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Studies on Insecticide Resistance of Medical Insects

Part III: On Insecticide Susceptibility of Mosquitoes in Korea
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WRELRE —BBHI ol LWENTHE (Biolog-

ical unbalance), 8 & & (Environmental unfitness)
e AR E(Biological lethal procedure)e &
gt 2 FfESE EEA Aok B Kgel mE ez
A BT ML E o2 = Brlifle] Aoz B
BRAE WA THEREA N E=H ] = BHE o] . o
R R (718 BEEAE BRA: BERLY) &
Hjgie 2 RGEIA FHSEHA HEUdd BR
el A rigelelviet o FHARE delsA st &
#|AA ek 2 ik RRB) BiE fhitke) Wik
o} Baumel BEMS £ 2e B 2L Jdou R
e Bkl EEsE A 3o

BRhE AR BEEEELS AL WFES %M Guiana
2 Venezuela o] wizle| ol ¥ EAso] SR
HES Aol WE=HUTE. 22 Greece A= 4Ry

o2 DDT BEW%E7}F Hit7d= 6 £ 1951 Foll An-
opheles sacharovi 2 DDT #EHike] #EAQT. oA
< . % Skala-Peloponnese #:5¢8 A. sacharovi
9] gHe) DDT o @¥sl mbrdtel= Ao] Livadas
Georgopoulos Fi2Uo]  ojai4  HRMoZ ZHHEA
o}
DDT ##ik -2 =3 £ A. quadrimaculatus 4
ol = eyt ni® #:3) Indonesia 9] A. sundaicus'® s}
Iran 8] A. stephensi?»e] DDT #Hitt-& BEWEBMIT
el whete}oliiifi ) HAL BiEdd e HHS Y
o A},

28]x Northern Nigeria ] A. gambiae = dieldrin
Eh o] #ik = 9 30 Liberia ol 4 = 7-BHC ¢} dieldrin
2 Anopheles ol = Rzl UG, ol
WA &l A & Anopheles G| RREIE IS WG
whete] ol ol ke HifimiREEe e A"
et

d Culex B2 719l BBkt Mosna (1949)20
o & A Italy o Latina el 4l A% BRS A} G
= 8% 1 4 house-spraying & i % Wi 9] Culex
Dipiens = 5gm/m? @)% = DDT BRMEE T 8ol gkolA
3 BRI Y AfFEdtaol Kl HKBgEfAEe DDT Iz
& C. pipiens = 7r-& Bl ASHE 3~5H:Rutel 44
LA a-e 4l

ol &}73r& C. pipiens o IFitEe} BlgE Eo]o] Greece
29} Morocco!® of A = $i255] o}

Turkey 9 Izmir f/joll A = 1951~1952 F4EM] ghdt
BRkex DDT & f#13 % C. pipiens Hhio] HEHi#H:
+ veEbl o #iEE o eHe.

=g Jerusalem ol A& dieldrin & {#FH 3 # 14He
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Bhstgdov & 2 ke C. piplens 7t RO
Mg ERFATE Aol WES A,

JtKPRES C.piprens ol ¥4 Crandell(1954)
1= DDT 7} o] #Aix Ohio #l Toledoiiel 27]
e DDT 7 AR g #iKel shiel HsA
DDT o] %3l EESA 2 FRFS vepiicz
WG o 28l KE 1956 4 U.S. Desplaines Valley
Mosquito Abatement District ol 44& 1953~1955 4 i
C. pipiens Sheh el EH %S R R 8EMel AAA
DDT 7} wol ##% Illinois il Lyons#iJje] =7|hHR
2 DDT ol #aiA &t Eivke BRstd e o=
2 s ekg v

#Hine] C. pipiensoll BsiAE BAHRZEES EFH406
BERRHge Ao 4] 19545 HAS] C.pipiens $hne) DDT4H
A9 Fehplol BT TS WA HEIT domD 19
55 4 Gentry @ Hubert (1957)19+% BikRell A} C.pipiens
o} siEE LEHR) C. quinquefasciatus $hHRe #HA
el W3 MPTHS HERSt EHHe Bkt S

<& #@EA

oE)a B 8K 2 kA (1962) = BAE C. pipiens
o 2UEHIR A B colony ol A FHRBHEH
He HEgEd . BRdAdE @%o] 19594 A%
#H 8 C. pipiens Hhol %3 DDT, 7-BHC, malathion
o] BIEHBES MES vk A=k

Aedes BR 719 BshA € #ES BN Aedes ae
gypti &) MmBRZ o] A AR A HikE ol gler
AFGo WSHe Culex o Anopheles o) hiil Ao 2
2 gltls 300,

Rl A A. sinensis £ Plasmodium vivax & 4
6 o] RS ol 20 H AN 48 & Culex tritaeniorhynchus
o} rEBHe = EHE HatEelw =3 Clpipiens = K
FiTol Bss s Aoz HERECh Bk RIKR
FEe Aedes togoi ol A HiEs R o 2 == 3
;].20),

W opx] ENOA =y BmMel B KA
W Blgesl mEdel wl kel BAelM  Anopheles,
Culex, Aedes &) #Bhel A 7H3 HiRM ] Ano-
pheles hyrcanus sinensis Wiedemann, Culex pipiens
pallens Coquillet, Aedes vexans nipponii Theobald ¢}
BnBRZH S base-line & JESE2A MK EAT
AAE 2% BHEMES oFed oA E@EERs
Bistr] et RS SR .

I. MERER H K&

1. REHEH
A, HRES : game AnRBEE ¥ dde R
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he F—@igdlA AFER A% Z@e RA-BHER
el fHBEES Ffdhe] obul EREY WS 4 + A=

BB 3 C. pipiens HhRE A EHLNEER
ol o SIS BRE WA Aol A. sinensis G
L FESEMTEROI A 2 HERSATIA RESd JtH
st k. FEEK 1000cc ol magnesium sulfate 1.0gm,
calcium sulfate 0.5gm % sodium chloride 0.5gm & fn
RS GhfAHALdL Hol2A £ beer-yeast & 4
B4 BHEIAdd. ada Bl #3032 F 4
Yy A sk ot

BB fLHd Bole A, sinensis & C. pipiens
= ghRE shmpe BT HaAAAE A%
o Aedes vexans nipponti = FENEHTEIA Sl
& Rt BRI A BAZ Aol

B. #RBRM  EE T EREEA oI Yl
#sted= DDT, 7-BHC o ¥, L% malathion #
B8} AW ST Rl Bsl A Bl BEH
&7t Bahshd oJ7)elE= DDT ¢t dieldrin 3+ 2& B
Mhol Heish RUSRIEHEE T BhEt #E= T gl

weba] APEA Hhe] #s)x4 e DDT, r-BHC ¥
malathion, B ol %8| 4= DDT ¥ dieldrin ¢ 383}
At

oA Hke ohga Rk

p.p’-DDT,E.S.A. standard (technical grade), 7-BHC
E.S.A standard(technical grade), malathion(technical
grade, American Cynamid Co. #), DDT(p,p’-isomer)
2 dieldrin({iftHEOD) o] @ &#t (%t Risella 17, shell,
WHO fisfaf).

2. RBEHE

A. %58 : The U.S. Armed Forces Pest Control
Board® o} A #isEd Hikell (kifdte] £HBEH FAE
aceton o wfEst £4 TiRlEme Koz 3t

HeamER 0.25gm+25cc(1:100) A BEEK

A ¥ 1cc+24cc(1:2,500) B 8
B s 2¢cc+18cc(1:25.000) C K
B & 2¢c+-38cc(1:50,000) D EH
D i 5ce+45c¢(1:500,0000E

beaker ol ZEifik S #200cc BJE FEAZIL 7)o =
Z1%hhe 2078l @2 o beaker Rl ZKIFAKZA Rl
EFES 200cc 7}t B =& EEAKE oA AR % o7

o] ki BEMEKS ole 2 HARoz HAINY
=,
R (p.p.m.) BAHERAE
0.3 1.5 cc 8] C ¥A#K +200cc o 7K
0.2 1.0 cc 9 C 7w+ V4 V4
0.15 1.5 cc o D+ V4 Vi
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0.1 1.0 cc 9] D+ 2cc Q7&K
0.075 0.75 cc o D ¥+ Vi Y
0.05 0.5 cc o] Dgsg+ Ve Ve
0.025 0.25 cc 9] D s+ Va Va
0.01 1.0 cc o) Ewsw+ 7 Ve
0.005 05cce Evsii+ ~
paliatiid 1.5cc~0.5cc & aceton+ »~ ”

FWAA B GRS FUEEY HeRmlol 24 BRI B
A7l KRS R .

olm] #fHftd WML FHEAM oo fRghe
10% LlEe] Wiftd Ev HEEsG ).

B. RBWE: ALY 2o bk A#g F
-~ Bl A WEEY & Y=F Hgslo] WHOH &
15 Busvine-Nash 5E19& {# 5 34 o}

ERKE= WHO A #4435 test-kit & fiH 315l o}

BB ERS BREBEY #MEE BHARY &E 50
ST 2 100%HIEHES J=d LEY BES KM
Z pESTS DDT B&E#KE 05,1.0,20 % 4.0%
B A&, dieldrin BEKE 0.05,0.1,0.2,0.4% 0.8%
BE AL RSt WREBE WG] WE
H s —=] & A

HRFEHc LSBT BEHKE test-kit o FHE
o] FEIHE o] Hdol KK 2073 AMAE Pl
BB EM] SBHEEA 7 oS B &4 24 Bk
o] BIERARE s

olw BEMEMLISY =& BsbEidd.

C. LC-50 2] BH : =%t sloiA HFfol B IE
btk Bl e BEY HWE WEn #idhe] 8
ol BWE B S WY ERSAMBRE ol Eohs
#oll 3Zsked Bliss(1934 1935)* 9+ BE—BIEHA I
o] HiFtEMERS BHd 9 BEs AHERAA o
£ iRl ¥sle] Bliss K9 probit analysis #:-& R
o LC-50 & BEHistglc}. o] probit analysis & EZ&
< Byl FEAR 28 B gl AR Y RE
Q947020 o)t kS BAuFle] EPmEe] HAdY
whEe EREE, REEE PREGEE, ARERE
BRiEss BHATES BRAZ S,

0. ® 5 & &

e HHER FR P RN BHEHE R
slo] FHIE R BREHY THRIE HES Frdld F1E
ot et

Table 1. Percent mortalities of mosquito larvae in Korea exposed to insecticides for 24 hours.
) Insecticide Tests Average Mortalit-
Species of - - Totals ies corr-
concentrations| Replicate 1 | Replicate 2 | Replicate 3 | Replicate 4 per centlooied by
mosquitoes (p.p.m,) D - b T D T 5 T D T mo?ali- Abbott’'s
ies |formula
Anopheles p.p"-DDT
sinensis 0.1 20 20 20 20 20 20 20 20 80 80 100 100
0.075 18 20 17 19 18 20 18 20 71 79 89.9 89.9
0.05 14 20 12 20 16 20 14 20 56 80 70.0 70.0
0.025 7 20 9 21 5 20 7 20 28 81 34.6 34.6
0.01 2 20 1 20 3 20 2 20 8 80 10.0 10.0
Control 0 20 0 20 0 20 0 20 0 80 0.0
7-BHC
0.2 20 20 20 20 20 20 20 20 80 80 100 100
0.1 16 20 15 21 14 20 17 20 62 81 76.5 75.9
0.075 12 20 11 19 9 20 14 20 46 79 58.2) 57.1
0.05 4 18 6 20 5 20 3 19 18 77 23.3 21.3
0.025 2 18 2 19 3 20 4 21 11 78 14.1 11.9
Control 2 20 0 20 0 20 0 20 2| 80 2.5
malathion
0.2 20 20 20 20 21 21 20 20 81 81 100 100
0.1 16 20 16, 21 14 19 17 20 63 80 78.8 78.3
0.075 7 17 8 20 6 20 8 20 29 77 37.8 36.2:
0.05 7 20 6 19 5 20 6 19 24 78 30.8 29.0
0.025 1 19 1 20| 2 20 1 20 5 79 6.3 3.9
Control 1 20 0 20 1 20 0 20 2 80 2.5
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Culex #.p-DDT

. 0.15 17l 2ol 19 20 190 21 17 20 72 81 88.9 88.2
prprens 0.1 12l 190 11 20 14 18 9 21f 46 78 589 56.2
0.05 9 20 20 20 8 20 32 80  40.0 36.0
0.025 21 2l 20 19 4 2 11 80 138 8.1

Control 1 20 20 20 121 5 81 6.2

7-BHC

0.1 190 2| 2 20 19 21 19 20 77 81 95.1 94.8
0.075 20 20 190 2| 18 211 17 200 74 8y 914 90.9
0.05 150 20| 14 20 17 20 13 20 59 8 738 72.5
0.025 71 20 19 7120 9 21 31 80 388 35.6
0.01 3 19 21 ] 19 4 20 100 79 127 8.2

Control 0 20 1 20 1 20 2 21 4 81 4.9

malathion . e

0.2 18 20 197 200 17] 20| 19 20, 73 80 912 90.9
0.075 150 20 18 21 14 19| 16 20 63 8| 78.8 77.9
0.05 120 19 14 200 11 190 10 20 47 78  60.3 58.7
0.025 100 20 8 20 71 20 8 20 33 80 413 38.9
0.01 71 20 4 19 5 19 4 20 20 78 256 22.7
0.005 2 20 11 19 2 20 3 21 8 80 10.0 6.4

Control 11 20 o 20 2l 20 o 20 3 80 3.8

Note: D-weeeeee Dead Tt Total

A. sinensis = DDT o #3l4 0.01p.p.m o] A4 10.0%,
0.1 p.p.m. ol A 100%, 7-BHC ol 4% 0.025 p.p.m. ol A
11.9%, 0.2 p.p.m. oA 100%, malathion o A= 0.025
p.p-m. ol A 3.9%, 0.2p.p.m.olA 100% ¢ THEIER

%€ vehdsh

C. pipiens = DDT ol A& 0.025p.p.m. A 8.1%,

0.15 p.p.m. o] A} 88.2%, 7-BHC o] 4 &% 0.01 p.p.m. o]
4] 8.2%, 0.1 p.p.m. ol 4 94.8%, malathion o] 4} & 0.005
p.p.m. ol 6.4%, 0.2p.p.m.otd 90.9% & Fiy K
RS ey

oY FEY RAEERY FRY #ER THEER
AL Fmetd H2 ke Aok

Table 2. Percent mortalities of adult mosquitoes in Korea exposed to insecticides for 24 hours

Species of Insecticide - : Tests - - Totals Average %Iso rctgilrt-.
concentrations| Replicate 1 | Replicate 2 | Replicate 3 Replicate 4 per centl o 1o q by
‘mosquitoes (% — mortali- | Abbott’s
DT | D|[T|D|T|D|T|D|[T] tes |formula
Anopheles #.p"-DDT ‘ .[
. . 4.0 20! 20 20 20 20 20 20 20 80 80 100, 100
SIHEnSts 2.0 15 200 12 20 16 20 15 =20 58 80 725  70.3
1.0 4 20 3 20 4 20 5 20 16 80 20.0 13.5
0.5 2 20| 20 3 19 3 20 9 79 11.3 4.1
Control 2 20 1 20 2 20 20 6| 80 7.5
dieldrin 1
0.8 20 20 22 22 20 20 20 20 82 82 100 100
04 21 21 20 22 21 21 21 21 83 85| 97.6 97.3
0.2 15 21 16 21 17 22 15 20 73 84 86.9] 85.5
0.1 10 20 11 21 10 21 11 20 42 82 51.2 45.9
0.05 5 21 5! 20 20 4 20 18 81 22.2 13.7
Control 2 20| 3 21 1 20| 2 21 8 82 9.8
308 ~— 34 —
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Culex ».p’-DDT
- 4.0 8 19 14 20 17 20 16 20 55 79 69.6 684
biprens 2.0 71 21 8 19 9 19 100 200 34 79 430 401
1.0 s| 19 6 19 7 2] 6 20 24 78 308 27.9
0.5 4 20 3 20 5 20 3 20 15 8 188 155
Cotrol 1 19 1 19 1 =20 o 19 3 77 3.9
dieldrin
1.6 15 15 17| 17l 15 15 16| 16 73 73 100 100
0.8 17l 190 180 19 17 20 18] 19 70 77, 909 904
0.4 15| 2 17| 19 19 20 14 2 65 79 823 814
0.2 4 18 6 190 8 2 8 19 26 76 342 309
0.1 of 177 o 17 o 18 o 18 o 70 0.0 0.0
Control || 1] 20 o 20 2 22 4 8 4.8
Aedes vexans | PP -DDT 1
o 4.0 18] 20 20 20 18 20 18 20 76 80 950, 95.0
mipponts 2.0 of 20 7 20 8 20 9o 20 34 s0, 425 425
1.0 o 18 2 20 2 20 2 20 .80 100 100
0.5 o0 20 o 19 0o 20 o 22 0 79 0.0! 0.0
Control of 19 o 20 o 19 o =2 0 7 00 0.0
dieldrin
0.8 19 200 19 20 19 20 19 20 76 8 950 950
0.4 11, 20| 10 20 10 20| 12 20 43 8] 537 537
0.2 70020 5 19 6 20§ 19 24 78 308 308
Control o 20 o =20 0o 20 0o 20 0 8 0.0
Doeeeenns Dead, T-oveer Total

A.sinenss = DDT off #i5tod 0.5% 2 4.0% @A
#% 4.1%,100%, dieldrino) A& 0.05% % 0.8% B
ol & £% 13.7%, 100% & FTHFFERES Yebdd.

C. pipiens = DDT ol A& 0.5% 2 4.0% A &
£ 15.5%, 68.4%, dieldrino] A& 0.1% 2 1.6% #fEel
A #% 0.0%, 100% o THHIEHZE veld ot

Ae. vexans nipponti-= 0.5% R 4.0% BEAA £&
0.0%, 95.0%, dieldrino| 4 0.2% 2 0.8% @il 4 30.8
%, 95.0%° PHEFLHES L}E}%M.

S Rl slolA BEN R B K
o] #E KiE 317] S8 A Bliss ¢ probit ##i: &
1,2 £ B EA s $MigE--EmE MRs
MsFER y=5+b(x—m) o] K& RS H 1,2,3,4,5
e 2ok, 53,4 Rl A b= fEARECIH A7 =
Fithege] =x RInw MEEHMRS MRRel .

1M 1/b=0 = BiRE B EHS MY
FesfRE7) gk o] 09 Fheo]l AE4E HHS HEVL
A BEZ Eobalel wel BothiRe] Fws kA

AL vehdc me &%Eiﬁfﬁﬂﬂﬁ-—] Hh g e]
;ﬁa‘ﬁféﬂa— M=log™'m v \WREFCEEF | o

el et mme LC-50 & A.sinensis o ¥s}

o DDT + 0.027 p.p.m., y7BHC € 0.074 p.p.m., malath-
ion & 0.065p.p.m. &2 FHiElglow C. pipineso] ¥
3ted DDT & 0.064 p.p.m., y-BHC & 0.030 p.p.m., mala
thion 2 0.029 p.p.m o & Fis] A},

e Eol ¥al g mfle] LC-50 & A.sinensis ol ¥l
o] DDT & 1.33 %, dieldrin & 0.09 %, C. pipiens o %
3led DDT += 2.22%, dieldrin & 0.28%, Ae. vexans ni
pponit ol ¥iste] DDT &= 2.16%, dieldrin & 0.31 % =
bk

V. % ®

SR EERAERE MR k) A sinensis = DDT
of ¥l A C. pipiens ol thsted Mrop FEEZMe] ot
C.pipiens = r-BHC ¢} malathion ol &) A &3] F
o zok, w9 Anopheles o %13t KA L s
ol Ao} piEie obAlZA BEHZC glovk Moz
Anophels 52} DDT o] {3} RS Culex o] 272
2ot 553 Aoz FEsdn gleor ﬁg‘ﬁﬁfﬂ]k]i oq 4] 7
L e oAE & At KEEANA 2 C. pipiens
el ¥ KB AEEe] LC-50 LM&—J C. Dipiens ol
¥e LC-50-¢ fhEstd 45 Fe 2ot

— 85— 309
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Table 3. Summary of the further statistical analyses on the experimental data in Table 1.

Regress-Standard igg dian Median
Species of mosquitoes | Insecticides Regression equations L%Iémcie. deviatio-| lethal 532221
ns ¢ doses
nts b m (Mppm
2.p’-DDT 5.83911--3.047 (x—0.88602) 3.047) 0.3282| 0.7780 0.027
Anopheles sinensis { 7-BHC 5.15781+3.628 (x—1.14429) 3.623] 0.2760| 1.1007 0.074
malathion 5.08304+-4.115 (x—1.16241) 4.115| 0.2429| 1.1423)  0.065
».0’-DDT 5.25112-+2.257 (x—1.18749) 2.2571 0.4431| 1.0762 0.064
Culex pipiens { 7-BHC 5.87936-+-3.973 (x—0.87981) 3.9731 0.2517 0.7843  0.030
malathion 5.04997+1.751 (x—0.79384) 1.751 0.5711| 0.7653 0.029
Table 4. Summary of the further statistical analyses on the experimental data in Table 2.
Regress-|Standard log di Median
. . - . : ion L. |Medan | etha)
Species of mosquitoes Insecticides Regression equations coeffici e_devu:ttlo lethal doses
nts b |05 7| 998€S 1 M%)
Anopheles sinensis p.4’-DDT 5.25406+3.702 (x—1.49562) 3.702 0.2701| 1.4271] 1.3
dieldrin 5.16799+1.474 (x—0.36675) 1.474  1.6803 0.2527 0.09
Culex pipiens b».p’-DDT 4.79608--1.333 (x—1.49400) 1.333] 0.7519| 1.6471 2.22
dieldrin 4.98988+3.907 (x—0.74526) 3.907| 0.2560| 0.7433 0.28
Aedes vexans nipponii) | PP PPT 4.96557+2.802 (x—1.62261) 2.802] 0.3569| 1.6349|  2.16
dieldrin 5.18937+3.329 (x—0.85241) 3.329, 0.3004! 0.7942 0.31
—e— A, sinensis —e— A. sinensis
—o—C. pipiens —o— C. pipiens
& o © 6f
2 3 .
3 4 2
55 ° o5 4
£ < ” £ p
el = (]
s o 2 af
£ 3 o
3r 3L
03 07 10 U7 13 147 16 © 03 07 0 U713
Concentration in logarithms - Concentration in logarithms
Fig. 1. Concentration-mortality regression lines of Fig. 2. Concentration-mortality regression lines of
larvae of Awnopheles sinensis and Culex larvae of Amopheles sinensis and Culex
pipiens obtained by DDT application. pipiens obtained by BHC application.

A4l Fig 2 Johnson Air Base o C.piprensd + B i & BifES Ao C.pipiens ol L3l £910(F
DDT 7} k&#MAs HuFEEbe R 2 1954 4 Pl fitkel imatAlel EHS Eel BEmAY H%E, K
olu] DDT ol %3 MitiEo] BlAES] A& C. piplens R} B e RHme HiHke BBREBAE Bhde As
w3 fE@rad, 23z %R yBHC ¢ malathion & WRg £ f2 A

AEA e HA AR A o] 5 FERl W3 Wik olsie HPlE EEINMNE PR gl New
o BfEe 489 C. pipiens ol ¥ LC-50 3 KFE/PR Jersey Mol 44 DDT & 54:f ##igk Hoboken 1752
ia= % C. pipiens o] #g LC-50-2 0.20 p.p.m. $1.2 1} Princeton

BiF WAl A st RIES C. pipiens & DDT ol e JeiciteiRe] C.pipiens o #3 DDT o LC-50
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~—&— A sinensis
—o—C. pipiens

oY
T

7

o
I

Ny
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+

Fig. 3. Concentration-mortality regression lines of
larvae of Anopheles sinensis and Culex
pipiens obtained by malathion application.

—e— A. sinensis
—o— C. pipiens
—o6— Ae. vexans nipponii
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Concentration in logarithms
Fig. 4. Concentration-regression lines of adults of

Anopheles sinensis, Culex pipens and Aedes
vexans nipponti obtainec by DDT application.

—®— A. sinensis
~0— C. pipiens ®
2~ Ae. vexans nipponii
»w 6 e
E o
[=]
s (-]
e 5 =
s /
g a ®
S
3_
00 i3 06 09 2

Concentration in logarithms

Fig. 5. Concentration-regression lines of adults of Awne-
pheles sinensts, Culex pipiens and Aedes vexa-
ns nipponii obtained by dieldrin application.

< 0.013 p.p.m.o] Yo}, =g K A Q& C. pipiens
of #3 LC-50 & |2 o] 1959 4ol ABxE A-2H15¢]
C. pipiens | ¥3 DDT, 7-BHC 2 malathion®] LC-

Table 5. Median lethal concentrations, in p.p.m.,
of Culex pipiens larvae exposed to insect-
icides for 24 hours.

s I malath- [Autho- .
Localities ‘ DDT ’ 7-BHC ion rities ;Date

i Koo

0.064  0.030  0.029) 1964

(1964)
Seoul, Korea | 044 lo031- lo.022-  |Paik 1959
0.081  0.055  0.036 (1960*) **°

Tokorozawa, 406 MGL
Tapan 0172 0.041  0.029"(}gr =1 1954
fonnson A | 0177 0033 0.02808M Ak 105

Suzuki&
Tokyo,FJapan 0.92 0.49 0.09 Mizutani| 1959

Amami Is., (1962%*%)
Japan 012 050| 0.03| ~ |1959

Bibliographical reference:*(26),%*(1),**% 28>

50 & %% 0.044~0.081 p.p.m., 0.031~0.055 p.p.m.,
0.022~0.036 p.p.m. o] KF{Ee A 2-& LC-50 3} Kln)
ANEEe, DLl R ) Fo] @Y C. pipiens = o}
A Epitke] MASIA @ ez APy

BRAEHEAEE iz Jkds DDTH #HaAe
A. sinensis 7} 71 EZtho]l v dieldrinof HalA) =
C. pipiens 9o} A. sinensis 7} Ae. vexans nipponti ol I,
8 skl =coh

Table 6. Susceptibility of adult anophelines to DDT
and dieldrin when testediby the Busvine-Na

sh method.
Susceptible Resistant
Insecti- ; strains strains
cides Species tested [LC-50| tested [LC-50
in (%) in (%)
A. atroparvus* Lor(lfdgn 1.0
DDT |A. quadrima- |Mexico 1.45
culatus® [¢D)] :
A. maculipen- |Iran (F) 0.8
nis** ;
A. aztecus*™ M?)I?)CO 1.7
A. sinensis**  |Taiwan
16D} 2.0
A. sinensis** | Korea 1.3
. (F) " Greece
A. sacharovi** P 3
A. sundaicus**Java(F) | 0.5 Jave(F)| 9.0
A. sundaicus**| Java CF>'o.og.—08
dieldrin A.gambige™** Lo(nii;)n 0.25 Nigeria| 2.0
;¥ WK .A b. S
A.stephensi S (F{z)t 120 (} 17
A.sinensis 1Ko(r}g§1 0.11

Loweses tested in laboratory
Foooooe tested in the field
Bibliographical reference: *(8), **(11), ***(9)
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A. sinensis ) DDT ¢} dieldrin o 3 & &
SR A A [{—3# Busvine-Nash Sgo = H
EaF RS 2wl 6 Es 2

o)A} Bl A. sinensis Kol DDT B&Zi:& I
#ahd @WEAS AR BRZH R B LC-50 9 &
ol FEs= DDT BgwBs & #EE Mexico 9
A. aztecus\V, ZE@ol A. sinensis, Iran o] A.maculip
ennis\y o] HZH KFE/DRTS doleh. 1954 #£1
3 ke DDT BBt Mfrs ol & Bl A+ A
sinensis o] %% DDT o LC-50 o #fé7} JEiEHE
oA 1.4%, 3EHBEEGHEANS 1.7%, 4 FHl = 2.3%
2 =g @

wme] C. pipiens o) %3 DDT o LC-50 & 4
o R LC-50 3} Hggstyd C. pipiens ¢ London
Sl %3 DDT ¢ LC-50-¢ 1.6%®, dieldrin ¢ LC-50
2 0.14%9%, Malaya @] C. gelidius| %3t DDT 9] L
C-50 -2 0.3~5.0%%, dieldrin & LC-50-& 0.18%%¢ =
A wmEe] C.pipiens = B Aol BIH-E At 8
el #HAES Anopheles o) REHETH HB A —HEY
o 2 Culex 2] DDT o %3 iift:-2 Anopheles o .3}
o Amez &4 ¥dERE ¢ 4+ Ut

a8} SR A Culex o %3t dieldrin & LC-50 &
Anopheles o] #& LC-50 3 & E#E7 glor @Bl
ME 94 e fFHins B F3 gl

Ae. vexans nipponti & R EBKZH-& SHES] Kol
ooz HEE 4 ¢lot Nigeriaol4 22 Bl Ae
aegyptiol ¥ DDT ¢ LC-50¢ 1.1%'D, dieldrin &
0.29%9, Malaya | Ae.albopictus o ¥§ DDT o] LC-
502 1.3%®, dieldrin & 0.23%% <qld o7z HKE
u @K Ae. vexans nipponii &) fitke &4 Fohx
A4 72 o

FEE 1964 4 EIIEAEREND M LA REY Culex
pipiens D FESEBERR X 148 Anopheles sinensis,
Aedes vexans nipponii 2] $hig 12} p.p'-DDT, 7-
BHC, malathion @ dieldrin o %8 BHRMRZEE 1]
3k R e e fEme A3l

1. A.sinensis Hhmol %3t & He) LC-50 & DDT
7} 0.027 p.p.m., y-BHC 7} 0.074 p.p.m., malathion &
0.065 p.p.m. o1t C. pipiens = DDT 7} 0.064p.p.m.,
7-BHC &= 0.030 p.p.m., malathion & 0.029 p.p.m. ©]
9l o A. sinensis = DDT o #ate] REM] o,
7-BHC, malathion ol s} 4= C.pipiens 7} 1 & &E
teo]l A

2. mEel C. pipiens ¥k o) BHARZHS BREAME
Bk HHE AEe C. pipiens o} HEYEH SR
& ol FAmFiEhiMo] BASHA ¥ A A

3. A. sinensis 8| KRRl HE £R®HFe] LC-50-2 D
DT 7} 1.33%, dieldrin ¢} 0.09 %, C. pepiens ol ¥ Al
= DDT 7} 2.22 %, dieldrin ©] 0.28%, Ae. vexans nipp-
onii o] ¥8l A= DDT 7} 2.16 %, dieldrin ¢} 0.31% £ 3.
#Z e g DDT ol ¥al A C. pipiens 7} fitiko] A
= dieldlrin o] ¥l A & A.sinensis 7} B5Fke] A%

4, a2lez |3 349 mr]: DDT % dleldrin o
Hal A obAl #EiiHel A=A e A Aok
gl o] B HEE SR SFEHEA
Al EHE e BB FA R el
B EUKEER L, ZE-Akel A BEE 3D
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Resume

Resistance to an insecticide was first recorded 1945
in housefly. Since that time,} the number of insect
species of public health importance resist to one or
more insecticide has been increased year to year.

The first signs of weakening in effectiveness of
DDT against A. sacharovi appeared in Greece in 1951.
The development of other DDT-resistant anopelines
--nmaely, A. quadrimaculatus in the US.A., A
sundaicus in Indonesia and A. stephensi in Iran,
resulted in a recrudescence of malaria transmission.
Dieldrin- resistance in A.gambiae in Noethern Nigeria
and Liberia has rendered dieldrin useless for malaria
eradication there.

With regard to the resistance of Culex pipiens pal-
lens in the Far Eest, in 1954., the 406th Medical
General Laboratory, U.S. Army reported that the
Culex pipiens larvae collected from various localities

in Japan developed a remarkable resistance to

31/2 — 88 —




— D.S. Koo: Studies on Insecticide Resistance of Medical Insects —

DDT, lindane and malation as compared with the
normal culex colonies at the Orlando Laboratory,Fla.,
U.S.A. In 1960, Paik reported that the Seoul strain
of C. pipiens has not developed resistance to insecti-
cides so markedly. Quite recently, Suzuki & Mizutani
reported that C. pipiens in Tokyo seemed to have got
more and more resistant to DDT, lindane and dieldrin
with years, perhaps because of occasional application
of these insecticides.

During the mosquito season of 1964, the author
carried out this studies in order to ascertain the
present situation of susceptibility of Anepheles sinen-
sis, Culex pipiens pallens and Aedes vexans nipponii,
the most common nuisance or vector in Korea. The
susceptibility of larvae of A. simensis and C. pipiens
to p,p’-DDT, y-BHC and malathion was tested in lab
oratory by the dipping method. The test for adult A.
C. pipiens and Ae.
carried out by the Busvine-Nash method. Some of

SInensts, vexans niplonii were
important results so far obtained can be summarized
as follows:

1. The LC-50 of A.
0.027 ppm in ,p"-DDT, 0.074 ppm in 7-BHC and 0.065
ppm in malathion. The LC-50 of C. pipiens to insec-
ticides were 0.064 ppm in p,p’-DDT, 0.030 ppm in
7-BHC and 0.029 ppm in malathion.

2. The resistance of both of

sinensis to insecticides were

two species larvae
have not been arisen as compared with the results
observed in other part of the Far East received heavy
insecticidal applications.

3. The LC-50 of A. sinensis to p,p’- DDT and dieldrin
were 1.833% and 0.09%. In C. pipiens, the LC-50 to
£.0"-DDT and dieldrin were 2.16%.and 0.28%. In Ae.
rexans nipponit, the LC-50 to p,p’-DDT and dieldrin
were 2.16% and 0.81%. C. pipiens showed to be most
tolerant to DDT and Ae.

next, and A. simensis was most susceptible to dieldrin.

vexans nipponit was the

4. In comparison with the data cbtained in other
countries, it was observed that adult mosquitoes of
thses three species were still susceptible to DDT and
dieldrin.
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