NATURAL AND ARTIFICIAL INDUCTION OF MATURATION OF EUROPEAN EEL.

Arjan Palstra1, Vincent van Ginneken1, Sylvie Dufour2,  and Guido van den Thillart1
1- Integrative Zoology, Institute Biology Leiden, van der Klaauw Laboratories, POB 9516, 2300 RA Leiden, The Ne​therlands.

2- Laboratoire de Physiologie, UMR 8572 CNRS, Museum National d'Histoire Naturelle, 7, rue Cuvier, 75231 Paris Cedex 05, France 

Swimming and maturation are two key elements of the reproduction capacity of eel. Dufour (1994) demonstrated a prepubertal blockage of further maturation in silver eels. Multiple environmental factors are hypothesized to be involved in deblockage. In this study, we carried out two types of experiments to elaborate the induction mechanism. First we investigated the role of swimming exercise in deblockage by simulated short and long term migration. Second by long term hormonal stimulation we were able to induce final maturation and produce prehatching embryo's. Already after a week swimming, yellow eels from Lake Balaton show significant increase of gonadosomatic index and oocyte diameter. The eyes were increased and the digestive tract decreased. None of these showed further change between two weeks and two months swimming. After six months swimming GTH-2 in the pituitary, plasma estradiol and oocyte diameter had increased in farmed eels. So, we may conclude that swimming induces silvering as well as maturation.

In three independent experiments, we artificially induced maturation of 200 male and 82 female European silver eel from Lake Grevelingen (the Netherlands) and Loire River (France) with respectively Human Chorionic Gonadotropin (HCG) and Carp Pituitary Extract (CPE). Ovulation was induced using DHP. During final maturation, biopsies of the ovary of individual females were regularly checked for histological changes of oocytes. After 9 weeks of treatment, males released high motility sperm (80-90%). Fifty females fully matured after 11-25 injections having a GSI of 28-60. No difference in response was found between Lake Grevelingen and Loire females. Twenty-four females were induced with DHP and ovulated between 10-24 hours after injection and were hand-stripped. Of eighteen of these females, the eggs were fertilised as shown by the occurrence of cell divisions. The fertilised eggs of two females developed into 1600 embryos that stayed alive for more than four days. In contrast to Japanese eel (Ohta et al., 1996) European eel showed clearly a slower and more individual response to injections with CPE. The moment of stimulation of final maturation and ovulation is mainly based on weight increase related to the hydration response which, in European eel, appears unreliable. As the developmental index of oocytes predicts oocyte sensitivity, a new protocol based on the developmental stage of oocytes may result in successful reproduction of European eel.
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