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Hosoanslwinsesdia 5 wiln laefidhrmendsiosay 2.0+2.3-80.0+33 udlinnulweasilinsdouasddnsme
\wdvdesaz 100 lnednnnondsvesgsanstudanudseisiifodfamaaia (p<0.05) asddnfneniilngda
$ovay 0.14 \Juaseangys Iishrmevesgsaetudeasininsosdainis 6 Nufidedsaldidensonlu 3 Smin
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ABSTRACT

This research aimed to develop a fipronil aerosol spray against pyrethroid-resistant Ae. aegypti mosquitoes
from 6 dengue risk areas in 3 provinces; Chiang Mai, Tak, and Phitsanulok. Filial 1 hybrid female mosquitoes were
tested with individual 5 pyrethroid insecticides, and fipronil at discriminating concentrations for susceptibility
status by the World Health Organization procedure. The aerosol spray was developed and evaluated against
the Ae. aegypti mosquitoes in Peet Grady Chamber. The result showed that the mosquitoes from 6 dengue high
risk areas were resistant to all 5 pyrethroids with mean mortality rates of 2.0+2.3% - 80.0+3.3%. However, they
were completely susceptible to fipronil with a 100% mortality rate. The mortality rates of mosquitoes were
statistically significantly different among the insecticides (p<0.05). The aerosol spray containing 0.14% fipronil
as an active ingredient provided a 100% mortality rate of pyrethroid-resistant Ae. aegypti from 6 dengue risk
areas in 3 provinces. The knowledge obtained from this study will be used to develop an aerosol spray product

against insecticide-resistant mosquito vectors to prevent mosquitoes-borne diseases.

Keyword: Pyrethroid-resistant Ae. aegypti mosquitoes, Fipronil aerosol spray, Dengue-risk areas
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igeanetunaneviesiesas 50 LagimzniiUSeuliigy
ALANFNRRISITIEIRAsTe st LN AR
lganmsnageuaulireaseiifidnuuas 6 4iin 19465
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test MuuAsEAUTYEIRYN19ada (o) = 0.05

3. Wamsvy

1. anhivasgeanetuaenugsssuvnsoaisiad
QUEETIEN

NNMInadeundlIveseIae U eSS ITHYA
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(0.15%) lewnwasiun3u (0.22%) aad1un3u (0.05%)
waudalvalaniu (0.05%) wartnasiuniu (0.75%) uag
a1snguiiuilalnglea fie Winsila (0.14%) lne3Tves
osdmseusTelan nud gemethuita 6 fud 1n 3 S
loun dnnadles dawdanin, dunetiumn Jmiaain,
gneidles Ywdnituvailan, snneunsine Jaiafivaglan,
g1nonens Jamindesinal, snnedunie Jminledln
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2.0+2.3 - 80.0+3.3 uatianubidoarsiinida lned
Sanmoindedesas 100 TvazBuadauandlunsnei 1
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20.4-43.9, 32.3-45.7,37.4-52.4, 39.2-49.1, 51.7-66.6 U9l
dloduatuinsta lewgviu lemesumiu wadumdy
wanUmlgalavsu wasinesuvsu aua1iu daueeae
thuaneifugiesd fianisliansnsatas KT Ishilesann
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2. Uszanswavasawsdiinstadninglunmsindn  saanetiuneasinavsesana 6 Wuil 90 3 Jwia lae

y X o v v o % A o \ '
geanetuneanslninsesdludnasgeu Tidnsmedesar 100 11 24 Hlue dunguAIUANHAAY

INN1Inedeuseavsnavesasdilnstiadafing  wudr awsdlelelnsnuealidnsmievesysatetiuie
lunsidngsaetiuseansininsesdlug nageunudn  a1slninsesdns 6 fui a1n 3 Janin Sewar 0 19aziden
awsdanfinenldarsindilnsladussdnsualunisindn  dwwandlunised 3 (Table 3)

M15199 1 Han1snaaauaUlseanswiidnuuaeesaetiu 6 Hui 910 3 JmIanunany

Mean mortality rates of Ae. aegypti (Mean%SD) (%)

Insecticides Muang Bantak Muang Nakhonthai Hangdong Sansai
Laboratory . . . X
Tak Tak Phitsanulok Phitsanulok Chiangmai Chiangmai
acetone 0 0 0 0 0 0 0
0.15% 100 80.0£3.3  74.0+2.3 65.0£3.8 72.0x4.6 75.0£3.8 77.0£6.0
Cyfluthrin
0.22% 100 18.0+2.3  66.0+5.1 2.0£2.3 62.0+2.3 23.0+2.0 20.0+3.3
Cypermethrin
0.05% 100 75.0£3.8  79.0+3.8 77.0£3.8 72.0+£3.3 70.0£2.3 67.0+3.8
Deltamethrin
0.05% Lambda 100 70.0£2.3  61.0+2.0 76.0+3.2 66.0£2.3 53.0+2.0 62.0+5.1
-cyhalothrin
0.75% 100 10.0£2.3  13.0+2.0 9.0£2.0 16.0+3.3 7.0£2.0 20.0+3.3
Permethrin
0.14% 100 100 100 100 100 100 100
Fipronil

A19199 2 Aafviligeanednunaeviesdesas 50 (knockdown time 50, KT.)

KT, (minutes) (95% CI)

Insecticides Muang, Bantak, Muang, Nakhonthai, Hangdong,  Sansai,
Laboratory

Tak Tak Phitsanulok Phitsanulok Chiangmai Chiangmai
acetone - = - = - = -
0.15% ND 20.4 22.2 43.9 38.2 27.0 31.9
Cyfluthrin (16.0-23.6) (18.6-24.9) (38.8-47.6)  (30.2-43.1)  (22.6-30.2) (28.0-35.0)
0.22% ND 38.0 42.8 45.7 40.5 35.7 323
Cypermethrin (32.9-42.0) (37.2-46.8) (39.6-50.2)  (36.1-43.8)  (23.0-42.7) (17.7-40.6)
0.05% ND 40.6 37.4 52.4 44.1 41.0 45.5
Deltamethrin (36.0-44.1)  (30.6-41.8)  (47.4-57.0)  (37.7-48.4)  (32.9-46.0) (38.4-50.2)
0.05% Lambda ND 46.2 39.2 49.1 43.4 39.9 40.4
-cyhalothrin (39.5-50.8)  (30.3-44.5)  (45.0-52.8)  (38.3-47.0) (33.7-44.0) (35.8-43.8)
0.75% ND 66.6 56.3 53.8 55.0 51.7 58.7
Permethrin (53.1-90.7)  (10.9-68.4) (48.7-59.0)  (48.6-61.0) (29.8-60.8) (21.1-71.8)
0.14% 24.1 24.0 22.9 20.8 19.9 254 22.1
Fipronil (11.2-31.7) (22.5-25.1) (21.1-24.2)  (19.3-22.0)  (18.0-21.3)  (22.6-27.4) (16.4-25.4)

Note: *ND @@ Not determined
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Mean mortality rates of Ae.aegypti (Mean%SD)(%)

Aerosol Sprays Laboratory Muang,
Tak
Isopropanol- 0 0 0

Bantak,
Tak

Aerosol Spray

Fipronil Aerosol 100 100 100

Spray

Muang, Nakhonthai, Hangdong, Sansai,
Phitsanulok Phitsanulok  Chiangmai Chiangmai
0 0 0 0
100 100 100 100
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