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Studies on Penaeus orientalis Kisainovve-l
Physiological Mechanism of Ovulation

Masao OKA

The neurosecretory cells in the eyestalk which are generally called
X-organ exist on the medulla —by 2 on the medulla externa and by 3 on
the medulla terminalis. The neurosecretory cells on the abdominal side of
the medulla terminalis may be the true X-organ. The X-organ secretes
hormones which antagonize maturity hormone of eggs, ecdysis hormone,
etc. When individual prawns are reared in a small vessel, the secretory
function of the X-organ is decreased. For this reason, some prawns have
the chromatophores of their body spread or some show the indication of ec-
dysis. The indication of ecdysis is the formation of pre-exuvial layers of
new exoskeleton, and consequently the calcium contents in the liver and
in the ovary decrease rapidly. However, as the calcium content in the
liver is restored after ovulation, the intake of calcium is considered to be
necessary for ovulation. Moreover, when individual prawns are reared in
a small vessel, the amount of carbon dioxide in the water increases, and
so does that in the blood. As this causes the decreaes of the dissociation
function of oxygen, the function of X-organ is lessened and therefore the
oxygen consumption is saved. When these prawns are moved to fresh
sea water, the X-organ is recovered again and the hormone secretion is
gradually revived. In this case, a good balance with Y-hormone and a
rapid multiplation of the ovarian eggs accelerate ovulation.
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Ventral view Dorsal view

Fig. 1 Neurosecretory cells in the right eyestalk,
M. E. medulla externa, M.I. medulla interna, M. T. medulla terminalis,
S. G. sinus organ, E,-Es regions of neurosecretory cells.
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Table 1. Sesonal Ca-contents in the ovary of fished prawn.

Dry weight of Minerals pér Average value of Ca contents

gonad : dried gonad  Ca per dried in gonad

(%) (%) gonad (%) (mg)
1st decade of Dec. 0.88 15.5 - 6.1 5.6— 5.1
Ist decade of Mar. | ~  0.99 31.5 20.3 21.6—18.5
3rd decade of Mar. 1.34 40.0 22.8 32.6—28.4
2nd decade of Apr. 2.71 30.4 10.3 32.3—24.7
Cultured samples : 2.14 19.7 7.6 18.0—14.4
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LT ABPLEERT S X DI SRR VWL S ThS, FRICK IS vy v Al
B OOV TV & DEER® Tk WV T X < SHI TV 5 23 BB LA & BT Mg oo
B EOBBOAE S b BVETIRAST vy v & B OB & FENOZE & HER T
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Table 2. Comparison of Ca-contents in the livers and exoskeletons
among. fished, cultured and spent prawns.

Dry weight Minerals per Ca per dried Ca in the
dried sample sample sample
(%) (%) (%) (mg)
Liver of spent prawn 1.121 30.7 6.4 7.2
Liver of prawn fished in 3rd
decade of March at Yellow 0.695 32.9 11.5 8.0
Sea } .
Liver sampled in April from 1 086v 15.1 3.4 3.75
cultured prawn :
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Area Dry weight Minerals per Ca per dried Ca in 6.42cm?
dried sample sample of exoskeleton
(em®) (mg) (%) (%) ()
Exoskeleton of
cultured prawn 6.42 75.9 21.7 20.8 15.8
Exoskeleton of
Rrawn Pohedin | 62 66.8 19.9 19.1 12.7
Sea
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Fig.2 Spawning pond.
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Explanation of Plates

Plate T X-organ.

1.

o O B~ N

Plate

oy O A~ NN
e e s e e

E. neurosecretory cell-group on medulla terminalis.
E: neurosecretory cell-group on medulla terminalis.
Es neurosecretory cell-group on medulla externa.
Neurosecretory cell in E; group.

Neurosecretory cell in E, group.

Neurosecretory cell in E5 group.

I Structure of the exoskeleton and the chromatophores on the epidermis.

Normal structure of exoskeleton.

Exoskeleton of the prawn caltured in pH 7.6 sea water.
Exuviated exoskeleton.

Chromatophore expansion index 3.

Chromatophore expansion index 5.

Chromatophore expansion index 6 .
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