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Abstract

Because the using of insecticide causes adverse effects to the vector control
situation, a plant bio-insecticide becomes an advantaged substitute for solving the problems.
Nowadays, a promising mosquito larvicidal activity from plant extracts have been reported
worldwide, including Thailand. In this study, Pereskia bleo fruit endocarp and leal were
extracted with hexane, ethanol and distilled water. Crudes and fractionated groups of the
extracts were evaluated for their larvicidal efficacy against the 3¢ instar larvae of Aedes
aegypti. It was found that, for the crude extracts, the leaf extracts did not show a larva killing
activity, while the fruit endocarp extracts did. The different LCso values of crude and
fractionated group extracts of both ethanolic and aqueous extracts were found. For the
hexane extract, ultra-low yield was gained, then the larvicidal activity was not be completed.
The bioassay results indicated the capability of larvicidal property against the Ae. aegypti
mosquito of the P. bleo plant extracts. A safety for non-target organisms or an action on
other mosquito vectors of this plant, however, should be further investigated.
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wasoune fidefiBenluussimmuna@edn “jarum tujuh bilah” uazUszinaiudendn “sing
cam” anunuziiluvesdugranunni Wulivavnelng lindalu Geusenazuriniisgeuszanm
2.8 w5 driuEiFenfuiu Astufinsiuazivinadug Wunszan TuduludeaSeaadu lugyd
wauvsezfluven n319 4-7 Lwuans 811 6-20 wuRivins Yareluiaeauvau youluilundu wiu
Tudeudremn fluuuiididenduiy aenfiddunmieduns sonneniiesq viadhungu 2-3
aonfivanena grunenadensievimasy veundnidniios ndunenisundBLARo UL T
Uanonauriiuvenuwasiiiauven renuniuiintie 4-5 wuiums nadnasdugunsangien
wiaey adeiintadleudasiidvdes wiaidhniad auiiuiismwssemaunadeliluvesiiy
Finilun1ssnYIIn s Yansios msdniaulazunanasienie wassndnianais W
(Sim, et al., 2010)
misednlveifsatuasataanmuaunmuesidunisinunasatannly Tnenuiniigns
sinae) maneUsEnnsity qrisHedMumaduzISe (anticancer activity) veataduziSaiuviia T47-D
cell line vosansafinummeannlumaiuyniu TnedmitligadusiSuiin apoptosis (Tan, et al,
2005) wazfaanansadudinisiaiguosadue L%wﬁm mouse marmary cell line (4T1) wag
normal mouse fibroblast cell line (NIH/3T3) ﬁ]'mq‘nﬁ anti- pollferatton vesEsaiafi (Er,
et al, 2007) dwduansafnaniedia exdian Munuirasadudinsisigensadusivia
hurnan nasopharyngeal epidermoid carcinoma cell line (KB) 1a (Malex, et al., 2009) usnan
gridednuaduzI3 asafadoEnsuwazueadsignstefuuuaiitiy (antibacterial




activity) Faaunsadudinsiadguasnuaiiiiaunsuau 2 9iinfe Pseudomonas aerunginosa Wag

s Y w a s e —r - %
Salmonella choleraesuis tAATNATINAED Utﬂ Wyaq []z URNTT (Wahab, et al,, 2009) Laga1n
v

nsfnulul 2010 va4 Sim wagamy WU TaianIues gy U1 wagieiia axdinn 9ty
naunuTinvEfuasayyadasy (antioxidant) Inswuitansafinain ethyl acetate figndgs
fign (Sim, et al,, 2010)
’-il’lf‘lﬂ'l'iﬁﬂﬁuﬁﬁuﬁﬁlukﬁui'm'ﬁﬁﬂﬂ’lLﬁﬂ?ﬁuqﬂéﬁjmﬁﬁﬁﬁﬂﬁ]’]ﬂﬂﬁﬁ']‘l.l‘l‘lﬂ’mﬁguéléﬁﬂii
1o mmu‘[.'vrmnjunﬁﬂuwquﬁmwaaauum FunuafiFe uasiuasoyyedasy Tnevianun
\ugvSvesansafnaindanily mmumuwauuaﬂmumsmmmwmﬂumsanmuasﬁﬂmmqwﬁ
#na9 fienailer uaNIING) qm'ﬁ(@iwqﬂﬁf\qa (mosquito larvicidal activity) fidsliinsgndnuinie
AlGneY “Lli'i'mLfJufu'1ﬂmsaﬁ’ﬂehu'lmmﬂwmuwmu g9 nmwmaau’l,uLii?aw?"tmaqr’i’ﬁé’ﬂ
wuhansafadshansenvaiuynuiignssngmitgearethusseed 3 Ténnnin 50% fina
it 19 wv dsldmasoulasbranvaruniniuuaunasden 1 adu Tdadningu 100 Saddns
wederdatdliemiadmividsuuediFodiuaa 3 $lus nsesdasnszaiunses udi
nwdasazansfinsedlalunnasuiugmirgs TasnannmmageuidesfuiiBuiiinaulesdig
Salunsfiezdnunianlszansnmilasavdeslunssigmirgametuvesarsadaaingmaiunniy
N
mﬂwafummiﬁﬂmﬁvmdﬁmsaﬁ’ﬂmnqwmwgnmﬁu'ﬁsﬁw%mwﬁﬁlumsah@nﬁﬁqamEJ
Hm anduusdeviagannlunensuimduasnisids lunivesmsdunuuasiannaseeng s
nnflwsialnl Sntenmsnuiiunmuiasaiangraiunnuiionnee Sse1eaedl
amnlaenfadenyudunndinisléasiniiiiordngmitgs 1uideniiidajednuussansam
ypsEnsatanEnU e lenuea uazienigu Mndranazluzesnuarunislunissingnin
gaatating Gamnnuindiuszaniamd enmshdnisfnuiandeseniieldnunugeangd
aunumsldansiaisaly

IguszaAvalasinside
1. Wiawdouasataverudaeni levuea waztenisy Mnduauarluresnyatumny
2. \flaviaseulsvans nmasasanang1uviindeq Andeald lumssngmingsanetu
FLULRNIN)
3. iofnuesduseneuilasiutssmsataveUidquisngnihgsans thugegn
4. \levnasugvsshgmiheeanethusesduaiadesaneedmilasurlans il

gunsaiuazisnisive
1 NSWSHNETENANEIUINANAUHNI

1.1. iukauarluguatuynusinsssumdtiishaninisiinn Taewfiuen fuitluan
Jwriafivelan

12. a'NNaLLa”Ii}ﬂ‘v‘iﬁ’l‘U‘}‘lﬂ']ﬁﬂﬂﬁ"mﬂﬂ‘)ﬂﬁ’lﬂiuﬂ'l g LUaU‘lmmmamaummwnn a5
amnaldua Wunan 48 Falus wipaunseitiediwidesduwiain miniuuamedamauay
'[‘U*umq'mmm‘gmu’(masl,aammmﬂiawﬂ (motorized stone grinder)
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° ar ar o ' ' P | &
1.3. mmianmmﬁanmwmumnmamqmunaLLa;s‘lmiaaqwmmgmmumﬂum Taedsnns

wivdindeshazate 3 v ifut drenes weesmme notmeheswmatastvresaty
wnluudlufvinazarsudageia Tushsidiu 1:10 wa) figaumaiifes uazgiioiades
reciprocal shaker Juae 24 e
1.4, psesansatniildioinloufuifiowsnmniistulngjeenanansataneu nsesansara
neudnadidhenszaunses Whatman No.1 lugansesus sntuhmsssimedavihasaieeen
1.5, dwduansadaveuainmsatadieit insseinesiaraneeentnenisld rotary
evaporator wa lyophilizer dauansataveuiiatnsne leniuea wazianisy vnmsseimedh
avargeenlaald rotary evaporator
1.6. Uiif\;miaﬁmwmuﬁlﬁl’umﬂﬁmLLamh‘hJLﬁu‘ﬁﬁammﬁﬁaa’tu‘iﬂ@ﬂmm%u
1.7. shasafavenlude 1.6. lWnagsugrinisingmirgears auislude 2
2 MSWNg Lamﬂqmﬂmu“lwmﬂqummi
2.1, mmamuwlﬂumiﬂﬂmluﬂiqmﬂum&muﬁluwaaﬂqumm's fetnsingidesd
MAadIeaslsdnivien angInenmaninisunnd unTIeduuTens
2.2, gmbhazgnidedumananaiindvndeissn TnsonsifldiassgmirAsanmsaiiy i
URavByn LﬁaamfuﬁmL{J14r§)'aiajqq1vnﬂma‘l,ﬂeiuﬁ’mrmaﬁnuaiaﬁn?}a%mﬁumnaﬁaﬁwﬁwmﬂha |
2.5 Luamﬂmmmﬂummms g egnsNABIIASEILIN 303030 lWURLIAS
AengeiadiuTufpasazaeinnia 5% wedadiug 5% Tnewdsuansavansimaiu udu
2.4, Lmaqammmwmqﬂismm 3-4 Yu MigawmrdisfudensigTs artificial membrane
feeding (Rutledge, et al., 1964) mm"?uLgmqaéhﬂaﬁagmaﬁﬂmaﬁa‘mﬁmﬂumaﬂ 3 Yu ileasy
nan Weamslilneninihdenarainduiiussgissuszanunieie yrevvsiiade
A52AUNS8s Whatman No.1 lddalulunsadesgs fieliidunan 1 fu gawedsaznaliinsgany
nsas nfhumheenandaewaain fadrenaradnlilunsudsagaeunssnivnseausisain
(Usvanes 351 shnsesaunsesdsiildinegluuissundwssyaglumenandin amiazewd 1
areennld uddslewnsuasmzidssneBmaduieriuiinandisu
2 5. himsnzdssaiildnandaduaildsmetnguiie dely dagmigeatetu
Faudfuit 6 (F) Sodrdumeiiugludesufiifms ‘-ﬂBQﬂ‘lj’m”Il‘ﬂ‘uﬂ'l‘iﬁﬂ‘b*’ll‘l.mfxﬂé
3 msinegnanssingmirgeanetuvesesaianevanaauasluvesnuaLYNY
ansafavenunivhazatesi 3 win vewmauaslunuaiunna SEgnndRUMS NS
amigsanethudieiinsieaiu auAdmsvesesdniseuiiblan (WHO, 2005) ftail
3.1, ﬂ'\aﬁaﬁ’ﬂwmumauaﬂwamwmwﬂ'lmnm?ffaﬁ']avawL.wiawﬂﬁﬂmm‘%ﬂmﬂustock
solution U3unay 20 fiadans mmmwmu 1% mmsaulmmnavmamsanwmu 200 fiadn3uly
dviasans 20 fiadans (FvhavareRenndudmsumsataveufaen waz DMSO dwuans
afavigIuae Lawvea wawlaniou) stock solution sxgnifiudnunlu screw-cap vial Unviveaeg
aluminium foil ‘Vtamfvmu 4 parngaldes
3.2, 990t stock solution vesansaRadBfvazateiia 3 viln g anm%‘smﬂumw
dindusheg lelimaaeugrinmasingnihgsaneti 1y 1 stock solution Ui 0.2-2 fiadans
avangluhnges 200 fadans axldasavarennasuanandudu 10-100 ppm wazmndaansldl
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aaduduiindail aunsariilélasnisi3eans stock solution Tawazans stock solution 2
fiadans Tuinvhazanofiunzay (hndu wie DMSO) 18 fiaddns sntudunisudisazais
aaeuie Ui agldansazanenageunnududy 1-10 ppm Wudu

3.3, gmigamethussesdl 3 neuvans viessosil 4 aoudu S 25 M szgnasadly
ansavarumngau 200 fiadans luesiussnadeufeasavaenadeuiifivasnududusiaiy
wn iemdeyaidesfuresdasnismevesgninifleduiatiuansatavenuiieanududusinag
nihsesdenmadud 4 §a 5 sedu Miligminiisasnismed 10 fa 90 wWeddud luan 29
way 48 Falus iisldlunisman LCs uae Ll

3.4. ansavangvesnsanavenvamataglunrarunmuandiaganewsiazsila aggn
nadeuieIEfinainsududan 4 5 delildsnaugnigannasy 100 ¢ deasaiameny
udazaila udazaradudy wagrhnimaseulusan 3 90 Feazldsiuaugmirgannaey 300
A siadrsainveIunassin-wiazadLdy

3.5. ﬁm%’umjummu%ﬂfﬁﬁwné"mmum'ﬁatzmijﬂaaumnaﬁaﬁ’ﬂﬁfmﬁ)ﬂ wazly DMSO 2
fiadans lurinses 200 fadans wud1sazaENAdEUINATARRAIY 1BNILBA LaLIBNLTY ¥
msnageu 4 41 Lﬁa'lﬁl,ﬁa‘f'nnuamfﬁmwmaau’lundumum 100 ¢ rsiaﬁﬁaﬁﬂwmmwiawﬁﬂ

3.6. 9M57n13NY (Percentage mortality: %M) sggniuiinina 20 uae 18 Flug wds
MINAdoy Wm‘l,unamwﬂuamms}qmsmamﬂmimamnrm 20% msmmaawﬂuua}vaﬂamaﬂ
uazdeinsnaaedl u axmqﬂuﬂunanmmummwmammfuqu 5-20% EABWIINTUTU
dndnsimsmelngld Abbott’s formula (Abbott, 1925) Geiignsnsandail

%M = 9% test mortality - % control mortality x 100

100 - %control mortality

3.7, miaahmsnsnImelusanme LCsy wae LCo 1ne33 Probit analysis (Finney,
1971) shelusunsuasufiages Ldp Line (http//embakr t‘rr,ood com/ldpline)
4 AnveeAusy naummmuﬂaam‘sanﬂwEnmnuqwamanmﬂamﬂmuaaﬁﬂmmﬁﬁaauﬂmm
Ians1¥l

gsafianeuesnuatunnwiiiignishgmirgsatetiugeas ldgndnwiesduszney
\aeilag3s Quick Column Chromatography

4.1, ensafianerudaenii Ingnuendiuaindes (fraction) Mo gradient solvent system
(CH,Cly, CHaCly-MeOH and MeOH-H;0) 91miu eluted substances Llﬁqﬂﬁmi’lsﬁﬁm Thin layer
Chromotography

4.2. g1sananeIugislenIuea lagnuendinanagdeuale gradient solvent system
(CH,Cly, CH,Cl,-MeOH and MeOH) 91014 eluted substances l@gnitas1gvinae Thin layer
Chromotography

4.3. nguesdainbesilld sxnageumssanqrissngmirgianethusuieaiuiinsiu
99 3




HAN1SANEIIY

ANTENANETUIINNWATUHN
o 1 4 1 v b2 .0’ o s ] o
fedesnpranuyinudlerunseuiand iwinvesiegunmarunnuniudail

i

FRLINUATUTNY vwitinan (n3) Uwiinwi (ns) Yield (%)
Ha 3,684.07 232.95 6.32
v 1,355.80 86.11 6.35

ad o ' a1 o Y V) o a o )

Wafstiafiiiunisevuiatazunazdonluananieivnazaieis 3 aila walseivadivinazaney
2 23 =y q! I L2 ar ¥

pan eansanaveiuluyuSuinamanaiunail

A19819 fvinazany | dwinged 1w sninasanauma Yield
(n5Y) (n3u) (%)
pa LgnLgu 0.36 0.15
L@¥NUDa 232.95 30.06 12.90
g 18.98 8.15
Tu SNy 0.19 0.22
Laviuea 86.11 5.60 ) 6.50 B
i 562 6.53
qm%msgiwgnﬁwqamaﬁ”mmaamsaﬁ'ﬂwmumnwauaﬂwaaqwawwmu
ran1sAaUgMBsIgMigsmetuvessanarauaglunvauvn sl
vy Gy AU ANIINITNY LCss LCop
g avane RII] (%) (ppm) (ppm)
(ppm) 24h 48h 24h 48h 24h 48h
Lantegu? P 4 L = L 3 -
IOOO_ 56 100
100 2 25
200 6 68
300 19 17
400 26 80
500 33 85
OYNUDA 735 160 . 560
600 a1 93
700 43 100
800 63 98
900 Yil 100
1000 19 99
Ha
100 41 84
200 a4 91
300 57 96
400 62 97
¥ 99
iy - o 240 | <100 | 185
600 81 99
700 81 99
800 79 100
900 78 98
1000 88 100 J
4 grsanantenEuiiviiNMUes FaEnunsowmseulaiiesnnTy 500 wag 1000 ppm MUY

b §ns1n1IanednAunIIEnIAn L sy 938 LCop W1
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a1y i MW | 8RTINTANY LCso LCoo
TN azang CTEIETH! (%) (ppm) (ppm)
(ppm) | 26h | 48h 24h 48h 24h 48h

100 0 0

200 0 0

300 0 0

400 0 2
LONIUeA = - L - - - -

600 0 0

700 0 1

800 0 0

900 0 0

‘h" 1000 0 0

100 0 0

200 0 0

300 0 0

400 0 0
1%"] 500 0 1 ) - . -

600 1 3

700 1 5

800 1 2

900 12 34

1000 25— =g

wanewn: asdinainenwuiiudaiatdesun lddusaduwdsuluanududuniieg e
NFBUNELA wardniN1sMgregniINNMageunlsasainnlunvatunmdniundIIRy
WA LCsp ¥38 LCop 191

msuenasdUsEnauilasfuvasdsananenudieisneduiilasinlansdl

wé’qmnLLEJnaaﬁﬂssnamﬁmsﬁ’uwmm351ﬁ’ﬂvza1Uﬂﬁnﬁ'}LLazLaw1uaa%wmmewgmu
1A% Quick Column Chromatography tag Thin layer Chromotography WA WUNETadnn
newNNhansausnaTatnaauges (fraction) senuld 50 dau dwenunsadaldiiu 4 nqudes
A9 AGrl, fractions 1-20 (10.42 g), A-Gr2, fractions 21-34 (4.71 ¢), A-Gr3, fractions 35-43 (3.75
o) uag A-Grd, fractions 44-50 (23.22 ¢) &1M3Ua15afANEIVIINLEONIUBA LenarFanndIuge
panule 87 dau annsodaldidy 5 nqueiee Aa E-Gri, fractions 1-4 (2.23 g), E-Gr2, fractions 5-
19 (10.96 ), E-Gr3, fractions 20-32 (1.73 g), E-Gr4, fractions 33-40 (16.20 ¢) uag E-Gr5, fractions
41-87 (11.22 ¢)
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Q‘ ) %‘ o 1] ot ’6‘
E]Vlﬁﬂ'li‘&l'1Qn‘u’]E‘Nﬁ'lUﬁﬂuﬂﬂﬂﬁﬂiﬂﬂﬂd')ﬁﬂaﬂ%‘] NATENANYIVINNUILALLINIUDAVDINA

DGRV
q‘ 1 g L5 o 1 ] = o n‘i’
Naﬂ']‘iVlﬂﬁ'ﬂUﬁ]Viﬁﬂl’]Qﬁu'lﬂlﬁﬁ'lEJU'IU?JBQﬂ'ﬁﬁﬂﬂﬂ'JUEIE)EJNWQU
24-hour 48-hour
P. bleo extracts LCs, with fiducial Parameters LCsy with fiducial Pararmeters
limits (ppm) e Stope (+SE) limits (ppm) X Slope (+5E)
Aqueous extract®
A-Grl 1,453.47° 9.85 1.9427 + 0.3602 704.03 13.09 1.8668 + 0.2364
(1,111.66 - 2,470.98) (606.16 - 850.56)
A-Gr2 1,150.15° 12,99 1.8444 + 0.2726 561.67 19.03 1.9155 + 0.2271
(929.44 - 1,622.50) (433.71 - 762.96)
A-Gr3 1,122.53¢ 6.48 24147 + 03710 656.02 13.16 2.8546 + 0.2982
(940.84 - 1,505.32) (593.56 - 734.11)
A-Gid >2,000" >2,000°
Ethanolic extract®
E-Grl >2,000 2 905.00 5.15 6.2675 + 0.7913
(849.45 - 985.72)
E-Gr2 1,759.12° 0.69 40386 + 1.2859 1,0042.99 ° 3.79 3.4973 + 0.4786
(1,286.40 - 6,449.59) (921.64 - 1,260.64)
E-Gr3 707.94 507 1.5625 + 0.2206 22312 897 2.0312 + 0.2285
(593.56 - 893.48) (178.64 - 263.87)
E-Grd 878.07 36.08 4.9724 + 0.5827 449,81 35.70 2.3141 + 0.2395
(777.85- 1,297.90) (311.43- 613.71)
E-Gr5 830.89 5.38 4.6803 + 0.5440 343,59 9.65 2.1403 + 0.2191

(772.02 - 911.72)

(294.13 - 392.06)

?linudnsnisameglunguaiunu
b @ LCs value 3nn1 2,000 ppm wazAl parameters lalaunsaannula
< fin LCsp value liignuszanalasmsdiuiniann Probit analysis a8 Ldp Line software

dsduazanusenanisinu e
mnuamﬁﬂmuam‘tﬁlﬁuﬁmw%{@iqamf']sJamsJﬁ’mmaﬁaﬁ’ﬂwmumnuawaanumu
agH Imerwmwmsanmmauwmnannmwmwm LCso f 24 uay 48 dalus el 240 uay #in
741 100 ppm AUAAU mmuaﬁanﬂmmamuaauuquﬁmmw fofiAn LCso 71 24 uay 48
T asm 735 wag 160 ppm AIUAIRU Tnsansananensuiuliannsanageugnsldat
ﬁu'usmmmmnL@aﬁaﬂmmmuuaa pgalsfni ann1saaauluusautudy wansliiiubs
Emﬁ%ﬂm'}ﬂ’.]’mdﬂﬁﬁﬂﬂﬁ]’]mﬂLLauLEWH‘IJ’e]a Tuvnitansarameuangavinazates 3 oia vesly
nuauMnTuTiL uenanasliasaiadnnutiesnn Lumawalumimmwmaaquﬁmﬁanm
FJ\“lmEJU’mLLﬁ’J nminaaevlivn iy imuda ersatavenuanniaviazanevs 3 siladiu
quamaﬂmawaamﬂ wenanlan msanwﬂwmn‘mnwmwmuLuquammﬂmmmamu
mmumuanma@auu Fanansafimprumenuazieveadignsunneisiy wuiduaingesd
mqwﬁaaamﬂa E-Gr3 *mLﬂunammmuaﬂwmwuanLﬂmnmaanwmmamuaa
u.,ammmmmumaamsaﬂmmnmanwmm ﬂmwmmmanﬁmwaaanmawzaqmwaﬁ
afnniivdunansviia Lmaf\fmaﬂgwummumuuqmmumqf[ fuselond Snvaiiseaudanis
thdnvasuluduemsvesnuiiuiiomesUsemeaniaide (Tan et al, 2005; Malek et al., 2009)
mmfoLﬂmamawavﬂm'ﬂmquumﬁluLﬂmiwmammﬂ nsldasataaniivilidufivudineeld
Tuaudugs Uauummﬂaamnﬂm'\mﬂﬁmsanmmnmmmmmLf}uwwﬂummwmummw
Namsmmﬂsquuam‘lwmumqwﬁmanmmuuwmmnwma‘lwanmamanumsanmﬂunaﬂmu
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u nsfimundgsintuilonan 48 dalus daiieutu 24 Faluaiu sesrdesiuvaemsinud

fmanTsvmasstudnumedng Ty Wy s Svavayaad '

superba Wax Thevetia peruviana fiega1evnu i LCso anasn 889.33, 1,156.68 way 346.42

ppm Wi 317.63, 496.23 uaz 31.98 ppm Lﬁﬂnm 24 uay 48 %‘Emmma"wﬁu (Lapcharoen et

5., 2005) . . b YA, bt
Tngaguuad nisfnwrilldrunugssingningaarsinueesansannaInHannaIuyNINNg

duasafavgunagnguvesdiuatindas uiiigvsi 24 dalae azdeudnadi i 48 Falus ans

aﬁmwnﬁuuﬁwmaauﬁqw’éﬁqﬁu othalsfionu masflaeianasainnnfiviniluldlunseunuss
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o o o L4 = = (R
115y nludesdinisfinuyisaly

1ONE1591984

Abbott, W.S. (1925). A method of computing the effectiveness of an insecticide. Journal of
Fconomic Entomology, 18, 265-7.

Andreadis, T.G. (2007). Microsporidian parasites of mosquitoes. Journal of the American

Mosquito Control Association, 7, 3-29.

Bansal, S.K, Singh, K.V., Sharma, S., & Sherwani, M.R. (2012). Laboratory observations on the
larvicidal efficacy of three plant species against mosquito vectors of malaria,
dengue/dengue hemorrhagic fever (DF/DHF) and lymphatic filariasis in the semi-arid
desert. Journal of Environmental Biology, 33(3), 617-621.

Becnel, J.J, White, S.E., & Shapiro, AM. (2005). Review of microsporidia-mosquito
relationships: from the simple to the complex. Folia Parasitologica, 52, 41-50.

Cavalcanti, E.S.B., de Morais, S.M., Lima, MAAA., & Santana, EW.P. (2004). Larvicidal activity
of essential oils from Brazilian plants against Aedes aegypti L.. Memorias do Instituto
Oswaldo Cruz, Rio de Janeiro, 99(5), 541-544.

Chareonviriyaphap, T., Aum-aung, B., & Ratanatham, S. (1999). Current insecticide resistance
patterns in mosquito vectors in Thailand. Southeast Asian Journal of Tropical
Medicine and Public Health, 30(1), 184-194.

Chaithong, U., Choochote, W., Kamsuk, K., Jitpakdi, A., Tippawangkosol, P., & Chaiyasit, D., et
al. (2006). Larvicidal effect of pepper plants on Aedes aegypti (L.) (Diptera: Culicidae).
Journal of Vector Ecology, 31(1), 138-144.

Choochote, W., Tuetun, B., Kanjanapothi, D., Rattanachanpichai, E., Chaithong, U., &
Chaiwong, P., et al. (2004). Potential of crude seed extract of celery, Apium graveolens
L., against the mosquito Aedes aegypti (L) (Diptera: Culicidae). Journal of Vecior
Ecology, 29(2), 340-346.

Cuda, J.P., Hornby, J.A,, Cotterill, B., & Cattell, M. (1997). Evaluation of Lagenidium giganterm
for biocontrol of Mansonia mosquitoes in Florida (Diptera: Culicidae). Biological Control,
8, 124-130.



16

Er, H.M., Cheng, E.H., & Radhakrishnan, AK. (2007). Anti-proliferative and mutagenic activities

of aqueous and methanol extracts of leaves from Pereskia bleo (Kunth) DC
(Cactaceae). Journal of Ethnopharmacology, 113, 448-456.

Finney, D.J. (1971). Probit analysis, 39 ed, Cambridge University Press, London, pp. 68-78.

Govindarajan, M., Mathivanan, T., Elumalai, K., Krishnappa, K., & Anandan, A. (2011). Mosquito
larvicidal, ovicidal, and repellent properties of botanical extracts against Anopheles
stephensi, Aedes aegypti, and Culex quinquefasciatus (Diptera: Culicidae). Parasitology
Research, 109(2), 353-367.

Guzman, A, & Isturiz, RE. (2010). Update on the global spread of dengue. International

Journal of Antimicrobial Agents, 36(Suppl 1), S40-542,

Halstead, S.B. (2007). Dengue. Lancet, 370, 1644-1652.

Kamaraj, C., Rahuman, A.A., & Bagavan, A. (2008). Antifeedant and larvicidal effects of plant
extracts against Spodoptera litura (F.), Aedes aegypti L. and Culex quinquefasciatus Say.
Farasitology Research, 103, 325-331.

Kar, S., & Aditya, AK. (2003). Biological control of mosquitoes by aquatic planaria. Tiscia, 34,
15-18.

Komalamisra, N., Trongtokit, Y., Rongsriyam, Y., & Apiwathnasorn, C. (2005). Screening for
larvicidal activity in some Thai plants against four mosquito vector species. Southeast
Asian Journal of Tropical Medicine and Public Health, 36(6), 1412-1422,

Kovendan, K., Murugan, K., Naresh, KA., Vincent, S., & Hwang, J.S. (2012a). Bioefficacy of
larvicidal and pupicidal properties of Carica papaya (Caricaceae) leaf extract and
bacterial insecticide, spinosad, against chikungunya vector, Aedles aegypti (Diptera:
Culicidae). Parasitology Research, 110(2), 669-678.

Kovendan, K., Murugan, K., & Vincent, S. (2012b). Evaluation of larvicidal activity of Acalypha
alnifolia Klein ex Willd. (Euphorbiaceae) leaf extract against the malarial vector,
Anopheles stephensi, dengue vector, Aedes aegypti and Bancroftian filariasis vector,
Culex quinquefasciatus (Diptera: Culicidae). Parasitology Research, 110(2), 571-581.

Kumar, S., Warikoo, R., & Wahab, N. (2010). Larvicidal potential of ethanolic extracts of dried
fruits of three species of peppercorns against different instars of an indian strain of
dengue fever mosquito, Aedes aegypti L. (Diptera: Culicidae). Parasitology Research,
107, 901-907.

Lapcharoen P, Apiwathnasorn C, Komalamisra N, Dekumyoy P, Palakul K, Rongsriyam Y. Three
indigenous Thai medicinal plants for control of Aedes aegypti and Culex
quinquefasciatus. Southeast Asian J Trop Med Public Health 2005, 36: 167-75.

Maheswaran, R., Sathish, S., & Ignacimuthu, S. (2008). Larvicidal activity of Leucas aspera
(Willd.) against the larvae of Culex quinquefasciatus Say. and Aedes aegypti L.
International Journal of Integrative Biology, 2(3), 2214-2217.



17

Malek, S.N.A,, Shin, S.K.,, Wahab, N.A. & Yaacob, H. (2009). Cytotoxic components of Pereskia

bleo (Kunth) DC. (Cactaceae) leaves. Molecules, 14, 1713-1724.

Marimuthu, G., Rajamohan, S., Mohan, R., & Krishnamoorthy, Y. (2012). Larvicidal and ovicidal
properties of leaf and seed extracts of delonix elata (L.) Gamble (Family: Fabaceae)
against malaria (Anopheles stephensi Liston) and dengue (Aedes aegypti Linn.)
(Diptera: Culicidae) vector mosquitoes. Parasitology Research, 111, 65-77.

Paeporn, P., Komalamisra, N., Deesin, V., Rongsriyam, Y., Eshita, Y., & Thongrungkiat, S. (2003).
Temephos resistance in two forms of Aedes aegypti and its significance for the
resistance mechanism. Southeast Asian Journal of Tropical Medicine and Public
Health, 34(4), 786-792.

Paeporn, P., Ya-umphan, P., Supaphathom, K, Savanpanyalert, P., Wattanachai, P., &
Patimaprakorn, R. (2010). Insecticide susceptibility and selection for resistance in a
population of Aedes aegypti from Ratchaburi Province, Thailand. Tropical
Biomedicine, 21(2), 1-8.

Poopathi, S., & Abidha, S. (2010). Mosquitocidal bacterial toxins (Bacillus sphaericus and
Bacillus thuringiensis serovar israelensis). Mode of action, cytopathological effects
and mechanism of resistance. Journal of Physiology and Pathophysiology, 1(3), 22-
38

Poupardin, R., Reynaud, S., Strode, C., Ranson, H., Vontas, J., & David, J.P. (2008). Cross-
induction of detoxification genes by environmental xenobiotics and insecticides in
the mosquito Aedes aegypti; impact on larval tolerance to chemical insecticide.
Insect Biochemistry and Molecular Biology, 38(5), 540-551.

Prasittisuk, C., Andjaparidze, A.G.,, & Kumar, V. (1998). Current status of dengue/dengue
haemorrhagic fever in WHO South-East Asia region. Dengue Bulletin, 22, 1-15.
Promsiri, S., Naksathit, A, Kruatrachue, M., & Thavara, U. (2006). Evaluations of larvicidal
activity of medicinal plant extracts to Aedes aegypti (Diptera: Culicidae) and other

effects on a non tareet fish. Insect Science, 13, 179-188.

Rahuman, AA., Gopalakrishnan, G., Venkatesan, P., & Geetha, K. (2008). Larvicidal activity of
some Euphorbiaceae plant extracts against Aedes aegypti and Culex
quinguefasciatus (Diptera: Culicidae). Parasitology Research, 102, 867-873.

Rodriguez, M.M., Bisset, J., Ruiz, M., & Soca, A. (2002). Cross-resistance to pyrethroid and
organophosphorus insecticides induced by selection with temephos in Aedes aegypti
(Diptera: Culicidae) from Cuba. Journal of Medical Entomology, 39(6), 882-888.

Rutledge, L.C., Ward, RA, & Gould, DJ. (1964). Studies on the feeding response of

mosquitoes to nutritive solutions in a new membrane feeder. Mosquito News, 24, 407-
419.



18

Sim, K.S., Sri Nurestri, A.M., & Norhanom, AW. (2010). Phenolic content and antioxidant

activity of crude and fractionated extracts of Pereskia bleo (Kunth) DC. (Cactaceae).
African Journal of Pharmacy and Pharmacology, 4(5), 193-201.

Scholte, E.J., Knols, B.G.J., Samson, RA, & Takken, W. (2004). Entoropathogenic fungi for
rmosquito control: a review. Journal of Insect Science, 4, 1-24.

Su, X., Zou, F., Guo, Q., Huang, J., & Chen, T. (2001). A report on a mosquito-killing fungus,
Pythium carolinianum. Fungal Diversity, 7, 129-133.

Suh, CP., & Axtell, R.C. (1999). Lagenidium giganteum zoospores: effects of concentration,
movement, light, and temperature on infection of mosquito larvae. Biological control,
15: 33-38,

Sutthanont, N., Choochote, W., Tuetun, B., Junkum, A., Jitpakdi, A,, & Chaithong, U., et al.
(2010). Chemical composition and larvicidal activity of edible plant-derived essential
oils against the pyrethroid-susceptible and —resistant strains of Aedes aegypti (Diptera:
Culicidae). Journal of Vector Ecology, 35(1), 106-115.

Tan, M.L., Sulaiman, S.F., Najimuddin, N., Samian, M.R., & Muhammad, T.S. (2005). Methanolic
extract of Pereskia bleo (Kunth) DC. (Cactaceae) induces apoptosis in breast carcinoma,
T47-D cell line. Journal of Ethnopharmacology, 96(1-2), 287-294.

Thongwat, D., & Bunchu, N. (2011). Cross-resistance to deltamethrin in Aedes aegypti
(Diptera: Culicidae) adult induced by selection with temephos in larvae. Lanna Public
Health Journal, 7, 240-250.

Tikar, S.N., Kumar, A., Prasad, G.B., & Prakash, S. (2009). Temephos-induced resistance in
Aedes aegypti and its cross-resistance studies to certain insecticides from India.
Parasitology Research, 105, 57-63.

Wahab, S.L.A., Abdul, A.B., Mohan, S.M., Al-Zubairi, A.S., Elhassan, M.M., & lbrahim, M.Y. (2009).

Biological activities of Pereskia bleo extracts. International Journal of Pharmacology,
5(1), 71-75.

Wilder-Smith, A. (2012). Dengue infections in travellers. Paediatrics and International Child
Health, 32(S1): 28-32.

Wirth, M.C., & Georghiou, G.P. (1999). Selection and characterization of temephos resistance
in a population of Aedes aegypti from Tortola, British Virgin Islands. Journal of the
American Mosquito Control Association, 15(3), 315-320.

World Health Organization (WHO). (2005). Guidelines for laboratory and field testing of

mosquito larvicides. World health Organization, Communicable Disease Control,
Prevention and Eradication, WHO Pesticide Evaluation Scheme, Geneva, Switzerland.



