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Abstract
Insecticides resistance and the correspondinghhealt environmental challenges that arises asudt i&fsthe
use of synthetic chemical based insecticides prsitigt search for better alternative control measwtach are
more effective, specific in action and less toXibe 4th instar larvae @&nopheles spphe vector of the deadly
plasmodiumwere evaluated in this research against aquealisnathanolic leaf extracts of the plditralima
nitida. Results revealed that aqueous leaf extract ofdbieplant had a mean mortality of 11 at 24hrs exy@os
and concentration of 5.0mg/ml. 95% mortality wasoalecorded at 5.0mg/ml after 48hrs exposure. Netia
leaf extract had a mean mortality of 7.7 at 48kgosure time and same concentration of 5.0mg/mielver, at
72hrs exposure, (concentration 5.0mg/ml), the nmaartality increased to 19.3 (97% mortality). The dvé:
Lethal Time evaluated using probit analysis at 9Géffidence Limit showed the average lethal timéheftest
organism Anopheles larvae to the methanolic extimdie 55hrs and 29hrs for the aqueous leaf extidts
result hence supports the fact that leaf extraicB mitidacan be used as a source of eco-friendly alteresiiv
the control of mosquito vectors, if developed.
Keywords. Resistance, Insecticidesnopheles spgco-friendly, Larviciding

1. Introduction

Mosquitoes are vectors of disease causing agemts! favithin almost all tropical and subtropical ctiies. They
are responsible for the transmission of pathogensing some of the most life-threatening and dekitig
diseases of man, like malaria, yellow fever, denfpwer, filariasis, encephalitis, etc (Chanetaal, 2008 and
ICMR Bulletin, 2003).Which has put 55% of the wdslgopulation at risk in 124 countries (Beattyal, 2007).
According to WHO/UNICEF, 2005 in their first compensive report of the Roll Back Malaria partnership
malaria is endemic in 117 countries with some 3lRob people living in risk areas all over the Mabr
Anopheline mosquitoes are the vector responsibil¢hfo transmission of malaria (Wendyal, 2012). Around
the world, the medical and economic burden causeddator-borne diseases continues to grow as durren
control measures fail to cope (Radhidaal, 2011). There is therefore an urgent need to ifyenéw control
strategies that will remain effective, even in faee of growing insecticide and drug resistanceh§and
Malaney, 2002). Repetitive use of man-made inseleticfor mosquito control disrupts natural biolagicontrol
systems and lead to reemergence of mosquito pamsa(Radhikaet al, 2011). It also resulted in the
development of resistance, detrimental effects on-target organisms and human health problems and
subsequently this initiated a search for altermationtrol measures (Dasal, 2007 Zhanget al, 2011). The use
of biological control agents such as predatory fiskgner, 1995), bacteria (Becker & Ascher, 1998dtozoa
(Chapman, 1974), fungus (Murugesan, 2009), nemat@idaya & Gaugler, 1993) and plant products (Mathur
2003) had shown promising results in the controiofquito populations. The development of new agias,
including naturally occurring larvicides in the ¢ of mosquitoes, is important in order to countee
evolution of resistance in target populations ahd possible effects on non-target organisms (Catid
Yanikoglu, 2006). The workAn Investigation of the Lethality oPicralima nitida, Family Apocynaceadn
Malaria Vector Control was therefore carried outetplore the possibility of using this plant agaittsese
deadly insect vectors. The pldnicralima nitida family Apocynaceae has for many years been ugedinal
dwellers in Oguta and other parts of southeastégeri for the treatment of various diseases lildama and
other forms of fever. The use of this plant agapehogenic diseases was examined by (Nwailal, 2011
and Okokoret al, 2007) examined its use against protozoan infesti@ibuaet al, 2013 and Ubulonet al,
2012) examined the larvicidal effect of the leafngées while (Ubulomet al, 2012) also evaluated the
antifungal effects.
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2. Materialsand Methods

2.1. Collection of Plant samples

Fruits and leaves of the Pldricralima nitidawere collected from Oguta Local Government Arednud State,
Nigeria. The plant was identified by a professigmaht traxonomist at the herbarium section ofltiiernational
Center for Ethno—Medicine and Drug Development,Kkay Enugu State, Nigeria.

2.2. Photochemical Screening
Screening was conducted in accordance with (EvadsTaeas, 2002). The phytochemical tested for ohed
saponin, steroid, tannins, terpenes, alkaloidgagligles and flavonoids.

2.3. Preparation of Samples

Leaf and seed samples were collected washed andrienl under shady condition at room temperature
(28+2XC). 1g of each dried samples was then pulverizetlearacted using a soxhlet extractor. Extractsewer
then evapourized using a rotary evaporator unhilesis were completely evaporated to get the daditlicrude
extracts. The crude extracts thus obtained wasdtor sterilized amber coloured bottles and manethiat 4c

in a refrigerator.

2.4. Stock Preparation

2.5g of the extracts was solubilized in 5ml diméthiphuroxide (DMSO), the mixture was then madewiit
495ml of water to get a stock solution of 5mg/mita@ed concentrations of 4mg/ml, 3mg/ml, 2mg/ml, imig
and 0.5mg/ml.

2.5. Larvae ldentification

Larvae used for this research were identified lprafessional parasitologist from the DepartmenZoblogy,
University of Nigeria, Nsukka. They lacked the taibe (Siphon) which is possessed by other genusosfjuito.
They lay parallel to the water surface unlike otfpenus that stays at an angle to the water surface.

2.6. Proceduresfor Insect Rearing:

About 100 unparasitalized 4th instar larvae ofittsect were collected from flooded grass field. Tdrgae were
identified by a parasitologist as Anopheles by aagitologist at the department of Zoology Universiif
Nigeria, Nsukka. Larvae collected were reared owal protected with net to trap the adults wherytamerge.
The larvae were fed with quaker oat. Emerged atholsquitoes were transferred to an oviposition oaijle
potted plants. Adult mosquitoes were fed with 10Mcgse solution, laboratory reared albino rats wads®
provided as source of blood meal for the adultstr&s were placed within the cage for laying ofj®gEggs
laid were collected on daily basis and were reayttethe 4' instar before they were used for the bioassay.
2.7. Bioassay

Larvicidal bioassay of individual plant extractssmasted against 4th instar larvaeAmiopheles spplhe tests
were conducted, in accordance with (WHO, 2005) qmait with slight modification.Three replicates and a
control were run simultaneously during each tffalenty healthy larvae were introduced into eaclsgjlaeaker
and mortality was observed at 24, 48 and 72ltabvicidal activity of each extract was determinbg,counting
the number of dead larvae on daily basis (24hesvat). The dead larvae in the three replicateewembined
and expressed as percentage mortality for eacheotmation. Larvae were recorded dead when thegdaib
move after probing with a needle.

When the control mortality ranged from five to tweper cent, the observed percentage mortalityasascted
by Abbott’'s (Abbott, 1925fprmula.

% Po — % Pc
P=——— X 100
100 — % Pc

Where P is the corrected mortality, Po is the olestmortality and Pc is the control
Mortality, all expressed in percentages.

2.8. Statistical Analysis

Results obtained from research were analysed ysivlgjt analysis as developed BY. Statistical package foe
social sciences (SPSS) version 16 was used farthlgsis.
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3. Reaults

Phytochemical screening of the plant revealed thegnce of bioactive ingredients in the leaf extodiche test
plant. Test showed that P. nitida is rich in alkddp flavonoids, saponins, tannins, terpenes aycbgldes.

3.1. Bioassay

The bioassay results as shown in table 1 and 2 shb& mean mortality values of the two extractseiiTh
percentage mortality at the various time of expessralso shown in the tables. Result shows tleaatueous
leaf extract showed a mean mortality of 11 aftet2drs exposure at 5.0mg/ml, but at 48 hours expose
mean mortality increased to 19 which indicates 3%%he test larvae. Mean mortality for the methantdaf
extract after 24 hours exposure at 5.0mg/ml wasuB,increased to 19.3 after 72 hours exposureeaséime
concentration. This amounts to a percentage miyrtflio7%.

3.2. Lethal Median Time

The lethal median time of extracts at the variomiscentrations, expressed as log of time is showFigare 1.
The average lethal time for which approximately gs#fcent of larvae exposed would die was 55 hours fo
methanolic extract were as that of the aqueouseleafict is approximately 29 hours.

4. Discussion

Larviciding as a strategy in the fight against gtsgest is gaining grounds as most research focoisethe
elimination of pest at their immature stage rathan their adult forms. The use of plants and pteatucts has
also been a focus research area in the searchofwmibe alternative to chemical based insectici®msalan
(2005) , reviewed the application of larvicide frdrotanical origin as an essential part of IMM, armdlious
mosquito control agents such as ocimenone, rotergamlin, quassin, thymol, eugenol, neolignanboene
and goniothalamin. The larvicidal effect of thendld. nitida has been previously studied by (Ubuktnal.,
2012 Dibuaet al, 2013). The use of plants belonging to the fatWlpocynaceaewas also reported to exhibit
significant cidal effect on the larvae of variousséct pest by (Al-Doghairet al, 2004). Phytochemical
screening of the plant revealed the presence ofophgmicals corresponding to those reported byipusv
works. The mortality was more with the aqueous kedfact, showing a mean percentage mortality 86 %
48hrs exposure at a concentration of 5.0mg/ml amgan percentage mortality of 100% after 72hrs supmoat
4.0mg/ml (Table 1), while the methanolic extradiewwed 38% mortality at 48hrs exposure and concéortraf
5.0mg/ml, and 95% mortality at 72hrs exposure wibimcentration of 3.0mg/ml (Table 2). This confirthe
findings of (Dibuaet al, 2013) who gave L& and LGs values of 3.141mg/ml and 42.154mg/ml, 0.352mg/ml
and 4.730mg/ml and 0.164mg/ml and 2.201mg/ml fareags leaf extracts at 24, 48 and 72hglM@lues for
methanolic leaf extract were 48.383mg/ml, 15.81fmgind 0.333mg/ml at 24h, 48h and 72 h. This hence
suggests thaP. nitida has a higher proportion of methanol soluble bictive components than water soluble
components. The phytochemical compounds detectethanleaf of P. nitida have been reported to have
biological activity (Lee, 2000 and Wiesman, 20yaluation of the Median lethal time of the testée to the
various extracts revealed the averagegylvBlues to be 55 hours for methanolic extract éhti@urs for aqueous
extract (Figure 1). The results of this work therefsuggest tha. nitidais rich in bioactive components which
are active against the insect vecforopheles spplt further calls for more work on the specific et of the
individual phytochemicals present in this plantafgthe effect of environmental factors like tuibicbf water,
temperature and pH should also be investigatetiese tfactors has been reported by (Paaijmans, 200&ve
an effect on the survival rate of larva.

5. Conclusion

P. nitidais rich in bioactive components which are actigaiast the insect vectémopheles spiphis result
hence supports the fact that leaf extractB.afitidacan be used as a source of eco-friendly altemsiivthe
control of mosquito vectors, if developed.
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Table 1: Larvicidal Effect of Aqueous Leaf Extracts

Conc. Mean 24hrs Mean 48hrs Mean 72hrs
(mg/ml) + Mean. + Mean_ + Mean )
SD % Mortality SD % Mortality SD % Mortality

0.0 0.0£0.0 0 0.0+£0.0 0 0.0+£0.0 0

0.5 2.3+0.6 12 10.0+1.7 50 12.0+1.0 60

1.0 7.7+1.2 38 17.0£1.0 85 19.3+1.2 97

2.0 8.0+2.6 40 17.0+1.7 85 19.7+0.6 98

3.0 9.3+1.5 a7 18.3+0.6 92 19.7+0.6 98

4.0 9.7+3.2 48 18.7+1.5 93 20.0+0.0 100

5.0 11.0+1.0 55 19.0+1.0 95 20.0+0.0 100

Table 2: Larvicidal Effect of Methanolic Leaf Extracts

Conc Mean 24hrs Mean 48hrs Mean 72hrs
(m /n;l) + Mean + Mean t Mean
€ SD % Mortality SD % Mortality SD % Mortality
0.0 0.0£0.0 0 0.0£0.0 0 0.0£0.0 0
0.5 0.0£0.0 0 2.7+0.6 13 83+1.5 42
1.0 0.0£0.0 0 43+1.2 22 16.7+1.5 83
2.0 0.0£0.0 0 5.0+£1.0 25 17.7+£1.5 88
3.0 0.3+0.6 2 57+15 28 19.0+1.0 95
4.0 1.0£1.0 5 7.0£2.0 35 19.3+0.6 97
5.0 3.0£1.0 15 7.7%0.6 38 19.3+0.6 97
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Figure 1: 50 Percent Lethal Concentration for Extracts
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