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by the traps, of which 67 (77.0%) and 85 flies
(57.7%) were recovered within a circle of 30 and
110 m from the release point, respectively. How-
ever, because . the density of trap was not the same
for each trap-set distance, the fact stated above
dose not mean that most of the marked flies re-
mained within 110 m from the release point.
Therefore, the recapture ratio, 100x(number of
marked flies captured/total number of captured
flies), should be compared for each different dis-
tance. The relation between the trap location
(xm) and the 'recapture ratio (y%) was showed

in following formula : log y = —1.4408 log x+2.5402.
Consideration must be given to the fact that as
the distance from the release point increased, the
density of the marked flies decreased remarkably,
while very few individuals could disperse to a rather
remote area. The wind direction seemed to have
no detectable influence on the movement of flies,
which appeared as if disparse at random. A range
of 300~400m radius from the fly breeding source
should be considered as the recommended distance
of effective flight range in fly control operation. -

Distribution of P*-labeled Schradan in the American Cockroach. Tetsuo Sarro (Laboratory
of Applied Entomology, Faculty of Agriculture, Nagoya University, Anjo, Aichi, Japan) Received
March 20, 1960. Botyu-Kagaku, 25, 57, 1960 (with English résumé, 64).
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Table 1.  Amounts of schradan in the American cockroach tissues after topical
application to the III-IV abdominal tergum at various dosages.

Sex Female Male
Symptoms Tissues Normal Convulsion | Tissues | Normal |Convulsion
Dosage (y/g) weight 250 2500 5000 | 2500 5000 10000 | weight | 250 2500 2500 5000
Brain ~1.3mg 0.5y 0.9. 0.9} 1.1 1.5 1.9 1.1mg; 0.3 0.5/ 0.8 1.8.
Nerve cord 3.0 -} 0.6 0.2 1.4 2.0 2.8 5.4 4.5 0.9 1.3 2.2 3.5
Crop 27.3 11.2 11.6 17.4|12.1 151 17.21 28.9 4.8 4.1 5.7 '30.2
Gizzerd 149 - 4.1 3.7 ‘58] 7.1 7.9 19.9 10.7 "} 1.7 1.5 3.4 19.9
Gastric caecae 23.6 14.2 29.8 9.6|13.5 17.1 -22.4| 19.0 6.8 4.312.2 29.0 -
Mid gut 20.3 9.4 16.1 17.1|10.0 6.4 22.3 15.3 |16.6 15.0/16.1 19.4
Hind gut 64.1 32.8 105.9 127.1 [116.7 108.3 133.0 | 34.1 [18.7 18.160.7 168.8
Malpighian tubes 6.1 9.6 9.2 90121 16.5 4.7 6.3 1.7 1.0 9.7 10.3
Coxal muscle 94.8 21.8 47.5 43.4]54.5 48.2 154.3 || 103.2 |13.8 14.7|33.5 85.5
Reproducti've system’ £6.5 3.3 85 154,134 11.4 64.0{ 24.1 1.6 2. 3| 51 24.9
Fat body | 3217 65.7 823 80.7)76.8 77.6 133.1 94.7 |12.5 5.818.3 39.4
Blood | 0.02ml 7.7 5.3 7.1 — —_ — 0.02ml 4.0 1. 9' - -
Out side |- | 25 148 19.5{184 19.7 251 — 0.9 1L.710.6 20.5
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Table 2. Amounts of schradan in the male American cockroach -tissues
after treatment with P%.schradan 2500 /g by various methods.

Treatment Aig?:é?i?:l Oral administration ngg?gaf%[i}eﬁzﬁggeat
Symptoms Convulsion * Normal Convulsion | Normal Convulsion

Brain’ 15y 0.2 1.1 0.7 1.5
Nerve cord 4.0 L1 1.5 0.8 1.8
Crop 22.9 83.2 241.9 58.6 111.4
Gizzerd 19.5 30.8 31.0 9.9 12.8
Gastric caecae 18.9 5.5 6.9 4.0 5.0
Mid gut 21.0 5.7 3.9 11.1 6.4
Hind gut 45.7 19.2 19.2 15.4 14.6
Malpighian tubes 2.4 2.5 1.3 0.4 3.1
Coxal muscle 234.4 72.2 15.3 35.6 36.8
Reproductive system 28.7 6.6 12.9 4.9 8.5
Fat body 20.4 15.2 28.1 8.1 19.3
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Fig. 1. Absorption and excretion of schradan by
male American cockroach after abdominal turgum
topical application with 2500 /g P®-schradan.

— @ — Residual on tergum.

—/A— Chloroform partitioning fraction.
—{&— Water partitioning fraction.
—[]— Absorbed in body.

—X— Excreta.

Dead insect.
D Killed by CO, suffocated in zero time.
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Table 3. -Percentages of acetylcholinesterase inhibition in various tissues of male
American cockroach topically treated with 2500 y/g schradan on abdominal tergum.

. Treated
Tlssues UntvrAea‘ted Normal Agitation Convulsion
Brain- : 63 pMAch/N-mg/hr 46% 56 76
Nerve cord 60 60 75 82
Gut 0.5 100 100 100 -
Coxal muscle - 1.2 100 100 100
Reproductive system 9.5 85 98 99.5
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Table 4. Dosage mortality data of American cockroach topically applied
with schradan on abdominal tergum:
No. of Mortality
S Dosage .
X & inszcts 6hr 18 24 48 72 9 120
Or/g 20 0% 0 0 0 0 0 0
1888 20 0 0 0 5 5 5 5
Femal 3776 20 0 5 5 20 25 30 30
emale 5664 20 0 10 15 35 40 45 45
9440 20 0 15 20 60 65 7% 7
18880 20 0 20 50 70 75 95 100
0 30 0o 0o o0 3 3 3 3
472 30 0 0 0 3 3 3 3
Mal 944 35 0 0 0 3 7 10 10
ale 1416 30 0 0 3 17 23 27 27
. 2360 30 0 5 10 15 57 60 60
. 4720 30 0 30 43 87 9 9 99
Table 5. Time mortality data cf male Ameérican cockroach by various
treatments with 2500 y/g schradan.
. No. of Mortality
Treatment : - -
i insects 1br 3 6 12 24 48 72 9 120
Abdominal injection 20 - 15% 30 45 60 70 95 100 100 100
Oral administration 20 - 0. 10 20 35 5 60 65 70 70
Topical application at
cervical membrane 20 5 15 25 40 60 70 75 75 715
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Table 6. Results of regression analysis for dosage mortality data shown in table 4.

Regression equation Probability in
Sex Y=a+b(X-%) LD-50 x2-test Pr
Female Y'=5. 002+2.926(X—3. 646) 4416+1.0 o /g 0. 99>Pr>0. 98
Male Y=4.742+3.978(X-3.271) 2170+2.0 0.90>Pr>0.80
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Table 7. Relative amounts of P%-schradan in the American cockroach tissues after
topical application to the III-IV abdominal tergum at various dosages.

Sex ! Female g Male

Symptoms | Normal Convulsion | Normal Convulsion
Dosage (7/2) |7 250 2500 5000 | 2500 5000 10000- | 250 2500 | 2500 5000
Brain 0.47/mg 0.7 0.7 008 1.2 15| 03 o5 0.7 1.6
Nerve cord 0.2 0.4 0.5 0.8 09 15| 02 0.3 0.5 0.8
Crop 141 4.2 6.4 44 55 6.3 L7 15 2.0 10.4
" Gizzerd 0.3 0.3 0.4 0.5 0.5 13 0.2 0.1 0.3 19
-Gastric caecae 0.6 1.3 0.4 0.6 0.7 1.9 ! 0.4 0.2 0.6 1.5
Mid gut 0.5 0.8 0.8 05 03 L1} L1 1.0 | L1 1.3
Hind gut 0.5 1.7 2.0 1.8 1.7 21| 05 05 1.8 5.0
Malpighian tubes 116 1.5 1.5 20 27 08 03 0.1 1.5 1.6
Coxal muscle 10.2 0.5 0.5 0.6 05 1.6 | 01 0.1 0.3 0.8
Reproductive system 0.1 0.2 0.3 0.2 0.2 1.1 0.1 0.1 0.2 1.0
Fat body lo2 03 03| 02 02 04| 01 01| 0.2 04
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Table 8. Pe}centages of schradan in the tissues of the American cockroach
per topically applied P**-schradan at various dosages.,

Sex Female Male

Symptoms Normal Convulsion - Normal Convulsion
- Dosage (y/g) 250 2500 5000 2500 5000 10000 250 - 2500 2500 5000
Brain 0.13% 0.02 0.01 | 0.03 0.02 0.01 0.12 0.02 | 0.03 0.04
Nerve cord 0.16 0.03 0.02 0.05 0.04 0.04 0.36 0.05 0.09 0.07
Crop ©2.99 ° 0.31 0.23 0.32 020 0.12 | 1.92 0.16 0.23 '0.60
Gizzerd 109 010 0.08 | 019 0.11 0.13 | 0.68 0.06 | 0.14 0.40
" Gastric caecae 3.79 0.80 0.36 0.13 0.23 0.15 2.72 0.17 0.49 0.58
Mid gut . 2.51 0.43 0.23 0.27 0.09- 0.15 6.64 0.60 0.64 0.39
“Hind gut - 8.75 282 1.70 3.11 - 1.44 0.89 7.48 0.72 2.43 3.38
Malpighian tubes 2.56 0.25 0.12 0.32- 0.22 0.03 0.68 .0.04 0.39 0.21
Coxal muscle 5.81 1.27 0.58 1.45 0.64 1.03 5.52 0.59 1.34 171
Reproductive system 0.88 0.23 0.21 0.36 0.15 0.43 0.64 0.09 0.20 0.50
Fat body 17.52 2.20 1.08 2.05 1.04 0.89 5.00 0.23° | 0.73 0.89
Out side 0.67 '0.40 -0.26 0.49 0.26 0.17 0.36 - 0.47 | 0.42 0.41
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Table 9. Relative amounts of schradan in the male American cockroach tissues
after treatment with 2500 y/g P3?-schradan by various methods.

Treatment Ailx’l‘;:é?iié‘:l Oral administration ‘ ngic‘:,z;iaelxp&l;;::tt;c;r:leat
Symptoms Convulsion - | Normal | Convulsion Normal Convulsion
" Brain 1.4r/mg 0.2 1.0 0.6 1.4
Nerve cord 0.9 0.2 0.3 0.2 0.4
~ Crop 0.8 2.9 8.4 2.0 3.9
- Gizzerd 1.8 2.9 2.9 0.9 1.2
Gastric caecae 1.0 1.3 0.4 0.2 0.3
Mid gut 1.4 . 0.4 0.3 0.7 0.4
Hind gut 1.3 0.6 0.6 0.5 0.4
Malpighian tubes 0.4 © 0.4 0.2 0.1 0.5
Coxal muscle 2.3 0.7 0.1 0.3 0.4
Reproductive system 1.2 0.3 0.5 0.2 0.4
Fat body 0.2 0.2 0.3 0.1 0.2
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Table 10. Percentages of schradan in the tissues of the American cockroach
per 2500 y/g P*3-schradan treated by various methods.

Treatment Aig?:c'gg':l Oral administration ngg?éj"gggg‘:; eat
Symptoms Convulsion Normal Convulsion Nromal Convulsion
Brain 0.06% 0.01 0.04 0.03 0.06
Nerve cord 0.16 0.04 - 0.06 0.03 0.07
Crop 0.92 3.33 9.48 2.34 4,46
Gizzerd 0.78 1.23 1.24 0. 40 0.51
Gastric caecae 0.76 0.22 0.28 016 ) 020
Mid gut - 0.84 0.23 0.16 0.44 0.26
Hind gut 1.83 0.77 0.77 0.62 0.58
Malpighian’ tubes 0.10 0.10 0.05 0.02 | 0.12
Coxal muscle 9,38 2.89 0.61 142 1.47
Reproductive system 1.15 0.26 0.52 0.20 0.34
Fat body 0.82 0.61 1.12 0.32 0.77
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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.

g

Distribution of P-labeled Schradan in Various Insects.
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12. FEERICRIT S P¥-schradan OFHIEDNT FEHR (BHBARIREL NP

%) 36. 3. 20 EA

= AL KGR, v ITFTY, 4z,

VeHoaand, rair A ATRIEAY SN

» nvEORAERBIK U T schradan o BB ED THORENLRY. BREL X UOFHG
2RO P-schradan OEEBEBELERMAEHNICIIZRIREDECY, BRI 3EF0H

TREERERPED 01,

BRUERHOPRMEERICIEEZEOZNI b 5  OEAMHE

Uz, HHAE#HRR SV TO schradan ORI~ OBHHEZ U o5~ 5 &, BZHBHOMAMIZE
BB HOMRE D 8 EBESK Yo Tz, & UTHBEIRELNUL schradan ® %@ N-oxide o#fi

BHMA~OBAORE L 25 T3 L EMEFR IO,
7z 30 schradan ¢ paper chromatography 3fi *iz schra-

HHOXTELFERO—2oTH B EERL 5.
dan N-oxide otz >V T R LI, .

BB E Lz schradan RIENABRSHT 58

HRIZIERWBRIIZ AT 25, IEBRREE T oRH

ZRBRIBE.

Z @ schradan DRIRFEEDFRE oW T Casida®
B * Casida, Chépman, Stahmann, Allen® IR Ht
o cholinesterase @ schradan BYEG{CHENCXT 5
I X D0THSH S i~z L LTE/ Tsu-
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L ORI DOZE B4 schradan OFER

yuki, Stahmann, Casida'® X schradan OE{LIT
EHILZH L LB, schradan N-oxide H%&5ET
BEHMAZ SI0E Y methylol FEEL{A UMiT mono-de-
methylated schradan ZZ{tT 5% 2 &5 Z OZA LA
BRERIZRWTLRD, ERECERYET 0T
Biswi et L Tw5, —7Fj, O'Brien, Spencer'®
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