concerned the analysis of the neuroendocrine mechanisms of suppression of reproduction in the eel. They revealed a dual brain control of eel pituitary gonadotropic function, positively by gonadoliberin and negatively by dopamine, with a key role of dopamine in the blockade of eel maturation. These data may lead to new strategies to induce maturation, by stimulating the eel brain-pituitary axis, instead of directly stimulating the gonads: - treatments with neurohormones to stimulate eel endogeneous pituitary gonadotropic function; - submission to environmental factors (possibly encountered during oceanic migration or/and at the spawning ground)  to activate the brain-pituitary axis. The role of other endocrine systems involved in the metabolic needs of maturation, such as mobilisation of calcium stores from vertebral skeletton during vitellogenesis, was also investigated.

These data provide new biological bases and new strategies for the conservation of wild eel stocks in European hydrosystems as well as for future development of artificial reproduction in aquaculture.
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