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Monitoring and Management of Dengue Epidemics and Vector Mosquitoes in

Taiwan

ABSTRACT

The first part of this project include the surveillance of dengue vectors, ovitrap collection,
and source reduction in southern Taiwan. In addition to Kaoshung, Pingtung and Tainan counties,
none Aedes aegypti (AE) vector was found in the areas around 30km of tropic cancer at west
southern of Taiwan. Meanwhile AE can only be found in 3 Li of Taitung city and 3 Li in MaKo city
of Pescadores. Low Aedes albopictus (AA) and AE larvae density in year round surveillance in
Fungshan and Pingtung cities showed the efforts of community-base source reduction in executing
the integrated control of vector mosquitoes.

The tests of pesticide resistance of dengue vectors showed that (1) both AE and AA collected

from Kaoshung, Pingtung and Taitung county showed the reducing susceptibility of 0.10%
Propoxur, (2) 100% AE adults collected from all surveyed areas died after contact with 1%
Fenitrothion in 24 hr, (3) only 0~26% mortality was found for AE from Pingtung, Fungshan,
Zuoying, and Taitung county after treating with 0.5% Etofenprox, (4) 97~100% mortality of AA and
<35% mortality of AE showing 0.75% Permethrin can no longer be used, (5) high (95%~100%
mortality) susceptibility of AA and AE form center and northern Pingtung to 0.05% Deltamethrin,
(6) <65% mortality of AE from Tunkung, Fungshan, Zuoying and Taitung after treatment with
0.15% Cyfluthrin, and (7) 0.05% Deltamethrin can cause 91~100% mortality of AA, but high
variation in the susceptibility of AE.
The study was conducted from March 2007. The surveyed areas included three districts of
Kaoshuing city where the recent outbreak had occurred in these districts, and four districts of
Kaoshuing city where were neighbored with three outbreak districts. Five hundred households
from each district were sampled randomly 5 boroughs that selected randomly 100 households.
Population density of dengue vectors were determined by house index, container index and
Breteau index per month. In addition to, thirty households from each district were sampled
randomly 3 boroughs that selected randomly 10 households. Population density of dengue vectors
were determined by ovitrap index per tree months. From March to October 2007, house indices
were 2.1% to 10.3% , container indices were 2.2% to 10.7% , and Breteau indices were 2.6 to 16.2.
The indoor ovitrap indices were 11.4% to 26.7% and the indoor ovitrap indices were 20.0% to
38.6%. They were lower than those of the same period in the last year (53.3% and 83.3%). Base on
the finding, they have revealed the effectiveness of surveillance and cleanliness the sources of
dengue vectors.

We conducted evaluation of the feasibility of the personal use of insecticidal aerosol cans as



the measure to reduce the dengue vectors in the three years. The results were found that residential
usages were 50% to 59.5% in insecticidal aerosol cans groups. In addition to, aerosol cans group I

(Bioallerthrin ~Phenothrin ~Cyphenothrin): knockdown time (KTs) of Bora Bora (control group,

Aedes aegypti) , Aedes albopictus and Aedes aegypti were 0.98 + 0.56 , 1.10+£0.58 and 3.07+1.47
minutes, respectively. Aerosol cans group II (Permethrin  3.75% w/w) : knockdown time (KTs)
of Bora Bora (control group, Aedes aegypti), Aedes albopictus and Aedes aegypti were

1.60+£0.62 ~ 1.49+£1.02 ~ 3.04+1.35 minutes, respectively. Aerosol cans group III (Cypermethrin

1.716 w/w) : knockdown time (KTso) of Bora Bora (control group, Aedes aegypti), Aedes
albopictus and Aedes aegypti were 2.02+1.33 ~ 1.45+1.03 ~ 2.94+1.55 minutes, respectively. There

were no significant differences among three groups by Kruskal-wallis one-way analysis of

variance by Rank - statistically (p>0.05). The mortality (twenty four hours) of Bora Bora, Aedes

albopictus and Aedes aegypti all were 100% among three groups.

Global warming makes the effects of climate on occurrence of dengue become more and more
important. Epidemics of dengue have frequently occurred in Taiwan since 1987 after the imported
of cases before 2002. The epidemic of dengue /dengue hemorrhagic fever (DHF) in Kaohsiung in
2002 was the largest resulting in 5,388 confirmed cases. This study tended to analyze the possible
correlations among climate factors, mosquito larval indices and the occurrence of confirmed dengue
cases in KH Area. The warm winter in Dec. 2001 till Feb. 2002 might be related to the persistence
of dengue cases occurring and resulted in the over-wintering of dengue virus in Kaohsiung Area.
Furthermore, temperatures in spring and summer of 2002 were significantly higher than the average
from 1980 to 2006, while the rainfalls in summer and autumn were significantly lower. The rainfall
in 2002 first peaked in May, which was followed by the peak of means of mosquito larval indices
and also the increases of dengue cases in June. The decrease of rainfall subsequently initiated
increases of dengue cases. Similarly trends were also identified in Singapore and Thailand in 2002.
The 2002 epidemic of dengue/DHF firstly detected from May, and case number increased
dramatically from mid-June, and finally reached to the peak (1,299 dengue fever plus 77 DHF cases)
in September. The correlation of larval indices between climate/dengue cases was not significant.
Future efforts will investigate more important social factors and try to establish a climate-based

prediction model of dengue incidence rate in Taiwan.

Key words: Aedes albopictus , Aedes aegypti, .insecticide, insecticide resistance, index.
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REEER: Lo RN I8 5 S 2L A
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ol ol 4 262180,2522486 0
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el § 168332,2542521 35
2 169557,2543033 5
Aos 3 169309,2543106 0

35



# 3 ~960526~28 i RrE & i S A I

b2 gk “r i b2 gk “r g

Bkl 105414,2602580 108 VA& 113503,2611331 0
AR § 102630,2607712 0 o okt 112040,2610783 84
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oL 103911,2609547 39 B 108254,2607973 11
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4T 24/500(4.8)  30/675(4.4) 6.0
Yk 15/5003.0)  17/526(3.2) 3.4
B 18/5003.6)  21/621(3.4) 4.2

| % 30/500(6.0)  39/688(5.7) 7.8
38 14/5002.8)  14/351(4.0) 2.8
LH R 23/500(4.6)  31/609(5.1) 6.2
L F 29/500(5.8)  38/645(5.9) 7.6

T 35 153/500(4.4) 190/4115(4.6) 5.3
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£4-2007 # 6§ ¥ LB HLI TR L TP

% & FELE%) 7 R E%) P ik
F4F  49/50009.8)  68/761(8.9)  13.6

FE  58/500(11.6)  86/755(11.5)  17.2

= %% 52/500(10.4) 78/784(9.9)  15.6

[# % 56/500(11.2) 105/835(12.6)  21.0
3®E 32/500(6.4)  35/582(6.0) 7.0

¥ % 59/500(11.8) 106/828(12.8)  21.2

L F 56/500(11.2) 88/724(122) 176

T 33 362/3500(10.3) 566/5269(10.7)  16.2

% 5~2007 & 7" 3z ﬁﬁ%@-‘]}%ﬁ;"‘—ii%)ﬁiﬁiﬁﬂ

7 o FEGLECD) G ERE%) T ARk
FHE  46/500(9.2) 62/683(9.1) 12.4
% 46/500(9.2) 65/729( 8.9) 13.0
=% % 45/500(9.0) 60/745( 8.0) 12.0

B % 60/500(12.0) 98/797(12.3)  19.6
#EE 36/500(7.2) 38/682( 5.6) 7.6

S ¥ % 61/500(12.2) 89/708(12.6)  17.8
HLE 58/500(11.6) 81/672(12.1) 162

T ¥ 352/3500(10.1)  493/5016(9.8)  14.1

% 62007 # 8 7 {7 FEBBLIR R E R

o FERET) 7 ERE%) T ARk
FHE  24/500(4.8) 31/676(4.6) 6.2
% 28/500(5.6) 36/713(5.0) 7.2
=2 % 10/500(2.0) 48/752(6.4) 9.6
FEE 43/500(8.6) 65/717(9.1) 13.0
3% 17/500(3.4) 21/642(3.3) 4.2
¥ % 36/500(7.2) 52/710(7.3) 10.4
HLE 37/500(7.4) 51/689(7.4) 10.2
T 35 195/3500(5.6)  304/4899(6.2) 8.7
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F 72007 # 9 " B F R BB R 2Z P

F 5 FEp (%) 7 EpE(%) T g
T AL T 39/500( 7.8) 53/696(7.6)  10.6
K7 % 37/500( 7.4) 50/703( 7.1) 10.0
R 43/500( 8.6) 61/719(8.5) 122
B R 51/500(10.2)  76/712(10.7)  15.2
FTE 33/500( 6.6) 44/658( 6.7) 8.8
A 45/500( 9.0) 60/671(9.8)  12.0
BHlw 46/500( 9.2) 69/702(9.8)  13.8

T ¥ 291/3500(8.3) 413/4861(8.5)  11.8

% 82007 & 10 " 2

BOF R BRI R R 2 E R

% o FER %) F B4 T ik
HATF  34/500(6.8)  45/707( 6.4) 9.0
EE  35/500(7.0)  47/669( 7.0) 9.4
=8 % 36/500(7.2)  51/695(7.3) 10.2
J# % 58/500(11.6)  88/740(11.9)  17.6
EE 23/500(4.6)  26/646( 4.0) 5.2
S F 43/500(8.6)  59/692( 8.5) 11.8
L E 43/500(8.6)  61/717(8.5) 12.2

T 35 272/3500(7.8) 377/4866(7.7)  10.8

% 9~2007 & 3 7 3z

73 X

TR

5 1 A °r 4p (%)
£ g

AT 10.0 20.0
T 13.3 20.0
= AR 10.0 26.7
BT 13.3 26.7
AT R 6.7 10.0
=¥ F 16.7 233
B % 10.0 13.3
T i 11.4 20.0

PR RHERIL > F IR R 1088 F AR R 2

87

BORGE B R 2 ERIGEIEE 7 &)



%10~2007 & 6 7 F a2 ¥ L Bopiis g A2 £
GASXA P &)

ER 35 A 7P 4 Be(%)

4 4
4R e 16.7 26.7
T 20.0 26.7
= AR 36.7 46.7
B 26.7 36.7
AT R 6.7 13.3
e 36.7 433
B E 13.3 20.0
T 35 22.4 30.5

EREBHERIL O F LGB RR 108 FAEBER ] 2

2 112007 # 9 * & 223 ¥ 2 Bopdir f R 2 5 R
GRIxXA P A 4)

LR i > A& 7 4p Be(%)
£ 4

LT 36.7 46.7
kA 233 40.0
=A% 40.0 66.7
|k T 26.7 333
AT F 10.0 20.0
e 26.7 36.7
B % 23.3 26.7
T gz 26.7 38.6

LHRMEWMP 3L 0 F LR R R 1088 F AR 1 2
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212 NFREDEERY - KRB P B F

B Jy 2

QS A 5 (%)
fe & i * 300 50.0
23 AL A 8 213 35.5
F 5 87 14.5
&3t 600 100.0
213, 2 A RAAFTHR
oA TR Pkl HRe X>-test
A (%) A 3 (%)
] Fisher s Exact
Test
g 4 102(34.0) 126(42.0) P=0.53
L 198(66.0) 174(58.0)
T AR X*=928
B 22(7.3) 35(11.7)
| 61(20.3) 54(18.0)
R ¢ 41(13.7) 41(13.7)
A B 86(28.7) 97(32.3)
e 42(14.0) 45(15.0)
~ 45(15.0) 27(9.0)
Fp A 3(1.0) 1(0.3)
L2t 300(100.0) 300(100.0)

&9



13, 2 A RA AT

AR Fokel ke
* (%) * (%)
LS
) 16(5.3) 1(0.3)
1 16(5.3) 14(4.7)
] 37(12.3) 66(22.0)
AFEE 13(4.3) 7(2.3)
KT EEy 6(2.0) 2(0.7)
F & 1(0.3) 0(0.0)
g4 13(4.3) 19(6.3)
JRA% ¥ 62(20.7) 63(21.0)
pd % 12(4.0) 21(7.0)
Pl b 94(31.3) 77(25.7)
¢ 19k 43(14.3) 29(9.7)
A 2(0.7) 1(0.3)
&3 300(100.0) 300(100.0)
132 3 % A A TR
AAFTH RN IR X°-test
* (%) * (%)
A AR e P RA X*=5.9*%
A FHEET R
g 12(4.0) 3(1.0)
% 288(96.0) 297(99.0)
i R2E X*=35.6%
% = 202(67.3) 244(81.3)
a % 75(25.0) 31(10.3)
X B 8(2.7) 6(2.0)
T g 11(3.7) 3(1.0)
H 4(1.3) 16(5.3)
&2k 300(100) 300(100)

*: XC-test, X°=22.1,p < 0.05 -



3 14 FCRHR R vf F S Tad A g

FRF% R o 1SR e ¥R e X-test
Roid & engs 40 = (%) = B(%)
W EEEE 34(11.3) 47(15.7) X*=2.4
5 (e % 4 1(0.3) 3(1.0) X*=1.0
R 2(0.7) 4(1.3) X*=0.7
A W= 33(11.0) 121(40.3) X2=70.9%
FIEA % 44(14.7) 127(42.3) X =58.2%
LR 1(0.3) 9(3.0) X*=7.5%
LRS- - 4(1.3) 1(0.3) X*=1.9
o e 2(0.7) 2(0.7) X*=0
FRZ BEE - 123(41.0) 100(33.3) X*=3.8
& 2t 300(100.0) 300(100.0)

*: XC-test, p< 0.05 o @ Bk e g PE e 2 e 300 2 o

2015, @ % - RN P B HHEBAN(E R )
ZAZ-FEINTHZVR

%; 4F2_ > 3\ = Hc %
po{7ier — RN 281 93.7
g f A
FORE R o 19 6.3

&3t 300 100.0

£ 016 A FAER R - RN Brf FAEAR S H
(7 2 e &I 2 2

s A F %)
Ao b i 600 59.5
AR A 18 255 25.3
i 154 15.3
&3 1009 100.0.
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217 R ARAATH

Ao Fop B 5% e 1 7 2 e 111 R X-test
* (%) * (%) * (%)
e X*=5.9
e 90(45.0) 98(49.0) 74(37.2)
L 110(55.0) 102(51.0) 125(62.8)
K3 AR X*=29.0%
F o 19(9.7) 11(6.9) 10(6.0)
) 57(29.1) 42(26.4) 33(19.9)
Bk 32(16.3) 29(18.2) 28(16.9)
30 () 54(27.6) 40(25.2) 45(27.1)
g 24(12.2) 31(19.5) 23(13.9)
4 10(5.1) 6(3.8) 25(15.1)
FER AL 0(0.0) 0(0.0) 2(1.2)
*X-test, p < 0.05 o
2 17. 23 A A FTHGD)
AA T %%QH F o e 11 ke
(%) * B(%) * #(%)
B
B 2(1.0) 1(0.5) 2(1.0)
1 5(2.6) 23(12.6) 11(5.6)
il 9(4.6) 18(9.9) 21(10.7)
27+ B 5(2.6) 4(2.2) 4(2.0)
Ky ePy 4(2.0) 0(0.0) 4(2.0)
B4 17(8.7) 5(2.7) 9(4.6)
PRI ¥ 57(29.1) 34(18.7) 42(21.4)
pd ¥ 12(6.1) 13(7.1) 21(10.7)
Tl 68(34.7) 58(31.9) 63(32.1)
LR 17(8.7) 22(12.1) 15(7.7)
R 0(0.0) 4(2.2) 4(2.0)
&3t 196(100.0) 182(100.0) 196(100.0)

X’-test, X>=44.7,,p < 0.05 ¢

92



FO17.% 32 3B A & TR
oA TR A [ 95wl HR e X*-test
* (%) * 3(%) * 3(%)
A AR APRA X*=14.4*
T ZEETREH
g 1(0.5) 0(0.0) 9(4.6)
3 187(99.5)  188(100.0)  185(95.4)
ER - X?=52.8%
% = 147(73.5)  102(64.6)  157(78.5)
aE 14(7.0) 31(19.6) 4(2.0)
X B 18(9.0) 24(15.2) 28(14.0)
Ty 6(3.0) 0(0.0) 4(2.0)
H 15(7.5) 1(0.6) 7(3.5)
L2t 200(100.0)  158(100.0)  200(100.0)
*: X-test,p < 0.05 o
Z I8 FCRER R of F s 48 B 3 eh L R
PR B R fFEkEl Fkell R e X-test
AR R PR X B(%) A (%) £ H(%)
AW % SRy 49(29.6) 56(28.1) 12(6.0)
/‘\ﬁ }‘1& 3
ForAm R 60(30.2) 61(30.7) 108(54.3)  X*=51.5%
FIm 4 32(16.1) 18(9.1) 61(30.7) X?=59.1*
A B R s 14(7.0) 21(10.6) 53(26.6) X*=61.7*
B oo R 16(8.0) 6(3.0) 23(11.6) X?=46.9*
2 3(1.5) 0(0.0) 23(11.6) X?=70.2%
B2 4 2(1.0) 0(0.0) 4(2.1)
BRI 1(0.1) 0(0.0) 6(3.0)
LRSS B 1(0.1) 0(0.0) 1(0.1)
5o g 5 = 0(0.0) 1(0.1) 1(0.1)
B 70(35.2) 74(37.2) 50(25.1) X?=68.3*

*: XP-test, p < 0.05 o

YRR 199 ¢ e



2019, % - BN G fof HAEAA AR % e 1T & 1)
2. E“-V?':%f"’ '\‘i‘fiﬂ'7 8

RIS P8I~ #H(%) F eI~ #(%)
poivie s - 4R
2 i RN R 166(84.7) 110(55.6)
FCRpiv B g & 30(15.3) 88(44.4)

. 196(100.0) 198(100.0)

XP-test, X>=39.9,p < 0.05 -

720, # % - BN p FE FAEKARZADLSE
—-F R TR - SRR P F o FAEA LA R T

Zi?jg’ﬁ%?#‘;a‘%@ﬁ = 4 ol 0 = 4 Iod 0
i foof BAERAHZ R T P Il 7 8(%)  F ke (%)

LF O E 175(87.5) 125(62.5)
Ly 0(0.0) 10(5.0)
FRIE A E 0 (%A 0 — E VLR 5(2.5) 43(21.5)*
LA rrur* 4 1(0.5) 4(2.0)
TR A 3(1.5) 0(0.0)
tag TP iy~ e 1(0.5) 5(2.5)
EIE vl —q-\z—L P R L R 1(0.5) 1(0.5)
FEoo * A YR 10(5.0) 7(3.5)
ERINAR 3(1.5) 5(2.5)
FEFAT R AR 1(0.5) 0(0.0)
£ 3+ 200(100.0) 200(100.0)

*: Xtest, X°= ,p < 0.05¢
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F 21, — =3RS p feep 7 A5 R ¥ Bora Bora maisx =
f12 B AR SRR L 2 G R (KTso)(H =0 47)

By TRl Fokell FEEIl

2+ 1.162£0.64  1.74+0.69 2.25+1.57
4 0.91+£0.51  1.5540.63 1.82+0.98
= 0.8810.47  1.50+0.55 2.01+1.43

I s 0.98+0.56  1.60+0.62 2.02+1.33

PR ETIOBREFTHRES S FHRENA-UL

20 TS & Bixd L 7 20 Emadx o

%22, - AR BE HAERAHH A F
2Bk i L X S PR (KTs)(H =1 42)

By PRkl F o e 11 F o e 10

+ 1.33+0.66  1.84+1.20 1.77+£1.13
v 1.11£0.53  1.304£0.99 1.30+0.95
= 0.87£0.46  1.38+0.83 1.29+0.99

= 1.10+£0.58  1.49+1.02 1.45+1.03

T AGE30BREFHRLEE AN AN

20 B R TS & Bixd L 7 20 Emadx o
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%023 - SRR B FAEAAAHE 2 s S B
DL R PR (KTso)(H =0 A)

2 M A R T

By FHe] F o e 11 F o e 10
2+ 3.68+1.55  3.12+1.33 3.02+1.84
4 2.779¢1.35  2.87£1.20 2.72+1.73
= 2.73+1.36  3.11%1.56 2.76£1.75
= 3.07£1.47  3.04+1.35 2.94+1.55

EE - TR Ny -0 - I B VI

20 B pr PSR & Bix

F 24, - T FEBNp ErE FRERGH(F K )i B2
R rr & iTt: 24 | g X (%)

%20 & paix o

ix# =%  BoraBora U AR B EX ¥ 2 paix 3t
t 100 100 100 100
v 100 100 100 100
™ 100 100 100 100
&3t 100 100 100 100

T F&kET 30 B RS

 E AR E AR

20 R FokESE & Bixs 27 20 &nadx o
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Z 25, B RsT SRR R 2 R

(R4 /BT CEFILEE 1 &
% o B A T L) HIRA O B(%)
2 % ER R ER R
=¥ W
A Z(F%E1) 70.0 90.0 60.0 80.0
B 2(F5%%Il) 900 80.0 10.0 30.0
C 2(#HReIl) 60.0 70.0 10.0 30.0
Wit %
D 2(g&%&=®1I) 500 90.0 30.0 50.0
E 2(F%e1l) 40.0 70.0 0.0 20.0
F 2 ($fpe e 1) 10.0 100.0 0.0 0.0
& 53.3 83.3% 18.3 35.0%
*% P oF ¢k, Z test for proportions © P< 0.05 -

%025, N BB st o g R 2 v ()

LB s 2%

CE st 3%

¥ 5 W ix & P g B(%) 7 bx A P 3n #(%)
2 | EN g R R
=3 ®
A Z2(FH%2I) 700 90.0 70.0 70.0
B 2(fF5% %Il 400 10.0 40.0 30.0
C (eIl 10.0 40.0 20.0 30.0
i %
D 2(F&%&1) 20.0 70.0 50.0 90.0
E 2(§5%%&1I0) 0.0 0.0 0.0 70.0
F 2REI) 100 60.0 10.0 60.0
& 25.0 45.0* 31.6 58.3*
*Z poF ¢k, Z test for proportions © P< 0.05 ©
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%26 FREGERES 100 © iz = A FR

X RIEP - AR e
T > TEYRN 48,000 = 6,353 ~
A4 XA 15,000 =~ 13,200 =~
WEMY *ER 24,000 ~
e g A A IR 24,000 =~
&2t 63,000 =~ 67,353 =~
18.0
16.0 ]
14.0
120 B 1 Al B3Eh
100 W B
8.0 % = :}F] i
6.0
4.0 u Tl Tl
0 -

3F 4K 5E 6] TF] 8F] 9] 107

B 1.2007 & % 2% % & B AiE R 2 E R
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O s e e 111

i Ficte 1 & ints 21 iets 3

Bl 2. “HpisTisE N opgr AL R

120

100

80 B s 1]
W w 1]
Dlgpe e 11
40 D spe o 111
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TE 2P ELT R AR AR I e LT R EA R
BIx 0 R ER 24 ) FE = F R E M T4% 5 £ 3 2007 & 2 FRLA
T3 PEEELY B oA FER LT B RS E R R 24

JPEE S T 6~50% ¢ 2 RPIEE R xS F 5 66% 2 g
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IS

LipliE G M BIxen 2 F L 68% B 6 ) MBlEAE B LY R
2R pmgk = FANE 12358 29% P BR Y B AR H S

Boli? Feos A % s 28 0 UER R A R E24 ) peis e

F 5 19~66%¢9 7 fhipld Mpahe = F b 31~57% e d 5L B LR
THE LA REE B RS AP B et 0.10% % 2 B EHE L o

% 1 2006~2007 & % 2 0.10%ZF %R 7 I & % 35 2 saisfod Mpais & f oL o 5
B fe24 ) pFse =
2006 9 2006 127 2007 3 2007 6’ 2007 9
3465 5 KT50 24;}?? Kgs 24;1‘2%?? KT50 J_F: T KTS0 2435} KT50 243??
(min) (Mean+SD) (n;in (Mean£SD) (min) (Mean£SD) (min) (MeantSD)  (min) (Mea;’n +SD
¥ BoraBora 692 100£0.0  59.1 100+0.0  67.6  100+0.0 62.4  100+0.0 70.2 100+0.0
3 BA? R >120 78469 >120 6423 854  91%7.6 81.4  75+4.0
wm BEAAE 791 92+10.8 >120  19+11.5  >120 72433
b LB 100 74£10.1  >120 84433 >120  12+5.7
B 856  90+2.3 >120  50+16.5
Bo? >120  35+3.8
Bl R >120  29+11.0
=¥ 1247 66133 1023  91£5.0
RN 101.6  83+3.8
v Hr AA 7403 100£0.0 46.7 100£0.0  59.8  100+0.0 55.1  100+0.0 43.0  100+0.0
M OEAYE 814 89+11.0 >120  79+6.8 1150  63+6.0 >120  31+6.0
T BAMAF 7584 89+5.0 85 86+5.2 >120  30+6.9
b KiE 57.87 100£0.0 614  89+3.8 90.8  738.7
¥+ 683  91x6.0 >120  19+6.9
B 881  86+9.5 100.5  68+13.9
BlP R >120  39+13.3 1129 38+14.8
B 1043 20+3.3
=¥ 863  66+11.6 98.1  51+6.9
ok 972 65+13.7 100.8  57+8.3
B2 48.9  100+0.1

22 AR 10 %EREsx S Bt B F SRS %D i
e KTsp 304 % 120 A 5 2006 # 9 7 ~ 127 ~2007 & 3 1 £26 7 F
RIGE S B T 0 2 IR 1.0 %R N ENC24 P RIS 2 55 100%
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£ 2007 £ 6 7 KB Lt RH R sk 24 PRI FEG 92 &
97% o

A4t RBEIRP G A e hE Tk 52006 & 9 P niIk ARG MR paix 24
JEF R F L 93% 0 Hs Rt FRIEOY 57% 5 2 2006 E 12 0 DRIk R
BORTIEX 24 ) FEF 2 K5 T 66% > p 2007 E 3 7 Bhstkipl o L s
BcH 24l PSS F 03 8 o= F 5 100%% 6 F EE 32%0 F9 R
w A 52% 02007 £ 3 P 2 IR Sk 26 0 5 25 100%Af

Sk

E’
A R 10 %S R 24 [ RIS~ 5 5T9% - @ B4 L

k5T 1 100%35 2 s BTG A

F 2 2006~2007 & > 1.0 %BEHCRIE T 55 8 2 s fod SRdx 2§ oL i LF'{\ PF e 24

,J\ ];;3;9 = _$
2006 9 2006 127 2007 37 2007 6 2007 9 *
BRS¢ KTS0 2:1 TFEFE erso i4 PR erso 24 TR krso 24 Ll IO<T5 ? Ll
(min) (MeantSD) (min) (Mean+SD) (min) (Mean£SD) (min) (Mean+SD)  (min) (Mean%SD)

% BoraBora >120 100+0.0 >120  100+0.0 >120 100+0.0 >120 100+£0.0 >120 100%0.0
2 E&¢ % >120 100+0.00 >120 95+5.0 >120 100+£0.0 >120 87+3.8
s ALA® >120 100+0.00 >120 100+0.0 >120  100+0.0
L5 S 3 >120  100+0.0 >120 100+0.0

17 118.4 100+0.00 >120 100+0.0 >120 92+5.7

- >120 100+0.0

Bli? % >120  100+0.0

Bl >120 97+£3.8

=¥ >120 100+0.0 >120 100+0.0

AN >120  100+0.0
9 v AA >120 100+0.0 >120  100+0.0 >120 100+0.0 >120 100+£0.0 >120 100+0.0
HOBELYE >120 574236 >120 54495 >120 48+12.7 >120  0+0.0
o OALA®R >120 37+10.5 >120 47+10.1 >120 16+9.8
|5 S 54 >120  93£11.5 >120 66+7.7 >120 100+0.0

t 7= >120 47+19.7 >120 30+2.3 >120 25+6.9

g >120  19+6.8 >120 79+48.2 >120 5£2.0

Bad >120  39+7.6  >120 24+33

Bl E >120 67+8.2 >120  49+6.8

=¥ >120 76+14.2 >120 55£3.8 >120 4448.6

AN >120 100+0.0 >121 324157 >120 52433

5o >120 100+0.0
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% 3 2006~2007 & & %8 0.5% FWPRIFET &k 2 mixfey Mnadx s B end 3}:?
e 24 b B2

2006 91 2006 12 7 2007 37 2007 67 2007 97
s s Kkrso 7T Kgs HAPETE grsg HAETT O gpsg HTETT gpsg HAESS
3 4 4 4 3
(min) (MeantSD) (min) (Mean#SD)  (min) (Mean+SD)  (min) (MeantSD) (min) (Mean£SD)
¥ BoraBora 328 100£0.0 199 100:0.0 687  100£00  17.6 10000  30.2  100%0.0
ZOEAY R >120 2423 >120  0+0.0  >120 26£124 >120 0%0.0
BOELAT >120 7450 >120 0400  >120 94+23
B sk 1?0 433 >120 100400  >120 6452
ik >120 2423 >120 2423
B >120  0+0.0
BlY R >120 4+4.6
B >120 22+11.6
L >120 3360  >120  1£2.0
ER Y >120  0+0.0
Bkt AA 216 100:0.0  23.5 100:0.0 236  100£0.0 195  100£0.0 253  100+0.0
B OELY R 25 100£0.0 194 10000 262  96+57 524 83158
W OAELAT 261 100£0.0 180 100800 225  100:0.0
Ix L 234 99:2.0 294 100£0.0  22.1 10000 283 92457
g 19.6  99+2.0 234 99+20 273 9823
B 20.1  1000.0 227 100£0.0
NI 296 91x12.8 328  936.0
B 23.8 100+0.0
Ly 210 100£0.0 210 99+2.0 313 9395
ERN 180  100£0.0  40.0  98+40 273 93+3.85
52 223 1000.0
0.5 % ik =% FREsE & f X e S PR S 24 A F Y
4 352007 # 3 7 IR RE 2 wdrdafd 0.5 %k B BN 24 ) PR
= XA 100% 59 " BRA M = F AL 094% Bk % 45 A
BB L2 38 DA Rk 2 s 24 ) BERS - A H 5 0~26%
B R R R B R s R AR @ H KTy & 3 120 A
e v Mprdx$tpt EHH 24 ) pFiE = K “;rt B iE 90%7 ¢ Kf BRAY W

%% 3 83% o
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24 LFAR 075 %EREEEIE S B g% > 2006 £ 9 7 ~2007

B9 FHBT G MBLIEY S FH 24 ] B2 S L 97~100% o 3

% opaixchd Mok b R ER 0 B KTs 7™ + 20 120 4 5 2007 # 6 ¥ & &

BT E R S 075 %F S RENGRE 2 Fw A T 4% s
BE G oo B 2006~2007 & H s E B R 252 sOing g 24 ) pF

= F MY 35% 0 B G INE B E A g

‘E\*
“riﬁ

Ff/r"’

# 4 2006~2007 & 7 = ® 0.75 % BEWSPIRD &k B R sixfen MBIk f chd ﬁ”{?
B fe 24 ) pFse =

2006 9 * 2006 12 % 2007 37 2007 6 2007 9 ¢
3465 5 KTS0 241?? Kgs 243?’@ KTs0 4 ']??% KT50 241?’1 KT50 24;1'§?
(min) (MeanSD) (“;i“ (MeanSD)  (min) (MeantSD) (min) (MeantSD)  (min) (Mea;liSD
N ggg 485 100£0.0 10.6 100£0.0  12.8  100£0.0 10.1  100+0.0 8.6  10010.0
Z OELY % >120 18+14.8 >120 3438 1224 7447.7 >120  0+0.0
W ORELMAT >120 304275 >120  23+140  >120  74+10.6
L5 S i £ 4 1084  67+22.7
ik >120 33+13.6 >120 7+6.8
B >120  44+0.00 >120 9+5.0
Bold >120 35+22.2
B >120  0+0.0
e >120 3422
RS >120 9450
5 Hhr AA 118 100£0.0 13.1 100:0.0 122 100£0.0 1.1  100£0.0 133 100£0.0
BOEBELYF 114 100£0.0 128 100£0.0 162  9942.0 18.8  97+3.8
BELAH 15 100£0.0 11,5 100£0.0 137  100£0.0
B w3 12,6 100£0.0  11.8  100£0.0
L& 108  1000.0 128 82469 151 100+0.0
¥4 12 100£0.0 134 100£0.0  17.1  100£0.0
B 12 100£0.0 14.1  100+0.0
RN 169 100+0.0 153 100+0.0
U T 137 10020.0
Ly 1.1 100£0.0 142 100£0.0 154 100+0.0
ok 120 100£0.0 223 100£0.0 145 100+0.0
5o 149 100+0.0
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55 % 0.05 %ERIESE S B MG % 0 3 2 Bix 24 ) B
G- FABAY REMAHT A AR D 2007 & 9 0 e B
98~100% = @ 2007 £ 3 " KB 9 7 B i T & i 0.05 % ik B F

Rl 7= FA NS 97%8 91% » B & R 2 & KT 63% T e

-

PliF ey Rpadxin24 ) s 7= F 4 95%~100% o

45 2006~2007 & % %% 0.05% FUREET PR N B pixfod Rpdis & gk o f
Ffe24 | pEre = &

2006 97 2006 127 2007 37 2007 67 2007 9%
3465 5 KTS0 24}5:;9 KT50 211_?; KT50 J_F: T KTS0 243'?} KT50 241?’%
(min) (Mean£SD)  (min) (Me];‘;lis (min) (Mean=SD) (min) (MeanSD)  (min) (Mea;liSD
A gg;: 163 100+0.0 15 100£0.0 17.5 100+0.0  14.5 100+0.0 14 100£0.0
ZOBEAY R 722 61£5.0 934 25+13.2 451 98423 >120  0£0.0
WOAELAF 46 83+6.0 82.1 63+6.8 451  100£0.0
[P e 89 5216
Lt 89.6 37+14.4 149 9742 211 4433
B 113.4  32+4.6
Bl 68.1  65+6.8
BT 393 91+6.8
L >120 21+11.0
RN 572 52457
5kt AA 144 100200 16 100£0.0 154 100£0.0 132  100+0.0 82  100£0.0
A ELY R 159 100£0.0 133 100£0.0 163 100£0.0 234 95+5.0
B OELME 172 100£0.0 159 100£0.0  19.5 100+0.0
B mrk 177 10000 18 100+0.0
Lt 147 100£0.0 133 100£0.0 142 1000.0
¥ 192 96+4.6 17.7  100£0.0  21.7  100+0.0
B L 16.4  100+0.0
B 19.4  100£0.0  19.8 1000.0
BT 149  100£0.0
L 140 100£0.0 197 100£0.0 204 100+0.0
RS 164 100£0.0 227  97+2.0 20.6  100+0.0
52 11.7  100+0.0

FiF ® 0.15 %ERIGESIE A B g R T A 60 HATRIGER o0 Mndix
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Wt EH 24 e FRE100%; a Lk ~BL? BT~ Z2FE A%

by B pris s gt B JR S 24 ) B HE Y= FMT 65% 0 ¥ H KT bt SRR e L i
;,(‘
A

% 6 2006~2007 & %,E\fﬁi‘ 0.15% ZWPIFE? B &8 E R mixfrw Ak = B e ﬁ”{?
Fqe24 ) g 5

2006 9 * 2006 12% 2007 37 2007 6 2007 9 ¢
3485 4 KTS0 24}5:? KT50 211_5; KT50 = ']??% KT50 24;125’1 KT50 24;1'§?
(min) (MeantSD)  (min) (M?;;lis (min) (Mean=SD) (min) (MeantSD)  (min) (Mea;liSD
N ggg 125 100£0.0  11.5 100£0.0 17.5  100+0.0 145  100+0.0 114 100£0.0
2 EBELY % 359  73+10.0 934  25+132 451 9823 628 10477
BOELATH 203 73+6.0 82.1  63+6.8 451 100£0.0
ST e 532 73+11.0
L& 398  39+16.1 149 9742 211 4433
B L 1134 32446
B R 68.1  65+6.8
RN I 393 91+6.8
Ly 360 98423  >120 21+11.0
ok 572 52457
5 Hr AA 12.8  100£0.0 112 100£0.0 154  100£0.0 132  100£0.0 82  100£0.0
BOELYFE 117 100£0.0 133 100£0.0 163  100+0.0 234 95£5.0
BOELATE 139 98+4.0 159 100£0.0 195  100+0.0
B mzk 133 100200 122 100+0.0
L& 111 100£0.0 133 100£0.0 142  100£0.0
¥4 131 94423 177 100£0.0 217  100+0.0
B b 164 100+0.0
B R 194 100£0.0 19.8  100+0.0
B 149 100£0.0
= 140  100+0.0 19.7  100+0.0 204  100+0.0
RS 164 100£0.0 227  97+2.0 206 100£0.0
5o 117 1000.0

2006 # 9 % ~12 % 222007 & 3 7 TPl RPN 20 MOk RS 0.05%
ForplE o Hov = F 3 100% 52007 £ 6 7 BEAR LY s A FE S KB RG
Mprixcn S FE D 91~93% 0 fe i Bisrik o L EH R R 0.05 %E R
BE I 24 RS FABRLAA R w2 ABH > 3 2007 E 91 = Foe
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B L 100%-  $Hh LAt ®2E mmixs = F06% A = F F w R 2007 £ 3 0
HE 2 b= F5 9% w2 621 17%; a BA? /R FAES
TP S BEEANFEH (2T

% 7 2006~2007 % = % 0.05% Z9RlE 7 b & k3 2 misfey Mndis S f 0L Gl f g e 24

,J. ,;;;5;9 = 3
2006 9 * 2006 12 2007 3 2007 67 2007 9
s48.5 4 KTS0 24;1‘;?? KT50 ﬁjf k50 -4 'J‘fﬁf‘ KT50 24;1';{%;9 KT50 24;1;%;9
(min) (Mean+SD) (min) (M%‘;l =S (min) (MeantSD) (min) (MeantSD)  (min) (Mean+SD)
B ggg 16.7 100£0.0  11.8 100£0.0 11.6  100£0.0  13.5  100+0.0 10.1  100£0.0
2 B%Y % 352 89489 517 57+6.8 40.6  65+5.03 554 18483
W OBELATE 293 94440 48.6  85+8.0 29.9  100+0.0
> S i £ 4 43.6 93+8.25
L 335 68486 172 5+2.00
B 559 79124
B¢ R 369 6746.0
Bt R 221 96433
i 209  96+4.6  101.1  1749.5
N 372 69+3.8
5 oHkT AA 11 100£0.0  10.7 100£0.0 119  100+0.0  10.8  100+0.0 9.6 100+0.0
A BLCE 105 100£0.0 1.1 100+0.0 9.6 100+0.0 164  80+8.6
W OELAE 142 100£0.0 122 100£0.0 147  98+4.0
gx Tk 13 100400 142 100+0.0
L& 124 100£0.0 125 100+0.0
¥ 133 100£0.0 135 100£0.0 150  98+2.3
B L 134 100+0.0
Bd? g 149  91+6.0 145  94+5.2
Bl 141 93+3.8
e 148  100£0.0 158  100+0.0
N 172 93+3.8 147 100+0.0
5 2 113 100+0.0

d N R R T e S A T EAIEL 8 ¢ LT e
v Asaixr s 100%A Hoc %k 5 2 A5 WarR e Retixae g % 1 Rt
% 0@ 0.05%F i # 2 0.05%% < % (deltamethrin) ¥4 5 # &2 g L3 03 2 57
¥ A 3 79~85% = F 5 F 0.75%7F = % (permethrin)
(Lambdacyhalothrin)~0.15% % # # (cyfluthrin)fr 0.5% iz %= % (etofenprox) #
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4] iy :3:; M2 70% 0 ¢ A TN 96 ERL EH LT A
B AG B hEPEREL o F O RS

=y
B0
N

E Ca I
PIREZTER > TR 4 P ER BN o

% 8 2007 & B 4 ¥ Sv"-?-’tlb)ﬁaitfp'—iil‘fmz—éf]l%’**33“5;
| B A BL  LE gL mz L BLo zF B2 5K
¢ % 7R A
AAAE AAAE AAAE AA AA AAAE AAAE AAAE AA AAAE

%2 0.1% X O XX XX X 72 XX XXX v v XO
i 1% X v X v Xv X v X v X vX v v XV
'p”‘(‘zg;ojs% v X v X v X v v v X vX vXxX v vX
$2%005% Vv X v O v X vVv. V. v X v Ov O v v X
FE®005% Vv X v O v Vv v v X v Ov X v v X
FR®015% Vv X v X vX v v v X v Xv X v v X
ZE805% Vv X v X v X v v v X vXxX vxX v vX

AA:v Mpaix  AE:% % maix
TV daer o [ XimrEmkigr > [OlarEErR* - [2 44

SR BRAT LA R RpE 2 s (kdn & T ]
i% P& # B CDC Method —Bottle Bioassay Rl:RIZ 4 H|E » 7 =B
LHERPREFFCEF Bt TE QT 12 0.0004ppm F = #
Pl3EE 2 sk R & % Bora Bora @ g pIHE O H - o RETHE D
B 2 5 0.0005 ppm & & BIFET = & &R o
B3 2R BRESKBPHE YT B2 saixp 5 % BoraBora 1/ 3|
£ 0.007ppm £2 0.008 ppm(®] 4) BliE7>= F o} - BT FRREF 0 &
BlE 30-45 & 41 E T 100% 5 = > Flpt F iR MR E T R R TR E -
¥ H B 64 WHO Zirhige B8 > @ i2{7H T &£ B3F - # W CDC
Method —Bottle Bioassay > i /& Z & & > I ¥ j& o B Jf 5 8 b sv R P30 3 1B
FARRRR 150 & x> 27 A L3 5 R AFIR G A YW B R AL
T o T RREY BB E T A VI LR R e 2 s
Bkdr) & F1a A AE S o A FEE Y
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TIME-MORTALITY
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TIME-MORTALITY

100

95 1

90 1

80 A

75 4

70 4

65 1

55 1

50 A

45 -

Percent Mortality

40 -

30

25 A

20 A

15 A

Percent Mortality

45 60 75 90

Time (min.)

TIME-MORTALITY

100 ° ° ° ° ° Py

99.5

99 q

93

92.5

92

915

91

90
0 15 30 45 60 75 90 105 120 135

Time (min.)

B 3 0.007ppm # ;= B F& 1+ ¥ RI1H| £ (% % madx ; Bora Bora)

TIME-MORTALITY

100

95 4

90 A

85 1

80 -

75 4

70 4

65 1

60

55 4

50 4

45 A

Percent Mortality

40 A

35 4

30 1

25 4

20 1

15 4

10 1

Percent Mortality

45 60 75
Time (min.)

TIME-MORTALITY

100 ° ° ° Py ° ®

99.5 1

99 4

98.5 1

98 4 q

97.5 1

97 4

96.5 1

96

95.5 1

95

94.5 4

94 4

93.5 1

93 4

92.5 1

92 4

91.5 §

91

90.5 1

90 T T T T T T T T
0 15 30 45 60 75 90 105 120

Time (min.)

B 4 0.008ppm # = B <

(3% % saix ; Bora Bora)

112




Fide OB AR R R B 2 Ay R pA R A2
FIFGEF 2 APMPBETREEFEL  -£0% X

- ~EFER A F RS

7

(- )1987 3] 2006 & F s+ F &
FirL TaEp > v

T"
-

(B-) i &pdaluAsid- ~ 522524 57 & 09 2002
ELTDFEPHERS 2 AR IR RN SB[ A - BREZ .
Fle 1988 #inpric 1 fTa AFIA T > FiERALAS - EK 2

_
SR EE s B PR L ARE a1 (T2 {5 5 2002 & 9K F A S R

T ? F EV A ARk d 9
ﬁ%i’ﬁﬁlki%ﬂﬁﬁﬁﬁia%“wﬁiﬂ’ﬁéaéﬁ%%

ARF AL ARG T AI LA RN LA R ER G2 B A

4 mm dengue cases
—e—Tmean
= ——RH
infall
5 rainfa

Bl- ~ 1980-2006 #  #eng &/ T p 8 (I ) ~ TEHE -
YRR E & 2 E HARE R

(Z)2002 2 2006 & B 224 FALIE L E S F
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N E R SHBE Eayna 3 B E N T R 442002 2 2006
EPA 3P FE NG fehE RIEFEE AT % F e 1980 F| 2006 0
LESEP T (- ) > F IR 2001 {7 2005 + % R PRI

SR R AR ¥ 2002 £ enG R L FER BB mEEREIONTRRE

<

PR L 2202002 £ 402006 E ek BRI A EF BB EIENE B o

- ~2001 £ % £ 3 2002 #4 X % 2005 & * £ 3 2002 # # %
PR PR E e E T 1978 (Tmean) ~ & % /8 (Tmax) ~ & M08
(Tmin) ~ Ap¥/BR 23 £ 22 p 1980 1 2006 # & % ek ) 4%
FApvt 2 L FEE

2001 2002 2002 2002 2005 2006 2006 2006
Season
w Sp Su a W Sp su a

Tmean  0.95 1.55 0.73 0.67 0.73 0.89 0.26 1.64
Tmax  0.26 1.21 0.31 0.26 1.95 1.21 0.54 1.46
Tmin  0.53 1.36 1.07 -0.06 -0.18 -0.68 -0.58 1.89

RH -0.73 -0.32 0.15 -1.13  -0.48 0.12 0.48 -0.66

Rainfall -0.27 -042 -1.27 -0.82 -0.55 -0.58 1.01  -0.45

Notes: a. w: winter; sp: spring; su: summer; a: autumn
b. Numbers in red: >1 std. dev. from1980 to 2006; blue: <1 standard deviation

~ 2002 £ B s ?‘,ﬁjl:ia N+

(-) 52 ﬁ&]ﬁ(ﬁsﬁllfq—-j‘”&\‘#@

FRE - T RE A EcE BAESpR o 3 E T E S o T
FEmAT L Afied Bl 7 4 9152000 # % F (2001 £ 12 7 % 2002

£ 2V )TEE R GE 200 PR AT Tagt ) TN ZEREE
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& A% 4 (over-wintering)# 7 F i ¥ ¢h 2002 £ R ffF R £ B

I NIRE - S D pE s B S
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IRAPETR BR R i > i i
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SN AR LR F R R ST AT
(-)~ %= rf}%—% A% %
2001 2 2005 # % X > B HGE RIZF A 16C > 8- L aum
bx 4 75 ek ¥ @ X JF A (Githeko et al., 2000; Kuno, 1995; Watts et al.,
1987) ; BT £ 4F3%5 & (2001-2002 2 2005-2006) % = $i 5 &
T I R o
(5) bl e R 2 08
g feraxee it Tog (refl) o @ MR R 2 (8 AP $H i D
BB ARG JIR S AT L R R Srahd Gopd B
1& ﬂ"}%_—]}( _Q_ }?ﬁ]}l g,(mjﬁa '4‘3 o
(SR
2002 # % - A E(F P P )L R OIR AR P AR RS 34
Foooipd A FEAPHLT ST OERT AR RantRVFYD
Z @7 > ipe EARK 9T 7 % % 4p 2 (Chadee et al., 2007; Wu et al.,
2007; Kuno, 1995) o & % 5 i $pmdfie = Sdp e > 0 2 A
EAYE Ol R MG a2 - Ko @ PEPRDFL RS
(Chadee et al., 2007; Nagao et al., 2003) ; :¥-im i F]4& & 7 5t & T ek 17
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SR EE RRGEER S i S R RS
APEAF RS xR TR ) FRE EFF

FE- ENTER - RAGEE R PR GRIIE R R 2 RE R
Epadr it & SR B GRS ENE EAEY R EP OB IS ER LT
P MR N RS R R B 2 g .

(C) e FMATAHAERFE FUPIXA PT 0k A R P 8 0 0 10T M
2o R G R > TE I E L BONFLP e

CERAIITHEP @ 30
(—) FHE U E R B&HE T R B Per-R)2 H % sadx 5k - 7 22 Bora B 1435
2 pagxrpge > B3 190 %‘a;ﬁ?f]“ii Fpok 2 sadx v 5 @2 kdr A FIBER %

2 A o RSB XU R R — T o

L KR AR s FHGERR P FRRTARRS

Per-R J &% iwiE FEEk 3FF LCs(ng/ml) LCso(ng/ml) 27 =%
Rl GEER Bk of Per-R of Bora [
F35 10°M 3000 766 26% - - -
F36 10°M 5000 974 19% - - -
F37  2*10°M 5000 823 16% 119.5 2.35 50.85
F38  5*10°M 5000 637 13% - - -
F39  6*10°M 6000 713 12% 237.2 2.17 109.31
F40 10°M 5000 457 9% - - -
F41 10°M 9000 2477 28% - - -
F42 334.5 1.76 190.06
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Primers Sequences

paraF1087 5’- gtcgecatgtegtacgacgaactc-3°
paraR2043 3’- ctggtcggcatagtagagctagt- 5°
paraF1932 5’- gacaatcctttcatcgagccctcte-3’
paraR3492 3’- cagcaaggaggacctaggaattgat- 5’
paraF3401 5’- geeccttcaaggacgaaagcecacaaagg-3’
paraR4410 3’- catcaacgaggacgaatgcctgc- 5
paraF4182 5’- gtgcgtcgacaagaacaagacgac-3’
paraR5263 3’- catcaacgaggacgaatgcctge- 5’
paraF5180 5’- catgatcctgctgtttcagatg-3°
paraR6207 3’- gcggatgtctgagccaggectcge- S’

C)HFF T2 LIy 2 mixe #4482 cDNA
BANTRAT R B &L Fyp & Bora RiE& kB2 wmixe 2 4 W1 F

cDNA » 4cB]- #7177 » 1T 5 F 78 T_FK kdr gL F]2_ #* o

R42 Bora

Bl- ~Bora g 127 % 42 X Foeduli s % s #2 % B 2 cDNA
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(z)EFREFREGF REPF A - 35 1) Bora g 128 TR B B & 1 B

Zpmira kdr A FI RS H g g £ B
B L4 F2551 ¢2 R3492 315 ¥F > 424 Bora g {282 F el 35 2 s

8% 2 cDNA & (7R & sl 4 F ¥ Pipk 24 > 2 % Bora | 1187 ¥ o4

N

FA® P2y 2o kdr RFIAF] > S s F2 L3 o Bhdok 2 9
LR A 20 BRSSP o F — S R RIDE G Rk (Valine) %

4 et (Glycine) B X % > @ LR/ 6 BREEAIING F iR 451
MA P R ARSI HEER ARG S o PoF Bora £ {LE FUEIALY

Zpadx kdr A FlZ R R B > SEEA TR 0 RN B % six2 kdr A F R
71 o
# = -~ Bora g 28 B E & % Fa ¥ 2 sadx 2 kdr 78 FIBER FHE 5
i L-to-F V-to-G HigLR %
Bora R 5 % 0/6 0/6 3
PR B TEE 0/20 20/20 5

P2 % 22 Brengus (2003)F A R A 4p o d LT JRETM BLR FE B Z mix

R RREESFATRANG HoM G

S6 of Domainl|
F2551 — — — R3492
e D VSCIPFFLATVVIGNLVVLNLFLALLLS......... -
54 Rl FARER Sem:arangﬁf
T F fﬁ@]l\/lae Kaza® % ,
R 52 pixnff § 8RR
¥ pEER ¥ G (Brengues et al., 2003)
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(1) 1345 V-10-G 2 B R 32 & 3 E kdr B R R enb - 515 %0 4o B9

=)

TI‘, o
S6 of Domainll
F2551 — —"— —~ R3492
v AN VSCIPFFLATVVIGNLVVLNLFLALLLS......... .......
' # 4 4B R Semarang#
ZE A AR
i‘ﬁ?i?} F fﬁ@]l\/lae Kaza %
E R 5 % srix e df X8
o [RES G (Brengues et al., 2003)

Primer F1: 5°-ggatcgcttcccggacaagg-3’
Primer R1: 5’-ctgcacggacgcaatctggce-3’

Primer F2W(® 4 4]): 5’ —tgtttcccactcgcacaggt-3’

Primer R2ZM( % % 3]): 5 —ggctaagaaaaggttaagtc-3’

" genomic DNA 22 F s 51 3 ¥4 18 Pldutd & % & 2 sadx 2 kdr £ F]gh R S 5
B A5l 3 # Fl 2 R1$ 10 & Bora g 1427 10 & 572t 35 2 padx
z_ genomic DNA & 7 B & =i 40 F & > B~ 18 ~ 5 600bp :7 DNA H B> % it
S EF A %% Borag M58 % srixz kdrV-t0-G A F|BL R $ R 195 W4
A Foepud s 2 sk > S R®A o #0033 H F2W &2 ROM it
600bp s DNA 7 e 7% - A REPRH F o F% > 75 Bora g {25 %
six3a i 200bp (0 4 A DNA P £ 2 7edufi s 2 x| » 5 400bp eh %
% DNA #E oA B %de™ G TARSTT od WA PR R EfF R F R
EDTARHE T ASRAR TR TR Y- R -5 HA e B R
saix e kdr b FIBER AR S 0 53
SR 2 B AR R B B AR o

\

-

ﬁ%ﬁﬁjnﬁ@%ﬁwﬁbé%ﬁ%&
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