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1. {t3{%#: Dimethrin {3 McLaughlin Gor-
mley King Co. /5 IfIk 241 7:97% T %4, piperonyl
butoxide (85%), sulfoxide, n-propyl isome, sa-
froxan[4-(3’, 4’-methylenedioxyphenyl)-5-methyl
-metc-dioxane] (85%) s & UF butyl cellosolve
(ethylene glycol monobutyl ester) i {ifiv 3 ififli

‘OTRM, hinokinin YV H LA b o

Tz,

2. QMR EMRBIC L 7 o4 =8
Culex p: pzers var. pellers QYL FH® MG
HLiLhiomhTh o, ,

3. BRI XUk ERILAID 7w A = W)

BUTH§ 5 knock down 15 & ONEERI AL B SO

TR Lice b Y BT X2 TREL /2., Dime-

thrin & JE/R1E ORASHIZTRT 1:8 2L, 74
A = HDYRITHET H knock down BRIVt

RILFITI3, 0.1% dimethrin Ll (dimethrin 0. 1g,

Triton X-100 1.0g, xylene 1.25g" butyl cellosolve

0.24g, /KT 100cc &33) 0.1ce 3 % W iX 0.2cc
iz 0.8%4k IRl (JEJIA1 0.8g, Triton X-100
1.05, xylene 1.25g, butyl cellosolve 0.24g, KT
100cc &+%) 0.1cc HHW X 0.2cc 2 JFIL, K
T 2000cc & L7z, WU L X OBFEMBIC VA FLA]
BONTIE, FOHUR% dimethrin 1%, L% 8.0%,
Triton X-100 45%, xylene 46~54% & L7:. -
IL  SEERRER s X USBEE

1, Dimethrin ® 7 ¥4 = 2 ORIz HT 5 knock

down ZJJ~D ZEIIFIOILIBHAL : S HHD &

T HA  hDOYRIZH 5 barthrin @ knock -down
%) Jj~ MGK-F 5026, hibalactone, hinokinin,
piperonyl butoxide ;XU sulfoxide 3k Iilix
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Table 1. Time (min. )-knock down (%) of larvae of the common house
mosquito by synergized dimethrin emulsion with synthetic synergists.

Code sign - A B, C, D, E, F,
i Dimethrin . : .
Active (ppm) 0.05 0.05 0.05 0.05 0.05 0.05
ingredient - Synergiét - Pip. But.  Sulf. #»-Pro. Safro. MGK
(ppm) 0.40 0.40 0.40 0.40  0.40

1 "0 0 0 0 0 0

2 0 0 0 0 0 0

3 0 0 0 0 0 0

4 0 0 0 0 0 0

6 0 0 0 0 0 0

8 0 0 0 0 0 0

Time 12 0 0 0 0 1 0
C16 1 0 14 1 1 1

24 8 5 23 2 1 7

32 29 21 31 10 5 32

48 54 46 63 38 42 63

64 | m 72 g2 55 68 8

9 ' — — — 72 — —

(One hundred individuals were used in each emulsion.)

SENBIMERT TR E b, £ OB L b bipyre-
thrins > allethrin 24§ 2B FITLRAL DR RS
¥, Fr o oRHEIKNT % barthrin @ kieck down
IH~DHMIE RO NER E ZDOBGECN T 5%
NEOWIcREFMES DRV LR R
%3, barthrin i T LD HidE % 9% dime-
thrin i2H\WCh, 137 LT AROBERSRILT 55
LD B, HELRRIKIEEY dimethrin O 7
h 4 = aoYRIzEF % knock . down £ ji~o pipe-
ronyl butoxide, sulfoxide, z-propyl isome, saf-
roxan, MGK-F5026 35X ¢ hinokinin o 3&jzhHt
REL, M1IBIVE2FTRT X nERtx 4
7o, s 1 RORBTII KA 23.5°, B2koxrh
13220.0° THolk. . o ’

13 XU 2 BORBEERIC OV T S I HED
Mol 2 £375 5 f2ob Bliss DB —BUSSIIER 1 JREEHR
PfEE L < okt RN E RS, TOSHERS
EBLRKRSOFUIC L2 THIFIO K LUK
MNEVDELZHM TS L 3RO SITkD,

4 KT-50 23FOBRL L LTHBETE, B4
eI sulfoxide 35 X8 MGK-F5026 (2. dime-
thrin 23 %7R-T " piperonyl butoxide, saf-
roxan, x-propyl isome 15X ¢* hinokinin L:xﬁ%_ <
SRR AZRE v, LU sulfoxide 35 X U8 MGK-
F5026 i\ (L1 Xt L10) &
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Table 2. - Time (min. )-knock down (%) of
larvae of the common house mosquito by
synergized dimethrin emulsion with hino-

kinin and piperonyl butoxide.

Code sign - A, B C:
Dimethrin '
0.1 0.1 0.1
Active (ppm)

ingredient Synergist Pip. But. Hino..
(ppm) 0.8 0.8

1 0 0 0

2 0 0 0

3 0 0 0

4 0 0 0

6 0 0 0

Time 8 0 0 0

12 0 0 13

16 22 9 13

24 46 36 41

32 68 65 72

48 83 87 93

64 o1 92 99

(One hundred individuals were used in each
emulsion. ) '
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Table 3. Absolute and relative effectiveness of synergized dimethrin emulsions
with various synergists to larvae of the common house mosquito.

Absolute effectiveness ( efflzce:{ia\tei:‘x,xiés
Code sign : R
Standard Index of Median knock :

deviation in K&?%g&"‘m median knock down time el\{llfibd:l?:nt

susceptibility y down time  (KT-50) (min.) - quivaien|
A, 0.272 3.672 1,65408 45.090 1.00
B, 0.203 4,918 1. 69071 49,058 V 0.92
C, 0.214 4.679 -1, 61062 40.796 .11
D, 0.176 5.692 1. 73409 54,211 0.83
E, 0.148 6. 751 1.72743 63. 386 0.85 .
F 0.178 5.628 1.61365 41,082 1.10
A, 0.264 3.787 1. 40390 25,345 1.00
B; 0.190 5,254 1. 44789 28.047 0.90
C, 0.179 5.586 1, 41032 25, 758 0.98

Hib</VT, FiAlo barthrin ox$+ 53608 (1.17
+skr 1.56) X b4hb, %7 barthrin LT3k
JIR A 75 L 7= piperonyl butoxide 35X 7¢ hinoki-
nin OfiliLdHs dimethrin it LT £ <380 %
FRE¥, Xz n-propyl isome #; X X safroxan 3
IR RS LV T &2 5, —fiC dimethrin
D7 HA = AOYRITK S knock down ZhjI~iZ
— oI IFE F 5 A% barthrin, allethrin 35 X O
pyrethrins {Z$3 5138 K % eI ERE T I
JIFNRINZ X % dimethrin O ZHFIRBIRIREOT]
R DEVLDLEIBND,

2. Dimethrin @© 7 #4 = % D iz % FHIE
WII~DORFIEIF DI SFIR M ORERIZ X DT
dimethrin 7 # 4 = # OLHHUZXT % knock down

B3~ sulfoxide 35 L1t MGK-F5026 A%ik)pshuts
BT OEMIEL 22O TE I dimethrin o [{—[dL
3 HBIELN I~ Zh HilHl AL & Uz knock down
FhII~SEIIIR R IR & fe o feflbod L JIRIA & O RINE
IR R T B2, NICRERAICSR b~
P —MEEC X2 TR L7, SATLAIOMBUTE, 3%
it (ppm) LBUEHR (%) LOMBRERYT L4 X
U5 D X Dzl s, s piperonyl buto-
xide, sulfoxide, safroxan; n-propyl isome, MGK-
F5026 #; X ¢* hinokinin @ 3 N:Fiz 531 T 37y,
HUREIZ I DA TN 227, 22 kO 19
Thote. .

M54 35 LU 5 HOFETUT DOV T X BT O it
A S to, EitE T OMBUCHIER L probit iz

Table 4. Dosage (ppm)-mortality (%) of mosquito larvae for synergized dimethrin
emulsions with piperonyl butoxide, sulfoxide and safroxan.

o Ay B Cs ‘D, Ey G,
Dilution Dosage g:{)n Bllx-t Dlénu'l?: Dé?f’r: Dim. Pip. But. Sulf. Safro.

85333 | 11.716 - — — — _ 0 0
102400 9. 7656 : ~— — — — 0 — —
153600 6.5104 — — — —_ 0 - _
409600 2.4414 —_ — 99 61 — 0 0
614400 1.6276 40 75 82 26 — — —
819200 1. 2207 20 45 45 12 —_ — —
1228800 0. 81380 - 5 7 6 2 — _— —
1638400 0.61035 1 1 0 0 — - _
2457600 0.40690 0 0 0 0 — — —
3276800 0. 30518 0 0 0 —_ — —_ —

(One hundred individuals were used in each emulsion.)
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PUB UL 6 20 X 5 diiriB o 5,

#6400 LC-50 523 /5%lo> dimethrin i %
LI R IE T E, piperonyl butoxide, sul-
foxide, n-propyl isome, MGK-F5026 35 . ¢% hino-
kinin DA ERLR 1,18, 1.67, 1.71, 1.95,
1,16 35 X0 1.35 & /e %, PLLE dimethrin o4 54
PR DOREUL & Y HOBD 0y L5 T TR0/ pyre-
thrins, allethrin 3; X ¢¢ barthrin o583 5 %5835 ))
FloIL IR % Hf'ﬁ‘f:%ﬁ/ll & z::xlus LTHIRT D
LB THRT RO D

PTTHRIIRIND XS k;{x%@gl:ﬁb‘ % dimethrin
DT HA = HOYBUT T DBIER S~ D E L IIH)
D IEJJEE & barthrin DS 2 WSRO ILT I
BAMEEECCH L, Fikd>t, dimethrin @z o
U 5 BOERI~E, :zu‘o LR Lot
allethrin £> pyrethrins IZ3$4 2 PEF &R 5k -
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Table'5.. Dosage :(ppm)-mortality. (%) .of mosquito larvae for synergnzed dxmethrm
emulsions .with z-propyl isome, MGK-F5026 and hinokinin. NI
D;l . D A, B, . .C/ D, E, Ag Bs Cs
tution 0538¢ | Dim. 4+ Dim. 4+ p. .. y Dim, +
-n-Pro.  MGK Dim. ' '#-Pro." MGK Hino. DPi™  Hino,
102400 | 9.7655 - - - = 0 0 - - 0
153600 6. 5104 . 100 160 . 100 0 0 — — —
204800 4.8828 | . 99 9% . 95 — — 100 99 0
307200 3.2552 | 9 61 32 — — 95 78 —
409600 2. 4414 77 19 4 — — 75 4“ —
614400 1.6276 | 41 1 0 — —_ 31 8 —
819200 1. 2207 .18 0 — —_ 13 1 —
1228800 0.81380 — — — — — 0 0 —
. (One hundred. individuals were used in each emulsion.)
Table 6. Absolute toxxcnty of synergized dxmethrm emulsions thh various
synerglsts to mosquito larvae.
T Standard Index of Median lethal
Code sign deviation in I%gil}féfx;%{xoorf - median lethal concentration
susceptibility - concentration (LC-50)(ppm)
Ay e 0.211 . 4,728 0.26432 1.8379
<oy~ Bg 0.141 7.106 0.11035 1.2011
v G} 6.122 .8.179 0.10039 1.2615
D; - + 0.205 4,872 0.33421 2,1583
A, 0.192 5. 256 0.25908 1.8159
B, | © 0.115 8.702 0.48424 3.0496
C, " 0.038 11.399 0. 54929 3.5423
A 0.155 6.471 0. 27553 1.8859
Bs 0,134 7.450 0.40484 2.5400
iz, WRo &S LWFETEIMO B L JIIR RSV itk D, ChiZligitso 7y

a5y & LTIk benzyl alcohol ¢ %7x
D THLOWE b ofd L HEx bbb,

LB HAV IS pyrethrins AFIO T HA4 20D
T35 knock downZ) Ji~0 &Ik IFIO 3871
R BRI~ D S0 TIBIR oM LT IE R
TIEAEMBIRILT 5 L 2| LA, L2 L dimethrin
FANZ AT 5 AL Tz knock down Bt LT
SN R X 7o ho - piperonyl butoxide, safro-
xan, z-propyl isome 35X ¢X hinokinin A3E(FEADUL
S % R L, F 72 knock down o453k
IEMNFRA LR L Th27: MGK-F5026 15 L tr sulfo-
xide »BOEMNE TR BEHON #2131 RTHD
Z &5, dimethrin OYIET 4, barthrin & [EkC
WO Wicid TR IRSL LRV 2 & s
%, :
TRAsHRS LD 38 70T 7REND X 512 hino-
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Table 7. Degree of synergism of natural and synthetic synergists for dimethrin,
barthrin, a]lethrm and pyrethrins, determined. by bloassw with mosqulto larvae,

| Knock down effectlveness f

Lethal effectiveness

Synergist S —

. Dim. Bar. . All Pyr. Dim. Bar. All. Pyr.
Hinokinin 0.98 1.29 321 192 135 142 241 1.62
Hibalactone — L2435 170 — . — 18 149
Egonol — 074 — 125 — L1535 140 185
Pip. But.. 0.91 119 243 292 | 118 1.3 1.8 233 . .
Sulfoxide 111 117 — L5 .67 — - =
MGK-F5026 1.10 1.56 4.46 1.66 116 102 135 = 120
n-Pro. isome | 0.8 027 -~ -~ | 1% — =
Safroxan 0.85 — — — 1.7 - ==

kinin }; X ¢¥ hibalactone i allethrin 5 X ¢* bar- AT M O ERIZYIIE SN - BHALEE, ®BE

thrin @ X 572 41K pyrethroids iz 5} LTI piper-
onyl butoxide {Z % X % knock down 7z & gNC HFESE

SRR 2 LR LA, ARBRIZIT S hi
nokinin o HFEJL/JE 1x 1.35 ¢, piperonyl but-
oxide © 1.18 X » ¥& b, 3R pyrethroids »—Fi
TH% dimethrin [ZHWTL IO ENIRVOZ &
Ao,

< 1%

Dimethrin {z%$4 % %3 NRO 7N L 115
Ao 5 BN dimethrinic R RI3L A% 8 5 I BE Ay
L7BHD 784 = h OFdicd+% knock down
RO EIEN I < M) ~ A X2 THREL, %
h5Ho dimethrin (2 530 RETUE L e,

Dimethrin @ 7 714 = % © iz 13-+ %5 knock
down %fjJi~i% sulfoxide 35 X0t MGK-F5026 (13t
TR ERT AL, FoIeHE (L1135 X0 1.10) i3
eH b, Mottt /1# piperonyl butoxide, safro-
xan, r-propyl isome ;X 0% hinokinin y33E55550
LIRSV, Fiedt dimethrin 7 14 = DY)
Hzxd4 % knock down Zjf~ik, —RRoILijHlE
#iu5 5 barthrin, allethrin % %\ & pyrethrins
AT DI ERL DI AR S v,

fl—Rauzet % dimethrin OBEFERI I~ 6
SESRIOflIL D, F4LBA% barthrin Wt D & 131E
AR DI R L, D5t r-propyl isome
o3t 1,95 A kY, k¢, safroxan, sulfoxide,.
hinokinin, piperonyl butoxide, - MGK-F5026 oI
WWihE s,

—ftic % JE00 & 4 dimethrin 2 )'(JL’CLi bar-
thrin O4 & RS, #115H% pyrethrins £ alle-
thrin 2T 2G/EFERL D IITIRER I LD
DEVH T EMNHERS, :

ATFEMBY LB 50 7 « b u—54 ¥ 7 BR&
R ENERIGHT B, BBARARO—RIENB
TIEE (N K &+ 5 RO SRS B 5184
MRTUT L 7e,
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Résumé

The synergistic effects of various synergists
on dimethrin (2,4-dimethyl benzyl ester of di-
¢is, {rcrs-chrysanthemic acid) were evaluated by
the knock down and lethal effectiveness of syner-
gized dimethrin emulsion against larvae of the
common house mosquito, Culex pipiers var. pe-,
llers by _m-eans‘of betri-dish method. Dimethrin-
synergist ratio in synergized dimethrin emulsion

was on the whole 1:8, and the degree of
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synergism (of synergist) was calculated from
median knock down time or median lethal con-
centration by probit method. '

Piperonyl butoxide, safroxan, n-propyl isome
and hinokinin were not synergistic on knock down
effectiveness of dimethrin-against mosquito lar-
vae, but sulfoxide and MGK-F5026 were syner-
gistic, and the degrees of'synergism were 1.11
and 1.10 respectively. The synergistic effect of
various synergists on knock down effectiveness
of dimethrin against the insect was lower than

27 %11

that of barthrin, allethrin or pyrethrins.

All synergists tested were synergistic on lethal
effectiveness of dimethrin against the insect,
and the degrees of synergism of piperonyl but-
oxide, sulfoxide, safroxan, z-propyl isome, MGK-
F5026 and hinokinin were 1.18, 1.67, 1,71, 1,95,
1.16 and 1.35 respectively.

" In general, the combination of dimethrin with
various synergists shows lower order of syner-
gism than the similar combination of pyrethrins
or allethrin as well as in the case of barthrin.

The Chemical Structure of Grayanotoxins.

Junkichi Iwasa (Department of Agricultural
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5. Grayanotoxin DLW HENHE A BELEFD RFUEZMR, Wy B Gaun

REF BTUEFEFD 37 4.0 26, =2

NF ey s xRS Grayanotoxin-I, -1 s X -1l TH 5,
Jti© Grayanotoxin-1 CpHzO7 %287 + 7433 & Grayanotoxin-IIT CyHyOg 272 h,
L% 1 FFEAKT 5 & Grayanotoxin-II C,H305 1275 5,
#1 ¢ g Grayanotoxin-1 T Grayanotoxin-II i35 § o,

Zh b IPBEDIERTTBIX
Lo
Fe 1z Grayanotoxin-III p3g 3
E3M Grayandtoxin-l PR (L QY !

e LEMOICIZ H 5 BHKOTEC IR EH 313" Grayanotoxin-1I 1213 LhETH TRV,
MMOE TS Grayanotoxin-11 o L2 H R DI % f- T Figure 1 © (I) RTR 4B

HOSHO7 NI~V ThH5BLTEEBIRLII RWT Grayanotoxin-III & -1 0%tz Zh Zh Fig-

ure 4 WCRTHZIN 4B 2 TIRAEMRIIZE LW EEIHOWETH 5 C LMW b L 5o 12,

NF ey s Xx Leucothoe Grayana_ Max. (v« "
FERA v F 7 VB RECHIGT BT 51
R TH Y HA L (WY BARTIT5 UL o Bikk
FPHSh T, BRSNS BlPHEH LT
Grayanotoxin-1 C,H30; 35 X0 ~II CpoH3:05 3
Y, Hic Grayanotoxin-I 7 £# vkl Gra-
yanotoxin-IIT CzoH3,Og 25757 L TV BRJEEED* 25
%, Grayanotoxin-II {3 Grayanotoxin-IIl % ik
T5HEMBIDD DT, TRLERMIARLE—D
RFPHRZAT LTV 5, Grayanotoxin- 13v v

* FISEREIR 1930 E MR O T T Wb b
‘m.p. 212-230° (EEANTARE & U TR = 7 v BUT)
2BTVE, COHRMD7 £F1%i25.34;5.32
THIBERZEATVAEHREL TWL 5 HH304E
HL Eo LS B L OMBORMRBR A< by
3/t Grayanotoxin-1 3 B7EL Tu 5 38 kif
5 Grayanotoxin-III T& 2 R R7.
**  Andromedotoxin i acetyl Andromedol (Tall-
UoentP MM X MRNIIE L b 5 ¥ BEETR
Grayanotoxin-1 & #— U T I X BHiCizo TV
73 R . N .
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T Ericocece) AT R < A ST 2 1T
andromedotoxin & [{—§**CH b, v+ I 3514
(Rhododerdron), t xi x 2 %8 (Andromeda),
Kelmia [R50 RTHMIC 7L, %7: Grayano-
toxin-III (X7 & ¥ Pieris japonica HuZ Pieristo-
xin & —#Z I3 Eh TV 59, Grayanotoxin-II |
BEEDLIANF LY / 2 F AN T
FCEMLLZERELS FENTVEY, HHETRL
D 2 OERRIES XU BRI ROV T i L
BEXOBROPHIC LD, ot DY & 35
T Y Sk,

Grayanotoxin-II (LIF G-1I & B3R %) 13 1 MK
ATV O RTIESEE LYY S UoRIET 5 L for-
maldehyde & ketone (Ila) C;oH;00, #13%. =4
— VL LT Pd-BaSO, Rz (LES %
JAWTKEET % & a-dihydro-G-1I (Illa-a) C;,H;,0;
m, p. 260-14% O L.%, 7V 3 ) EEBILHSE V5 &
a-dihydro-G-II & B-dihydro-G-II (Ilfa-B) C;oHy
O m.p. 217% %{4%, ZoO=HYo dihydro-G-II
WA LIRS 210mp TR 2 R X0



