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Abstract

The responses of brain acetylcholinesterase and plasma cholinesterase activities were exami-
ned in chicken given oral doses of an organophosphorus insecticides. Acute oral LDy of
terbufos was 1, 82mg/kg, and terbufos sulfone was 2. 85mg/kg, terbufos sulfoxide,
xon, terbufosoxon sulfone and terbufosoxon sulfoxide were about 0, 30~0. 79mg/kg, respecti-
vely. Acute oral LD;, of phorate was 1.02mg/kg, and phorate] sulfone was 1,73mg/kg,
phorate sulfoxide, phoratoxon, phoratoxon sulfoxide and phoratoxon sulfone were about
0. 36~0, 63mg/kg, respectively. Dosages of 50% inhibition for brain AChE and plasma ChE
activities in chicken at 60 mins after oral administration of organop hosphorus insecticides
were 35, 3-+6,8% and 17.4+43, 6% of acute oral LDy, respectively. Activities of brain AChE
and plasma ChE in chicken at 60 mins after oral administratration of acute oral LD,y of
organophosphorus insecticides were inhibited by 83.713.9% and 93. 312, 2%, respectively.
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Table 1, Common name and chemical structure of pesticides

A) Terbufos and its metabolites

s S 0 S 0
(oHsOW 0 (HOu u (szo\ll "
TP St SCIEHy), P - SCH STICH; )y >P - SCH, STICHS
(zHsO CHO (;HD
Terbufos Terbufos sulfoxide Terbufos sulfone
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(,HO w Lszo i [ 2 NA_er X
TN B SCH,SCICH), _ :P—S[st[(tﬁa)z CHD/p SCH, SCICH;,
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Terbufosoxon Terbufosoxon sulfoxide

Terbufosoxon sulfone

B) Phorate and its metabolites

S 0
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Phorate Phorate sulfoxide Phorate sulfone
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Phoratoxon Phoratoxon sulfoxide Phoratoxon sulfone
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Fig. 1. Acute oral LD;, of Terbufos and its me-
tabolites
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Fig. 2. Acute oral LD;, of phorate and its met-
abolites
1. Phorate 2. Phorate sulfoxide 3. Phorate
sulfone 4, Phoratoxon 5. Phoratoxon sulfo-
xide 6. Phoratoxon sulfone

Table 2. Acute oral LD;, values of Terbufos and its metabolites

Compounds (rrlldg?fgg) Regression equation r?
Terbufos 1.82 Y=5.31X+3.62 ° 0.98
Terbufos sulfoxide 0.63 Y=6.15X+6. 23 0. 99
Terbufos sulfone 2.85 Y=5.23X42. 62 0.99
Terbufosoxon 0.42 Y=4,97X+6. 87 0. 98
Terbufosoxon sulfone 0.30 Y=4.98X+7.58 0.98
Terbufosoxon sulfoxide 0.79 Y=4.34X+5.43 0.99
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Table 3. Acute oral LD;, values of Phorate and its metabolites
Compounds LDxo Regression equation r?
(mg/kg)
Phorate 1.02 Y¥=4.30X+4. 96 0. 98
Phorate sulfoxide 0. 61 Y=4,13X+5. 88 0.98
Phorate sulfone 1.73 Y =4, 96X+3.81 0.98
Phoratoxon 0. 36 Y=5.59X-+7.42 0.98
Phoratoxon sulfoxide 0.51 Y=4.31X+6. 29 0.99
Phoratoxon sulfone 0.63 Y=4.34X+5.87 0.99
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‘Fig. 3. Brain Acetylcholinesterase and plasma cholinesterase activities in chicken st 60 mins after
«oral administration of Terbufos and its metabolites (Brain AChE (O, plasma ChE @)
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Table 4, Dosage of 50% inhibition of brain acetylcholinesterase (AChE) and plasma cholinesterase:
(ChE) from chicken 60min after oral administration of Terbufos and its metaholites

Dosage of Dosage of
Compounds Enoyme i lion biin/Lbe e rz
(mg/kg) (%)
Terbufos AChE 0. 56 30 Y=—74.7X+31.6 0.95
ChE 0. 30 16 Y=-90.9X+3.05 0.98
Terbufos sulfoxide AChE 0.22 34 Y=-73.2X+2.30 0. 96
ChE 0.13 20 Y=—62,0X—4.79 0. 98:
Terbufoe sulfone AChE 0.88 30 Y=—74.0X+46.0 0. 95
ChE 0. 51 17 Y=—69.3X+30.0 0. 92:
Terbufosoxon AChE 0.12 28 Y=-—68.3X—-11.1 0. 94
ChE 0.09 21 Y=-78.1X-30.9 0. 99
Terbufosoxon sulfoxide AChE 0.12 40 Y=—090.0X—-32.5 0.92:
ChE 0.03 12 Y=-51,5X—22.8 0. 99
Terbufosoxon sulfone AChE 0.21 26 Y=—72.4X+1.79 0. 98
ChE 0.10 12 Y=—89,0X—36.7 0.99
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Table 5. Inhibition ratio(%) of brain acetylcholinesterase(AChE) and plasma cholinesterase(ChE) from
chicken 60min after oral administration of LDss of Terbufos and its metabolites :

Inhibition(%) N
Enzyme Terbufos Terbu_fes Terbufos Terbufos T%r}l;élgos Teg}l()(l)lrflos yﬁaré%j
sulfoxides  sulfone oxon sulfoxides sulfone
AChE 87.1 83.1 87.3 85. 9 86. 3 91.0 86.71%2.5
ChE 95. 0 ©93.0 92.0 95.0 94.0 95.0 94.041. 3
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Fig. 4. Brain acetvlcholinesterase and plasma cholinesterase activities in chicken at 60 mins after oral
administration of Phorate and its metabolites(Brain AChE (, plasma ChE @)



358133 A A314d (1988)

‘Table 6, Dosage of 50% inhibition of brain  acetylcholinesterase(AChE) and plasma cholinesterase
(ChE) from chicken 60min after oral administration of Phorate and its metabolites

Dosage of Dogage of

Compounds Enzyme 1t Sion/ibe  emimsion r
(mg/kg) (%)
Phorate AChE 0.42 41 Y=-79.7X+20.7 0. 86
ChE 0.22 21 Y=-102.3X+16.1 0.99
Phorate sxlfoxide AChE 0.19 31 Y=—69.1X+1.20 0.96
ChE 0.13 21 Y=—-61.3X—3.93 0.97
Phorate sulfone AChE 0.61 35 Y=—66.1X+36.1 0.95
ChE 0.25 14 Y=—-107.8X—13.3 0. 98
Phoratoxon AChE 0.14 38 Y=—71.6X—-10.7 0.98
ChE 0.06 19 Y=-68.7X—29.4 0.99
Phoratoxon sulfoxide AChE 0.24 47 Y=-—94.5X—8.39 0.96
ChE 0.10 21 Y=—68.7X—16.4 0.86
Phoratoxon sulfone AChE 0.28 44 Y=-—87.2X+38.05 0.98
ChE 0.10 15 Y=-85.9X—35.5 0.99

“Table 7. Inhibition ratio(%) of brain acetylcholinesterase(AChE) and plasma cholinesterase(ChE) from
chicken 60min after oral administration LD;, of Phorate and its metabolites.

Inhibition(%) M 4
ean —+
Enzyme Phorate Phorate Phorate Phorate Phorate SD (%)
Phorate Ifoxid 1t oxon oxon
sultoxide sultone oxon sulfoxides sulfone
AChE 80.1 84.3 79.2 79.2 81.0 79.6 80.5+1.9
ChE 95,2 90. 1 90. 2 96.0 9.0 90.0 92.5+2.7
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