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Inhibition of Cholinesterase Activity by Carbamate
Insecticides

Jung-Ho Kim, Heung-Jai Park and Byoung-Yoon Park
Dept. Environmental Science, Kyungsan Univ., Kyungsan 712-715, Korea
School of Environmental Science and Engineering, Inje Univ,, Kimhae 621-749, Korea
"Dept. Environmental Science, Catholic Univ., Kyungsan 712-702, Korea
(Manuscript received 18 March, 2002 accepted 23 April, 2002)

This study was carried out with the inhibition of the cholinesterase activity by carbamate insecticides in the
chicken in vivo and in vitro. The optimum pH of cholinesterase was 8.0. The cholinesterase activity used the
acetylcholin as substrate in plasma was 24.6 pgmol/min/g protein. After oral administration with 0.32 mg/kg of
BPMC as carbamate pesticide, the cholinesterase activity was inhibited to 60% of control after 15min in vivo.
Then the recovery of cholinesterase activity followed to 97% of control after 12hr. Is;, such as concentration
required for 50% inhibition of enzyme activity, of phenyl N-methylcarbamate were 329 ng/ 2 of XMC, 214 g
g/ & of metolcarb, 111 ug/¢ of BPMC, 107 ug/ ¢ of propoxur and 104 g/ 2 of isoprocarb. Iy of aromatic
N-methylcarbamate were 280 ug/{ of carbaryl and 114 g/ { carbofuran.
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A) Phenyl N-methylcarbamate

1. XMC
OCONHCH;
CH; CH3
2. Metolcarb 4. Propoxur
OCONHCH, OCONHCH;,
OCH(CHy),
CH;
3. BFMC 5. Isoprocarb
OCONHCH; OCONHCH,

©/ CHCH,CH;, @,cx—r(cm)z
(
CH;

B) Aromatic N-methylcarbamate

1. Carbaryl 2. Carbofuran

QCONHCH;

OCONHCH;
e
*CH,

Fig. 1. The structure of A) phenyl and B) aromatic
N-methylcarbamate insecticides.
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Fig. 2. Effect of pH on the cholinesterase activity
with plasma in chicken.

Table 1. Acetylcholinesterases and cholinesterases acti-
vities in the chickens(n=5)
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Fig. 3. Response of (A) cholinesterase activity with
plasma and (B) acetylcholinesterase activity
with brain in chicken by oral administration
of fenobucarb with 0.32 mg/kg in vivo.
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Fig. 4. Effect of preincubation time on the choline-
sterase activity by carbaryl with 9.28% 107 M

Table 2. Iss and bimolecular rate constant(Ki) of
cholinesterase by phenyl N-methylcarbamate
insecticides in vitro

1 2) Ki

Compounds ( /11;0/ ) ?ﬁ) (moles ‘min ")
XMC 329 571 12618
Metolcarb 214 598 17,832
BPMC 111 6.17 43,265
Propoxur 107 6.28 45,204
Isoprocarb 104 6.26 43,052
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2) ple = -log s
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Fig. 5. Inhibition of cholinesterase activity by the phenyl N-methylcarbamate insecticides in vitro.
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Fig. 6. Inhibition of cholinesterase  activity by

aromatic N-methylcarbamate insecticides in

vitro.
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Table 3. I and bimolecular rate constant(Ki) of
cholinesterase by aromatic N-methylcar-
bamate msecticides in vitro
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Coi d
PSS /) M (moles 'min)
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