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CYTOCHEMICAL STUDIES ON NUCLEOLUS AND ITS EXTRUSIONS IN
CLIBANARIUS LONGITARSUS (ANOMURA : CRUSTACEA)

P. K. MiTTAL

Department of Zoology, Punjab Um‘versity, Chandiga}'h-lﬁﬁ 014

ABSTRACT

Many nucleolar btds have been observed in the nucleus of the early oocytes of Clibanarius. Some of them
are extruded in the cytoplasm through the nuclear membrane. They fragment into fine granules containing
ribonucleoproteins. There is a decrease in pyroninophilia in the coplasm with the advent of appearance of
compound yolk. RNA present in nucleolar extrusions is utilised in protein yolk synthesis. Nucleolus and
nucleolar extrusions contain proteins (-NH, and -SH groups; and tyrosine), RNA and lipoproteins.

INTRODUCTION

ALTHOUGH some work has been carried out
on the nucleolar extrusions in crustaceans
by a few workers (Raven, 1961; Nath, 1968¢
Norrevang, 1968), vyet this type of studies
have not been dealt with in anomurans.. Thus
the present work was undertaken to know
the c¢ytochemical nature of nucleolus and
nucleolar extrusions in Clibanarius longitarsus
and their role in yolk formation.

Thanks are due to the Chairman, Depart-
. ment of Zoology, Punjab University,
Chandigarh for providing me the necessary
laboratory facilities.

MATERIAL AND METHODS

Clibanarius longitarsus the hermit crab,
found in the shells of molluscs, was collected
from the standing waters at Shingle and
Krusadai Isiands of Tamilnadu.

The female specimens were vivisected and
their ovaries were fixed in Zenker, Bouin's
fluid, Carnoy’s fluid. These were dehydrated,
cleared and embedded in paraffin wax of
60-62°.

Zenker and Bouin's fixed sections were
stained in Heidenhain's hasmatoxylin to study

the histology, Various cytochemical studies
were performed according to the procedures
detailed in Pearse (1968) to know the sites
of proteins, lipoproteins and nucleic acids
in various stages of oocytes,

OBSERVATIONS

In Clibanarius the nucleus in the youmg
oocyte is large and circular, but the cytoplasm
is little (PL. T A). But when the ooplasm has
grown and the yolk platelets have appeared
the germinal vesicle is comparatively smaller,

The chromatin is slightly pink in Feulgen
(negative after control) revealing the presence
of DNA. This disappears quite early during
the period of previtellogenesis. The nucieus
is darkly positive in mercuric-bromphenol
blue (Hg-BPB) (Pl. T A), negative in Sudan
black B for lipids.

A few nucleolar buds have been observed
on the nuclear periphery in the nucleoplasm
in the younger oocytes. A few of them have
also been observed in the cytoplasm (Pl. 1 A).
The tendency of the nucleolus is towards the
nuclear membrane in early oocytes (Pl 1 A),
but it starts becoming centric during vitello-
genic phase (PL. 1 B),
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-To begin withthe nucleolus stains eniformly
in -haematoxylin and Hg-BPB (P. 1 A), but
it: shows vacuoles in methyl green/pyronin
G (MG/PG) (P1. I C). During growth period
of the oocyte it develops vacuoles which
ate negative in MG/PG and Hg-BPB )Pl )
B, E).

 The nucleolar emissions in the anomuran
ate large granules which seem to pierce the
nuclear membrane (Pl 1 A-E). They lie in
the perinuclear region and are strongly
pryroninophil (P1. I C) {negative after control).
The nucleolar bodies start fragmenting and
dispersing towards the cortical ooplasm and
are ultimately found evenly distributed in
the ooplasm (Pl. I B, D). At this stage the
ooplasm shows much less of basophilia. The
Protein synthesis starts in the cortical ooplasm
and the nucleolar emissions start showing
decrease in their basophilia in this region.
Ab the protein yolk starts appearing in the
whole ooplasm, the ooplasm becomes less
baspphilic and ultimately the basophilia
disappears completely with the advent of
yalk bodies. No basophilic granules (nucleolar
exfrusions) have been traced in the mature
oocyte.

The nucleolus and nucleolar extrusions are
positive in acctome-Sudan black B, revealing
the presence of lipoproteins in them; positive
in ninhydrin-Schiff, ferric-ferricyanide, blue
in' alkaline terazolium, pink in Sakaguchi,
revealing the presence of -NH,, -SH groups
of proteins; and arginine respectively; positive
in Millon and coupled tetrazonium (positive
after performic acid and nepative after benzoy-
lation and di-nitrofluorobenzene controls),
revealing the presence of amino acid, tyrosine.

DisCUssSiON

During the present observations many
nucleolar buds have been observed in the
younger oocytes. These observations are
in-conformity with those of Bhatia and Nath

{1931} in Pararelphusa and Palzemon. Dense
bodies which stain simifar to the nucleolus
have been found in the coplasm along the
nuclear periphery in Clibanarius, Such bodies
have also been reported by Hilton (1931) in
Calanus and Heberer (1930) in Eucalanus.

The cytoplasm of younger oocytes of

Clibanarius shows a few nucleolar extrusions.
In the developing occytes the cyteplasm is
invaded by nucleolar extrusions but the
nucleolus shows vacuoles which are not
stainable with MG/PG. The vacuoles in
nucleolus have also been observed by Fautrez
and Fauterz-Firlefyn (1951) in Daphnig. This
reveals that the nucleolar extrusions carrying
ribonucleoproteins are extruded into the
cytoplasm through the nuclear membrane.
These observations are in agreement  with
Fautrez-Firlefyn (1957) in Artemia; Monte-
foschi and Magaldi (1953) in Asellus; and
Fautrez (1958) in Cyclops; Bhatia and Nath
(1931) in Paratelphusa and Palgemon, Sarcen
and Monga (1970) in Porcellionides and Cubaris;
and Bonina (1974) in Palaemon adspersus.
With electron microscopy, it has been con-
firmed that the nucleolar extrusions migrate
from the nucleus into the cytoplasm through
the pores present in nuclear membrane
(Vincent, 1955; Brachet, 1957; Sirlin, 1960,
Wischnitzer, 1960; King, 1960). A few workers
(Beams and Kessel, 1962 a, b; Kessel and
Beams, 1963; Anteunis ¢f af; 1964 in crust-
aceans) concluded from their ultrastructural
studies that the nucleolar extrusions mainly
serve to transport nucleoproteins from the
nucleus to the cytoplasm for building up
the machinery of protein synthesis.

There is a decrease in pyroninophilia in
the cortical region where the protein - yolk
spheres make theic appearance with the advent
of decrease of pyroninophilia due to RNA.
This reveals that RNA present in nucleolar
extrusions is utilised in protein synthesis,
These observation are in conformity with
those of light microscopists (Bhatia and Nath,
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1931) in Parareiphusa and Palaemon; Sareen
and Monga, 1970 in Porcellionides and
Cubaris), Electron microscopists (Beams and
Kessel, 1962 b in Cambarus, Kessel and Beams,
1963 in HMHomarus, Anteimis et al; 1964 in
Artemia; and Hinsch and Cone, 1969 in
Libinia) have described the mechanism by
which the intracisternal granules give rise
to the protein yolk bodies. Broek and Tates
(1961) and Labordus (1968) in Asellus with
autoradiographic techniques; and Kessel (1968)
in crustaceans with autoradiographic and
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chromatographic techniques concluded that
RNA present in ribosomes is utilised in yolk
formation,

The presence of sulphydryl group, tyrosine
and poproteins in nucleolus and nucleolar
extrusions is in agreement with Fautrez and
Fautrez-Firlefyn (1951} in  Artemia, Monte-
foschi and Magaldi (1953) in Asellus, Fautrez
(1959) in  Cyclops, Fautrez and Fautrez-
Firlefyn (1955) in  Artemia, Albanese et al.
(1973) in Maja, and Bonina (1974) in Palaemon.
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