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ABSTRACT

In this study, we focus on the role of eye-brain/thoracic ganglia-androgenic gland-testis
axis in controlling male reproduction and sexual differentiation of M. rosenbergii, which is mediated by
neurotransmitters (serotonin, 5-HT and dopamine, DA), neurohormones (gonadotropin-releasing
hormones), and androgenic gland hormone (IAG). Stimulatory effects by 5-HT and I-GnRH-III were
shown through significant increases in AG size, proliferation of AG cells, and insulin-like androgenic
gland hormone (MrlAG) production (P < 0.05). In contrast, inhibitory effects by DA and Crz were
shown through significant decreases in AG size, proliferation of AG cells, and MrlAG production
(P < 0.05). Thus, we propose that 5-HT and certain GnRHs can be now used to stimulate reproduction
in male M. rosenbergii, as they induce increases in AG and IAG production. Male prawns grow faster,
reaching a larger size and having more flesh than female. Therefore, we used IAG as a marker for
selecting male larvae which flip to become postlarva (PL) earlier than females. The percentage of male
PL in earlier flipping days was more than in the later flipping days. This was confirmed by the
estimation of males based on the presence of male gonopores in 4-month old prawns, which were
cultured PL taken from consecutive flipping days, with decreasing percentage of males from PL1 at
81.5%, PL2 at 76.1%, and PL3 at 64.6 %. Hence, MrlAG could be used as a male marker for selecting
preferentially male PL in early flipping days for monoculture. Lipids, especially phosphatidylcholines
(PCs), PUFA, and HUFA are essential for spermatogenesis and male fertility. In this study, we showed
the composition and distribution of PCs and total fatty acids (FASs) in three groups of seminiferous
tubules (STs) classified by cellular associations [i.e., A (STs with mostly early germ cells), B (STs with
mostly spermatids), and C (STs with spermatozoa)], in three male morphotypes, including small male
(SM), orange claw male (OC), and blue claw male (BC). PCs are present in all ST stages, but reaching a
maximum in STs of group B. Imaging mass spectrometry showed remarkably high signals
corresponding to PC (16:0/18:1), PC (18:0/18:2), PC (18:2/20:5), and PC (16:0/22:6) in STs of groups
A and B. Analysis by GC-MS indicated that the major FAs present in the testes were composed of 14:0,
16:0, 17:0, 18:0, 16:1, 18:1, 18:2, 20:1, 20:2, 20:4, 20:5, and 22:6. The testes of OC contained the
largest amounts of these FAs while the testes of BC contained the least amounts of these FAs. This
knowledge will be useful in formulating diets containing appropriate amounts of fatty acids, PUFA, and
HUFA for prawn broodstocks in order to improve the testes development and male fecundity.
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