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ABSTRACT

Objective: To evaluate some agricultural waste extracts as insecticide and their effects on
enzyme activities in liver and kidney of male mice. Methods: The insecticidal activity of five
tested compounds (one crude extract and 4 waste compounds) was bioassay against the 3rd
instars of the Culex pipiens (Cx. pipiens) larvae in the laboratory. The L.C,, values of eucalyptol,
apricot kernel, Rice bran, corn, black liquor and white liquor are 91.45, 1 166.1, 1 203.3, 21 449.65,
4 025.78 and 6 343.18 ppm, respectively. Selection of the compounds for the subsequent studies
was not only dependent on LC,, values but also on the persistence of these wastes products on
large scale. Results: White and black liquor did not produce any gross effect at 200 mg/Kg body
weight. No apparent toxic symptoms were observed in tested animals during the whole period
of the experiment which run out for 14 days. No statistically significance was observed in the
enzyme cholinesterase activity, the activities of liver enzymes and kidney function in treated
mice with black and white liquors. While, no and slight inhibition was observed after the 2
weeks of treatment period with deltamethrin and fenitrothion reached to about 24¢ in plasma
cholinesterase enzyme activity. Significantly increase in the activities of liver enzymes and
kidney function in treated mice with deltamethrin and fenitrothion. Conclusions: Black liquor
can be used efficiently to control Cx. pipiens larvae under laboratory condition. Environmental
problem caused by rice straw can be solved by converting the waste material to beneficial natural
selective insecticide.

1. Introduction

being considered environmentally safe, less hazardous
to non target biota, simple inexpensive and can be

Mosquitoes are still the world’s number one vectors of
human and animal diseases; and are conspicuous nuisance
pests as well, even after massive efforts of eradication
or control. The extensive use of chemical pesticides or
insecticides resulted in inducing resistance by insect pests
besides, residue contamination of human food, mammalian
toxicity and environmental pollutionll]. These factors have
created the need for environmental safe, degradable and
target specific agents for pest control purposes. The use
of deoiled rice bran and chicken feather waste, as culture
medium, is highly economical, for the industrial production
of the mosquito pathogenic bacillus2l.

Plant extracts have gained importance in insect control,
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applied effectively by using techniques more suitable
for developing countries(3.4l. Several plant extracts were
effective as potential acute or chronic insecticides, insect
growth inhibitors or antifeedants against a variety of
insect species(s.6l. Only Bakr et al., studied the effect of
agricultural waste extracts (bran of Oryza sativa (0. sativa)
on the newly moulted 5th nymphal instars” of Schistocerca
gregarials.6l. Previous studies also discussed changes in
protein content and some biochemical effects of some
agricultural waste extracts against Culex pipiens (Cx. pipiens)
[7.8].

Several studies have shown that, pyrethroid caused
alterations in biochemistry, hematology and reproduction/9l.
Repeated daily oral doses of pyrethroid insecticide of
« —cypermethrin at 1/10 LDy, altered the biochemical
parameters, decreased cytochrome P450 content, antioxidant
status which correlated with histopathological changes
of tissues[10]. Moreover, while there is some evidence
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that chronic exposure to organophosphate pesticides may
have adverse effects on health, there is an urgent need
for high—quality observational of both occupational and
environmental exposure to these compoundsl11.13],

Therefore, the present study was undertaken to evaluate
some agricultural waste extracts as insecticide and their
effects on enzyme activities in liver and kidney of male mice
for using these extracts alternate the traditional insecticides
in IPM program.

2. Materials and methods
2.1. Tested compounds

2.1.1. Eucalyptol (Eucalyptus oil fraction)

Eucalyptus oil commercial grade from the local market
mixed the crude oil with pet. Ether 60-80) and fractionated
through silica gel column (70 mesh), the first fraction was
eucalyptol.

2.1.2. Apricot kernel extract

Apricot seeds were crushed and the kernels were taken for
the extraction process. One hundred grams of kernels were
boiled in 1 000 mL of water for 45 min, then the water was
evaporated till dryness. The resulted dry crude extracts were
weighed and the overall yield from 100 g of each plant by
each solvent was calculated before storage at 4 “C in screw
capped vials, until use.

2.1.3. Rice bran extract

Rice bran was exhaustively extracted with ethanol.
The extraction was accomplished by means of a Soxhlet
apparatus. The solvent extract was evaporated and dried
under vacuum using a rotary evaporator of water bath
adjusted at 40—-60 C. The resulted dry crude extract was
weighed and the overall yield from 100 g of plant was
calculated before storage at 4 °C in screw capped vials, until
use.

2.1.4. Corn extract
Produced by patent no. (422/2008).

2.1.5. Black liguor
Black liquor produced from the paper production industry
but in new way patent No. 422/2008).

2.1.6. White liquor

White liquor was effluent from bleaching paper that
introduced in paper production industryl14l with modification,
using sod. hyposulphite at 60 ‘C with stirring for one day.

2.2. Tested mosquitoes

2.2.1. Cx. pipiens (Culicidae: Diptera)

559

Larvae of Culex pipiens provided from Medical Entomology
Institute and transferred to the laboratory of Entomology
Department—Faculty of Science—Ain Shams University where
self—perpetuating colonies were established and maintained
during the present study.

Preliminary, toxicological bioassay tests were carried
out on tested compounds as a modification for the method
described by Wright 1971115. Mortality data was analyzed
by using log—probity analysis to estimate probity regression
line and calculate LCy,, LCy, slope function by applying the
computer program of Unkelbach16].

2.3. Toxicological evaluation of the selected compounds on

experimental animals

2.3.1. Acute toxicity

Sixty adult Wister rats of both sexes for each compound
purchased from animal house colony, in National Research
Center, Giza, Egypt. The animals weighing about (200 =
20) g were divided into six equal groups each containing
10 animals. All rats were kept under controlled conditions
of temperature (22 + 1) ‘C and humidity 60% *+ 5%. They
were given pellet food and drinking water ad libitum. The
experimental protocol met the national guide lines on the
proper care and use of animals in the laboratory research.

2.3.2. LDy, determination

To determine the lethal dose that kills half (50%) of the
animals tested “LD;,” for selected compounds, black and
white liquor, six doses of each compound ranged from 500
to 5 000 mg/Kg body weight were used. Each dose from
both compounds was dissolved in 0.5 mL water and was
administered orally to rats using stomach tube with ball
tipped oral incubated needle. The LD, value of the two
compounds was calculated, for 24 h. mortalities following
each treatment.

2.3.3. Sub—acute toxicity

Groups of Swiss albino mice of both sexes (8—10 weeks old)
weighing (22 + 1) g were housed under standard laboratory
conditions and had free access to food and water.

In studies of sub—acute toxicity of white and black liquor,
a group of 40 mice was used in each treatment for both
compounds. In parallel, a group of 30 mice were used as
control. Doses equivalent to 4 mg/mice/day of each compound
were dissolved in 100 L of water and administered orally
for two weeks.

At the same time another two groups of 40 mice for
each group were used to compare the toxic effect of
organophosphorus and pyrethroid insecticides Fenitrothion
and Deltamethrin against the two previous compounds. Mice
treated daily with Fenitrothion and Deltamethrin dissolved
in dimethylsulphoxide (DMSO) at dose 0.8 & 12.5 mg/mice/
day, respectively corresponding to 1/20 LD;,. Animals were
observed with regard to behavior, appetite, body weight gain
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and for signs of treatment-related effects during the feeding 9.9 8
experiments. 2L P
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Figure 1. Susceptibility of Cx. pipiens larvae to some natural
substances

blood samples using 0.1 M phosphate buffer. pH 7.2 and
acetylthiocholine iodide as substrate, according to the
method of Ellman et al.l17].
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Figure 2. Activity of some enzymes in blood samples from mice

3. Results treated with fenitrothion, deltamethrin, black and white liquors in
comparison with non treated mice.

=N
=]

B
S

Activity of tested enzymes

)
IS]

Table 1.
Larval mortality and LCy, & LC,; values for the Cx. pipiens larvae exposed to some natural substances (west—product).
Name of sub. Conc. (ppm) Mortality () LC,, LCy, Slope
Eucalyptol 50 5.0 91.45(86.54—96.63) 151.48(136.67—167.90) 1.380
80 25.0
100 65.0
120 78.0
140 91.9
Apricotkemel 800 11.7 1 166.10(1 100.29—1 236.10) 2 104.10(1 840.71-2 405.20) 1.430
1 000 31.7
1200 63.3
1 500 73.3
2 000 91.7
Rice bran 800 8.3 1203.30(1 145.00—1 259.20) 1 914.00(1 716.20—2 134.40) 1.324
1 000 26.7
1200 46.7
1 400 66.7
1 600 88.3
Black liquor 2 500 5.0 4 025.78(3 872.09—4 185.57) 5 576.68(5 189.46—5 992.85) 1.250
3 500 26.7
4 000 45.0
5 000 83.3
5 500 98.3
White liquor 3 000 3.3 6 343.18(5 913.34—6 804.31) 12 052.05(10 435.15—13 920.71) 1.480
4 000 8.3
5 000 33.3
8 000 65.0
10 000 91.7
Corn 18 000 10.0 21 449.65(21 037.24-21 870.14) 26 005.44(24 942.63—27 113.57) 1.120
20 000 28.3
22 000 46.7
23 000 71.7

25 000 91.7
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The insecticidal activity of five tested compounds (one
crude extract and 4 waste compounds) was bioassay against
the 3rd instars of the Cx. pipiens larvae in the laboratory. The
results are presented in Table 1, and illustrated in Figure 1.

The confidential limits of each of the tested compound
were statistically calculated for LC,, and LC,; at P=0.05. The
tested compounds showed different toxicity. The 1.Cy, values
of eucalyptol, apricot kernel, rice bran, corn, black liquor
and white liquor are 91.45, 1 166.1, 1 203.3, 21 449.65, 4 025.78
and 6 343.18 ppm, respectively.

Therefore the toxicity of the tested plant extracts based on
LC,, values which could be arranged in an ascending order
as follows: white liquor < black liquor < corn < rice bran <
apricot kernel < eucalyptol.

3.1. The selected compounds

Selection of the compounds for the subsequent studies

was not only dependent on LC,, (Table 1) but also on the
persistence of these wastes products on large scale, lowering
their coast and conversion of environment worth compounds

to benefit one. Therefore black liquor and white liquor were
2.5
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Figure 3. Activity of creatinine and AchE in blood samples from
mice treated with fenitrothion, deltamethrin, black and white liquors
in comparison with non treated mice.

selected for further studies.

Table 2.
Acute toxicity of black and white liquors in rats.
Black liquor White liquor
Dose (mg/Kg) No. of dead rats Dose (mg/Kg) No. of dead rats
500 0/10 700 0/10
700 0/10 1000 0/10
1 000 0/10 2 000 0/10
2 000 0/10 3000 0/10
3000 0/10 4 000 0/10
4 000 1/10 5 000 1/10

Table 3.

Effect of fenitrothion, deltamethrin, white and black liquor on certain biochemical parameters in plasma of mice after daily oral administration for

14 days (n = 40).

s Treated group
Enzyme activities Control - - - . -
Fenitrothion(1/20 LD,) Deltamethrin(1/20 LD;) White lig. at 200 mg/Kg Black liq. at 200 mg/Kg

Aspartate aminotranferase AST (U/L) 24.00 = 1.70 36.00 = 1.82%* 124.004.11% 26.00 = 2.21 24.00 = 1.80
Alanine aminotransferase ALT (U/L) 19.00 + 2.38 31.00 + 0.50% 68.003.01% 20.00 + 2.86 19.00 + 1.76
Serum alkaline phosphatase ALP (U/L)  12.00 + 0.35 13.00 £ 0.42 66.003.45% 12.00 + 0.82 11.00 £ 0.66
Urea (g/dL) 56.00 = 3.10 67.00 * 4.54% 64.0073.60* 58.00 = 3.10 57.00 = 5.64
Creatinine (g/dL) 0.78 = 0.49 0.87 = 0.02 0.8170.16* 0.60 = 0.03 0.70 = 0.04
Acetyl cholinesteraseAchE (mmol/min/mL)  0.68 = 0.03 0.46 = 0.02 2.150.24 0.58 =+ 0.03 0.62 = 0.04

Values are mean * S.D. *Significance at P<0.05.

3.2. Acute toxicity estimation of LDs,

Symptoms of acute toxicity in rat were developed within
10 min and consisted of sweating, voiding of urine and
droppings and convulsions leading to death. Death occurred
within 30 min and those that survived recovered within 24 h.

The mortality data during determination of LD, were 1/10
for black and white liquors against the doses were 4 000, 5
000 mg/Kg body weight, respectively (Table 2).

3.3. Sub—acute toxicity

White and black liquor did not produce any gross effect at
200 mg/Kg body weight. No apparent toxic symptoms were
observed in tested animals during the whole period of the
experiment which run out for 14 days. Table 3 showed the
effect of white and black liquor in different enzyme activities
of mice treated for 14 days. No statistically significance was
observed in the enzyme cholinesterase activity in treated
mice as compared with control one. On the other hand,
slight inhibition was observed after the 2 weeks of treatment
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period with fenitrothion reached to about 249 in plasma
cholinesterase enzyme activity (Table 3).

The activities of liver enzymes (AST, ALT and ALP) are
shown in Table 3. During the whole experimental period,
2 weeks, no effect could be observed on the activities of
these enzymes, on mice treated with white and black liquor,
comparing to the control mice. Concerning the effect on
kidney function, Table 3 shows the concentration of urea and
creatinine.

There is no significant increase in the concentration
of both above parameters was observed on the treated
mice when compared with control group with the end of
the treated period. On contrast, the level of alanine and
aspartate aminotranferase enzymes (ALT & AST) showed
a significant increase in treated mice by deltamethrin
and fenitrothion to those of control group at the end of the
experiment. Table 3 and Figure 2 & 3 also illustrate the toxic
effect of fenitrothion and deltamethrin on kidney function of
treated mice. Concerning with the concentrations of urea and
creatinine, a moderate increase in urea concentration were
recorded in treated animals after 14 days of experimental
period comparing with the control animals.

4. Discussion

4.1. Evaluation of the larvicidal activity of some agriculture
waste extracts

It was thought appreciable to evaluate some agriculture and
industrial waste products from natural origin as larvaicide
agents on mosquito, Cx. pipiens. The principal criterion in
the selection of these compounds was conversion of waste
materials to useful one and their productions in large scale
was easy and coast less.

Chemical insecticides against mosquitoes are a
major component of malaria control worldwide. Fungal
entomopathogens formulated as biopesticides and applied
as insecticide residual sprays could augment current
control strategies and mitigate the evolution of resistance to
chemical—based insecticides(18-201.

Almost most of the previous studies carried out mainly
on the botanical extracts of indigenous plants of Egypt and
their toxic effects on different insect species(21l. While in the
present study the use of waste product to convert the useless
material to benefit one.

The tested extracts revealed differences in LC,,, LC,,
values and the slope functions of the regression lines. Also
remarkable variations in the potency of tested extracts were
observed and often attributed to the major constituents of
each one.

The present data showed that despite the differences in
potency of eucalyptol, apricot kernel, corn, black liquor and
white liquor. They were found to possess parallel regression
lines of nearly equal slope values. This may suggest that
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these extracts have the same mode of action against the
tested insect larvae.

Similarly the black and white liquors which obtained from
the same source (rice straw) and nearly equal slope values
may have the same mode of action. Therefore, the difference
in potency of these liquors may be referred to the quantity of
the extracted materials during manufacture process rather
than the quality of such materials(sl.

4.2. Toxicological evaluation of the selected compounds on

experimental animal

4.2.1. Acute toxicity estimation of LDy,

The obtained results showed no lethality till 4 000, 5 000 mg/
Kg body weight for black and white liquors, respectively it
means that no further testing for acute oral toxicity is needed
according to EPA Health Effect Test Guidelines (1998).

4.2.2. Sub—acute toxicity

The results revealed that the absence of statistically
significant differences in the biochemical parameters
between control and treated groups is probably related to the
low toxic effect of these compounds as they were insufficient
to induce responses in these parameters. Many studies
indicate that repeated exposures to relatively low level
of organophosphate pesticides such as chlorpyrifos, and
monocrotophos lead to protected impairments of sustained
attention and an increase in impulsive behaviors in rats[22.23].

Moreover, fenitrothion and dichlorvos are a contact—
acting organophosphate insecticide which inhibits
acetylcholinesterase activity, thus disrupting the nervous
system(24-28]. The pattern of cholinesterase inhibition was in
good agreement with the probable runoff of pesticides from
agricultural fields|29.301.

Binukumar et all31] studies provide an evidence of
impaired mitochondrial bioenergetics which may lead to
liver dysfunction after chronic exposure to organophosphate
pesticide dichlorvos.

From the present study it can be concluded that, Black
liquor the most potent extract from the tested waste extracts
thus can be used efficiently to control Cx. pipiens larvae
under laboratory condition. Environmental problem caused
by rice straw (agricultural waste) can be solved by converting
the waste material (Black liquor) to beneficial natural
selective insecticide.
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