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A study on the biogenic amines in the haemolymph of penaeid prawn, Penaeus 

merguiensis, at different stages of ovarian growth was conducted. The 

gonadosomatic index (GSI) was used to show the stages of the ovarian growth. The 

qualitative and quantitative determination of the biogenic amines were 

accomplished by using the high performance liquid chromatography with 

electrochemical detection (HPLC-ECD) method, which provides a high sensitivity 

and selectivity in determining the biogenic amines. The biogenic amines can be 

detected at the picogram levels using this method. 

The haemolymph of P. merguiensis at the immature stage (GSI 0.1-4.0) contained 

the highest level of 5-hydroxyindole acetic acid (5-HIAA) (250 pglmg). It decreased 
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at the maturing stage (GSI 4.1-8.0) and increased again at the mature stage (GSI 

8.1-12.0). Both norepinephrine (NE) and dopamine (DA) were not detected in the 

haemolymph at the immature stage. The level of adrenaline (AD) was found to be in 

increasing order from immature (10 pg/mg) to maturing (20 pg/mg) and mature (140 

pg/mg) stages. The concentration of 3,4-dihydroxyphenylacetic acid (DOP AC) 

increased from immature (60 pg/mg) to maturing (120 pg/mg) stages, but decreased 

at the mature stage (100 pg/mg). Neither 5-hydroxytryptamine (5-HT) nor 

5-methoxytryptamine (5-MT) were detected in the haemolymph samples of P. 

merguiensis in the present study. 

An unknown compound was detected in the haemolymph of P. merguiensis at 

different ovarian growth stages. The levels of this unknown compound decreased 

from immature to maturing and mature stages, implying that it might be needed for 

the ovarian growth processes. 

The effectiveness of some selected biogenic amines, 5-HT, 5-HIAA and melatonin 

in stimulating in vitro vitellin biosynthesis in the ovarian tissues of P. merguiensis 

were studied. Combinations of 5-HT with brain (BR) and 5-HT with thoracic 

ganglion (TG) treatments significantly (p < 0.001) induced vitellin biosynthesis. 

Ovarian tissues incubated with 5-HT in the absence of brain and thoracic ganglion 

did not significantly (P > 0.05) stimulate the vitellin biosynthesis in the ovarian 

tissues of P. merguiensis. The treatments with 5-HIAA or melatonin itself 

significantly (P < 0.05) induce vitellin biosynthesis as compared to the control. 
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However, the results of these treatments were insignificant (p > 0.05) when 

compared with the BR and TG treatments. 
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Satu kajian terhadap bioamina dalam sampel hemolimf dari udang laut, Penaeus 

merguiensis pada peringkat perkembangan ovari yang berlainan telah dijalankan. 

Indeks gonadosomatik (gonadosomatic index, GSI) menunjukkan peringkat 

perkembangan ovari udang laut. Kehadiran bioamina-bioamina ditentukan melalui 

teknik "high performance liquid chromatography with electrochemical detection" 

(HPLC-ECD). Teknik ini dapat memberi kepekaan dan kuasa pemilihan yang 

tinggi terhadap bioamina yang diselidiki. Bioamina-bioamina tersebut dapat 

dikesan sehingga ke takat pikogram. 

Keputusan kajian menunjukkan bahawa sampel hemolimf P. merguiensis pada 

peringkat tidak matang (immature) (GSI 0.1-4.0) mengandungi kepekatan 
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5-hydroxyindo1e acetic acid (5-HIAA) yang paling tinggi (250 pglmg). Ia menurun 

pada peringkat mencapai kematangan (maturing) (GSI 4.1-8.0) dan meningkat 

semula pada peringkat matang (mature) (GSI 8.1-12.0). Kedua-dua jenis bioamina 

iaitu norepinephrine (NE) dan dopamine (DA) tidak dapat dikesan pada peringkat 

tidak matang. Kepekatan adrenaline (AD) meningkat sepanjang peringkat 

perkembangan ovari manakala kepekatan 3,4-dihydroxyphenylacetic acid (DOPAC) 

meningkat dari peringkat tidak matang (60 pglmg) ke peringkat mencapai 

kematangan (120 pglmg), tetapi menurun pada peringkat matang (100 pglmg). 

Keputusan kajian ini juga menunjukkan bahawa kesemua sampel hemolimf tidak 

mengandungi sebarang 5-hydroxytryptamine (5-HT) dan 5-methoxytryptamine 

(5-MT). 

Suatu bahan yang tidak dapat dikenalpasti telah dijumpai dalam hemolimf 

P. merguiensis pada peringkat kematangan ovari yang berlainan. Kepekatan bahan 

ini menurun sepanjang peringkat kematangan ovari. Ini menunjukkan bahawa 

bahan ini mungkin diperlukan dalam proses kematangan ovari udang. 

Beberapa bioamina seperti 5-HT, 5-HIAA dan melatonin telah dipi1ih untuk 

mengkaji keberkesanannya da1am merangsang biosintesis vitelin in vitro pada tisu 

ovari P. merguiensis. Kesan yang ketara (P < 0.001) dapat dilihat pada rawatan 

5-HT bersamaan tisu otak dan 5-HT bersamaan torasik ganglion berbanding dengan 

kawalan. Rawatan dengan 5-HT tanpa tisu otak dan torasik ganglion tidak 

menunjukkan kesan yang ketara (P > 0.05) dalam peningkatan biosintesis vitelin. 
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Tisu ovari yang menerima rawatan 5-HIAA atau melatonin sahaja memberi kesan 

yang ketara (P < 0.05) berbanding dengan kawalan. Tetapi, kesan kedua-dua 

rawatan tersebut adalah tidak ketara (P > 0.05) jika dibanding dengan rawatan tisu 

otak dan torasik ganglion. 
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CHAPTER l 

INTRODUCTION 

The shrimp culture industry is one of the most lucrative industries in many countries 

with aquacultural development, including Malaysia. The large scale production of 

penaeid shrimps is a recent development, stimulated by a common pattern of 

increasing demand and on the other hand, by a decline of natural supplies caused by 

over-fishing, aquatic pollution and diseases. 

The spawner (broodstock) is essential for the production of penaeid shrimp 

postlarvae in penaeid shrimp culture. However, at present in some countries, marine 

prawn seed supply is still dependent on postlarvae collected from coastal waters. 

The availability of the spawners has also been mainly dependent on the capture of 

wild female spawners from the sea. This is because the ovaries of captive females 

of several penaeid species, for example, Penaeus monodon Fabricius, Penaew 

vannamei, Penaeus semisu!catus, and Penaeus japonicus do not easily attain sexual 

maturity without external manipulation. Therefore, development of methods to 

induce sexual maturation of female shrimps in captivity should be given high 

priority to assure a stable supply of spawners and seed availability. 
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Various attempts have been made to stimulate ovarian growth, such as manipulation 

of diet (Middleditch et al., 1979; Nascimento et aI., 1991), manipulation of 

environmental conditions (Hillier, 1984; Luis and Ponte, 1993), and hormonal 

regulation such as eyestalk ablation (Adiyodi and Adiyodi, 1970; Fingerman, 1970; 

Kleinholz and Keller, 1979; and Chamiaux-Cotton, 1985). Among these methods, 

eyestalk ablation is the most popular and commonly applied. Panouse (1943) first 

showed that eyestalk ablation induced ovarian maturation in the shrimp, Leander 

serratus (Pennant). This was subsequently confirmed by Primavera (1978) and 

Emmerson (1983), using other species includingP. monodon. 

Unfortunately, these methods are not totally successful and the results are 

inconsistent. For example, the unilateral eyestalk ablation method is completely at 

variance with the natural physiology of the animal, and this manipulation may have 

a negative effect on the quality of the eggs. Conte et al. (1977) found that female 

shrimps that have undergone unilateral eyestalk ablation suffered from high 

mortality when placed in net cages in the pond. Browdy and Samocha (1985a, b) 

showed that there is a decrease in fecundity (as measured by the number of eggs per 

spawn) for the ablated females. 

In order to study the hormonal regulation of crustacean reproduction, it is important 

to know the specific events and the origin of yolk produced during sexual 

maturation. Ovarian maturation in crustaceans consists of two major processes: 

oogenesis and vitellogenesis. During oogenesis, oogonia accumulate glycoproteins 

to become primary oocytes. When the oocytes reach a diameter typical of the 


