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Abstract

Mosquitoes are among Sudan's most devastating malaria disease vector and some other endemic diseases in the world. The
aim of this study was to evaluate the larvicidal activity of ethanol extract of flowers and leaves of Azadirachta indica (Neem)
on Anopheles arabiensis and Culex quinquefasciatus. The selected natural products were collected from the City of Wad
Medani, Gezira State, Sudan. The bioassay was assessed using the protocol of WHO. Various concentrations of each extract
was tested on the active stage (3" and early 4™ instar) larvae of the two selected mosquito species. The percentage mortalities
and their corresponding doses were used to calculate R?, LCso and LCgs. The ethanol extract of A. indica leaves resulted in
range of mean mortalities of 20-95% and 22-92%, respectively on A. arabiensis and C. quinquefasciatus larvae. Additionally,
the LCso’s was 77.62 and 52.48 ppm, while the LCqs’s was 219.46 ppm and 251.18 ppm, followed the same order of larvae.
The ethanol extract of A. indica flowers showed a range of mean mortalities of 30 -97% and 32-97%, respectively on A.
arabiensis and C. quinquefasciatus larvae. The LCso’s was 11.22 ppm and 25.11 ppm and the LCgs’s was 41.68 ppm and 43.65
ppm, followed the same order of larvae. A. indica leaves and flower were found to have potential control measure for both
Anopheles and Culex larvae, with slight degrees of toxicity. However, LC’s values and Log-Probity curve showed that, the
flowers have higher larvicidal potentiality than the leaves against both larvae. Therefore, further studies should be carried out

to determine the appropriate manner of application and examine the mode of action for these components.
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Introduction

Azadirachta indica (Neem) is known as the Holy and
Untouchable Tree, it has been used for medicinal properties
in India for medicine assistants that cure all diseases for
more than two millennia, and has been described as a village
pharmacy since all parts of Neem tree are used as
anthelmintic, antifungal, anti-diabetic, antibacterial,
antiviral, contraceptive and sedative [ 2, Neem tree is used
in many medicinal treatments such as skin diseases, healthy
hair, improved liver function, blood detoxify, pest and
disease control, fever reduction, dental treatments, cough,
asthma, ulcers, piles, intestinal worms and urinary diseases
Bl There have been multiple global conferences and
comprehensive scientific literature reporting on neems’
potential medicinal and insecticidal properties [ 4 5l
Nevertheless, its value recognized by the United States
National Academy of Science as a tree for solving global
problems 1. Furthermore, ). Documented its unique
properties against insects’ pests, agricultural and public
health. It is grown in most tropical and subtropical areas of
the world for shade, reforestation, and raw material
processing for natural insecticides and medicines 81,

In general, insects from different orders have different
behavioral patterns and behavioral responses when they are
exposed to insecticide products . And / or certain
biological products such as Neem that have no
environmental impacts . As many reviews have been
published on the behavioral and physiological properties of
A. indica on insect life cycle effects, regarding development,

feeding behavior, growth, irregular and/or delayed molts,
and mortality [°1, The effects were categorized in two ways:
direct effects on cells and tissues and indirect effects exerted
via the endocrine system [3. As it describes the work
carried out to date to identify the mode of action of
azadirachtin from Neems at the cellular level. The
differential effects between animal phyla and over non-
target organisms are discussed and point to its potential
success as a safe insecticide [*21,

Azadirachtin, a complex tetranortriterpenoid limonoid from
the neem seeds, is the main component responsible for the
toxic effects in different insect’s type such as molen fly
Bactrocera cucubitae from Asia %, However, one of the
few recorded field work that apply crude neem extracts on
mosquito from Africa subtropical habitat as a potential
larvicide that minimizes the accumulation of harmful
residues on the Nabondo Plateau environment in western
Kenya 31, No published research done so far to define the
mode of action of azadirachtin on local species of
mosquitoes even they are among most devastating malaria
disease vectors. Therefore, the present investigation aimed
to test ethanol extract of neems' flowers and leaves on the A.
arabiensis and C. quinquefasciatus larvae from Sudan.

Materials and Methods

Plant Material

The flowers and leaves of A. indica (Neem) were collected
from Wad Medani City, Gezira State, that is located in the
central part of Sudan, between the Blue Nile east 330 30'
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and the White Nile west 320 40', within the dry climate area
(141 Fresh samples were collected randomly initially, plant
taxonomy were reviewed for identification by members of
the University of Gezira's Botany Department using
available taxonomic reference [*°1. and compared with old
collections of the National Research Center for Medicinal
and Aromatic Plants Institute. The plant specimens of A.
indica were taken out and shade dried, and ground to fine
powder.

Preparation of Ethanol Extracts

The ethanol extracts of the A. indica flowers and leaves
were prepared with minor changes as defined by Mandal et
al. 81, The plant materials were washed 2-3 times with tap
water and finally with distilled water and allowed to dry
under shade at room temperature till the constant weight
was obtained.

In short, 10 g of the powder was mixed with 100 ml of
ethanol and left at room temperature for 48 hours, stirred
manually and filtered. The weight of each of the dissolving
fractions was used to calculate the original stock solution for
each extract.

Collection and Rearing of Mosquito Larvae

Larvae of A. arabiensis and C. quinquefasciatus were
collected from the breeding sites within the study area, and
raised at 27+2°C and 70+5% relative humidity under
laboratory conditions. The larvae were put in plastic and
enamel trays containing tap water and housed at the Basic
Sciences Laboratory, University of Gezira, Sudan. Larvae
were fed on a diet of aquarium fish foods which contain the
required nutrients.

Larval Bioassay

The larval bioassay tests were run following the protocol
established by WHO [ In each test, 20 larvae of A.
arabiensis and C. quinquefasciatus (the 3 and early 4"
instar) were put by means of dropper into small test cups
each containing 250 ml tap water. A series of well
calculated concentrations were added. Three replicates of
each concentration for each extract were applied. Control,
containing 20 larvae with tap water that is extraction-free.
The percentage mortality of larvae toward each
concentration was recorded after 24 hour. Also each test
cup, the dead larvae were counted, put in glass slices to be
photographed for monitoring the morphological changes
(specially changes in color, status of digestive tract and the
separation of some body parts). A digital microscope
provided with camera was used for documentation of these
observed changes.

Data and Statistical Analysis

Percentage larval mortalities corresponding to known
concentrations after 24 hour were the row data used to run
Probit analysis by using SPSS computer software programs
version 19. The percentage mean mortality of larvae of A.
arabiensis and C. quinquefasciatus were plotted with
consistent log-concentrations to compare the larvicidal
activity of all extracts and to calculate LC’s values at
specific P-value.

Results
Table (1) show the larvicidal effect of ethanol extract of A.
indica leaves at concentrations of (219.46, 175.56, 65.84,
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43.89and 21.95ppm). The respective percentage mortalities
were 95, 93, 36, 35, 20 on A arabiensis and 92, 90, 55, 48,
22 on C. quinquefasciatus. The LCsy’s was 77.62 ppm for A.
arabiensis and 52.48 ppm for C. quinquefasciatus, while the
LCys’s was 219.46 ppm and 251.18 ppm, followed the same
order of larvae. Control mortality was 0. The used
concentrations exhibit considerable potency on the tested
larvae as was appeared in the Probit lines (Fig. 1).
Nevertheless, the larvicidal effect of ethanol extract of A.
indica flower (Table, 2) showed a range of mean mortality
of 30 -97% and 32-97% on A. arabiensis and C.
quinquefasciatus larvae, at concentrations ranged between
(9.19-45.93 ppm). The LCs’s was 11.22 ppm for A.
arabiensis and 25.11 ppm for C. quinquefasciatus larvae,
while the LCgs’s was 41.68 ppm and 43.65 ppm, followed
the same order of larvae. According to the obtained LC’s
values, it was clear that, the ethanol extract of A. indica
flowers showed relatively higher larvicidal potentiality than
leaves against both larvae, which can be easily noticed in
(Figure 1).

The damage caused by the Ethanol extracts of A. Indica
leaves and flower on A. arabiensis and C. quinquefasciatus
larvae after 24 hours

After 24 hours of applying ethanol extracts of A. indica
leaves and flower, a lethal effect and some morphological
changes (in color, loss of the body hairs, swelling,
decapitate and with disconnected head, Larvae damage,)
were noticed (Plates, 1.a,b,c,d,e,). The change in the larval
color submitted to A. indica leaves and flower was high in
flower and leaves.

Table 1: The larvicidal effect of ethanol extract of A. indica leaves
on A. arabiensis and C. quinquefasciatus larvae after 24 hour

Concentration A. arabiensis C. quinquefasciatus
(ppm) Log | %Mortality | Probit| %Mortality | Probit
219.46 | 2.341 95 6.64 92 6.41
175.56 | 2.244 93 6.48 90 6.28
65.84 | 1.818 36 4.64 55 5.13
43.89 | 1.642 35 6.14 48 4.95
21.95 | 1.341 20 4.16 22 4.23
Probit analysis
R? 0.92 0.99
Slope 2.68 2.21
x-coefficient 0.27 1.24
LCso 77.62 ppm 52.48 ppm
LCogs 219.46 ppm 251.18 ppm

Control mortality = 0

Table 2: The larvicidal effect of ethanol extract of A. indica flower
on A. arabiensis and C. quinquefasciatus larvae after 24 hour

Concentration A. arabiensis C. quinquefasciatus
(ppm) Log |% Mortality | Probit | % Mortality | Probit
45.93 | 1.662 97 6.88 97 6.88
36.74 | 1.565 90 6.28 82 5.92
27.56 | 1.440 72 5.58 67 5.44
18.37 | 1.264 60 5.25 47 4.92
9.19 | 0.963 30 4.48 32 4.53
Probit analysis
R? 0.94 0.85
Slope 3.26 3.06
x-coefficient 1.19 1.30
LCso 11.22 ppm 25.11 ppm
LCos 41.68 ppm 43.65 ppm

Control mortality =0
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Fig 1: Log-Probity lines of A. indica leaves and flowers extracts on
A. arabiensis and C. quinquefasciatus larvae after 24 hour
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e. Larva damage with disconnected alimentary canal and head

Fig 2: (a, b, ¢, d, e,) The damage caused by the Ethanol extract A.
Indica flower on A. arabiensis and C. quinquefasciatus larvae after
24 hour

Discussions

In discovery of potent larvicides, crude aqueous extracts of
the A. indica (Neem) were collected from the Wad Medani
City, Central Sudan against larval stage of A. arabiensis and
C. quinquefasciatus. The values of Lso and Lgs, cleared that,
the ethanol extract of local Neem flowers and leaves has a
larvicidal activity against the tested larvae after 24 hours of
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exposure and the high toxicity was exerted by the neem
flowers extract

Neem, however, has been reported as an efficient larvicide
against various animal phyla and species as reported by
several authors [0 1218191 Dye to its azadirachtin potential
that inhibited the development of larvae as it has been to be
highly effective in its activity as pesticides and/or medical
properties [ 20, The results of this study showed that,
mortality was based on the part of the plant used for
extraction, the concentration and the species studied. This
was in line with Boeke et al., %, and others as they reported
that the neem tree provide many useful compounds which
can be used as pesticides. However, the active compound in
the neem tree and their concentrations vary with the parts of
the plant used and with an effective dose concentration over
various phyla and species of animals . The previous
author stated that “most dangerous neem-based products
tend to be the non-aqueous extracts, with an average safe
dose (ESD) of 0.002 and 12.5 mg/ kg bw/ day, as well as the
unprocessed seed oil and the aqueous extracts (ESD 0.26
and 0.3 mg/ kg bw/day, 2 ml/kg bw/day, respectively) are
less harmful, while most of the pure compounds show
relatively low toxicity (ESD 15 mg/kg bw/day azadirachtin).
One part per million (1 ppm) concentration of Azadirachtin
is sufficient to produce almost 100% larval mortality 211, In
this research leave extract provide only 97% and 92% for,
A. arabiensis and C. quinquefasciatus larvae, respectively.
The neem oil formulation is a highly effective larvicide for
anopheline mosquito vector control 2. Neem oil had an
LCso value of 11 ppm after 8 days, which was nearly five
times more toxic than the corn oil formulation. Adult
emergence was inhibited by 50% at a concentration of 6
ppm. Significant reductions on growth indices and pupation,
besides prolonged larval periods, were observed at neem oil
concentrations above 8 ppm. The corn oil formulation, in
contrast, produced no growth disruption within the tested
range of concentrations [?2. The study was evaluating the
damages caused by Citrullus colocynthis extracts on the
larvae of Anopheles arabiensis and Culex quinquefasciatus
mosquitoes on the morphological bases. Some damage
effects (morphological changes) were monitored on the dead
larvae that subjected to the ethanol and acetone extracts, and
it includes change in the larval color (to brighter color) in
about 80% of dead larvae, disconnected heads in 25% of
dead larvae, siphon lost in 30% of dead larvae %31, Ethanol
extract of L. camara leaves showed relatively higher
larvicidal potentiality against C. quinquefasciatus larvae
than A. arabiensis larvae. Also, leaves. In addition, some
morphological changes were noticed on both species when
they submitted to higher extracts of leaves and flower.
Changes include larva and pupa damage with disconnected
alimentary canal and head loss, as well as to failure to
pupate on color pupa and morphogenesis termination of A.
arabiensis and C. quinquefasciatus 2,

Conclusions

The obtained data showed that, the extracts of Neem leaves
and flowers have been very effective as larvicides for both
tested larvae. Also, flowers part exerted an excellent control
work than leaves. Further studies should be carried out to
determine the appropriate manner of preparation,
application and evaluation of the mode of action of this
extracts.
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