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range of 20 - 30 nm. As well gold nanoparticles were
assayed versus Anopheles stephensi larvae and pupae.

AgNPs synthesized from E.culicis under investigation
(2,4,6,8 and 10 ppm) for 24 hours, which offered high
toxicity with the highest mortality values of %100
against Ist instar, while both 2nd and 3nd were less
susceptive to synthesized AuNPs and The lowest
mortalities were against 4th instar larvae in all tested
concentrations .The toxicity of AuNPs against pupae
reached the highest level at 10 ppm after 24hours The
results that got in this research present biosynthesized
nanoparticles as novel biolarvicidal and pupicidal
agent and can be used in control programs successfully.
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INTRODUCTION

Causative agents of diseases such as malaria, filariasis,
dengue and brain fever are particularly vectored by
Mosquitoes, An immediate necessity is needed to
investigate the propogation of mosquitoes for lessening
diseases by exploring a convenient method to control
vectors. The control of Mosquito especially in third
countries earnest heed on account of absence of
awareness, resistance of insects to chemical insecticides
as well as economic causes(1l). Malaria parasites are
vectored by Anopheles species. Approximately 3.3 billion
are susceptible to malaria risks. Increased prevention and
control measures have led to a reduction in malaria
mortality rates by more than 25% at the globe level (2).
Many insecticides used to gid rid of the damage that
produced by these insects, but they showed high
resistance and in the same time chemicals substances are
enviromenally unsafe. Microbial control by
entonopathogens was used effectively ,nevertheless the
cons of pathogenic agents is spending a long epoch to
settle the target which lead up to considerable loses in
crops and need idealistic weather circumstances to infect
.In modernistic years, Gold nanoparticles (AuNPs) earned
a significance as soporific carriers, seeing that their
sizable surface facilitates easy functionality (3) . AuNPs
that formed by Fungi are renitent to oxidation and also
environmentally stabilized (4; 5; 6).The applicative
aspects of AuNPs include Biology and medicine (7; 8;9;
10)

Microorganism especially entomopathogenic fungi have
ability to form Bionanoparticles by metal reduction so as
to clear away dissoluble metals that accumulated in
environment, so that lessening its toxicity and
biopresence of Microorganisms able to the reduction of
metal biologically could eliminate metals that polluted
environments. For instance, the growth of Shewanella
oneidensis with the existance of sub-mM concentrations
of Ag+ (11).The pros of Biosynthetic AuNPs are less costs
and environmentally safer. High concentrations of
extracellular redox enzymes and capping agents for
AuNPs steadiness, and Its size is Smaller than
nanoparticles formed by other micro-organisms (12; 13).
Metal nanoparticles synthesized by insect pathogens has
been used to control Medical and economic insects.
Bionanoparticles especially silver nanoparticles produced
by Entomofungi have been successfully used against
species of mosquito such as Tricho-derma (14;15),
Aspergillus (16;17) and Fusarium (18;19) were recounted.
This is the first attempt to use Mosquito pathogenic
fungus E.culicis to synthesize gold nanoparticles versus
Anopheles stephensi.

MATERIAL AND METHODS

Mosquito Rearing

To rear insect, the method that described by(1) . Larvae
of A.stephensi were brought from a water pool in AL-
Diwaneyah city near AL-Qadisiyah dairy factory and put
in a container and reared in laboratory at AL-Qadissiya
university ,college of sciences, As insect was identified in
the natural historic museum and research center in
Baghdad university.

An open access journal of International Journal Foundation

ISSN NO : 2456-1045

Isolation and identification of E.culicis

The insect pathogen fungus cultures that was exploited in
the formation of gold nanoparticles was isolated from
adult mosquitos ,where the cadaver placed on
Entomophthora complete medium (ECM) and incubated
for 7 days at 25C .Pure culture was prepared from
subculturing of the fungus on new prepared ECM. Slide
culture was used to identify fungus with observing under
microscope and was confirmed by Dr.Sulaf Hmid Taimoz,
College of Agriculture , AL-Qadisiya university. Pure isolate
were kept at 4C in refrigerator for more experiments.

Synthesis of gold nanoparticles

A liquid medium composed of glucose, yeast extract,
peptone and malt extract was used to culture the fungus in
flasks. After incubation at 27°C and for 7 days. Plastic
sieves were used to obtain the culture supernatant by
segregation the biomass . 10 mL of the culture filtrate was
challenged with 20 mL of HAuCl4 and incubated under
dark conditions at room temperature for 48 hr.

Gold nanoparticles characterization

The steps that followed to characterize the formation of
golden nanoparticles are change in color of fungal filterate
solution that is an important clue for Bionanoparticles
synthesis. Uv-Vis spectroscopy to confirm the existence of
nanoparticles and Transmission electron microscope(TEM)

Toxicity AuNPs Versus A.stephensi

The standard method (21) was used to evaluate toxicity of
synthesized AgNPs against the An. stephensi . Bioassay was
achieved singly at five various concentrations (2, 4, 6, 8,
and 10) ppm of AuNPs. The toxic activity of formed AuNPs
were evaluated, where 25 larva and pupa of An. stephensi
were singly sprayed with 100 ml of aforesaid
concentration, As the control (without AuNPs) was left
without treatment to compare mortalities. Then,
mortalities examined after 24 hours of treatment with
thrice replications to support the outcomes.

RESULTS AND DISCUSSION

Insect pathogen E.culicis fungus

In the current investigation , E.culicis was invitro isolated
for the first time in Irag. The fungus was identified relying
on colony properties and Microscopic appearance as show
in figures(1land 2).

Figure(1) E.culicis on culture medium
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Figure(2) Microscopic view of .CuIiCis

Synthesis of gold nanoparticles

The alteration in color(yellow to pink) as illustrated in
figure3(A and B) was Seeing that the collective coherent
oscillation of conduction electrons at the surface of the
gold nanoparticles when The interaction between particles
and oscillating electric field of the incident light happened,
a phenomenon is said to be surface plasmon resonance
(SPR). Alteration in color points out the reduced amount of
HAuCl4 to nanogold which is the initiative in the AuNPs
formation (15; 16). Gold nanoparticles formation using
biological resources is realized to be a type of bottom-up
preface , where in the key reaction is reduction/oxidation
of substrates, herewith the formation of colloidal
compositions. It was as well revealed that micro-organisms
enzymes with antioxidant or reduction specifications are in
charge of the reduction of metal compounds into their
particular nanoparticles (12).

Figure(3A) fungal filtrate before addition of AuNo3

Figur(3B) AuNPs synthesized by E.culicis
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AuNPs characterization

Alter in color in the interaction medium (from yellow to
dark pink) is a decisive proof for synthesis of golden
nanoparticles .For extra information concern the existence
of AuNPs ,UV-Vis spectroscopy which is the most common
method for affirming the formation of nanoparticles .350-
600 nm Uv —visible absorption may provide sight to surface
,allotment ,size and optical characteristics of the nanosized
Au particles. In aquatic solution, The band of the
goldnanoparticles ordinarly align relying on the their
morphology role, seeing that the high sensitivity of
plasmon bands to the sharpness and length of the
nanomaterials tips. The fungus isolate showed apeak at 510
nm(figured4) which proofs the spherical nature of AuNPs
according to standard peak (SPR) wavelength as well as the
existence of AuNPs in the solution . As substantiated by (22
), A strong absorption of the orbicular nanoparticles was at
520 nm and often no absorption at 600 nm. The shape of
AuNPs formed by E.culicis were orbicular and their size 20
to 30 nm according to TEM microscopic view (figure5)

Absorption

200 400 200 800, 1000
nm

Figure(4) UV-vis spectra of synthesized AuNPs from fungal liquid of
E.culicis

Figure(5)TEM im-age of E.culicis synthesized AuNPs
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Toxicity of BioAuNPs versus E.culicis

The current investigation illustrated the activity of
Entomopathogens E.culicis mycellial extract that has
approach for gold nanoparticles formation as biolarvicidal
and pupicidal agent for controlling the most important
insect in health .This is in all probability the first report with
nanogold using entomopathogenic fungus E.culicis. The first
instar of An.stphensi was very sensitive to AUNPs ,where the
mortality reached 100% at an hour of treatment with all
tested concentrations ,As the lowest death rates were
versus fourth instar ,Where mortalities amounted to
(35,50,65,80and 95)% at (2,4,6,8and10)ppm respectively in
the same term. The percent mortality of the third and
fourth instar larvae of An.stphensi was (65,65,80,90 and
96)% and (45,55,75,88and 95)% sequentially after an hour
with respect to the above ppm concentrations
Figur6(A).Pupae were the less effect than larvae with AuNPs
,where the mortalities reached (10 ,25,40.50 and 65)%after
2 hours when treated with all the above mentioned
concentration as show in Figure6(B)

Many scientists focused on the importance of nanoparticles
in insects control (23). The toxicity of silver nanoparticles
formed by fungus Cochliobolus lunatus versus Ae. aegypti
and Anopheles stephensi have been noticed (24). (25)
reported that silver nanoparticles synthesized via
Aspergillus niger have high toxicity versus larvae of some
mosquitos species, where the mortality amounted to
100 percent against Cx. quinquefasciatus larvae to AgNPs
through an hour of treatment, As the effect of AgNPs on An.
stephensi and Ae. Aegypti larvae was less.The activity of
silver nanoparticles formed by entomopathogen Beauveria
bassiana to control dengue vector, Aedes aegypti was used
for the first time by (26) whom pointed out that death rates
of the first and second instar larvae of Ae. aegypti reached
cent percent ,As 86.6 and 83.3%mortality was scored
against third and fourth instars at 24 hr accordingly. It is
proposed that the formation bio-nanoparticles by the insect
pathogenic fungi will be suitable for environmentally safer
and greener program in the control of pathogen vectors
strategy through a biological process.
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Figure(6) effect of AuNPs synthesized by E.culicis against A.stephensi
(A) larvae and (B) pupa

REFERENCES

[1] WHO (2005) Guidelines for laboratory and field testing of
mosquito larvicides WHO/CDS/WHOPES/GCDPP/13

[2] K. Sahayaraj and S. Rajesh(2011)Bionanoparticles synthesis and
antimicrobial applications. Science against microbialpathogens:
communicating current research and technological advances. A.
Meéndez-Vilas (Ed.)JOFORMATEX, 228 — 244

[3] Giljohann, D.A., Seferos, D.S., Daniel, W.L., Massich, M.D.,Patel,
P.C., and Mirkin, C.A. (2010) Gold nanoparticles for biology and
medicine. Angew Chem Int Ed Engl 49: 3280—-3294.

[4] Shulka, R., Bansal, V., Chaudhary, M., Basu, A., Bhonde,R.R.,
and Sastry, M. (2005) Biocompatibility of goldnanoparticles and
their endocytotic fate inside the cellularcompartment: a
microscopic overview. Langmuir 21:10644—-10654.

[5] Bhumkar, D.R., Joshi, H.M., Sastry, M., and Pokharkar,
V.B.(2007) Chitosan reduced gold nanopatrticles as novel carriersfor
transmucosal delivery of insulin. Pharm Res 2:1415-1426.

[6] Gong, J., and Mullins, C.B. (2009) Surface science investigations
of oxidative chemistry on gold. Acc Chem Res 42:1063-1072.

[7] Storhoff, J.J., Marla, S.S., Bao, P., Hagenow, S., Mehta, H.,Lucas,
A., et al. (2004) Gold nanoparticle-based detectionof genomic DNA
targets on microarrays using a noveloptical detection system.
Biosens Bioelectron 19: 875—883.

[8] Huang, S.-H. (2007) Gold nanoparticle-based
immunochromatographic assay for the detection ofStaphylococcus
aureus. Sens Actuators B Chem 127:335-340.

[9] Bhattacharya, R., and Mukherjee, P. (2008) Biological
propertiesof ‘naked’ metal nanoparticles. Adv Drug Deliv Rev60:
1289-1306.

[10] Jelveh, S., and Chithrani, D.B. (2011) Gold nanostructures as a
platform  for combinational therapy in future cancer
therapeutics.Cancers 3: 1081-1110.

[11] Wang, H., Law, N., Pearson, G., van Dongen, B.E., Jarvis,R.M.,
Goodacre, R., and Lloyd, J.R. (2010) Impact of silver(l) on the
metabolism of Shewanella oneidensis. J Bacteriol192: 1143—-1150.

[12] Colfen, H. (2010) A crystal-clear view Nature Mater 9: 960—
961.

Page | 47




Advance Research Journal of Multi-Disciplinary Discoveries ISSN NO : 2456-1045

[13] Das, S.K., and Marsili, E. (2010) A green chemical approach for
the synthesis of gold nanoparticles: characterizationand
mechanistic aspect. Rev Environ Sci Biotechnol 9:199-204.

[14] S.Jain, D. G.Hirst, J. M.O’Sullivan Brit J Radiol (2012),
doi:10.1259/bjr/59448833.

[15] V. C.Verma,S. K.Singh, Ravindra Solanki and Satya
Prakash(2011) Nanoscale Res Lett., 6, 16

[16] Arun Chauhan, Swaleha Zubair, Saba Tufail, Asif Sherwani,
Mohammad Sajid, Suri C Raman, Amir Azam,Mohammad
Owais(2011). Int J Nanomed, 6, 2305

[17] ]Haizhen Huang and Xiurong Yang Colloids Surf A.(
2003)Physicochemical Engineering Aspects. 226, 77

[18] T. K.Murphy, A. M. Sau, C. J.Gole, J. Orendorff, L. Gao, S.
E.Gou, T. H. Li .( 2005)J) Pharm Biomed38, 186.

[19] W. Xu, Y. Wang, R. Xu, S. Liang, G. Zhang, D. Yin (2007)). Mat.
Sci, 42, 6942.

[20] D.Philip.(2009), Spectrochim Acta Part A,73,374.

[21] Bhattacharyya A, Bhaumik A, Usha RP, Mandal S, Epidi TT
(2010)Nano- particles a recent approach to insect pest control. Afr
JBiotechnol 9:3489-3493

[22] Salunkhe RB, Patil SV, Salunke BK (2011) Larvicidal potential of
silvernanoparticles  synthesized  usingfungus, Cochliobolus
lunatusagainst Aedes aegypti (Linnaeus, 1762) and Anopheles
stephensiliston (Diptera: Culicidae). Parasitol Res 109:823-831

[23] Santhoshkumar T, Rahuman AA, Rajkumar G, Marimuthu S,
BagavanA, Jayaseelan C (2011) Synthesis of silver nanoparticles
usingNelumbo nucifera leaf extract and its larvicidal activity
againstmalaria and filarisasis vector. Parasitol Res 108:693-702

[24] Subarani S, Sabhanayakam S, Kamaraj C (2013) Studies on the
impact of biosynthesized silver nanoparticles (AgNPs) in relation to
malaria and Filariasis vector control against Anopheles stephensi
Liston and Culex quinquefasciatus Say (Diptera:Culicidae). Parasitol
Res 112: 487-499

[25] Soni N, Prakash S (2013) Possible mosquito control by silver
nanoparticles synthesized by soil fungus (Aspergillus niger 2587).
AdvNanoparticles 2:125-132

[26] Najitha Banu A, Balasubramanian C, Vinayaga Moorthi P
(2014) Biosynthesis of silver nanoparticles using Beauveria
bassiana against dengue vector, Aedes aegypti (Diptera:
Culicidae).Parasitol Res 113:311-316.

An open access journal of International Journal Foundation Page | 48




