HISTOCHEMICAL STUDIES OF LIPIDS IN THE VITELLOGENESIS
OF THE HERMIT CRAB, CLIBANARIUS LONGITARSUS
(ANOMURA : CRUSTACEA)

ABSTRACT

The L, bodies containing phospholipids transform into L, bodies containing
phospholipids and triglycerides, the Ly bodies transform into L, bodies by a gradual
attennuation of their medullae into triglyceride spheres. The mitochondria and compound

yolk contain phospholipids.

THE lipids are one of the important food reserves and sources of energy in the form
of yolk in the oocytes of the animals. Their origin in the vitellogenesis has been
atiributed to various cell organelles, viz., mitochondria and Golgi bodies (Raven,
1961 ; Nath, 1968). Only one previous worker (Subramaniam, 1935) has carried out
the studies on cell inclusions and organelles in Clibanarius olivacews. His studies
lack the histochemical studies. So the present work was taken up to study the.
lipids histochemically during the vitellogenesis in C. longitarsus.

Material and methods

The specimens of hermit crab found in the shells of molluscs were collected
from the standing water of Krusadai and Shingle Islands (Tamilnadw, India).

‘Fhe tissues were fixed in formaldehyde calcium and pestchromated ; and
fixed in weak Bouin, treated with pyridine at 60°C and posichromated after washing. .
The tissues were embedded in gelatin. Various tests for lipids mentioned in Pearse
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(1968) were carried out, Small tissues were also fixed in Lewitsky saline and
sections were stained with iron haematoxylin, * '

Results and discussion

_ During the present studies 3 types of lipid bodies (L,, L, and Ly bodies),
mitochéndria, and compound yolk globules containing lipids have been described.

. Ly bodies: They are in the form of granules bigger than the mitochondria
lying 1n the juxtanuclear position in the oogonia. They contain saturated phos-
pholipids as they are blue in Sudan black B, acid haematein (negative after pyridine
extraction), Nile blue sulphate and Lewitsky salinefiron haematoxylin (Plate 1A) ;
and negative in performic acid-Schiff. The L, bodies of the present author corres-
pond to the so-called Golgi bodies of the earlier workers, viz., Subramaniam (1935)
in C. olivaceus, Nath ez al. (1959a, 1959b) ; and L, bodies of other workers
(Nath, 1968) and Guraya (1969). Subsequently they increase in number and are
distributed in the ooplasm in developing oocytes.

L, bodies : The L, bodies bigger than the L, bodies begin to arise in the
circumnuclear region, while the L, bodies begin to decrease in number (Plate 1B).
They are in the form of spheroids and crescents. The externa of these duplex
structures consist of triglycerides as they are pink in Nile blue sulphate and negative
in acid haematein ; and the internal of these bodies contain phospholipids being
blue in Nile blue sulphate and acid haematein (negative after pyridine extraction).
They are parily fixed in Lewitsky saline, These duplex L, bodies are homologous
with the L, bodies of other workers (Nath, 1968 ; Guraya, 1969). These duplex
L, bodies are homologous with the Golgi vesicles of earlier workers (Nath, 1960).

Ly bodies : They arise in the circumauclear region by the gradval attenuation
of the medullae of the L, bodies with triglyceride spheres. The L, bodies begin
to disperse and get distributed in the ooplasm uniformly in between the compound
yolk globules. The L, bodies contain unsaturated globules. The Ly bodies contain
unsaturated triglycerids as they are pink in Nile blue sulphate and performic acid-
Schiff (Plate 1C). They are homologous to L, bodies of earlier workers (Nath,
%1)9658 9, gi)uraya, 1969) ; and fatty yolk of Subramaniam (1935) and Nath et a/,

a, b).

Nath (1967) has correlated the electron microscopical observations of Droller
and Roth (1966} with the light microscopical observations of Nath and Nangia
(1931) and Chopra (1958 a, b) in fishes. He states that the pallial granules, the
lipid spheres circumscribed by Golgi cisternae and vesicles, the oil droplets of electron
microscopy are strictly identical with the L, granules (or Golgi vesicles or elements),
the Ly duplex spheroids, the L, bodies of light microscopy respectively. But
Droller and Roth (1966) were not able to explain any physiological relationship
between the Golgi cisternae and vesicles forming the cortex and lipid body forming
the medulla as they did not carry out histochemical studies.

Mitochondria : The mitochondria remain granular and contain phospholipids
and proteins throughout the process of vitellogenesis,

Compound yolk : The compound yolk globﬁlcs contain proteins, carbohy-
drates and_phospholipids, The lipids bound to proteins have also been reporied
by Fautrez-Firlefyn (1957) in the oocytes of Artemia.



Lo MAR, HIOG. Asy, [nmia, 1976, I8 (2), P. K. Mirean, Prate 1

Praie Lo Distrihaoon of Hiptds,

Fivation T AL Loewttshy salineiiron haemistosviio 1 B FCa/POCNBS and . FCu PO-SHR.L

ABRELVIATIONS

Y coompeined volk plobgles, O PO tormaldehyde  calciumipostehromared, €ive-
gorminad vesicle, Ly-—phusphatipidic granules, L,—phospholipidic & weiglyeeridic bodies, L =
triglvovrade volk bodies, M mitochoodri, NB . Nile blue suiphate. SBEB - Sudan black B



J. MAR. BIOL. Ass. Expia, 1976, 18 (2). D. B. James and 8. MANIVASAGAM, PLATE |

¢

prafe b The sperm whale Phoserer catod-ii o AL Darsal view, B veotro! view, O Partion of fhe hend with tower faw and tongue, and
D, Poserior postion with cewdal fuke,



NOTES 399

‘My thanks are due to late Professor Vishwa Nath, Emeritus Professor, Punjab
- University for his direction and supervision of this work ; and Professor G. P.
Sharma, Head of the Department of Zoology, Punjab University for providing me
the necessary laboratory facilities.

Department of Zoology, P. K. MITTAL
Punjab University, '
Chandigarh-160 014

REFERENCES

CroOPRA, H. 'C. 1958 a, Quart. J. micr. Sci., 99 1 149-158,
——mn, 1958 b, Res. Bull, Panjab, Univ,, 152 ; 211-221,
Drorier, M. J, anp T. F. RoTH 1966, J. Cell Biol., 28 : 209-232,
Favutnez-FIRLEFYN, N, 1957, Adrch. Biol., 68 : 249-296,

Gurava, 8. 8. 1969, Comparative Studies on the Gonads of Chordates. D.Sc. Thesis, Punjab
University, Chandigarh (India).

NaTR, V. 1960. Int. Rev. Cyfol., % : 305-320.
e 1967, Res. Bull. Punjab Univ., 18 : 29-40,

—ammne 1968, Arimal Gametes {(Female), A Morphological and Cytochemical Accounts of
Yolk Formation in Oogenesis. Asia Publishing House, Bombay,

, B. L. GUPTA AND D. K. AGGARWAL 195%a. La Cellule, 60 : 79+101.
—— — AND 5. K. AGGARWAL 19590, Res. Bull. Punjab Univ., 10 ; 315-341,
———— AND M. D). NanNGIa 1931, J. Morphol. Physiol., 32: 277,

PEARSE, A. G. E. 1968. Histochemistry : Theoretical and Applied. I & A., Churchill Lid., London,
Vol. L _
RaveN, C. P. 1961. Qogenesis: - The Storage of Developmental Information. Pergamon Press,
Landon.

SusramaniaM, M. K. 1935, J. Roy. micr. Sec., 55: 12-27.




