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Abstract

Total protein and esterase activity were determined in eggs,
larvae (1lst, 2nd and 3rd instars) and cocoons of Chrysoperia
camea (Stephens) (lLaboratory culture). There was a positive
correlation between the total protein level and acetyl cholinesterase
{AchE) activity. The gradual increase in (AchE) activity in larval
stage of Ch. camea are compatible with the larval age. The
greatest increase in esterase activity was found in the third larval
instar {9.3 mM/mg proteins).

Protein and esterase levels in the second larval instar (release
stage) of Ch. carmnea were determined to measure the biochemical
variations in the collected populations of Ch. camea from the fields
using pesticides intensively (Menofia and Fayum) and from free
pesticide fields (Abu Simbel and Baharia Oasis) comparing with
Laboratory culture, Significant differences in change percentage of
protein levels between the collected populations of Ch. carnea from
the fields using pesticides and from free pesticides. The highest
values of protein level (58.4 and 60.0 mg/ml) and esterase activity
(7.1 and 7.2 mM/mg proteins) in the 2nd larval instar were
obtained in the collected populations from Menofia and Fayum,
respectively. The lowest values of protein level (53.2 and 56.5
mg/ml) and esterase activity (6.0 and 6.5 mM/mg proteins) were
found in the collected populations from free pesticide fields, Abu
Simbel and Baharia Oasis, respectively.

Electrophoresis data showed that the protein profile of the 2nd
larval instar of A camea for the different populations were
separated into 25 different bands with molecular weight ranged
from 184437 to 12816 KDa.

Electrophoresis data of esterase patterns showed that the
bands of the 2nd larval instar of Laboratory culture has only four
bands , while the field populations, Abu Simbel, Babharia Oasis,
Menofia and Fayum have 6, 9, 6 and 8 bands, respectively. The
conformable estrease profile within the collected populations of Ch.
carnea from the fields using pesticides intensively and collected
populations from free pesticide fields was not detected.

The differentiation between the collected populations of Ch.
carnea from fields using pesticides intensively {Menofia and Fayum})
and collected populations from free pesticide fields (Abu Simbel and
Baharia Oasis) was not possible with protein or esterase profiles.
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INTRODUCTION

Vegetable crops growing in fields and greenhouses are heavily attacked with
several insect pests and diseases. Severe attacks of thése pests and diseases
cause considerable loss and reduce the yield.

The intensive use of pesticides caused unexpected side effects. Judicicus
application of chemical products to minimize the risk of adverse effects is integral with
the principles of integrated pest management (IPM). An ideal insécticide should be
toxic to pests but not to predators and parasites (Ishaaya and Caside, 1981).

The main objective in IPM is increasing the role of biological control components
under this system. The maintenance of biological components has proven difficult in
practice where pesticide must be applied, and the beneficial species are often more
sensitive than target species (Croft and Brown 1975). Ciassical biolegical control and
inundation control programs require application high selective chemical control agents
and also knowledge about their side effects on biological control agents to be
combined within them,

Integrated pest management (IPM) was developed as a consequence of the
incompatibility of pesticides with biological control. The common green lacewing,
Chrysoperia carnea (Stephens) appears to be a good candidate for use in IPM
programs Information on the toxicities of various pesticides using on vegetable crops
in greenhouse to the Ch. carnea is therefore important in selection of compounds that
will minimize mortality of this predator. While Ch. carnea has been shown to have
greater tolerance to many pesticides, a blanket statement of lacewing tolerance to
insecticide residues may not be appropriate.

First, insecticide tolerance varies geographically among Ch. carmea popuiations
{Grafton-Cardwell & Hoy, 1985 and Zaki et al., 1999)

Second, there are differences between closely related Chrysopid genera and
even within genera (Rumpf et al., 1997).

Numerous researchers have shown €A carnea has a relatively broad tolerance to
many- insecticides, particularly during the larval stage (Grafton-Cardwell & Hoy, 1985
and Mizell & Schiflhauer, 1990). Ishaaya and Casida (1981) came to the common
green lacewing, Ch. carmea have a remarkable natural tolerance to pyrethroids. A
portion of this tolerance is attributable to detoxification by pyrethroid esterase.
Grafton-Cardwell and Hoy {(1986),indicated that both enzyme systems (mixed function
oxidases and hydrolyzing esterases) might be involved in detoxification of carbaryl by
the resistance strain of Ch. carnea larvae. Patel et al., (1996) found that The activity

of acetylcholinesterase (AchE) in resistant strain of Ch. scelestes was double that of
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the susceptible strain. Rumpf et al., (1997) proved that the inhibition of
acetylcholinesterase (AChE) in lacewings is a useful tool to study the impact of
different organophosphates used in integrated pest management, in contrast, the
change in whole hody giutathione-s- transferase (GST) activity. Furthermore, the
effect of some insecticides on acetylcholinesterase from Cocoinella septempunctaia,
Ch. carmmea and Forficula auricuilaria was tested by Bozsik et al., (2002). They found
that the susceptibility of these beneficial insect AChE differed highly from each other.

The present work aimed to study the following points:

1-Determine the protein and esterase levels in the life stages of Ch. Camnea
(Stephens). Data of this nature would be a necessary prerequisite for any future
studies concerning the side effects of some insecticides on this predator and probably
explain the susceptibility of different stages of Ch. carmea to some insecticides.

2- Biochemical. changes in the second larval instar (release stage). of C#.
camnea in the populations of Fayum, Menofia, Baharia Oasis and Abu Simbel
comparing with Laboratory culture through determining the protein & esterase levels
and electrophoreses analysis of proteins and esterase enzymes. This contribution gives
a complementary technique to distinguish between the different Ch. camea
populations in relation its susceptibility to pesticides. Moreover, this technique may be
considered as a faster and more accurate in comparison with the conventional

biological evaluation.
MATERIALS AND METHODS

Five populations of Chrysoperia carnea were used in this test. Two populations
of Ch. carnea were collected from two locations free from pesticide application at
March 2005. About 100 lacewing adults were collected from clover fields in El-Baharia
QOasis and another 100 adults were collected from wheat fields in Abu Simbel. The
other two populations of Ch. carnea were collected during July 2005 from cotton and
pepper fieids of Fayum and Menofia Governorates, which representative locations of
intensive using of pesticides. The coliected lacewings were reared in laboratory until
there were sufficient numbers for testing. The 5™ population of Ch. carneathat rearing
since ten years in "Chrysoperla mass rearing unit" Faculty of Agriculture, Cairo
University was used as Laboratory susceptible culture to candidate pesticides in the
experiments comparing with the other four populations. T test (Sokal and Rohif, 1973)
was used for statistical analysis of the protein level and esterase activity in the second
larval instar of Ch. carnea for the populations of Abu Simbel, Baharia Qasis, Menofia

and Fayum comparing with the Laboratory culture.
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Rearing of Chrysoperia carnea

The predatory insects were reared according to described method of Ei Arnaouty
et al. (2007).
Sample preparation

Eggs, the three larval instars and cocoons of Ch. carmea (Laboratory culture)
and the 2™ larval instar of Abu Simbel, Baharia Oasis, Menofia and Fayum populations,
collected from wheat, clover, pepper and cotton, respectively, were used to determine
the total proteins and esterase activity. Each sample (0.25 g) was homogenized with 1
mi phosphate buffer (pH: 7) in an Eppendorf homogenization. The homogenate was
centrifuged at 10000 rpm for 10 minutes at 10°C and resulting supernatants were
held in ice until use.

Protein determination

Protein determination was conducted according to the method of Gornall (1949)
by using Biuret reaction. The kit consists of two bottles of Biuret reagent, one bottie of

comparison reagent {concentrate) and a vial of standard protein solution (60 g/I).

Reagent 1
-Potassium iodide 30 Mmol /| -Potassium sodium tartrate 100 M mol / 1
-Copper sulphate 10Mmol /1 -Sodium hydroxide 3.8 mol/ |
Reagent 2

The reagent's volume for protein determination was mentioned in the following Table:

Blank Standard Sample
Reagent 1ml 1mi 1ml
Distilled water 10 pl
Standard 10 pl
—
Sample --- - J 10 pl

After 10 minutes, the Optical Density of the samples and standard were read
against of blank using spectrophotometer at 546 nm. The protein concentration was

calculated according to the following equation:

A sample

Protein concentration = ------------ X C standard = C sample
A standard

A= Absorbance, C = Concentration

Esterase determination
Total esterases were determined according to the method of Gomori (1953).

Reagents
0.2 M Phosphate buffer (pH: 7).
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Substrate solution: 1- Naphthyl acetate (0.25 m M) was prepared by dissolving 30
mM of 1- Naphthyl acetate in 1 ml acetone and 60 ml phosphate buffer, then adding
Fast Biue B (0.3%).
Equal amount of protein {50 pg) of each sample was incubated with 1- Naphthyl
acetate (0.25 m M} at 25 °C for 30 min. Fast biue B salt {0.3%) in 3.5% aqueous
sodium dodecyl sulphate (0.5 ml) was added. The mixture was incubated for 15 min at
25 °C and the resulting color was measured at 605 nm spectrophotometrically by
using JEN WAY, GENOVA spectrophotometer.
Gel electrophoresis analysis
-Acrylamide-Bisacrylamide (30:0.8 w/w) were dissolved in 100 mi of double distilled
water
- Stacking gel buffer (Tris-HC!, 0.5 nmoi/| pH 6.8): 6 g Tris-HCI was dissclved in 40 ml
double distilled water and by using 1 N HCl adjust the pH to 6.8, then complete the
volume with double distilled water to 100 ml.
- Resoelving buffer (Tris-HCl 3 mol/I, pH 8.8): 36.3 g Tris-HCl was dissolved in 48 mi 1N
HCl, adjust the pH value to 8.8, then complete the solution to 100 mi with double
distilled water.
- Ammonium persulfate solution (1.5% W/V): 0.15 g Ammonium persulfate was
dissolved in 10 ml double distilled water.
- SDS Solution (10% W/V): 10 g Sodium dodecylsulfat dissolved in 100 m! double
distilled water.
- Running buffer {Stock solution: Tris base 0.25 mol/l, Glycin 1,92 mol.l, SDS 1%):
30.3 g Tris base, 144 g glycin and 10 g SDS were dissolved in double distilled water,
then complete the volum to 1 1.
- Sample buffer: The sample buffer consists of stacking gel buffer, 10 % SDS, beta
mercaptoethanol, glycerin and bromophenoi blue at the ratio of (12 : 25: 10 : 12 ; 1),
respectively,
1- Protein detection

According to the described method by Laemmlii (1970) the slab SDS-
Polyacrylamide gel (10%) was used to separate the proteins extracted from the
second larval instar of Ch. carnea for Abu Simbel, Baharia Oasis, Menofia and Fayum
popuiations. Equal amount of protein samples (40 ug) was mixed at ratio of 1:1 (v/v)
with sample buffer contain 0.1% bromophengl blue as marker lpaded in each well of
the gel. The gel was run at constant 100V for 1 h. then at a constant 200V for 3 h.
Proteins were fixed and stained over night using Commassie Blue until getting a clear
background. The gel was immersed in the conserving solution for about 15 min. and
let it drying in solifan at room temperature.
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An image of the dried gel was done by using an Epson scanner GT 9500 then
transferred into an image analyzer Phoretix 1D Quantifier to integrate the gel data.
2- Esterase detection

The described method by Devonshire (1975) was used to determine the
esterase separated on native polyacrylamide gel. Discontinuous native polyacrylamide
gel electrophoresis was performed in a 20 X 20 c¢m vertical unit, using a 7.5%
acrylamide gel with a continuous Tris/glycine buffer system. Samples of each pooled
replicates were mixed at ratio of 1:1 (v/v) with sample buffer contains 0.1%
bromophenol blue as a marker. Individual wells were loaded with equal amounts of
protein (150 ug) of each sample. Gels were run at a constant 100V for 1 h. then at
200¥ for 3 h. After the end of the run the gels were stained for esterase activity at
25°C for 90 min. The stain was prepared by adding 30mM 1-Naphthyl acetate in
acetone (1 ml} to 0.2% (w/v) Fast blue B salt in 0.2M phosphate buffer, pH 6.0 {50
ml). The reaction was stopped by immersing the gel into 7% acetic acid. Then, it was
transferred in conserving buffer for about 15 min. and let it drying in solifan at room
temperature.

An image of the dried gel was carried out using an Epson scanner GT 9500 then

transferred into an image analyzer Phoretix 1D Quantifier to integrate the gei data.
RESULTS AND DISCUSSION

1- Protein and esterase levels in the life stages of Chrysoperia carnea

The present work determines the total proteins and esterase activity in
eggs, larvae (1%, 2™ and 31 instars) and cocoons of Ch. carnea (Laboratory culture).

The levels of protein and esterase in the different stages of (A carnea
(Laboratory culture) are shown in Table (1). There are a positive correlation between
the total proteins and esterase activity. It seems that the esterase activity affected by
increasing the total proteins. The total proteins were 22.2, 37.0, 43.0, 53.5 and 41.0
mg/m! in eggs, 1%, 2, 3 ™ larval instars and cocoons, while the corresponding
esterase activity were 2.9, 4.0, 5.4, 9.3 and 5.5 mM/h./mg protein, respectively. It
was found that if total protein concentration increases progressively, the esterase
activity increases up to a maximum protein concentration (53.5 mg/mil).

On the basis of esterase activity, the descending order of the life stages of Ch.
carnea was the 3 larval instar, cocoons, the 2™ larval instar, the 1% larval instar and
then eggs. The gradually increase in esterase activity in farval stage of Ch. carnea are
computable with the larval age. The greatest increase in esterase activity was found in
the third larval instar (9.3 mM/h./mg protein), while the lowest level was showed in
egqg stage (2.9 mM/h./mg protein).
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2- Protein and esterase levels in the different -collected populations of
Ch. carnea

The present work determined the protein level and esterase activity in the
second larval instar of Ch. carnea for the populations of Abu Simbel, Baharia Qasis,
Menofia and Fayum comparing with the Laboratory culture as shown in Table (2). It
was conducted to measure the biochemical variations in the collected populations of
Ch. carnea from the fields using pesticides intensively (Menofia and Fayum) and from
free pesticide fields {Abu Simbel & Baharia Oasis) comparing with the Laboratory
culture and their correfation with the susceptibility to the tested pesticides

The highest values of protein levels in the 2™ larval instar were obtained in the
collected populations from the fields using pesticides intensively (Menofia and Fayum),
which were 58.4 and 60.0 mg/ml with change percentage 40.1 and 43.9% comparing
with the Laboratory culture, respectively. In contrary, the lowest values were in the
collected populations from free pesticide fields (Abu Simbel & Baharia Qasis), which
were 53.2 and 56.5 mg/m! with change percentage 27.6 and 35.5% comparing with
the Laboratory culture, respectively. There are significant differences in change
percentage of protein levels between the collected populations of CA. carmea from the
fields using pesticides intensively and collected populations from free pesticide fields.
There are no significant differences in protein levels between the populations of Abu
Simbel & Baharia Qasis. The same trend was also found in Menofia and Fayum
populations.

Also, it was found that there is a positive correlation between the total proteins
and esterase activity in the second larval instar of different populations. Accordingly,
the highest protein levels in the collected populations of Ch. carnea from the fields
using pesticides intensively (Menofia and Fayum) gave highly esterase activity in the
second larval instar than those in the collected populations from free pesticide fields
(Abu Simbel & Baharia QOasis). The esterase activity in the second larval instar of
Menofia and Fayum was 7.1 and 7.2 mM/h./mg protein with change percentage 34.0
and 35.8% comparing with laboratory culture, while it was 6.0 and 6.5 mM/h./mg
protein with change percentage 13.2 and 22.6% in Abu Simbel and Baharia Oasis
populations, respectively. Alsg, it was found no significant differences in change
percentage of esterase activity between the two coilected populations from free
pesticide fields (Abu Simbel and Baharia Oasis) and aiso between the two collected
populations from the fields using pesticides intensively (Menofia and Fayum). In
contrary, there are significant differences in change percentage of esterase activity
between the collected populations ofCh. camea from the fields using pesticides

intensively and collected populations from free pesticide fields.
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Table 1. Protein and esterase levels in the different stages of Chrysoperla carnea

{Laboratory culture).
Stage Total proteins {mg/mil) (Eméﬁ;?nsge Srﬁg%_
Edg 222+ 04 29+0.10
Larva (T instar) 37.0 £+ 0.5 4.0 £0.09
Larva (2’7 instar) 430+08 54 0.05
Larva (37 instar) 535 + 0.0 9.3+ 0.2
Cocoon 41.0 £ 0.5 55+03

Table 2. Protein and esterase levels in the second instar farvae of the different
populations of Chrysoperla carnea.

Total proteins Esterase activity
Populations
{mg/mil} Change (%) {mM/mg protein} Change (%)
Abu Sembil 53.2 £1.80 27.6* 6.0 + 0.08 13.2%*
Baharia Casis 56.5 £ 2.00 35.5* 6.5 + 0.20 22.6%*
Menaofia 58.4 + 0.87 40.1** 7.1+ 0.08 34.0***
Fayum 60.0 + 2.10 43.9%* 7.2+ 0.03 35.8%**
Laboratory 41.7 = 2.70 5.3 % 0.10

*  Significant at the level 5%.

** Highly significant at the level 1%.

*** Very highly significant at the level 0.1%.

3- Protein profile in the different populations of Ch, carnea

Electrophcresis data showed that the protein profile of the second larval instar
of Ch. carnea for the different populations were separated into 25 different bands
(Fig.1)} with molecular weight ranged from 184437 to 12816 KDa (Table 3). The
protein bands (13) with Rf values, 0.063, 0.117, 0.141, 0.184, 0.236, 0.288, 0.338,
0.378, 0.439, 0.488, 0.559, 0.587 and 0.860 representing molecular weights 184437,
155222, 144828, 127624, 109162, 92992, 80111, 70877, 59229, 50967, 41193, 37726
and 16401 KDa, respectively, were appeared in the Laboratory culture and the
populations of Abu Simbel, Baharia Oasis,

Menofia and Fayum. The protein levels in the previously bands were differed in
the field populations comparing with the Laboratory cuiture (reference) of Ch. carnea.
The protein levels in bands with Rr values, 0.063, 0.141, 0.184, 0.236, 0.378, 0.559,
0.587 and 0.860 of the 2™ larval instar for Abu Simbe! population were less than those
in Laboratory culture. In contrary, the protein levels in bands with R values, 0.117,
0.288, 0.338, 0.439 and 0.488 were more than those in laboratory culture. In case of
Baharia Oasis population, the protein levels were less than those in Laboratory culture
except in the protein bands with R; values, 0.141, 0.184, 0.288 and 0.559 were more
than those in Laboratory culture. The most of protein levels in Menofia population
were less than those in laboratory culture except in two protein bands have Ry values,
0.236 and 0.338 were slightly more than those in laboratory culture. The protein levels
in bands with R¢ values, 0.184, 0.378, 0,439, 0.488, 0.587 and 0.860 of the 2™ larval
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instar for Fayum population were less than those in Laboratory culture. In contrary,
the protein levels in bands with Rr values, 0.063, 0.117, 0.141, 0.236, 0.288, 0.338
and 0.559 were more than those in Laboratery cuiture. On basis of the protein levels
in the different populations comparing with the Laboratory culture, the populations
were ordered descending as Fayum, Abu Simbel, Baharia Qasis and Menofia. It was
found that the protein bands with R values, 0.378, 0.587 and 0.860 in Laboratory
culture were more than those in all field populations. The total bands of protein in the
tested populations of laboratory, Abu Simbel, Baharia QOasis, Menofia and Fayum were
21, 20, 20, 22 and 21, respectively.

The protein bands, which distinguished by the R; values, 0.212, 0.305, 0.616,
0.693 and 0.742 were disappeared in Abu Simbel population comparing with the
Laboratory culture of Ch. carnea. The corresponding values of R¢ for protein bands of
Fayum population were 0.305, 0.616 and 0.805. One protein band was disappeared in
Baharia Oasis and Menofia populations with R; values, 0.253 and 0.909, respectively
There are four new protein bands with Ry values, 0.074, 0.525, 0.833 and 0.941 and
molecular weight, 177740, 45589, 17739 and 12816 KDa, respectively, were appeared
in the electrophoresis pattern of Abu Simbel population comparing with the Laboratory
culture. Fayum population has three new protein bands with the same R; values
(0.074, 0.525 and 0.941} of those obtained in Abu Simbel population. The same
results were obtained in case of Menofia population but one rew protein band only
with R; value 0.941 and motecular weight 12816 KDa was found. There is no new
protein bands were appeared in the Baharia Oasis.

The differentiation between the collected populations of Ch. carnea from the
fields using pesticides intensively (Menofia and Fayum) and collected populations from
free pesticide fields (Abu Simbel & Baharia Gasis) was nct possible with protein profile.
4- Esterase profile in the different populations of Ch. carnea

Data in Table {4) shows the R; values and the percentage of esterase bands in
the second larval instar of field populations, Abu-Simbel, Baharia Oasis, Menofia and
Fayum comparing with the Laboratory culture. Electrophoresis data showed that the
esterase bands of the 2" larval instar of Laboratory culture (Fig.2) has only four bands
with R; values, 0.334, 0.354, 0.400 and 0,593, while the field populations, Abu Simbel,
Baharia Qasis, Menofia and Fayum have 6, 9, 6 and 8, respectively. There is one
esterase band with R vaiue 0.334 was found in all field populations and also in
Laboratory culture. The percentage content of this esterase band was decreased in all
field populations than those in laboratory culture. The esterase band having R¢ value
0.354 was increased to 112.74 and 168.76% in the populations of Abu-Simbel and
Menofia comparing with the laboratory culture. Also, the esterase band with Ry value
0.593 was increased to 134.74% in Menofia population only.
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—-Baharia Oasis
-Menofia
—Laboratoryculture
-Abu Simbel

~ MW St
- Fayum

Molecular Weiaht KDa

Fig. 1. Protein patterns of the second larval instar of Ch. carnea in the populations of
Laboratory, Abu-Simbe!, Baharia Oasis, Menofia and Fayum after separation
on SDS-polyacrylamide gel (10%) electrophoresis.



Tahle 3. Molecular weight (MW), rate of flow (Rf) and the percentage of band content of electrophoretically separated proteins' of the second larval

instar of Ch, carnea for the field populations of Abu-Simbel, Baharia Oasis, Menofia and Fayum compared to Laboratory culture,

No. Laboratory culture Abu Simbel! Baharia Dasis Menofia Fayum
MW ke Normal- Band (%) Noymal- Band (%) Normal- Band (%) Nopmal- Band (%) Normal- Band (%)

1 184437 0.063 100 1.99 91.61 2.17 96.92 2,32 96 2.05 116.13 221
2 177740 0.074 N 1.49 N 111
3 155222 0.117 100 4.04 124.33 5.98 81.2 3.95 71.87 3.11 142.52 5.49
4 144828 0.141 100 4.79 94.02 5.36 101.9 5.87 84.79 4.35 136.16 6.22
5 127624 0.184 100 2.89 76.35% 2.62 101,17 3.52 97.43 3.01 99.75 2.75
[ 117872 0.212 100 1,98 - 135.13 3.31 120.1 2.54 168.7% 3.18
7 109162 0.236 100 2.89 86.62 2.98 97.03 3.38 102.96 3.16 103.89 2.86
8 103414 0.253 100 2.19 91.53 2.39 - o 83.95 1.97 114.25 2.39
9 92992 0.288 100 3.09 142.32 5.24 11572 4.31 77.18 2.56 169.63 5.01
10 | 88555 0.305 100 1.43 --- —- 103.35 1.79 113.43 1.74 --- ---
11 | Bo11t 0.338 100 4.88 100.24 5.82 99.07 5.82 102.21 5.34 05.35 4.9
12 | 70877 0.378 100 7.16 81.11 6.92 88.72 7.65 89.43 6.86 82.92 5.67
13 | 59229 0.439 100 3.83 109.58 5.0 76.72 354 85.68 3.52 78.8 2.88
14 | 50967 0.488 100 5.54 107.67 2.1 87.77 5.85 83.59 4.96 89.94 4.75
15 | 45589 0.525 e --- N 4.3 - - - - N 5.37
16 | 41193 0.559 100 10.31 76.63 9.41 102.61 12.75 98.16 10.84 106.16 10.45
17 | 37726 0.587 100 4.58 87.15 4.76 84.82 4.68 83.02 4.08 98.72 4.32
18 | 34515 0.616 100 5.24 57.97 3.66 51.8 2.91

19 27240 0.693 100 3.92 - 110.88 523 68.05 2.85 166.53 6.22
20 | 23433 0.742 100 3.93 110.33 5.22 89.1 3.75 119.97 4,5
21 19386 0.805 100 5.45 63.57 4,13 45.45 3.25 80.6 4.71
22 17739 0.833 N 6.91 N 3.314
23 | 16408 0.860 100 11.85 39.73 5.61 46.23 6.6 62.99 7.99 46.75 5,29
24 14161 0.909 100 8.03 69.7 6,66 75.34 7.29 — - 159.02 12.18
25 | 12816 0.941 - - N 5,16 - --- N 14,57 N 2,25
Total bands 21 20 20 22 21

N = New band ---= Not detecte

173 AMLLNYD 13 "W VZIZY
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Three esterase bands conformable with laboratory culture bands were appeared
in Abu-Simbel population with R¢ values, 0.334, 0.354 and 0.400, in Babaria Oasis
population (Rs values, 0.334, 0.400 and 0.593) and in Menofia population (R; values,
0.334, 0.354 and 0.593). In case of Fayum population, there are only two esterase
bands with R; values, 0.334 and 0.593 were conformed with laboratory culture.

There are three new esterase bands were appeared in the electrophoresis
pattern of Abu-Simbel population having R values, 0.052, 0.407 and 0.435 and also in
Menofia population with Ry values, 0.052, 0.380 and 0.407. It was also found 6 new
esterase bands in Baharia Oasis (R¢ values, 0.262, (.295, 0.380, 0.435, 0.522 and
549) and Fayum (R values, 0.052, 0.380, 0.407, 0.435, 549 and 0.639) populations.
The electrophoresis pattern of Menofia and Fayum populations (collected from
intensively using pesticide fields) were conformed in three new esterase bands having
R, values, 0,052, 0.380 and 0.407 but one and two of them were found in Baharia
Qasis and Abu Simbel populations (collécted from free pesticide fields), respectively.
On the other hand, one new esterase band with R¢ value 0.435 was conformed in the
both populations of Abu-Simbel and Baharia QCasis but the same band was found in
Fayum population. One new esterase band having the R; value 0.639 was only
appeared in the electrophoresis pattern of Fayum. It can be concluded that the
differentiation was not possible between the collected populations of Ch. carnea from
the fields using pesticide intensively (Menofia and Fayum) and coliected populations
from free pesticide fields (Abu Simbei & Baharia Qasis) with estreases profile. On the
other hand, the canformable estreases profile within the collected populations of Ch.
carnea from the fields using pesticides intensively and collected populations from free

pesticide fields was not detected.

The determination of protein levels and esterase activity in the different stages
of Ch. carnea (Laboratory culture) indicated that the esterase activity is affected by
increasing the total proteins. Also, the gradual increase in esterase activity in the larval
stage of Ch. carnea are compatible with the larval instar. These results agree with
those of Call ef af, (1977) who found that the third instar of the corn root worm,
Diabrotica virgifera (Lecont) had considerably higher cholinesterase specific activity
levels than the second larval instar. Ishaaya and Casida {1981) reported that the
larger larvae of lacewing, Ch. carmea have more pyrethroid esterases than those in the
smaller larvae. The same finding was obtained by Kandil et af {(1983) who stated that
the 23-day old larvae of confused flour beetle, Tribofium confusum (DUV.) had higher
cholinesterase specific activity than those of 15-day larvae. To the contrary, Abdallah
et al. (1973) found that the larval stage of cotton leaf worm, Spodoptera littoralis
(Boisd.), was characterized by a very high initial cholinesterase activity in 2-day old
larvae, followed by a steady decrease until the termination of the larval period.



Table 4. Rate of flow (R¢) and the percentage of band content of electrophoretically separated esterases of the second larval instar of Ch.

carnea for the field populations of Abu-Simbel, Baharia Oasis, Menofia and Fayum compared to Laboratory culture.

No. Ry Laboratory culture Abu Simbet Baharia Oasis Menofia Fayum
Normal-ization | Band {%) Normal-ization | Band (%) Normal-ization | Band (%) Normal-ization | Band (%) Normal-ization | Band (%)
i 0.052 --- - N 19.4 - - N 9,17 N 13.36
2 0.262 - N 10.39
3 0.295 - N 6.44
4 0.334 100 28.02 59.92 18.88 46.78 8.33 70.18 14.45 g97.7 18.18
5 0.354 100 13.93 112.74 17.65 168.76 17.27 - -
6 0.380 - - --- - N 8.11 N 7.63 N 10.57
7 0.400 100 28.42 40.87 13.06 99.69 18.01 --- --- - -
8 0.407 -~ - N 18.08 - -- N 22.14 N 12.8
9 0.435 — N 12.93 N 9.23 N 10.02
10 0.522 - - --- - N 9.02 - - --- -
11 0.549 - --- -~ --- N 14.53 == - N 10.69
12 0.593 100 29.63 - 84.57 15.93 134.74 34.29 88.19 17.35
13 0.639 - - N 7.03
Total bands 4
N = New band ---= Not detected
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Fig. 2. Esterase patterns of the second larvai instar of Ch. carnea in the populations of
Labecratory, Abu-Simbel, Baharia Oasis, Menofia and Fayum after separation
clyacrylamide gel (7.5%) electrophoresis.
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Badawy et al, (2006) confirmed that 3-day old eggs were more tclerant to the
tested pesticides than the second larval instar of Ch. carmes. Also, Grafton-Cardwell
and Hoy (1985) stated that the eggs and pupae are the most resistant stages and
larvae are more tolerant to pesticides than adults of Ch. carnea. To the contrary, the
data in Table (1) presented that the esterase activity in egg stage (2.9 mM/mg
protein) was less than those in the second larval instar (5.4 mM /mg protein). So, the
esterase activity may be, of no impact on eggs tolerance to pesticides application.

This is the first documentation about variance of pesticide tolerance in different
populations of Ch. carnea in Egypt. The results in the present study confirmed that the
collected Ch. carnea populations from fields using pesticides intensively {Fayum and
Menofia) were more tolerant or resistant to pesticides than those ccllected from free
pesticide fields (Baharia Oasis and Abu Simbel) and of course laboratory culture,
Accordingly, the biochemical variations in these field populations were studied
through determining the protein & esterase levels and electrophoreses analysis of
proteins and esterase enzymes. It was found that the esterase activity in the second
larval instar of populations collected from Menofia and Fayum was more than those in
the collected populations from free pesticide fields (Abu Simbel & Baharia Qasis). This
remarkable difference in esterase activity between the two groups may lead to
tolerance or resistance of the collected Ch camea populations from fields using
pesticides intensively more than the collected populations from free pesticide fields,
Also this finding suggests that there are graduaily developing tolerance to the
pesticides in Fayum and Menofta populations due to a high esterase activity. These
results agree with Piapp and Bull (1978), who noticed that the toxicity data are
interpreted as indicating that lacewing larvae may have high activity of esterase acting
on pyrethroids and other insecticides. Also, Ishaaya and Casida (1981) reported that
the Ch. carnea larvae have an unusually active estereases that contributes to their
natural tolerance.

Consequently, the susceptibility and tclerance of populations to pesticides could
not only be differentiated on the basis of biological evaluation, but also by their
esterase activity using spectrophotometer method.

Although the popuiations collected from the fields using pesticides intensively
have protein levels and esterase activity more than those in the coilected populations
from free pesticide fields but the differentiation between the two groups was not
possible by the electrophoretic patterns of proteins and esterases. The conformable
profiles of proteins and esterases within the coliected populations of Ch. carnea from
the fields using pesticides intensively and collected populations from free pesticide

fields was not detected.
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High esterase activity is important but probably not the only factor in tolerance
of Ch. carnea tarvae. Although not examined specifically, other factors such as mixed-
function oxidase activity, slow penetration, and a relatively Winsensitive nerve target
could theoretically combine with the esterases in making up the comptement of Ch.
carnea defenses against insecticides.

Finally, this contribution gives a complementary technique to distinguish
between the different Ch, carnea populations in relation its susceptibility to pesticides.
Moreover, this technique may be considered as a faster and more accurate in

comparison with the conventional biological evaluation.
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