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ABSTRACT

Mosquitoes are associated with the transmission of malaria, dengue, chikungunya, Japanese encephalitis, filariasis
and other viral diseases throughout the globe. The present study was carried out to establish the properties of |eaf
extract of Cadaba indica lam with different solvents Ethanolic, Hexane, Chloroform and Petroleum ether - were
tested for larvicidal activity against mosquitoe such as dengue vector, Aedes aegypti. The Ethanolic, Hexane,
Chloroform and Petroleum ether was moderate considerable mortality; however, the highest larval mortality was
ethanolic extract observed in mosquito vector. The ethanolic extract had higher mortality with the values of LC50=
115.70, 96.09, 144.50, and 143.75 ppm and LC90= 215.46, 204.98, 233.82 and 260.86 ppm was observed. The
results suggest ethanolic extract of C.indica lam have potential to be used as an good larvicidal activity an ideal
eco-friendly approach for the control of dengue vector, A. aegypti astarget species of vector control programs.
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INTRODUCTION

Mosquito-borne diseases, such as malaria, filajiadengue, yellow fever, and Japanese encephalitigribute
significantly to disease burden, death, poverty social debility in tropical countries [11], [10Mosquito-borne
diseases have an economic impact, including losimmercial and labor outputs, particularly in cii@s with
tropical and subtropical climates; however, no pérthe world is free from vector-borne diseasgs A& obvious
method for the control of mosquito-borne diseasehé use of insecticides, and many synthetic ageswe been
developed and employed in the field with consideraduccess. However, one major drawback with thee afs
chemical insecticides is that they are non-selectind could be harmful to other organisms in theérenment. It
has also provoked undesirable effects, includingcity to nontarget organisms, and fostered envirental and
human health concerns [14]. The toxicity probleogether with the growing incidence of insect resise, has
called attention to the need for novel insectici§&8] and for more detailed studies of naturallycuing
insecticides [5]. Natural products of plant origiith insecticidal properties have been tried ia thcent past for
control of variety of insect pests and vectorsnBlare considered as a rich source of bioactieenatals [29] and
they may be an alternative source of mosquito cbmatgents. Ehanobotnical searchreveals use of rmaditional
herbs in treatment of various diseases, which suelly free fromside effects, are economical aisd akccessible to
humans and provide significant potential for thevelepment of novel biomolecules [19]. Herbal mewukcifor
curing number of diseas€assia tora [25] Cassia obtusifolia [26]. However 80% of the world’s population use
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plant as their primary source of medication [2].tiMal products are generally preferred becauseheir tess
harmful nature to non-target organisms and dubeis innate biodegradability.

Many studies on plant extracts against mosquitcakhave been conducted around the world. Extoactssential
oils from plants may be alternative sources of radsglarval control agents, as they constitutech source of
bioactive compounds that are biodegradable intdaaxdm products and potentially suitable for usecontrol of
mosquito larvae. In fact, many researchers havertegh on the effectiveness of plant extracts oemsal oils
against mosquito larvae [27], [3], [4]. [18fudied the effect of some indigenous plants an ldrvicide and
ovipositional properties oA. stephensi. [6] investigated that the larvicidal effect ofieous exudate from the tender
leaves ofAzadirachta indica. Citrullus colocynthis is an annual herb found in wild as well as cutéhathroughout
India in the warm areas. The leaf and fruit exsadtbel Aegle marmelos) and leaf extracts dpuntia, Nochi, and
Jatropha are potential against various pests [28]. The eticdtate extracts of the stem bark exhibited maoelera
insecticidal activity againg?haedon cochleariae andMusca domestica [24]. A 23% mortality was noted at | instar
larvae by the treatment & ilicifolius at 20 ppm, whereas it was increased to 89% app@® of A. ilicifolius leaf
extract treatment [13].

Hence, the present study has been attempted to ansikevey of widely distributed plant, whose extsanay be of
great biocontrol value in the context of integratedtor control management. The results of thegmtestudy would
be useful in promoting research aimed at the deveémt of new agents for mosquito control based ioadtive
from indigenous plant source. In view of the rebeimcreased interest in developing plant origisdaticides as an
alternative to chemical insecticide, this study waslertaken to assess the larvicidal potentiahefextracts from
the medicinal planCadaba indica lam against medically important species of mosquitdaeé. aegypti.

MATERIALSAND METHODS

Collection of eggs and maintenance of larvae

The eggs ofA. aegypti were collected from National Centre for Diseasent@d (NCDC) field station of
Mettupalayam, Tamil Nadu, India, using an ‘O’ typeush. These eggs were brought to the laboratody an
transferred to 18x13x4 cm enamel trays containiG@ Bl of water for hatching. The mosquito larvaerave
pedigree dog biscuits and yeast at 3:1 ratio. Beelihg was continued until the larvae transfornmtd the pupal
stage.

M aintenance of pupae and adults

The pupae were collected from the culture traystaawsferred to plastic containers (12x12 cm) daoirtg 500 ml
of water with the help of a dipper. The plasticsjarere kept in a 90x90x90 cm mosquito cage fortamnkrgence.
Mosquito larvae were maintained at 27+2°C, 75-83% &hder a photoperiod of 14 L:10D. A 10% sugausoh
was provided for a period of 3 days before bloatlifieg.

Blood feeding of adult mosquito vectors

The adult female mosquitoes were allowed to feetherblood of a rabbit (a rabbit per day, exposedhe dorsal
side) for 2 days, to ensure adequate blood fedding days. After blood feeding, enamel trays withter from the
culture trays were placed in the cage as oviposgidstrates.

Plant bioassay

Cadaba indica lam was collected from the Kaveri river bank, Mapalh, Namakkal, India. The plants were
authenticated at BSI (Botanical Survey of India) éhe voucher specimens were deposited at Zodegartment,
Bharathiar University, Coimbatore, Tamil Nadu, kadC. indica lam plant was washed with tap water and shade-
dried at room temperature. The dried leaves (800vepe powdered mechanically using commercial atzdtr
stainless steel blender and extracted with ethgniaixane, chloroform and petroleum ether in a Bbxdpparatus
(boiling point range 60—80°C for 8 h. The extra@swconcentrated under reduced pressure 22—26 min#sf@
and the residue obtained was stored at 4°C. Thaastfiltered through a Buchner funnel with Whatnmamber 1
filter paper. The yield of extracts was ethanoli2.2 g), hexane (9.34 g), chloroform (9.64 g) pattoleum ether
(7.64 g). One gram of the plant residue was diggbim 100 ml of acetone (stock solution) consideagd % stock
solution. From the stock solution, 50 to 250 ppmiatgs concentration was prepared with decholorohéde water,
respectively.
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Larval toxicity test

A laboratory colony ofA. aegypti larvae was used for the larvicidal activity. Twefitre individuals of early-fourth
instar larvae were kept in 500-ml| glass beaker animg 249 ml of dechlorinated water and 1 ml oSided
concentration of plant extracts were added. Lafwadl was given for the test larvae. At each testmutcentration,
two to five trials were made and each trial cossist five replicates. The control was setup by mgxiL ml of
acetone with 249 ml of dechlorinated water. Thedarexposed to dechlorinated water without acesemeed as
control. The control mortalities were correctedusyng Abbott’s formula [1]. LC50 and LC90 were adlted from
toxicity data by using probit analysis [7].

. Observed mortality in treatment - Observed mortality in control
Corrected mortality = 100 - Control mortality X 100

ObserNumber of dead larvaeved mortality in treatment - Observed mortality in control

Percentage mortality = X 100

Number of larvae introduced
Statistical analysis

The average larval mortality data were subjecteghrmbit analysis for calculating LC50 and LC90, awttier
statistics at 95% fiducidal limits of upper conide limit and lower confidence limit, an@ values were calculated
using Finney’s method. SPSS software package 16ér8idh was used.

Table 1. Larvicidal activity of Ethanolic solvent extracts of C. indicalam against the dengue vector, A. aegypti

95%Confidence Limit

Larval LC50(LC90)

stage Slope (opM) LC50 LC90 X2(df=3)
LCL UCL LCL UCL
| 0.390¢ 115.70(215.4¢ 104.7¢ 125.7¢ 200.4: 235.1: 3.42(
I 0.3276 96.09(204.98) 61.15 120.15 174.31 264.80 5.432
1 0.3364 144.50(233.82) 101.40 126.15 215.58 258.52 1.241
Y 0.3296 143.75(260.86) 104.97 180.83 213.65 386.55 9.829

LCL - lower confidence limit, UCL - upper confidence limit, 2 - chi square value, df - degrees of freedom

Table 2. Larvicidal activity of Hexane solvent extracts of C. indicalam against the dengue vector, A. aegypti

95%Confidence Limit

LC?SSHSQO) LC50 LC90 X2 (df=3)
LCL UCL LCL UCL

| 0.396¢ 116.82(214.27 106.1¢ 123.6¢ 214.27 233.4( 3.21¢

1] 0.3464 97.24(203.53) 84.22 108.42 188.09 244.02 2.721

] 0.3484 144.50(233.82) 101.40 126.15 215.58 258.52 1.241

\Y 0.346¢ 169.79(297.1. 157.8. 182.6¢ 272.8¢ 330.9¢ 0.421

Larval stage Slope

LCL - lower confidence limit, UCL - upper confidence limit, 2 - chi square value, df - degrees of freedom

Table 3. Larvicidal activity of Chloroform solvent extracts of C. indica lam against the dengue vector, A. aegypti

95%Confidence Limit

LC?SSHSQO) LC50 LCo0 X2 (df=3)
LCL UCL LCL UCL

| 0.3892 115.70(215.46) 104.76 125.75 200.42 235.12 3.420

1] 0.3388 96.09(204.98) 61.15 120.15 174.31 264.80 5.432

] 0.348: 14450(233.8. 101.4( 126.1f 2155¢ 258.5: 1.241

\Y 0.3508 174.28(298.02) 162.53 187.05 274.23 331.06 0.749

LCL - lower confidence limit, UCL - upper confidence limit, 2 - chi square value, df - degrees of freedom

Larval stage Slope

RESULTS

The Ethanolic, Hexane, Chloroform and Petroleunere#xtracts of the leave of the pl&@adaba indica lam were
studied for use as eco-friendly insecticides irt&®esults on the larvicidal activities of leafradts obtained in this
study confirm their potential for the control ofVal population of mosquito vectd. aegypti. Ethanolic, Hexane,
Chloroform and Petroleum ether resulted in modenatetality, however instead of polarity based fsotvent the
ethanolic extract (Tables 1) had higher mortalitthvthe values of LC50= 115.70, 96.09, 144.50, 448.75 ppm
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and LC90= 215.46, 204.98, 233.82 and 260.86 ppmakasrved. The Hexane extract (Tables 2) obsenveéd i
aegypti had values of LC50=116.82, 97.24, 144.50 and B&h7ppm and LC90=214.27, 203.53, 233.82 and
297.12 ppm, respectively. The Chloroform extra@hf€s 3) observed in had values of LC50=115.7@%YAE.44.50
and 174.28 ppm and LC90=215.46, 204.98, 233.8228&102 ppm, respectively. The Petroleum ether ektra
(Tables 4) observed in had values of LC50=137.35.52, 181.06 and 202.37 ppm and LC90=263.81, 303.4
346.62 and 348.83 ppm, respectively. Tf2evalues are significant at P<0.05 level. The 954fidence limits
LC50 (LCL-UCL) and LC90 (LCL-UCL) were also calctdd. Larval mortality was observed after 24 h expes
No mortality was observed in the control group. Tésults of larvicidal activity clearly indicateahthe percentage
of mortality being directly proportional to the a@ntration of the extract. Solvents of the plaritaot ofC. indica

lam were used at different concentrations, ran@iogn 50 to 250 ppm, respectively.

Table 4. Larvicidal activity of Petroleum ether solvent extracts of C. indica lam against the dengue vector, A. aegypti

95%Confidence Limit
LC%SSHSQO) LC50 LC90 X2 (df=3)
LCL UCL LCL UCL
| 0.3508 137.32(263.81) 124.91 149.225 24254 293.09 3.362
1l 0.3140 156.52(303.44) 142.94 17052 275.23 344.36 0.2100
1] 0.2780 181.06(346.62) 165.80 198.93 309.27 403.89 1.425
\Y 0.2892 202.37(348.83) 187.64 220.67 314.374 400.24 0.666

LCL - lower confidence limit, UCL - upper confidence limit, 2 - chi square value, df - degrees of freedom

Larval stage Slope

DISCUSSION

Mosquito-borne diseases, such as filariasis, nalalengue, yellow fever, and Japanese encephalitigribute
significantly to disease burden, death, poverty aacial debility in tropical countries [12]. Lymaitic filariasis
caused byV. bancrofti and transmitted by mosquit@ quinquefasciatus is found to be more endemic in the Indian
subcontinent. It is reported th@t quingquefasciatus infects more than 100 million individuals worldwicnnually
[23]. The larvicidal activity of the essential odqueous solutions of the stalks and leaves Cofton
argyrophylloides, Croton nepetaefolius, Croton sonderianus, andCroton zehntneri showed 100% mortality at 50 ml
againstA. aegypti [15], [17] also reported that the main componemithyleugenol and alpha-copaene €r
nepetaefolius (LC50 of 84 ppm); alpha-pinene and beta-pineneCioargyrophylloides (LC50 of 102 ppm); and
alpha-pinene, beta-phelandrene, and transcaryapteytfor C. sonderianus (LC50 of 104 ppm) ancC. zehntneri
exhibited higher larvicidal activity with an LC50 28 ppm againsA. aegypti. [9] Reported that the highest larval
mortality was found in benzene extract of Ervatanteonaria against the larvae ©f quinquefasciatus, with LC50
and LC90 values of 96.15 and 174.10 ppm. The coporeding LC50 value of leaf acetone, absolute altoho
petroleum ether, chloroform/methanol (1:1, v/v)hbene and ethyl acetate extractSafinum nigrum were 72.91,
59.81, 54.11, 32.69, 27.95 and 17.04 ppm, resmdgtiafter 24 h of exposure period agai@stguingquefasciatus
[22]. In the present studhe ethanolic extract had higher mortality with tadues of LC50= 115.70, 96.09, 144.50,
and 143.75 ppm and LC90= 215.46, 204.98, 233.82&60dB6 ppm was observed agaifisagypti followed by the
Hexane extract observed i aegypti had values of LC50=116.82, 97.24, 144.50 and B&Eh7ppm and
LC90=214.27, 203.53, 233.82 and 297.12 ppm, rebmbet The Chloroform extract observed in had valwé
LC50=115.70, 96.09, 144.50 and 174.28 ppm and L29546, 204.98, 233.82 and 298.02 ppm, respectivély
Petroleum ether extract observed in had valuesC&0=137.32, 156.52, 181.06 and 202.37 ppm and L28®81,
303.44, 346.62 and 348.83 ppm, respecti@], [21] have reported that the highest larvalrtality was found in
leaf acetone, chloroform, methanol and petroleumeredfCanna indica (LC50=29.62, 59.18, 40.77 and 44.38 ppm;
LC90=148.55, 267.87, 165.00 and 171.91 ppm) agaesbnd-instar larvae (LC50=121.88, 118.25, 6916 a
56.31 ppm; LC90=624.35, 573.93, 304.27 and 248pM)mnd against fourth-instar larvae and acetooewater,
methanol and petroleum ether extractslmdmoea carnea (LC50=61.17, 41.07, 41.82 and 39.32 ppm; LC90 =
252.91, 142.67, 423.76 and 176.39 ppm) againsnskecstar larvae (LC50=145.37, 58.00, 163.81 and®lppm;
LC90=573.30, 181.10, 627.38 and 162.63 ppm) andHeuostar larvae o€. quinquefasciatus, respectively.

The present investigation revealed that the crxti@e of C. indica lam possesses remarkable larvicidal activities
against dengue vectok, aegypti as target species. This study is the first to repoithe mosquito larvicidal activity
of C. indica lamleaf extracts of plant showed that it has good effettive mosquito control properties and also can
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act as an eco-friendly biopesticide for furtherteecontrol programs. Further purification and @werization of
the bioactive fraction of. indicalamare underway in our laboratory.
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