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Studies on the Neurosecretion of the Prawn, Penaceus japonicus B. —VII

Correlations between the Gonadal Maturation, the Midgut Gland
and a Quantity of the PAS-Positive Granules in the PAS-Cells

Kaworu NAKAMURA *

Abstract

Examinations were carried out with the eyestalks ablation and under 2 different feed conditions
to clarify a physiological relationship of the PAS-cells, treated previously, with the gonad or the
midgut gland of the prawn, Penaeus japonicus B.. The 4 indexes such as, the GSI (gonadosomatic
index), the MSI (midgut gland-somatic index), the MR (dry-wet ratio of the midgut gland) and
the quantity of the PAS-positive substance in the PAS-cells were calculated on each specimen
respectively, and were compared each other after the experiments.

Under the normal feed condition, the distinct increase of the GSI was caused by the eye-
stalks ablation with 20 days keeping. Its highest value was 7.3%,, and the values of the non-
operated were 0.2%. The increase of the GSI was observed, too, in the operated ones under
the few feed. It suggests that the eyestalks inflict a very powerful suppression to the gonadal
maturation.

Under the few feed, the MSI and the MR showed, both in the operated and the non-operated,
the decreasing tendencies according to days. Their normal values were MSI =349, and
MR =0.2-0.3. It suggests that the nutritional substances in the midgut gland would be con-
sumed rather than the other body constituents.

On the other hand, the substance in the PAS-cells showed no quantitative variation according
to the above operations. It seems, therefore, that the PAS-cells have no direct relationship
with the weight of the gonad or of the midgut gland.
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Table 2.

Table 1. Relationships between the body weight, the gonadosomatic index
and a quantity of the PAS-positive granules in the PAS-cells.
\\\ Female
No\.\ o~ Body wt. GSI PAS-positives*

1 2.05 0.1 0.0

2 2.23 0.1 0.0

3 2.47 0.1 0.0
4 2.55 0.2 0.0
5 2.72 0.1 0.1

6 2.81 0.1 0.0

7 2.85 0.1 0.0

8 2.90 0.1 0.0
9 2.90 0.2 0.1
10 3.00 0.2 0.0
11 19.2 0.6 0.5
12 19.4 0.6 0.1
13 19.7 0.7 0.2
14 20.0 0.7 0.0
15 20.1 0.5 1.1
16 20.7 0.8 0.0
17 20.9 0.7 0.0
18 21.6 0.6 0.4
19 21.9 1% 0.8
20 22.0 0.9 0.0

*: A value of the weight converted from the magnified volume of the his-
tological specimen by transcription (unit: g)

Relationships between the body weight, the midgut gland-somatic index, the

midgut gland ratio and a quantity of the PAS-positive granules in the PAS-cells.

\ Male Female
= \ Body wt. MSI* MR** pi‘:;tsives*** Body wt. MSI* MR** pfs’?tisves***
1 2.70 1.6 0.17 0.0 2.12 2.3 0.22 0.0
2 3.67 2.1 0.21 0.3 2.38 1.8 0.17 0.0
3 4.21 2:1 0.25 0.0 3.86 2.2 0.24 0.4
4 4.40 1.6 0.21 0:5 4.38 1.9 0.26 1.7
5 4.64 1.9 0.24 0.0 4.86 2.0 0.22 0.0
6 5.09 1.6 0.24 0.6 5.18 2.3 0.24 0.2
7 5.40 2.3 0.26 0.0 5.70 1.9 0.24 0.4
8 5.58 23 0.26 0.7 6.22 2.0 0.24 0.1
9 5.64 2.0 0.23 0.7 6.35 1.7 0.22 0.0
10 5.66 2.3 0.23 0.1 6.35 2.3 0.25 0.2
11 3.18 3.8 0.28 0.4 2.76 4.0 0.31 0.0
12 3.36 3.5 0.28 0.1 2.85 3.3 0.28 0.0
13 3.41 3.2 0.28 0.5 3.50 4.0 0.28 0.0
14 3.76 3.5 0.30 0.2 3.73 3.3 0.27 0.1
15 4.08 3.4 0.29 0.0 4.55 2.8 0.28 0.1
16 4.22 2.6 0.30 0.3 4.59 3.5 0.29 0.2
17 5.10 3.8 0.31 0.1 5.18 3.1 0.33 05
18 5.63 3.6 0.30 0.1 5:27 2.8 0.29 0.4
19 5.70 2.9 0.31 0.0 5.76 3.2 0.29 0.0
20 6.00 3.2 0.29 0.0 5.78 3.8 0.30 0.0

#: A weight ratio, midgut gland x 100/body

*%: A weight ratio of the midgut gland, dried/wet
##%%; The same as in Table 1
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Fig. 1. Etect of the eyestalks ablatlon w1th 20 days keeping. Left the 0pc1ated Right: the control
(non-operated). The ovary of the operated shows almost matured stage, GSI=7.3, and the jelly-
like substances are observed in the cytoplasm of the each oocyte. On the other hand, the control

shows the immature ovary, GSI=0.2.
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