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The intolerably high burdens of mosquito-borne diseases wil b reduced susiainably through e e OB legrale i
alternative insecticides of natural products origin. The need 10 broaden t}{e g{oba sea:may sz carried oit 16 test Musss domes;zicy
. those that will be less vulnerable to resistance, was the r: eason Why this b;,o';zssaiidal bio-assay followed standard Worlq Healt‘;:
maggols against 4th instar larvae of the mosquito Culex pipiens pw,fns}afvii‘ijersv Larvicidal tests were carried out in a serjeg of
Organisation’s protocols for testing the susceptibility of mosquitoes to dia. The results showed that maggot extracy

A ter me.
extract concentrations ranging from 0.25-4.50 mg/ml, in distilled anff tap wa in a way akin to those reported for potent o
possesses significant (P<0.05) larvicidal activities against the mosquito Specles,

extracts. The larvicidal activities of the extract was dose dependent; and extract md.uced szgnlﬁc‘;mx)h’ e}:‘lf}::; i"e';‘; ‘i’{s;n?vrz:?l :Zem tap
water bio-assay medium than distilled water, except in the 0.25 mg/ml eaneenitqlion treatmer_; ,took 4.50 mg/ml to kill all ex -
While, 100% larval mortality was recorded in extract concentration of 2.50 mg/”d‘m 'tap water, '< 0.05) fr om 1.57 mg/ml in a P0sh

larvae in distilled water bio-assay media. The LC50 values of the extract ranged significantly (P<0. vely. Th e;v e resulls su Fioarer
10 2.26 mg/ml in distilled water. The LC90 equivalents were 2.14 mg/ml and 3.47 mg/ml, respectively. SER
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insects may be at-least as promising as the botanicals in our search for eco-friend alternative ins
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Introduction

Mosquitoes have been adjudged the most
important pests in the history of mankind (Larry
and Marlin, 2009). Their importance as medical
pests continues today, particularly through the
vectoring of organisms that cause malaria and
other diseases such as Bancroftian filariasis,
Japanese encephalitis, dengue fever, yellow fever
etc (Gubler, 1998). These diseases account for
millions of human deaths every year (Rahuman ef
al., 2009; Borah et al, 2010). Filariasis for
Instance is "considered" endemic in tropical and
sub-tropical regions of Asia, Africa, Central,
South America and Pacific Island nations, with
more than 120 million people infected and one
billion people at risk for infection (TCC, 2008). In
communities where lymphatic filariasis is
endemic, as many as 10 percent of women can be
afflicted with swollen limbs, and 50 percent of
men can suffer from mutilating genital symptoms
(TCC, 2008).

Many approaches have been developed to reduce
the burden of mosquito borne diseases. One of
such strategies by the World Health Organization
IS vector control including larviciding

interventions (Arivoli et al, 201 1); especially as
there are no viable vaccine in the horizon for most
mosquito borne diseases. For several decades, the
four classes recommended by WHO namely,

Organophosphates, Organochlorines, Carbonates
and Pyrethroids have dominated Universal
mosquito-larvicing tools (Yang and Lee, 2002).
Those highly effective and hence unsustainable for
reasons including , wide-spread development of
resistance (Liuh e al, 2009; Doere and
Khadabadi, 2009) and environmental
contamination and toxicity to non-target beneficial
organisms (Severini er. al., 1993; Lixin et al,
2006; Rawani er. al, 2009). The challenges
associated with the continued use of present day
insecticides for the control of mosquito —bome
diseases have initiated global interests for
systematic search for highly efficacious, cost-
effective and eco-friendly alternatives (Rawani ef
al, 2009).The search for alternative insecticide
that will combine these attributes have being
focused more on natural products, as a result of
their inherent rich diversity of bio-active
metabolites  (Newman and Crag, 2007).
Particularly, plant materials have dominated the
sources of rich potential insecticidal lead-agents
(Sukumar et. al, 1991: Shaalan er al., 2005),
though the expected desired positive results have
slow immaterializing as a result of, among others
factors, the fear of the vulnerability of plant-based
Insecticides to resistance by insects generally.

This development, calls for a wider screening of

potential natural product sources, especially
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Standard protocols (Olayemi and Ande, 2008),
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, jo-active metabolites, of insecticide lead :
an::til. I;lince pre-historic times, insects and their Z;}rleﬁcrtl:tdi, et)t(ltract abiainisl wes ansferred to.an
ag ducts have played prominent role in folklore bioassga otle and stored at +C il vsed for
prodicine (Fasoranti, 1997; Conconi and Jose, 4
r1r19698; Casta-Neto, 2005) and the _grt of Source of Mosquito Larvae for Bio-assay
entomothe rapy .occupleS a frqntal position in The 4" instar larvae of Culex pipiens pipi
. rthodox‘medlcme (Sherman ef. al., 2000; Kato mosquito used in this study were obtained frﬁ;ns
nd Gopl, 2009). Metabolite extracts_ from the colony maintained in the laboratory of th:
it (i, maggots) of housefly (i.e Musca Department of Biological Sciences, Federal
domesfica), for example have been used University of Technology, Minna Niéeria The
ctively 10 the treatment of Oesteomylitis and mosquito colony was maintair;ed folléwing

e mation °_f soft .tissues.(Sherman et al,
2000). AlsO anti-bacterial and immune-sensitivity
ave been repO{ted for maggot extracts (Bexfield
sidbs 2004; Lixin et al., 2006; Wang et al., 2012).
On the other hand, however, the insecticidal of the
extracts of insects havq being little investigated,
despite the great poteptlals they hold, judging by
their valued contribution to chemo-therapy. This
study Was, therefore, carried out to evaluate the

| potentials of methanolic extract of

Larvicida
|arvae of Musca domestica against Culex pipiens

mosquitoes.
Materials and Methods

Collection, Identification and Processing of

Maggots

Matured Larvae (i.e, maggots) of Musca

domestica Were harvested from a poultry wastes

dump site, made receptacle tO adult houseflies for

The identity of the larvae was
d voucher

authenticated by an Entomologist, an

specimens deposited 1n the Laboratory of the
Department  0f Biological ~Sciences, Federal
University of Technology, Minna, Nigeria.
Collected Larvae were washed gently in distilled
water to remove associated debris and then killed
by soaking in Saline Solution. After killing, the
larvae were washed again in distilled water to get
rid of any trace of salt, from the saline solution, 10

oviposition.

them. Thereafter, the larvae were dried outqoor
(Odesanya et al., 2011), for a week and pulven;;d
e

lending machine.
al was preserved in an

d for extraction.

using an electrical b
Pulverized maggot materi
air-tight container till neede

Extraction of the Maggot Material
ggot material

Preparation of the extract of the ma

followed the techniques of Adebayo €f al. (2003)-
A 200g of the maggot material was percolated in
1600ml of absolute methanol for 48 hours, after
"‘fhich the content of the flask was filtered throt
No. | Whatman filter paper. The filtrate was dric
by exposure to the atmosphere 8t room
temperature (26.00+2.00°C), for about 48 hours:

under ambient Laboratory —conditions of
26.00:%200"C, 60.00+10.00 relative humidity and
12 hr light: 12 hr darkness photoperiod.

Larvicidal Bio-assay

Preparation of test-extract concentrations and
procedures for larvicidal tests was according to the
standard WHO protocols for testing the
Susceptibility of mosquitoes to larvicides (WHO,
2005). Following this procedure, a series of test
extract concentration, ranging from 0.25-4.50
mg/ml, were prepared. Then batches of 25 healthy
4th instar larvae of the mosquito species were
introduced into 100 ml of each test-extract
concentration, with four replicates per treatment.
A Control experiment was set-up similar to those
of the test extract , except that the 100 ml water
contained only 1 ml of the solvent (Methanol), i.e.,
no extract was added. Bio-assayed experiment was
carried out in both tap and distilled water media.
The larvae were subsequently monitored for
mortality at the end of 24 hrs post-exposure to the
extract. The whole experiment was repeated
within one week of the termination of the first.

Data Analysis
Larva mortality data were corrected using Abbot’s
formula (Abbot, 1925), and subsequently
processed as Mean=SE. The processed data were
statistically analysed using SPSS (Version 20.0),
and the mean Were compared for significance
using Paired sample T-test, at 95% confidence
limit and P>0.05. The LCso and LCyo of the extract
against the mosquito larvae in both tap qnd
distilled water bio-assay were determined using

Probit Regression Analysis.

Results |
The mortalities induced by  Increasing
act of Musca domestica

concentrations of the extr est
maggots against 4™ instar I{iwae of Cx. p. pipiens
mosquito, a8 well as, the 'mﬂuence of bio-assay
media (i-e; 1P and distilled water) on such

d in table 1. For both bio-

mortalities ar¢ presente
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Mpnthicantly — (1=0.08)  with pising - extraet
concentration However, on the whole, larval
mottahty  anduced by individual cxlmc!'
concentation was significanty higher in ap WALSE
an distilled water bio-assays, expeet in the 0.50

different.
Discussion

mg/ml, respectively; and were glgq Signif
ificay
tly

The result of this bio-ﬂssay reveal

L i

methanolic extract of Musca domesiicg d th

possesses significant larvicidal activitie g0t
a

mp/ml extract concentration, where the reverse Cv. p. pipiens m()s(]llllOCS. ?“d such aCliVitiss o
was the case dose dependent. Rcsulls similar to thege have be

. Ine ) -as 1
Fable 1 arvicidal actvities |\l‘ house (‘)‘ '““Bg‘“ \‘llld& Ohu““Ld flon] blo a Say StUdlcs Of plant Exlraen

against mosquito larvae including those of C 5
pipiens (Borah ef al., 2010; Arivoli ef o 20!{1@(
These similarities 1n mosquito larvicida] athivi }).
of plant extracts and those of the ey tieg

N, st

methanolic extract with tap and distilled water i din agains

Culex pipiens piplens alter 24 hours exposure [‘S!F“j‘; T—
Water Media

Conventration

Y, y Distilled . . . trac

F".‘\ﬁlll‘\‘\ll) 0 m)mn:;“ll“m 00)**0010.00°% (0.00)** maggots, as obtained 1n this study suggeg tthzf
inscct's  secondary metabolites may e ‘
0,50 0251025 (4.00) 1750048 (7.00) promising as potential sources of Insecticida| 15,:{
100 R 501064 (34.00)  425t0.47* (17.00) agent, as their plant counterparts. The larvicigy)
activities demonstrated by maggot extract i this
1 50 15.0010.71° (60.00)  5.7540 63* (23.00) smdy, may be due to the presence of certain bio-
. o active  compound  such as allapy
2.00 17,5010 86"(70.00)  10.2540.95* (41.00) prophenoloxidase, protein peptides, etc, in.
250 21.5010.68" (85.00) 13751 31* (55.00) extract (Lemon and Terra, 1999; Wang er g
2012). This 1s more so as these maggot secondary
3.00 25.0010.00"(100.00)  20.75+0.85" (83.00) metabolites were found to possess.significant apy.

bacterial and immune-sensitivity activities.
3.50 25.00£0.00°(100.00)  23.50£0.65* (94.00) Larva mortalities were consistently ang
4.00 25.00£0.00°(100.00) _25.0040.00" (100.00) significantly higher in tap water bio-assay media

*Values followed by same superscript alphabets in a column are not
significantly different at P> 0.05 **Values in parentheses are the
percentage mortality of their respective doses.

The superiority of the tap water bio-assay, with
respect to induced larval mortality was further
made manifest by the fact that while 100% larva
mortality was attained from the 3.00mg/ml extract
concentration treatment in tap water bio-assay, it
took the highest concentration of extract tested

(i.c; 4.00 mg/ml) to achicve the same <evel of

mortality in distilled water.
Table 2: LCyq and LCyo (mg/ ml) of methanolic extract of the

Larvac of Musca domestica, against 4" instar Larvae of

Culex pipiens pipiens mosquito, bio-assay in both tap and
distilled water media.

Bio-assay LCs mg/ml  LCy mg/ml

media (Confidence (Confidence
limit) limit)

Tap water 1.57(1.31-1.83)  2.74(2.19-2.85)

Distilled water  2.26(2.03-2.47) 3.47(3.19-3.63)

Tablc 2 highlights the LCsy and LCyy of the extract
against larvac of the mosquito in both tap and
distilled water bio-assay media. The LCsp values
ranged significantly (P<0.05) from 1.57 mg/ml in
tap .watcr 0 2.26 mg/ml in distilled water. LCy
cquivalents of the LCsg values were 2.14 and 3.47

than distilled water. Yet, larval mortalities in the
control group of mosquitoes maintained in tap
water plus solvent only (1.€; no addition of extract)
was less than 2%? This therefore means tha
certain chemicals especially chlorine, used for
treatment of public pipe-borne water supply in the
area and, thus present in the tap water used for
bio-assay in this study, probabiy acted as synergst
for the larvicidal secondary metabolites i the
maggot extract. According to Pfadt (1985), certain
chemicals that are not necessary insecticidal 1
nature, may act as synergists to increase ¢
toxicity of insecticidal agents. This potential i 2
complementary insecticidal attributes for the
extract of M. domestica maggots; and CO,“?@
with the fact that insect product-based insecticides
may not be vulnerable to resistance (Hetru ¢ 2~
1998), stand the extract of maggot out as 2 viable
source of mosquito larvicidal lead-agent. The LCs
and LCy values of the extract against Cr'm’i
pipiens larvae were 226 and 347 m¢
hed
respectively. Though, the death of pubh§ 0
information on mosquito larvicidal et.ﬁcac)‘ﬂ'm
insect extract precludes relative comparse? chis
the lethal concentration values obtained m,wg
study, they never-the-less compare fa"oura.bl} Jant
in some cases better than those of cer®® P
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