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Résumé
(£)-trans-Homochrysanthemic acid, mp. 80
—80.5°, is obtained by the Arndt-Eistert reactlon
chloride with
diazomethane and the structure of the resulting

of (&)-trans- chrysanth_exqoy]

homo-acid is confirmed by ozonolysis to give

acetone and (+)- trans-homocaronic acid. (£)-

cis- Chrysa.nthemoyl chloride, when undergoing
the same reaction sequence, gives (&)-cis-3-iso
butenyl-2, 2-dimethylcyclobutane-1-carboxylic acid,
bp. 104—5°/2mm., wk
a dzoho]ysis to give acetone and cis-norpinic acid.
Both (d4:)-trans-homochrysanthemic and (&) -cis-
3 - isobutenyl-2, 2-dimethylcyclobutane-1 - carbox-

which is demonstrated by

ylic acids are readily converted by boiling with
‘dilute sulphuric acid into the same &-lactone.

This lactone is theoretically deduced to be 8,d- °

dimethyl-y-isobutenyl-8-valerolactone "and ‘is also
confirmed by ozonolysis to give~acetone and
y-carboxy-9, 8- dimethyl-d-valerolactone, mp. - 175°,
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Table 1.  Dosage (ug)-mortality (24) of the 4th instar larvae of the common cabbage
butterfly and the cabbage moth for p,p’-DDT applied topically as acetone solution.

: - Time after D . I
" Insect tested treatment osage (micrograms per larva)
(hour) 0.0810.40 | 0.80 | 4.00 | 8.00115.8 | 79.2| 237.6| 396.0] 792.0
) 'Corﬁmon 24 7.3 12.0 120.7 15.3
cabbage 48 7.9 13.0 10.9 23.9
worm 72 9.4| 13.0| 10.9| 23.9
’C bbac. 21 9.0 | 25.5|42.0 | 71.0 | 80.5 | 84,0 |
abbage
armyworm 48 10.0 | 32.0 | 49.0 | 81.0 | 88.0 .95. 0
72 11.0 | 38.5 | 50.5 | 88.0 | 91.0 | 97.5
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Table 2.

B oW H
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Dosage-mortality regression equations at 72 hours after the treatment of the
4th instar larvae of the common cabbage butterfly and the cabbage moth for p,p’-DDT
applied topically as acetone solution and X*-test for comparing the results of observa- -
tions with the computed curves. '

.

" Insect - Number Regression equation Chi- Degrees Probability
tested of ‘ T square of freedom in X%-test
individuals Y=a+b (X—-X) . q n R '
Common - : i . S ’
cabbage 600 Y'=3.928+0.647(X—2.513) 3.193 2 0.30>Pr>0.20
worm ) ' : ’ .
‘ a?;gfjg‘:n 1200 Y'=5.130+1.265( X—2.033)% | - 0.717 4 0.95>Pr>0.90

* X=D_ose X102

Table 3.

Absolute resistivities of the 4th instar larvae of the common cabbage butteffly
and the cabbage moth to p,p-DDT apphed topically as acetone so]utxon, and the resxstlvxty
of the former as compared with the latter. .

' Average | Median lethal Standard | Standard { Median lethal L

: {nste cj body weight dose deviation error of dose lzse']:ttilvvii
este . (mg) (1g) of M.L.D. | M.L.D. (rg/larva), | TESISUVILY
Common ‘ .

cabbage 65.6 23169.0 1.546 0.231 353.20 2293
worm P .

Cabbage 88.7 1.4 0.790 0.001 0.15 B T

armyworm . ‘
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Body Wexght of the 5th instar larvae of the common cabbage butterfly and

the 4th instar larvae of the cabbage moth used for the analysis of p,p’-DDT and

the metabolite p,p -DDE.

" Insect tested Mean (mg.) - Standard deviation Coefficient of variation (%)‘
Common cabbage worm 107.0 11.09 10.36
Cabbage armyworm 96.4 10.58 10.97
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Fig. 1. Penetration of p,’-DDT in the DDT-
resistant common cabbage worm (——Q—)
and the DDT-susceptible cabbage armyworm
(—®——) which were applied topically
39%prg and 19.8ug p,p'-DDT per larva
respectively as the acetone solution.

(=]

Table 5.

- 3T § IR REIRD 2,27 -DDT 12380 Ol %

Ld L, p.0"-DDT OEANDBEASZD NS,
ZOFEBINT YEHRECRMU, HiFEL D bR
DIOTHEESNS. Uh VB LIcKEBZ DL IuE

S HE R LD R isieol.

3T, 3 o HhOKRIZBALR pp -DDT
R ZOEHRARD) SHHULT, Z0Riks S-HET
Wity 3 &, TOIERFIGR p,p° -DDT OFF
R UDTHEESH DL, p.p -DDE OFER T
{ORBBRISNIRTERpDI. —7F, Trvm
FavyhdThd bz, £, -DDT ORIGIZEL
T DDT B0 ELE 2 iR T s R ae {bA
12REELHL, COBTIIMEEONOERIT L
L 720T, ¥i¥ed p,p’-DDE TA oW adhsn & —E
T ARACETT 5. 6 FLKRUIKRICEOT

 HELHRTEL, ETruFa v RTIRLTINES

[%~T p,p’-DDE HHiH S U, KPICEA
Uiz £,0°-DDT 33 AP0 RAMMHING T LR
LU, ZOMBIRFETHD, Yo ko4 7
iz X AREAREOMTIR, Ik 24~72 BB
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Penetration of p,2-DDT and the conversion of absorbed p,p’-DDT to

metabolite p,p’-DDE by DDT -susceptible cabbage armyworms (Odawara stram) whxch
were applied 19.8y of p,p’-DDT per larva topically. -

Condition of External

Internal

Excreta Per cent conversion

Time after Number . , - , , —| Total

wesment | GGG || of |80 BBs | 7| Bbs| BBT | BAE| e | mp BDT w0
extraction Y y y ¥ ¥ y e p,p-DDE -

0 Normal 50 |19.78] ©0 |0.16 [ 0.00 | 0.61 [ 0.04 [ 104.0 2.4

1 Normal 50 |19.59 0 |0.67 [0.01|1.99 |0.00| 112.4 1.5

'3 Poisoned 50 [16.49) ©0 |0.90 [0.00 |5.93 | 0.00 | 117.8 0.0

6 Poisoned 50 |13.59 0 |1.22|0.05|4.26|0.04| 96.7 6.9

12 Poisoned 50 [10.011 ©0 |1.40{0.05|6.37 |0.00| 90.1 3.5

.24 Poisoned 50 [10.611 ©0 |1.75|0.06|5.45|0.00| 90.3 3.3

* Based on molecular weight of p,p’-DDT.

~
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Table 6.  Penetration of p,p-DDT and the conversion of absorbed p,p’-DDT to .
metabolite p,p’-DDE by the DDT-resistant common cabbage worms (Odawara strain).

. Time |[Condition Ext 1 Int 1 E N Per cent
Method| p,p’-DDT |after |of larvae {Number xterna nterna XCreta Total | conversion
) applied . | treat-|atthetime| of - {p,p’~|p,p’- |, 0"~ P, p'- | P, - | 2,2~ |recoveryjof absorbed
utilized| (y/larva) |[ment of larvae |DDT|DDE |DDT {DDE |[DDT|DDE| 2* |p,p-DDT
: . ..» |(hour) | extraction] =~ v ¥ ¥ y Y v to p,p-DDE
Sand-. 7.92 ..} 24 | Normal 12 0.0 0.0} 0.33}3.06 2.30 0.65 | 80.1 66.8
- wich 48 | Normal | 18 0.0 0.0]0.15]|1.08|0.89|0.35| 3.9 | 8.9
72 | Normal 14 0.0 0.0(0.12}1.05(1.21[0.77 | 41.3 . 83.2
Topical | = 396 3 | Normal 5 |320.6/ 0.0]2.821.02 83.9 | 26.6
: 6 | Normal 5 320.7) 0.0 | 1.49 | 2.51 81.4 62.8
12 Normal 5 325.5( 0.0} 0.901.82 . 82.4 66.9 -
24 ’ NOrme}] 5 330.1 0.0|2.14|2.45| 0.69 0.80 | '84.1 53.4
- 48 | Normal 513167 0.0]1.68(8.73| 5.27) 1.17| 8L.7 |  83.9
72 .| Normal 5 303.3( 0.0]2.27 | 7.60 | 13.34| 1.81 | 80.5 - 77.0 .

* Based on molecular weight of p,p’-DDT.
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. Time after treatment (hrs.) ) o o
Fig. 2. Per cent of p,p’-DDT metabolized T 100-g-8 : 00
to p,7’-DDE in the DDT-resistant common 5 L
cabbage worm which ‘were administel:ed _3} 80 lgo o "U
7.92 ng of p,p’-DDT per larva by sandwich -~ X -
- method( Q——)or applied 396 pg .of p,p’- g E”, :
DDT per larva topically (--- «@:-++) and the % 60 60 §_ "_5;
- DDT-susceptible cabbage armyworm applied . g g
19.84g of p,p’-DDT per larva topically i 40 40 %\g
(——@—) as the acetone solution. o o & E
BEES . COMREASE, 3 buAYmOR 8 2 20 g~
REEIZ ORI S, REARIST S S UOESEIR . ;
£ 0 T 28 0

72
Time after “application (hrs.)

SRR A DSOS T, TrooFa v hhoBRE
g K, MIHOBREEIT & § 22D TR

DETHEDENS. TOL 5ITRRHIIDETOR
FUIAECIBRS YA I L S h, Hebik 24, 48
23 100 72 B3 OBBHIII T FNh 80, 31 3k 0e
4124 THDot. T 5 UIBRHRHEBEORBIZ RIS
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Fig. 3. Penetration (solid line) and meta-
bolism (dotted line) of " p,p’-DDE in the
DDT-resistant common cabbage worm (Q)
and the DDT-susceptible cabbage armyworm
(@) after the topical application of p,p’-
DDE acetone solution at the dosage of 15.8
kg per larva, '
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Table 7. Penetration and metabolism of p,p-DDE in the DDT-resistant common
cabbage worm and the DDT-susceptible cabbage armyworm which were applied 15.8y
of p,p’-DDT per larva topically.

m 23 %#—]

taseer | Timeafter | Number | Extemal | Totermal | pq (it o) Toul
tested in hour larvae P’P'-YDDE P’P'-’PD,E p,p'-yDDE P’P’-;)DE 4

CT?mn 1 10 15.3 0.2 0.0 - 0.6 100.0

oase 3 10 15.0 0.5 0.0 0.5 8.6

6 10 16.1 2.6 0.0 0.8 | 12L6

12 10 11.0 3.6 0.4 0.9 9.3

24 10 8.6 3.5 0.5 1.1 . 849

48 10 1.4 5.4 1.5 0.7, 55.6

72 10 0.6 2.8 1.6 L2 38.5

Cabbage | . 1 10 11.8 12 0.0 . | 20 100.0

armyworm | 3 10 12.0 1.4 0.0 | 22 104.3

, ;6 10 . 10.3 2.0 0.4 1.6 " 95.6

12 10 9.4 2.1 0.5 2.6 98.8

24 10 5.3 3.7 .0.8 o271, 84.2

48 10 1.0 4.2 1.9 2.3 71.2

72 10 0.2 4.8 1.8 . 3.4 68.3

2L, CORDOFIIEPST L3 EMBLDIN, -

TrveyFavihicisi} 5 p,p -DDE BRINKOD

Mk a b o FHHDTNL Dt DI,
DDT-ER#EE Y L 0F av0hhcH
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L EBUTES IO CORBUTEEAU IR

2, 3 OHARFRAT, FROTRKSEHEAUI.

Aldfin . 24.0%
BHC (A) . 20.0%
BHC (B) 20.022
DDT (A) 20.025
DDT (B) 20. 025
Dieldrin . 18.525
Endrin 19.52
Heptachlor 20.022
JIsodrin " 20.0%
- EPN - ’ 45.02%
DDVP, - 50.0%
Diazinon 17.025
Dipterex 50.02
" Guthion 20.025
Malathion 50.02s
Malaoxon - 50.025
PM" 50.095%
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Lead arsenate As:05 3222 L) |

#1

PbO 62%
HE
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CERHENGK 11 T 4.2g BEFELIL. ORIE

- % Parathion 2524 plus malathion 25%.
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T L. MBS, #1 5 U IdAEREAORENTS |
O BHABMBHREEGERUTH S, v 7
AERIFHIL, EHFE 80mm (5024 mm?) DY —7se
vFCRA—mEIA R LD, Lo 3HRE/MHEEE
DDT-iffitt e v v usray O H 450 1028
R LD 12cm, Y 2.5cm Qv v—U—{C
IREL, 25° tHEETHE L. HARROETEL240
T &IT 7288 B % TIELL, Btk ERIT X

OTHEH, BFERL, SR, 30 XOUEBUCEBILIN,

BHFOHRHIIFER R TR miI LT &t F
72, HEANNI KB TEICEFORARC SR LD &
THHLBUR L, TOMmEe 77 =2~ 2 ~THEL
1. o '
LEOFATIF 4RIz U@ b v, DDT-EHi

U= 2unF 3o YT B TR EHRAD

LR i3 3 &, endrin 3330 BHC O 2fE
DRIBELS Toh>3, dieldrin DFFUTDDISE 3.
DDT. D 2HOZINImH T { {, :heptachlor,
aldrin 35 X0¥ chlordan 1212 & A ERIE LB,

LV, ThBOREEOABAHEM, ThEND

IRAIE D RV HUTH 20 E S heiEdTs L,

" endrin, BHC 23 1¢ dieldrin O UD UL

H1343 DDT O 2ffi, heptachlor, aldrin, chlordan
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Résumé

" Since 1948, DDT has been exteﬁsive]y applied

to the control of the Lepidopterous pests of

c abbage in Japan and it indicated the excellent .

control of both the common cabbage worm,
and .the

cabbage armyworm, BarathrabrassicaeL. However,

Pieris rapae crucwom (Boxsduva]),

it has been found that the common cabbage worms
in Kanto and Tohoku area were growing resistant
to DDT in 1953; -

The present investigation intends to demonstrate

“the relative resistivity' of the ‘ DDT-resistant
common cabbage worm and the DDT-sﬁsceptible
cabbage ' armyworm to various insecticides, the.
penetration and the metabohsm of p,-p’ DDT
in them,

1) The LD-50 values .in micrograu; per ?gram
of body . weight of the 4th instar larvae obtained
by the topical applicat’ioﬁ of ,2’-DDT in acetone
solution were 353 for the common cabbage worm
and 0. 15 for the cabbage amyworrﬁ. The common
cabbage worm showed more resistance to p.0-

"DDT than the cabbage armyworm. _—

2) . When 2,2-DDT was applied topically as

the acetone solution, it readily penetrated through

the cuticle of both DDT-resistant and DDT-
- susceptible species. The difference in the rate of
penetration of p,p-DDT between both épecies
was not significant. Thus, resistivity of the common
" cabbage worm to p, p -DDT is not related to the
. difference of penetratlon of p,p -DDT. into the
body through the cuticle. The amounts of p,p'
’vDD’lj penetrated are :shown in Fig. 1.
3) The DDT-resistant _species are. able to
metabolize p,p’-DDT r_apidfy to a nontoxic p,p’-

DDE and other unknown ' metabolites, ‘whereas

/

‘as shown in Fig. 2 the DDT-susceptible species

have no such an ability. It will be noted that the
DDT -resistant
20—6824 of the 7.92y dose of p,»"-DDT to p,p"-
DDE within one to three days. after the oral
admxmstratlon and that when' 2,0 -DDT was’
apphed topwally or orally, about 63—90% of the
recovered matena] in the larval body at 6 to 48‘
hours after the treatment is p,p’-DDE.. Therefore,
it follows that resistivity of the gommon cabbage
worm to p,p’-DDT is due to the detoxication of

species are able to metabolize

© $,¢’-DDT to p,p’-DDE in the body before it

" parathion,

reaches its site of action.

The amounts of unchanged p, p’.-DDT 'remained
- in the body of the DDT-resistant ‘species were
sufficient to kill the DDT-susceptible- species,

at the topical LD-50 1.4y per larva. The suscébti-
bility of action point to p,p’-D'\DT in'the DDT-

‘resistant species may be more lower that in the

DDT-susceptible species. The rates of penetration

» of p,7’-DDE through the cuticle after the topical

" application were almostly same in both species.

Though' p, p; -DDE is metabolized slowly to the

unknown metabolites in the both species, this
DDT-susceptible ~ .
species is slightly lower than that of the DDT:

rate of metabolism in the

resistant species (Fig. 3)

4) The relative effecnveness of some emulsifi- . -

.able concentrates which were ‘sold commercxally

|

to the DDT-resistant common .cabbage worm

of .several chlorinated hydrocarbon and organo-

phosphorous insecticide emulsions were evaluated.

As shown in Fig. 4, DDT heptachlor, aldrin

- and chlordan were not so effective to the DDT-
resistant common cabbage ‘worm, but endrin,
/ -

. isodrin, ,- BHC,

EPN,

DDVP, Diazinon and a mixture

Dipterex, . Guthion,
of parathion and malathion showed the high
effectivenesses to it, ‘and also dieldrin, malaoxon

and malathion were not so effective to it.



