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a b s t r a c t
Since 1960, the European eel (Anguilla anguilla) has suffered a dramatic reduction in natural stocks. Breeding
in captivity is considered an alternative, but obtaining high quality sperm seems basic on this regard. The
main objective of this study was to assess the effects of three thermal regimes (two of them variable: T10
and T15; and one of them constant: T20) and three hormonal treatments with different hormones (hCG,
hCGrec and PSMG) on the induction of maturation in European eel males.
In the case of the thermal regimes, our results demonstrated that the onset and progression of spermiation
are strongly inﬂuenced, and perhaps closely regulated, by water temperature. T20 demonstrated the best results in all the sperm parameters (volume, density, motility, kinetic features, etc.) throughout most weeks of
treatment, becoming a reliable and productive method for inducing spermiation in this species. In the case of
hormonal treatments, the onset and progression of spermiation in European eel males were inﬂuenced by the
hormone used. In this respect, hCGrec produced the best results in all the sperm parameters including volume,
density, motility, kinetic features, etc., throughout most weeks of treatment, thus becoming an effective alternative treatment to the standard hCG treatment used to induce spermiation in eel species. Moreover, hCGrec
gave rise to the best economical proﬁtability, making it possible to obtain good quality sperm samples at a
lower price than by using the other two hormonal treatments.
© 2012 Elsevier B.V. All rights reserved.

1. Introduction
The European eel (Anguilla anguilla) is a teleost ﬁsh with a peculiar life cycle: prepubertal eels migrate across the Atlantic Ocean for
supposedly 6–7 months to reach the spawning area, in the Sargasso
Sea (Tesch, 1978; Van Ginneken and Maes, 2005). In the last years
the European eel has suffered a dramatic reduction in its population
mainly due to varying factors including overﬁshing, habitat reduction
and contamination (Feunteun, 2002). Therefore, breeding in captivity
is the only alternative to save this species, reducing the pressure on
natural populations, and meeting the demands of eel farms.
A good tool for a breeding captivity program is obtaining high
quality sperm during a large number of weeks with the aim of synchronizing the gamete maturation and fertilizing the ova produced
throughout the breeding season (Jorstad and Navdal, 1996; Roldan
and Gomendio, 2009).
In some ﬁsh species, reproduction in captivity can be controlled
exclusively by environmental factors such as temperature, photoperiod
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or salinity. However, sometimes it is impractical or even impossible to
simulate the environmental factors of the breeding process (i.e.,
spawning migration, depth, pressure, etc.) so the use of exogenous hormones is the only effective way of inducing maturation and spermiation
(Asturiano et al., 2006; Boetius and Boetius, 1967; Kagawa et al., 2009;
Ohta et al., 1996; Pérez et al., 2000). Eels (Anguilla spp.) do not mature
spontaneously in captivity, so the maturation of males must be induced
with long-term hormonal treatments (Asturiano et al., 2005; Huang et
al., 2009; Ohta et al., 1997; Pérez et al., 2000). However, in several studies it has been described that the sexual maturation of non-treated
males could be stimulated indirectly by treated males, suggesting the
existence of chemical communication (pheromones) between them
(Huertas et al., 2006). Despite the effectiveness of these long-term hormonal treatments, little attention has been paid to factors such as the
duration of spermiation periods, which has been limited in time, or
the variations in sperm quality parameters (Asturiano et al., 2005;
Miranda et al., 2005; Mylonas et al., 1998).
A high number of environmental and procedural factors can affect
the gonadal development and, consequently, the gamete quality
(Mylonas et al., 2010). With regard to environmental factors, the
water temperature plays a key role in the gonadal development in
many ﬁsh species (García-López et al., 2006; Lim et al., 2003; Van

