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Abstract: 

Background: Organophosphate pesticides like Dimethoate are widely used in agriculture, posing 

potential risks to human health, mostly due to dietary and occupational exposure, and the 

environment. Despite regulatory measures, concerns persist regarding their neurotoxic effects, 

particularly on cognitive function. The aim of the present study was to evaluate the neuro-cognitive 

toxicity of Dimethoate after sub-chronic exposure in male Wistar rats. 

Methods and Materials: Male Wistar rats were exposed to sub-chronic doses of Dimethoate 

(2mg/kg and 4mg/kg) via oral gavage for a specified period. Behavioral tests, including the 

Elevated Plus Maze, Open Field Maze, Novel Object Recognition Memory Test, were conducted to 

assess cognitive function. Biochemical assays were performed to measure acetylcholinesterase 

activity, oxidative stress markers, brain-derived neurotrophic factor (BDNF) and glycogen synthase 

kinase-3 beta (GSK-3β) in hippocampal tissue. Additionally, gene expression of inflammatory 

factors was evaluated. 

Findings: Sub-chronic exposure to Dimethoate resulted in Improvements in learning memory in 

treated rats according to a significant increase in total exploration time and discrimination ratio in 

NORM test; also, better performance in anxiety tests in treated rats specially in 4mg/kg dose 

according to a significant increase in the percentage of time and entries to open arm at 4mg/kg 

treated rats in EPM test and a significant increase in time and entries to inner zone in treated rat in 

OFM test. Both doses of Dimethoate led to a significant decrease in acetylcholinesterase activity in 

plasma and hippocampal tissue. Additionally, oxidative stress markers and inflammatory factors 

were significantly elevated in Dimethoate-exposed groups compared to control. While there was a 

nominal decrease in BDNF, GSK-3β levels significantly increased in hippocampal tissue following 

Dimethoate exposure. 

Discussion: Our findings suggest that sub-chronic exposure to Dimethoate adversely affects neuro-

cognitive function in male Wistar rats. The observed behavioral changes, along with alterations in 

biochemical and molecular parameters, indicate potential neurotoxic effects of Dimethoate. These 

results underscore the need for further investigation into the mechanisms underlying Dimethoate-

induced neurotoxicity and the development of strategies to mitigate its adverse effects on 

neurological health. Additionally, these findings emphasize the importance of regulatory measures 

to minimize human and environmental exposure to organophosphate pesticides. 
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