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Abstract

Chikungunya is the vector-borne diseases which cause by RNA virus in the family: Togaviridae
and genus: Alphavirus. In Thailand was found sparsely each year. The virus strain which found in Thailand
is the Asian genotype. There was the big outbreak of Chikungunya in the world during 2008 — 2009.
Many countries in the world were affected by this disease, including island nations in the Indian Ocean,
India, Sri Lanka, Singapore, Indonesia, Malaysia, Singapore and Thailand etc. The chikunkunya virus that
caused the pandemic outbreak was the Africa genotype. This species had never been found in Thailand,
therefore, it was considered to be an emerging infectious disease of Thailand. The World Health
Organization reported that the vectors of these events were Aedes aegypti and Aedes albopictus.
Especially, Aedes albopictus was incriminated to be the main vector in the most outbreaking countries.
However, it is necessary to study in detail what species of mosquitoes that can carry the disease. This
is an entomology study which performed during the outbreak with the aims to identify the primary
mosquito vectors involved in transmission, to confirm that Aedes aegypti and Aedes albopictus were
infected by this strain of virus and to find the possible vectors of chikungunya virus in Thailand. Moreover.
we studied about the vectors’ behaviors which relate to the transmissions. These will be useful for the

surveillance and control of mosquito-borne arboviruses in the future, according to each type of
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mosquitoes. The study focused on the adult mosquitoes and larvae of all species of male and fermale
which found inside and outside of the patients’ houses, the houses which had the history of chikungurya
patient and nearby houses that stayed within the range of 100 m from patients’ houses, We detectead
the virus by RT-PCR in laboratory. The mosquitoes were collected by sweeping nets for the safety of
the collectors. The study sites were in Chumphon, Trang, Prachuap Khiri Khan, Phuket, Songkila and
Satun. All mosquitoes and larvae species were found 14 species. Adult mosquito larvae were found 12
species; Aedes aegypti, Aedes albopictus, Anopheles sinensis, Anopheles tessellatus, Armigeres
(Leiseterior). sp. Armigeres subalbatus, Coquillettidia crassipes, Culex huchinsoni, Culex quinquefasciatus,
Culex vishnui. Lutzia fuscana and Mansonia uniformis. The larvae were found 5 species: Aedes aegypt,
Aedes albopictus, Culex brevipalpis, Culex quinquefasciatus and Tripteroides sp. There were 6 positive
species of adult female mosquitoes which arranged by their infection rate (minimum infection rate
(MIR)) or relative infection rates (%) from highest to lowest: Mansonia uniformis (NA, 100%). = Culex
vishnui (NA, 100%) > Coquillettidia crassipes (333.33, 33.33%) > Aedes aegypti (112.32, 16.67%) >
Aedes albopictus (23.02, 14.29%) > Culex quinquefasciatus (15.91, 5.88%) (table 14). All 5 species of
female laevae were positive; Tripteroides sp. (NA, 100%) = Culex brevipalpis (NA, 100%) > Aedes
aegypti (26.41., 12.50%) > Aedes albopictus (19.76, 7.69%) > Culex quinquefasciatus (15.88, 9.09%).
respectively (table15). Moreover, we also found 3 species of male larvae infected with the virus; Coquillettidia
crassipes (304.81, 40%) > Culex quinquefasciatus (26.91, 10.34%) > Armigeres subalbatus (15.97,
7.69%)(table14). It indicated that the Chikungunya virus could be transmitted from infected females
through their offspring by eggs (transovarial transmission). The study concluded that the mosquito
infection rates are higher in Aedes aegypti than Aedes albopictus. However, due to the topography and
erwironment of the Southern Thailand were suitable for Aedes albopictus to grow and breed than Aedes
aegypti or other mosquitoes, Furthermore, the most occupations of the people in the endemic areas
who had to work on outside were farmers and rubber tappers that allowed Aedes albopictus bite them
more than other mosquitoes. So, Aedes albopictus had more chances to bite people. and then the
number of infected Aedes albopictus was high also. When compared the potential of Aedes aegyoti
and Aedos albopictus and concluded that both of them were the primary vectors of the African chikungunya.

The nature of the transmission was consistent with the behaviors of the vectors which Aedes aegypti liked
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to feed the human blood and stayed in the house than outdoor, but Aedes albopictus like to feed and
stayed outdoor. For indoor transmission, Aedes aegypti was the primary vector, and we found all positive
female mosquito and larvae were In the houses only. Likewise for outdoor transmission, Aedes albopictus
was the primary vector, and we found all positive female mosquito and larvae were out of the houses
only. Even though, some of the other positives mosquitoes had high infection rates, but the numbers
of them were too small in the areas, we concluded that they might not play role as the important vectors.
Moreover, they liked to feed on animal blood than human. In the area that found the high numbers of
them might cause the disease more violent. Moreover they might cause some animal reservoirs, and

then caused the long transmission too. So it shall be studied in the future.

Keywords: Chikunkunya, Togaviridae, Alphavirus, Asian genotype, African genotype, minimum
infection rate (MIR), relative infection rates (%), Aedes aegypti, Aedes albopictus, Anopheles sinensis,
Anopheles tessellatus, Armigeres (Leiseterior). sp., Armigeres subalbatus, Coquillettidia crassipes, Culex
huchinsoni, Culex quinquefasciatus, Culex vishnui, Lutzia fuscana and Mansonia uniformis. The larvae

were found S species; Aedes aegypti, Aedes albopictus, Culex brevipalpis, Culex quinquefasciatus and

Tripteroides sp., transovarial transmission.
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W3 (AFRIMS) antiutingeiitadeudanldly
waand niuuagadegeluudaznasndaoil
quanAmioutulaelddouladsd 1. govila
Wit 2. wendeniu 3. Saninidiendu 4. ang
we9g (Junpuidugeiidnie wiadunauiu
sepegnth) ua 5. Aumdeiiduanthudieniu
(hutiu wisuantiu) lagevasaaslidiu 10
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1a2l4 QlAamp viral RNA mini kit (QIAGEN, Germany)
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NSLUILANTIDS Perida etal. (2007) Sumpuiifotl
A9 one-step reverse transcriptase-polymerase
chain reaction (RT-PCR) i513:14f primer 983
CHIKV E1 gene [CHIK-F3 (ACGCAATTGAGC-
GAAGCAC) (Funivdlunil 10294-10312) uas
CHIK-B3 (CTGAAGACATTGGCCCCAC) (Auuuy
3lunil 10,498-10480)] AMSANIILIL RNA 989
sl RT-PCR 2:ldU50nms52ufonualy
n3zuauANT 25 pl 1ngld Superscript lil one-step
RT-PCR kit (Invitrogen, USA) 18 primer usiazs
Tutfina 50 pmol (Alalua) uasld RNA 2 pi
gunalin$luseuves RT-PCR s 48°C iflunan
30 w1l war 94°C Wuan 2 uii mMudae 35
cycle # 94°C \unan 1 Wi, 54°C Wunan 1
Uil uar 72°C Wunan 1wl uarsaugaving
(a final extension cycle) il 72°C Wuan 10 uai
udsaniutinandaiildain RT-PCR lunsas
w1 RNA eavlidaralulaalds electrophoresis
Toeldan 2% agarose gel. (Parida MM. 2007)



adaflilunsing

Tadadonssann uazatnitldlunns
Ussnauddnsmsindelugauuuniamagey
\B9ngn (group testing) UstruAENIINIHAA
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{u NA (not available) nsdiasineiifeeiiadngs
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S duuYa dwuya | 9nInIin snde
fina29 flwavan | Wodwind |
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oiinge (pool) (positive) (%) (MIF
T 594 | Tu {uen || Tu [uen| Tu | uon | Tu | uen

(%) pool | 11y | 1w | Pos. |t |t | thu | thu | du| dau

Aedes N | 6 2 | 2 0 0] - |000|] - |oo00O| -
aegypti | \Jig | 4 212 0 | 0] - |ooo| - |oo00| -
Aedes § | 31 5 | - 0 | -]10]|-1]000| - |o000
albopictus | \fig | 21 5 | - 1| - [ 1| - |2000| - |4456
Anopheles | # - = - -1 -1 - - - =
tessellatus | gy | 1 - 0 = 0 - [ 000 [ - | 0.00
Armigeres | # | 5 - 0| -]0] -1]000( - | 000
subalbatus | \fis | 6 - 0 = 0 - | 000 | - | 000
Culex § | 14 3 0 | 0] 0 |000| 000 [0.00[ 000
quinquefas- | \fig | 13 1 0| 0| O [000| 000 [0.00/ 0.00

ciatus

Culex Pf'l: 1 - 0 - 0 - | 0.00 - | 0.00
vishnui | \§i 5 % -l -1-1- - - -
Lutzia rfj 2 = = s E = = s -
fuscana | ({i 1 - 0 - 0 - 000 | - | 0.00
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- YR dmuya | dnnia a‘nﬂn:\:ﬁ—:
Mo finae flWnavan | dodwind | dadud
olingy | inA & (pool) (positive) (%) (MIR)
s | Tu [uon|vw | Tu |uen |9 | Tu [uen| Tu | won | Tu | uan
(#9) | tiu | B | pool | tu | TFu | Pos. | finu | i | i | diw | diw | dhy
Aedes | § | 3 | 3| -]2]|2]-]0[0]-]000] - [000] -
segypti | \fim | 5 5 - 3 .13 - 0|0 - | 0.00 - 0.00 -
Aedes § |124| - |124] 16| - |16 0| -] 0| - [000] - | 000
albopictus | \fig | 94 - |94 13| - |13 ] 3 - 3 - | 2307 - 34.42
Amigeres | # | 1 | - [ 1 | 1| -[1]0]-1]0 - | 000 [ - | 000
(Leiseterior) | \iim | - = - . = = " . - " & “ =
sp.
Armigeres | | 15 | - [ 15| 4 | - [ 4 [0 | -] 0] - [000| - | 000
subalbatus | \fia | 9 = 9 4 = 4 00 3 0 z E = 0.00
Coquilettdia | | 6 | - | 6 | 3 | -3 | 2] -]2 - | 6667 | - NA
crassipes | \@im| 3 [ 1 [ 2 | 3 | 1| 2| 1] 0| 1 |000]5000| 000 |33333
Culex Al 1] 1] -l1]1]-]o]o]|]-]oo0o| - 00O ]| -
huchinsoni | \fig 4 - _ " = e = = = - - - 5
Culex W |4 | 8 [38|12| 5 | 7 | 3| 1| 2 |2000]| 2857|4729 | 6222
quinquefas-| \fig | 28 | 7 |21 |12 6 | 6 | 1 | 0 | 1 | 000 |1667]| 000 | 3300
ciatus
Culex ] - X % . - = 5 - - - & . g
vishnui | 5ig | 1 1 = 1 1 = 1 1 - 11000 - NA -
Lutzia 1 2 2 2 " - - - - - - - 5 5
fuscana | \fip | 1 | - | 1|1 | -|1lo|-]o]| - [ooo| - | 000
Mansonia | § | 1 st 3l s] §l=]s : < - -
uniformis | (5l | 1 - 1 1 - 1 1 - 1 - 100.0 . NA
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(#7) g 4

ollagy | iwn (pool) (positive) (%) aud (MIR)
30 | T {uon |99 | Tu [uen|som| Tu [uen| W | won | Tu | uen
(#2) | 9 | Y7 | pool | tiu | tu | Pos. | thu | thw | thw | fu | thu | fhu

Aedes N 1 1 - 1 1 ~ L B L6l ~ |866F - 0.00 -
segypti [ \dim | 1 - 1 1 = 1 g | ~ | B - 0.00 - 0.00
Aedes Rl 3l -13]l1]l-1110l-1o0o - | 000 - 0.00
aibopictus | \fia | 10 - 110 | 1 _ 1 0 & 0 = 0.00 - 0.00
Armigeres | 6 | 18 | - |18l 2 | - | 2|0l -0 - | 000 - 0.00
subalbatus | iy | 17 £ 17 2 = , 0 z 0 - 0.00 - 0.00
Culex N1 L=l a1 34 ~-]alg.l = leipd s 0.00 -
qunquefes-| Gim | 8 | 7 | 1 | 3| 2|1 1| 1] - |s000| - |12141| -

ciatus
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UL s o 2 i
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FUAGY | A (pool) (positive) (%) UM (MIR)
5 | Tu |uen |+ | Tu [uen |5 | Tu |wen| Tu [wen | Tu | wen
(2) |t | 11 | pool | fiu | fiu | Pos, | tiw | tu | tiu | thu | thu | gy
Aedes g1 13|13 -16]6|-lo0o]o]-1]o00]| - 0.00 -
gegpli | fiw| 7 | 7| - | 5|5 -|2]2] - - - | 29915 | -
Aedes | ¢ | 14 | - |14l 2| -12]10]-]of - |oo00 - 0.00
gloopictus | fim | 22 | 1 {211 6 | 1 [ 5] 0] o] ooo0|000]| 000 |o000
Amigeres | #{ | 15 | - [15]1 3 | - | 3] o[ -]0] - | o000 - 0.00
subsalbatus | fig | 15 | - | 15| 4 | - 4 10} ~19 - 0.00 - 0.00
Colex | 6 | 39 |32 7 | 86|20 0] 0000|000/ 000 |000
quinquefas- | din | 62 | 51 |11 13|11 | 20| o] o000/ 000 0.00 | 0.00
___ Ciatus . R L L —
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Vi Uy dwmyaillil | Snsmada | Sarnm

) finaan HAUIN dodwind | Anidle

sUAgy | INA (pool) (positive) (%) dudh (MIR)

s | Tu [uon || Tu [won| 9| Tu |uen| Tu | wan | Tu | uen

(#2) | Y | tu | pool | tiu | 8w | Pos. | U |t |t | dhu | du | dhu

Aedes v'j = = = - " - 5 “ i & = ¢ -

aegypti | \fln | 1 11 -|1]1|-]10|0] - |000|] - |000| -

Aedes Nl -1-1-1-1-1-1-1-1-1- - - -

albopictus | \3im | 54 | - | 54| 6 | - |6 | 1| - |1 - | 1667 | - | 1859

Anopheles F:I' - s = = - - - 2 = - = = =

sinensis | \fiy | 1 fl-111|~}o|l0o]-|oo0] - |000]| -

Amigeres | & | 1 | - | - | 1| -]1]0]|-]0] -]000]| - |000

subalbatus [ fig | 3 | - [ 1 |1 | -|1]of-[0] - [000| - |[000

Culex § | 8 |5|3|3|[2|1]0[0]|O0|000| 000 000|000

quinquefas- | iy | 9 | 5 | 4 | 3 | 2 | 1| 0| 0| O |000| 000 | 000 | 000
ciatus
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¢ Jwauya | Swouweiilk | dasimedn | dasins

'-?"Ill;!'lltj\! finse HaUIN Fodwinsg |  Aade

olingy | WA i (pool) (positive) (%) Sud (MIR)
sou | Tu |uen |59 | Tu [uen |52 | Tu |uen| Tu | wen | Tu | uen
(%) | hu | 7u | poot | tu | fi1u | Pos. | tiw | fitu | tiw |t | du | g

Aedes i|s5|-|s|7|-|]7]|]0]-]0]-]000| - |00
albopictus | dim | 20 | - | 20| 4 | - | 4] 0] -0 - j000| - | 000
Armigeres | # 7 - |71 2] -] 2 1 - 1 - | 50.00 130.20
subatbatus | i | 5 | - | 6 | 3| -|3[0] -]10] - ]000[ - [ 000
Coquiletidia | ¢ | 2 | - | 2 |2 | -2 ]0])-107]-1000] - | 000
crassipes | \jig | - - < - - o | - . . = G e
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. dwuya dwnuyeitl | dasmsia | dasins
bk s finse HAUIN doduvind | Ande
olAgy | nA ) (pool) (positive) (%) Fusn (MIR)
s | Tu |uon| 99| Tu |won |99 | Tu |uon| Tu | wen | Tu | uen
(#7) | B | i | pool | i | tiu | Pos. |t | tu |t | fiu | Thu | thu
Culex Nl v -1 {1 ]-]11]o]-]o]-1]o000]| - | 000
quinquefas- | \Jim | - - - - " = « " i - 5 s 5
ciatus

A3 7 Hasmgeiisdeynelinfiduldannthudiheuasthudrodes waznansnsa

& [ " w1 o [
wigahiadqunuenlugsluumasunsi@a 910 6 onn

PR ﬁlmuqa YA K :‘:’:ﬂmsﬁn ﬁ'n-:'\;\ﬂ
) N9 WAaUIN \Waduns Anda
sunge | A (pool) (positive) (%) dusn (MIR)
s | Tu [uen |99n | Tu {uen |53 | Tu [uen| Tu | wen | Tu | wen
(/) | 1w | 17 | pool | tiu |t | Pos. | T | fiu | fhu | fu | Sy vy
Aedes w2323 - |11 |1]-1o]|o]f -1|o000 - 0.00 5
gegypti | im | 18 |17 | 1 [ 12 |11 | 1 | 2| 2| o [1818] 000 |11886 0.00
Aedes W|227| - [227|31| - |31 |0 | -1]o - 0.00 - 0.00
albopictus | (i (230 | 1 |229[ 35| 1 |34 | 5 | 0 | 5 | 0001470 000 23.12
Anopheles | ¢ | - - | - - sd= b= )=l - - = 0 A
sinensis | g | 1 1 - 1 1 - 0 0 - | 0.00 - 0.00 -
Anopheles | ¢ | - - - - - = - - | - - A . N
tesseliatus | g | 1 - 1 1 - 1 0 - 0 = 0.00 - 0.00
Amigeres | §f | 1 | - | 1 |1 | -]1]0o]-]0] - |ooo| - 0.00
(Leiseterior) | \3ig | - = - - - - - - - - - - -
sp.
Armigeres | ¢ | 61 | - [ 61 | 13| - [ 13 ] 1 | - | 1 - | 769 | - | 1597
subalbatus | iy | 55 | - [ 55 (16| - | 16| 0 | - | O - | 0.00 - 0.00
Coquitet- | % | 8 | - [ 8| 5| -[5[2 ]| -]2] - |4000| - [30481
tidia din | 3 1 213 1 2 1 0 1 0 |5000| 000 NA
Crassipes




o O 12 m 255

dmuYa dwuyailld | dnannsin 6’n11m: |
FIUUGY "
o finse HAUN o duving { Andin
singe |n (pool) (positive) | (%) | dush (Mim)
sau | Tu {won || Tu |von |9 | Tu [uen| Tu [won | Tu | uen
(R2) | tu | Yu | pool | tiu | tfu | Pos. | tu |t | fw | dw | Y | dhe
Culex v ]| -]1]1]-]lo|lo]|-]ooof - |ooo| -
huchinsont | \fig | - - - - - - E - - B - - -
Culex § |109]| 55|54 29|17 |12] 3 | 1| 2 5881667 1741 | 3501
quinquefas- | \fig [ 120 | 71 | 49 | 34 | 22 [ 12| 2 | 1 | 1 | 454 | 833 | 1383 | 19.16
cigtus
Culex | H |1 ] -f[1]1]-]1]o]-f[0O0]] - 000 - | 000
vishnui | \dig | 1 1 - 1 1 - 1 1 - 1000 - NA -
by  § 81 = b =4 =f=F=]«W=j"=g ] = E i ¥
fuscona |dgim| 2 | - | 2| 2| -]12[0]-]0 - | 0.00 - 0.00
Mzansonis ;lj = i 3 = . = w = i = = = o
uniformis | \gig | 1 - 1 1 - 1 1 - 1 - 100 - NA
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— e " " ) z as “r
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anth) s | Tu [uon |99 | Tu |uon |99 | Tu |uon| Tu [ wen | Tu | uen
(#3) | T | T | pool | T | iy | Pos. | tiu | tiu | tiu | thu | dhu | dw
Aedes g{2 |2 |-[1]1]-]]o0o]o]|-]o000]| - 000 | -
segipti | dim | 4 | 4 | - | 1 1| -]0|o0]| - ]000]| - 0.00 r
Aedes Q’ 22 1 21 7 1 6 0 0 0 | 000 | 000 | 000 | 000
| S
albopictus | fim | 19| - | 19| 6 | - 6 | 0| -0 - 0.00 - 0.00
Culex o | 38 8| 6| -|16|]0] -10 - 0.00 0.00
- s e e [ — e e r———— el P P
quinquefas- | (Jig | 50 | - | 50 | 7 7 1 - 1 20.19
mah:r‘,_




yrailnindoi laouaag Tl 12 na. 2558 _

: dwuga | Swougaitlk | desnsdn | desns
siing ik finee HAVIN \daduring Ao
(188990 | v ) (pool) (positive) (%) dud (MIR)
gnh) s | Tu [uon (99| Tu |uon |99 | Tu [uen| Tu | won | Tu | wen

(#3) | Yy | Y | pool | thu |ty | Pos. | tiu |t | tw | fwu | dhu | dhu
Tripteroides | # & . J y : - } } _ - i ’ 4
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(1889370 | nA (pool) (positive) (%) TUAI (MIR)
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Aedes Al 133 [10]2]1[1]0]o0]o0]000]oco00]| 000]|o00
albopictus | \fim | 19| 9 | 10| 3 | 1 2 0] 0] 0 [000]| 000/ 000|000
Culex Bl &t ~l28FA4]l =1atoel-~]10 - 0.00 - 0.00
quinquefas- | \fig | 10 | - |10 2 | - | 2o | -1]o - | 0.00 - 1000
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amb) g | Tu |uen|sau | Tu [uen |9 | Tu [uen| Tu | wen | Tu | uen
(#7) | T | u | pool | 1y | 1w | Pos. | tiu |t | tu | tu | g | tha
Aedes | ¢ | 33| - |33 | 4| -]14]0]| -0 - ]oo0o| - |o000
segypti | (\fim | 23 | - [ 23| 4 | - | 4 | O | -] 0 - | 000 0.00
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gnh) som | Tu {uon| %9 | Ty [uen |5 | Tu {uen| Tu [ wen | Tu | uen
(#7) |t | 1y | pool | tiu | 11w | Pos. |t | tiw | thu | thu | fhu | Thu
Aedes | § | 3| - |3 |1 | -|1]o|-fo] - ]ooo| - |000
abopietus \ @ig f 3 | - | 3| 1| -]1]o|-]0o] - |ooo]| - [o00
Culex Nf1]-11]1|-]1]lof-]o0 - | 000 - | 000
qunquefes=\ @ | 3 | - | 3| 1| -]1]0o]-|o| - |ooo| - |000
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(@899 | A (pool) (positive) (%) aunn (MIR)
gmi‘n s | T {won |59 | Tu |uon || Tu [uon| Tu | wen | Tu |uen
() | tiu | 191w | pool | tiu | tiu | Pos. | tiau |t |t | fu | dhu | D0

Aedes ;g' - e - - - = = = i - - - -
albopictus dgs | 2 ) 1 1 _ 1 0 sr ) 0.00 _ 0.00
Coex | § |8 -|8 |1 ]-|1]0]-]0]-]000| - 000
revpalps | g | 13| - |32 -]2|2]|-]|2] - [1000] - |na
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(@oeamn | iwe (pool) (positive) (%) sush (MIR)_
anh) v | T [won [93u | Tu fuen |sou | Tu [uen| Tu [ wen | Tu | wen
(#) | 1w | T | pool | i | i | Pos, |t | | thw | dhu |t | dw
Aedes | § | 4 | - | 4] 3|-]3Jof-]0f-l000]| - | 000
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(RO | e (pool) (positive) (%) TuUn1 (MIR)
gmi) v | Tu [wen |59 | Tu [uen|99u| Tu {uen| Tu | won | Tu | wen
(@2) | 1w | 2 | pool | B | t1u | Pos. | tu |t | thu | du | Swu | thu
Aedes | § |44 | 6 [ 38| 9| 3|6 | 0| 0] o000 000]| 000/ 000
0Pl | dim| 35| 5 |30| 8|26 | 1| 1] 0] 5 |00 |1415] 000
Aedes | H | 42| 4 |38 |13 2 [11] 0|0 0 |o000]|000]| 000/ 000
abopetus | g | 48 | 9 [ 39| 13| 1 |12 1 | o | 1| o |833| 000 | 2427
Coex | |8 -|8 |1 |-]1]lo|-]ol| - looo| - | o000
revpalpis | g | 13| - |13 2| -|22]-]2]-110] - NA
Culex N |66]| -[66]|]12|-]122]0]|-]0] - | o000 - 0.00
qunquefes=| i | 64 | - |64 | 11| - | 11| 1| - 1| - |eoa| - | 1588

ciatus

Tripteroides | £ - - - & # - - - - - - = =
= Ylw) & ]~ |41l =]2]l5)=1]8 - | 100 - NA

o

4. MIANNOANTINATIVUNED NMITNIEWN URTUNAIWIEWUS

A15N 14 Wisuifausunugeiuduiefiduldsoninelutihuussuantiu wazdnsnwlu

- & L L 23 L L
m‘iumahsﬂmuqum (2838 6 WwNA)

2 9nIINT3
. T % BATINT oo
VUWUGIVIY | FDBRTUDILYY | positive pools : Sy AALDTD
o £ AR bRF
(A7) sy (%) total pools s U
= AUNNS (%)
PUALY | WA (MIR)
salutiu | saulutiu
59| Tu|uon| Tu |[wen| Tu uon
Lo Brone o * - L8 5 URSUAN uazuen
(#2) |t [t | thu | T | v 5
V\T} 11y
Aedes q | 23| 23| 0 | 100 0 [(0:11)] (0:0) 0.00 0.00
segpti | (fim | 18 | 17 | 1 | 9444 | 556 |(2:11) | (0:1) 16.67 112.32
Acdes 0 (227 0 [227| O 100 | (0:0) |(0:31)| 0.000 0.00
Abopictus | qim [ 230 | 1 |229| 043 | 9957 (0:1) [(65:34)| 1429 23.02
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PRI

dwugeiidy | fomazanegs | positive pools : Andl
Anidi v
(A7) sy (%) total pools o dudh
Anvind(%)
olng (MIR)
salutiy | s2ulutiw
| Tujuen| Tw |wen| Tu | wen
N uazuan | uasuen
(%) | thu [ thu| thu | thu | thu | g
tiu 1y
Anopheles I'r'j = = - = = 5 - - =
sinensis [ig| 1 | 1 | 0 | 100 0 | (:1)](:0 0.00 0.00
Anopheles | § | - | - | - - - - - - .
tessellatus | \fig | 1 | 0 | 1 0 100 | (0:0) | (0:1) 0.00 0.00
Armigeres | § | 1 | 0 | 1 0 | 100 | (0:0) [ (0:1) 0.00 0.00
(Leiseterior) | i | - o § - . " : 4 ; 5
Sp.
Armigeres | # | 61 | 0 | 61 0 100 | (0:0) |(1:13) 769 15.97
subalbatus | \fim | 55 | 0 | 55 0 100 | (0:0) | (0: 16) 0.00 0.00
Coquillet- | # | 8 | 0 [ 8 | 0 | 100 | (0:0) | (2:5) | 40.00 304.81
tidia dim | 3 [ 1| 2 | 3333 |6667| (0:1) | (1:2) 33.33 333.33
crassipes
Cuex | H | 1] 1]0] 10 | 0 |(:1)](:0 0.00 000
huchinsoni | (fig | - = - = & " = B B
Culex ¢ | 109 | 55 | 54 | 5046 | 4954 | (1:17) | (2:12) 10.34 2691
quinquefas- | \fim | 120 | 71 | 49 | 59.17 | 40.83 | (1:22) | (1:12) 5.88 15.91
ciatus o)
Culex ] 1]0]1 0 100 | (0:0) | (0:1) 0.00 000
vishnui - | \Jigy | 1 11 0| 100 0 [(1:1) ([ (0:0 100.00 NA
Lutzia Fj = * z = = = = 5 .
fuscana | @im| 2 | 0 | 2 0 100 | (0:0) | (0:2) 0.00 000
Mansonia FE = = 4 % & ¥ & 5 3
uniformis | (] 1 0] 1 0 100 | (0:0) | (1:1) 100.00 NA
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iemoadahisdquoumainuiggn (faya 5 Jonda endiudaningia

PAINT
. namT |
i'\u':luq\lﬂi'u iﬂaaz'llch positive pools : X -ﬂ' nm«fﬂ
Ando % o
0 vy (%) total pools 7S FJud
) y ANNE (%)
ollngs | inA (MIR)
sanlutiw | sanlutiu
s | Tuluon| T [ wen | Tu | wen
. " o & o uwazuen wazuan
(%) [t |fhu | fw | 0w | Ow | - .
14 17U
pedes | & | 44 | 6 | 38 | 1364 |8636) (0:3) | (0:6) 0.00 0.00
segypti || 35| 5 | 30 | 1429 | 8671 | (1:2) | (0:6) 12,50 26.41
Aedes #'J' 42 4 38 952 9048 (0:2) | (0:11) 0.00 0.00
alboprctus | \Jim | 48 9 39 | 1875 [ 8125 (0:1) [ (1:12) 7.69 19.76
Culex f | 8|08 0 | 100 | (0:0) | (0:1) 0.00 0.00
brevipalpis | Wiy | 13 | 0 | 13 0 100 | (0:0) | (2:2) 100.00 NA
Culex § | 66| 0 [66] 0 [ 100 [ (0:0) [(0:12) 0.00 0.00
quinquefas- | \Ji | 64 | 0 | 64 0 100 | (0:0) | (1:11) 9.09- 15.88
ciatus
Tripteroides | & | - | - | - - . . = . 5
sp. gig | 4 | - | 4 0 100 | (0:0) | (1:1) 100.00- NA
anUnamaAnw 613, 559), Coguillettidia crassipes (WU 2 99W7R,

inmsdrsuaziiudiatnegelneld
¢ayagedninteuazgninluiuiluns e
6 ¥awinlumaldnugeiodu 14 ofin Jugi
Wi 12 9linfp Aedes asgypti (WU 5 F9mIA,
737, 18%), Aedes albopictus (WU 6 9nin,
2217,230%), Anopheles sinensis (WU 1 39N3R,
67, 1%), Anopheles tessellatus (WU 1 9N,
07.1%), Armigeres (Leiseterior) sp. (WU 1 Yonin,
17, 0%), Armigeres subalbatus (WU 6 Famin,

83, 39), Culex huchinsoni (Wu 1 Seuin, 18,
09), Culex quinquefasciatus (WU 6 39nTn, 109,
120Q), Culex vishnui (WU 2 S9W3R, 18, 19),
Lutzia fuscana (wu 2 99min, 04, 29) uas
Mansonia uniformis (Wwu 1 913, 04, 19 )
epafinfinuke 6 Yoniada Aedes albopictus
(M5l 1-6)
dnduszzgnihdsaauaniuiedng
Iodiu 5 oflndio Aedes aegypti (WU 3 TNIR.



442, 359), Aedes albopictus (WU 5 9WIn, 427,
48Q). Culex brevipalpis (WU 1 39130, 83, 139),
Culex quinquefasciatus (WU 4 WWIR, 667, 649)
was Tripteroides sp. (WU 1 39miR, 05, 49)
(A7 8-12)

1. Angamlunisidunanzialsn
FAUNUBVDIGINATBUAREBTA

Mg lialafiunumiung
dWuwmzihlsedareunntieadsela axgan
gadruduaugeiiaawe luiufidudud iy
\fiesandnuaugeiifidaiinnuddysonns
wnswauihe wazmsnszanelsalilnasenly
nnynGEFuYeslsa lusssuendtigevainnans
siimnnivowaniisauiniudenau seudando
gavandeaglutiny waresvandeaguantiu
msaTamnmastinda hislugsduiuGasiiann
\invanlanaiiazwugedndaliladfiunnin
SuBauiisusnuepiiRn@aiudougaivin
fnlusssuendudadasindniidnsnsings
(infection rate) 7is @otiun1sTRzATINNTTAN
Balugeiiazialaeds PCR aniligaide
aulsanasnn I BTN iadeIiu
wadsaiu Joulvideriulilunasaiseoiu
wasnas 10 /1 ienTamIEanauiuiiAe
Sanufaznaanin pool (uasnaanazldge
snnndn 10 sfldusliaasiiu 25 Fmwsnzaz
wiwduly) adnniglunsyszinudgnaing
Andalugeivindunasn pool waniliinflenld
AdnsnIsAnEatuAY (MIR: minimum infection
rate) BedntiansnsaduanlEionsddmaugy
Tuusias pool winiuynmaan wie iwhuieusn

Foanduldlunsdiimmmndaliasin wiadug
vweiialdtoslinsuaudiuaulu pool udd
Joulvagillunsdiiduealdtionsnng uilina
nsraulluuan wiayn pool Winauanvionsia wu
fifesvasaieauaziigeiadiod dudu Tunsd
fiansmsandadusillusunsuduuliacli
waiflu NA (not available) Benunaanuingsiin
dhiiisnsnsandagenng auligansomenly
Folunsailwlden “Fnanisdndaduing
(relative infection rate (%))” #9BARANTAUGE
foustanilazAaudraneuudfinedslunis
Wisuidieuld (msneil 7 uaz 14) Favie 2 Anaz
fianusanadoeiy fua il Tufamedeniu
MnMsRansaNHanIsRsIandaludesidy
nszesiudnte (inadls) wudingefifidnaniw
Tunsifuwmzihlsadqunuenaneuguawsiu
nanewugldlaeSesanngeiifidnsnwgega i
UivAgARD

Mansonia uniformis (NA, 100%) = Culex
vishnui (NA, 100%) > Coquillettidia crassipes
(333.33, 33.33%) > Aedes aegypti (112.32,
16.67%) > Aedes albopictus (23.02, 14.29%) >
Culex quinquefasciatus (1591, 5.88%)(®N51971 14)

8§IugN Armigeres subalbatus &9 lsiunen
enseefisniurioun3onds Culex quinguefasciatus
dlasannlianunsodugamedisitiide ldusann
wansnsaamiehialudgeainanseil 7
uaz 14 wastayuliihesidnaawiiasnn
Culex quinquefasciatus WaUNTaINT U N
i lsald desnnwugamadFndadeuansin
qwﬁmﬁﬁunau'lﬁ@a‘lﬁmﬁmLﬁuTm'lu-iwmzs
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sad‘sﬂ%auqummaﬂ'uq‘uaw“%ﬁuna’mﬁuq‘ﬁu
gamdululfiemnnmwansdnnuSeuiisuiu
stwiwgaiie 2 sfiawindu uinsnelsfaulsl
asandngeateauiuiilyiinszansagialy
ynmuwislusamalng @unnawnzmnemald
ity Feanuaeaasnanadn seaneaauiy
gowwenaniawizanale) Lifinefigeatssiu
sufluwwenanihlse@qunuenanawusuewiiu
naneug tungomwlé wasanlungommlaisie
asauinnesuaty dedudulyliwial
Iszmaiinadwingeasaudiuwniudn
ﬁmL‘Ea-'ﬁquqummﬂﬁuﬁuaw%ﬁ’unawﬁ‘uﬁﬁ‘u
TuGsefudouacieaniulaeFens snsoeng
wutszmenilsfigearsaunninadiugeiugu
uartszmaiifigeanatutossn Ussmeild
dufludpamuingearsautilsald@ningeans
thusdsutiupu adwiinswiuudlingeane
amazdpeandmaguantuuazdaannsde
wadaufiduarunist el uuna v
Ihuitegendn uasfuuvaomneiug Anfuseanau

Soannsnilugevinvzndnfiamziuiivnsuns
gavtszmalnavintu wu Tunaldvas
Uszmalveiuiidwingidutnie auenemns
sauthduthiiu uazaunaldl Wudu Jounds
wanifiiufisnaunssioursuneagdaiudn
diaeAdl Usznavuduandwinsasnsiua@innan
sovnfimetiFadumssaaiulfinuasnsngu
devilfilonaduiatugeaneauldinndointi
geaneaufiunumlunsuwslsadquauennn
auluie uragnelsfinugeanstiuidonedl
unumddylunsunsideluthudeunazluen
dipamiiauidn WiINAMNMUILLLYBILIANE
fruluanaldaztesningearsaruinu
winuwlunsthlselusindnassuaiafiegiu
thulildeanlulny Wy Windn azannsedia
lsndqunuenilldangeanetuiiluiaiuden
au13nlunsauaiifiesnliireruuantu
Tuau Tuth whnduutheesiithy Sadud
nwiuiiluthuSeusesuyudasiigoanstiu
andeduumasmiuazagandaanelutuiy
win fetugemaniiazsaudedqunuenagi
thutiuies nasanniigaidaniifidadinluudase
nnfufanihd@aluwsliaundnaudu fionde
atfsmAusiely v lriArn sdnde luwamyinu
wiawailaald

AuRFIRuENTR luntsiduganne
FaeRansumarsagillggiiiaednsinisi
lsaiaeagnuidien dosRansanandamaniisne
1. gudaviiidevaviudanleamifiiulsadu
2. eetiafifuwmemsiiinannasandoiu
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gpslsainiAndusnniiludnandaufugefiidu
W 3. gansorsanudalumagawmeluseasil
msssunnveslsa 4. gudpedusanlidosmg
gaslsansqiavlandaiuduauegludgeld
quAsURspstasAndald uay 5. wnIn
nasauldigeeiiafiunmeanunsaunslsaly
anausundalomilmild Dudu auduldinlu
maldauautiomniiieglugeasauiody
ifipesnENNEIATENA Y g3 lvieeans
sauwsunsiusldfningeanatinuuazeseila
Suq tues

gwiugesiinduq uenwiiaangsans
fhuussgeanesull FowrnasiidnnsAnee
goLazsanfenaunvsiiaitannsadianeniss
hsanuiganlfiau uidaedouandanlsi
neasRuwIniy Sevhiraanugmant
Binatisdeinea bifiunomlunasunslsa
snniin uananntiufigananesiaiinsanuider
swanduiugeiifiideeoviniudondnd Wu
Culex brevipalpis, Coquillettidia crassipes Ua:
Tripteroides sp. \DuAU goriudadiululsngaman
fiaradadannandnd widAdigeunseiin
aunsonuaaeRAuLAEandn s 1U Mansonia
uniformis, Aedes albopictus, Culex vishnui &ae
Culex quinquefasciatus \udy gawaniianah
TsrameaulvuwsTudndly dnduidladnifnlan
taraaiululitlsationaiiselsnagludnale wu
a3 (Macaca mulstts) wy un uazaludnidl
nasgndundsduq eflinsuuidniniidng
a:lsBniig (Higgs S. 2006) UANIINUUBIANTS
awislanléndinfsusimoarstiuuasgeane
awanfluwinzdilsaflannsndir iifianns

snneaslsadqunuen eenenniade uifiny
fofigewmesiinduq ifianudeadasivms
‘s:mm?uﬁ'm WU Ae. furcifer-taylori group uax
Ae. luteocephalus \udu upnannuiudonanidn
Tlunan3miinusaiesiin dairuune nis
uneineg vimthiduleavisolsmagie (WHO
2007) tudpnuansliiuudainlsatonaiys
siindudun v lduazanafidnisolsnuzuag
Tudswndaudae
2. n1sanenaadalh¥asnuigygn
(Transovarial transmission)
msanevenida hiaBaunuenanusigy
ganlnedorunielsgefunauminiiliined
seusntauasuazldinnmaasslutajin
ms‘[ma‘[ﬁw”qqqaﬁﬂﬁﬂuuazqamzjmuwuﬁlu’ﬁ
nsanevandah¥adquauenannuigegyn
(Mourya D.T.1987) ualunsdnai3easiinisany
'iﬁﬁﬂﬁ'mgmsniﬁﬁumﬁﬁazmu.u'uau n&an
fo wugainadAnide uazgnihdnida ufiazli
wugnihgamagindaiasfinny usiRaenydn
sravgnihfndaiiisawausa itz iugsein
InuAsesiiadnfiinsdrananidalh¥adquauen
ANUNENFnaEuLUDY
Fnmsandavasganagurscela;
(MIR, relative infection, rate §7uUgN) (5N 7)
Tutiu
Culex quinquefasciatus (17.41, 5.88%.
553)
upniu
Coquillettidia crassipes (304.81, 40%.
873) > Culex quinquefasciatus (35.01, 16.67%, 54)
> Armigeres subalbatus (1597, 7.69%, 61:)
SnrnmAniovosgnmbuwadusazeiin:
(MIR, relative infection rate, §1uaug0) (A7 13)



Tutiu -
uaniiu -
5’aﬂm1im§wmgnﬁﬂmmﬁnuda:
in; (MR relative infection rate, Saue) (it 13)
Tutiw
Aedes aegypti (141,58, 50%, 59)
upntinu
Tripteroides sp.(NA, 100%, 4Q) = Culex
brevipalpis (NA, 100%, 13Q) > Aedes albopictus
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