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The tropical abalone, Haliotis asinina, and the giant freshwater prawn, Macrobrachium
rosenbergii, gear their reproductive and growth activities to fit the changing of environmental
conditions. The most powerful environmental stimuli are light, photoperiod, lunar cycle,
temperature, and availability of food. These cues are perceived by many specialized sense
organs concentrating in the eyes and appendages around the head region. Specialized receptor
cells and associated neurons in these structures and various neural ganglia are the principal
structures that perceive and act in the signaling pathway to mediate the physiological and
behavioral changes of these animals in response to the changes of environmental conditions.
Abalone

The anatomical organization and detailed histology of the abalone nervous and
reproductive systems together with the distribution of the controlling neurotransmitters (NE),
5-HT, and neuromodulators (NM), GnRH, have been studied. These NE and NM have been
localized principally in the cerebral and pleuropedal ganglia. Furthermore, the neurohormone,
especially the abalone egg-laying hormone (aELH) have also been detected in these ganglia
and the gonads. Recombinant aELH has been synthesized. The administrations of serotonin (5-
HT), GnRH, or aELH could shorten the ovarian cycle and the maturation of oocytes in female
broodstocks. 5-HT and aELH could also stimulate spawning in female. On the other hand,
APGW could stimulate spermiation in mature males. These treatments could stimulate the
simultaneous spawning and spermiation which allow expedient collection of the gametes for
the in vitro fertilization. Administration of 5-HT, aELH and GnRH in juvenile abalone with
age less than 4 months could also stimulate the ovarian and testicular maturation at the earlier
age. Furthermore, 5-HT and aELH tend to increase the number of females more than males. In
addition to the endocrine manipulation of the reproductive processes, we have also studied the
factors that could increase the settlement and metamorphosis of the abalone larvae. It was
demonstrated that GABA, 5AVA at 1 uM and MSG at 5 mM could enhance settlement rate of
the veliger larvae by 50% when compared to the control which was at 10-15%. This endocrine
manipulation could also increase the rate of metamorphosis and survival of the abalone spats.
This technique could be used for small as well as large scale aquaculture.

Prawn

Major neurotransmitters that could stimulate the reproduction and growth of the giant
freshwater prawn are indolamine (serotonin or 5-hydroxytryptamine-SHT), and catecholamines
(dopamine-DA, octopamine-OA). Indolamine and catecholamine are usually antagonistic in
their actions; for example, 5-HT was found to stimulate hyperglycemic hormone (CHH) and

gonadotrophic hormone (GSH) which stimulate the ovarian maturation, while DA and OA



inhibit the releases and consequently the actions of these hormones. The actions of
neurotransmitters may be mediated and modified by groups of neuromodulators, which are
usually composed of short peptides or amides, the most prominent of which are enkephalin and
GnRH. Gonadotrophic hormones themselves are classified into stimulatory group (GSH/VSH,
VSOH, AGH) and inhibitory group (GIH) which inhibit the syntheses and releases of the
formers. In addition to these two groups of hormone, we have detected the presence the prawn
egg-laying hormone (ELH) which is similar to abalone ELH, in thoracic ganglia and ovary of
prawn. The administration of this hormone (aELH) at the dosages of 5 ng/gm BW to 500
ng/gm BW could significantly shortening the ovarian cycle and spawning period. When
characterized by HPLC, the prawn ELH is very similar to abalone ELH. Other vertebrate-type
hormones is present including insulin-like growth factor (IGF). This hormone was detected in
the androgenic gland of the giant freshwater prawn, which is highly similar to that of the
closely related species, Cherax destructor. This hormone could be male-sex determining
factors acting in addition to or in place of AGH, as up to date AGH could not yet be isolated in
the freshwater prawn. In addition, the evidence for the presence of vertebrate-type sex steroids
(testosterone, estradiol), and their stimulating effects on the prawn gonads has been
demonstrated by our group.

When reared in captivity, the fecundity of the broodstocks always decline which is due
to the imbalance of gonadotrophins, perhaps caused by unnatural environment and stress. The
restoration of stimulatory gonadotrophins by direct supplementation of ELH, and/or by
stimulation with 5-HT, and/or neuromediators like GnRH, could improved the gonadal
maturation and greater production of gametes. Furthermore, this processes could be enhanced
by the inhibition of the inhibitory hormones with DA inhibitor. Likewise, we demonstrated
that the male-sex determination of freshwater prawn could be controlled by the antagonistic
hormones, ie, IGF and GIH. If such endocrine manipulative strategies are possible, then they
could be applied for economic benefit in aquaculture, such as in avoiding eyestalk-ablation in
prawn (especially P. monodon and P. vannamei) which is routinely employed to stimulate the
ovarian maturation and spawning, as well as in the sex conversion to obtain and culture only

male prawn.
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