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Table 1. Cholinesterase activities in various insects

Cholinesterase activities

Rice stem borer (III-IV instar larva)
American cockroach (male adult)
House fly (female adult)

Green rice leafhopper (female adult)
Black rice bug (adult)

Rice bug (adult)

16.5 xMACh/g/hr
6.5
404.4
263.7
3.7
12.3

LD BEC X b 5%FF acetylcholine % M iE &t
L, ZZifioll & RERM R VER S /el & D3
T o TR X b A X acetylcholine Lit& L
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B 1Zuc LT TH D, '
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HAET DI, XD—#E LY, chloroform %if
LB L, 0. 1% R ER Y — # ¥ (pH10. 8) %1%, 30° i
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¥, PTEE EAROMIEIC X b BEEES E
Lre. HERZINA W CRROMERZ 1T etz
EFEEENE UM OFEDRCREEN 2, 334
WL THB, .

C. BAMIEINC X% P¥.schradan Dy}

EFHHARDEZHEL, B Imm Oy))izo<
b, YIH 1g Hb, 1/15M HERMURHK & 0.85% H{
167 v 9 94, 0.04%Hib< 7 2 v v AEOBRIL
Wi(pH7. 11z £ 7> L 7= 1x10-2M P.schradan ringer
BRI Occ 2 N 2, B & R & 5 L-0030%4C 3 I
WD, BIS#EKE Loo4 5 28 Poter-Elvehjem
Tk E & 4 F—TCHERL, %0t chloroform ¢ 3 [uj
WO L, Z chloroform ik % 4>t T,
chloroform Z}IERREL, WD 1%BHRERY — 1K
%% 30° 12 24 B, skt chloroform "¢ 3 [ilfil)
H¥ %, C ol schradan TH Y, RV — &

Table 2. Percentage inhibition of cholinesterase by schradan observed in various insects

Molar

Rice stem .

American

Green rice

-Black rice

concentrations | borer .cockroach House fly leafhopper bug Rice bug
2.0 . 72.2% 73.9 92.6- |. 100.0. 87.3 70.7
Lo 55.7 44.0 8r.2. 92.3 73.4 47.8
0.5 39.0 17.0 8l.4 74.1 55.7 25,6
0.1 J10.2 0.2 62.7 32.0 16,5 1.6
0.05 3.7 0.0 54.0 19.0 7.2’ 0.0
0,01 0.2 — 29.2 4.9 0.5 —
0. 005 0.0 — 211 0.8 0.0 —
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Table 3. Percentage inhibition of cholinesterase by schradan N-oxide in various insects
Molar “Rice stem . | American Green rice Black rice S

,999§gg§5§§9§§:’.b9r¢r ~_lcockroach | House Y | eathopper | bug Rice bug -

2x1072 l% - 9 1000 - 100.0 100.0 100.0

1x10-2 i 100.0 92.1 — 91.0 90,2 : 95.9

2%x10-3 i 75.9 14.2 — 65. 2 44.0 26.6

1x10* | 5.7 L1 - 51.0 21.2 7.2

2x107¢ | 6.0 0.0 100.0 17.4 1.2 0.0

1x104 : 1.2 — 97.0 10.1 0.2 -

2x10- ;00 — 72.7 15 0.0 -

1x10-3 ! — — 50,0 0.5 — —

2x10-8 \ — — 12,1 ‘ 0.0 —_ —_

1x10-8 ! — — 3.1 —_ — . -—

2%1077 — L= 0.0 — —_ —

- Table 4. Metabolism of P32-schradan by various insect slices (30°, 3 hrs.)
Schradan Protein ! Corrected
Schradan Nooxide Hydrozates |, incorporates | I{y droza te%ﬁﬁﬁ%z'xggzggan
Rice stem borer | ot.8% 12 3.8 0oz ' 36 | 16
American cockroach || 90.2 ) 1.0 7.9 0.9 ‘} 7.0 ’ 2.8
House fly I 934 1.7 4.5 0.4 L 4.2 2.4
; i

Green rice leafhopper | 92,6 1,2 5.6 0.6 f 5.0 2,4
Rice bug 97.0 0.8 \ 1.8 0.2 i 1.7 1.3
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#hs Pischradan % 3 LW RIZOWT i L7
me, BRERHTRIFEZIERM LD PARHIZE
ROERAERAIRML, S NARIGEHEORRO
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me2 VDEH’W’,‘Z’ZE{:O»\“U:}:')“Ci-{&®4jﬁﬁiy‘$12m
Tz oW TLRE L ORBM R ENTE Y, Bltof.
B FUsT 5 & S OREHOETTRMTHAN S 3 282
PELRD 2 ENME STV BB, LT
Casida, Chapman, Stahmann, Allen®}I schradan
Bt cholinesterase FS/ER % L 5, BZHD
BUBHIZX D 5TV T OBREEESHE SN
%Lz A5, schradan EEALREHEICIE T 5 chol-
inesterase DRV DFHRIC X 5 D TRV LB~
TWw5b, T TH2%, WITE 3FRTR \Lf:ﬁfﬁﬂl:
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Table 5, “Molar concentfations of schradan and schradan N-oxide for 50 and 80% inhibitions of

cholinesterase (from table 2, 3)

Schradan N-oxide .

Inhibitors . . Schradan
Inhibition percentages IN-50 IN-80 IN-50 | ’ IN-80
Rice stem borer . 8x10-'M 2.7 1x10-3 2.2x1078
American cockroach 1.2 2.3 - 4.2x107% - 6.8x10-3
.House fly - : 4x1072 3.8x107! 9.8x%x10"¢ 2,5x107%
Green rice leafhopper 2x10°t . 7.2%x107t ©9.8%10"* 3.0x10°3
Black rice bug 4,1x107! 1.3 2.4%x10°3 5.6x10"3
Rice bug 1.1 2.8 3.2x10°® 5.8x10"3

2T Gardiner, Kilby!® 335 7= 11 < F 0¥ %
probit iZ, SKFIIE MBI & b, HIBE—-TETER
2L, BRiRRER 50 UM 80% M T 5+
B 5 &6 Kok D, o
5 M 50 I & MBS IR DWT B &,
schradan ¢34 x. /3= @ cholinesterase Hf 4 1%52
YR, DWCu=Snaang, Jauxtay,
ZNALNTHY, VEAY A ALV ETRELTFT
Y iR LIEV ESZYER R Y. %7 schradan N-oxide
W Ch 4 = N2 2R 2N L, PV Ty <
2’ aangChh, =hAAH, Iuhtsy, Ve
AV AA AR T E T T Y OMERBERD
EDARDILEVIESZ AR L 7 L L T O
PE— WIS S PAFMRIE R <, £ ORHE
ROBIE AT 5720 X BITD 50D HIE LR
TR DO ITHIET 5 DIE- 53TV, % 7#-Mengle,
Casida'"® A HOTEEF % bV TRADHIHEIR
D%EHLE cholinesterase S & DRIFRE Ld UIskh
W, MO MNfTolcver adx TYVICREIL
schradan OHFHEIRIEE & FEEMAHE & o BRIz s
Wi, BHRERIZIVWWTED cholinesterase 3% 50
BRI STV B RLTIERAH S 7 iR
FHEhY, Thp80% EL K5It RATHW KR
ANESEIRM IR+ %, ¥ 72 Narahashi, Yamasaki!®
12 kBB & 20 cholinesterase BHEREF & 0 BIG %
L BRI EIE C OREFEIEFHE S BRI
oo T, BRI D T o o 7 INIHIIERE
EER e RbIvT Wb Z & 245 72 §E- T cholin-
esterase FI{EICDOWTIXBARIZDRP2 T 2 50 5
LU 5 50% MTHE X D bEfv 80% ML CH 7
DA in vive TV DIEEM & DBRGT X DAY
THHS EEXD. £ T TH 5 RITRLI80%FEFE
EIRTHAIO e VB R R 5 L, schradan T
A ZNRZHPRIEL, DPWCry=Soaang, sa
HALY, DEVTXTY, =24 H, YN
A hv D%, schradan N-oxide 1L Tidq
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B BRIRIZ E A RS BHERTEDHE, . LD
i bLREHOHEIZRIZTHZ 2L %D cholin-
esterase ¢ schradan & %\ /X schradan N-oxide
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" vivo 123513 % schradan Ok & HEF 2 & LN
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L O —HOBIRITEDEE, LidloT, Th
S5DORAIIZHEVTII X it~z Casida, Chapman,
Stahmann, Allen® O &I~ LV, #ZTCld
1 cholinesterase DU T 2D L Lo
T schradan DRNFHEL A LG &ML if D
13, D ,
W3RN OERICL & T L BIGHEDRIN &
L T, Duspiva'®, DuBois, Boull, Coon®}X sch-
radan FERESZHEB Y £ DN T cholinesterase fil
HEMOBMCEH IR 2 S v O TV in g
HERL 7=, L L, T oHEmIIHeziRHC bt
{LYEMZRT OTHES NS, BHROTFUC L Vi
Pl MR THIRDO S 5 Z & 25 O'Brien, Spencer
WINTZ DT s EIGEHE L BIRA D DD TRV
ERRTH D, %72 Tsuyuki, Stahmann, Casida?®
RARHEROBRLOTRAVAELZELTWS, &
72, schradan OFFFFEFIZ >V TIIH 21 ma-
lathionase%?7, paraoxonase!®’,” DFP-ase!%!® i
SHRLHEEHPIL Twiwn2s, 34k & bilitk
TN OTEHALIRAYID schradan N-oxide A3
DTREECEBIKGIRT 52 e b, =il
D HEED BN RL - TV 5D Tidvir &0
HERHL SN TR, 2L CH4RITRLER
FEREDI v ic X D P®-schradand {{gHic oWt
L7, D EIRT I Lichio TiHEE bR o5y
PRI OIERAT S &1 4 ROMEMITR Lo icie
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ETEAL%
_ Neoxide [LHAI i+ TRARITSLEEANE o 100

TIARE b Hyre schradan O)H:M{Q]f*z
MRS

OFILEAME = TRERS TR 09
TRENT b bVre schradan D EIAHE

%, schradan @nbﬁUtmﬂ;ﬂ:@}j}WI&:. B
VIRMBNDOTFTNEEREVIRTTH D, FZTTE
PRI E in vivo T35\ DIHEE MM D &,
EPEDES VY =~ 1 4 AU SR EVIERLT 2
ML, WZHEORLPTEN=H X4 HEDHHEW
ek s, £710W0 @D ehwTb B
T =soaang BIEEZHO =124 HLL =
Nz XD LEWERT, FrecoEbesmeo
RISV TH I LD RUDEZE & L —R O

ROV, LizhoT, X %I Duspival® %>
DuBois %5 L7z, schradan G ZdERMIz
schradan ZiGEVELEE D REDEZGTLEVO TR 2w
& OHERE, %o O'Brien, Spencer?0?P5iz k
hEEEhl LARCARIC W T L BESND, £
L'C, schradan OfE#E(LS % \VIIRETEMHRIEI TR
MORB T L2 D HERIZTED LIS, in vivo 1T
313 5 L o~ MO EDHEL, thbo2o
DEAOFET2WT L L ORI LW TH 5.
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Résumé

Schradan is low toxic to the larva of rice stem
borer, the adult of American cockroach and house
fly, butitis highly toxic to the adult of rice bug,
black rice bug and green rice leafhopper.

With regard to the selective toxicity, the_auihdr
have discussed the distribution of P3*.schradan in
susceptible and nonsusceptible insects. '

This paper deals with the relationship between
cholinesterase inhibitions, metabolisms and toxi-
cities of schradan in those insects.

In activity of anticholinesterase, Schradan itself
was very week but oxidized schradan (schradan
N-oxide) was strong as much as 1,000—10,000
times in comparison with Schradan. Susceptibilities
of cholinesterases in those insects to schrﬁdén and
its N-oxides (Table 2, 3, 5) as well as metabolic
rates of P*.schradan of insect slices (Table 4) were
diverse considerably, and any definite relationship
was not found between enzyme mhlbmons, meta-
bolisms and toxxcxtles

It may be concluded that the selective toxicity
of schradan to those insects is not due to the
variation in their ability to metabolize schradan
nor to the differences in sensitivity of insect
cholinesterase to anticholinesterase agents, and it
is attributed to the differences in the distribution
of schradan in insect bodies.
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