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Abstract

Project Code : MRG5180153

Project Title : The role and relationship of Japanese Encephalitis virus, mosquito vectors,

immigration birds, and bats in nature

Investigator : Assistant Professor Dr.Sonthaya Tiawsirisup, Parasitology Unit,

Department of Pathology, Faculty of Veterinary Science, Chulalongkorn University

E-mail Address : sonthaya.t@chula.ac.th, thaya18@hotmail.com

Project Period : 15 May 2008 - 14 May 2010

Mosquito distribution and Japanese encephalitis virus (JEV) infection were studied in
two areas which were the immigration bird nested area in Pathum Thani province and the bat
cave area in Lopburi province, Thailand. Mosquitoes were collected by using CO,-baited CDC-
light traps, and dry ice was used as a source of CO, to attract mosquitoes. There were seven
genera collected from the immigration bird nested area: Aedes, Anopheles, Armigeres,
Coquillettidia, Culex, Mansonia and Uranotaenia. Culex tritaeniorhynchus and Culex gelidus
were most collected species in this area. Sixty pools of Culex tritaeniorhynchus and of Culex
gelidus, each of which had fifty mosquitoes, were tested for JEV infection by using reverse
transcription polymerase reaction (RT-PCR) and all of them were negative. There were five
genera collected from the bat cave: Aedes, Anopheles, Armigeres, Culex and Uranotaenia and
there were eight genera collected from area close to the bat cave: Aedes, Aedeomyia,
Anopheles, Armigeres, Coquillettidia, Culex, Mansonia and Uranotaenia. Culex quinquefasciatus
and Culex tritaeniorhynchus were most collected species in these areas. Sixty one pools of
mosquitoes collected from the bat cave: six pools of Armigeres subalbatus, one pool of Culex
gelidus, thirty nine pools of Culex quinquefasciatus and fifteen pools of Culex tritaeniorhynchus,
each of which had ten mosquitoes, were tested for JEV infection by using RT-PCR and all of
them were negative. One hundred and ten pools of mosquitoes collected from the area close to
the bat cave: six pools of Aedes albopictus, three pools of Anopheles stephensi, twenty three
pools of Armigeres subalbatus, two pools of Culex gelidus, thirty six pools of Culex
quinquefasciatus and forty pools of Culex tritaeniorhynchus, each of which had ten mosquitoes,

were tested for JEV infection by using RT-PCR and all of them were negative.

Keywords : Japanese Encephalitis virus, mosquito, immigration bird, bat
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F390WL049 BN LnaLlad a“'wi'@awq%‘ Lﬁaamﬂu%nmﬁl,ﬁuﬁﬂﬁﬁﬁwmamﬁ'magjua:mmsmiﬂﬂ
melusnle

[ U [ a . o 6 6 :/ I3 v

ﬁ)uqﬂ@ﬂ‘l"mmﬂgwm CDC light trap uazanduasuawlaaan kuaanntinudouidlunng

a'aqa lumsanesaIsble ﬁﬁmi’mﬁ‘m”ﬂsqmmﬂlml,m\ﬁﬁagjmﬁ’waaﬁnma WU 4 1A389
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LL&ZU%LﬁmﬁuﬁlﬂﬁLﬁﬂﬂﬁULmﬁiﬂﬁa?jmﬁ/ﬂﬂaﬂﬁ’mﬂ’]’s 1w 4 10389 Tuszningan 17.00 w.
audaaan 9.00 u. vayIunaly ﬁm”’.zasmﬂqaﬁvl@‘fﬂﬁumﬂ'aﬁmﬁﬁﬂﬁn’ﬁ%mﬂﬂiﬁm’mm

MAITINENDINEN ﬂmzé'ml,t,wmmam{a;‘wwmﬂmi NRIINLRE LLa:LﬁuiﬂuﬁLﬁuﬁqmwgﬁ -
80 avALTALTYN Lﬁaﬁﬂﬁqomﬂ %aTomﬂifuﬁ'm”aazmqam nmuesniwauaztihavades e
75189 Rattanarithikul and Panthusiri (1994) muﬁ%ﬁm‘hmmaaqa Lﬁm}”aazmqaﬁvl@”l’?ﬁ

qnmgﬁ -80 adFL AL AwNINTnMImaray

= a & o v a g . A o
2. nMIANEINIGALBa NTAaNIDNLAL LD (Japanese encephalitis virus) sl%g!d“mm
15519mﬂﬁﬂﬂﬁ?ﬁ“mﬁn‘[ﬁtwaLuaiﬂﬁa (reverse transcription polymerase chain reaction,

RT-PCR)
2.1 1501238

e hsanianlgiduliiaaiugu (positive control) fAaifia Japanese encephalitis virus

suwuiUnAy (Beijing) NALTNlTa 10" TCIDg, / m
2.2 NMIENAEIRBINIIN (RNA) 1neaee 58

aNasINUINIININGIBE 1R das TRI Reagent LS (Molecular Research Center,
Cincinati, Ohio, USA) lagldhsadmin 250 lulasdas waunu TRI Reagent LS §143% 750

(2
a

lulasias mmfumgdmvlé”ﬁqmﬁgﬁﬁaaLﬁunm 5 WMl %éﬁl‘mnfwﬁu chloroform 1421 200
lalasfias @f@ﬁﬂfﬁqmﬂgﬁﬁauﬁunm 15 w1t udrinldwndssi 12,000 g ilwaan 15 wifi
Autanzauladuunsiwan 500 lulasias aslunaaafiazena antiuda isopropanol alcohol
1w 500 fulasaas @%ﬁﬁﬂ’?ﬁqmﬁgﬁﬁauﬂunm 10 w17 udhlUwndssi 12,000 g 1w
A 10 w1 ndmlans udarimsis FINUINITY (RNA pellet) Alemsietasanagas 75
Wasiaud $1un 1 Sadaes uarinluiwnisef 7,500 g Hwan 5 win Nt tnawladie
LLﬁaﬁwlﬁd’;u@zﬂauLLﬁﬂ@ﬂﬁﬂ’?ﬁqmwnﬂﬁﬁauﬁunm 10 w# MNTLdn snan (ultrapure
water, Invitrogen, Carlsbad, California, USA) s1uau 20 'lulasdes haidumsazanosns

Wu%ﬁqﬂiill Lﬁﬂﬁ’]‘iwy%]g]'ﬂiiilﬁ -80 aamwnav’fma 'ﬂ%ﬂ’j’]’ilz‘ﬁ’]ﬂ']i‘ﬂ@ﬁaﬂ@iﬂvlﬂ

> % [ > 1
2.3 ﬂ']iﬂﬂﬂﬁ']i‘w%ﬁqﬂii&l (?J'l{l,ﬂ%l,ﬁ]) ﬁ)'mm'aamasga

FNAIINUTNTININGIBENSEY 628 TRI Reagent LS (Molecular Research Center,
Cincinati, Ohio, USA) I@Uﬂ@@”’saﬂwaqaﬁumsa:mﬂ Minimum Essential Medium Alpha
(Invitrogen, Carlsbad, California, USA) 4w 500 lulasdas lunasewaa@nawiaan
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(microcentrifuge tube) laglurisuananadn (plastic pestle) wasannuin lUuwwdssi 3,000 g
(Juwiaan 10 win
U d‘ Vo a L o a
gadulafldduan 250 lulasdas waurl TRI Reagent LS $1uan 750 lulasdas waw
v o o &< L AV oea A v a o < a o

Iidhriu aniuasislifgumniises duan 5 wifl wadantudu chloroform $1uan 200
lulasdas aanislingangdvesduina 15 wfl udashldduiniod 12,000 g iunan 15 wifi
Wuarnzanladuuniuin 500 lulasaas adluraaafizzana NwuLAN isopropanol alcohol
Fruau 500 lulasias asfialingunndraaduwina 10 wfl udviludwninen 12,000 g 1w
A 10 Wil indaulafis udrihinids mIWgnIw (RNA pellet) Nlddquiaiadanagas 75
Wasioud 1uwin 1 Jadaas uaah lddwnissn 7,500 g tduian 5 wifl s inawlans
i ldsuazneuukelasfislingmngiivesduinar 10 wifl :aniwi@n shnau  (ultrapure
water, Invitrogen, Carlsbad, California, USA) #wu 20 'lwlasdes weaidunisazanoans

w”u‘gmm Lﬁumiw”u'gmmﬁ -80 A9ALTALTUR AWNINAVININIINaFaUa 11

& a aaa 1 a 6 . .
24 m%ma%’nadLﬂﬂ%ﬂﬂgﬂiﬂﬂ@lﬂrﬁ‘[waLuaitia (reverse transcription

polymerase chain reaction, RT-PCR)

e sWuInI  (21fidwia) °uaaéﬁasm‘ﬁ@i”aamsm]aaumLﬁwﬁiﬁmumiw"’uﬁqﬂim
a8l AccessOuickTNI RT-PCR system (Promega, USA) lagl primer ‘ﬁlmfﬂ’m C/Pr M gene ‘ﬁﬁ
§1ALLUE 697 Forward 5' GAC TAA AAA ACC AGG AGG GC uaz Reverse 5 CTC CCC ATG
TGT TTG GAC CG lasnfasmsingens (PCR product) Mlldazdnnuamwia 681 base pairs lag
@383 master mix WK 23.5 WlasAas lasld AccessQuick (2x master mix) W% 12.5
lalasfias forward primer 143 1 lulasaas reverse primer 111 1 lulasdas AMV reverse
transcriptase MW 0.5 lulasdias (2.5 U) LLa:‘liﬁﬂﬁl‘lfL (ultrapure water, Invitrogen, Carlsbad,
California, USA) d1wn 8.5 lulasaas aniuin master mix ﬁL@%‘UaJ"Li"anLﬁmﬁw”ugﬂﬁuﬁ
fasmInasauimin 1.5 lulasdas LLa:ﬁﬁ"LﬂLﬁwﬂ'%mmmaamsw‘"ufgnﬁwLﬂmmyﬁumﬂ%aa

o o

thermocycler (Perkin Elmer Cetus 9600, CA, USA) lagsnunszuiumififamnglausaueii

Reverse transcription 48°C 45 W

Initial PCR activation 94°C 3 Wl

Denaturation 94°C 30 AN

Annealing 58°C 30 i 35 301
Extension 72°C 30 I

Final extension 72°C 7 W

6
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[ =) s

2.5 N15ATVFDUNIANMNNT13 (PCR product)

eIV agarose gel (UltraPure™, Invitrogen, Carlsbad, California, USA) AAQNULTUTY
1.2% 11 TAE buffer (pH 7.2) lagiéin ethidium bromide 311 10 Jaulasdas lwaaswin 100
a aa qul ”Ta & o v § v o o L= 1 v Qq: Qq’ v
fadfay niwnaIazaoaluudiaidazildiaafld Snquinitneadiaing udaasnali
Juwaan 30 wf wnelwiaaudeen ilataaudiaduarsinunlaluiaias electrophoresis Wiauny
W@ TAE buffer livinaaatnalavinnsihfdu running buffer
INRANUNNTINSNHINAL loading buffer (Sucrose 65 % (w/v), Tris-HCI 10mM (pH
7.5), EDTA 10mM, Bromophenol Blue 0.3 % (w/v), BlueJuice™, Invitrogen, USA) 91434 6
a v 1 1 ai a Vo a =
lulas@as udannoaldlunguuuusin agarose gel MiaTualiswiunguaz 10 lulasias laod
1 nau fMee DNA ladder 3 wu 5 lulasans (Trackit™ 100 bp DNA Ladder, Invitrogen,
& I3 { 4 Yo %
Carlsbad, California, USA) Saidudiduennasgiwinmurmaivalgdmsuissuiisuswases
uAdue Fmsuenddwadianszu e 90 Tad tuan 40 W Wanszuiums
w3 1 uwHuias Weamaseumeldusigannhilawe  (UV) lagidSouifisudiuniswaudn
a l&’ Qs [ Qs { a J v b [l a J { o 1
LNATUNNAIBENINULALENLAALKIN DNA ladder SAWLLALINNABENIAADIBNGILAIIAI
. & = a ) A a X " A
g1UTzanth 681 base pairs TINnNaUIsuisuAuuauNiiaduly positive control 3zfiain

A1ae19bilLTe Japanese Encephalitis virus
NAN132Y
1. qﬂmméaunawsw

1.1 ﬁﬁmuazm'mﬁmnwa'mmaag‘la‘lmmémnawsw

msﬁﬂquﬁnmmdmﬂawmw ™ Ia ey swnasulen ﬁ]"'dm”@ﬂnwmﬁ wu:hﬁqd
NINNATIWIW 7 8na laun Aedes, Anopheles, Armigeres, Coquillettidia, Culex, Mansonia .82
Uranotaenia @3ug@dluaIsen 1 uaz 2 Immﬁmaaqaﬁwumnﬁq@ 2 afia Aa  Culex
tritaeniorhynchus Wae Culex gelidus AILRAIIUANTIN 3 TINLTN Culex tritaeniorhynchus HUNL

o A A A A o =2 o A Aa A \ ) & a
vL@]&nﬂ‘qu@LﬂalquﬂL@auﬂﬂ’]ﬂ’]‘iﬁﬂiﬂ"]ﬂﬂLﬁuluL@]ﬂuWﬂﬂﬁ]ﬂqﬂu 2551 NWUIN Culex gelidus »wid

ﬁ‘hmumnﬁq@
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A13197 1 LL&@IG?S']%'JW’I]QGE‘!GLL@ia?.:ﬁf‘]aﬁﬁﬁJvLﬁ’ﬂ’mmeﬂlduﬂaWUW ™10 Ray dnasulan

ﬁ]“'mi'@ﬂnumﬁ Tugraifaniduwian 2551 DILGanINTIAN 2552

8MaUDIEN L8
.9. 51 W.0. 51 n.6. 51 n.¢. 51 W.8. 51 4.0, 52
Aedes 1 319 27 11 0 2
Anopheles 71 127 34 65 137 181
Armigeres 6 3 3 5 73 94
Coquillettidia 12 214 25 45 21 54
Culex 7,042 8,168 4,350 4,122 22,182 16,625
Mansonia 196 877 276 116 354 87
Uranotaenia 8 29 25 3 0 0
PICEY 7,336 9,737 4,740 4,367 22,767 17,043

P> @ : A a a @ o a o v &
N1IIN 2 LLa@NiaUazTaﬁq\ﬂ,uLL@]a:aqaL@JaLﬁiUULqﬂUl]ﬂl]'ﬂ']u?u?]a\‘]q\j‘ﬂ %UVL@]VN“N@

A o o ' o " v ° % o = ' A a
NV ldNUREIBNANLN b 10 baad dnarulan aniadnumil Tusrafaniwiay 2551

LA UUNIIAY 2552

GUEVERHY LA
i.0.51 W.0. 51 n.9. 51 n.81. 51 W.81. 51 3.9, 52

Aedes 0.01 3.28 0.57 0.25 0 0.01
Anopheles 0.97 1.30 0.72 1.49 0.60 1.06
Armigeres 0.08 0.03 0.06 0.11 0.32 0.55
Coquillettidia 0.16 2.20 0.53 1.03 0.09 0.32
Culex 95.99 83.89 91.77 94.39 97.43 97.55
Mansonia 2.67 9.01 5.82 2.66 1.55 0.51
Uranotaenia 0.11 0.30 0.53 0.07 0 0
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ANTWN 3 LRAITIWILRL TR aaﬂqdLL@iawﬁ@LﬁaLiﬁsmLﬁﬂuﬁ'uﬁ’lmumaaﬂqaﬁa”u"l,@i”ﬁ'mm

INURRIUNANYW D 10 I stnaziulan éi'mi'mﬂnumﬁ

ynInauN 2552

Tuzradaniduwiay 2551 Dawdan

THAVDIE \fon
fi.a. 51 W.A. 51 n.9. 51 n.4. 51 W.g. 51 4.9. 52
Aedes albopictus 0 4 16 4 0 2
(0.04%) (0.34%) (0.09%) (0.01%)
Aedes lineatopennis 1 315 11 7 0 0
(0.01%) (3.24%) (0.23%) (0.16%)
Anopheles barbirostris 39 8 24 31 130 29
(0.53%) (0.08%) (0.51%) (0.71%) (0.57%) (0.17%)
Anophleles kochi 30 70 5 34 7 0
(0.41%) (0.72%) (0.11%) (0.78%) (0.03%)
Anopheles stephensi 2 49 5 0 0 0
(0.03%) (0.5%) (0.11%)
Anophleles tessellatus 0 0 0 0 0 152
(0.89%)
Armigeres subalbatus 6 3 3 5 73 94
(0.08%) (0.03%) (0.06%) (0.11%) (0.32%) (0.55%)
Coquillettidia crassipes 12 214 25 45 21 54
(0.16%) (2.2%) (0.53%) (1.03%) (0.09%) (0.32%)
Culex bitaeniorhynchus 7 17 0 0 0 0
(0.1%) (0.17%)
Culex gelidus 597 1,740 1,576 1,019 14,913 1,086
(8.14%) (17.87%) (33.25%) (23.33%) (65.50%) (6.37%)
Culex fuscocephala 39 201 9 2 35 14
(0.53%) (2.06%) (0.19%) (0.05%) (0.15%) (0.08%)
Culex quinquefasciatus 1 1 0 1 2 3
(0.01%) (0.01%) (0.02%) (0.01%) (0.02%)
Culex tritaeniorhynchus 6,398 6,191 2,762 3,097 7,181 15,522
(87.21%) (63.58%) (58.27%) (70.92%) (31.54%) (91.08%)
Culex vishnui 0 18 3 3 51 0
(0.18%) (0.06%) (0.07%) (0.22%)
Mansonia annulata 1 0 0 0 1 0
(0.01%) (0.004%)
Mansonia annulifera 1 3 0 6 5 0
(0.01%) (0.03%) (0.14%) (0.02%)
Mansonia uniformis 194 874 276 110 348 87
(2.64%) (8.98%) (5.82%) (2.52%) (1.53%) (0.51%)
Uranotaenia lateralis 8 29 25 3 0 0
(0.11%) (0.3%) (0.53%) (0.07%)
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1.2 M3ANIMsAAIa IIsaaNaIaNIaL L8 (Japanese encephalitis virus) lugsfivy
1 a aaa [ a 6 . .
”lﬁmmmaaunawsmé’fmmﬂuﬂﬂgnsmﬁnﬁﬁfwamasna (reverse transcription

polymerase chain reaction, RT-PCR)

aMulvas primer C / pre M lwn13as1unlIsaaa0IaNIEULD (Japanese

encephalitis virus) LiayinN1sNATBLAILINAKA RT-PCR

msdszfinanalives primer C / pre M dawmalisa Wavmsaiarm hiaee
=3 v L { Qs Qs { =) qq/, 1 4.87
wnafia RT-PCR laglfmswugnssunanaan hiasnfuSanmaiud 10 TCIDs, / ml audl

-3.87 ' o ' o P { 1.87
10" TCIDs / ml wmwmmm@mawumswugﬂiimau%avhia"l,@mq@ﬁ 10~ TCIDgy / ml

(3Uf 1)

3171 1 usasanalavas primer C / pre M lumsasrawude hiiadimaiia RT-PCR
o o { o o A A <& ' 4.87 -3.87
laglgaswugnisunanan Iandusanmaiue 10 TCIDs / ml aufis 107 TCIDg / ml

Wisueuny negative control (N) L8z 100 bp DNA ladder marker (M)
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= a & o o a e .
mMsAnEIMsAALEa lTaENBIaNLEULRD (Japanese encephalitis virus) 1%&10

ﬁﬁﬂﬂiﬁim@ﬁamaqo Culex tritaeniorhynchus W8z Culex gelidus $143% 500 @7 @aThaTad

! ° o o o ¥ o . @ ' =
qﬂmmauﬁau WNYINIINAFIINUTNIIY I@ﬂlwqaﬁnmu 50 @6angNaIvL (pool) GREY
o nq: 1 s ] ¥ v a ‘:§ ] a ¥ gt
FIWINTIANA 120 NENAIDETT uasnagaunLTassinailan RT-PCR smvluwuqmm%avhia

FUDIDNLRY Lﬁ]ﬁlunﬂéﬁama

2. qo‘lmméaﬁagjmﬁ'ﬂmaaﬁ'ﬂaﬂ'rw,aw%nmglnélﬁm

21 %ﬁmtaxmwwmnﬂmwaaqa‘lmm&iaﬁagjmﬁ'waacfﬁam'auaxu’%nmﬁuﬁ

Tnataas

2 = @ o A & 4 v a [ A

miﬂﬂmqdﬁnﬂLmaaﬂagmﬂwaamomaLLa:mL’meuwiﬂamm tu, aﬂqaﬁmmﬂgﬂ
(WAzNIINBY) duakauaIakias s1tnailad 5’&%’3’@1aw1ﬁ wu’jwﬁmmzﬂ?mmmaaﬂqamsﬂu
Lmﬁaﬁagjmﬁ'ﬂmaaﬁwmaLm:u%nmﬁuﬁlﬂ&ﬁmﬁfumﬂ@mﬁuwaaumi I@ﬂwm’mqamaaqoﬁ
mmmwuvl,éfmyluLLﬂdaﬁagawﬁumaaﬁwﬂnﬁfuﬁﬁ'\mm 5 &na 1éurd  Aedes, Anopheles,
Armigeres, Culex W8z Uranotaenia ﬂi:ﬂauvl,ﬂoﬁ"'mqaﬁwm 8 viia lawn Aedes albopictus,
Anopheles barbirostris, Anopheles stephensi, Armigeres subalbatus, Culex gelidus, Culex

quinquefasciatus, Culex tritaeniorhynchus W< Uranotaenia lateralis AIuEaIlue9N 4 uaz 5
a‘im%’uaqamaazqmﬁmmmwu"l,@“l,uu%mmﬁ'uﬁlﬂéTLﬁmﬁ'uLmsidﬁagjmﬁ'waaﬁwmaﬁfuﬁ
NINNA 8 8N8 VLGT LA Aedes, Aedeomyia, Anopheles, Armigeres, Coquillettidia, Culex, Mansonia
W8z Uranotaenia Usznauludomsninue 16 wlia ldun Aedes aegypti, Aedes albopictus,
Aedes lineatopennis, Aedes vigilax, Aedes Niveus subgroup, Aedeomyia catasticta, Anopheles
barbirostris, Anopheles stephensi, Armigeres subalbatus, Coquillettidia crassipes, Culex gelidus,
Culex quinquefasciatus, Culex tritaeniorhynchus, Mansonia annulata, Mansonia uniformis W

Uranotaenia lateralis @3L&aI AN 6 LAY 7
= n:?f 1 a d' U d' 1 :!I 1 [ (% A A
m'iﬂﬂmuwmwﬂsmmmaagmﬂwuvlﬂmﬂﬂqmmmemgmﬂwadmom’ma A au
’~ A o A a & A v A % oA o o

WOBNAY LaZLIN Y8989 NINY vL@&J’]ﬂVIE;(@I%UiL’meuVﬂﬂaLﬂEldﬂ‘i_ll,ma\‘i‘ﬂa%Iﬂ’]ﬂ&l“llﬂdﬂ"ldﬂ’]’]
da (Wauningnaw siavasgenwuldinnlundazifeutuazuandaiulaswudn slavasys iny
VL@Tmnﬁqmnmmddﬁa;ll'mﬁ'ﬂmadﬁwm’ﬂmﬁaquwmﬂw ﬁqmﬂu LaENINGIAN AD Culex
quinquefasciatus Tiavadpsniwuldunigaludoufanian da Armigeres subalbatus THavas
A ) A A o A 3 . P A v
ElqulWUvL@llﬂﬂﬂEi@luL@auﬂuﬂﬂﬂuLLﬂz@Jﬂ’]ﬂ&l A8 Culex tritaeniorhynchus LLaz"]qulIE]\‘iilq\WlWUvL@‘l
anfigaluldaungainiou suNAN ANTIAN NUMRUT dunaw WRZLNBNEW B Culex

quinquefasciatus
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fmiuriiavasgsnwuldinniigannuinmununlndidesnuundsnagerduvasdnini
lwdaunwgumiau Iguisu uaznIng1ay Aa Culex quinquefasciatus THavasL WL ldaNNTIgR
lwdandsmnan Aa  Armigeres subalbatus THavassnwuldunigalwdeunumou qaiau
Aa [ A . 3 A A o A A
WOAINuY UWAZSWNAN A Culex tritaeniorhynchus Tiavadnaninyldunniigalwdousniaa

o & A A . 3 A A ) A A
mewuﬁ LRzNUIAN Aa Culex quinquefasciatus LLNZT%WUEJ\“IEJGY]W‘IJVL@N’]TW]@@GL%LGIE]uL&J‘ls}’]Elu
fa Aedes albopictus
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A1371971 4 UAAITRAUAZTININYDILININUWAII DL D1FABVBIAATY T IAFITIMASLYN (LU1AzNIINBY)

o a v o -~ g e ~ 1 =~ =4
AUABANTINIAWEIDI DILNDINDY WRINAIWLS 1%581&')']0!,@]8%1/‘{{]13}3']’]&%& 2552 nidtL

=~

ADWLNELW 2553

g IOV LRER LA
W.A. 52 | 4.8.52 | n.A. 52 ®.A.52 | N.y.52 | .a. 52 | W.8. 52 | 5.Aa. 52 4.a. 53 | N.N. 53 fl‘.ﬂ. 53 | 1.8, 53

Aedes albopictus 2 0 0 1 0 0 0 0 0 0 0 1
Anopheles barbirostris 0 0 0 0 0 0 1 3 0 0 0 0
Anopheles stephensi 0 0 0 1 3 4 1 1 1 0 0 0
Armigeres subalbatus 15 8 9 46 9 14 0 1 3 1 6 0
Culex gelidus 0 1 0 0 15 8 0 4 1 0 0 1
Culex quinquefasciatus 250 77 38 39 30 24 5 29 62 13 24 4
Culex tritaeniorhynchus 10 1 0 22 39 77 3 27 0 0 0 0
Uranotaenia lateralis 0 0 0 0 0 0 1 0 0 0 0 0

34 277 87 47 109 96 127 11 65 67 14 30 6
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@139 5 LAY HALAZIDIRZVBILININUAAIN L DIABTDIAATY T INFITIMASUYN (LW IANTINY)

o a ¥ o ~ [ [ = 1 -~ = -~
AMUABANTINIAWLDI DILNDLNDYI RIAIWLS 1%‘531&']']\“9]8%1/“]13}31'1@]&! 2552 ndLAawlNBEYW 2553

THhAVBILYS L@a
We.52 | 9.8.52 | n.A.52 | ®8.A.52 | N.8.52 | 9.A.52 | W.8.52 | 5.A. 52 | ¥.A.53 | N.W. 53 | 4.a.53 | Lu.8. 53
Aedes albopictus 0.7 0 0 0.9 0 0 0 0 0 0 0 16.7
Anopheles barbirostris 0 0 0 0 0 0 9.1 4.6 0 0 0 0
Anopheles stephensi 0 0 0 0.9 3.1 3.1 9.1 1.5 1.5 0 0 0
Armigeres subalbatus 54 9.2 19.1 42.2 9.4 11.0 0 15 4.5 71 20.0 0
Culex gelidus 0 1.1 0 0 15.6 6.3 0 6.2 1.5 0 0 16.7
Culex quinquefasciatus 90.3 88.5 80.9 35.8 31.3 18.9 45.5 44.6 92.5 92.9 80.0 66.6
Culex tritaeniorhynchus 3.6 1.1 0 20.2 40.6 60.6 27.3 41.5 0 0 0 0
Uranotaenia lateralis 0 0 0 0 0 0 9.1 0 0 0 0 0
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P a o a ta‘v P ¥ o 1 A 1 o ¥ o A v
M1319N 6 meawmmmzmwzuwadqamnusnmwuﬂ‘lnammnuLmaaﬂagmﬁﬂwaamama (333 ?ﬂﬂ;'.!‘iiﬂlsﬂillgﬂ (tU1aENIINdI)

o a v o -~ g e ~ 1 =~ =4 =~
AUABANTINIAWEIDI DILNDLNDY WRINAWULS 1%581&')']0Lﬂ8%ﬂ§]1&l’ﬂ’]ﬂ&l 2552 ndlaawlNEIgw 2553

THAVDIE LAa
W.A. 52 4.8 52 n.a. 52 ®.0. 52 n.g. 52 f.0. 52 W.8. 52 7.A. 52 4.9. 53 n.N. 53 i.9.53 L8, 53

Aedes aegypti 2 0 0 0 0 0 0 0 0 0 2 0
Aedes albopictus 3 12 17 37 6 15 1 0 7 2 2 4
Aedes lineatopennis 1 0 0 0 0 0 0 0 0 0 0 0
Aedes vigilax 0 0 0 6 0 0 0 0 0 0 0 0
Aedes Niveus subgroup 0 0 0 2 0 7 0 0 0 0 0 0
Aedeomyia catasticta 0 7 2 0 0 0 0 0 0 0 0 0
Anopheles barbirostris 0 0 0 0 0 4 7 0 1 0 0 0
Anopheles stephensi 0 0 4 9 12 13 14 2 6 0 0 0
Armigeres subalbatus 20 64 29 76 45 23 7 3 6 1 1 0
Coquillettidia crassipes 0 3 2 0 1 3 1 0 3 0 0 0
Culex gelidus 1 3 0 1 21 0 1 0 0 0 0 0
Culex quinquefasciatus 154 154 298 47 10 4 1 2 13 4 8 3
Culex tritaeniorhynchus 4 12 8 7 264 246 73 41 12 0 0 0
Mansonia annulata 0 0 0 0 0 0 0 4 0 0 0 0
Mansonia uniformis 0 0 1 0 0 0 0 0 3 0 0 0
Uranotaenia lateralis 0 0 0 0 0 6 0 0 0 0 0 0

7Y 185 255 361 249 359 321 105 52 51 7 13 7
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P a ¥ a a‘y P ¥ A o 1A 1 o ¥ o aaA ¥
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LT RHE L@a
W.A.52 | 4.8.52 | n.A.52 | &.A.52 | N.8.52 | @.A.52 | W.8. 52 | 5.A. 52 | ¥.A. 53 | N.W. 53 fl‘.ﬂ. 53 | 1.8, 53
Aedes aegypti 1.1 0 0 0 0 0 0 0 0 0 15.4 0
Aedes albopictus 1.6 4.7 4.7 14.9 1.7 4.7 1.0 0 13.7 28.6 15.4 571
Aedes lineatopennis 0.5 0 0 0 0 0 0 0 0 0 0 0
Aedes vigilax 0 0 0 24 0 0 0 0 0 0 0 0
Aedes Niveus subgroup 0 0 0 0.8 0 2.2 0 0 0 0 0 0
Aedeomyia catasticta 0 2.7 0.6 0 0 0 0 0 0 0 0 0
Anopheles barbirostris 0 0 0 0 0 1.2 6.7 0 2.0 0 0 0
Anopheles stephensi 0 0 1.1 3.6 3.3 4.0 13.3 3.8 11.8 0 0 0
Armigeres subalbatus 10.8 251 8.0 30.5 12.5 7.2 6.7 5.8 11.8 14.3 7.7 0
Coquilletidia crassipes 0 1.2 0.6 0 0.3 0.9 1.0 0 59 0 0 0
Culex gelidus 0.5 1.2 0 0.4 5.8 0 1.0 0 0 0 0 0
Culex quinquefasciatus 83.2 60.4 82.5 18.9 2.8 1.2 1.0 3.8 25.5 57.1 61.5 42.9
Culex tritaeniorhynchus 2.2 4.7 2.2 28.5 73.5 76.6 69.5 78.8 23.5 0 0 0
Mansonia annulata 0 0 0 0 0 0 0 7.7 0 0 0 0
Mansonia uniformis 0 0 0.3 0 0 0 0 0 5.9 0 0 0
Uranotaenia lateralis 0 0 0 0 0 1.9 0 0 0 0 0 0

RN
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22 msdnsImshndialsaaNasanIaULaEd (Japanese encephalitis virus) lugd

1A [] > v ~a 49' a Y A > 1A 1 > v v
ANUKRINBYDIALVDIANATN Lmzuinmwuﬂ‘lnaLﬂﬂonmmad‘nagmﬂﬂwadmdm'sﬂ'm
mﬂﬁﬂﬂf]ﬁ%mgﬂtﬂfwaL&Iaidl,iﬁ (reverse transcription polymerase chain reaction, RT-

PCR)

ﬂ’ﬁﬁﬂw’]ﬁvlﬁﬁﬁﬂﬁajmﬁashdq\iLL@iawﬁmﬁﬁﬁ‘hmumﬂwamﬁwmiaﬁ'@msw”ugmmim
I TRI Reagent LS (Molecular Research Center Inc, Cincinnati, Ohio, USA) %Glﬁgdﬁi’m’m 10
ddangualatg (pool) I@UmaauqamnLmdoﬁagmﬁ'ﬂmmﬁwmq Fuau 61 nduerate lay
wiaiiw Armigeres subalbatus $12% 6 NYNAIBENY Culex gelidus 1% 1 NYNAIBENY Culex
quinquefasciatus W% 39 NNEIBENS UWAE Culex tritaeniorhynchus 311% 15 NRUAIDENS
u,a:maauﬂqamﬂu'%nmﬁuﬁlnﬁﬁmﬁbLmdaﬁagjmﬁ'ﬂmaaﬁwm’s I 110 NfueILN lag
uiaidu Aedes albopictus 31uIn 6 mjmﬁasha Anopheles stephensi 311 3 m;im‘i"sasha
Armigeres subalbatus 31WI% 23 ﬂﬁjm”uazha Culex gelidus aNWI% 2 ﬂéj@J@]v’Jaii’l\‘l Culex
quinquefasciatus 31U 36 NYNABEY WAT Culex tritaeniorhynchus 31%3% 40 NFNAIBHS A3
LEAITUazEoaluenen 8 ua 9 uasnARaLRLTasINARa RT-PCR s’fia"l,ajwuqﬁm%avhfa

FUDIDNLAU Laﬁiunﬂﬁaama
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@397 8 UAAITIWINNRNGIBE (pool) VavHIMARZTRAINUKREINBEaFBRIA AR IAdaURITe TaaNaINIaLL0S

(Japanese encephalitis virus) é’f‘wmﬂﬁﬂﬂfj?}%m@‘ﬂtﬁfwaL&la%{tiﬁ (reverse transcription polymerase chain reaction)

g IOV LRER LA
W.A. 52 | 4.8.52 | n.A. 52 ®.A.52 | N.y. 52 | .a. 52 | W.8. 52 | 5.A. 52 4.a. 53 | N.N. 53 fl‘.ﬂ. 53 | 1.8, 53

Aedes albopictus - - - - - - - - - - - -
Anopheles barbirostris - - - - - - - - - - - -
Anopheles stephensi - - - - - - - - - - - -
Armigeres subalbatus 1 - - 4 - 1 - - - - - -
Culex gelidus - - - - 1 - - - - - - -
Culex quinquefasciatus 10 7 3 3 3 2 - 2 6 1 2 -
Culex tritaeniorhynchus 1 - - 2 3 7 - 2 - - - -
Uranotaenia lateralis - - - - - - - - - - - -

RN 12 7 3 9 7 10 0 4 6 1 2 0
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@131971 9 UAAITIHIKNANGIDE (pool) VBILILARZTRAINUILIMNWT InalAgs nuurasTiaddavasawafivmagaunze

Tasaanasaniautad (Japanese encephalitis virus) é’f‘)&lmﬂﬁﬂﬂaﬁgmgn‘[ﬁrwaL&Ia‘f!sa (reverse transcription polymerase chain reaction)

TRHAY 9g

=)
LAY

W.@. 52

3.8, 52

n.a. 52

®.0. 52

n.g. 52

@.a. 52

W.8. 52

5.0. 52

4.a. 53

n.W. 53

3.a.53

L3.8). 53
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