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CHANGES IN TUHE LIPID CONTENT OF THE MATERNAL AND EMBRYONIC TISSUES AND
VARIATIONS IN THE MATERNAL HEPATOSOMATIC INDEX DURING THE GESTATION
PERIOD OF THE VIVIPAROUS SCORPION, HETEROMETRUS FULVIPES
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ABSTRACT
Changes in the lipid content of the matermal and embryonic tissues and variations in the

maiternal hepatosomatic index during gestation
Julvipes, have been followed.

period of the viviparous scorpion, Heterometrus

It is inferred that the embryonic needs of lipids are met by the

matdrnal stores, amply supplemented by dietary sources and other intermediaties that contribute
to lipld synthesis. The lipids stored in the embryo throughout the gestation period are shown
to be utjlized for energy release and growth during the final stages of development, The hepato-
somatic indices are considered to support the viewpoint that lipid stores are utilized predomi-
nantly by the matemal anjmal andfor the embryos during the gestation period.

INTRODUGCTION

EMBRYONIC development requires raw materials
and free energy, which in most cases are provided
by food stores lajd down in the occytes dunng
oogenesis, But in viviparous animals they aie
delivered contjnuously from the maternal animall,
Such a need to meet the embryonic requirements of
nutrients, in addition to its own, would naturally
be reflected in the intermediary metabolistm and in
the way the Mmaternal food intake and reseryes are
handled. Changes of carbohydrates? and proteins®
10 the maternal animal and in the embryos during
gestation period have been studied out, to have an
insight into the abovye mentioned aspects, in the vivi-
parous scorpion, Heterometrus fulvipes. Similar
studies on the changes in the lipid content of the
matemal and embryonic tissues during gestation pericd
ate considered to give a comprehensive picture supple-
menting the above findings. The present study is
aimed at achieving that end. The information on the
role of lipids during the gestation period in sustaining
maternal and embryonic requirements is totally lacking
in scorpjons, justifying the importance of the present
study. As the information on the mobilization of
reserves from tissues can also be had from a determi.
nation of tissue somatic indices, the hepatosomatic
index of the maternal scorpion js determined through-
out the gestation period.

MATERIALS AND METHODS

Scorpions were collected and maintained as reported
by Subburam and Reddy? Hepatopancreas, pedie
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palpal muscle, haemolymph and embryos were
obtained from gravid females at appropriate stages
of the gestation period as reported earliere,

Lipids were extracted from the haemolymph, muscle,
hepatopancreas and the erobryos by the method of
Folch eral.4 and the totallipid contents were estimated
emPlo}'jng the semj-micro method of Ponde efal’,

The hepatosomatic index was determined as follows:
Hepatosomatic index

_ Weight of the hepatopancreas
Weight of tyje anima)

% 100,

In view of the occurrence of marked diurnal rhythm

of activity in the scorpion, H. fujvipes®, all the studies
were carried ouft between 8 AM, o 10 AMm.

RESULTS

Lipid contemt of the hepatopancreas of the maternal
animal

The total lipid content of the hepatopancreas of
the maternal animal sfows a steady and graduval
increase from the first stage to the third stage of tre
embryonic development and this is followed by =a
decline upto the fifth stage. Another phase of increase
appears between the fifth and the sixth stages and

from then onwards a steady drop continuegs beyond
parturition (Table I),

Lipid content of the pedipalpal muscle of the maternal
anjmai

The total Iipid content of the muscle shows a steady
and gradual decrease throughout the gestation period
excepting for a singificant increast in the sixth stage

(Table I),
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Total lipid catttent iit the maternal tissues and in the embdryos at different siages of developnient during the gestation
period of the viviparous scorpion, Heterometrus fulvipes

Values represent the mean -+ S.E, Number of observations (N) is given in parcntheses
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Maternal tissues Embryos
Stﬁgﬁﬁ — ~ ety S S — s e S I p—
Hepatopancreas Muscle Haemolymph
mg/100 mg mg/100 mg mg/100 mt Mg/embryo mg/er, wet wt.
wet weight wet weight

1 24-G6+0-62 1-70 +0- 02 43857 L2122
(10) {11) (14)

y 26-40+1-16° 1-54+005° 4776942732 0:01384-0-0005 18-41 £0-635
(10) (14} (t3) (2}

1 2768 4-1-68 1-44-£0-06 487-00 +34- 84 0-04734-0- 00177 3243 424 (92"
(10} (10) (10) (3)

3 2311 +06+739 1-264+0-07 399-58+-22-84 0-1017 00122 53-04L7-302
(10 (13) (12) (4)

3 12-84 L0483 1-2240-09 36273 4+26-00 0-20804.0-0109° 60-9J +-2-268
(10 (10} (11) (8)

6 26+76+1:05° 1-5220-07% °  439-094-31:71° 0-6427%-+0-0769° 765357407
(10} (13) (11} (9)

1 25+15-L1-41 {+3240-08 413-00£25-43 1-911 +0-0824*  109:24+:3-986° .
{10) (i0) {10} 9)

2 15-5140- 34" 071 +£0-02¢ 30773 4£15:13"  2-850040Q-0670  48.85-L9-136
(5} (10) (i1} (10}

g% 12225 £0-75 079 1+0-04 281:43413.13 1+714040-0738° 21-9140-526°
(8) (8} (7) (7}

nond to the ninth stage of development.
@, < 0:05; b <001,

Lipid content of the maternal haemolymph

The total lipid content of the hacmolymph of the
maternal animal phows a pattern of changes similar
to that of the hepatopancreas (Table I).

Lipid content of the embryos

The total lipid content of the whole embryo shows
a gradual and continuous increase throughout the
gestation period. Newborn Young ones show a signi-
ficant decrease {Table 1),

The changes in the lipid content per gram wet
weight of the embryo reveal that there js an jncrease
upto the seventh stage beyond which it declines signis
icantly (Table I).

Variations in the marternal hepatosomasic index

The hepatosomatic index of the matemal animal
shows a pattern of changes similar to that of the
lipid content of the bepatopancreas (Table ).

Curr. Sct.—-4

* New DOrn young ones and mateimal animals about a weck after parturition are considered to mrré-

———

S—

DISCUsSSION

Lipids are uscd as an e¢nergy source for embryo-
genesis by a pumber of animaly belonging to diffierent
taxonomic groups whether oviparious, ovovivipalLous
of viviparous™H

Storage of lipids in the maternal anumal for crubryonic
utilisation 158 known in mammals', sclachians'® and
inscetg!®.  In the case of Glossina morsitans, the lipids
stored 1in the maternal animal during the first balf of
pregnancy are transperied a2s such to the lamva
during the second half of pregnancy*®.  In J. fulvipes,
utifization of maternal stores of {ipid by the embryo
during a major part of the gestation period iy indicated.
Maternal metabolpm is mwhed by a hgh synthetic
activity and accumufation of lipids in the hepato-
pancicas and hacmolymph from the it fo the thind
stages, during which prrjed the lipid content of the
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follicles containing the embryos is also shown to
increase. This suggests that upto the third stage,

the embryonic requirements are probably met by the
dietary lipids. Beyond the third stage the maternal

stores appear to contribute to the embryonic growth
and development, as indicated by the continuous
increase in the whole embryos and a comesponding
decline in the maternal tissues with an exception
during the sixth siage.

TABLE I(

We.ght of the heparopancreas and hepatosomatic index

of the mire-nal animal a¢ different stages of embryonic

development during the gestation period of the scorpion,
H. fvivipes

Values represent the mean =+ S.E. Number of
observations (N) is given in parcniheses.

e, i —

Average Average weight of Hcpato-
weight of thelepatopancieas somatic
Stages the 1N g, index
matcinal
animalin g
1 7-65 1-3784+0-085 (§) 18-13630-970
2 8-27 1-74040-238 (8) 20-62411-259
3 8-92  2-20440-120 (10} 24-6434 03042
4 7-77 1-57240-133 (C0) 20-08140-802°
5 7-91 138840058 (12) 17:377+£0-76.°
6 7- 41 1-57840-095 (12) 21+26640- 8867
7 827 1-716+£0-154 (10) 21-278 40769
. 8 10-40 1:678+£0:078 (9) 16-2364+0-630°
" b < 0-05 bp < 0-01.

The elevation of lipid stores of the mother during
the sixth stage when an increase continues in the
embryos also goes to suggest a second phase of
synthetic activity of the mother at which time, the
embryos are likely to derive lipid from either dietary
sources andfor from other metabolites contributing
to lipid synthesis. It could thus be inferred that,
during the gestation period, the embryonic needs of
the lipids are met by the maternal stores, amply
supplemented by dietary sources and other meta-
bolites that contribute to lipid synthesis.

While the lipid content of the whole embryo continues
to inCrease throughout the gestation period, a remark-
ably steep rise is noticed only from the sixth stage
onwards. This is perhaps correlated with the appea-
rance of structures like hepatopancreas in  the
embryos®1? which might also participate in the synthesis
and storage.

Changes in Lipid Content of Maternal and Embryonic Tissues
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Between seventh and eighth stages, when the lipid
content of the whole embryo increases, a downward
trend is recognisable (as a proportion of weight) In
marked contrast to the elevation of both embryonic
glycogen® and protein®. This implies that the accu-
mulation of lipids i1s not keeping pace with the growth
of the embryo, probably owing to its increased uiili-
zation. The subsequent drop from the ¢ighth stage
upto parturition marks the coniinued utlization in
greater quantities, possibly for the synthesis of those
structures needed for the growth of the embryo as
in L. maderaet* and also for the energy release as is
known in forms like Diploptera puncrata®®,

The changes of the hepatosomatic index, following
4 paitern almost similar to that of the lipids, probably
reflect only changes of lipids more than anything
elsc. Similar conclusions are arrived at, by a study
of hepatosomatic indices in live-bearing selachians?®,
The sequence of changes in protein? and carbohydrates?
of the hepatopancreas during gestation period follows
a different pattern stregthening the viewpoint that the
major weight changes are due 1o changes in the levels
of stored lipids which might be predominantly utilized
by the maternal animal and/or the embryo during
the gestation pefiﬁd*

The possibility of maternal sacrifice through hepzftic
histolysis to meet the energy requirements during
pregnancy appears remote because there is no diffe-
rence In the average weight of the hepatic tissue
between the first and the last stages of gestation period,
although a drop in the hepatosomatic index is noticed
in the final stage.

The paittern of variation of proteins in the maternal
tissues when compared with the embryonic tissues
revealed no significant supply of proteins from the
maternal stores® and the embryonic requirements of
proteins are suggested to be met from the dietary
sources of the mother directly’. The carbohydrate
requirtements of the emoryo on the other hand are
shown o be met by the maternal supply upio the
6th stage beyond which the embryo relies on its own
stores andfor the maternal supply2

The results reveal that the maternal animal has two
physiologically active phases marked by synthetic
activity and storage of nutrients during the gestation
period. In the first phase lipid accumulates upto the
third stage and during the second phase they are
replenished during the fifth and sixth stages. Hepato-
somatic Index also follows a similar trend. Similar
occurrence of two phases of synthetic activity and
storage ar¢ observed for proteins of the hepatopancreas
also?.

H. fulvipes has such a long period of gestation last-
ing about 11 months!® that it can hardly be sustained
by the maternal stores accumulated just in one
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phase of synthetic activity. The occurrence of an addi.
tional phase of synthetic activity leading {0 replenisha
ment and storage of lipids and proteins may be consi-
dered a physiological adaptation for ensuring successful
completion of development. While the 1st could be
considered a preparatory phase, the second can be
referred to as a ** hooster’ phase.

It is also possible that this pattern of biochemical
changes incorporates a seasonal effect as well. The

developmental stages 4 and 5 appear during the
monsoon months November, December and January.
The period corresponding to these stages is marked
by low synthetic abilities of the maternal animal,
The onset of warmer climate in Fgbruary, when the
6th stage appears probably, ftriggetrs off another
phase of synthetic activity leading to replenishment
of the reserves to be used during the gestation period
as a supplement to the dietary sources.
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EFFECT OF TEPA ON THE FREE AMINO ACIDS OF OVARY IN DYSDERCUS CINGULATUS FARBR.
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ABSTRACT
Free amino acid composition of ovary in Dysdercis cingulatus has been studied by two
dimensional paper chromatography in normal condition and when tyeated with tepa (chemosterilant),
In normal insect, fifteen identificrd and three unidentified ninbydrin positive spots (NPS) tave
been observed, The concentration of glutanuc acid is maximum wt.ile alanine, tyrosine come nuxt,
In insect treated with tepa, the colour intensitics of alanine, aspartic acid, glutemle acid,

isoleucine, leucine, methionine, phenylajanine,

serine,

tyrosing, and NPS? have becn depleted

wnile the opposite is true in the case of arginine, histidine, Iysine, proline, NPS', NPS* and NPS4,
It has been inferred that tepa, which aflccted the amino acid pool of tte ovary in D, cingutaius,

may aflect normal oocyte development and other reproductive physiology of tfe

INTRODUCTION

YSDERCUS cingulatus is contidoied to b2 one of
tte important pests of cotton and is known to
attack many other malvaceous food plants, Control
of this pest with insccticides in the ficld has been

inscet.

reported but with Limjted success and has yesulted
insecticnde resistance as well as contemination of tie
environmint, Tle (ncowragmg results of the use of
chemostatants v diffuient groups of inscets Fave
arcated anintaoust in uting such f emicals as a pos:ible
meany of control. Sthgal erall obtaingd cent per



