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Studies on the Cholinesterase Inhibition and Toxicity of Various Organophosphorus
Insecticides to the Hibernating Rice Stem Borer Larvae,
Chilo suppressalis WALKER

Chang Hyo Kim, Tetso Suito, Kisabu Iyatomi

Abstract

This experiment was conducted to investigate the differences of the in vitro inhibitory effect of
various organophosphorus insecticides on the cholinesterase from rice stem borer and those of the
toxicity of them against the inscct, with special references to the relationship between the
cholinesterase inhibition and the toxicity. The results obtained were summarized as follows:

Phosphate compounds showed stronger inhibitory effect on the cholinesterase than thhiophosphate

compounds, but was not stronger in toxicity than the latter.
Diethoxy compounds were not always stronger than dimethoxy in cholinesterase inhibition and the

toxicity of organophosphorus insecticides. "

The organophosphorus insecticides that inhibited strongly the cholinesterasc were not always

stronger in the toxicity.
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Fig 1. ChE-activity of hibernating larvae of rice
stem borer during the incubation at 37°C
and for 45 minutes
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Fig. 3. Effect of reaction time on ChE-activity of
hibernating larvae of rice stem borer during
incubation at 37°C.

Table I. Cholinesterase inhibition of serveral organophosphorous insecticides to the hibernating rice

stem borer larvae

Insecticides Regression equations In-50 mol In-80 mol
DDVP Y= 9.66—0.57X 6.43x107° 1.93x 1077
Ethylparaoxon Y =10.07—-0.72X 9.23x10°8 4.30%1077
Malaoxon Y=15.86—1.36X 1.05%x1078 4.34x10°8
Ethylthioldemeton Y= 7.89—-0.41X 9.19x10°8 1.00x 1078
TEPP Y= 9.55—0.57X 1.03x 1078 3.03x1077
Methylparaoxon Y= 8.15—0.47X 2.15x1077 1.30x10°5
Diazoxon Y= 8.21—0.47X 1.67x10°7 9.86x 1078
Methylthioncdemeton Y=10.52—0.86X 4.04%x10°7 3.79%x107°¢
Ethylthionodemeton X= 7.44—0.46X 4.27x107® 2.99x107¢
EPN Y= 8.88—0.69X 2.55x1078 3.62x107°
Dipterex Y= 9.89—0.85X 1.70x10°8 1.67x10°%
Cidial Y= 7.24-—-0.43X 6.63x10°® 5.84x10°4
Malathion Y= 8.50—0.83X 6.23x10°5 6.39x1074
Diazinon Y= 6.61—0.36X 2.92x107% 6.78x1073
Lebaycid Y= 8.05~0.62X 1.20x107% 2.73x1074
Sumithion Y= 7.41-0.59X 8.46x107° 2.21x1073




Ethylchlorthion Y= 8.72-0.90X 7.24%1075 6.18 10"
Mecarbam Y= 9.71—-1.08X 4.39%1075 2.63%x107*
Ethylparathion Y= 8.41—0.96X 2.69x107¢ 2.04x1073
Methylparathion Y= 9.29-1.17X 2.16x10™¢ 1.13%x1073
Schradan Y= 9.86—1.43X 4.14%1074 1.59% 1072
Methylchlorthion Y= 6.78~0.52X 3.6¢4x10™* 1.53% 1078
Ethylisochlorthion Y= 7.37-0.69X 3.77%10™* 6.19x 1073
Phorate Y= 7.58—0.84X 8.46%x10™* 8.46x107®
Disyston Y= 7.58—0.84X 8.46x1074 8.46% 1073
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Table 2. Dosage mortality regression equations and toxicity by topical application of several
organophosphorous insecticides to the hibernating rice stem borer larvae.
LDso (r/g) LDs (r/2)
Insecticides Regression equations

Min. Med. Max. Min. Med Max.

Methylparaoxon Y=56+1.371(X—0.589) 0.503 0.504 0.504 1.001 1.038 1.075
Methylparathion Y=5+4.390(X—0.891) 1.010 1.011 1.012 1.570 1.573 1.575
Malathion Y=5+1.893(X—1.046) 1.442  1.443 1.443 4.010 4.014 4.019
Diazoxon Y=5+2.191(X~1.0686) 1.506 1.512 1.517 3.625 3.660 3.700
Lebaycid Y=5+4.034(X~1.071) 1.530 1.530 1.531 2.470 2.475 2.480
Malaoxon Y=5+2.070(X—1.079) 1.556 1.564 1.572 3.933 3.990 4.047
EPN Y=5+3.867(X—1.090) 1.596 1.597 1.598 2.634 2.638 2.643
Sumithion Y=5+3.953(X—1.150) 1.831 1.833 1.835 2.986 2.994 3.001
Diazinon Y=5+4.019(X—0.359) 2.964 2.966 2.968 4.776 4.803 4.810
Ethylparathion Y =5+3.404(X—0.502) 4.073 4.075 4.077 6.730 6.748 6.756
Ethylparaoxon Y:=5+2.208(X—0.508) 4.169 4.180 4.250 9.877 10.234 10.234
DDVP Y=5+5.975(X-8.290) 8.200 8.296 11.435 11.442 11.450 11.450
TEPP Y=5+4.357(X—0.844) 9.057 9.064 14.442 14.468 14.494 14.494
Dipterex Y=5+7.481(X—1.145) 18.130 18.134 23.374 23.496 23.622 23.622
Methylthiondemeton Y=5+5.211(X—1.233) 22.329 22.340 22.355 32.361 32.404 32.448
Ethylthionodemeton Y=5+6.901(X—1.276) 24.491 24.496 24.497 32.414 32.427 32.439
Disyston Y=5+2.911(X—1.279) 24.639 24.678 24.723 47.844 48.017 48.164
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’Fig. 4. The reaction between anticholinesterase activities and toxicities for serveral phosphate and
thiophosphate compounds in the hibernating larvae of rice stem borer.
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Fig. 5., The reaction between anticholinesterase activities and toxicities for several diethoxy and dimethoxy
compounds in the hibernating larvae of rice stem borer

Table 3. COMMON AND CHEMICAL NAMES OF INSECTICIDES USED IN THIS STUDY
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