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ABSTRACT

A laboratory based bioassay has been conducted to evaluate the mosquito repellency and oviposition deterrence of
Laggera aurita medicinal plant. Acetones extract of the whole plant of Laggera aurita was used for repellent and
oviposition deterrent activity against mosquito vector Anopheles stephensi Liston (Diptera: Culicidae). The
concentrations of the acetones extract of Laggera aurita ranging between 0.03125% and 0.5% showed less egg
laying by female mosquitoes in treated bioassay than untreated control indicating oviposition detterent activity.
Percent repellency obtained against An. stephensi was 100% up to 1 hour at the 10% concentration of the extract,
whilein case of 2.5% DEET solution it was 100% repellency up to 6 hours with respect to untreated control. These
observations show that the Laggera aurita extract possesses repellent and oviposition deterrent activities against
mosquito vectors and may be exploited for commercial development as a mosquito repellent for the protection
against mosquito hites.
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INTRODUCTION

Anopheles stephens is an important vector of malaria in many urbaraarin India. In urban areas the use of
synthetic chemical insecticide in public healthasysris very difficult. Thus one of the approachesdntrol malaria

in urban areas is to prevent man-mosquito contagéhterrupt the disease transmission. In such mistances
mosquito repellents can be used for personal piote@along with other methods such as larvicidimgl &pace
spraying of insecticides.

Mosquito repellents are commonly used for perspnaiection against mosquito bites and thus helpr@vention
of the disease transmission. So far DEET (Dieth@l rhethyl Benzamide, also known as diethyl 1-mdaiide), a
synthetic chemical is the most common mosquito Ilepeavailable in the market, which has shown Hepey
against mosquitoes and other biting insects [1]sdlito repellent properties of certain plants hale been
exploited for the development of herbal mosquitgetient products [2]. Personal protection againssauito bites
was reported for the gent&icalyptus maculate citriodon [3], Azadirachta indica [4] Pelargonium citrosum [5] ,
Lantana camara [6] and Mentha [7]. Similarly oviposition deterrents can be ugedorevent mosquitoes from egg
laying in container breeding habitats.

Sukumar [8] listed 346 species from 276 genera @Mdamilies which have been tested against moseglifor
various effects such as toxicity, oviposition detat and repellency. Some species of family Aseaacnamely
Laggera pterodonta and Laggera aurita is used mainly used mainly as antispasmodics,etityrlaxative and
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antidysentric [9], but there is no report aboutrisecticidal or repellent activity. This commurtioa deal with the
laboratory studies carried out to ascertain the@asition deterrent and repellent propertiedafigera aurita in
Anopheles stephensi, a mosquito vector of malaria.

MATERIALSAND METHODS

Acetone extract of whole plant of Laggera aurita

Plants were collected from villages of Delhi stared dried in shade and ground to fine powder irelactric
grinder. Acetone extract of whole plant was madseesally following the method [10]. Twenty five am
powdered material was extracted three times inxhlsb apparatus using 750 ml acetone &C50rhe acetone
extract was made solvent free by evaporating theesband the final residue dbggera aurita extract was kept at
-20Pc until testing for adult repellent and ovipositideterrent activity.

Extract concentrations: 0.5 gram of extract wadissolved in 5 ml of acetone considered as 10%kstotution.
Further dilutions were made with acetone to ob&¥n and 2.5% concentrations for testing repelletividg, and
0.5%, 0.25%, 0.625%, 0.03125% concentrations fgramition deterrent activity.

Mosquito strainsfor oviposition deterrence and repellency

Mosquito species\n. stephensi maintained at National Institute of Malaria Reskalaboratory was used for these
studies. Adult mosquitoes were provided with 10%rsse solution. The 5- 6 days old females stareed 2 hours
before the experiment were used for repellent agtiand blood-fed gravid adults were used for osgiion
deterrent property.

Preparation of thetest and control replicates for repellent activity

Ten percent sugar solution was prepared in watem fwhich 500 ml solution was taken. Sufficient ditsnof
bleached cotton was stacked into a 500 ml Styrofgkass and 466 of 10% sugar solution was poured in to the
glass and the cotton was soaked. The cotton dbfhwas stretched out side into circular form. Rivimg 40ml
was used to prepare repellent formulation. Tolof the sugar solution of acetone extract conegioh was mixed
to arrive at the desired concentrations, nameB§%2.5%, and 10% and was poured evenly on the sggked
cotton in the above Styrofoam glass. Similarly DEET2.5% in 10% sugar soaked cotton was prepanedde as
positive control and only 10% sugar soaked cottas wsed as negative control. Controls were supplesd with
the equal amount acetone required for the expetim@thout extracts. Tween-80 was used as an enersit
0.05% concentration in the final test solution.

Repellency test

These studies were carried out in a room maintaate2l’C and 70% RH following the procedure described in
Protocols for Uniform Evaluation of Insecticides fese in Vector Control [11]. Hundreih. stephensi mosquitoes,
starved for 24 hrs, were placed in cage (60x60x&)dmthe room. In cage, the Styrofoam glasseh wittton
soaked with three different concentrations of avetextract of.aggera aurita namely 2.5%, 5%, and 10% made in
10%sugar solution, DEET 2.5% (positive controlllB?o sugar solution and 10% sugar solution (negatverol)
were placed in four different corners and one mdhntre of the cage. After five-minute landing misuvere made
at 0, 1, 2, 4, 5, and 6 hours. The glasses werevednfrom the cage after the five minute observatb each
interval of time. For subsequent exposure the joosdf the cups were inter changed to differenheos.

Oviposition deterrent

An. stephensi reared and maintained at National Institute ofdvial Research laboratory were used for these studie
The experiments were run at room temperature amdidity following the procedure described in Protiscéor
Uniform Evaluation of Insecticides for use in VectGontrol [11]. Twenty gravid femalén. stephens were
transferred to each mosquito in to experimentabc&jastic bowls containing 100 ml of water weeated with
extract to obtain test solution 0.5 %, 0.25%, 0,126625 and 0.03125%. In these cages, two bowtirngp100 ml

of water, one treated and the other with a solgentrol that contain 1% hexane were placed. Thepéaates for
each concentration were run with cages placestsjdgide for each bioassay. The experiments werefou24
hours and the number of eggs laid in treated antt@doowls was recorded.
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3.1. Data Analysis

Landing rates of the mosquitoes on different cotregions of the formulation of acetone extraclLafigera aurita
(2.5, 5.0, and 10 %), DEET (2.5%) and negative rabr{t0% sugar solution) were recorded. Observatimere
made at hourly intervals. Data was reported as nudafie observations for each of the formulatioerdent
repellency was calculated by using the followingfala [12]

% Protection= [(Control-Treated)/Control] x100

Where Control is the mean number of mosquitoesifgnadn negative control (10% sugar solution); amelated is
the mean number of mosquitoes landing on the remsl(DEET and extract afaggera aurita). Percent repellency
was corrected by using Abbott formula [13]

Oviposition deterrence was calculated as follows:

% Oviposion deterrence = [(No. of eggs laid in toolaNo. of eggs laid in treated bowls)/No. of edg&d in
control] x100

RESULTS

Table-1 showed the mean no. of mosquitoes landidgparcent repellency at different concentratiointhe extract
and 2.5 % DEET in six hours. It is evident frone tata that the overall repellency rates of théomeeextract of
Laggera aurita varied between 60-100% (Table 1). The acetone&xshowed strong repellent activity against
adult Anopheles stephensi (100% in the first hour and 70% after 6 hours)at 10% concentration. Against DEET-
2.5%,An. stephensi have shown 100% repellency up to 6 hours.

Table-2 showed the oviposition deterrent activify Laggera aurita extract against gravid femal&nopheles

stephensi. The data showed that exposure to plant extrdgbited overall oviposition in treated bowels aie t
numbers of eggs laid were comparatively lesserdatéd bowels than those in untreated bowls iretseof the
total number of eggs laid both on treated or umtdowls (Table 2). At the highest concentratitres acetone
extracts reduced egg laying by 89.18%.

DISCUSSI ON

The extract made frorhaggera aurita whole plant possessed significant repellent ptoggeragainsiin. stephensi
which is similar to that reported for some othertiad repellent products [3],[14] 10% concentratweas found to be
most effective in repellind\n. stephensi malaria vector. The percent repellency at differdiservation periods (Ohr,
1hr, 2hr, 4hr and 6hr) ranged from 60-100% at d#ifé concentrations of the extractlafggera aurita. However,
these results pertain to the effectiveness in aageeriments using only sugar solution as attractkotther
confirmation by testing this repellent on humanjeabin laboratory and in field is needed. Variqlent have been
reported to possess repellent activity against oitses[8], [15].Certain repellent products based Apium
graveolens, Corymbia citriodora(Lemon eucalyptus)Azardirachta indica, Lantana camara , Cymbopogon spp,
Mentha piperita, Tegetes minuta and some other plants product have been evaluabedg the past one decade.
Tawatsin [14] demonstrated under laboratory coodgithat volatile oils derived from turmeriCufcuma longa),
citronella grass@ymbopogon winterianus), and hairy basil@cimum americanum) with the addition of 5% vanillin
were effective in repelling both diurnal and nootlrmosquitoes for up to six hours. Personal ptimtleagainst
mosquito bites was reported for the gelusalyptus maculate citriodon [3], Azadirachta indica [4] and Pinus
longifolia [16].Maia and Moore [2] reviewed the work on rdeety effect of some plants and noted that para-
methane 3,8 diol (PMD)obtained from lemon eucalgd@orymbia citrodora provides very high protectioom a
broad range of insect vector over several hourdewather plant extracts and oils repel mosquiteat their effect
lasting from several minutes to few hours as thefive ingredients tend to be highly volatile, aadidly evaporate
leaving the user unprotected.

Selection of a repellent for further developmeniraa be based on the results of any one test dgasiagle insect
because mosquito responses to repellents varynwiéhd among species [17], [18]. The protectagainst Cx
tritaeniorhynchus and Cx. quinquefasciatus, the vectors of Japanese encephalitis [19], [2@] fdariasis [21], [22],
respectively, is considered as satisfactory. Thetcae-extracted.aggera aurita may also protect against other
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mosquito vector species. Further studies shoulthbestigated on human subjects and against differersquito
vectors under both laboratory and field conditions.

In laboratory oviposition deterrent test, extrattaggera aurita greatly reduced the number of eggs deposited by
gravid An. stephensi. At the highest concentrations the extracts (0.8P6¢gg lying was reduced up to 89.18%.
Present study show the repellency and ovipositieterdence againgin. stephensi vector of malaria. It may be
concluded that a dose of 10% and 0.25% could bé faseachieving the desired level of protectioniagalanding

of An. stephensi and reduce egg laying of this mosquito. Howeveesé results pertain to the effectiveness in cage
experiments using only sugar solution as attracteimis, further confirmation by testing this repall on human
subjects in laboratory and in field is needed. lkertresearch is being continued to develop newllespe from a
natural origin that not only offer effective antiesguito products but are also bio-rational altéveatto synthetic
chemicals.

Table 1: Percent repellency and mean No. of mosquito landing on extract of Laggera aurita against An. stephensi at different conc

Doses% % repellency and No. of mosquito landing at differatervals
0 hour (%) 1 hour 2 hours 4 hourg 6 hourg
Tre-2.5 (80.6)1.33| (82.0)0.33  (85.2)0.33 (76.5)1|33(60.0)1.0
Tre-5 (85.4)0.66 | (85.000.33 | (87.5)0.6€ | (86.71.0C | (62.2)1.6¢€
Tre-10 (100.0)0.00  (95.8)0.33  (94.2)0.33  (90.5)0}6670.0)1.33
DEET 2.5| (100.0)0.04 (100.0)0.00 (94.2)0.83 (92230 (100.0) 0.00

Table-2, Oviposition deterrent activity of Laggera aurita against gravid female An. stephensi

Concentration No. of eggs in Bowl (%) Oviposition
(%) Treated Non treated Deterrence
0.5 80.66+ 24.172| 740.66+236.899 89.18
0.25 100.66+ 26.102 730.66+245.441 86.30
0.125 310.66+ 82.282 710.66+183.003 56.33
0.0625 465.66+139.929 700.66+184.868 33.57
0.03125 510.33+197.67f 650.33+194.680 21.53
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