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ABSTRACT

hnmediately after fertilization of the ovum, vigorous cell proliferation
commences at the expense of the yolk reserves. The high titre of glycogen,
observed both during the initial as well as the final stages of embryogenesis,
suggests glycogen to be the main energy reserve which in combination with
protein also participates in the chitinization of the newly hatched out larva.
The close resemblance in the variation pattern of free sugar content to that
of active phosphorylase activity is noteworthy.
The initial total protein concentration in Philosamia egg (165/~g/egg)
although declines during early embryonic development, rises again to
149/,g/egg on day 6 on the eve of emergence of the tirst instar larva
depicting intensive tissue transformation during the tail end of
embryogenesis.
INTRODUCTION

TH~ cleidoic Philosamia ricini egg draws its energy supply for development
from lhe reserves stored in its cells and takes only oxygen from the external
environment. Although. a succession of mctabolites has been suggested
as energy source by a developing ovum, in 1he order carbohydrate, protein
and fat, 1-3 lipids also have been reportcd as im.portant primary sources of
energy in lhe cleidoic egg?-~ Observations made on the utilization of lipids
in Philosamia ricini 7is in .agreement wi~h lhe aforesaid statement. Tichomiroff's
observation that eggs of Bombyx mori contained 2.85 per cent of glycogen
2-4 days after the oviposition and only 0.87 per cent 7-8 days thereafter,
suggests lhe utilization of glycogen during embryogenesis?-nO Mobilization
of glycogen is reflected in the increase in free sugar content of the developing
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embryo. Lipids and proteins which participate in the energy supply may
directly be correlated to the energy requirement of the developing embryo.
1bus it was thought pertinent to study the variation in glycogen, protein
and free sugar content as well as the rate of glycogen turnover during embryogenesis of Phi[osamia ricini, an insect of economic importance in Indian Silk
Industry.
MATERIALS AND METHODS
Philosamia ricini eggs were procured from Eri seed supply station, Hehal,

Ranchi and reared as described by Pant and Lacy. ix

500 chilled eggs (cleaned with water, ethanol and air-dried) were
homogenized with ice-cold glass-distilled water (10 ml) and, strained through
folds of cheese cloth to remove egg shells. 'Weight of tissue per ml was
obtained by heating 1 ml of the egg homogenate in a tared crucible to constant weight at 100°.
Glycogen was isolated from egg homogenate as described by Wiens and
Gilbert 12 and estimated by the method of Carrol et at? 3. Protein was estimated by Folin-ciocalteau's methed modified by Lowry e t a l ) 4. Soluble
carbohydrates of low molecular weight (free sugar) were estimated by the
method of Carrol et al? 3. To stv.dy the rate of glycogen tv,rnover variation,
active phosphorylase activity was assayed all through embryonic development by the method of Green and Stumpf 1~ as modified by Srivastava and
Krishnan? ~
The assay mixtv.re consisted of glycogen (0.1 ml, 2 ~ w/v), citrate bt,ffer
(0.4mL pH 6.2), sodium flv.oride (0.1 ml, 0.3M) and egg homogenate
(0.3 ml). The reaction was started by the addition of glu.cose-l-phosphate
(0.1 ml, 0.05 M) and the mixture was incubated for 30 minutes at 30° C.
In the control tube, glucose-l-phosphate was added after incubation.
The enzyme was inactivated by the addition of triehloroacetie acid (1 ml,
6~o w/v). The tubes were centrifuged for 5 minutes at 2500 r.p.m, and the
inorganic phosphorus liberated in the supernatant was estimated by the
method of Sumner. le
RESULTS AND DISCUSSION

The study reveals that the embryo contains a high titre of glycogen
(Fig. 1, curve A) on day zero which rises to 1he maximum level on day 1
Thereafter it declines till day 3 and then maintains more or less a constant
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level till first instar larva emergence. This observation is contrary to the
findings of Tichomiroff 8 and Babers 18 who report that on the eve of larva
emergence the embryo once again attains the initial maximum glycogen level.
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FiG. 1. Variation in protein, glycogen and free sugar content and active phosphorylase
activity duri,:g embryogcnesis of Philosamia ricini.
6
A
C
D

• Active phosphorylase activity in zg Pi liberated/egg.
O Glycogen content in mg glucose/egg.
X Free sugar content in mg glucose/egg.
• Protein content in mg albumin/egg.
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The decrease in lipid content on day I of embryonic development (7)
cOuld perhaps be correlated wilh the concv r~ent increase observed in the
glycogen content. This observation is sv.ggestive of the synthesis of carbohydrates at the expense of lipids--a view shared by many av.lhors 19-~1 yet
very controversial in insects as well as in higher animals.
The relatively low concentration of glycogen during the tail end of development could be explained on the basis of its participation in integumentary
and cuticular chitin foimafion. A reciprocal lise and fall observed in glycogen and chitin level throughout the development of Bombyx mort ag-**
further confirms the above speculation.
Active phosphorylase activity depicts a U-shape pattern (curve B). The
initial high activity sharply declines on day 1 and thence after maintaining
more or less a constant level shoots t.p and registers the maximum activity
on day 7 prior to hatching of the first instar larva.
It is noteworthy that free sugar content (curve C) follows more or less
the same variation pattern as that of active phosphorylase activity.
Free sugars have been reported to decrease during embryonic development of Antheraea pernyi, 23 Bombyx mort ~4-25 and in Melanoplus differentialis2L In Philosamia ricini, however, with an initial steady decrease upto
day 4, the concentration has been observed to rise steadily till larva emergence. Information on free sugar level in insect tissue is scant but of great
importance for the interpretation of intermediary metabolism.
Recently, glucose and trehalose as free sugars were reported in the eggs
of Philosamia ricini, 2s with a very little difference in the total fermentable
and total carbohydrate values. Consequently, it has been conclv.ded that
most of 1he carbohydrates present in P. ricini eggs are apparently reducing
in nature. The findings of Urbani, 29 Urbani and Bellini30 and Lacy 2s support the present observation and confirm that carbohydrates are utilized
during the early stages of embryonic development of insects.
The total protein content (curve D) varies considerably during embryogenesis depicting a n overall decrease in the initial level tht~.s indicating the
utilization of some of its reserves for the biosynthesis of other metabolites.
The initial level of total protein 165/zg/egg on the day of oviposition
declines to 86 t,g/egg on day 1. This suggests the breakdown of pre-existing
yolk reselves ~esulting in a shalp rise in the concentration of free amino acids 8x
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which initiate the synlhesis of protein to meet the requirement of the developing
embryo.
After the initial decline, protein concentratiort increases till day 4 ir~.dicating its participation during blastokinesis. Thence once again the level
gets elevated till it almost reattains the initial concentration (149tzg/egg'l
on day 6 whereafter it declines on hatching of the first instar larva,
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