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ATAdBUAYSLaYsYasaNsaRRaIndn
(Tectona grandis L.f.)
Aae9a1eUtinY (Aedes aegypti (L.))

Mosquito Repellent Test of Teak (Tectona grandis L.{.)

Extract against Aedes aegypti (L.)

AUWA N2NTN M. (nuasAans)* Kanaphot Thongkhao M.Sc. (Agriculture)*
NYWTIL {3 my. (Fame)* Kotchapan Sukra B.Sc. (Biology)**
lammi yaum mal. (@rmen) Sopavadee Moonmek M.Sc. (Zoology)***
Al Afuane My, (1) Wasinee Sriplong B.Sc. (Biology)***
TR AaNgs ma. (Aganen) Piti Mongkalangoon Ph.D. (Entomology)****
ﬁ?ﬁ'nd’mﬁa\}ﬁumuaurﬁﬂﬁ 11 JominuAsAssssusre  * Office of Disease Prevention and Control, 11" Nakhon
 gusmunaulsaiamatilneunail 112 upsATsTINTY Si Thammarat
4 ﬂ'?ﬂ'm‘.'uﬂaun"umuauf‘mﬁ 12 9INEVLaT ** \fector Borne Disease Control Center, 11.2" Nakhon
-<ginlsadndaunlnsusas Si Thammearat

* Office of Disease Prevention and Control, 12" Songkhla

**** Bureau of Vector Borne Disease

Abstract

The repeltent effect of teak (Tectona grandis L. f) extracted frorn maceratlon and soxhalatlon
was determined against the laboratory and field collected strains of Aedes aegypti using anexcito — repellency
test system. The mosquitoes were exposed to crude teak extract at different concentration at 0.5, 1,
25.5 and 10% (w/v). It was found that crude teak extract exhibited both irritancy and repellency effects
against the laboratory strain of Ae. aegypti. Moreover, the extract from soxhlet method at 10% (w/v)
showed the highest repellency action. Based on comparisons of the number of mosquitoes escaping
frorn control and treated chambers in both contact and noncontact trials, the results indicated that
sscape responses of Ae. aegypti between Control Noncontact (CN) vs. Treatment Noncontact (TN) and
Control Contact (CC) vs, Treatment Contact (CT) trials were statistically significant different (P = 0.01
and 0.03, respectively), The irritant and repellent responses demonstrated by Ae. aegypti to this plant

edrmct in the current study contribute significant data to disease control programs in Thailand.

Keywords: teak wood, Teclona grandis L1, Aedes aegypti (L.), repellency
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excite — repellency assay \aduNAWgAnIIUMIMaNuiTanseeves Inebildgedudaasadinan
dnlasnsy wazlieodudaansainlaensy lnanasauananududusasansafnandniiseiu
05, 1. 25, 5 uaz 10 Wadidud thwin/5ums) wuihasadaandniignilageaetuamerius
KooUAuinsle finmseangquilauuuinligainnisseanaifesudfiunily (imitancy effect) uaz
qualumslagelnelidasduda (repellency effect) uanannilansafaiildainisseniandisziy
arsdudu 10% fqnslunisladilge iewseufisunisnevausseasgsarslasnisnauni
snsatnlunaasvaaay vowwulilkdudaarsatnandnlaenswuazuunlidudaansatalnonse
nuindwugeiinauniiannassauauithifinnsdudaansainlaense (@nmunsefu) (CN) i
napwmagauillifinsdudaasaialagnse ([@nzunsenu) (TN) uaz ndavanuAuiiiinsduds
asafinlnense (Lifinzunsei) (CC) funaewmaseuiifinnsduiaansaialnense (bifinzunseiu)
(TC) fiauunndnvageiitedduneadd (P = 0.01 uaz 0.03 MuAAL) HetinsAnmienainssy
nMsnpUsuBsTBssaerassainandnluaseil snsaih lssgnaliiulassmsnuaulsaine
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Fuausnn wdedlaztsean 50,000-60,000 AY
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ghusua uazsdnsUIMIsudoniamtlsama
I¢dedpanssuuadmduysaiuiuduum
dnfl lasa1senngnd (active ingredient) 389873

Annigalh¥amsi (dengue virus) 7iéh li¥ady
Tawmiumstiasiu matesiumugulsaidansen
Fosptnluiinseuauepanetu (Aedes aegypti(L))
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walyluranasulngjaztseneudae &1 DEET
(N.N-diethyl-3-methylbenzamide) 9il
Uszandawlunslagouazunasiniuagned
agolsiny UAASnANuiuRssanyseEnds
9S8 DEET firnuunnsnoiuly sousieenssay
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TIFUUTY
Sunsewani Jovnanslaunasiiinanansadia
NAYINWNIL DEET M3 Idauawannuunmedu g
Wailunmaidanlunisiiosiugeanatuiy
dvduiu uananazdrsanilgmiiinduain
msiasalisenaniuda fegreannstiudn
uazandunsIBionARTuiuIYss &R ua:
dwwndan FonsldRsayulwslunisasiu
wiastnlsa lasawnzlunsldanslageanis
Wumsidsnnileitarunsatumaununis 4
avsiall il wsnsAzayulwaudenitiegluiasdiu
mldde azann uazhififuanioludonndon
yananiigewnzinlsade lifidaunnsadng
audumudafisayulns inlaatgwd
nmsnedaasiail annazdssiliinainng
Wasniivasfdniaarsiadl Tuansidane
Tunstdrarsaiianndnyssinmadeiinng
anwmuin Tudaliidnfiansnduqu Eondn
anawmamadluy (Tectoguinone) fluselaeniluns

launasimgRale Tawduund quiys aan
nendeinuasuazwaluladdeunlddunua
nnsafnarsmalnadluuanndudniluls
vazlemflumslawasingieldlnedidasliidn
figolmig wisandudidesiliivinmnfluged
Unain Wlkamauazansdudrinainans
aasidudidssannlidnney iwsnzazlans
wmalnadluusnnilge winlufidideslnléns
litgnvasduiuduidng unlaiadld azldans
ma el luuandudn iaasin Wl ldnsaaen
mnean thansaiai raniuthazana ludanu
TuuastgnReyn 1-2 danvi Wldioundnn
Aedin linen uazliing amnsnladngdndy wu
waenszlandthane wasdndudidenluundn
sawlyfonuau uazinuay niaasnautini 1y
saduie oofudmglufiu Wy ua uen waztain
asmalnad luusonan fussaniawlunisla
wavidngRsldfninasainanfieayulns
vy wildlFiawn:desiudngRslildunsunau
Lifignalunssivdngfis Jeazldrauiiaciivuas
dviana® annnnsAnmasdussnauniaailii
dndgivin il d@niienumumuausssuea
fia A e luy (Tectoquinone), A lea (Lapachol)
wazfinandawilea (Deoxylapachol) lagazwulu
dhugasuiufudining wasasiiviinamnniy

“r z <8 - ’
® gotudeldns@nmnausla
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1. MsIsaEsaiaeIndn

Taenihdidesanliidn (Tectona grandis L.f)
figelmiq wwdvdnnBlugenaradniitnsiin
Lilternauazanusudnainiuisnaings
TasW35msusife (maceration) warISuuugeniian
(soxhalation) ANTuRBLUFRLISH

1) 3nsuggaliansiuea 70% udn
vazane thidesliidn 1 Alandu Taluanagy
guthauAy gum 5000 fiadans uilsensues
70% awisdiaesliign aniuliynestiathnena
Tuiu Daviugrsunuagiilian (aluminum foil)
sazl$vwsiunusey q e liliensnusasume
ganld udeviteHilgunaiivies (25+5°C) 1l
nan 7 Yusanfuthansazaneildnsessiag
N3ATENIDILUUMENULAL TEMBFIBAIBITEmE
FUYIMALUUNYU (rotary evaporator) thansil i
luldTuauunmdn (evaporator dish) rawtinli
suveiigamni 60°C Tu Water bath 8nA39
iWiausnsvinazansiianavasmasagaan vinun
daudinazansiuenssninldtinngylyug
fiaoeliidnnasinae ileainthiuiidomaons
aldasainanndnagnoveny (crude extract)
wath ¢ lunsveasusaly

2) Fatimuuuranian laghdidasan
lanlyatalueniuea 70% faeadavain
Soxhlet extraction figaumgil 60°C flunan 24
#lus nffunspedirenszauniasuvumeny
uarszmBdIzAIassmegIMALLLMYUY
@il luldluaueuadn deuhlussmei
qaumail 60 °C Tu Water bath Bnafs iauanda

iaraneiinnaasmdaagaanidusnesldas
afnagnoveny woth v lunsweasudaly

2. nsinisugeateyiudinivnig
nAFDY

g9aetinu (Aedes aegypti (L)) WGy
msvesay Wugsanathudduioaneriugias
UAtRn1suazatevuguasadsssusnsdaiu
gnihepanethuannegueulumammnadianjas
sunavjee Fniaunseisssuss lnethligeans
fhuie 2 eefugiudesinyinameld
gaunall 2545°C uEvad N 12: 12 (8319 : §ia)
LAZANNBUFUNST 80+10% \iDgesifiuie
fiong 2-5 Yu inlunaseuivganaaey
Excito-Repellency assay #a U lnageanetiuiild
nagavdaslienthwnudunat 12 dalusrdeu
Buvinsvagay

3. nramAsaugnaun1s lavavansain
Andndageaieiiu

1) IN3PUFIIALANFNIFNAE NI
Hlunmeaavlasirarsainagraveuain
nsan esasds @Eadurududu 100%)
w3 lrissiuanududu 05%. 1%, 2.5%.
5% WAz 10% (wmiin/al3unnsg) Suauseiy
ANudinduas 1,000 NaFANS
2) WwigunIEANNAEDY Laald

NILABNTDI WHATMAN Wwad 19U 15x 17.5
AT NIPURIATUAINBAFIIRLABVAIENTINR
ndnilndonlidedneuin 5 Neddns
sspunazany Mndenliluydunnes 29 Daddns
muaddiuing g findeuly udrnedeliute
Uszane 1 Falie Welarsiivenusinszanai



Iéuriu arntuhuviadienszaagiflen
uazldguwaradiniuly Tugliudesnd ase
thlul¥masevsiall daunszamaruagu (control)
NTARIBNIUOR 70% (RevegiRealy
Y3uns 29 fisddnavindu luudasnsemasoy
alSnsaumasay 4 unu
3) NAFBUONE A UBIEITAARA

(Repellency test) Tﬂﬂiﬁ‘qnﬂﬂﬂw Excito-repellency
assay SvssneufREnsRMAREY 4 naas NS
NASDULARZATY Sutandawaseupaniiiu 2 ¢
urasg srutnflunsnaaauuuuilil¥esduds
funszansmasayulaense FaRenstauyuans
Taglawsiuiivarnmenaengolifilenaldduds
fussann) wazunulgedudaiunszane
naaaulasasy Seiisursunmmasaudoil

- dngunendisuaealunaas
VREBUIT 4 napaq ax 15 67 Laald aspirator
uaalarhnaasrinuuan LANEBINITEARRANN
Fumesansanasmasay nslFununastia
aaad lUDagasmesanlinau Ihingelunaas
waaauiflunan 3 Uil e euuiuaniw nis
nnudagaimeaan

- N30 uaiufinduau
giitiuBBNIINNGBINI 4 ndBaN < 1 1l wiasie
RARITIDLUBBNINIINNGBINAGALUAAENEDILE
luthenszamldgeruasy 30 unil udatiuiin
dnwnugsfivmaalundamaaauiis 4 naa e
flaavuazbigay uazuoldtaenszailld
dimsgednlumily dauthonszamldgeiiniiaan
e ngaemeaan uaziiufindwouesilaaude
sl wiacndemaaouazithonasmmdizog 2Ty

- thienszawitldgefonunly
evrelupadnegendonianaasuiads
Hunen 24 Falwlastenizawldgousacly
zedrdgudimanuanududu 10%
weanina g vudhifeiitiatnihenszane

- \flaasy 24 rluetiuiind o
gfmeluwiasinensTaasANMSATINIME
waan 24 Falusluusiazndamaaey mnge
Tunasvmpqunaaslandemilelugrlaiisne
meifin 20% dufiunsnaaauinsilugiiug
u§whmsnagausiiuduusshetion 4 ad
yavasanauAarANidndy

4. MIAATIYidDyYa

T Kaplan-Meier survival analysis method
uazulanadayangAnIsUNTABUEUDIYRNEY
Lzl ufiBUANNLANATNYBNNSABLEUDY
Tugeradnvuzarsndaniiansainaindn
luurazszduanududulaagaingluuy
navauniiaseluudazunii wazi3sudisy
FminnguuasABlunguAa8dE log-rank test

fiseuanudaiiu 95%

Han13ANyN

navaaugns laansaindnanisusgs
uasAseanvian mogeaetinu (Aedes aegyptd
grawug W ovfjiinas waranawuy
uATASsTINTY Assduanudndu 0.5%.1%.
2.5%, 5% WAL 10% WU 8158AANNTNNTD
affavioanvdBasduamdiudu 0.5%.1%, 2.5%,
uaz 5% dowIsuileugnilagafelasisnaas
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nagavuvylulWgedudatvansannlasnse
(finzunsenu) wis¥nanmamauuuulieduda
fuansatnlaense (lifinzunsedu) wudngnd
A3 laguITnINNEBIAILAN (hifigsann) uaz
napwnasay ({fiarsadn) Lifianuuansneiu

L

yoadn ugeaethunssaseenugudluansain
ndnitldeniseenrilaniisziuanududy
10% WanasauivgyastinuaswugisU iR

ns lngldnaswmasauunylulvgedudany

ansafinlnensy ([ncunsonu) fgndlunialdss
lnsmamslagelundssauquuazndsmaaay
HnnuuandNunwaifagviivadingy (P<
0.05) uazqulagelaslénapmaaauuuuliig
durarivansanalagnse (ifinzunsofu) wuh
quamslagelunassmuauuaznaasnaaaui

s

ANULANFENSAUNED RpgNeiiTedn

[

Uiy

[+

(P< 0.05) (A15719711)

a131971 1 QB lageeasansainandniedsugeeuazis Sonlet fissiiuaudiudusine g dageans

TugMeNUIRNSUALENENUGUASARETTUTY

AN aneWugvinsufiidns ABNUFUATATEIINI Y
ABuge 75 Soxhlet ABudee 35 Soxhlet
0.5% CNvs CC (0.55) | CNvs CC (0.63) | CNvs CC (0.55) | CNvs CC (0.55)
1.0% CNvs CC (0.15) | CNvs CC (1.00) | CNvs CC (0.31) | CNvs CC (0.98)
2.5% CNvs CC (0.57) | CNvs CC (1.00) | CNvs CC (0.32) | CNvs CC (0.32)
5.0% CNvs CC (0.98) | CNvs CC (0.57) | CNvs CC (0.98) | CNvs CC (0.61)
10% CNvs CC (0.53) | CNvs CC (0.54) | CNvs CC (0.56) | CNvs CC (0.99)
0.5% CNvs TN (0.29) | CNvs TN (0.29) CNvs TN (0.29) | CNvs TN (0.41)
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(The study of hematological parameters affected by malaria

and appropriate cut-off point for the diagnosis)

23307A3 #9930y . (adrinen) Wanna Srisatjarak M.Sc.(Microbiology)
quiinausy nwmuaui'iﬂ a3 Department of Disease Control Training Center, Sarabur
Abstract

This research aim to study the hematological changes and their diagnostic value to indicate
malaria infection and also the clinical symptom effect in order to improve patients screening at the
hospitalsor health service which complete blood count (CBC) have done.

Blood samples were collected from 223 patients who visited malaria clinic that is in the endemic
area of Tak province. CBC was analyzed by automated hematology analyzer. Thick blood film was
examined using microscope as a gold standard method. The result showed that hematological parameters
toward malaria infection were the decrease of lymphocyte and platelet. Platelet was the best parameter
for predicting malaria infection. The appropriate cut-off point was platelet less than 205,500 cell/pl
with sensitivity at 90.4 % (47 true positive samples from 54 malaria infected cases by microscope).
When the parasite density increased, WBC and platelet count decreased significantly.Chill, body aches
and muscle pain are clinical symptoms which help in primary screening malaria patient.

Therefore, if a patient has chills, body aches symptom and lower platelet count than cut-off point, They
may be suspected to malaria infection. Blood film examination under the microscope should be

carefully determined,

Keywords: Hematology, Malaria parasite, Screening of disease, Prediction, Platelet, Sensitivity.
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A15197 2 Ay hanusumnzannsviunelse (Predictive Value) Likelihood ratio way odd

ratio 9asilademelafininen lunisitadelsaunaniEe

ikds | TFFP | arwht | v PPV* NPV* LR+ LR- | Odd ratio
(95% CI) | swwie* | (95% Cl) | (95% ClI) | (95% ClI) | (95% CI) | (85%
(95% Cl) Cl)

- dulWsed | 1926 365 848 422 815 24 07 32
<1000 (255-478) | (814-882) | (295-553) | (782-848) | (14-4.1) | (06-09) | (15-69)
(x10°)

- dulwded | 2936 | 558 789 446 854 26 06 47
<1300 (434-673) | (752-824) | (347-538) | (81.4-892) | (1.8-38) | (04-08) | (23-96)
{x103;‘pl)

- dulwded | 4586 865 497 344 924 17 02 64
<2000 (750-938) | (462-519) | (29.8-372) | (855-965) | (1.4-20) | (01-05) | (26-
(x10%ul) 16.4)

- dulnded | 46/95 885 444 326 927 16 03 6.1
<2075 (772-95.1) | (41.0-465) | (285-35.1) | (855-969) | (13-18) | (0.1-06) | (24-
(x10%u) 16.9)

- ndnlaiin | 315 596 97.1 86.1 888 204 04 490
<1322 (408-654) | (94.1-988) | (720-945) | (86.0-904) | (84- | (03-05) | (158-
(x10*%l) 56.9) 1627)

- indnlafin | 3510 | 673 942 778 904 115 03 331
<1500 (566-754) | (909-966) | (654-87.1) | (87.3-928) | (6.2- (03-05) | (130-
(x10%) 222) 87.0)

- ndnladin | 46/33 | 885 807 582 958 46 0.1 321
<2000 (776-950) | (77.4-827) | (51.1-626) | (919-982) | (34-55) | (0.1-03) | (118
(x10%) 91.7)

- wanlafin | 4738 | 904 778 563 964 41 0.1 329
<2055 (797-963) | (745-796) | (487-589) | (923-986) | (31-47) | (00-03) | (115-
(x10%u) 1017)

- aulwded | 3921 750 877 65.0 920 6.1 03 214
<2000 (635-84.1) | (842-905) | (550-729) | (88.3-949) | (40-88) | (02-04) | (93-
WaKINGN 506)




waeme TF = True positive, FP= False positive, PPV = Positive Predictive Value, NPV =

Negative Predictive Value, LR+ = Positive Likelihood Ratio, LR- = Negative Likelihood RatioCl #a 979

ANu§aliy (Confidence Interval)* @8 dnfludonas
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(Geometric mean; GM) WinAy 14.314 @6
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A9199 3 ARABSTIAGR 2a9nsRSIRAsisladinanenluudaseing o

HEET) P falciparum (n=36) Pyvivax (n=16) P-value*
- inlafinuag (x10%) 4.89 5.26 0.170
- dinlafing (x10¥4) 5.31 554 0938
- indnlaiin (x10%yl) 108.45 124.49 0.484
- slulnatiu (g/di) 13.08 14.24 0.051
- FunlnnAin (%) 39.44 4302 0.087

WHIBWIR* @B A1 P-value 91N Independent T-test Uaz** @a P-value< 0.05

A o el 1 lg * s [ i [l
lﬂﬂLU'iEILIW!EHJF]']']111)111']lLUULﬁBﬂUﬁQ?ﬂﬂﬂﬁIﬁﬁﬂ?ﬂﬂ’] (Gl'l‘i’l\?ﬁ4) WU'J'\LﬁE]ﬂ'ﬂLIHU’II.LmJ

2 o & - - P ' - o~ aa
wadinaulinaidialafinenuazndalafinfvanasasniiteddunieadn

-' 1 - L4 - - ) wr L] ‘!
A19197 4 AdsIRINIIRSIT RS ladindnen luurazsEuANLMUILILES

AL (Fadeladinuilelulasans)
iladn <= 500 501-5,000 | 5,001-50,000 | >50,000 P-value*
(n=4) (n=14) (n=28) (n=6)
- dinlafinuny 466 5.18 5.10 492 0.527
(x106/y)
- dinlafingm 6.69 5,32 6.06 388 0.014**
(x103/y)
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aavuiude (W lafionilelulnsang)
iladn <= 500 501-5,000 | 5,001-50,000 >50,000 P-value*
(n=4) (n=14) (n=28) (n=6)
- nénlaiin 251 154 122 50 <0.0001°*
(x103/pl)
- Blulnaiiu (g/d) 13.1 13.08 13.86 13,67 0566
- Fnlandn (%) 39.13 40.02 4211 39.95 0.590

WHBINR* A1 P-value 910 Kruskal-Wallis Test @z ** @@ P-value< 0.05

usnantidledntnannstheneeain (Clinical symptom) damsiiuldinanEesisnseit 5

wudeIMsnRaTiniiduRusAunsthelusnandsegsiiveddyneada [durannsnundy

" [7) &
warnstaliagnanulia (P-value < 0.05)

A3 5 Swnugiionrmeadiinlufilunas Bidusnanse

lavs lLidusrae WusaSe | P-value*
(n=171) (n=52)
-W>375°C 26 13 0.10
- nuMéu 21 15 0.004**
- 17AASH 63 24 0.23
- thadlsanstgnuasndruila 46 6 0.02**
- fisemduldly 3 Yuiiiuan 23 9 0.49
- PNR8U 9 2 0.68
- Laifiuse 0 0.14

nUBIMR* AaA1 P-value T¢fa7n Pearson Chi-square test uaz ** @i P-value< 0.05
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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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Tnpteroides sp., transovarial transmission
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pguudnuaneiiiau wiadnuanel (Hoarau JJ
et al, 2010) N193:UNATINAZ La Re union
fanunsRewasanivaahiaingnuwslsalas
goansaiuldAnargearsaruingniaiugs
wendnaaelsa Feannanufidutugeanetiy
fnugnennuiugememananaus luadel
gt 2 slasnodalfasnfivieg uazuanan
fuglowudnindimsnaneiuguranilafinuu RNA
gavlh¥alaenuinfinswdsuiwa alenine u
valine finsnaziilu 226 vavlysiiu E1 (E1-A226)
Tuoanewus East Central and South African
genotype (ECSA) (Schuffenecker I, et al, 2006)
Faduiedeiendasiuniassunaluegillasih i
Wanaindalugeaisauldddy Sonesden
ﬂ'mﬁuﬁﬁ'h E1-A226V mutation (Tsetsarkin KA,
et al, 2007) dadeqn 15namﬂuq’ﬂ



gasIin1suivisadeashialudagearaaiu
Aduuasir lin1suns iBaddundudnde
tnivenmansidaindunanisiEudunansnusg
YDIEBININNLFUUOUSAZNLAN (Cherian
SS et al. 2009) Wavanwuhaanewus ECSA
waiAnegilil (common ancestral strain) wazduwy
Tunanlndidmeiunmssaneaslsaiuzyiuil
Uszmeauenule.a. 2004 (Hapuarachchi HC et
al 2010) #edainhiaanewuirdniinuiiae
Hunavosdinhiadquauenaewus ECSA i
naﬁaﬁuiﬁﬁmﬁzﬁnmﬂﬁuﬁﬁ'ﬁ wild-type for E1-A226
mutation WasaduiivialWidantsszuadui
tazmaaurriauuazgnauaanginizingg lu
umgnaduids wu lalusea wazisiwaad
(Seychelles) Tuila.a. 2005 Feluvuziuiineas
thudunmendnsuidn dearnifunisssunad
nsnedinginiz La Re union uazuedifaalud
@iy Selugaouang hiiafauduarenug
wild-type for E1-A226 mutation usidaymuings
finsaawuldnanewugann wid-type for E1-A226
mutation lWilu E1-226V uazgearsaulden
usdubuwmmanunudshunst 2 fiigeane
saudugoiugumdniiny i luluifuiiess
iz i liinineneandidediimsiiidadas
wWasuwmrngeaethuinifugeareauhii
Woiian1snatewusdu dadadnenainann
nssumsUiuieesepaneaulunsvansl
Tunstivsensudshialidrunialusegs
uazlumsWmundiasavgIa e muBIasY
Fwslifunmudniuesihlifamsnaiews

" x - L] v o ] - e
YNIPDIU QﬁﬂﬂTHtﬂﬂﬂTﬁ:U’]ﬂﬂﬂ’NNﬂﬂﬂﬂ

Antuwuiunguiioufindasiniuasnian
quusIEaIaIN589lsATURID (Vazeile M et al
2007) uaranawug ECSA nanewudinsiias
(E1-226V) fivhidanssuna mglludssmalve
washlanmusn Matumssanavasdananeiug
slalniiifiAnduludsavaduie aSaenn
unsuivedaudnivedens Tusanidaels
Tuiiga dwivyszmaluedensTusandesla
isadasiuidaliiaarewusuansiuiu
dlaD A 1998 Yszmmnadsiesiinisssunn
yaslsndquaueniiigadee Joluafafumyin
L%‘aa'lmmﬂuﬁﬂmaﬁuq‘mviu waraewug
ua3n (ECSA) Samiuluadaiudidiaeiien 51
ewhiiy urludeuiiunau-simneu Ia.a. 2006
Ifdan1sszurnsudnadedendetinguan
HINNN 200 578 walAINEERufbEe uas
Wansssunlunan indideetuiunisszunail
M La Re ‘union waztlszmaduidie desnluidou
Sunaulditianssaneadeit 3 lunades T
2006 Mgwindenseiliinandaliaaeiusg
ECSA nanawugnmisauaiudanuinia
Vnilfthefndahia ECSA nanawiug (E1-226V)
NNUszMABULGE (Sam IC et al. 2009) g
sqnaludszmaniadauacwuinnisinge
daulngiinlusasuunuazgawinzninie
£9878@7U (Sam IC et al 2009) MITELNAASIL]
dedunsBusumssanainajvasdedqunuen
anevusuewsunanewus ECSA (E1-226V) Tu
piimaedeazusanidasldiuies Fesaun
UszmadealysAduiinisszuianiuunly

Ta.7.2008 lnedasiindenfuidude siads



wasaidenn waraasnluidounsngranly
- -~ Y A A’
DdsaiuldiAanisssunadnadedensniide
- “ L3 " s .
aumnil 2 sevufiludeansnug wild-type
& o
ECSA (E1-A226) Wat\l¥® ECSA nanewug
(E1-226V) Soidatiuinaawug wild-type ECSA
(E1-A226) figoanstnuiuwmenan uaztilse
Tuwadias druanewug (E1-226V) fgearsaiu
T mendn wasssunm wmYuum (Hapuarachehi
HC et al. 2010) dm3unrsszunaivnglu
&
Ysewalneluiin.a.2551-2552 3nnn1sas9 e
log g tuAdeinenemansmsunwngnmsing
an3y (AFRIMS) l¢sne9nuran1sasIanneTioy
- e, ‘ - .
UfiAnsidui®e ECSA nangwug (E1-226V)
Wunu
v &
Tunrs@nwasetidunis@nwanag
ﬁg%ﬂmﬁ";’mqﬂﬁzﬂﬂﬁtﬁa‘S'mﬂM’ma:Lﬁﬂm
o 7] =i - a v ol [
avdauilfunniigawinfiasinldAeafues
mm-ﬂaﬂﬁﬂ%auqummﬂﬁuq‘ww‘%ﬁunmﬂﬁuq‘
davanndalsasiieil liinsfivsingludsavalne
1 - - - ] e () “ 5
inreudaifiulsednsiagr@milsantl uananti
Foiinguszasdiiaanunsatiun [Hiiufag
‘[ . i 0 I a oo X
unsanmn lsannsathlrewaveiaiifidonslsa
- x [ - ] 1
Dugahiasinduq Tusuarsaly andeya
\Wasduitldunandinssunadvenvin s e
[ [ Aﬂ L=} L Ll 4’ L T
nIWImdsniiiinsBudunisindg e ludioe
o & A
Annlsmsrvnanndenuiuga nieinuilarld
nAsnsmuaulsaiuiiguiisniunisaiugu
- - L - x
lsnltidananiaiinsthasuaiunsindauay
viunanafunieviuguaaiilaindagad e
¥ v
uazgmngitiuduaeuaiuduitegluiad
100 was dedamdudoseinadog Mesnuge

ﬁﬁL‘ﬁa-‘ﬁququnwmmﬁamﬂs‘i ustngiglaiony
Tamm'/h:wuqoﬁmﬁaamwuﬁx.‘hamnmwu
asinfladuquenIzsasnsaIugIgniig,
fiynsen wu malinseunquasuinou wiomiuli
UszanBmwanysal dudu vanamiuiiiide
lsAsamiguin o luldilsagaunuens:
ﬁm'imﬂwam‘ﬁalﬁﬂmnmiqmj‘iuqn (Transovarial
transmission) I iguidisafuivlsaldidanaan
iesnnwanslsalludahia Faduiivswi
Aidahiafiaunagadidninndesaiyidvla
offluiwaduas@siidinduq Feaciidinsen daly
fifupedeannsawmsnidh luandeegluead
#iinsine g vavdiidinduld Famn@aaino
gnaornuluiilagsldlonaiifinisecwugeinge
snluiuiiiwuluudadomdululy Seanudils
nmsansionuaiiasiivsleeise luludu
maiszTolsa uazmsauguwmztlsaraly
I¥aensgnétpeditudnines linadninnssiu
mnsnssialsalagldasdarusildannns
Auainienaiensiivsamadug dduny
Busissatnedenlaglildinsinmenuade
A9 vevdviilinduRulssmmsndafieg
agvasuiumuuiuniialsanduluudsea

J AA n as
Wufideanaunneneiule

o«
INOUISHIA
1. WaAnmuardumslinyaagenIne

ihlsadqunuenvasissmalne
2. \afigauawahialsadquaua
sansagnanemaa@aanuigegiugnliudal

(Transovarial transmission)



3. WanswNgAnsIEeIi1g vase
wanzthlsadqunuenilifendestiunsunylse
wu Wugeunslsalutiu wiaflugoundlan
uantihu iludu

JUuvumsAnw
nMsdnmafaiidunisinmidednsis
(Survey research) lasfitnquszasdifadnu
pafANENUg LAY Aenfugawnilse
SrunuenaaRuguensunanewus [¥ud «in

el - 4’ - ]
NS BRAIMNIAALTDYDIZIBUARNY 1 uas

waRnssudsveevgew vz udu lnedrsiauas

Wumsgngewmzlungihuiiianisssunelu

¥

be

wuilnald lnsddetvegeitlddensaaile
- ~r : s e o L3
edadehindqunuenluiin uasianasy

Annsimeiinvavgennztilse uasludwdug

YBULIANISANY

Auflumsluiuilaaldfiinisssuan
savlsaléthndageanslu 6 Souia fa donin
FUNWS A9 USENUATIUS in avaan wazans
Fwunginudanausigeauiinuglaeany
ANIMINEEN NSyt liunssEning
1 ganau 2551 69 31 SunAu 2552

onIAniiuni53ae

1. iw3pefini i lunsdnmn
1. wutiuiindaya
2. #wlde (mosquito cup)

3. vapngngw (sucking tube)

4. vaaauNIdmMIVUTIAIBE g
(test tube)

5 nanaungdd iniuann RNA
(eppendorf tube)

6. mathvenafndhuiuiushadnugmh

7. finfedmiudandwldegs w3s
angnii

8. fidougnti

9. MABARARNIN

10. Fusintiwanadin

11. ASBNANEAN

12, 8793209

13. nazanwaRninasieuaann

14, hnnfutiy

15. uaanaaad 95%

16. axiievuaanaana

17. Undusiinasdanlufiiy (fne

forcep)

18. d1a

19. mUnIwanadn

20. naipsneunalng (@ansaussy
thudeureld 40 Alansuuasiivesinemda
dmuldiwldgouaznananaanssineg lédn
dszann 2 gnunadwadusgnetion)

21, thudouy

22, sioduunag Wiurngugnans 12

23. pansuanstindlaan

24, ‘qmmqamﬁa?ﬁﬂuqum (QlAamp
viral RNA mini kit (QIAGEN, Germany))




2. 38n19An
1. \@anftuiivanis@nunidouny

Iz lasdaniuiiiiinngssuineey
linsqupunluiuiimaldensiulaeyssa
Fayaandrinszunningr nsuauqulsa
NIMINEIEIUGY Iwu 6 Fanda Idun
Jamdaguns Ay UseuAidus i @eean
uszana lneuiudugethugiis: nuglaeuas
thudhadesludail 100 wassautiugihe

2. iuflumsdrsrauaziugeluty
(Indoors resting and host seeking mosquitoes) Wa
vinusautiugile (Outdoors resting and host
seeking mosquitoes) uaxtuaue faglndiu
meludeil 100 wasanthugtag madugea:
T¥a3olaumugasingg melutiv Tneldaulay
2 pulfinamasas 20 il dauuantiuldaulay
2 Auiguiumugaiwugsiiuniainizin Tngld
Jafidrsvinnandatundvacysiunu 40
wins Ineiiudrsasmukaniiieguantiqu gan
yusavuandatu auwulyd Tuaausae
Tumunalfi uazmunavndhene fduluudnaig
fisuonouan (geiduuantiuaslisvnantu
nsduuiazdsnifasuseudtiu) Wuilq og
sewietiu 2 udsasuadefunseianatoiita
fmuaiudugasestile) geiilavldyneia
ynineRzgngasanana i lne iuaangags udn
i lulaTuenlagolasusmiusnlutituuasdw
vanthu @euaanumasiliAulidninunwiant
@ousannaiaedalidrodw antfuinlulaly
nanelWufifitudeuoiiasinlianeuii goi
meudunazdwartiumlanasanaaes

]

(test tube) uazinemaninAniivananaaastiuumy
wailunsusendaruil wdaninduluusiduly
napslWudodn (dudouts 40 Alanuss
awsaiivieengald 1 dua) dlalidals
vunaasnugeeuug Widaeh uazbaniing e
wnmawanainiiindaiiaannssuiinaanly
ga9fi1ga15vaulaaanleddevinlwivgas
thudoure (mnlilgdhudouts anunsnly
lulaswumarumuldusdosiidossquuniiien)
WandusnferesufiiinsTiiusinenaanldss
nnaeslnuluTalugifu 80 °c iaifusnm
Wetheepathaaansislfuuauninasinnté
nusisly

3. Madsrsanfufatnegntias
nwudzAuAuNsaTIazIuEF AN T
Anefufinsiiudegegnindaaiy uwuuidug
Insléqunsaifaiidougniih dusndmanadin
NsEWaNaAn uazsathduwaain wdaldi
gniuazthluumsomnziugiug aeluluean
viugnihusnifunesuz 4 lnedeunanunaiiviu
Tidanuwiomidousiannaaemn wdnh
ludnsralufendssgsliniqidugeiaduie
uir3eazthldwunedasie W lumends d sy
meuzussghasiiliidaugnihdaugni
wunldluduthidoul infudedes q 3uth
uazgnirldaslusanmanainlasldnsae
wanadngaes nntuldindoiidmnien e
Arenatudalfenedaliuiy (@aslfemsuan
urignthenaaz 3-10 Wiade fumuasmNzas)
Tusendnnfrdenuluiuiininiidnudg
asnaudufudiiioudiiflinaangagedany




aaad lgageluvrneenunlalunanauds
gadedd WeausWanineay udnhluiiuly
Tunsaathudeukaiaifiuinmdangroeg

4. Mmaliadesiings thesugudeildy
i ldusazdwaaninitadeduunanauazeia
goagesnd? (WellasAumsidensaeeade
hda) ndudenq Augesiiaidefuiiasi
wng (seminiedauhelinsgiedniien
spvgpiduiingaidauntugeiimdduniali
winwufiodenanatunndugeiiaulvideiely
mmﬁm‘]mﬁ’umﬁﬁutﬁauﬁamnﬂwﬁmﬁu
(contaminate) wazAAISYANEANALNARLYNASY
fidugousazimlnanseulnudaidadsdndey
upanaaadlnefedsudai vihauazann
v!nn%:aﬁ'm) us‘a’aﬂwﬂﬂd‘luﬁaaﬂ eppendorf
tube naaAaz 10 7 (pool @2 10 #7) ENNSULAM
ldlunasalmiias uenandumanuingaung
iidanandvag luviasliusnldavasnduua:
thlasaasemin

5. My adesiingntin gnthiliivsn
azgmilu@eeluvipefiinsein iadqu
gedudnde Tiemsgnilaeldamstan
wudinduazaforsznm 3-10 diaduruyiina
gnth ilenuguiindulilénasngagegaoan
nneaudnihlulddnldgeudninluugudaia
semitadedaly (Fumaun1sitadauacyin
pool apmaz 10 Fazvimilaufugeiiduain
Fudsinlaonse)

6. mamamidahiadqunuentug
goidusnldariunifiedeeiingelasldngue
uansiagseesaontiuideinemandnisunne

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
(Bonudaznasnin pool) difiuawliuenld
vaana sl ntuthluuadeaireniduesachia
1a2l4 QlAamp viral RNA mini kit (QIAGEN, Germany)
lasvhaudunsuitfndnuusin dwiudunay
Tun1snsassumbialsadquiuenazinay
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
Wodue (MIR; minimum infection rate) Taely
1Wsunsu PooledinfRate, version 4.0 (Centers for
Disease Control and Prevention) agnalsfinnuas
1§ “Samnshndoduing” (relative infection
rate (%)) UstnaUMSRNSAUNTRIINISAAEE
yoegsanian Wasngueiiniidul#tien
wAlismmsAndelufgsgunnauuadiens
In‘mm-mr-hmrufhé‘m'ﬂm'sﬁm%aﬁﬁqﬂ (MIR)
[88aaziiulumsnnamsmaasiian MIR dien
{u NA (not available) nsdiasineiifeeiiadngs
slimiufidanmsnndagoinnqaumanile &
tuasdaslddn “dasnshndaduivg sou
WIS

Sasnshndaduing (%) = (S
pool A LHALAN / $9UaU pool Tanin) x 100

Han13ANY

1. fufignfiunsdnmive
1.1 Sowiagams Aufiumsdnmnil
- w11 duaazun dnaasus
dnrtruitdrs 4w (fhueeil 10,22, 25, 46)
1.2 on¥ands dudumadinmnil
- ) 7 dwauvinl [ dunadles

Zutndidns 1 ndy dhuaeil 23)

N

- 98 13 0na duariuiss
dwnadlos Snuthuitdring 4 nis @huaeil
88, 88/7, 88/8, 90,)

- o.ffuda-u19¥n duanuifia
fnadies Swnuthuildsan 1 vds huaei
328/4)

- My 2 AuanuBINgA N8
oy Swauthuitdnsaa 2wde (huaeii 53, 53/1)

- w2 sumnlinil Sunadies
Sunuthuiidrsas 1 nde fhuaei 131)

1.3 INTAVTERWATIUS Anfiunis
Anwnil

- Wi 6 MUBAADIINW B NBLTDY

Sunuthuitdnsa 2 vi (thuaeil 9/1, 295)
1.4 Yoniagiia dufiunsfinmil

- ny 5 Awanuat dunansey
Swnuthuiignsan 10 vas Chuaeit 274, 40015,
44/24, 44/24/1, 63/5, 64/3,64/11, 64/12, 64/38, 77/3)

1.5 Yoninaeean Auliunsdnmii

- my 1 dhwaaewuliudu sne
qzuz Swuthuiidrsnn 1 ud (huiaeil 67)

- wy 7 dwaasnuliuru s1ne
qeuz Suthuiidrsnn 1 wds thuiaeii 72/5)

- w5 fwaezluug Snavsus
uutuitdrss 1 ud thuaed 43)

1.6 Yminaga dudumsdnwnil

-wy 3 dwayafe dnne
AU S niidrsns 2 nde (huay
il 87, 88) uazlsodeuthumanmile




2. nsdsegedndniouasnisnsranidodaunuen lugedniude

- - A - L A L L [=] ‘L’ =)
A15797 1 vllnegdaduiaiidulfanihugieuaciudrodes waznansnsamishia
- 1 L .‘r L L
Faunuenlugoluunasunside Tudoningams

NN
S duuYa dwuya | 9nInIin snde
fina29 flwavan | Wodwind |

dusn

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




anTeit 2 slagedadi ety ldanthudiasuastiudrodes uaznansnsamdahig

" ] x s L “~
Faunuenlugsluunaaunsda Tuganianss

- 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




- L. B T ) ‘ W W v 4 - y & s
97 3 silagedaudiudaiiduldntudiuasindhoies sazmansesanidobhia
- ' . Y o et w8
Squauentugeluundounida Tudaninvsraanaiaus

dwouys | dwouyadtldl | Sasmsia | Sasnns

MUYy ¥ P

finaae NAYIN \Hoduving fadn

(#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

13197 4 sllageiadndeidulfanntudtasuasthudnadies uaznanmsasamidehia
= ' [} g s (73 =3
runuenlugsluuvasunside ludonionfa

: dwouya | Swauweiti | dasnnsdn | Sesanns
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. 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
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(MIR, relative infection, rate §7uUgN) (5N 7)
Tutiu
Culex quinquefasciatus (17.41, 5.88%.
553)
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Coquillettidia crassipes (304.81, 40%.
873) > Culex quinquefasciatus (35.01, 16.67%, 54)
> Armigeres subalbatus (1597, 7.69%, 61:)
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(MIR, relative infection rate, §1uaug0) (A7 13)
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Mansonia uniformis (NA, 100%, 19) >
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