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Résumé

In this ﬁaper, the writer discussed on the dis-
tribution of schradan in the American cockroach
treated with P®-radiolabeled schradan by dlfferent
administration methods and dosages

Much radxoact;vzty was found in the hind gut
(Table 1.), but the highest concentration (schra-
dan/tissues weight mg) was detected in thé crop
(Table 7.). It was shown that radioactivity in

the tissues increases in accordance with the dosage .

applied topically (Table 1, 7.), but not so much
as the increase of dosage (Table 8.).

The minimum  concentration of schradan in the
nerve cord to induce convulsion of cockroach was
about 2x107*M. This low concentration indicates
that “Schradan N-oxide”, a strong anticholin-

ibid. 42, 721

esterase agent, may play a role to inhibit the nerve
cord cholinesterase rather than does schradan
itself. . '

The female cockroach was more resistant than
the male ; it may be attributed to the decrease of
poisbn concentration at central nervous system,
due to much absorption into female body fat.

The toxicity and distribution pattern of schradan
were remarkably changed by the different admini-
stration methods (Table 2, 9, 10.). The rate of
accumulation of toxicant in the central nervous
system may be an important factor in toxicity.

Schradan penetrated very rapidly through the
abdominal tergum, and 90% of it entered into
cockroach in 24 hrs and in the meantime 80%
excreted, while in dead insect 70% of schradan
was and only 4% was excreted.

These data indicate that the physiological factors
may be much more impbrtant than the physical
and chemical factors for the rate of penetration
through the cuticle, distribution in the tissues and
elimination of schradan.
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Fig.'1. Dosage-mortality regression lines of
various insects topically applied with sch-
radan after 96 hrs at 30°.

—X— Rice stem borer larva

" —@®— Male adult American cockroach
—(@®— Female adult house fly
---x--- Female adult green rice leafhopper

---@--- Adult black rice bug
©  Adult rice bug

Table 1. Toxicities of schradan topically applied to various insects

|

iz 1[ © LD-50 Regression coefficient
Rice stem borer (III-IV instar larva) >26222 /g —
American cockroach (male adult) - 2170 0. 251
House fly (female adult) 1932 0.242
4 Green rice leafhopper (female adult) 160 0. 649
Black rice bug (adult) : 92 0.394
Rice bug (adult) 23> : —
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Table 2. Absorption and excretion of schradan by various insects after
topical application with 36 y/insect of schradan.

1 hr 6 hrs

N Quter | Internal | Excreta Quter | Internal | Excreta
Rice stem borer 26.5% 3.7 69.8 11.4 12.1 76.5
American cockroach _ 3.1 27.7 41.2 8.8 42.8 48.4
House fly . 1.5 1.8 86.7 8.2 3.0 88.8
Green rice leafhopper - 20.6 3.3 76.1 '| 18.5 4.3 77.2
Black rice bug . . 17.8 18.7 63.5 13.4 - 10. 4. 76.2
Rice bug ) 19.6 3.1 77.3 11.8 1.3 76.9 -

C. P¥-schradan QRN RGI 201 EhesMikE L DL, SR L, InsgRibL,

Pi.schradan % ftREMOKI 1g U b 5007/0.24 BEHEEET DL L b, SERPEWLALLAL
pl 275 Sk propylene glycol 12 537°T, s&¢& L 7T ERRWTHEESORREPHRLZ. ©
AR CBERCBELEIL, 30° KfRD, ARMKCEE  hOORMRE 1HRDIKBIILTRT LES, 440

Table 3. Weight of various insect tissues.

l N;;‘ée g:ri’éﬁgig Gut Fat Coxa Regl;osctlgr(;ltive Remainder
Rice_stem borer 0.16mg! - 3.80 | 21.60 — - 49.50
American cockroach 11. 20 — 116.67 | 96.67 | 180.00 16.67 730. 00
House fly — 0.16 427 1o0| o0.47| . Le7 23.27 -
Green rice leafhopper . — 0.06 | 0.47| '0.13 — - 6.73
Black rice bug — 0.10 7.53| 1.47| 1.20 0.53 46.67
Rice bug - - - 0.16 4.13| 2.40| 120 0.40 42.20

Table 4. Amounts of schradan in the tissues of various insects after
topical application with 500 y/g of schradan.

Reproductive

Nerve | Thoracic .

. cord | ganglion Gut Fat Coxa system Remainder
Rice stem borer 0. 003y — 0.040} 0.176 —_ — 0.162
American cockroach 0.756 — 15.732 | 5.565 | 9.856 - 0.737 63.116
House fly — 0. 004 0.032 | 0.007 | 0.008 0.013 0.172
Green rice leafhopper -— 0. 006 0.006 | 0.003 —_ — 0.162
Black rice bug : — 0.150 0.350 | 0.125| 0.225 0.075 5. 650
Rice bug — | '-0.080 0.366 | 0.240 | 0.360 0.140 4.020

mTH5. Pz, 4xnx, VeFaaang, Jahsrsod

D. ki~ P%-schradan OB CIZY 2AY 712 & o RBRITETMEREZ L DL,

=% 2 4 HYERERITY £ 2 2% T Y BREVIBIRES 1/15M BiREHIEHNCT pH 7.1 2 L2 0.85% NaCl
1AEERGINE X D BURAII MNEER LI £ CORMERI  0.04% MgCl: Ringer FBICHIEBMEICALD & 1T,
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Table 5. Absorption of P¥-schradan by isolated nerve tissues of various insects immersed
in phosphate buffer Ringer solution of 0.1% schradan pH 7.1, 30°,, after 60 min.

Nerve tissue

Rice stem borer
American cockroach
House fly
~ Green rice leafhopper
Black rice bug
Rice bug
Detheathed American cockroach

Tissue weight Absorbed schradan

0.16mg 0.313y/mg

11.20 0.528
0.16 o 0. 506
0.06. 0. 583 '
0.10 ' 0.770
0.14 : Q621
9.90 - 0.612

Table 6. Absorption of schradan and schradan N-dXide b& ventral nerve

cord of American cockroach.

[y

Insecticides Schradan in Ringer solution I‘Qirll\{g‘:g:ls(isult’ilon,.
Concentrations 0.19 | 0.0114% | 0.0006% 0.0114%
Immersion times 10 min. | 20 40 40 40 40
Normal nerve cord |0. 195 r/ng 0. 249 0.303 0.074 0.001 0.079
Detheathed nerve cord l0. 289 0.275 0.317 0.118 0.003 0.104
RLIIIL TH 5. -E- ’;
E. Schradan N-oxide D{ER = 100
M%mmhm%m%ﬁmth—ggw
schradan 0.14g 21z, 37° I THAEHL>D3 ig‘ i
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KWLy — ¥ TELEARL, 0° TMERAML, 2ml g ol
&%, cop 1ml Zx D, FO° chloroform %# 8
ETfrEL, Tsuyuki, Stahman, Casida'® DJjik e 020 30 40 50 60 o0 %0
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Tube number

0. SM-HiFgHasniaK (pH 8.0) % 7.0ml fnx, 7%
1.5cm, BEX 25cm & chromatograph f£#>< b,
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MLz X ZDRM % chromatograph HEO LG X YA
R, ANORGTAFIEEREME UTHRINE, K
% 5ml S3o4HIL, £ 0.005ml 2 & b iSiEs
HEL, HSHPcESHERRD LR THr b
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Fig. 2. Separation of potassium permanganate-
oxidized P*-schradan on silica gel column. 0.07
gram of oxidized schradan was separated on 10
grams of silica gel containing 7 ml of 0.5 M
phosphate buffer pH 8 as fixed phase. 5 ml frac-
tions were collected. Separation was followed by
radioactivity determination.

Fraction A-ceeeee. Schradan,
Fraction Be--eeeeee Schradan N-oxide

D A IRRED schradan T B 3w B
Yiz X bRR{bE iz schradan N-oxide Th 5.
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F. Paper chromatography

Isopropyl alcohol, isobutyl alcohol i UM K
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“hbH05} i 0.51, 0.39 - 0.0
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Radioautograms of paper chromatograms of
isobutyl

Fig. 3.
P#*-schradan, oxide and their degradates.
alcohol : isopropyl alcohol : water, 1:1:1

schradan (Rf. 0.92)
potassium permanganate-oxidized schradan

(Rf. 0.92, 0.88)

Covneee silica gel chromatographed schradan N-
oxide (Rf. 0.88)

Deeeees degradated schradan N-oxide by 0.1%

sodium carbonate (pH 10.8), 30°, 24 hrs.

(Rf. 0.51, 0.39)

E.ocovn degradated schradan by 10% sodium hydro-
xide, 100°, 1 hr. (Rf. 0.51)

Feoooo degradated schradan by 10% hydrochloric
acid, 100°, 1hr. (Rf. 0.0-0.31)

Geoeees phosphoric acid (Rf. 0.0)
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Fig. 4. Infrared absoption spectra of chromato-
graphed schradan and schradan N-oxide in chloro-
form.

A-.----schradan (Fig. 2. Fraction A),

Beoeooo schradan N-oxide (Fig. 2. Fraction B)
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Table 7. Percentages of schradan in thée tissues of various insects treated
with 500y/g P%2-schradan by topical application.

Nerve | Thoracic Reproductive :
cord ganglion Gut Fat Coxa system Remainder
Rice stem borer 0. 008% - 0.202 | 0.49) - - 0.451
American cockroach 0.151 — 3.146 | 1.113 ] 1.971 0.147 10.623
House fly — 0.053 0.403 | 0.090| 0.105 0.158 2.153
Green rice leafhopper — 0.583 0.583 | 0.292 — - 16.917
Black rice bug — 0. 600 1.400 | 0.500. | .0.920 0.300 22.600
Rice bug — 0. 500 2.288 | 1.500| 2.250 0.875 25.119
Table 8. Relative amounts of scfxradan in various insect tissues after
topical application with 500 /g of P*-schradan (from table 2, 3)
it Nerve | Thoracic Reproductive .
_ n cord ganglion Gut , Fat l_ ona system. Remainder
Rice stem borer ;o. o19;/mgl  — | o.oi1| coo8| —| = — 0.003
American cockroach 0. 068 — 0.135 | 0.0587 0.055 0.044 0.073
House fly — 0. 025 0.007 | 0.007 | 0.017| °~ 0.008 - 0.007
Green rice leafhopper . — 0.100 0.013 | 0.023 —_ ' - 0.024
Black rice bug — 1. 500 0.046 | 0.085| 0.188 0.142 0.121
Rice bug — 0. 500 0.087 { 0.100] 0.300 0.350 0.095
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Résumé

Toxicity of schradan, topically applied to the
larva of rice stem borer and the adults of American’
cockroach, house fly, green rice leafhopper, black
rice bug and rice bug, was determind. * The: bugs
and leafhopper seem to be intrinsically susceptible
to schradan poisoning (Fig. 1, Table 1). In the
schradan absorption and excretion capacities, no

quantitative differences weré - observed between
the susceptible and non-susceptible insects (Table
2.). But quantitative differences in schradan dis-
tribution patterns existed between susceptiblé and
nonsusceptible insects.

Schradan accumulated in the central nervous
systems of susceptible insects than in those of
nonsusceptible insects (Table 4, 7, 8). V

Isolated nervous tissues of susceptible insects
absorbed much more schradan than those of non-
susceptible insects. The nerve sheath was an
effective barrier against the penetration of schradan
and its N-oxide (Table 5, 6.).

“The nerve sheath which acts as a barrier against
the penetration of schradan may be the most im-
portant factor responsible for the selectlve toxicity
of schradan. :

Electron Microscopy of the Gﬁl_lglio‘qic ‘Sheath of Insect.

Tetsuo SAITO (Laboratory of

Hoyle® 122 < 0 Bt i AEE DA

Applied Entomology, Faculty of Agriculture, Nagoya University, Anjo, Japan) and Chiaki
MATSUI (Laboratory of Phytopathology, Faculty of Agriculture, Nagoya University, Anjo,
Japan). Received March 21, 1960. Botyu-Kagaku, 25, 71-73, 1960 (with English résumé, 73).
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