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ABSTRACT

SDS-PAGE analyses are important for better understanding of insect
development and physiological process. There is a significant change
has been observed in haemolymph protein concentration and protein
bands and its staining intensities. SDS-PAGE protein profile of
haemolymph of control revealed the presence of about 18 stained
polypeptide bands of varying intensities with molecular weight ranging
from 14 to 97.4kDa. The protein content was found decreasing and
increasing with the increased concentration of Azadirachtin treatment
but the untreated set recorded maximum value. The staining intensity of
45kDa protein band was observed as a major band and also15kDa,
20kDa, 25kDa, 32kDa and 35kDa protein fraction has been observed as
a thick band in the treatment. Consequently, there was a significant
decrease of protein concentration was noticed with respect to
subsequent treatments based on the appearance, disappearance and
staining intensity of the protein bands.
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INTRODUCTION

Studies of protein patterns are necessary for better understanding of the
insect development, as proteins are the first conceivable product of gene
activity. Toxicity response in most organisms was mostly all the way
through the mobilization of tissue proteins (Saleem and Shakoori, 1986;
Saleem et al., 1998). Proteins were produced or conked out in retort to
different dosage of diverse pesticides. During the final larval instar of
holometabolous insects, these proteins virtually accounted for 70 - 80%
of the total soluble proteins by weight (Kanost et al, 1990; Telfer and
Kunkel, 1991).

Haemolymph of insect larva contained several high molecular weight
proteins like arylphorin (Telfer and Kunkel, 1991) and lipophorins
(Shapiro et al., 1988) in addition to the storage proteins. All the proteins
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were synthesized in the fat body and liberated into the
haemolymph (Brookes, 1969; Pan et al, 1969;
Hegedorn et al, 1973; Gelti - Douka et al, 1974;
Kunkel and Lawler, 1974; Chen et al, 1976; Koeppe
and Oftengand, 1976) and it has to be integrated later
on into different organs including ovaries (Rohrkasten
and Ferenz, 1985, Nordin et al., 1990 and Valle, 1993).
The foremost haemolymph proteins which had been
described so far included storage proteins, lipoprote-
ins, ovarian proteins, metal binding proteins and
hormone carrier proteins (Kanost et al.,, 1990). Investi-
gation of haemolymph proteins as a result of SDS-
PAGE and densitometry showed that the quantity of
haemolymph proteins were diminished considerably
in the parasitised larvae of P. ricini (Fabricius) (Raja et
al., 2000).

Pericallia ricini is found all over India and is commonly
known as castor hairy caterpillar. The black hairy
caterpillar is a gluttonous leaf eater of a mixture of
vegetables which is one of the most important
vegetable crops of Tamilnadu (David and
Ananthakrishnan, 2004; Vanitha et al, 2011). The
female moths lay eggs in large number on the lower
surface of leaf. The larvae feed on young and full
grown plant leaves and fruits. In heavy infestation only
stem and branches are left behind (Nathan and
Nathan, 2011). When the larval population was
controlled, the crop yield may extend up to 70 percent
to 80 percent. (Pandey et al., 1981).

The well known nature product, Azadirachtin from the
neem tree Azadirachta indica, causes an anti- ecdyson
effect and hampered with insect ecdysis (Sieber and
Rembold, 1983). It is a powerful insect anti-feedant
and repellents (Butterworth and Morgan, 1971). It
might also interrupt the growth; restrain moulting
(Koul et al, 1987) and oogenesis (Naumann and
Isman, 1995). It could be eco-friendly, selective, non-
mutagenic with little noxious to mammals (Mordue
and Nisbet, 2000). Neem seed kernel extracts were
found to act both as ovipositional deterrent and
repellent to insects including mosquitoes (Dimetry et
al, 1995; Chen et al, 1996). The neem tree
Azadirachta indica A.Juss has shown hopeful results
for the control of insects, as well as the important
pests of agriculture are vulnerable to diverse
behavioral and physiological effects of neem
(Schmutter, 1990). Since, information regarding the
effect of Azadirachtin on Hemolymph proteins is
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scanty; an attempt has been made in the present
investigation to study the effect of Azadirachtin on the
protein profile in haemolymph of polyphagous pest P.
ricini

MATERIAL AND METHODS

Culture the larvae in the laboratory

Freshly emerged first instar larvae of P.ricini were
collected from the castor plant and separated. These
larvae were maintained in the lab condition for the
experimental purpose.

Azadirachtin treatment

Azadirachtin 0.5% (Neemazal F) was used for the
assays. Azadirachtin was diluted in acetone and
different concentrations were prepared. It was orally
administered into the larvae. Newly emerged fifth
instar larvae of P.ricini were introduced in separate
containers. For oral treatment, Fresh castor leaves
were immersed in the 50ppm, 75ppm and 100ppm
Azadirachtin solution (control leaves in distilled
water) for 30 seconds drained and allowed to dry for
30minutes on a filter paper. Twenty larvae per
concentration were used for all the experiments. And
this experimentation was repeated three times at
different time intervals such as 24hrs and 48hrs.

Collection of haemolymph

For haemolymph collection, the insects were frozen
for 15 min at 4 °C. it was cleaned with 70% (v/v)
ethanol solution. Haemolymph samples were attaining
by pricked the larval abdomen with a sterilized needle.
Haemolymph was directly poured into germ-free and
frozen Eppendorf tubes which have a few crystals of
phenylthiourea (PTU) to avoid melanization. The
hemocyte-free haemolymph was obtained by
centrifugation at 200g for 5 min. Then the supernatant
was spun down at 20,000g for 15 min at 4°C to pellet
cell debris (Hyrsl and Simek, 2005). Molecular weight
determination of total proteins was done in
haemolymph by using the SDS - PAGE as described by
Laemmli (1970)

RESULT AND DISCUSSION

SDS-PAGE are employed in the study to analyze the
specific fine details of haemolymph protein profile as
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well as to identify proteins formed in response to plant
chemical such as Azadirachtin and pesticidal challenge
in the larval developmental stage. The electrophoretic
outline of haemolymph protein of both untreated and
treated larval insects has revealed the different
pattern or developmental stages. Studying protein
profile of an insect is of considerable importance for
understanding different physiological processes. The
separation and characterization of the single proteins
facilitates the study of the chemical nature and
physiological function of each protein (Mohamed,
1990). SDS-PAGE protein profile of haemolymph of
control revealed the presence of about 18 stained

polypeptide bands of varying intensities with
molecular weight ranging from 14 to 97.4kDa (Fig.1).
1

The protein bands are of two categories via major,
minor based on their staining intensities. The protein
content was found decreasing and increasing with the
increased concentration of Azadirachtin treatment but
the untreated set
Polymorphic variations were noticed with regard to
the number of protein bands in the haemolymph
during the fifth instar development with different
treatments. SDS-PAGE profile of haemolymph protein
showed perceptible disparity in several major proteins
in control and treated insects. Even though, some
protein is present in both the control and treated
insects but intensity of these proteins were varied.

recorded maximum value.

2 M

Figure 1. SDS- PAGE protein profile of haemolymph proteins of untreated last instar P. ricini.
1.24hrs Azadirachtin control; 2- 48hrs Azadirachtin control; M- a- 14.3 KDa, b- 20.1KDa, c- 29KDa, d- 43KDa, e-

66KDa, f-97.4KDa

Al A2 A3 A4 A5 A6 M

Figure 2. SDS- PAGE lane profile graph of haemolymph proteins of last instar P. ricini treated with

Azadiractin oral administration.

A1-24hrs Azadiractin oral administration at 100ppm; A2-48hrs Azadiractin oral administration at 100ppm; A3-
24hrs Azadiractin oral administration at 75ppm; A4-48hrs Azadiractin oral administration at 75ppm; A5-24hrs
Azadiractin oral administration at 50ppm; A6-48hrs Azadiractin oral administration at 50ppm; M-Marker
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Wyatt and Pan (1978) noted the entire number of
protein bands of haemolymph varies from 10-30 in
varies cluster of insects. Accordingly in P. ricini the
presence of about 18 stained polypeptide bands of
varying intensities with molecular weight ranging
from 14 to 97.4 has been observed. 45KDa and 97kDa
protein bands were observed as a major protein in
control as well as treated insects. Larval hemolymph
protein profiles emphasized a dominant group of
protein bands ranging in molecular weight from 66 to
97kDa. These are considered to be storage proteins
according to Miller and Silhacek (1982) and Godlewski
et al. (2001). Control insects appeared to contain large
amount of storage proteins. Storage proteins are very
well known as an amino acid reserve for the
production of mature proteins. This suggested that
these proteins are produced in the fat body of final
instar and entered into haemolymph (Kunkel and
Nordin, 1985; Rohrkasten and Ferenz, 1985).

The Electrophorectic patterns and Densitometric
analysis of the Azadirachtin oral application of treated
insects are presented in Fig.2. It showed variation in
the number and prominence of bands of Azadirachtin
treated compared to those of control insects. The
protein content was higher in the initial concentration
and decreased at the 75ppm and significantly
increased at the final concentration. Many extra bands
were observed in all the concentration. There was
appearance of new protein fraction has been noticed
between 14kDa and 45kDa respectively. The intensity
of 45kDa protein fraction was decreased in 75ppm
concentration of 24hrs treatment and also 97kDa
protein fraction was appeared in trace amount. The
intensity of the 45kDa protein fraction was decreased
in the 100ppm concentration of Azadirachtin when
compared with the control and other treatment. One
45kDa protein part in larval haemolymph was notably
more rich in larvae of P. ricini .The molecular weight of
this protein was similar in size to Cytochrome P450
enzymes reported for other insects (Scharf et al,
2000). The Cytochrome P450 monooxygenases are
significant metabolic system included in the detoxifica-
tion of xenobiotics and insecticide resistance (Berge et
al., 1998; Brown et al., 2003). The P450 enzymes are
also vital for the adaptative mechanisms of insects to
the toxic chemicals produced by their host plants
(Gould, 1984). Hence, suggested that presence of
45KDa protein bands may be a outcome of metabolic
resistance reaction to Plant chemicals or its oxidatively
activated products, because substrates for P450
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include insecticides, allelochemicals, hydrocarbons
and drugs (Halliwell et al., 1999).

It is worth mentioning to note 15kDa, 20kDa, 25kDa,
32kDa and 35kDa protein fraction has been observed
as a thick band in the treatment. But it was found to be
as a trace amount in 75ppm treatment. Consequently,
there was a significant decrease of protein concentra-
tion was noticed with respect to subsequent treatm-
ents based on the appearance, disappearance and
staining intensity of the protein bands. In the present
study the quantitative increase or decrease in common
protein bands among the tested treatments may be
due to the presence of different numbers of iso-genes
responsible for the production of storage protein type
or due to the prolongation of the genes related to this
protein in their action compared to the other treatm-
ents. The inhibition of some protein bands can explain
some other experimental results such as reduction in
weight, slow development, tissue degeneration
(Schloter, 1985). Rao et al. (1999) and Ayeed et al.
(2001) revealed that the protein pattern differences
may act as a tool to identify (estimate) the similarity
and genetic distance between the control and treated
samples. Alteration in protein profile of various tissues
were experiential by numerous investigators
(Koopmanschap et al,, 1992; Damara and Gupta, 2010;
An and Kanost, 2010) and the effect of hormone admi-
nistration on larval-pupal development in sesricigen-
ous insect is reported well (Kumar et al., 2008; Nair et
al, 2008). It is also accounted that proteins are most
important substances that are efficient in forming
with the
haemolymph of insects (Florkin and Jeuniaux, 1974;
Mullin, 1995; Choudhury et al, 2004; Kumar et al,,
2008; Damara and Gupta, 2010; An and Kanost, 2010).

complexes divalent metals in the

Studies on protein profile of fifth instar of P.ricini
especially exposed to different treatments with plant
chemical Azadirachtin have been highlighted in this
work. Interestingly, the effect of plant chemicals on
insects has shown that haemolymph proteins might be
reduced due to antifeedant activity (Padmaja and Rao,
2000). Hence, the disappearance of few bands in the
treated insects, fall in line with above reports. Similar
observations has been found in Azadirachtin treated S.
litura (Ayyangar and Rao, 1990; Neoliya et al., 2007).
The probable cause of haemolymph proteins decline
may be due to the influence of plant products on
endocrine glands of insects, which results in the
changes of spectrum of body proteins.
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