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ABSTRACT

The electrophoretic protein profile of various tissues namely fatbody, haemolymph and ovary were analysed with reference to
interrelationship among the tissues of control female insects during their first reproductive cycle of House cricket Gryllodes
sigillatus.The reproductive cycle of insects were divided into three phases based on the accumulation of vitellogenin namely
previtellogenic, vitellogenic and postvitellogenic phases. During the first reproductive cycle of adult insects the two fractions
viz.,2 and 8 could be detected only in control female insects. Of the two fractions, fractions 2 was recorded in all the tissues of
the control insects, which indicates the appearance of an extra ovarian fraction that could be synthesized in fatbody, released into
haemolymph and sequestered in the ovary. Fraction 8 was detected only in the ovary of control insects and was absent in the
fatbody, and haemolymph indicating the intraovarian synthesis. Further, certain fraction were recorded in the fat body and
haemolymph of control insects. Since, these fractions were not seen in ovary, they might be involved in the general metabolism
of the insect.
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INTRODUCTION

The insect Gryllodes sigillatus, a house hold pest living under
the stones and in kitchen, was selected for testing the
interference of pesticide in the metabolism in general and the
reproduction in particular. The insect under study was
subjected for 8 days during its first reproductive cycle i.e., from
the day of adult emergence to the day of egg laying. Further,
the protein was taken as the biological constituent towards the
maturation of oocytes during different stages of its reproductive
cycle, viz., previtellogenic, post-previtellogenic, vitellogenic
and post vitellogenic stages. Therefore, the protein profile as
well as the protein concentration of different tissues namely fat
body, haemolymph and ovary regarding the synthesis, release
and sequestration of proteins respectively were studied in
control insects. . Protein, an essential compound of all cells and
many special secretions, is required for adult maintenance and
to supply energy nutrients for provisioning the eggs and egg
production in insects (Dadd and Kleinjan, 1979). A lot of
information is available on the electrophoretic studies of
proteins present in the haemolymph, ovary and fat body etc., of
various insects (Gliuski and Jarosz, 1985; Yadav and Kumar,
1986).The purification and properties of proteins that
accumulate in the fat body of D. grandiosella has been studied
by Dillwith and Chippendale (1984).
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The various haemolymph proteins are identified and studied
during different stages in various insects by William (1970),
Chrysanthis e al. (1981) and Sabita ef al. (1986). The protein
pattern of haemolymph and various tissues during last larval
and pupal stages of B.mori were investigated by Seo Eul Won
et al. (1985).

MARERIALS AND METHODS

Adult males and females were collected from the storehouses
and maintained in the laboratory in glass containers. They were
fed ad libitum with moist dog biscuits. In G. sigillatus, the first
instar nymphs hatched out from the eggs on the day 13 or 14
after incubation. The nymphs were also reared with moist dog
biscuits. The wing buds appeared in the nymphs, destined to
develop into males, around day 40 after hatching and the
ovipositor in the female nymph around day 50 after hatching.
The gross anatomy of the female reproductive system was
studied from the dissections of the system made in Insect
Ringer solution (Ephrussi and Beadle, 1936).The entire fat
body obtained from the abdominal regions of the insect was
pooled in a cavity block and washed thoroughly with Insect
Ringer solution. Prior to anaesthetizing insects, the
haemolymph was collected with the help of graduated capillary
tubes, by cutting the prothoracic leg at the coxal joint. The non-
dissociating system of electrophoresis was done by adopting
the method of Hames and Rickwood (1981). Protein extracted
from fat body, haemolymph and ovary of previtellogenic,
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vitellogenic and post-vitellogenic phases of control female
insects and the haemolymph of 4 day old male insects were
analysed.

Characterization of proteins

Fat body or ovary extract or 10 pl of female or male
haemolymph was mix individually with an equal volume of
40% sucrose (w/v) solution prepared in 0.0625 M Tris-HCl
buffer (pH 6.8), containing 0.002% bromophenol blue (w/v)
The gel tubes were fixed to the upper buffer reservior and the
samples along with equal volume of 40% sucrose (w/v) and
0.025% bromophenol blue (w/v) as the tracking dye were
loaded on to the gel tubes. The lower and upper reservoirs of
the electrophoretic apparatus were each filled with 250 ml of
reservior buffer. The apparatus was connected to a constant
power supply of 3 mA per gel tube. The run lasted 75 to 90 min
at 150 C. As the tracking dye reached the bottom of the gel
tubes, the tubes were removed and the gels were separated and
stained. The gels were stained in the staining solution for 60
min in dark and destained for several hours by washing them
extensively in a solution of methanol, GDW and acetic acid in
a ratio of 5:5:1 (v/v). The gels were stored in 7% acetic acid
(v/v) and photographed using reflected light.

Photograph of PAGE showing protein fractions
of control tissues of female and
4 day old male G. sigillatus
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kDa - Kilo dalton, Rm-Relative mobility, RP - Reference Proteins :
UH - Urease hexamer, UT - Urease trimer, BSAD - BSA dimer, 2 /
BSAM - BSAmonomer, LAC - Lactalbumin
MHL - Male Haemolymph (4 day old), FHL - Female Haemolymph (8 day old)
FFB - Female Fat body (8 day old), FOV - Female Overy (8 day old) of
control G. sigillatus

RESULTS

The electrophoretic protein profile of the various tissues
namely, fat body, haemolymph and ovary were analysed with
reference to the interrelationship among the tissues of control
female insects during their first reproductive cycle. During the

frist reproductive cycle of adult insects the two fractions viz., 2
and 8 could be detected. Of the two fractions, fraction 2 was
recorded in all the tissues of the control insects, which indicates
the appearance of an extraovarian fraction that could be
synthesized in the fat body, released into the haemolymph and
sequestered in the ovary. Fraction 8 was detected only in the
ovary of control insect sand was absent in the fat body and
haemolymph, indicating the intraovarian synthesis (fig 1- 2 and
3-4). Further, the fractions 10 and 14 were recorded in the fat
body and haemolymph of all the adult insects. Since, these
fractions were not seen in ovary, they might be involved in the
general metabolism of the insect. Fraction 16 could be detected
in all the tissues indicating the synthesis, release and
sequestration. Of the remaining bands, fractions, 1, 3 and 17
were present throughout the period of study in all the tissues
and at different phases. The fractions 5, 6, 7, 9, 11, 12 and
15were utilized as and when they were synthesized (fig 1- 2
and 3-4).

Photograph of PAGE showing protein
fractions of ovary in control G. sigillatus
re, during the first reproductive cycle
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A detailed analysis of the fat body, haemolymph and ovary of
control G. sigillatus revealed the presence of a number of
protein fractions in adult. The number of prootein fractionsin
various tissues showed greater variations at different stages of
development. The electrophoretic studies of female fat body,
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haemolymph and ovary showed the presence of certain
fractions common to them.The fraction number 2 in the fat
body, haemolymph and ovarfy are found only in the female
insects. Hence, this fraction is suggested to be the FSP.A
similar result has already been presented in the case of
Nauphoeta cinerea (Imboden et al., 1987). The female specific
proteins or vitellogenins are yolk protein precursors
synthesized by the fat body of mature females (Wyatt and Pan,
1978) and secreted into the haemolymph. The vitellogenins are
selectively taken up by the developing oocyte and deposited as
the major yolk proteins, vitellins (Wyatt and Pan, 1978;
Engelmann, 1979; Hagedorn and Kunkel, 1979; Veera
Raghavan, 1983; Imboden et al., 1987). Based on the above
information, it is suggested that femal adult control G.
sigillatus has a single native protein fraction 2 in the
haemolymph which is under the control of JH produced by
corpus allatum. Similarly, fraction 2 is also observed in the fat
body extracts of adult control G. sigillatus. This appeared from
the previtellogenic phase of the reproductive cycle. Hence, it is
suggested that the fraction 2 which is synthesized by the fat
body is secreted into the haemolymph and sequestered by the
ovary through the follocular epithelium. So, this fraction would
be an extraovarian protein, identified as the FSP, that could be
synthesized by the fat body only during the reproductive cycle
of female adult insects.

REFERENCES

Chip Gliuski, A.F. and Jarosz, J. 1985. Distribution of protein
fractions in the blood of worker brood of Apis mellifeca. J.
Apic. Rest., 24(2): 80-85

Pendale, G.M. 1984).The function of carbohydrates in insect
life processes. In: Biochemistry of Insects.(Ed. Morris
Rockstein) Academic Press, New York. pp. 1-55.

Chrysanthis, G., Marmarus, V.J. and Christodoulou. C. 1981.
Major haemolymph proteins in Ceratitis capitata
biosynthesis of secretion during development. Roux’s Arch.
Dev. Biol., 190(1): 33-39.

Dadd, R.H. and Kleinjan, J.E. 1979. Essential fatty acids for
the mosquito Culex pipiens: arachidonic acid. J. Insect
Physiol., 25: 495-502.

Engelmann, F. 1979. Insect vitellogenin Identification,
biosynthesis and role in vitellogenesis. Adv. Insect Physiol.,
14: 49-108.

Ephrussi, B. and Beadle, G.W. 1936. A technique for
transplantation for Drosophila. Am. Nat., 70: 218-225.

Hagedorn, H. H. and Kunkel, J. G. 1979. Vitellogenin and
Vitellin in insects. Ann. Rev. Entomol., 24: 475-505.

Hames, B.D. and Rickwood, D. 1981. Gel electrophoresis of
proteins - a practical approach. IRL Press Limited, Oxford,
England. pp. 23.

Imboden, H., Konig, R., Ott, P., Lustig, A., Kampfer, U. and
Lanzrein, B. 1987. Characterization of the native
vitellogenin and vitellin of the cockroach, Nauphoeta
cinerea, and comparison with other species. [Insect
Biochem., 17: 353-365.

Sabita Raja, S., Thakur, S.S., Kishen Rao, B. and Amirjit Kaur.
1986. Selective accumulation of haemolymph proteins by
fat body during larval pupal transformation of Chilo
partellus  (Lepideptera Pyralidae. Acta Entomol.
Bohemoslov., 83(5): 336-339.

Seo, E.W., Chi, Y.Y., Changsoo, K. and Hak, R. 1985. A study
on the protein pattern of haemolymph during last instar
larval and pupal stages of Bombyx mori. Entomol. Res.
Bull.,, 11: 156-164.

Veera Raghavan, V. 1983. The vitellogenin of the ring legged
earwig, Euborellia annulipes (Lucas) (Insecta: Dermaptera).
Int. J. Invert. Reprod., 6: 11-20.

William, J.B. 1970. Demonstration and characterization of two
vitellogenic blood proteins in Periplaneta americana. In:
An immunochemical analysis. J. Insect Physiol, 16(2):
291-299.

Wyatt, G. R. and Pan, M. L. 1978. Insect plasma protein. Ann.
Rev. Biochem., 47: 799-817.

Yadav, P.R. And Kumar, D. 1986. Studies on electrophoretic
protein patterns of fat body, ovary and haemolymph in an
Indian fresh water bug, Laccotrephes rubra. Insect Sci.
Appl., 7(5): 599-604.

sk skosk sk kook



