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Studies on the Neurosecretion of the Prawn, Penaeus japonicus B. —V1

Correlations between the Body Weight, the Sex Difference, the Antenna
and a Quantity of the PAS-Positive Granules in the PAS-Cells

Kaworu NAKAMURA*

Abstract

Examinations were carried out to clarify the relationships of the PAS-cells, located on the
ventro-posterior of the supraoesophageal ganglion of the prawn, Penaeus japonicus B., with the
body weight, the sex and the antenna (the endopodite of the 2nd antenna). The analytical
methods were the same as in the previous reports. For the antenna, the 2 indexes, such as
ASI (antennal-somatic index) and AL (antennal length), were introduced.

No relationship was found between the sex difference and the quantity of the PAS-positives
in the cells. But for the body weight, the larger the weights, the higher the values were ob-
served with a high frequency, and it seems that the PAS-cells would be under the influence of
unknown factor(s) more severely in the larger ones.

No correlations were found, too, between the ASI, the AL and the quantity of the PAS-
positives. It seems, therefore, that the PAS-cells may have no physiological relationship with
the antenna.

For the specimens in which the high values were observed, the index of the secretory ac-
tivities in the cells was calculated, and it revealed that the secretion would become more active
according to body growth.
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Table 1. Relationships between the body weight, the sex and a quantity of the PAS-
positive granules in the PAS-cells.

Male Female
x Body wt. PAS-positives* Body wt. PAS-positives*
1 1.0 0.0 0.8 0.0
2 1.1 0.0 0.9 0.0
3 1.1 0.2 1.1 0.4
4 1.2 0.0 1.2 0.0
5 1.2 0.0 1.2 0.0
6 14 0.1 1.2 0.3
7 1.5 0.0 1.2 1.1
8 1.5 0.0 1.3 0.0
9 L5 0.1 1.3 0.0
10 1.5 0.4 1.3 0.8
11 1.7 0.0 1.4 0.2
12 1.7 1.0 1.4 0.4
13 1.8 0.0 14 0.6
14 1.9 0.0 1.5 0.0
15 2.0 0.0 1.5 0.1
16 2.0 1.7 1.7 0.1
17 2.2 0.0 1.7 0.6
18 2.2 1.0 1.8 0.0
19 2.6 0.2 1.8 1.1
20 2.8 0.0 1.9 0.0
21 3.0 0.0 ‘1.9 0.1
22 3.5 0.0 2.0 0.1
23 3.5 0.0 2.0 2.1
24 3.6 0.0 2.1 0.0
25 3.9 0.0 2.1 0.1
26 4.1 0.1 2.1 1.3
27 4.9 0.0 2.3 0.0
28 4.9 0.0 2.3 0.1
29 5.0 0.1 2.3 1.1
30 5.1 0.6 3.1 0.0
31 5.2 0.2 3.8 0.0
32 5.2 0.4 4.0 0.0
33 5.4 0.3 4.1 0.1
34 5.5 0.1 4.4 0.3
35 5.7 1.3 4.7 0.0
36 6.1 0.4 4.7 0.2
37 6.6 0.2 4.8 0.7
38 7.5 0.3 5.5 0.1
39 7.8 3.0 5.7 0.3
40 9.0 7.1 5.8 0.0
41 9.2 0.4 6.1 0.0
42 9.7 1.8 6.2 0.1
43 9.7 4.1 6.4 0.4
44 10.8 1.5 9.2 4.8
45 10.8 4.9 10.4 1.8
46 114 0.7 10.5 1.9
47 11.9 0.1 11.0 0.3
48 12.0 1.7 11.3 3.4
49 12.2 1.1 11.7 0.9
50 12.4 1.7 12.0 3.9

*: A value of the weight converted from the magnified volume of the histological specimen

by transcription (unit: g)
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Table 2. Index of the approximate maximal secretion of the PAS-cells.

m Body wt. PAS-positives* PAS-cells** Index***
1 1.78 1.0 35.7 0.028
2 203 1.7 30.1 0.056
3 122 1.2 334 0.033
4 182 1.1 29.0 0.038
5 202 2.1 28.7 0.073
6 9.03 7.1 67.0 0.106
7 10.83 4.9 67.0 0.073
8 11.38 6.2 68.2 0.091
9 12.12 6.0 67.7 0.089

10 13.12 9.1 65.9 0.138

* *¥: Values of the weights converted from the magnified volumes of the histological
specimens by transcription
**%: A weight-ratio of the PAS-positive granules to the PAS-cells.
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Table 3. Relationship between the 2 indexes of the 2nd antenna and a quantity of the
PAS-positive granules in the PAS-cells.

\ Body wt. ASI* AL** PAS-positives***
No.
1 2.05 0.30 93 1.1
‘2 2.36 . 0.41 91 0.1
3 2.44 0.47 105 0.1
4 2.51 0.18 24 0.0
Male 5 2.88 0.11 30 0.3
6 3.25 0.13 25 2.1
7 3.27 0.40 119 0.5
8 3.31 0.16 30 0.8
9 3.64 0.10 21 0.0
10 3.92 0.13 26 0.2
11 2.17 0.18 37 2.8
12 2.28 0.33 84 0.3
13 2.53 0.26 42 0.0
14 2.67 0.17 27 0.0
Female 15 2.85 0.20 33 0.0
16 3.03 0.21 35 1.3
17 3.10 0.19 34 0.8
18 3.60 0.16 32 0.0
19 3.70 0.31 104 0.9
20 4.20 0.42 149 0.0
*: A value of the weight ratio, antennae X 100/body
*%: The sum of the each antennal length (unit: mm) ***: The same as in Table 1
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Fig. 1. Diagram of the main nerves sent out from the supraoesophageal ganglion. Abbrev.,
ant.lm.n.: Ist antennal motor nerve, ant.In.: lst antennal nerve, ant.2endo.n.: 2nd
antennal endopodite nerve, ant.2exo.n.: 2nd antennal exopodite nerve, ant.gln.:
antennal gland nerve, c.c.: circumoesophageal connective, ocu.m.n.: oculomotor nerve,
olf.l.: olfactory lobe, opt.n.: optic nerve.
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