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Abstract

The present study includes the effect of the ethanolic and aqueous extract of Piper nigrum against the
third instar of Culex pipiens molestus (Diptera:Culicidae) in different concentrations: 1, 1.5 ppm of ethanolic
extracts of Piper nigrum causing 100% mortality of larvae in the second day of treatment, while the
concentrations 5% of aqueous extracts of Piper nigrum caused 100% mortality of larvae in the second day of
treatment. The concentration 2.5% caused 100% mortality of larvae after four days of treatment. The current
study also detected the effect of 0.1% concentration of Piper nigrum aqueous extract. The effect of this
concentration has been studied on the growth of the ovaries and their follicles along a period 96 hours after
emergence of adult life. The results of this study has clearly shown that the concentration 0.1% of Piper
nigrum aqueous extract gave a highly significant inhibitory effect on the growth development of the ovaries
and their follicles.
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Introduction:

The mosquito C. pipiens molestus F. A number of such plant products have been
belongs to the family Culicidae of the order Diptera used for insects control such as oils as efficient
which constitute a major public health menace as mosquito larvicides and repellents without posing
vectors of serious human diseases (1). C. pipiens is  hazards of toxicity to humans (7). The plant has
the vector of the West Nile Virus (WNV) that been credited with interesting pesticidal properties
causes encephalitis or meningitis. (WNV) against insects and fungi of agricultural
distributed throughout Africa, the Middle East and  significance, including repellent properties against
Southern temperate Eurasia and was recently mosquito species (8) (9).
introduced into North America as well (2). Piper nigrum known as king of spices is
Mosquito as vectors for transmission of serious  one of the oldest spice crops that originated from
diseases that cause morbidity, mortality, economic India and distributed to other countries (10). This
loss and social disruption such as malaria, plant has a number of active chemical compounds
lymphatic filariasis and viral diseases is well-  such as piperyline, piperettine, volatile oils,
documented (3). phenolic compounds, b-carotene, lauric acid,

The only way of reducing the incidence of myristic acid and piperine which have several
these diseases is by mosquito control, which is biological activities that effect insects, Black pepper
frequently  dependent on applications of  have high repellency against malaria vector (11)
conventional synthetic insecticides (4). Control of  (12).

insects generally requires the use of chemical The aim of this study was to investigate the
insecticides that are toxic to humans and domestic ~ toxicity of the aqueous and alcoholic extracts of
animals and also harmful to the environment (5) . Piper nigrum and its effect on mosquito larvae

More than 189 plant families have been known to Culex pipiens (Culicidae) .
produce chemical factors and metabolites of value

in biological control programs (6). Material and Methods:
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fine powder that was preserved in dark flask at 0C°
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temperature up to the preparation of the extract.
About 20 g of the powder was soaked separately in
a flask containing 400 ml of 97% ethanol. The
mixture was stirred for 30 minutes, then the extract
left at laboratory temperature for 24 hours The
resulting mixture was filtered using many layers of
gauze then filtered again through Whatmam No.1
filter paper and the solvent was evaporated by
heating in oven at 45C° (13). The dry powder was
stored in clean and dry container in the refrigerator.
1gm of this powder was dissolved in 5 ml of 97%
ethanol and the volume completed to 10% ml by the
same solvent to obtain a stock solution with a
concentration of 10% from this stock solution
different concentrations of 0.5, 1, 1.5 ppm were
prepared.
Preparation of aqueous extract from P. nigrum
seeds

About 50 gm of the powder was soaked in flask
containing 300 ml of distilled water. The mixture
was stirred for 1 hours then the extract was kept in
the refrigerator for 24 hour, then the extract was
filtered by many layers of gauze and the filtrate
filtered again through Whatmam No.1 filter paper
and dried by the lyophilizer. The dry powder stored
in clean and dry container in the refrigerator (14). 1
g of this powder was dissolved in 5 ml of distilled
water and volume completed to 10 ml by distilled
water to obtain a stock solution with concentration
of 10% from this stock solution different
concentrations of 0.1, 0.2, 0.5, 1, 2.5, 5% were
prepared.

Mosquito culture

The egg rafts were collected from the culture C.
pipiens mosquito from laboratory of entomology in
university of Mosul college of Education in
September of 2013. The egg rafts transferred into
enamel trays containing (2 L) dechlorinated tap
water with two egg rafts per tray. The larvae were
fed with 2.3 gm per tray of feed rabbits(yellow
corn, wheat, protein, dry milk) which was brought
from College of Vertenary Medicine. Adult
mosquitoes were fed on 10% sugared solution and
after 3-4 days periodically blood-feeding within
night on naked chest pigeon. Laboratory condition
modulated at 12-12 light/dark interval periods, 28 £
2 C° and 70 = 10% relative humidity larvicidal
bioassay (15).

All the experiments were triplicated for each
concentration, and control used parallel to each
experimental series with adding ethanol solvent
equal to that of ethanolic extract in the applied
solution but in aqueous extract only water was
added in control breeding.
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A healthy 3" instar larvae of culex pipiens
molestus were exposed in a disposable plastic cup
containing 50 ml of treatment solution of three
concentrations of ethanolic extract 0.5, 1, 1.5 ppm
and five concentrations of aqueous extract 0.1, 0.2,
0.5, 1, 25, 5%. Twenty healthy larvae were
collected and placed into plastic cup with 0.3 grams
amount of food. The effect of the extracts were
monitored by counting the dead larvae at the end of
24, 48 hours and continuing for 7 days, and the
mortality values were calculated:

Percentage mortality = number of dead larvae / number
of larvae introduced x 100

The remaining larvae of 0.1% concentration were
bred until they turned into adults, the males were
killed, the females were raised in vial containing a
small piece of cotton saturated with sugared
solution 10%. The nozzle of vial was covered with a
thin layer of gauze to allow the air to enter the vial
until they reached the age of 96 hours after their
emergence. The females were fixed with Bowen’s
solution (16). and annotated under a dissecting
microscope to obtain the ovaries which were stained
with pigments Light green and Orange G.(17). The
results were modified according to equation Abbott
(1925).

Correct percent of mortality = € %100
100-C
Where, T = The percentage of mortality in the
treatment
C = The percentage of mortality in the
control

Number of dead larvae

Percentage mortality = x 100

Number of larvae introduced

Results and Discussion:

Table (1) is showing the larval activity of
ethanolic extract from seeds of Piper nigrum
against 3" instar larvae of Culex pipiens molestus F.
The concentrations 1.5, 1 ppm respectively may be
the cause of a higher percentage of killed larvae in
the first day of experiment, which was 75,70%
respectively. As for the concentration 0.5 ppm gave
mortality percent of 60%. In the second day of the
experiment outweigh the concentration 1 ppm is
killing all the larvae, where the percentage of killing
was 100%. The 0.5 ppm concentration killed 100%
of the larvae in the fifth day of the experiment. Note
that there was no mortality in the control treatment
during the experiment for all concentrations.
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Table 1. The effect of ethanolic extract of Piper
nigrum on 3" instar larvae of Culex pipiens .

Concentrations ppm

days 0.5 1 15 Control
Mortality percentage %
1 60 70 75 0
2 65 100 100 0
3 70 100 100 0
4 85 100 100 0
5 100 100 100 0

Table (2) shows the larval activity of aqueous
extract of Piper nigrum against 3 instar larvae of
Culex pipiens molestus F., data given in the above

table indicates on day one of experiment that the
5% concentration was the most affective on larval
mortality which was 90%. As for the concentration
2.5% the percentage of death 80%, while the
concentration 0.1% caused a lower percentage of
mortality 10%. In the second day of experiment the
concentration 5% gave mortality percent 100%,
while the concentration 2.5% gave mortality of a
100% in the fourth day of the experiment . But the
concentration 0.1% caused a lower percentage of
mortality 25% in the fifth day of the experiment
which remained constant until the seventh day. Note
that there was no mortality in the control treatment
during the experiment for all concentrations.

Table 2. The effect of aqueous extract of Piper nigrum on 3™ instar larvae of Culex pipiens .

Days Concentrations %
0.1 0.2 0.5 1 2.5 5 Control
Mortality percentage %
1 10 20 40 60 80 90 0
2 12 25 60 60 80 100 0
3 15 30 65 72 95 100 0
4 15 40 70 85 100 100 0
5 25 40 70 85 100 100 0
6 25 40 70 95 100 100 0
7 25 40 70 95 100 100 0

The results of the current study showed that
the ethanolic extract and aqueous extract of black
pepper used against 3™ instar larvae of Culex
pipiens molestus had a great effect on mortality rate
after 24 hours up to 7 days of treatment, and this
effect is increased by increasing concentration, and
this may be due to disorders in the nervous system
of the insect, causing poisoning and death (18). The
effect of black pepper extract on the nervous system
is due to the presence of amides (pyrolidin amide)
and piperine in large quantities in the extract of
black pepper (19). The results of the current study
are similar to those found by (20) who proved that
the effect of aqueous, methanolic extracts and
essential oil on Anopheles gambiae larvae,
maximum 100% concentration of the essential oils
Curcuma longa and P. nigrum oils gave 95.7% and
95.3 % protection respectively therefore P. nigrum
and Curcuma longa can serve as repellents against
Anopheles gambiae, and can be used in integrated
vector management control programs. The
correlation was 0.84, 0.94, and 0.96 for essential
oils, aqueous and methanolic extracts of Piper
nigrum, respectively.The results of this study are
consistent with the findings of (6) that the water
extract of Piper nigrum showed a high level of
biological activity against the second larval instar of
Sarcophaga haemorrhoidalis which fed on treated
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diet ,it induced prolongation in the larval duration,
great reduction in larval weight and the larval
mortality increased. The current study are similar to
those found by (21) that the powder of black pepper
and piperine mixtures caused high mortality in the
Anopheles gambiae strains, with black pepper
proving significantly more toxic than piperine. The
results of the current study are similar to those of
(11), which proved that the different concentrations
of alcoholic extract and crude powder of black
pepper seeds caused a significant decrease in all
aspects of life for the first and second generation of
Callosobruchus maculatus . This study is consistent
with the findings of (7), that the etheric extract of
Piper nigrum caused higher mortality towards all
target pests, the mortality percentage reached 100%
at a concentration of 2.5% (w/w) after 21 day of
treatment of adult rice weevil. The obtained results
from this research nearly agreed with those for
using the ethanol extract for some plants, including
black pepper against Tribolium castanium which
had a significant effect on the mortality rates of the
adult of Tribolium castanium after 24 hours of
treatment. This effect increased with increasing
concentration and the mortality percentage reached
to 100% after 7 days of treatment at the
concentration of 2% (22).
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Figure 1. A) The ovaries for adult control models
of mosquito C. pipiens 96 hours after the adult
emergence power zoom (10x).

Figure 2. A) A number of ovarian follicles taken
from the ovaries of control models of mosquito
C. pipiens 96 hours after the adult emergence .
power zoom (10x).

Explain the results of Anatomy and the
application of 0.1% concentration of aqueous
extracts of the seeds of Piper nigrum has led to the
appearance of a variety of abnormalities in the
ovaries of females obtained from the treatment of
the third larval instars of the mosquito, Culex
pipiens molestus F., with this concentration. Where
the inhibitory effect of growth of the ovaries Fig.
(1 B) and kept their small follicles in the spherical
form Fig (2 B) compared to the control models in
which the ovary is large in size Fig. (1 A) and
completed growth of ovarian cells and the females
are ready and the shape of eggs is a long-like
banana and filled with yolk. Fig. (2 A).
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Figure 1. B) The ovary of adult mosquito
obtained from the treatment of 3rd instar larvae
of C. pipiens with concentration 0.1% of aqueous
extract of P. nigrum 96 hours after the adult
emergence .power zoom (10x).

Figure 2. B) A number of ovarian follicles taken
from the ovaries of adult mosquito obtained
from the treatment of 3rd instar larvae of C.
pipiens with concentration 0.1% of aqueous
extract of P. nigrum 96 hours after the adult
emergence power zoom (10x).

Figure 2. A) power
zoom (40x).

Figure 2. B) power
zoom (40x).
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The treatment of the third larval instars of the
mosquito C. pipiens showed 0.1% concentration of
the aqueous extract of black pepper had inhibitory
growth effect on the female ovaries from these
treated larvae after 96 hours of emergence and the
case of inhibition of growth of the ovaries and
ovarian follicles caused by the use of this
concentration and preventing them from reaching
maturity and the main reason is the lack of certain
hormones responsible for the growth of the ovaries
and their natural development or low concentrations
of natural causes therefore the different nerve and
non-nerve endocrine may play a role (17). The
current study is similar to those observed by (23) of
the use of 1 ppm of azadirachtin solution against
mosquito with a light sweep before being
transferred to hatching water led to inhibition of
hatching and larval formation. This study is
consistent with (24) findings that the inhibitory
effect of the 25 ppm concentration of plant
Callisteman lanceolatus extract which caused a
clear decrease in the size of the ovaries and their
weight growth and development. (25) noted the
inhibitory effect of plant extracts, which caused a
significant decrease in juvenile hormone (JH),
ovarian growth and development in mosquito Culex
pipiens and A aegypti. (26) finding the effect of
different concentrations (2,4,6,8 and 10 pg/pdoses)
of Andrographolide extract on the reproductive
system of the Papilio demoleus, in their
observations various morphological abnormalities
like deformation and degeneration were observed in
the ovaries and accessory glands of sterile insects.

Conclusion:

According to obtained results, high toxicity
of Piper nigrum to mosquito larvae may be
synthetic  insecticide but are ecofriendly
alternatives.  Also, relatively short residual
persistence can allow the use of potential plant
extracts with high sensitivity and biodegrade easily
within 9-15 days. Further work on other Culex
pipiens stages and the effect of the sub lethal
concentration on the ovary of adult are needed.
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