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Abstract

Mosquitoes present a key threat to millions of people worldwide,
since they are vectors for dangerous pathogens and parasites
of diseases such as malaria, filariasis, yellow fever, dengue,
chikungunya and Zika virus disease. Culex quinquefasciatus is the
principal vector of bancroftian filariasis and also a potential vector of
several arboviruses like West Nile virus (WNV) and Rift Valley fever
virus. To prevent proliferation of mosquito-borne diseases and to
improve quality of environment and public health, mosquito control
is essential. Plants enriched with phytochemicals are reported
to possess insecticidal properties particularly mosquitocidal.
Therefore, in the present study, the larvicidal efficacy of crude
petroleum ether, chloroform, ethyl acetate and methanol leaf
extracts of Melia dubia and Swietenia mahagoni against Culex
quinquefasciatus was studied at concentrations of 62.5, 125, 250,
500 and 1000 mg/L. Larval mortality was assessed 24, 48 and 72
hours after treatment. The results revealed that the petroleum ether
leaf extract of Melia dubia and Swietenia mahagoni showed the
highest larvicidal activity than the other extracts. One hundred per
cent larval mortality was observed in petroleum ether extract of
both plants at 500 mg/L after 48 hours. The LC,, values of crude
petroleum ether leaf extract was 380.11 and 80.31; 70.51 and
52.70 mg/L after 24 and 48 hours, respectively. Among the two
plant species tested, Swietenia mahagoni was found to show higher
activity as its LC,; value was five times less than the LC, value
of Melia dubia after 24 hours treatment. Further investigations are
needed to elucidate this activity against a wide range of all stages
of mosquito species and also the active ingredient(s) of the extract
responsible for larvicidal activity should be identified
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Introduction

Arthropods are dangerous vectors of deadly pathogens and
parasites, which may spread as epidemics or pandemics in the
increasing world population of humans and animals [1,2]. In
particular, mosquitoes (Diptera: Culicidae) present an immense
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threat to millions of people worldwide, since they act as vectors for
devastating pathogens and parasites, including malaria, filariasis,
yellow fever, dengue, chikungunya and Zika virus disease [3,4]. Culex
mosquito is probably the most abundant house mosquito in towns
and cities of the tropical countries. Culex mosquitoes develop in
standing water such as polluted ponds, marshes, tanks, street gutters,
tin cans, barrels, ornamental ponds, puddles, creeks, ditches, etc [5].
The Southern house mosquito, Culex quinquefasciatus acts as an
important “urban bridge vector” which bridges different reservoir/
amplifier hosts to humans because of its encounter with different
vertebrates. It also creates an ecological bridge between urban,
periurban and rural areas owing to its presence and adaptability in
diverse ecological niches. They emerged as a smart vector because
of the adaptive fitness, ecological plasticity, invasive behaviour, host
specificity and high reproductive potential along with expanded
immune gene repertoire property at the genetic level. This mosquito
possesses the necessary potential to initiate and facilitate the disease
transmission by establishing an effective vector-host transmission
cycle for diverse pathogens in different environments [6]. A wide
variety of sites, mostly characterized by coloured, foul water with
high nutrient values and low dissolved oxygen content, such as
pumping and irrigation wells, canals, wastewater treatment ponds,
sewage overflows, rain pools, rice paddy fields, fish ponds, septic
tanks, drains, cesspools, agricultural trenches, vegetable farms, etc.
generally are preferred as the breeding sites by this mosquito [7,8].
Culex quinquefasciatus is the principal vector of bancroftian filariasis
and a potential vector of Dirofilaria immitis [9,10], West Nile virus
(WNV) [11] and Rift Valley fever virus, avian pox and protozoa like
Plasmodium relictum that causes bird malaria [6]. Additionally, it can
transmit Japanese Encephalitis virus (JEV) [12], St. Louis Encephalitis
virus (SLEV) [13], Reticulo endotheliosis virus [14], Murray Valley
encephalitis [15], Reovirus Type 3 and Chikungunya virus [14,16].
Thus, evidently this cosmopolitan mosquito is a potential vector of
many important pathogens causing concern to public health.

To prevent proliferation of mosquito-borne diseases and to
improve quality of environment and public health, mosquito control
is essential. In this scenario, vector control is a crucial prevention
tool. The use of synthetic pesticides began in the 1930’s and became
widespread after World War II. Ever since, mosquito control has
relied upon synthetic insecticides with very few different types
being discovered in terms of mode of action and targeted receptors.
These products have been a continuing source of concern due to
the emergence of widespread resistance in targeted species, effects
on non-target species, human health and issues associated with
environmental persistence and bioaccumulation. It has prompted
researchers to look for alternative approaches ranging from provision
of or promoting the adoption of effective and transparent mosquito
management strategies that focus on monitoring and surveillance,
source reduction and environment friendly least-toxic larval control.
These factors have resulted in an urge to look for environment
friendly, biodegradable and target specific insecticides against
mosquito species [17]. India is a varietal emporium of endemic and
exotic flora enriched with phytochemicals having pharmacognostical
and toxicological properties. The toxicological properties of
phytochemicals reflect the potential of plants as a source of insecticidal
agents. Prospection for new larvicidal molecules based on rich plant

ScﬁTechnol All articles published in Vector Biology Journal are the property of SciTechnol, and is protected by copyright laws. Copyright

© 2016, SciTechnol, All Rights Reserved.

International Publisher of Science,
Technology and Medicine  :



Volume 1 « Issue 2 + 1000110

Citation: Sakthivadivel M, Saravanan T, Tenzin G, Jayakumar M, Raveen R, et al. (2016) Laboratory Evaluation of Two Meliaceae Species as Larvicides Against

Culex quinquefasciatus Say (Diptera: Culicidae). Vector Biol J 1:2.

biodiversity is appreciable as compounds of plant derivatives are
safer to use and leaves no residue in the environment [18]. In the
current era, research is focused on natural products to combat
these disease transmitting vectors and a recent emphasis has been
placed on plant material and various reports on the use of natural
plant products against mosquito vectors have been documented
[19-33]. Therefore, in the present study, the crude leaf extracts of
two plant species, Melia dubia and Swietenia mahagoni belonging
to Meliaceae family were tested for their larvicidal efficacy against
Culex quinquefasciatus.

Melia dubia Cav. is commonly known as Pride of India in English
[34] and ‘malaivembu’ in Tamil [35]. It is also called mahaneem or
forest neem, which is a tree species of India, Sri Lanka, Malaysia,
Australia and Angola [36]. The plant has been used in folk remedies
for pain and inflammation [37]. Every part of this plant is being used
in traditional herbal medicine including treatment of leprosy, eczema,
asthma, malaria, fever, venereal disease [38], ascariasis and pain [39].
The fruits of Melia dubia are used as an anthelminthic, astringent
and also in the treatment of colic disorders [40]. The plant possess
antiviral [41], antidepressant [42], cytotoxic [43], antimalarial [44],
antibacterial [35], antifungal, anticancer [45,46] and hypoglycemic
activity [47]. Melia dubia possess phytochemical constituents viz.,
alkaloids, carbohydrates, steroids, tannins, flavonoids, saponins,
glycosides [48], monoterpenes, sesquiterpenes [49], unsaturated
fatty acids, terpenoids, phenolic derivatives [50] and limonoids [51].
Besides these, some of the phytocompounds extracted from Melia
dubia are compositin, composidolide [47,52] and salannine [37].
The extracts of Melia dubia are reported to possess growth inhibiting
activity, stomach poison, moulting disorders, morphogenetic defects and
antifeedant property against insect pests [53]. The plant is reported to be
toxic to Spodoptera litura and Helicoverpa armigera [54,55]. Further, the
crude leaf extracts of Melia dubia has been tested for insecticidal activity
against the larvae of Anopheles stephensi [56] Culex quinquefasciatus
[34,35,57,58] and Aedes aegypti [59].

Swietenia mahagoni (L.) Jacq is indigenous to the southern
regions of Florida, Cuba, Jamaica and the islands of Hispaniola [60].
Swietenia mahagoni commonly known as ‘West Indian mahagony’ in
English and ‘mahagony’ in Tamil [61] functions as an antidiarrhoeal
in the Indian system of medicine [62]. The decoction of this leaf is
used to treat nerve disorders, while the infusion of the seed, is used to
relieve chest pain [63]. The seeds also have a potential in controlling
amoebiasis, cough and intestinal parasitism [64]. The seed oil is
used as an ointment for skin cuts, itches and wounds to ameliorate
the healing process and Swietenia mahagoni is reported to have
medicinal value for treatment of hypertension, diabetes and malaria
[60]. Swietenia mahagoni possess antifungal [65], antibacterial [66],
antimicrobial [60,67], cytotoxic [68], hypoglycemic, antioxidant
[69], gastroprotective [60] and antidepressant properties [70]. The
phytochemical constituents include saponins, glycosides, terpenoids,
alkaloids, tannins, flavonoids [60], anthraquinones, volatile oils
[65], carbohydrates, proteins and amino acids [71] and some of
the phytocompounds extracted include cyclomahogenol [72],
swietenolide and 2-hydroxy-3-o-tigloyl swietenoide [73]. Swietenia
mahagoni possesses insecticidal activity as the leaf extracts showed
antifeedant property against the red flour beetle, Tribolium castaneum
[74], larvicidal efficacy against Culex quinquefasciatus [75-77] and
repellent effect against Culex quinquefasciatus [77] and Anopheles
stephensi [78].
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Materials and Methods
Plant collection and extraction

Mature fresh and healthy leaves of Melia dubia and Swietenia
mahagoni collected from Chennai, Tamil Nadu, India, were
brought to the laboratory. Taxonomical identity was confirmed at
the Department of Plant Biology and Plant Biotechnology, Madras
Christian College, Chennai, Tamil Nadu, India. The leaves were
washed with dechlorinated tap water and shade dried at room
temperature. Dried leaves of Melia dubia were powdered with the aid
of an electric blender. The powdered leaves (1 Kg) were sequentially
extracted with 3 L of solvents each viz., petroleum ether, chloroform,
ethyl acetate and methanol using a Soxhlet apparatus [79]. The crude
leaf extracts were filtered through a Buchner funnel with Whatman
number 1 filter paper and were then evaporated to dryness in a rotary
vacuum evaporator to obtain crude petroleum ether, chloroform,
ethyl acetate and methanol extracts of Melia dubia leaves. Likewise,
the same methodology was adopted to obtain the crude petroleum
ether, chloroform, ethyl acetate and methanol leaf extracts of Swietenia
mahagoni. One per cent stock solution from the crude extracts of
each plant was prepared by adding adequate volume of acetone and
was refrigerated at 4°C until testing for larvicidal bioassay.

Test mosquitoes

Culex immature collected from various places in Chennai, Tamil
Nadu, India was transported to the laboratory where, the immature
mosquitoes were transferred to enamel larval trays until adult
emergence. After emergence, the adult mosquitoes were identified up to
species level and confirmed before rearing. Cyclic generations of Culex
quinquefasciatus were maintained separately in mosquito cages (2x2’x2”)
in an insectary with a mean room temperature of 27 + 2°C and a relative
humidity of 70-80%. The adult mosquitoes were fed on ten per cent
glucose solution in water. The eggs laid were then transferred to enamel
larval trays maintained in the larval rearing chamber. The larvae were
fed with larval food (dog biscuits and yeast in the ratio 3:1). The larvae
on becoming pupae were collected, transferred to plastic bowls and kept
inside a mosquito cage for adult emergence.

Larvicidal bioassay

Standard WHO [80] protocol with minor modifications was
adopted for the study. The tests were conducted in glass beakers. Culex
quinquefasciatus immature particularly early third instar larvae from
laboratory colonized mosquitoes of F, generation were used for the
study. Larvicidal activity at test concentrations of 62.5, 125, 250, 500
and 1000 mg/L of each crude leaf extracts was assessed. The required
test concentrations and quantity of test solution was prepared by
serially diluting one per cent stock solution of each crude extract.
Twenty healthy larvae were released into each 250 mL glass beaker
containing 200 mL of water and test concentration. Mortality was
observed 24, 48 and 72 hours after treatment. A total of three trials
with three replicates per trial for each concentration were carried out.
Controls were run simultaneously. Treated control was prepared by
the addition of acetone to distilled water. Distilled water served as
untreated control. The larval per cent mortality was calculated and
when larval control mortality ranged from 5-20% it was corrected
using Abbott’s [81] formula.

Statistical analysis

Data from all replicates were pooled for statistical analysis.
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LC,, and LC,, values were calculated using SPSS software by probit
analysis [82]. ANOVA was performed to determine the difference in
larval mortality between concentrations. Results with P<0.05 level
were considered to be statistically significant.

Results

The results revealed that the petroleum ether crude leaf extract
of Melia dubia exhibited the highest larvicidal activity against Culex
quinquefasciatus followed by ethyl acetate and chloroform after
24 hours (Figure 1). One hundred per cent larval mortality was
observed in petroleum ether extract at 500 mg/L at 48 and 72 hours
(Table 1, Figures 2 & 3). The LC,_; value of crude petroleum ether leaf
extract was 380.11, 102.07 and 80.31 mg/L after 24, 48 and 72 hours,
respectively (Table 2). In the case of Swietenia mahagoni, the same
trend was observed as the crude petroleum ether leaf extract exhibited
the highest larval mortality against Culex quinquefasciatus (Figure
4-9). One hundred per cent mortality was also observed in petroleum
ether extract at 500 mg/L at 48 and 72 hours (Table 3 and Figures 5
and 6). The LC,, values were 70.51, 52.70 and 26.96 mg/L after 24,
48 and 72 hours, respectively (Table 2 and Figures 10-12). Among
the two plant species tested, Swietenia mahagoni was found to show
higher activity as its LC_j value was five times less than the LC, value
of Melia dubia after 24 hours treatment.

Discussion

The field of biodiscovery and plant based pesticides steadily
progresses and the development of botanical insecticides have become
more rigorous in recent years with calls for more standardization [83].
In recent years, a large number of botanical products, including plant
extracts, essential oils, and pure metabolites, have been proposed for
eco-friendly control of mosquito vectors and other blood-sucking
arthropods [84-87]. Mosquito larvae live in a wide variety of aquatic
environments, which makes them attractive targets for insecticides. It
is easier to control them when they occur as juveniles in concentrated
and contained habitats as compared to when they are in a widely
dispersed adult population [19]. In the present study, the larvicidal
activity of Melia dubia and Swietenia mahagoni crude leaf extracts
were studied against Culex quinquefasciatus. The crude petroleum
ether extract of both the plants were found to be effective and LC_
values were 380.11 and 70.51 mg/L after 24 hours, followed by ethyl
acetate whose LC_ values were 551.08 and 178.05 mg/L, respectively.
However, among the two plant species tested, Swietenia mahagoni
was found to show higher activity than Melia dubia. Pavela [88]
reported the methanolic stem extract of Artemisia campestris to
exhibit larvicidal activity against Culex quinquefasciatus with LC_
value of 23.0 ppm. The ethanolic extract of aerial parts of Vernonia
amnophila showed larvicidal activity against Aedes fluviatilis with
LC,, value of 40.0 ppm [89]. The methanolic extract of Gleoonis
coronarium flowers (LC, 53.0 ppm), Sonchus arvensis stem (LC,; 68.0
ppm), Matricaria maritima flowers (LC_;72.0 ppm) [90] and Tagetes
erecta petroleum ether leaf extract (LC,, 100.0 pm) [91] exhibited
larvicidal activity against Culex quinquefasciatus. Crude extracts of
plants which showed larvicidal activity with LC, value of 100 ppm
(mg/L) and above against Culex quinquefasciatus are the methanolic
extracts of Achilea millefolium stem (LC,; 120.0 ppm), Tanacetum
vulgare flowers (LC, 178.0 ppm) and Otanthus maritimus stem (LC,,
value of 195.0 ppm) [88].

Members belonging to Meliaceae family have been reported
to possess larvicidal activity [92-94]. Mwangi and Mukiama [95]
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observed Melia volkensi fruit kernel extracts to have acute toxic effects
on the mosquito larvae. Coria [96] reported the crude leaf extracts of
Melia azedarach to be toxic against Aedes aegyptilarvae and LC_ was
0.76 g/L at 96 hours. Melia azedarach crude aqueous extracts of fruit,
leaf and bark showed activity with LC,, values of 2035.13, 612.25 and
368.30 ppm respectively [97], its acetone leaf extract showed LC, of
305.20 ppm against Culex quinquefasciatus [98] and methanolic crude
fruit extracts exhibited LC,_ value of 169.48 ppm against Culex pipiens
[99]. As expected, the larvicidal activity varies considerably according
to the species of mosquito and the plant/ plant part used. In order to
get a potent extract, the solvents should be chosen with a thorough
understanding and knowledge based on the phytochemical profile
of the plant/ plant part used as there exists a relationship between
the extract effectiveness and solvent polarity [92]. The results of the
present study were comparable with the earlier reports of Melia dubia
and Swietenia mahagoni against the larvae of Culex quinquefasciatus
in view of the aforementioned factors. Chanthuru [57] showed that
the crude ethyl acetate extract of Melia dubia leaf and root exhibited
98.0 and 96.0% larval mortality. Deepa [59] indicated the crude
methanol leaf extract of Melia dubia to display larvicidal activity
against Aedes aegypti with LC_ of 100.12 ppm. However, Sakthivadivel
[34] reported that the crude petroleum ether leaf extract of Melia dubia
did not show any larvicidal activity at 1000 ppm. On the other hand, the
crude petroleum ether leaf extract of Swietenia mahagoni exhibited 13.97
ppm after 24 hours of exposure [77].

When it comes to comparing the results from different studies,
in addition to keeping extraction methods identical, other biological
factors must be taken into account [83]. The usage of phytochemicals
against mosquito larvae can vary remarkably depending on plant
species, plant parts used, age of plant parts (young, mature or
senescent) and solvents used explained the existence of variations
in the level of effectiveness of phytochemical compounds on target
mosquito species vis-a-vis plant parts from which these were
extracted, responses in species and their developmental stages against
the specified extract, solvent of extraction, geographical origin of
the plant, photosensitivity of some of the compounds in the extract,
effect on growth and reproduction [27]. Changes in the larvicidal
efficacy of the plant extracts occurs due to geographical origin of the
plant as in Piper sp. [100], Ocimum sanctum, Momordica charantia
[101], Jatropha sp. [91], Azadirachta indica and Citrus sp. [102];
due to variation in the species of plant examined in Cleome [103],
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Figure 1: Larvicidal activity of Melia dubia crude leaf extracts against Culex
quinquefasciatus at 24 hours.
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Table 1: Larvicidal efficacy of Melia dubia crude leaf extracts against Culex quinquefasciatus.

Hours Concentration (mg/L) Petroleum ether Chloroform Ethyl acetate Methanol
62.5 1.66 + 0.57° 0.00 +£0.00° 1.00 £ 1.00° 0.00 +£0.00°
) (8.3) (0.0) (5.0) (0.0)
125 4.66 £ 1.52° 1.33+0.57° 3.33+1.522 0.00 £0.00°
(23.3) (6.6) (16.6) (0.0)
24 250 11.00 £ 1.00° 2.33 £1.522 7.66 + 1.52° 0.00 £0.00°
(55.0) (11.6) (38.3) (0.0)
500 14.33 £1.15° 7.33+£2.08° 11.00 £ 1.00° 0.00 £0.00°
(71.8) (36.6) (55.0) (0.0)
1000 18.66 + 1.52¢ 12.00 £ 2.00° 16.00 £ 1.00° 0.33£0.57°
(93.3) (60.0) (80.0) (1.6)
62.5 11.33 £ 2.08° 0.33+0.57° 2.33£0.57° 0.00 £0.00°
) (56.5) (1.6) (11.6) (0.0)
125 15.00 £ 1.15° 233 +1.52° 4.00 £ 1.00° 0.00 £0.00°
(75.0) (11.6) (20.0) (0.0
250 17.33 £1.15¢ 5.33 + 1.52° 11.66 + 1.15¢ 0.33+0.572
(86.5) (26.6) (58.3) (1.6)
48 500 20.00 +0.00° 11.00 £ 1.73¢ 13.66 + 1.52° 3.66 £ 0.57°
(100.0) (55.0) (68.3) (18.3)
1000 20.00 +0.00° 17.33 £ 2.08¢ 18.00 £ 1.00° 5.33 £0.57°
(100.0) (86.6) (90.0) (26.6)
62.5 12.33 £ 2.08° 0.66 £0.57° 3.66 £ 0.57° 0.00 £0.00°
) (61.6) (3.3) (18.3) (0.0)
125 16.00 + 1.00° 4.00 + 1.00° 11.33 £ 2.30° 0.330.57°
(80.0) (20.0) (56.6) (1.6)
72 250 19.33 £ 0.57¢ 9.33 +1.52° 15.00 + 1.00¢ 1.33 £1.52°
(96.6) (46.6) (75.0) (6.6)
500 20.00 + 0.00¢ 14.33 £ 2.08¢ 19.00 £ 1.00° 4.33+£1.15°
(100.0) (71.6) (95.0) (21.6)
1000 20.00 + 0.00¢ 19.33 £ 1.15¢ 19.33 £ 1.15° 7.33 +1.52°
(100.0) (96.6) (96.6) (36.6)

Values are mean of three replicates of three trials + standard deviation. Values in parenthesis denote per cent larval mortality. Different superscript alphabets
indicate statistical significant difference in larval mortality between concentrations at £<0.05 level by one way ANOVA followed by DMRT.

Y iy

250 500 250 500

Larval mortal
Larval mortal
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1000 1000
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Figure 2: Larvicidial activity of Melia dubia crude leaf extracts against Culex
quinquefasciatus at 48 hours.

Piper [100], Eucalyptus, Phyllanthus and Plumbago [104], Euphorbia
[105], Curcuma [106], Annona [107], Solanum [108] and Vitex
[109]; between plant parts used as in Solanum xanthocarpum [110],
Euphorbia tirucalli [105], Ocimum sanctum [111], Solanum villosum
[112], Withania somnifera [91], Azadirachta indica [102], Annona
squamosa and Moringa oleifera [107]; variation of the larvicidal
potential of the same plant changed with the solvents used as evidenced
in the case of Solanum xanthocarpum [110], Euphorbia tirucalli [105],

Concentration (mg/1.)
H Petroleum ether ® Chloroform ¥ Ethyl acetate ™ Methanol

Figure 3: Larvicidial activity of Melia dubia crude leaf extracts against Culex
quinquefasciatus at 72 hours.

Momordica charantia [101], Citrullus colocynthis [91], Azadirachta
indica [102], Solanum nigrum [108] and Annona squamosa [113] and
likewise, different species of mosquitoes show varied larval mortality
as in Piper retrofractum [114], Curcuma domestica [115], Cestrum
diurnum [116], Jatropha curcas [104], Citrullus vulgaris [117],
Withania somnifera [91] and Tridax procumbens [113].

Many plant species have been screened for their larvicidal activity
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Table 2: Probit analysis of larvicidal efficacy of crude leaf extracts of Melia dubia and Swietenia mahagoni against Culex quinquefasciatus.

Hours Petroleum ether Chloroform Ethyl acetate Methanol
Melia dubia LC, (mgl/L)
24 380.11 806.56 551.08 1779.79
48 102.07 544.07 506.02 1086.26
72 80.31 376.01 213.56 1086.26
Swietenia mahagoni LC, (mg/L)
24 70.51 466.07 178.05 698.45
48 52.70 228.55 131.82 698.45
72 26.96 159.86 67.32 698.45
Melia dubia LC, (mgl/L)
24 734.03 1333.93 1030.23 2247.08
48 208.64 941.01 807.37 1716.31
72 151.56 672.41 466.91 1716.31
Swietenia mahagoni LC, (mg/L)
24 106.79 642.92 285.21 1133.34
48 67.61 354.52 212.53 1133.34
72 34.49 248.66 85.51 1133.34

LC,,: Lethal concentration that kills 50% of the exposed larvae
LC,,: Lethal concentration that kills 90% of the exposed larvae

62.5 125 62.5 125

3
£
g
=
3
g
19
-4
-

Larval mortali

250 500 1000 250 500 1000
Concentration (mg/.) Concentration (mg/L)
® Petroleum ether ® Chloroform ® Ethyl acetate ™ Methanol N Petroleum ether ® Chloroform ® Ethyl acetate ™ Methanol
Figure 4: Larvicidial activity of Swietenia mahagoni crude leaf extracts Figure 6: Larvicidial activity of Swietenia mahagoni crude leaf extracts
against Culex quinquefasciatus at 24 hours. against Culex quinquefasciatus at 72hours.

Concentration (mg/L)

= LCS0 = LC90
2000
I I I | 1000
l - I - - l
625 125 250 500 1000

Concentration (mg/l.)

Petroleum ether Chloroform Ethyl acetate Methanol
H Petroleum cther = Chloreform = Ethyl acetate ® Methanol
Figure 5: Larvicidial activity of Swietenia mahagoni crude leaf extracts Figure 7: Probit analysis of Melia dubia crude leaf extracts against Culex
against Culex quinquefasciatus at 48 hours. quinquefasciatus at 24 hours.
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Table 3: Larvicidal efficacy of Swietenia mahagoni crude leaf extracts against Culex quinquefasciatus.

Hours Concentration (mg/L) Petroleum ether Chloroform Ethyl acetate Methanol
62.5 4.33+251° 0.00 +0.00° 1.00  1.00° 0.00 £ 0.00°
’ (21.6) (0.0) (5.0) (0.0)
125 10.00 £1.00° 0.33+0.57° 3.33+1.52° 0.00 £ 0.00°
(50.0) (1.6) (16.5) (0.0)
24 250 13.66 + 0.57¢ 1.00 + 1.002 7.66 £ 1.52° 0.33 £0.57°
(68.3) (5.0) (38.3) (1.6)
500 15.33 + 1.52¢ 6.33+0.57° 11.00 + 1.00¢ 1.66 +0.57°
(76.6) (31.6) (55.0) (8.3)
1000 19.00 + 1.00¢ 15.00 +1.00° 16.00 + 1.00° 4.33+£1.15°
(95.0) (75.0) (80.0) (21.6)
62.5 9.00 + 2.00° 0.33+0.57¢ 2.33+0.57° 0.00 £ 0.00®
) (45.0) (1.6) (11.6) (0.0)
125 12.33 +1.52¢ 2.33+1.522 4.00 + 1.00° 0.00 +0.00?
(61.6) (11.8) (20.0) (0.0)
48 250 16.00 + 0.00¢ 533+ 1.52° 11.66 + 1.15¢ 0.33+0.57¢
(80.0) (26.6) (58.3) (1.6)
500 20.00 + 0.00° 11.00 £ 1.73° 13.66 + 1.52¢ 3.66 £ 0.57°
(100.0) (55.0) (68.3) (18.3)
1000 20.00 + 0.00° 17.33 + 2.08¢ 18.00 + 1.00f 5.33+0.57°
(100.0) (86.6) (90.0) (26.6)
62.5 11.66 + 1.52° 0.66 + 0.572 3.66 + 0.57° 0.00 + 0.00?
) (58.3) (3.3) (18.3) (0.0)
125 15.00 + 1.00° 4.00 + 1.00° 11.33 £ 2.30° 0.33+0.572
(75.0) (20.0) (56.6) (1.6)
72 250 18.00 + 1.00¢ 9.33 +1.52° 15.00 + 1.00¢ 1.33£1.522
(90.0) (46.6) (75.0) (6.5)
500 20.00 +0.00° 14.33 + 2.08¢ 19.00 + 1.00° 433+1.15°
(100.0) (71.6) (95.0) (21.6)
1000 20.00 + 0.00° 19.33 £ 1.15¢ 19.33 + 1.15¢ 7.33+1.15°
(100.0) (96.6) (96.6) (36.6)

Values are mean of three replicates of three trials + standard deviation. Values in parenthesis denote per cent larval mortality. Different superscript alphabets indicate
statistical significant difference in larval mortality between concentrations at P<0.05 level by one way ANOVA followed by DMRT.
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Figure 8: Probit analysis of Melia dubia crude leaf extracts against Culex Figure 10: Probit analysis of Swietenia mahagoni crude leaf extracts against
quinquefasciatus at 48 hours. Culex quinquefasciatus at 24 hours.
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Figure 9: Probit analysis of Melia dubia crude leaf extracts against Culex Figure 11: Probit analysis of Swietenia mahagoni crude leaf extracts against
quinquefasciatus at 72 hours. Culex quinquefasciatus at 24 hours.
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Figure 12: Probit analysis of Swietenia mahagoni crude leaf extracts
against Culex quinquefasciatus at 24 hours.

against Culex quinquefasciatus in the recent years [21,28,30,31,118-
123] and results of the crude petroleum ether extract of Swietenia
mahagoni and Melia dubia of the present study opens a new
horizon of researches pertaining to biocontrol efficacy of plants. The
purification and determination of the structure of active ingredients
of the plant is necessary for its wide use in mosquito control
programme. Researchers continue to explore a growing number of
botanical compounds and phytochemicals in the hope that they may
eventually replace synthetic insecticides for mosquito control as a
more safe and sustainable alternative [33]. Proponents of botanical
compounds often claim that they offer promises in future mosquito
control programs on account of their minimal hazardous effect on
the environment and wide ranging availability. However, it must be
noted that many plants produce compounds that are highly toxic to
mammals and some are irritating to the skin, so the word ‘natural’
does not always equate to ‘safe’ [124]. Nevertheless, phytochemcials
have the potential to revolutionize the field of vector control in the
same way that they have revolutionized medicine, since they possess
an unknown variety of bioactive components that may be effective
as general toxicants against various juvenile and adult stages of
mosquitoes and other insect vectors of human diseases besides having
a future in the insecticide industry.

Acknowledgement

Authors thank the Director, King Institute of Preventive Medicine and
Research (KIPMR), Guindy, Chennai, Tamil Nadu, India for the facilities provided.

References
1. Mehlhorn H (2008) Encyclopedia of parasitology (3edn). Springer, Heidelberg.

2. Mehlhorn H, Al-Rasheid KA, Al-Quraishy S, Abdel-Ghaffar F (2012) Research
and increase of expertise in arachno-entomology are urgently needed.
Parasitol Res 110: 259-265.

w

WHO (2014) A global brief on vector-borne diseases. Geneva, Switzerland.

4. WHO (2016) “Zika virus”, Fact sheet, World Health Organization.Geneva,
Switzerland

5. Samuel T, Jayakumar M, William SJ (2007) Culex mosquito: An overview. In:
Defeating the public enemy, the mosquito: A real challenge, Loyola College,
Chennai, India.

6. Bhattacharya S, Basu P (2016) The southern house mosquito, Culex
quinquefasciatus: profile of a smart vector. J Entomol Zoo Stud 4: 73-81.

7. Matthys B, N'Goran EK, Koné M, Koudou BG, Vounatsou P, et al. (2006)
Urban agricultural land use and characterization of mosquito larval habitats in
a medium-sized town of Céte d’Ivoire. J Vector Ecol 31: 319-333.

8. Opoku AA, Ansa-Asare OD, Amoako J (2007) The occurrences and habitat
characteristics of mosquitoes in Accra, Ghana. West African J Appl Ecol 11:
81-86.

10.

1.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

doi: 10.4172/2473-4810.1000110

Belkin JN (1968) Mosquito studies (Diptera: Culicidae). VII. The Culicidae of
New Zealand. Contributions of the American Entomological Institute 3: 1-28.

Lai CH, Tung KC, Ooi HK, Wang JS (2000) Competence of Aedes albopictus
and Culex quinquefasciatus as vector of Dirofilaria immitis after blood meal
with different microfilarial density. Vet Parasitol 90: 231-237.

Goddard LB, Roth AE, Reisen WK, Scott TW (2002) Vector competence of
California mosquitoes for West Nile virus. Emerg Infect Dis 8: 1385-1391.

Reuben R, Tewari S, Hiriyan J, Akiyama J (1994) lllustrated keys to species
of Culex (Culex) associated with Japanese Encephalitis on Southeast Asia
(Diptera: Culicidae). Mosquito Systematics 26: 75-96.

Tsai TF, Mitchell CJ (1989) The Arboviruses: Epidemiology and Ecology.
CRC Press, Boca Raton, USA 4: 113-143.

Holder PW, Browne G, Bullians M (1999) The mosquitoes of New Zealand
and their animal disease significance. Surveillance 26:12-15.

Weinstein P, Laird M, Browne G (1997) Exotic and endemic mosquitoes in
New Zealand as potential arbovirus vectors [occasional paper]. Ministry of
Health. Wellington, New Zealand.

Lee DJ, Hicks MM, Debenham ML, Griffiths M, Marks EN, et al. (1989) The
Culicidae of the Australasian Region. Australian Government Publishing
Service 7: 281.

Govindarajan M (2013) Larvicidal activity of Cassia fistula flower against
Culex tritaeniorhynchus Giles, Aedes albopictus Skuse and Anopheles
subpictus Grassi (Diptera: Culicidae). Int J Pure App Zoo 1: 117-121.

Unninathan AR, Unnikrishnan G (2015) Larvicidal bioassay of five tropical
plants against Aedes aegypti. W J Pharma Res 4: 2436-2446.

Kishore N, Mishra BB, Tiwari VK, Tripathi V (2011) A review on natural
products with mosquitocidal potentials. In: Opportunity, challenge and scope
of natural products in medicinal chemistry. Research Signpost.

Kishore N, Mishra BB, Tiwari VK, Tripathi V, Lall N (2014) Natural products
as leads to potential mosquitocides. Phytochemistry Reviews 13: 587-627.

Arivoli S, Ravindran KJ, Raveen R, Samuel T (2012) Larvicidal activity of
botanicals against the filarial vector Culex quinquefasciatus Say (Diptera:
Culicidae). In J Res Zoology 2: 13-17.

Arivoli S, Ravindran KJ, Samuel T (2012) Larvicidal efficacy of plant extracts
against the malarial vector Anopheles stephensi Liston (Diptera: Culicidae).
World J Med Sci 7: 77-80.

Arivoli S, Raveen R, Samuel T, Sakthivadivel M (2015) Adult emergence
inhibition activity of Cleistanthus collinus (Roxb.) Euphorbiaceae leaf
extracts against Aedes aegypti (L.), Anopheles stephensi Liston and Culex
quinquefasciatus Say (Diptera: Culicidae). Int J Mosquito Res 2: 24-28.

Arivoli S, Raveen R, Samuel T (2015) Larvicidal activity of Citrullus
colocynthis (L.) Schrad (Cucurbitaceae) isolated fractions against Aedes
aegypti (L.), Anopheles stephensi Liston and Culex quinquefasciatus Say
(Diptera: Culicidae). Ind J Appl Res 5: 97-101.

Arivoli S, Raveen R, Samuel T (2015) Larvicidal activity of Murraya koenigii
(L.) Spreng (Rutaceae) hexane leaf extract isolated fractions against Aedes
aegypti Linneaus, Anopheles stephensi Liston and Culex quinquefasciatus
Say (Diptera: Culicidae). J Mosquito Res 5: 1-8.

Arivoli S, Samuel T, Raveen R, Jayakumar M, Senthilkumar B, et al.(2016)
Larvicidal activity of fractions of Sphaeranthus indicus Linnaeus (Asteraceae)
ethyl acetate whole plant extract against Aedes aegypti Linnaeus 1762,
Anopheles stephensi Liston 1901 and Culex quinquefasciatus Say 1823
(Diptera: Culicidae). Int J Mosquito Res 3: 18-30.

Ghosh A, Chowdhury N, Chandra G (2012) Plant extracts as potential
mosquito larvicides. Indian J Med Res 135: 581-598.

Samuel T, Ravindran KJ, Arivoli S (2012) Screening of twenty five plant
extracts for larvicidal activity against Culex quinquefasciatus Say (Diptera:
Culicidae). Asian Pac J Trop Biomed 2: 1130-1134.

Samuel T, Ravindran KJ, Arivoli S (2012) Bioefficacy of botanical insecticides
against the dengue and chikungunya vector Aedes aegypti (L.) (Diptera:
Culicidae). Asian Pac J Trop Biomed 2: 1842-1844.

Raveen R, Kamakshi KT, Deepa M, Arivoli S, Samuel T (2014) Larvicidal
activity of Nerium oleander L. (Apocynaceae) flower extracts against Culex
quinquefasciatus Say (Diptera: Culicidae). Int J Mosquito Res 1: 36-40.

e Page 7 of 10 »


http://link.springer.com/referencework/10.1007%2F978-3-540-48996-2
http://www.ncbi.nlm.nih.gov/pubmed/21732184
http://www.ncbi.nlm.nih.gov/pubmed/21732184
http://www.ncbi.nlm.nih.gov/pubmed/21732184
http://apps.who.int/iris/bitstream/10665/111008/1/WHO_DCO_WHD_2014.1_eng.pdf
http://www.who.int/mediacentre/factsheets/zika/en/
http://www.who.int/mediacentre/factsheets/zika/en/
http://www.entomoljournal.com/archives/2016/vol4issue2/PartB/4-2-32.pdf
http://www.entomoljournal.com/archives/2016/vol4issue2/PartB/4-2-32.pdf
http://www.ncbi.nlm.nih.gov/pubmed/17249350
http://www.ncbi.nlm.nih.gov/pubmed/17249350
http://www.ncbi.nlm.nih.gov/pubmed/17249350
http://www.ug.edu.gh/iess/wajae/index.php/volume-11-2007?download=235:8-the-occurrences-and-habitat-characteristics-of-mosquitoes-in-accra-ghana
http://www.ug.edu.gh/iess/wajae/index.php/volume-11-2007?download=235:8-the-occurrences-and-habitat-characteristics-of-mosquitoes-in-accra-ghana
http://www.ug.edu.gh/iess/wajae/index.php/volume-11-2007?download=235:8-the-occurrences-and-habitat-characteristics-of-mosquitoes-in-accra-ghana
http://www.mosquitocatalog.org/files/pdfs/008500-8.pdf
http://www.mosquitocatalog.org/files/pdfs/008500-8.pdf
http://www.ncbi.nlm.nih.gov/pubmed/10842003
http://www.ncbi.nlm.nih.gov/pubmed/10842003
http://www.ncbi.nlm.nih.gov/pubmed/10842003
http://www.ncbi.nlm.nih.gov/pubmed/12498652
http://www.ncbi.nlm.nih.gov/pubmed/12498652
E:\SciTechnol\VBJ\VBJVolume1.2\VBJ1.2_W\VBJ-16-33(110)\ww.w.sandflycatalog.org\files\pdfs\MS26N02P075.PDF
E:\SciTechnol\VBJ\VBJVolume1.2\VBJ1.2_W\VBJ-16-33(110)\ww.w.sandflycatalog.org\files\pdfs\MS26N02P075.PDF
E:\SciTechnol\VBJ\VBJVolume1.2\VBJ1.2_W\VBJ-16-33(110)\ww.w.sandflycatalog.org\files\pdfs\MS26N02P075.PDF
http://www.cabdirect.org/abstracts/19900596879.html;jsessionid=1EA57EA0A40FDAEFA97E14B216128109
http://www.cabdirect.org/abstracts/19900596879.html;jsessionid=1EA57EA0A40FDAEFA97E14B216128109
http://www.sciquest.org.nz/node/47139
http://www.sciquest.org.nz/node/47139
http://espace.library.uq.edu.au/view/UQ:153439
http://espace.library.uq.edu.au/view/UQ:153439
http://espace.library.uq.edu.au/view/UQ:153439
http://www.mosquitocatalog.org/files/pdfs/076400-0.pdf
http://www.mosquitocatalog.org/files/pdfs/076400-0.pdf
http://www.mosquitocatalog.org/files/pdfs/076400-0.pdf
http://www.ijpaz.com/abstract/larvicidal-activity-of-cassia-fistula-flower-against-culex-tritaeniorhynchus-giles-aedes-albopictus-skuse-and-anopheles-subpictus-grassi-diptera-culicidae-0.html
http://www.ijpaz.com/abstract/larvicidal-activity-of-cassia-fistula-flower-against-culex-tritaeniorhynchus-giles-aedes-albopictus-skuse-and-anopheles-subpictus-grassi-diptera-culicidae-0.html
http://www.ijpaz.com/abstract/larvicidal-activity-of-cassia-fistula-flower-against-culex-tritaeniorhynchus-giles-aedes-albopictus-skuse-and-anopheles-subpictus-grassi-diptera-culicidae-0.html
E:\SciTechnol\VBJ\VBJVolume1.2\VBJ1.2_W\VBJ-16-33(110)\trnres.com\ebook\uploads\tiwari\T_1302158830Tiwari-11.pdf
E:\SciTechnol\VBJ\VBJVolume1.2\VBJ1.2_W\VBJ-16-33(110)\trnres.com\ebook\uploads\tiwari\T_1302158830Tiwari-11.pdf
E:\SciTechnol\VBJ\VBJVolume1.2\VBJ1.2_W\VBJ-16-33(110)\trnres.com\ebook\uploads\tiwari\T_1302158830Tiwari-11.pdf
http://link.springer.com/article/10.1007%2Fs11101-013-9316-2
http://link.springer.com/article/10.1007%2Fs11101-013-9316-2
E:\SciTechnol\VBJ\VBJVolume1.2\VBJ1.2_W\VBJ-16-33(110)\idosi.org\wjms\7(2)12\6.pdf
E:\SciTechnol\VBJ\VBJVolume1.2\VBJ1.2_W\VBJ-16-33(110)\idosi.org\wjms\7(2)12\6.pdf
E:\SciTechnol\VBJ\VBJVolume1.2\VBJ1.2_W\VBJ-16-33(110)\idosi.org\wjms\7(2)12\6.pdf
http://www.dipterajournal.com/vol2issue1/pdf/1-5-4.1.pdf
http://www.dipterajournal.com/vol2issue1/pdf/1-5-4.1.pdf
http://www.dipterajournal.com/vol2issue1/pdf/1-5-4.1.pdf
http://www.dipterajournal.com/vol2issue1/pdf/1-5-4.1.pdf
http://www.worldwidejournals.com/indian-journal-of-applied-research-(IJAR)/articles.php?val=NzE0MQ==&b1=909&k=228
http://www.worldwidejournals.com/indian-journal-of-applied-research-(IJAR)/articles.php?val=NzE0MQ==&b1=909&k=228
http://www.worldwidejournals.com/indian-journal-of-applied-research-(IJAR)/articles.php?val=NzE0MQ==&b1=909&k=228
http://www.worldwidejournals.com/indian-journal-of-applied-research-(IJAR)/articles.php?val=NzE0MQ==&b1=909&k=228
http://www.ncbi.nlm.nih.gov/pubmed/22771587
http://www.ncbi.nlm.nih.gov/pubmed/22771587
http://www.sciencedirect.com/science/article/pii/S2221169112603724
http://www.sciencedirect.com/science/article/pii/S2221169112603724
http://www.sciencedirect.com/science/article/pii/S2221169112603724
http://www.sciencedirect.com/science/article/pii/S222116911260505X
http://www.sciencedirect.com/science/article/pii/S222116911260505X
http://www.sciencedirect.com/science/article/pii/S222116911260505X
http://www.dipterajournal.com/vol1issue1/mar2014/7.1.pdf
http://www.dipterajournal.com/vol1issue1/mar2014/7.1.pdf
http://www.dipterajournal.com/vol1issue1/mar2014/7.1.pdf

Citation: Sakthivadivel M, Saravanan T, Tenzin G, Jayakumar M, Raveen R, et al. (2016) Laboratory Evaluation of Two Meliaceae Species as Larvicides Against

31

37

38

39

40

45

46

48

50

51

53

Volume 1 « Issue 2 + 1000110

Culex quinquefasciatus Say (Diptera: Culicidae). Vector Biol J 1:2.

.Raveen R, Samuel T, Arivoli S, Madhanagopal R (2015) Evaluation of
mosquito larvicidal activity of Jasminum species (Oleaceae) crude extracts
against the filarial vector Culex quinquefasciatus Say (Diptera: Culicidae).
American J Essent Oil Res Nat Pro 2: 24-28.

. Samuel T, William SJ (2014) Potentiality of botanicals in sustainable control
of mosquitoes (Diptera: culicidae). In Achieving Sustainable Development:
our vision and mission (1edn) Ed Williams, SJ, Chennai, India.

.Shaalan EAS, Canyon VD (2015) A review on mosquitocidal activity of
botanical seed derivatives. Curr Bioact Compd 11:78-90.

. Sakthivadivel M, Eapen A, Dash AP (2012) Evaluation of toxicity of plant
extracts against vector of lymphatic filariasis, Culex quinquefasciatus. Indian
J Med Res 135: 397-400.

. Karthikeyan J, Nila KM, Thooyavan G, Vimalkumar E (2014) Larvicidal and
antibacterial efficacy of green synthesized silver nanoparticles using Melia
dubia. Int J Pharm Pharma Sci 6: 395-399.

. Gopal V, Yoganandam G, Manju P (2015) A concise review on Melia dubia
Cav. (Meliaceae). Euro J of Environ Ecol 2: 57-60.

. De Silva LB, Stocklin W, Geissman TA (1969) The isolation of salannin from
Melia dubia. Phytochemistry 8: 1817—-1819.

. Govindachari TR (1992) Chemical and biological investigation on Azadirachta
indica A. Juss. Curr Sci 63: 117- 122.

. Kokwaro JO (1976) Medicinal Plants of East Africa. University of Nairobi
Press, Nairobi, Kenya

. Kiritkar KR, Basu BD (1999) Indian Medicinal Plants. International Book
Distributers, Dehradun, India

.Finke PE, Oates B, Mills SG, MacCoss M, Malkowitz L, et al. (2001)
Antagonists of the human CCRS5 receptor as anti-HIV-1 agents. Bioorg Med
Chem Lett. 11: 2475-2479.

. Trabaco AA, Aerts N, Alvarez RM, Andres JI, Boeckx |, et al. (2007) 4-Phenyl-
4-[1h-imidazol-2-yl]-piperidine derivatives as non-peptidic selective d-opioid
agonists with potential anxiolytic/antidepressant properties. Bioorg Med
Chem Lett 17: 3860-3863.

. Kobayashi J, Ishibashi M (1996) Sphingosine-related marine alkaloids - cyclic
amino-alcohols”, Heterocycles 42: 943-970.

.Murata K, Takano F, Fushiya S, Oshima Y (1998) Enhancement of NO
production in activated macrophages in vivo by an antimalarial crude drug,
Dichroa febrifuga. J Nat Prod 61: 729-733.

.Nakagawa H, Duan H, Takaishi Y (2001) Limonoids from Citrus sudachi.
Chem Pharm Bull (Tokyo) 49: 649-651.

.Endo T, Kita M, Shimada T, Moriguchi T, Hidaka T, et al. (2002) Modification
of limonoid metabolism in suspension cell culture of Citrus. Plant Biotech 19:
397- 403.

. Susheela T, Balaravi P, Theophilus J, Reddy TN, Reddy PUM (2008)
Evaluation of hypoglycaemic and antidiabetic effect of Melia dubia Cav fruits
in mice. Curr Sci 94: 1191-1195.

.Valentina P, llango K, Kiruthiga B, Parimala MJ (2013) Preliminary
phytochemical analysis and biological screening of extracts of leaves of Melia
dubia Cav. Int J Res Ayurveda Pharm 4: 417.

. Nagalakshmi MAH, Thangadurai D, Anuradha T, Pullaiah T (2001) Essential
oil constituents of Melia dubia, a wild relative of Azadirachta indica growing in
the Eastern ghats of Peninsular India. Flavour Fragr J 16: 241-244.

. Murugesan S, Senthilkumar N, Rajeshkannan C, Vijayalakshmi KB (2013)
Phytochemical characterization of Melia dubia for their biological properties.
Der Chemica Sinica 4: 36-40.

.Awang K, Lim CS, Mohamad K, Morita H, Hirasawa Y, et al. (2007)
Erythrocarpines A-E, new cytotoxic limonoids from Chisocheton
erythrocarpus. Bioorg Med Chem 15: 5997.

. Purushothaman KK, Kalyani D, Joseph DC (1984) Tetra non triterpenoids
from Melia dubia. Phytochemistry 23: 135-137.

.Bhuiyan MKR, Hassan E, Isman MB (2001) Growth inhibitory and lethal
effects of some botanical insecticides and potential synergy by dillapiol in
Spodoptera litura (Fab.) (Lepidoptera: Noctuidae). Z. Pflanzenkrankheiten
Pflanzenschutz 108: 82-88.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

75.

doi: 10.4172/2473-4810.1000110

Opender K, Jain MP, Sharma VK (2000) Growth inhibitory and antifeedant
activity of extracts from Melia dubia to Spodoptera litura and Helicoverpa
armigera larvae. Indian J Exp Biol 38: 63-68.

Malarvannan SR, Giridharan S, Sekar VR, Prabavathy, Nair S (2009)
Ovicidal activity of crude extracts of few traditional plants against Helicoverpa
armigera (Hubner) (Noctuidae: Lepidoptera). J Biopests 2: 64-71.

Nathan SS, Savitha G, George DK, Narmadha A, Suganya L, et al. (2006)
Efficacy of Melia azedarach L. extract on the malarial vector Anopheles
stephensi Liston (Diptera: Culicidae). Bioresour Technol 97: 1316-1323.

Chanthuru A, Prabhu M, Aysha OS, Karthik R (2014) Evaluation of leaf and
root extracts of Melia dubia L. against larvae of Culex quinquefasciatus and
five important human pathogens. Bio Biotechnol Res Asia 11: 207-210.

Narendhiran SS, Mohanasundaram J, Arun L, Saravanan L, Catherine M, et
al.(2014) Comparative study in larvicidal efficacy of medicinal plant extracts
against Culex quinquefasciatus. Int J Res Plant Sci 4: 22-25.

Deepa J, Gokulakrishnan J, Baranitharan M, Dhanasekaran S (2015)
Larvicidal activity of Indian medicinal plants on the dengue fever mosquito,
Aedes aegypti Linnaeus. Int J Pure App Zoo 3: 130-136.

Naveen YP, Divya Rupini G, Ahmed F, Urooj A (2014) Pharmacological
effects and active phytoconstituents of Swietenia mahagoni: a review. J
Integr Med 12: 86-93.

Orwa C, Mutua A, Kindt R, Jamnadass R, Anthony S (2009) Agroforestree
Database: a tree reference and selection guide version 4.0.

Hajra S, Mehta A, Pandey P (2011) Phenolic compounds and
antioxidantactivity of Swietenia mahagoni seeds. Int J Pharm Pharm Sci 3:
431-434.

Bacsal K, Chavez L, Diaz |, Espina S, Javillo J, et al. (1997) The effect of
Swietenia mahogani (Mahogany) seed extract on indomethacin-inducd gastric
ulcers in female sprague-dawley rats. Acta Medica Philippina 33: 127-139.

Grandtner MM (2005) Elsevier’s dictionary of trees. London: Elsevier Science
1-381.

Sahgal G, Ramanathan S, Sasidharan S, Mordi MN, Ismail S, et al. (2009)
Phytochemical and antimicrobial activity of Swietenia mahagoni crude
methanolic seed extract. Trop Biomed 26: 274-279.

Shipar MAH, Chowdhury R, Majid MA, Uddin MH, Rahman IMM (2011)
Physico-chemical characterization, antimicrobial activity and toxicity analysis
of Swietenia mahagoni seed oil. In J Ag Biol 6: 350-354.

Majid MA, Rahman IMM, Shipar MAH, Uddin MH, Chowdhury R (2014)
Physico chemical characterization, antimicrobial activity and toxicity analysis
of Swietenia mahagoni seed oil. In J Ag Biol 6: 350-354.

Akbar MA, Ahamed R, Alam KD, Ali MS (2009) In vitro cytotoxic properties
of ethanolic extracts of various parts of Swietenia mahagoni. Eur J Sci Res
32: 541- 544.

Panda SP, Haldar PK, Bera S, Adhikary S, Kandar CC (2010) Antidiabetic
and antioxidant activity of Swietenia mahagoni in streptozotocin-induced
diabetic rats. Pharm Biol 48: 974-979.

Rahman MA, Akther P, Roy P, Das AK (2010) Antinociceptive and
neuropharmacological activites of Swietenia mahagoni (L.) Jacq.
Pharmacologyonline 3: 225-234.

Amarasuriyan C, Raju K, and Raja A (2014) Phyto-chemical studies and in
vitro free radical scavenging activity of Swietenia mahagoni (L.) Jacg. Ind J
Nat Sci 4: 1513-1519.

Chakraborty DP, Basak SP (1971) Cyclomahogenol, a new tetracyclic
triterpene from Swietenia mahagoni. Phytochemistry 10: 1367-1372.

Rahman AK, Chowdhury AK, Ali HA, Raihan Sz, Ali MS, et al. (2009)
Antibacterial activity of two limonoids from Swietenia mahagoni against
multiple-drug-resistant (MDR) bacterial strains. J Nat Med 63: 41-45.

Mostafa M, Hemayet H, Hossain MA, Biswas PK, Haque MZ (2012)
Insecticidal activity of plant extracts against Tribolium castaneum Herbst. J
Adv Sci Res 3: 80-84.

Anuradha V, Sakthivadivel M, Rao DR, Daniel T (1996) Larvicidal effect of
leaf extract of Andrographis paniculata Burm (F) and Swietenia mahagoni (L
) Jacq On Culex quinquesfasciatus Say (Diptera - Culicidae).Indian Scenario
(Edn), Adeline Publishers. Tirunelveli, India

e Page 8 of 10 »


http://www.essencejournal.com/vol3/issue1/pdf/2-4-5.1.pdf
http://www.essencejournal.com/vol3/issue1/pdf/2-4-5.1.pdf
http://www.essencejournal.com/vol3/issue1/pdf/2-4-5.1.pdf
http://www.essencejournal.com/vol3/issue1/pdf/2-4-5.1.pdf
http://www.ingentaconnect.com/content/ben/cbc/2015/00000011/00000002/art00005?crawler=true
http://www.ingentaconnect.com/content/ben/cbc/2015/00000011/00000002/art00005?crawler=true
http://www.ncbi.nlm.nih.gov/pubmed/22561628
http://www.ncbi.nlm.nih.gov/pubmed/22561628
http://www.ncbi.nlm.nih.gov/pubmed/22561628
http://innovareacademics.in/journals/index.php/ijpps/article/view/2017
http://innovareacademics.in/journals/index.php/ijpps/article/view/2017
http://innovareacademics.in/journals/index.php/ijpps/article/view/2017
http://mcmed.us/viw/ejee/2/2
http://mcmed.us/viw/ejee/2/2
http://www.sciencedirect.com/science/article/pii/S0031942200859750
http://www.sciencedirect.com/science/article/pii/S0031942200859750
https://books.google.co.in/books?id=msyHLY0dhPwC&redir_esc=y
https://books.google.co.in/books?id=msyHLY0dhPwC&redir_esc=y
http://www.ncbi.nlm.nih.gov/pubmed/11549450
http://www.ncbi.nlm.nih.gov/pubmed/11549450
http://www.ncbi.nlm.nih.gov/pubmed/11549450
http://www.ncbi.nlm.nih.gov/pubmed/17512730
http://www.ncbi.nlm.nih.gov/pubmed/17512730
http://www.ncbi.nlm.nih.gov/pubmed/17512730
http://www.ncbi.nlm.nih.gov/pubmed/17512730
https://www.infona.pl/resource/bwmeta1.element.elsevier-5d06bf82-44de-387e-91d6-083db4f34b58
https://www.infona.pl/resource/bwmeta1.element.elsevier-5d06bf82-44de-387e-91d6-083db4f34b58
http://www.ncbi.nlm.nih.gov/pubmed/9644055
http://www.ncbi.nlm.nih.gov/pubmed/9644055
http://www.ncbi.nlm.nih.gov/pubmed/9644055
http://www.ncbi.nlm.nih.gov/pubmed/11383626
http://www.ncbi.nlm.nih.gov/pubmed/11383626
http://www.sciencedirect.com/science/article/pii/S0102695X1500099X
http://www.sciencedirect.com/science/article/pii/S0102695X1500099X
http://www.sciencedirect.com/science/article/pii/S0102695X1500099X
http://www.currentscience.ac.in/Downloads/article_id_094_09_1191_1195_0.pdf
http://www.currentscience.ac.in/Downloads/article_id_094_09_1191_1195_0.pdf
http://www.currentscience.ac.in/Downloads/article_id_094_09_1191_1195_0.pdf
http://ijrap.net/admin/php/uploads/1026_pdf.pdf
http://ijrap.net/admin/php/uploads/1026_pdf.pdf
http://ijrap.net/admin/php/uploads/1026_pdf.pdf
http://onlinelibrary.wiley.com/doi/10.1002/ffj.986/abstract
http://onlinelibrary.wiley.com/doi/10.1002/ffj.986/abstract
http://onlinelibrary.wiley.com/doi/10.1002/ffj.986/abstract
http://pelagiaresearchlibrary.com/der-chemica-sinica/vol4-iss1/DCS-2013-4-1-36-40.pdf
http://pelagiaresearchlibrary.com/der-chemica-sinica/vol4-iss1/DCS-2013-4-1-36-40.pdf
http://pelagiaresearchlibrary.com/der-chemica-sinica/vol4-iss1/DCS-2013-4-1-36-40.pdf
http://www.ncbi.nlm.nih.gov/pubmed/17576066
http://www.ncbi.nlm.nih.gov/pubmed/17576066
http://www.ncbi.nlm.nih.gov/pubmed/17576066
http://serials.unibo.it/cgi-ser/start/it/spogli/df-s.tcl?prog_art=8165878&language=ITALIANO&view=articoli
http://serials.unibo.it/cgi-ser/start/it/spogli/df-s.tcl?prog_art=8165878&language=ITALIANO&view=articoli
http://serials.unibo.it/cgi-ser/start/it/spogli/df-s.tcl?prog_art=8165878&language=ITALIANO&view=articoli
http://serials.unibo.it/cgi-ser/start/it/spogli/df-s.tcl?prog_art=8165878&language=ITALIANO&view=articoli
http://www.ncbi.nlm.nih.gov/pubmed/11233088
http://www.ncbi.nlm.nih.gov/pubmed/11233088
http://www.ncbi.nlm.nih.gov/pubmed/11233088
http://agris.fao.org/agris-search/search.do?recordID=IN2011000028
http://agris.fao.org/agris-search/search.do?recordID=IN2011000028
http://agris.fao.org/agris-search/search.do?recordID=IN2011000028
http://www.ncbi.nlm.nih.gov/pubmed/16054356
http://www.ncbi.nlm.nih.gov/pubmed/16054356
http://www.ncbi.nlm.nih.gov/pubmed/16054356
http://www.biotech-asia.org/vol11_nospl_edn1/evaluation-of-leaf-and-root-extracts-of-melia-dubia-l-against-larvae-of-culex-quinquefasciatus-and-five-important-human-pathogens/
http://www.biotech-asia.org/vol11_nospl_edn1/evaluation-of-leaf-and-root-extracts-of-melia-dubia-l-against-larvae-of-culex-quinquefasciatus-and-five-important-human-pathogens/
http://www.biotech-asia.org/vol11_nospl_edn1/evaluation-of-leaf-and-root-extracts-of-melia-dubia-l-against-larvae-of-culex-quinquefasciatus-and-five-important-human-pathogens/
http://www.ijpaz.com/zoology/larvicidal-activity-of-indian-medicinal-plants-on-the-dengue-fever-mosquito-aedes-aegypti-linnaeus.pdf
http://www.ijpaz.com/zoology/larvicidal-activity-of-indian-medicinal-plants-on-the-dengue-fever-mosquito-aedes-aegypti-linnaeus.pdf
http://www.ijpaz.com/zoology/larvicidal-activity-of-indian-medicinal-plants-on-the-dengue-fever-mosquito-aedes-aegypti-linnaeus.pdf
http://www.ncbi.nlm.nih.gov/pubmed/24666674
http://www.ncbi.nlm.nih.gov/pubmed/24666674
http://www.ncbi.nlm.nih.gov/pubmed/24666674
http://www.worldagroforestry.org/sites/treedbs/treedatabases.asp
http://www.worldagroforestry.org/sites/treedbs/treedatabases.asp
http://www.ijppsjournal.com/Vol3Suppl5/2855.pdf
http://www.ijppsjournal.com/Vol3Suppl5/2855.pdf
http://www.ijppsjournal.com/Vol3Suppl5/2855.pdf
https://www.scribd.com/doc/138650302/The-Effect-of-Swietenia-mahogani-Mahogany-Seed-Extract-On-Indomethacin-Induced-Gastric-Ulcers-In-Female-Sprague-Dawley-Rats
https://www.scribd.com/doc/138650302/The-Effect-of-Swietenia-mahogani-Mahogany-Seed-Extract-On-Indomethacin-Induced-Gastric-Ulcers-In-Female-Sprague-Dawley-Rats
https://www.scribd.com/doc/138650302/The-Effect-of-Swietenia-mahogani-Mahogany-Seed-Extract-On-Indomethacin-Induced-Gastric-Ulcers-In-Female-Sprague-Dawley-Rats
http://www.agrifs.ir/file/2388/download
http://www.agrifs.ir/file/2388/download
http://www.ncbi.nlm.nih.gov/pubmed/20237441
http://www.ncbi.nlm.nih.gov/pubmed/20237441
http://www.ncbi.nlm.nih.gov/pubmed/20237441
http://agris.fao.org/agris-search/search.do?recordID=PK2004000890
http://agris.fao.org/agris-search/search.do?recordID=PK2004000890
http://agris.fao.org/agris-search/search.do?recordID=PK2004000890
http://connection.ebscohost.com/c/articles/44090118/vitro-cytotoxic-properties-ethanolic-extracts-various-parts-swietenia-mahagoni
http://connection.ebscohost.com/c/articles/44090118/vitro-cytotoxic-properties-ethanolic-extracts-various-parts-swietenia-mahagoni
http://connection.ebscohost.com/c/articles/44090118/vitro-cytotoxic-properties-ethanolic-extracts-various-parts-swietenia-mahagoni
http://www.ncbi.nlm.nih.gov/pubmed/20731547
http://www.ncbi.nlm.nih.gov/pubmed/20731547
http://www.ncbi.nlm.nih.gov/pubmed/20731547
http://pharmacologyonline.silae.it/files/archives/2010/vol3/25.Rahman.pdf
http://pharmacologyonline.silae.it/files/archives/2010/vol3/25.Rahman.pdf
http://pharmacologyonline.silae.it/files/archives/2010/vol3/25.Rahman.pdf
http://www.sciencedirect.com/science/article/pii/S0031942200843447
http://www.sciencedirect.com/science/article/pii/S0031942200843447
http://www.ncbi.nlm.nih.gov/pubmed/18726560
http://www.ncbi.nlm.nih.gov/pubmed/18726560
http://www.ncbi.nlm.nih.gov/pubmed/18726560
http://www.sciensage.info/journal/1359303225JASR_0505121.pdf
http://www.sciensage.info/journal/1359303225JASR_0505121.pdf
http://www.sciensage.info/journal/1359303225JASR_0505121.pdf

Volume 1 « Issue 2 + 1000110

Citation: Sakthivadivel M, Saravanan T, Tenzin G, Jayakumar M, Raveen R, et al. (2016) Laboratory Evaluation of Two Meliaceae Species as Larvicides Against

Culex quinquefasciatus Say (Diptera: Culicidae). Vector Biol J 1:2.

76. Rawani A, Haldar KM, Ghosh A, Chandra G (2009) Larvicidal activities of
three plants against filarial vector Culex quinquefasciatus Say (Diptera:
Culicidae). Parasitol Res 105: 1411-1417.

77. Adhikari U, Singha, S, Chandra G (2012) In vitro repellent and larvicidal
efficacy of Swietenia mahagoni against the larval forms of Culex
quinquefasciatus Say. Asian Pac J Trop Biomed 260-264.

78. Adhikari U, Chandra G (2014) Larvicidal, smoke toxicity, repellency and adult
emergence inhibition effects of leaf extracts of Swietenia mahagoni Linnaeus
against Anopheles stephensi Liston (Diptera: Culicidae). Asian Pac J Trop
Dis 4: 279-283.

79.Vogel AL (1978) Text Book of Practical-Organic Chemistry (5 edn).The
English Language Book Society and Langman, London.

80. WHO (2005) Guidelines for laboratory and field testing of mosquito larvicides,
Geneva.

81. Abbott WS (1925) A method of computing the effectiveness of an insecticide.
J Econ Entomol 18: 265-267.

82. SPSS (2007) SPSS for windows, Version 11.5. SPSS, Chicago, lllinois, USA.

83. Shaalan EAS, Canyon VD (2008) Inconsequential study on larvicidal efficacy
of anise and celery seed extracts indicates that standards in bioinsecticide
screening are necessary. Curr Bioact Compd 4:33-35.

84. Semmler M, Abdel-Ghaffar F, Al-Rasheid K, Mehlhorn H (2009) Nature helps:
from research to products against blood-sucking arthropods. Parasitol Res
105: 1483-1487.

85. Azizullah A, Rehman ZU, Ali |, Murad W, Muhammad N, et al. (2014)
Chlorophyll derivatives can be an efficient weapon in the fight against
dengue. Parasitol Res 113: 4321-4326.

86. Benelli G, Conti B, Garreffa R, Nicoletti M (2014) Shedding light on bioactivity
of botanical by-products: neem cake compounds deter oviposition of the
arbovirus vector Aedes albopictus (Diptera: Culicidae) in the field. Parasitol
Res 113: 933-940.

87.Benelli G(2015) Research in mosquito control: current challenges for a
brighter future. Parasitol Res 114: 2801-2805.

88. Pavela R, Vrchotova N, Triska J (2009) Mosquitocidal activities of thyme oils
(Thymus vulgaris L.) against Culex quinquefasciatus (Diptera: Culicidae).
Parasitol Res 105: 1365-1370.

89. Macédo ME, Consoli RA, Grandi TS, dos Anjos AM, de Oliveira AB, et al.
(1997) Screening of Asteraceae (Compositae) plant extracts for larvicidal
activity against Aedes fluviatilis (Diptera: Culicidae). Mem Inst Oswaldo Cruz
92: 565-570.

90. Pavela R (2008) Larvicidal effects of various Euro-Asiatic plants against
Culex quinquefasciatus Say larvae (Diptera: Culicidae). Parasitol Res 102:
555-559.

91. Sakthivadivel M, Daniel T (2008) Evaluation of certain insecticidal plants for
the control of vector mosquitoes viz., Culex quinquefasciatus, Anopheles
stephensi and Aedes aegypti. Applied Entomology and Zoology 43: 57-63.

92. Mulla MS, Su T (1999) Activity and biological effects of neem products
against arthropods of medical and veterinary importance. J Am Mosq Control
Assoc 15: 133-152.

93. Baskar K, Mohankumar S, Sudha V, Maheswaran R, Vijayalakshmi S, et
al. (2016) Meliaceae Plant Extracts as Potential Mosquitocides-A Review.
Entomol Ornithol Herpetol 5:172.

94.Ranchitha B Umavathi S, Thangam Y, Revathi S (2016) Chemical
constituents and larvicidal efficacy of Melia azedarach L. leaf extract against
dengue vector Aedes aegypti L. (Diptera: Culicidae). International Int J Innov
Res Sci Eng Technol 5: 3060-3070.

95. Mwangi RW, Mukhiama TK (1988) Evaluation of Melia volkensi extract
fractions as mosquito larvicides. J Am Mosq Control Assoc. 4: 442-47.

96. Coria C, Almiron W, Valladares G, Carpinella C, Luduefia F, et al. (2008)
Larvicide and oviposition deterrent effects of fruit and leaf extracts from Melia
azedarach L. on Aedes aegypti (L.) (Diptera: Culicidae). Bioresour Technol
99: 3066-3070.

97. llahi I, Khan I, Tarig M, Ahmad | (2012) Larvicidal Activities of Different Parts
of Melia azedarach Linn. against Culex quinquefasciatus Say. (Diptera:
Culicidae). Journal of Basic and Applied Sciences 8: 23-28.

doi: 10.4172/2473-4810.1000110

98. Ravichandran R, Thangaraj D, Alwarsamy M (2014) Antimosquito activity of
leaf extract of neem (Melia azedarach) and papaya (Carica papaya) detected
against the larvae Culex quinquefasciatus. International Journal of Innovative
Research in Science, Engineering and Technology 3: 11928-11935.

99. Koc S, Evren OH, Cetin H (2016) Evaluation of some plant fruit extracts
for the control of West Nile virus vector Culex pipiens (Diptera: Culicidae).
Journal of Arthropod-Borne Diseases.

100.Das NG, Goswami D, Rabha B (2007) Preliminary evaluation of mosquito
larvicidal efficacy of plant extracts. J Vector Borne Dis 44: 145-148.

101.Rahuman AA, Venkatesan P (2008) Larvicidal efficacy of five cucurbitaceous
plant leaf extracts against mosquito species. Parasitol Res 103: 133-139.

102.Mgbemena IC (2010) Comparative evaluation of larvicidal potentials of three
plant extracts on Aedes aegypti. Journal of Amercian Sciences 6: 435-440.

103.Aly MZY, Badran RAM (1996) Mosquito control with extracts from plants of
the Egyptian Eastern desert. Journal of Herbs Spices and Medicinal Plants
3: 3540-3380.

104.Rahuman AA, Gopalakrishnan G, Venkatesan P, Geetha K (2008) Larvicidal
activity of some Euphorbiaceae plant extracts against Aedes aegypti and
Culex quinquefasciatus (Diptera: Culicidae). Parasitol Res 102: 867-873.

105.Singh RK, Dhiman RC, Mittal PK (2007) Studies on mosquito larvicidal
properties of Eucalyptus citriodora Hook (family-Myrtaceae). J Commun Dis
39: 233-236.

106.Maniafu BM, Wilber L, Ndiege 10, Wanjala CC, Akenga TA (2009) Larvicidal
activity of extracts from three Plumbago spp against Anopheles gambiae.
Mem Inst Oswaldo Cruz 104: 813-817.

107.Kamaraj C, Rahuman AA, Bagavan A, Zahir AA, Elango G, et al. (2010)
Larvicidal efficacy of medicinal plant extracts against Anopheles stephensi
and Culex quinquefasciatus (Diptera: Culicidae). Trop Biomed 27: 211-219.

108.Rawani A, Ghosh A, Chandra G (2010) Mosquito larvicidal activities of
Solanum nigrum L. leaf extract against Culex quinquefasciatus Say.
Parasitol Res 107: 1235-1240.

109.Kannathasan K, Senthilkumar A, Venkatesalu V (2011) Mosquito larvicidal
activity of methyl-p-hydroxybenzoate isolated from the leaves of Vitex trifolia
Linn. Acta Trop 120: 115-118.

110.Mohan L, Sharma P, Srivastava CN (2006) Evaluation of Solanum
xanthocarpum extract as a synergistic for cypermethrin against larvae of
filarial vector Culex quinquefasciatus (Say). Entomological Research 36:
220-225.

111. Anees AM (2008) Larvicidal activity of Ocimum sanctum Linn. (Labiatae)
against Aedes aegypti (L.) and Culex quinquefasciatus (Say). Parasitol Res
103: 1451-1453.

112.Chowdhury N, Laskar S, Chandra G (2008) Mosquito larvicidal and
antimicrobial activity of protein of Solanum villosum leaves. BMC
Complement Altern Med 8: 62.

113.Kamaraj C, Bagavan A, Elango G, Zahir AA, Rajkumar G, et al. (2011)
Larvicidal activity of medicinal plant extracts against Anopheles stephensi
and Culex tritaeniorhynchus. Indian J Med Res 134: 101-116.

114.Chansang U, Zahiri NS, Bansiddhi J, Boonruad T, Thongsrirak P, et al.
(2005) Mosquito larvicidal activity of aqueous extracts of long pepper (Piper
retrofractum vahl) from Thailand. J Vector Ecol 30: 195-200.

115. Choochote W, Chaiyasit D, Kanjanapothi D, Rattanachanpichai E, Jitpakdi
A, et al. (2005) Chemical composition and anti-mosquito potential of rhizome
extract and volatile oil derived from Curcuma aromatica against Aedes
aegypti (Diptera: Culicidae). J Vector Ecol 30: 302-309.

116.Ghosh A, Chandra G (2006) Biocontrol efficacy of Cestrum diurnum L.
(Solanaceae: Solanales) against the larval forms of Anopheles stephensi.
Nat Prod Res 20: 371-379.

117. Mullai K, Jebanesan A, Pushpanathan T (2008) Mosquitocidal and repellent
activity of the leaf extract of Citrullus vulgaris (Cucurbitaceae) against the
malarial vector, Anopheles stephensi Liston (Diptera Culicidae). Eur Rev
Med Pharmacol Sci 12: 1-7.

118. Arivoli S, Samuel T, Martin JJ (2011) Larvicidal efficacy of Vernonia
cinerea (L.) (Asteraceae) leaf extracts against the filarial vector Culex
quinquefasciatus Say (Diptera: Culicidae). J Biopest 4: 37-42.

e Page 9 of 10 »


http://www.ncbi.nlm.nih.gov/pubmed/19644705
http://www.ncbi.nlm.nih.gov/pubmed/19644705
http://www.ncbi.nlm.nih.gov/pubmed/19644705
http://www.apjtb.com/zz/2012s1/53.pdf
http://www.apjtb.com/zz/2012s1/53.pdf
http://www.apjtb.com/zz/2012s1/53.pdf
http://www.apjtcm.com/zz/2014S1/49.pdf
http://www.apjtcm.com/zz/2014S1/49.pdf
http://www.apjtcm.com/zz/2014S1/49.pdf
http://www.apjtcm.com/zz/2014S1/49.pdf
https://archive.org/details/TextbookOfPracticalOrganicChemistry5thEd
https://archive.org/details/TextbookOfPracticalOrganicChemistry5thEd
http://www.eurekaselect.com/66999/article
http://www.eurekaselect.com/66999/article
http://www.eurekaselect.com/66999/article
http://www.ncbi.nlm.nih.gov/pubmed/19774397
http://www.ncbi.nlm.nih.gov/pubmed/19774397
http://www.ncbi.nlm.nih.gov/pubmed/19774397
http://www.ncbi.nlm.nih.gov/pubmed/25316581
http://www.ncbi.nlm.nih.gov/pubmed/25316581
http://www.ncbi.nlm.nih.gov/pubmed/25316581
http://www.ncbi.nlm.nih.gov/pubmed/24337544
http://www.ncbi.nlm.nih.gov/pubmed/24337544
http://www.ncbi.nlm.nih.gov/pubmed/24337544
http://www.ncbi.nlm.nih.gov/pubmed/24337544
http://www.ncbi.nlm.nih.gov/pubmed/26093499
http://www.ncbi.nlm.nih.gov/pubmed/26093499
http://www.ncbi.nlm.nih.gov/pubmed/19653003
http://www.ncbi.nlm.nih.gov/pubmed/19653003
http://www.ncbi.nlm.nih.gov/pubmed/19653003
http://www.ncbi.nlm.nih.gov/pubmed/9361755
http://www.ncbi.nlm.nih.gov/pubmed/9361755
http://www.ncbi.nlm.nih.gov/pubmed/9361755
http://www.ncbi.nlm.nih.gov/pubmed/9361755
http://www.ncbi.nlm.nih.gov/pubmed/18058128
http://www.ncbi.nlm.nih.gov/pubmed/18058128
http://www.ncbi.nlm.nih.gov/pubmed/18058128
http://www.ncbi.nlm.nih.gov/pubmed/10412110
http://www.ncbi.nlm.nih.gov/pubmed/10412110
http://www.ncbi.nlm.nih.gov/pubmed/10412110
http://www.omicsonline.org/open-access/meliaceae-plant-extracts-as-potential-mosquitocidesa-review-2161-0983-1000172.php?aid=69417
http://www.omicsonline.org/open-access/meliaceae-plant-extracts-as-potential-mosquitocidesa-review-2161-0983-1000172.php?aid=69417
http://www.omicsonline.org/open-access/meliaceae-plant-extracts-as-potential-mosquitocidesa-review-2161-0983-1000172.php?aid=69417
http://www.ijirset.com/upload/2016/march/54_Chemical_new.pdf
http://www.ijirset.com/upload/2016/march/54_Chemical_new.pdf
http://www.ijirset.com/upload/2016/march/54_Chemical_new.pdf
http://www.ijirset.com/upload/2016/march/54_Chemical_new.pdf
http://www.ncbi.nlm.nih.gov/pubmed/3225563
http://www.ncbi.nlm.nih.gov/pubmed/3225563
http://www.ncbi.nlm.nih.gov/pubmed/17669645
http://www.ncbi.nlm.nih.gov/pubmed/17669645
http://www.ncbi.nlm.nih.gov/pubmed/17669645
http://www.ncbi.nlm.nih.gov/pubmed/17669645
http://www.lifescienceglobal.com/images/Journal.../JBASV8N1A05-Ilahi.pdf
http://www.lifescienceglobal.com/images/Journal.../JBASV8N1A05-Ilahi.pdf
http://www.lifescienceglobal.com/images/Journal.../JBASV8N1A05-Ilahi.pdf
http://www.ijirset.com/upload/2014/april/143_Antimosquito.pdf
http://www.ijirset.com/upload/2014/april/143_Antimosquito.pdf
http://www.ijirset.com/upload/2014/april/143_Antimosquito.pdf
http://www.ijirset.com/upload/2014/april/143_Antimosquito.pdf
http://jad.tums.ac.ir/index.php/jad/article/view/425/310
http://jad.tums.ac.ir/index.php/jad/article/view/425/310
http://jad.tums.ac.ir/index.php/jad/article/view/425/310
http://www.ncbi.nlm.nih.gov/pubmed/17722869
http://www.ncbi.nlm.nih.gov/pubmed/17722869
http://www.ncbi.nlm.nih.gov/pubmed/18340464
http://www.ncbi.nlm.nih.gov/pubmed/18340464
http://www.tandfonline.com/doi/pdf/10.1300/J044v03n04_02
http://www.tandfonline.com/doi/pdf/10.1300/J044v03n04_02
http://www.tandfonline.com/doi/pdf/10.1300/J044v03n04_02
http://www.ncbi.nlm.nih.gov/pubmed/18163189
http://www.ncbi.nlm.nih.gov/pubmed/18163189
http://www.ncbi.nlm.nih.gov/pubmed/18163189
http://www.ncbi.nlm.nih.gov/pubmed/18697593
http://www.ncbi.nlm.nih.gov/pubmed/18697593
http://www.ncbi.nlm.nih.gov/pubmed/18697593
http://www.ncbi.nlm.nih.gov/pubmed/19876552
http://www.ncbi.nlm.nih.gov/pubmed/19876552
http://www.ncbi.nlm.nih.gov/pubmed/19876552
http://www.ncbi.nlm.nih.gov/pubmed/20962718
http://www.ncbi.nlm.nih.gov/pubmed/20962718
http://www.ncbi.nlm.nih.gov/pubmed/20962718
http://www.ncbi.nlm.nih.gov/pubmed/20668877
http://www.ncbi.nlm.nih.gov/pubmed/20668877
http://www.ncbi.nlm.nih.gov/pubmed/20668877
http://www.ncbi.nlm.nih.gov/pubmed/21763671
http://www.ncbi.nlm.nih.gov/pubmed/21763671
http://www.ncbi.nlm.nih.gov/pubmed/21763671
http://onlinelibrary.wiley.com/doi/10.1111/j.1748-5967.2006.00037.x/abstract
http://onlinelibrary.wiley.com/doi/10.1111/j.1748-5967.2006.00037.x/abstract
http://onlinelibrary.wiley.com/doi/10.1111/j.1748-5967.2006.00037.x/abstract
http://onlinelibrary.wiley.com/doi/10.1111/j.1748-5967.2006.00037.x/abstract
http://www.ncbi.nlm.nih.gov/pubmed/18704496
http://www.ncbi.nlm.nih.gov/pubmed/18704496
http://www.ncbi.nlm.nih.gov/pubmed/18704496
http://www.ncbi.nlm.nih.gov/pubmed/19061512
http://www.ncbi.nlm.nih.gov/pubmed/19061512
http://www.ncbi.nlm.nih.gov/pubmed/19061512
http://www.ncbi.nlm.nih.gov/pubmed/21808141
http://www.ncbi.nlm.nih.gov/pubmed/21808141
http://www.ncbi.nlm.nih.gov/pubmed/21808141
http://www.ncbi.nlm.nih.gov/pubmed/16599152
http://www.ncbi.nlm.nih.gov/pubmed/16599152
http://www.ncbi.nlm.nih.gov/pubmed/16599152
http://www.ncbi.nlm.nih.gov/pubmed/16599168
http://www.ncbi.nlm.nih.gov/pubmed/16599168
http://www.ncbi.nlm.nih.gov/pubmed/16599168
http://www.ncbi.nlm.nih.gov/pubmed/16599168
http://www.ncbi.nlm.nih.gov/pubmed/16644532
http://www.ncbi.nlm.nih.gov/pubmed/16644532
http://www.ncbi.nlm.nih.gov/pubmed/16644532
http://www.ncbi.nlm.nih.gov/pubmed/18401966
http://www.ncbi.nlm.nih.gov/pubmed/18401966
http://www.ncbi.nlm.nih.gov/pubmed/18401966
http://www.ncbi.nlm.nih.gov/pubmed/18401966
http://www.jbiopest.com/users/lw8/efiles/vol_4_1_235.pdf
http://www.jbiopest.com/users/lw8/efiles/vol_4_1_235.pdf
http://www.jbiopest.com/users/lw8/efiles/vol_4_1_235.pdf

Volume 1 « Issue 2 + 1000110

Citation: Sakthivadivel M, Saravanan T, Tenzin G, Jayakumar M, Raveen R, et al. (2016) Laboratory Evaluation of Two Meliaceae Species as Larvicides Against

Culex quinquefasciatus Say (Diptera: Culicidae). Vector Biol J 1:2.

119. Arivoli S, Samuel T (2012) Larvicidal efficacy of Strychnos nuxvomica Linn.
(Loganiaceae) leaf extracts against the filarial vector Culex quinquefasciatus
Say (Diptera: Culicidae). World Journal of Zoology 7: 06-11.

120.Sakthivadivel M, Gunasekaran P, Therasa JA, Samraj DA, Arivoli S, et al.
(2014) Larvicidal activity of Wrightia tinctoria R. BR. (Apocynaceae) fruit and
leaf extracts against the filarial vector Culex quinquefasciatus Say (Diptera:
Culicidae). Asian Pacific Journal of Tropical Disease 4: 373-377.

121.Sakthivadivel M, Gunasekaran P, Jothis M, Samraj A, Arivoli S, et al. (2014)
Evaluation of larvicidal efficacy of Cleome viscosa L. (Capparaceae) aerial
extracts against Culex quinquefasciatus Say (Diptera: Culicidae). Asian
Pacific Journal of Tropical Disease 4: 795-798.

doi: 10.4172/2473-4810.1000110

122.Sakthivadivel M, Gunasekaran P, Sivakumar M, Samraj A, Arivoli S, et
al.(2014) Evaluation of Solanum trilobatum L. (Solanaceae) aerial extracts for
mosquito larvicidal activity against the filarial vector Culex quinquefasciatus
Say (Diptera: Culicidae). J Entomo Zoo Stud 2: 102-106.

123.Sakthivadivel M, Gunasekaran P, Sivakumar M, Arivoli S, Raveen R, et al.
(2015) Mosquito larvicidal activity of Hyptis suaveolens (L.) Poit (Lamiaceae)
aerial extracts against the filarial vector Culex quinquefasciatus Say (Diptera:
Culicidae). Journal of Medicinal Plants Studies 3: 1-5.

124. Shaalan EA, Canyon D, Younes MW, Abdel-Wahab H, Mansour AH
(20015) A review of botanical phytochemicals with mosquitocidal potential.
Environ Int 31: 1149-1166.

Author Affiliations Top

'King Institute of Preventive Medicine and Research, Chennai 600 032, Tamil
Nadu, India

2Department of Zoology, Madras Christian College, Chennai 600 059, Tamil
Nadu, India

3Department of Zoology, University of Madras, Chennai 600 025, Tamil Nadu,
India

“Department of Zoology, Thiruvalluvar University, Vellore 632 115, Tamil Nadu,
India

( M
Submit your next manuscript and get advantages of SciTechnol
submissions

50 Journals

« 21 Day rapid review process

“ 1000 Editorial team

“* 2 Million readers

¢ Publication immediately after acceptance

% Quality and quick editorial, review processing

Submit your next manuscript at e www.scitechnol.com/submission

& J

e Page 10 of 10 o


http://idosi.org/wjz/wjz7(1)12/2.pdf
http://idosi.org/wjz/wjz7(1)12/2.pdf
http://idosi.org/wjz/wjz7(1)12/2.pdf
http://www.sciencedirect.com/science/article/pii/S2222180814604734
http://www.sciencedirect.com/science/article/pii/S2222180814604734
http://www.sciencedirect.com/science/article/pii/S2222180814604734
http://www.sciencedirect.com/science/article/pii/S2222180814604734
http://www.sciencedirect.com/science/article/pii/S2222180814607295
http://www.sciencedirect.com/science/article/pii/S2222180814607295
http://www.sciencedirect.com/science/article/pii/S2222180814607295
http://www.sciencedirect.com/science/article/pii/S2222180814607295
http://www.entomoljournal.com/vol2Issue6/pdf/7.1.pdf
http://www.entomoljournal.com/vol2Issue6/pdf/7.1.pdf
http://www.entomoljournal.com/vol2Issue6/pdf/7.1.pdf
http://www.entomoljournal.com/vol2Issue6/pdf/7.1.pdf
http://www.plantsjournal.com/vol3Issue4/Issue_july_2015/3-3-12.1.pdf
http://www.plantsjournal.com/vol3Issue4/Issue_july_2015/3-3-12.1.pdf
http://www.plantsjournal.com/vol3Issue4/Issue_july_2015/3-3-12.1.pdf
http://www.plantsjournal.com/vol3Issue4/Issue_july_2015/3-3-12.1.pdf
http://www.ncbi.nlm.nih.gov/pubmed/15964629
http://www.ncbi.nlm.nih.gov/pubmed/15964629
http://www.ncbi.nlm.nih.gov/pubmed/15964629

	Title
	Corresponding author
	Abstract
	Keywords 
	Introduction 
	Materials and Methods 
	Plant collection and extraction 
	Test mosquitoes 
	Larvicidal bioassay  
	Statistical analysis 

	Results  
	Discussion 
	Acknowledgement 
	Figure 1
	Figure 2
	Figure 3
	Figure 4
	Figure 5
	Figure 6
	Figure 7
	Figure 8
	Figure 9
	Figure 10
	Figure 11
	Figure 12
	Table 1
	Table 2
	Table 3
	References 

