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Résumé

Malachite green (piek 620.5m») which is
generally used as dyestuff for mosquitocide
incense, and unsaponifiables of eZo seed oil

(pick existing on shorter side than 350 mu) are

both observed to exhibit a rather low degree of

absorption at the point of absorption maxima
of nor-cgonolonidine':_icet:'lte (486 my), coloring
substance the
author conclude that 4S6myu is, in the visible
the

spectrophotometric determination of egonol.

developed by egonol .reaction,

range, optimum wave length for the

w10 B-II

Figure 2. shows that the concentration is in
the range 0.3 to L. 3mg/cc in acetic acid solution
of egonol Hecr'é law being followed, and that
consequently the optimum concentmtiqh for
determination of egonol is in this range.
Figure 3, 4 and 5
color by egonol reaction being stable for 10
‘minutes, ‘and that Doth in the case of malachite
green, if it p'resents more than 0.17 time of
and in the case of unsaponifiableé of

if it presents more

shows that the developed

egonol,
ego seed oil except egonol,
than 0. 12 time of egonol, it does interfere with

the determination.

Studies on the Mechanisms of "Synergistic Action in Insecticides. II.

On the

Inhibitory Action' of Piperonyl Butoxide for the Detoxification of Pyrethroids - -

by Housefly (Musca domestica L.) Hiromichi MAtsusara (Dept.

of Agr. Chem.,.

-Faculty of Agr., Gifu University) Received April 23, 1954, Dotyu-Kagaku 19, 61,1954,

(with English résumé, 68)
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BREASIAT B NERRIBICET 3HE (B2 STAzlcL3ELXD
1F C’)ﬁ?ﬁl-.'}'d?‘é Piperonyl Butoxide OBE.%VFR!L oL T

PG (e LR

v

: 4;»«:;&;9.0%5%&;7}6&2&): & % pyrethrins AU allethrin o #IREIc#3 5
* piperonyl butoxide ORETIERAL P h A nHHREMUTO bioassay I2khHRL,
pyrethrins OREICH LTRAx Y AEMFMAET RIS, allethrin KR LTRIBLLTR

THEWEERL R,

AR ® IATHHIL A = A= Oz X % lipase

activity RU° pyrethrins 1208 SR EN 02 R

ZoVveifiE-L, A =8z lipase activity &
pyrethrins l':;'\’H‘Z)ﬂJE;I‘{’HIJjEl: pyrethrins (2
FBIRBMIN & pyrethrins 124 5 PEHALOMIOH]
BIPGC oV S D5 22U 500, FIRHTHE £ =08
=WRIS X % pyrethrins  fRIGENNCX 32
piperonyl butoxide (pip. but.) OpEfEN%TIse
L, A==k 2FHopigEo oIt ollEE

W% 85 3 3 LA DR i Uiso I

O 2R allethrin' iz 3% egonol o }JEEiJ:
Pyrdhrins AL e b Th AR R LA

K(i pyrethrins 220¢ allethrin 28372 pip.
but.  DIENEDNZ T 4 4 = Bk N3 DRz
Bz X OBPR LT, NEfAEil ORTHLD 0% Migs
L, WictoJu 8o 30N pyrethroid 12
S ol A A ﬂ]&”)i'})fﬂ!ﬂ)m”‘ ¢ DI
HIZX ORI A X 5 & L‘C, Thq 171211_11‘7311[[
REREH¢ D pyrethrins, allethrins LU pip. but.

0

" -pyrethrins JU* allethrin R

S

% A A = %= fRU o KIEHEREIEC X %
1zxf-+%  pip.
but.  OREFEHNCOVTHYE L—T e il nT
ARG T B o '

(s

_ 2
L sg st 4 st

(1) f# 82 o A :
a. PRi4j= ¥ pyrethrin I 6.202%, pyrethrin

5

" II 6.312, total Dyrethrins 12.5194 (benzolyk)

b. allethrin S.B. Penick #3# 902 4k oT

(=3
Hit o

c. pip. but. U.S. Industrial Chemicals 1
L

. d. Tween S0, Fe{EN, F:v v (bp ]37~140°)
RN,
(2) # i B &
a. 4 =A=RMB U L KEIEETER  pyreth-
roid OISR E LU 1 =03 =Rk
U1



B5 & # &

WP TN D E—DTBISE 4 == Musca
domestica L. *C, SEMIBEBIAIMGIINITIE DL
DIMBR X OTHIFT L, IHEHL 2~5 W Elflars
kR R A TR BRI, d:kiEo 4 ik ok e
VEOEZ AT T X S EREL, ¥ - ¥ 4RI
CERPRR 0 (rpim. 2500) L, Lt
RN 2o 3.68 @1 ==tk 0cc DEEEE
AU SILD . ST O A A LR 3
RIS D, 100° oTRBRDIIT 30 SR MBI
AR Ly BHANTE U2 R TR OISR I alBRe L
-0 LT 5%, . ;

b 7 b A = o &l B U IG o 2 pRHL B R
pyrethroid OEPAPRER IS 23U B RaM
Moot s 4 =% Culex pipiens L. var.

tallens Coqui. DOHULIHTH & FRERICIELLTIEAD

FEHEO TR HIU LI kP cibe L

BFENMEER 2 ff & L<iifif Licd o, WEER 7~100

HD LD Thdo RALEAN & LTIO AR LEE
R E R CT 7 £ = s ghiuc KT oSt Ok
MATERD &N, FRROELSHET S A =
Rz LB L, 228 OU:fke BB (PH
6.4) 3% J0cc s, MBATEMEL A = 3=
DT LIRSS %, ‘

1L Pyrethrins &z Allethrin ic®4% Pipe- -

ronyl Butoxide DENEOER

b 3447 allethrin LIS egoriol 2 INT
7 B 4 = DRSS BB R 170, egonol (%
allethrin {2} L€ § pyrethrins & Egicdit)yznit
Rt JEOIC MBS DL X 0 9 DR LR
L, Preuerr®, Jonks et al. ®, GERSDORFF et
al, @ RURRE® OFtE —FHORBb I,
PLEOFHRS OB R TSR e LT =
R}V American cockroach HHIO B, TH 4
J—‘)Jil?ﬂ';’C(ifﬂi#Lf\4\7’;\.‘(7)’6‘, pyréthrins 483
allethrin 12445 pip. but. OIEERILES5
B, T hA = hPME NS DEUGRERC X b BT LK
DIEE IR R,

%o

#5019 B—II

(a) R B F & -

SR BTG ® 2R ERICAT O pyrethroid (b
pyrethroid 2¥0LL. 12.512 D)= % A B¢
9025 allethrin 24 Wi45 pip. but. Oifd

w18 &L, BROEEHE ML ISR T
- BI5 LIS TR R LAY Lt 2 B0 e T

i, S

BRI RER® LR C L Bmc iR LA F
7l 200cc ZEEDF~< b Y ~NUST 54 = h%lze 10
TEFEA L, 24RO dyER JAE Lico Sk 1 357
CEL O BINIRNT 2 5B 4 SRFIOMRE CIE FM L,
IBRMg VT 108~ v ~1, 3 100 Em L

S Hnz ook, (SN OKERE 22° Thol,

(b) ERERROER -
EMOFIAUIC X DTS IR IR
W), st (XEpm)=1/V) EIEdH Y LOWig

R O s 10022) B Kt &0

2RDOWHTH B,

15 2 RO O C NS R LR R 1745 P,
St X wdkokigy ¢ 1, Y & probit y 2L,
Brass  O3IE-FEUSURR-—RIHRN 2 1 LTIt
EHEHELR v =y+ b(x—=%) %KY, Wiz & il
oM DA T 5 -ERBRR o fetk IR i
LHBXROMEY THDo _

53 KO SEIL-JEM R W &, *h
1235 S B AROTIIE L L UL 4 Kot b T

5 42T LD-50 R EI-Con S LA B A (e by

. % pyrethrins ZU¢ allethrin " {342 pip. but.

DEFEIIE R R DB ERIHITH T B TIUE 204,
BHOFIUL 1.71 BI'H pyrethrins J2U¢ allethrin .
2k 8H5HE® pip. but. RUHIF-IUEEIFHIE 204
&, WL L71 i S e, nidic
-4 2PGEI IR 5 Tho 120 {5
B, FEES WIHPIEE D 12X L
fuis, allethrin 1233 2 FEBWIH 0 L2
pyrethrins X HEILE 0955 L\ SR L~

Table 1. The composition of the original emulsions for the experiments

of synergistic actio_n of pip. but.. with pyrethrins and allethrin.

Code sign of | Pyrethrum ‘| Allethrin tech. ) Sulfonated
: extract . Pip. But., * Xylene
emulsion. (Pyrethrins) % (Allethrin) o 9 oil ol - ez
As @ - 4.0 30. 00 62. 09
B, g 0. 28 4.00 30.00 §5. 44
4,00 0.50) ) .
Cl (0 50) ()_‘:G - ) 30,00 G6. 00
. L O : .
E, - -_ 4.00 30. 00 GG, 00
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Table2. ' Dosage X(ppm)- mortallty Y(2) tables for synergized pyrv.thrm(b L
" emulsions with pip. but. to larva of the common. hmnc mosquito. :

piion | e | Namerot | x| g, ) o oy |
12500 ' 78125 Y100 -l = — | = e
16000 62500 00 . —_ T EE R IR N /-
19200 | 5208 100 - N R B
com0d | ades3 | w0 ] — B T N I
25600 | 39.063° | - ¢ 100, o= o= = =
32000 | - 31256 - 0w | = RPN SN P
102400 . ° 07656 | - 100 L N T O Y N B
128000 | 78125 | . 1000 | — = B =
153600 - | 65104 |7 100 —_ S90. 100 29— L
179200, | 58804 . .| . 1000 |- — 0 7L [ IL T
204500 48828 RS (1 T SR I (2 TN IO (11 it B JOUY (RS E S
256000 | 30063 o f . 100 | — .28 f=— |ocanl =
S 3072000 [ . 3.25532 coo 100 o = 18 887 = =
338400 2507 Tw0 | — |4 — | ==
409600 | . ozo44 |- 100 e 60 .| — | —-
G1400- | - Lexwe | - w0 | 91 | — 7 - —
716500 13051 o100 8. | — S D -
Coswz000 | T Lar |00 6 |- — E I R
‘1024000 | 0.97636. .| 100 . 33 — — = =
1228800 | . o.sws0 | - w00 | .17 | — - | =] =
1433600 | 069734 | 100 0 5 | = - = —

. Table 3. _Summary_ of data of experiments for relation of dosage and
“mortality to larva of the common house mosquito in synergized pyrethroid

emulsions.
Code sign Numhér .Regressiori ctlluati;)n" . Dc("f{cc Pmlnblhty Variance of Variance'of
of | .of . : .. N freedon in"X3-test |parameter alparameter b
cmulsion | insects . y=a+b(x—$) N _ un ‘] _ Pr B V(a) N ) v(b) 7
A; | 600 |y=5.01962 +8.12602(x~0. 04112)|1. 30062 " 4 0.85660 | . 0.00375 | 0.29369
By | 600 |y=4.99722+7.47030(x—0. 63520)2.79611|- 4 0.59411 | - 0.00374- 0.29482
Ci | 600 |y=4 91003 +7. 03198(x~0. 33630)0 04225 2 £0. 98333 7 0.00620 0.32472
D, | 600 |y=4 60755+8.39163(x—0.84084)(0. 69071 4 0.93689 |- 0.00422 |. 0.38754
£, 600 fy=4. 80901+10. 42920{:2:'-’-1. 72011) 1.~31692 T4 Tl 0.85464 ‘0. 00436 0. 46396
Table‘4 Absolutc toxicity of’ <)nermzcd pynthmnl cemulsions’ with
" pip. but to Lu'va of the’ common hous(. mosquito, - :
L e Ay By (of - .D  E,

, Formulation Pyr. +Pip.- But. | AlL +-Pip. But.|  Pyr. | All. | Pip. But.
Standard deviation of . 9= o ) on . 0 PO
susceptibility o 0. 12305 > t0. 13386 : 0. 14120 - 0. 1_.1917 0. 0?088
Action p21fe M 8. 12602 747030 | 7.08198 | 830163 | 10.42020
Loz median lathal dose 0.03571 .. 0.65557 | 0.3900 | 0.88760 | 173842
Medidn fathal dose my | 10932 4.5245 2,236, | 7.7107 1| 5173

Pyr. --Pyrethrins, All -- Allethrin® .
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" $ %o B pyrethrins IZ3FIR I IUL — <L
H-FER RO FOR R B EIDER (b=1/0) 23K
L% LA LT D4 RREUTIT % allethrin
TR FRAEE LT % DRI TR EUCTH B,
III. Pyrethrins, Allethrin Bz* Pip. But. Iz
ﬁf%?hilh%mfﬁﬁﬁﬁéiﬁi@ﬁﬂﬁﬂm

TSRS X DT T A 4 = Al EPRRBNILT &
L7347y, pip. but. . allethrin 12 53
{% pyrethrins 123835210k 0452000 & 72D
743, i L pyrethroid 1 2IAI O fEHIBER 0
mrcllnmd N7l N NIRSY 1 e T PN I RSB LAy )
FLIZ G B o &33u, ﬂkml I DRI DL

iL’»LlOL'x"'UR %ortir;w:uttuwb#w DT, .

YL L-C pyrethroid 237 5 4 = HIZ X DTG EINLD
by X pip. but. (FIUT L DTUIHIE DI
B0, WA B R LT
et 5%, Th4 =0 OHEHHRC XS pyre-
thrins 220¢ allethrin FLAIOfitiEdkiz pip. but. F|
ﬁJOﬁﬁJﬁBJdifl‘ZuLHtkok-f;(lﬁﬁ"?rﬁb‘
i,

_(a) Pyrethrins &t* Allethrin ic#3-27%

4 =hHROMBWEHOMEFR
(1) BRIk

T A4 =Bz L B pyrethroid oo+

SO

%019 48—1[

- HISREERREAS pyrethroid 2Bl S0 AR5
TS D OT,  HIRY . ERBRICERIE = 2 A R T
B, 4* v v v 2l Tween 80 2Fbf & L
0.052 pyrethrms emulslon Erid= %= 0.16g,
Tween 80 1.20g, Frry 0.64g, sk 40cc)
(D43 allethrm a’fﬁ’:ﬂk LL&FJDQDJ“?HJA(U}’MBHJ
?fﬂ]U‘T‘ O 0525 allethrin emulsion (allethrin
0. Odz‘)g, Tween 80 1.32g, v 0. Ga78g, 7k
=T 40f€) kijMf_‘D!Ulai’jJ/il’tﬂ.é% L&Th 4 =%

IR R TR I 855 Sz
5eHlEein~, Wik ceih e &L, ZJU:H
25° DWETRTIC AL, wilinciRS L, BRI
£ O IR e bIvTEER LC\V 5 pyrethrins XU

. allethrin D% 7 h 4 = 7JXfJJ».7)hiu‘tdﬁi-I b

RO IlE Lo i

RIERO WD pH tiﬂﬁfzfﬂrﬂt@l EfR A
EBx{iok b0, 4'50&'{!0) pH li‘i",{«;(ﬁd SInict
a‘ZD.u’C Y E)o S

(2) JHEEIR OB . .

555 FeD U ML 2NN LA R ko gt
BAUCT 9 4 = n5hHuc il LIko By sk tz,
Fradit (16cc 122b3%) OMERGER, ik eIEhR

- OBRE 4‘vr'§‘7 LR OKRDIY ThH %o PRI

Not7 A 4IﬁﬂJLlin§1E{z‘29 BOLOT, 7&&1(1

% pip. but. OHEHENIRET2IZ &’ ¥EbItD "1:!:1° Thol,
Table 5. The formulation of the test solutlon:. for enzymatu: detomﬁcatlon
of. pyrethrins and allethrin. ‘ .
. 'Codc sign Mosqglito’s ixlletl-li?tj)c’ts 01?)?;% U}\Ol:;% . o ) .
°§C;'l‘£ ground-tissue sol., ground-tissue sol. | emul emul. Water | pH value
) . CC . cC ccl- cc cc /
A: S - 2 - 13 G.2
B — 1 2 — ‘13 —
Cs — s g 3 — 14 —
I - 1 — 9 13 —
Fe - = — 2 14 —
Table 6. Dosage (ppm)-mortality (%) tables for detoxified pyrethroid

emulsions by mosquito’s .enzyme to larva of the common house mosquito.

Number ‘ 3
R As B C. D, E. Fa.
Dilution |Dosage| . of | (pyr.4VE) | (Pyr. +HE) | (Pyr.) [(All +VE)|(AlL +HE) | (AlL)

T N B B n . + - . o .

500 [2000.0 100 - — — - 100 100 100 -
750 {1333.3 100 — — — 96 93 9
1000 10000 | 100 | — Pe— — 80 YO 78
1500 | 666.67.{' . 100 — — - 34 41 31

2000 | 500.00. 100. 90 94 - 9 S 15 13

13000 1| 333.33 100 64 Y66 . 6s — 1 1

4000 |250.00|. 100 .. 43 48 41 —_ — —
6000 | 166.67 100 -13 19 14 — - -
8000 | 125.00 [ 100 5 5 . — — —

. 12000 | 83.333]° 100 — 1’ — — -

G4

VE - - Viable enzyme, lE - - Heat+-inactivated. enzyme
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56 DUERENAL% log-probability paper (112
7n Y b L, JUUSIED IR IR S
¥ pyrethrins 0% allethrin ONHATIET 5 4 =
BIHHEIEIETREAC X DHEEE DT DI iATlE
BT, SAEREORA AR TS DI &
AN P BEORTUEARIURMZ ING 24
ERDH, WSR2 Tween 80 BRIXF Ly
omﬁu_; CLDEAHEABILAY, Tofuck D
HRURRR SR E 5,
(b) Pip. But. R#FZFPHAzhHmMNRE
| EnoR o
7 4 = nEIFHEIITAC X 5
mizxtd-7, pip. bhut,
cRiE 722 Dlx, pip. but,
BREATHE SN D DT DI TH DT, ik
T Hted, ¥ b V%I, Tween 80 %L
& LTt 0.42% pip. but, emulsion(pip. but.
0.16g, Tween 80 2.80g, %> v v Lddg, ko<
40cc) 2cc 1T Hh 4 = HAUFIRDEIEE (VE)
IR (HE) % loc KUK Wcc %
FmL 2541° ORIz OISR L4y -
IR L, % 0.05 2 pyrethrins emulsion 2cc %
M~y 74 =gt A LTRGBS X bito T
B L 7T KD X 5 i e (AR O
TR 16cc ok i L, Sk
ORI 10.5:0.5° ’cz)oto

Table7. Dosage (ppm)- morhhty (25)
tables for synergized pyrethrum . emulsions
with pip. but. which treated with mosquito’s

enzyme to larva of the common house
mosquito.
. A.’! B,'g
Dilution Dosage N“(r)"f]’cr[[)‘i,[;: But. ':PI"I’ILBM‘
(ppm) | insects + —d’yr. + I—i-:}%yr.',
800 |125.00| 100 §2 86
1200 $3.333 100 32 | 4
1600 62.5000 100 12 16
2400 41.667( 100 | - 1 2
3200 JL.250F 100 0 0.

5 T K8 O NSRRI A TR 1 3
I SIFFIOLINE 2 FET UL, As Bl
N Bs X O D LNCHDADTEITHY, WA
o> pyrethrins OG- CH LD C, As S
IZIAT pip. bute 237 4 = HEEIEC X D/MRRIL
FeIREAIPAL R L2202 £ b pyrethrins 23
6ﬂb¢i#lhﬂmwihhxbbuLTof%®
LHEABLILD,

%19

pyrethroid offf
DU R TR B2 %D
AT X o

) Wi

1, 4= AT X

CMEHDEY TR D, MOT

B—11

LLEOWIC T 5 4 = SURIEIEEEESD pyreth-
roid RRPMFLIETIAEIICEH Y, RRGRIRIT
Mo pip. but. @ activity 2%
Oy Th A = b IR NOT D pyrethroid Ofifiiil
12555 pip. but. OHUTHIIRC FIH 2 S S
BB, P . pyrethrins R U
allethrin, FLFIC 7 % 4 = Y IERFRT R A
AIEPE LSRR A L, 24 el 25° AL, 18
pip. but. FIFZ M FFIFRETS B0 S 3 FHR YD
Lie< 244rn Lﬁ.aL?ﬂZL‘O\. ‘“Clt@ﬂruklili

T pip. but. OHLEHENZ T 7 4 = nghiltee 45
Ay &

PAt A AL SERTat N R R 3 4 Ry
4R L 0.05 22 pyrethrins emulsion 2 cc =T aA

= N Lec JRUYK 13ce 2~ GRIIKE) 5

TS RIS 5 & RS M IED 2, D
0.42s pip. but. emulsion 2cc 2 7MLt
ROZTALTRST O, NNV LTI O

FEIc & b 174040 2 (B2 {F BRI B (kIR L
pip. but.. ZWIMZPLH 2 v Fdd b d,e fiLL
PN AL DRI & DR P,
LHTRVIICI '
IV. £ XMtk D Pyrethroxd
OMIEIHES5 Pip. But. MMM
RIS AT HE A o BRI AIC & Zpyrethrins
DIRTHZZT S pip. but. OHLEHTEINZOVWCEIZR
2SO 2 I L DRI
TEEF DA D lso. JEDIUA T & L
THEHEMZ MG L122s, BARIETChH Dk T
AU TRAAFIIIVEERTUER & LT Tween80 %
o=, MHSEAT Y A 4 = P

BEM LAt Ele Dk DT, ixggﬁfliﬁt.f« o

4 =X filtR sl e Lizo-
(a) .. Pip. But.
WoEm .
RISEERIC L O 7 & 4 = HETEAE  pip. buf-
VAL 20008000 & e 2o A5,
2 MNT 2 00C, T b A = o LR
0,425 pip. but. emulsion lcc 1z 4 = 3R (Ml
KLY HIRINRRNE (VIE) SRR RGP LIERFE
(HE) % Icc Z(U_jk G.5cc 2hN 25+1° OER
s CrBRAnEILm L, % 0.05

P

25 .pyrethrins

. emulsioni Tcc ®MI~, T A 4 =H Lyt M5 5500

B X bdto #)R g L pip. but. ~DHER
R Uiz, LR Scé k#H‘Z)FW?.’jIZIJI:J\:—P
4&ﬁ@$mwm_
THDL DT, kAL IT+1° THOl,
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Table 8.

: emulslons with pxp but,
the common house mosquito.

&

i 19 B—IL

' Dosage (ppm) -mortality (25) -tables -for synergized byrethrum :

“which treated with housefly -enzyme to-larva of

Ay .
(Pip. But. +VIE])+Pyr.

- . | Number of A _ B:’ ‘
Dilution | Dosage (ppm) “insects - | (Pip. But.+VE)+Pyr. |. (Pip. But. +HE)+Pyr.
800 125. 00 00| - 9 ’ 03
1200 83.333 100 68 63
1600 |+ 62.500 100 - 40 37
2400 41. 667 . 100 12 7
3200 31.250 - 100 "0 2
Table 8. Summary of data of experiments. for relation of dosage :md
mortahty to larva of the common house mosqulto in synerglzed pyrethrum
- emulsions with pip. but. which trcated with hosefly enzyme.
Code sign| Number Regrcssion‘e'qﬁnti('m' " Degfr ce Prob:;bility 'Varz):}nce V:lri;‘ttpce
.of - of B L X2 -1 in X%-test | . s
emulsion.| insects y=a+b(x-%)- . f.re;dom Pr pnrag(e;;r apam'r/n(cbt)cx-' b
Ag - 500 =0. 07703+ 5. 81510(x - 1. 84601} 0. 3908 2 0.74854 | 0.00351° 0. 25570 .
B, 500 [y=4.86200+5. 99940(x— 1. 83450)| 0.37107| 3 0.92607 | 0.00525 | 0.19641
) Table 10. Absolute toxicity of syﬂei‘gized pyfethrufn emulsions with
pip. but. which treated with hous_cﬂy- éﬁzyme to larva of the éomrﬁon house
mosquito. o ' ‘ ' ' '
-Formulation

B, '
(Pip. But. + HE)+Dyr.

. Standard deviation of susceptibility ¢ -
~ Effeciency of lathal action b=1/s

Lég. median lathal dose

Median lathal dose LD-50 (ppm)

0. 17197

5. 81510

1. 83469
768,342

0. 16668
5.99940
‘. 185763

72.053

45 8 RO OV IR I H R R 7.5 00
Briss @ probit /};LJ: b I_F{]'j‘7 L0 V103
DU Th Do
10 RO Ay Z’(U‘ By oBINIFRA tlﬁ].
U'Cy pip. but. FFNE A4 =3 =FERTFHAC X b{’IﬂJ’ .
PR RILTV B, : _

(b)) A=A pERAREREEICE D Pyrethrms'
" BRU Allethrin of2HHc%43-5 Pip. But. ©fE
fER. : o o

BIZEBRIC & b 4 =< = JHRFIEALPIP. but. Dactivity
R BT S 1o U & DT, WA =
A=z ) % pyrethroid OfREIRN L pip. but. 2%
RLCERN L 29 2 D X pyrethrins ZZU
allethrin OIEEHTRT BHLBFIED¥: & WFIcH2
. pip. but. OIEIJEDN: & DRI oVT i

AR, BIER® L As~Fs OGEV)?L?*H’S: .

mmL, As KU Ds iz 0.05 9 pyrethrins

66 K

R allethﬁﬁ emulsion 2cc I2 4 =3 =R loc

FUk Bec RURFIL, 24 BRI

Lt 0.422 pip. but.

Erlpkic 20° 12

‘emulsion 2cc ZHEMT5

o

B; KU Es (% As B Ds A = <=0
CHETIGRIL A = IR TR 2 /e e

S LIMEL, C5 KU Fo

I 0.03 22

‘pyrethrins 8%{% allethrin emulsion 2cc, 4 =.3ix

VEREHE Icc, 0.422 pip.

1lce » it 240501 2 MPET %, RS

I

-but. emulsion 2cc B Uk
Hazxy
FREE L, 7 4 = 25l ORI 17024
RS DFEHE S BIRE SRR+

pyrethrins

T allethrin OLZRDI, T H 4 = DG
LB Db 0T, %fﬂfi%kﬂﬂ(i 17:4:2° THD

T

Helbecio ¥ 2kt
HLEROFIIZ OV Ralisy ?m}tnl' TSI,

\ -

- JEoRi a:/r‘i“kjﬂl:k@fﬂi bT, ﬂﬁi'&ﬂi’.’%’z(iﬂ(?h _
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. Table 1. Dosage (ppm)-mortality (25) tables at the assay with mosquito

Iarva, in the experiments for inhibition of enzymatic detoxification of
" pyrethrins and allethrin.

Dosage | Number| = Aj B; S o D; - Es Fs

Dilution of  [(Pyr. +VE)(Pyr. +HE)|(Pyr. +VE [(AlL + VEJCAIL +HE)|CAlL + VE
(ppm) insects |+ Pip. But.|+Pip. But.[+Pip. But. }[+Pip. But.[+Pip. But.[+Pip. But.)
2000 | 500.00 | 100 — — L= 91 94 04
2500 *| 400.00 | = 100 - = - 71 v 75
3000 - | 333.33 00 | - — — 49 56 48
3500 | 285.71°| . 100 - - - 29 37 32
4000 | 250.00 00 [ - — — 19 o2 IR
5000 | 200.00 100 — - — 6 s | .3
6000 | 166.67 | 100 98 . — = =] = S
. 8000 | 125.00 100 87 96 L9 — - | =
12000 | $3.333 100 R 5 | S B P B L T
36000 | 62500 [ 100 | 18 3 B0 = = —
124000 | 41.667 00 | 3 6 R e =
32000 | 3..250 [ 100 { ~ 6 | 0 0 S -

" Table 12, Summary of data' of experiments for relation of dosage and
mortality to larva of the common house mosquito in detoxified pyrethroid-
pip. but. emulsions.

| Degree Variance Variance

Code signiNumber Regression equation Probability

) of of : - i ‘frc‘c)(fnm in C-test mr'u::(lz.tcr a nr'lr(r:gtcr b

emulsion | insects y=atb(x—%) " rr Araeter ; p: Ameter.
As 600 |y="5.00230+6. 61103(x~1.92129) | 0.81282, . 3 0.83%45 | 0.00366 | 0.23377
By | 500 |y=0.0105247. 03405(x—1.84566) | 0.26814] 2 | 0.80449 | 0.00620 | 0.34448
Cs 590 |y=4.05785+5. 0911S(x~1.87235) | 0.10674] 2 |- 0.95800 | 0.00571 | 0.27136
D5 | 600 |y=4.86163+7.23277(x=2.50471) | 0.59279] - 4 | 0.94633 | 0.00353 | 0.28661
Es | 600 |y=4042247.40002(x~2.40203) | 0.29518] 4 | 0.97337 | 0.00353 | 0.29174
Fs GO0 |y=4.90736+S. 41411(x—2.50044) | 0.60810] 4 ~|' 0.93703 | 0.00392 |  0.36694
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Table 13.

Absolute toxxcxty of detoxxﬂed pyrethroid-pip.. but. emulsions

by housefly enzyme to larva of the common house mosquito.

Code sign of omhlsﬁon . ' As R B;’ Cs . Dj OF B O
Standard deviation of susceptibility o| 0. 15126 | 0.14176 | 0.16691 | 0.1378S | 0.13497 | 0.11885
Effeciency of lathal action b=1/o G.61103 | 7.03405 | *5.99118 | 7.25277 | 7.40902 | 8.41411
Log. mcdiqn 1athal dose . 1.92001 | 1.84717 | 1.87939 | 2.52379 | 2.50393 | 2.52045
Median lathal do‘se_‘LD-50» (ppm) 83. 351 1 70.335 765.751 [334.03- 319.10 [33L.47
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© Résumé e )

By the bioassay with mosquito larva (Culex
‘pipien L. var. pallens“Coqui.)' for syn&gizéd .
byrethrins and allethrin emulsions, it is observed
that the degree of synicrgijsm of pip. but, for
pyrethrins is 2.04 and the same for allethrin
-1.71, and that these results coincide with many
previous investigators’ - data ' that combinations
of allethrin. with synergists show a lower order
of s)nergism than similar’ combmatlom of
pyrethrms w1th synerglsts '

In order to' prmc the’ mechanism of above
observation with reference to the hypothesis
proposed by CuA'um RLAIN _that byrcthrum
s)nerglst mhlbxts the enZ)matlc detoxification
of pyrethrms,_ the author has slud:ed on

detoxlﬁcatxon - of ground tlssue solutxon of
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emulsions, and on inhibitory action of pip. hut.
for detoxification of pyrethroid emulsions by
housfly (Musca domestica 1..) enzyme, and
obtained the following results :

" The ground-tissue solution of mosquito larva
exhibits detoxification in a very low degree for
pyfcthrins'an(l alleth‘rin e'mlilsions, and reduces
the activity of pip. but. emulsion. Pyrethrum
emulsion is observed to be detoxified by -15.62
after 24 hrs. by the ground-tissue solution of

O a5 10 11

mosquito larva for pyrethroid and pip. but. -

housefly (tested with mosquito larva) and by

5325 of enzymatic detoxification of pyrethrins
inhibited by pip. -but.; allethrin emulsion being.
detoxified by 4.5%5 hy the same, and the inhi-

bition of pip. but. for the detoxification not
rcéoghizcd.

Hence the difference in degree of synergism
of pip. but. for pyrethrins and nllclhrﬁn seems
not to be correlated with that of inhibition
caused by pip.. but. for the enzymatic detox-

ification of pyrethroid.

Effect of Preconditioned Envif&nmental Factors fo Heat Resistance of Insect.’

Masao Kryoku

(Laboratory of Applied Entomology,

Hirosima Junior College of
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