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Abstract

The relationship between pesticide exposure and human neurotoxicity is established
although, the role of metabolic gene in the mechanism of pesticide-related
neurotoxicity remain indistinct. An animal study has revealed that organophosphate is
primarily metabolized in the liver by cytochrome P450 enzymes into active
intermediate organophosphorus-oxon, an acetylcholinesterase inhibitor which is more
potent than the parent organophosphate pesticides. Whilst organophosphorus-oxon
may then be hydrolyzed by paraoxonase, or conjugated to glutathione (GSH) with the
catalysis by glutathione S-transferases (GSTs). PON1, GSTM1, GSTT1, and GSTP1
metabolic genetic polymorphism whether with the modification effect on the
pesticides-induced neurotoxicity in farmers is unknown. Study subjects comprised 96
farmers having experienced pesticide exposure and 81 controls. Questionnaires were
administered to obtain detailed histories of cigarette-smoking habits, alcohol
consumption behavior, and occupation. The level of serum acetylcholinesterase, and
conductive latency, and amplitude of evoked potential, and nerve conduction velocity
on ulnar nerve were measured as neurological effect indicators. Genotypes of PONL,
GSTM1, GSTT1 and GSTP1 were identified by the polymerase chain reaction (PCR).
Our results demonstrated that pesticide exposure were obviously associated with the
variations of serum acetylcholinesterase level, and conductive latency, and amplitude
of evoked potential, and nerve conduction velocity on ulnar nerve. After adjusting the
effects of gender, age, smoking, alcohol drinking, and pesticide exposure, a general
linear model also revealed that proximal amplitude of evoked potential on ulnar nerve
was statistically associated with GSTT1 (P < 0.01), but PON1 (P = 0.74), GSTM1 (P
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=0.98, and GSTP1 (P = 0.14) didn’t significantly influence proximal amplitude of
evoked potential in individuals. These results suggest that individuals with susceptible
metabolic GSTT1 genotype may experience an increased risk of neurological damage
elicited by pesticide exposure.

Keywords: Pesticide, Neurotoxicity, PON1 gene, GSTM1 gene, GSTT1 gene, GSTP1
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