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Synergistic Effect of Synthetic Synergists on Pyrethrins and Allethrin against Adults of
the Common House Fly, Musca domestica vicina. Kazuo Bukl (Public Health Research Institute,
Osaka-Fu, Osaka) Shiro Asapa and Masayoshi Kopama (Research Laboratory, The Nippon Camphor
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Table 1. Structural formula of various synergists used.
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Summary- of data of experiments:on the relation between time and percent

knockdown of the adults of the common house fly for 0.05% pyrethrins kerosene solution
and that for pyrethrins plus five, and ten times of amounts of several synergists.

Median Knock-

. Number of | Number of Provmonal regression . Relative
Toxicant (%) individuals | replicates line (K’?‘?-VSV(?) téﬁ?’n.) effectiveness
Pyrethrins 0.05]° 147 ‘11 Y=5+5.61 (X~0.571) 3.72 1.00
Piperonyl 0.25 70 5 Y=5+5.83 (X—0.555) 3.59 1.04
butoxide 0.5 65 5 Y=547.69 (X—0.495) 3.13 1.19
n-Propyl 0.25 67 5 Y=5+5.00 (X—0.500) 3.16 . 1.18

isome 0.5 65 5 Y=544.76 (X—0.530) 3.39 1.10
0.25 65 5 Y=5+6.00 (X—0.505) 3.20 116

Sesoxane g 62 5 Y=5+7.14 (X—0.450) 2.82 1.32
0.25 109 8 Y=5+4.88 (X—0.590) 3.89 ~0.96
Safroxane g5 109 8 Y=5+5.31 (X—0.515) 3.27 1.14

ey 0.25 68 5 Y=5+5.26 (X—0.530) 3.39 1.10
MGK-264 5 66 5 Y=5+5.10 (X—0. 505) 3.20 116
Synepirin 0.25 70 5 Y=5+6.49 (X—0.511) 3.24 1.15

500 - 0.5 69 5 Y=5+5.95 (X—0.480) 3.02 1.23
oo 0,25 65 5 Y=5+6.38 (X—0.571) 3.72 1.00
Sulfoxide o5 62 5 Y=5+6.38 (X—0.470) 2.9 1.26
G4z 025 82 6 Y=5+4.63 (X—0.580) 3.80 0.98
.5 79 6 Y=5+4.81 (X—0.530) 3.39 1.10

0.25 67 5 Y=5+4.42 (X—0.553) 3.57 1.04

BTA 05 69 5 Y=5+4.53 (X—0.525) 3.35 111
1.0 68 5 Y=5+4.16 (X—0.391) 2.46 1.51

2.0 67 5 2.51 1.48

Y=5+4.33 (X~—0.400)

Table 3. Summary of data of experiments on the relation between time and percent
knockdown of the adults of the common house fly for 0.05% allethrin kerosene solution

and that for allethrin plus five,and ten times of amounts of several synergists.

Median Knock-

P y Number of | Number of | Provisional regression Relative
Toxicant (%) | individuals replicates line (K%Sg‘g; t(‘;‘ﬁl 3 effectiveness
Allethrin 0.05 200 15 Y=5+5.00 (X—0.560) 3.63 1.00 |
Piperonyl 0. 25 82 6 Y=5+7.14 (X—0.476) 2.99 1.21
butoxide 0.5 83 6 Y=54-5.56 (X—0.490) 3.09 1.17
n-propyl 0.25 81 6 Y=5+7.14 (X—0.500) 3.16 1.15

“isome 0.5 82 6 Y=5+6.90 (X—0.496) 3.13 1.16
0.25 153 11 Y=54+6.45 (X—0.446) 2.79 1.30
Sesoxane g’ 5 154 1 Y=5+5.26 (X—0.525) 3.35 1.08
0.25 83 6 Y=545.15 (X—0.525) 3.35 1.08
Safroxane ' 5 82 6 Y=5+5.88 (X—0, 496) 3.13 1.16
0.25 96 7 Y=5+5,48 (X—0.525) 3.35 1.08
MGK-264 55 % 7 Y=5+5.83 (X—0.505) 3.20 113
Synepirin 0. 25 97 7 Y=545.80 (X—0.505) 3.20 1.13
500 o 5 98 7 Y=5-+5,00 (X—0.480) 3.02 1.20
25 70 5 Y=5+5.71 (X—0.496) 3.13 1.16
Sulfoxide o2 67 5 Y=5+5.48 (X—0.470) 2.95 1.23
Soa21 0-25 152 11 Y=545.88 (X—0.435) 2.72 1.33
0.5 |- 154 11 Y=546.35 (X—0.435) 2.72 1.33
0.25 98 7 Y=5+5.47 (X—0.425) 2. 66 1.36
Bra 95 95 7 Y=5+4,42 (X—0.395) 2,48 . 1.46
1.0 9% 7 Y=5+4.59 (X—0.338) 2,18 1. 67

2.0 94 7 Y=5+4.44 (X—0.320) 2,09 L7
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- Table 4. Percent mortality of adult house
. flies in 24 hrs. :

Mortality (95) in 24 hrs.

Toxicant -

) 2 3 2
Pyrethrins 6.0 1.4 —_ —
Allethrin - = 6.7 4.1

Synergist Pyrethrins Allethrin
(%) | -+synergist +synegist
Piperonyl 0.25] 38.7 | 26.3 | 14.6 | 1L9
butoxide 0.5 | 78.1 | 36.4 | 14.6 | 119
n-Propyl 0.25] 16.7 6.3 22,2 20.5
isome 0.5 12.6 4.3 34.9 25.0
0.25| 412 8.8 | 55.7 | 39.2
Sesoxane 5" | 774 | 387 | 72.2 | 7.1
0.25| 13.0 0| 35.0 | 200
Safroxaneg 5" | 912 | 56 | 70.0 | 68.3
0.25( 11.4 0| 49 0
MGK-264 o 57| "5 7 0| 204 | 43
Synepirin 0.25| 5.6 6.3 | 104 6.1
500 0.5 | 13.9 | 3.1 6.1 4.1
.. 0.25| 23.5 9.4 | 222 | 15.6
Sulfoxide o 5™ 49'4 | 300 | 27.3 | 24.2
0.25| 14.6 2.5 | 50.0 | 27.6 -

S-421 05| 237 | 7.7 | 75.6°| 64.5
8.25 1?.4 59 | 10.2 | 4.2
.5 .8 88 | 85 | 87
IBTA 10| 303 | 1.8 | 85.| 12.5
2.0 | 57.5 | 42.1 | 42.9 | 20.0
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Fig. 3. The relation between time and percent

knockdown of adults of the common house fly,

for either pyrethrins or allethrin plus isobornyl

thiocyanoacetate,
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Table 5, Summary of data of experiments on the relation between time and percent
knockdown of the adults of the common house fly for isobornyl thiocyanoacetate kerosene

solutions in various concentrations.

Mortality (%)

Sprayed Number|Number] - . Median knock-
Toxicant (2).|volume jof indi-jof repli- Provxsxonﬁlﬁé‘egressxon down time Mh——
(ml.)_ viduals |cates (KT-50)(min.)| 3 ?
: . ; Y=5+2.27(X—1. 080), upper :
Iszg?gg;:noq. ® 0.2 8 6 [Y=5+4. 88(X—0. 905), lower 121 02 2.4 |28
acetate . . Y=5+2.99(X-0. 805), upper i
1.0 : 80 6 {Y:HﬁﬁKX—QG%)MWa 6.3 - | 24 | 24
Y=5+6. 36(X—1.060), upper )
0.25 : 8. .6 [Y=5+21%X—L1m)bwa 11.48 24 | 23
- S A Y=5+2. 63(X—0. 800), upper
Isﬁg?ggg’;n 51 03| 8 & {Y=5+4. 88(X —0. 7559, lower 631 |0 2.4
acetate 1.0 83 6 Y=5+3.75(X—0.700) : ' 5.01 14.6 | 9.3
: Y=5+5.91(X~—0. 480), upper | .
2.0 N [Y=m45&x—qm®mer 3.02° |17.5 |17.1
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Résumé

1. Pyrethrins and allethrin were mixed with
one of eight synergists respectively in kerosene
solution at the ratio of 1: 5 and 1: 10. The
knockdown and lethal effects of mixed solutions
were evaluated against adults of the common
house fly, Musca domcstica vicina, with Nagasawa’s
settling mist apparatus. .

2. Knockdown effect of pyrethrins mixedwith
sesoxane was most effective. The. effectiveness
was as follows in descending order: synepirin
500, sulfoxide and piperonyl butoxide. Safroxane
and $-421 were lower than the chemicals mentioned
above. On the other hand. the knockdown effect
of allethrin mixed with $-421 was most effective.
Sesoxane, sulfoxide, p. butoxxde and synepirin
500 followed. !

. 3. It was observed that the knockdown effect
of pyrethrins was higher when 10 times of
synergists was mixed than the case of 5 times.
The knockdown -effect of those synergists for
allethrin, however, was either decreased or
unchanged by increasing the mixing ratio.

. 4, The knockdown and lethal effects of those

\
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chemicals against the house fly seem to be
independent. Judging from percernt mortality,

sesoxane or p.butoxide with pyrethrins indicated
highest effect and MGK-264 and’ ‘'synepirin 500
were lowest, while the moralitiesof S-421, sesoxane
or safroxane mixed with allethrin solution were
most excellent.

w28 %]

5. The knockdown effect of isobornyl thio-
cyanoacetate was remarkably increased by mixing
with pyrethrins and allethrin, especiafly with the
latter. By 20 times of mixing ratio of isobornyl
thiocyanoacetate for pyrethrins or allethrin, the
highest effect was obtained. But, lethal effect

was comparatively low.

Metabolic Fate of Parathion and Paraoxon in Parathion Susceptible and Resistant Larvae
of the Rice Stem Borer, Chilo suppressalis.* By Ken’ichi Kosma, Tadayoshi Ismzuka and Setuo
Kitarara (Institute of Agricultural Chemicals, Toa Noyaku Co., Ltd., Odawara, Kanagawa)
Received July 20, 1963. Botyu-Kagaku, 28, 55, 1963.

9. Parathion BT LB =AM HYHHRICIH(T S parathion & paraoxon @
B nt— - AELGE «JbIR CUEMSERAE  FEKPIADD 38. 7. 20 2

196041357, TR —¥RC, parathion =1 2 4 ¥ MO BGRRICEILIZ D2 E WS Y Z S
BLicoT, FHINFCIS T parathion OEIRENRICESO Hotiifo shilte, ZoRINC I
DI o IO iM% § 5T parathion iCxtd 2 WAZH % W FHEMILIC X 2 THOEL, W
- OB L pIERIECAROS 5T & Ao, 3 5iC parathion U THEZEED TR
PELhHZ paraoxon KL T ikbitko b A & 2 RMU Iz, Z T CREMLERK, parathion iU T
RO 5L 5 BINGE L M 4t o1 T, parathion & paraoxon O#%, & bl 3
WAV vz A7 I —H¥HITE DT ERIC LBRHL 2. ZOMR, hdik~0 parathion %
paraoxon ORHEBBIE I TIHMICHMH 2 LRV bSO, TN TO parathion ®
paraoxon ~DRALEHILIC § AT UL TS b dote, 2 L THEEDHLE 3 parathion 35
& ¢f paraoxon % 53 fRERIES 545, Z OMUGINIMMIELSDML b RINFED Z2h O FHi%E {, paraoxon
i3 parathion X b #h X BMATI NI, ThEDOLBRMIMH 5, FIIFELHHD parathion 3% 7°
paraoxon {3 B EHiPE IR RIZ 351 2 MO L GH—TKTH 5 LHELI.. TN
iz 3513 3 parathion RO RE % SMTEM R (Metabolic balance index, MBI);, b b

KA TOMLEEILE AMFEORMDO 2D SV RRTIEDDIRTHEDL THIZ.

The mefabolic fates of parathion and paraoxon
in parathion susceptible and resistant larvae of
the rice stem borer were studied: The cuticle
penetfation of parathion and paraoxon, or activa- .
tion of parathion to paraoxon in the bodies of
larvae, did not differ between susceptible and
Although both parathion and
paraoxon were detoxified by the larvae, resistant

resistant larvae.

larvae detoxified them more rapidly than suscep-
tible larvae. Paraoxon was detoxified much more
rapidly than parathion in resistant larvae. Itis
considered that the more active detoxication of
paraoxon as well as parathion was one of the
major mechanisms of parathion resistance in the
rice stem borer larvae. Metabolic balance index
(MBI) presented the aspect of parathion meta-

* Studies on detoxication of insecticides, Part X.

bolism in both susceptible and resistant larvae.

In order to ‘solve the problem of insect resis-
tance to insecticide, it is certainly important to
clarify the metabolic fate of the insecticide in
insects. Working with normal and parathion
resistant house fly, Musca domestica, Oppenoorth®
demonstrated that susceptibility of flies to
parathion was inversely related to the ability by
which flies detoxified the insecticide or its
activated derivative, paraoxon. March® reported
the similar finding, that a malathion resistant
strain of flies metabolized malaoxon as twice as
fast in a susceptible strain. According to their
opinions, the resistance of the house fly to
organophosphorus insectigides does not relate

primarily to changing the systems concerning
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