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THE NEUROSECRETORY CONTROL OFTHE ANNUAL REPRODUCTIVE CYCLEIN
THE FRESHWATER PRAWN, MACROBRACHIUAMM KISTNENSIS

M. S. MIRAJKAR, R. SAROJINI AND R. NAGABHUSHANAM
Department of Zoology, Marathwada University, Aurangabad 431 004, India.

ABSTRACT

The changes in the neurosecretory cells of the brain, thoracic ganglion and eyestalks 1n
Macrobrachium kistnensis during annual reproductive cycle have been described. The Aand D
cells from the thoracic ganglion and brain showed active synthesis during reproductive period.
Contrastingly the C cells of optic ganglion were not active 1n this penod.

INTRODUCTION

There are experimental evidence that the brain and
thoracic ganglion neurosecretory cells (NSC) secrete
the gonad stimulating hormone (GSH) and eyestu%k
NSC secrete the gonad inhibiting hormeone (GilH) in

1-3
crustaceans .
crangon

{1 has been reporied in Crangon
that O activity in the cyestalks 1s

responsible for the resting phase of the ovary™™. Very
littie is known about the cell types which synthesize
these hormones®, A preliminary survey has been made
on the neurohormonal control of reproduction n
freshwater prawn, M. kisinensis,

MATIRIALS AND MITHODS

Af. kistnensis were collected from Kham niver, near

Aurangabad {or one year, {rom May 1977 Apcil 1978,
The prawns were kept in acrated aquana for 2 to 3
days. The brain, thoracic ganghion and ey estalks of the
intermoult prawns were fixed in Bouin® fixative, The
tissues were dehydrated and parafitn embedded.
Sections were cut at 6 -7 pand stained with Mallorys
triple stain” and Gomori's Aldchyde fuchsin®,

RESU) IS

Histology of the newrovererory cells

A knowledge of types of neurosecretory cclls and
their structure is necessary before attnbuting any role
towards reproductive activity, There ave four types of
cells A, B, C and D, The A cells are farge, few in
number and present i the bramn, thoracic panelion
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Type-D

Figure 1. Diagrammatic representation of the neurosecretory cell types present in brain, thoracic ganglion and
eyestalk of the freshwater prawn, Macrobrachium kistnensis

and eyestalks. The B cells are more in number and
present in all neuroendocrine centres, The C and D
cells are abundant 1n number and they are very tiny
cells. The detailed description of the cell types and
their distnbution In the neuroendocrine centres is
given in figures | & 2,

Relation between the reproductive cycle and

neurosecretion
The senal sections of brain, thoracic ganglion and

optic ganglion were observed monthly for one year.
The cell and nuclear diameter, total number of cells
and the intensity of neurosecretory material were
noted. The results are shown in tables 1-3.

The increase of cell and nuclear diameter was
observed in August, September and October. The
neurosecretory cell count was increased in these
months but active synthesis of neurosecretory
material (NSM) was observed only in August and

September (tables 1,2). The increase in cell and nuclear

TABLE 1

Cell count and neurosecretory material intensity changes in the ‘A’and ‘D cells in the brain of freshwater prawn,
M. kistnensis for the period of May 1977 — April, 1978.

Month Total number of cells + SD NSM intensity
A A D

1977
May 2.0X0.7 250X 2.5 +- -
June 1.7104 2791 4.9 + -
July 251 1.0 2751t 6.2 ++ +
August 27108 58.71 8.2 ++++ +4+
September 35122 7001 10.2 ++++ +++
October 1.710.6 6001 7.8 ++ +
November 2.01X0.7 3501+ 33 +- =
December 451 1.1 13.5+ 9.0 ++

1978
January §5X15 27.51+ 28 ++-++ +4++
February 47110 1100+ 8.9 ++++ +4+4+
March 22101 6001 3.5 ++ +
April 20100 40.0x 5.2 + +

mw

NSM intensity + less, +-+ moderate, ++++1 high
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TABLE 2

Cell count and neurosecretory material intensity changes in the A and D cells in thoracic ganglion of freshwater
prawn, M. kistnensis for the period of May 1977— April, 1978.

Total number of cells £ S.D.

Month NSM Intensity
A D A D
1977
May 3.0+0.2 1821+ 3.5 + -
June 23X 1.6 159+ 5.2 + -
July 4.0+ 0.0 200+ 2.3 + -
August 50%£0.2 28.3t 6.9 ++ ++
September 2.3+ 2.1 31.21+14.2 +++ ++
October 1.510.05 - 4+ _
November 1.31+0.1 - + .
December 2.1x0.1 33.3+ 3.7 ++ 4
1978
January 42420 540+ 6.7 +4+ +
February 4.0+2.2 68.3 4 129 ++++ +++
March 3.01+09 28.7% 9.2 ++ +
April 3.01+0.0 210+ 8.3 + -

e S g S

NSM Intensity + less, ++ moderate, +++, +-+-++ high

diameter and total count of cells accompanied by
active NSM synthesis was observed in December,
January and February (tables 1,2). It was observed that
only A and D cells from the brain and thoracic
ganglion took active part in synthesis of
neurosecretory material during reproductive phase.
M. kistnensis showed two peaks in the annual
reproductive cycle’.

The C cells of the eyestalks showed activity which
was antagonistic to those of A and D cells of brainand
thoracic ganglion. The C cells were active during
reproductive quiscence and showed less NSM during
active reproductive phase of prawn (table 3),

DISCUSSION

According to cell shape, size and staining properties
the neurosecretory cells are morphologically classified
by many worker’s”.', Here in M. kistnensis the A cells
and C cells corresponds to the A cell and B cell
described by Matsumoto”’, The D cell of M. kistnensis
showed similarity with cell type three reported in
Procambarus simulans’. In M. kistnensis it was
found that A and D cells from the brain and thoracic
ganglion show distinct relationship  with  the
reproductive phase, These cells showed active
synthesis of NSM during sexual cycle of the prawn,

contrastingly the C cells of the optic ganglion were less
active during this period but they were active during
reproductive quiscence. From these histological
observations it can be suggested that the Aand Dcells
from the central nervous system might be synthesising
gonad stimufating hormone (GSH)} and C cells from
optic ganglion might be producing gonad inhibiting
hormone (GJH).

The distinctive staining of B cells of the x-organ
supported the view that these cells produce GIH and
MiH’. Adiyodi® in Paratelphusa, after eyestalk
excision experiments, suggested that the *C’cells of the
eyestalk take part in production of GiH. Perryman™
working on P. simulans, proposcd that the x-organ
(type ‘one’ cells) produce the inhibitor and the cell
type ‘three’ from brain and eyestalk produce (i}
inhibitor of new oocytes (i1) accelerator of the
ovulation. These {indings coincide with the present
results in A, kistnensis.

There are reports on other crustaceans like tsapods
and barnacles that the cercbral secretory product
clfects rcgmduﬂ:livc cyele™™ Demassicux  and
Balesdent' ‘reported in an isopod that acidiophilic
sccretion of the neurosecretory cells corresponds to
their inhibitory effect on vitellogenesis. They found in
males and females (during the annual noa-breeding
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TABLE 3

Cell coumt and neurosecretory material intensiy
changes in 'C’cells of evestalk of prawn, M. kisinensis
Jor the period of May 1977, — Aprd 1978.

Month Total number of NSM

cells + S.D. intensity
1977
May 333+ 11.2 +++
June 332+ 15.1 +++
July 283+ 9.7 ++
August 1781+ 4.1 +
September 189+ 5.6 ++
October 120+ 2.6 ++
November 2001+ 8.7 +4-
December 155 5.2 +
1978
January 100+ 5.2 +
February 1101+ 34 +
March 2887 7.3 ++
Aprll 48 3+ 10. 3 +++

NSM intensity -+ less ++ rnoderate +++ hlgh

season) only a basophilic secretion in 8 -cells and an
acidophilic secretion appeared in cells when females
showed a rapid growth of the oocytes. The 8 -cells
were most acidophilic when greatest storage of
vitellogen occurred. Huberman er al'® successfully
isolated and purified the neurodepressing hormone

from the eyestalks of P. bowvieri.
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