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Acephate and its metabolite methamidophos are common organophosphorus insecticide used for crop protection. High 
uses of acephate and methamidophos have induced health issues and environmental pollution. Their undesired presence 

in the environment is creating Ecotoxicology and may harm human health. It is therefore essential to detect the presence of 
acephate even in trace level its effect on environmental and public health. This study aimed to investigate the toxic effects 
of long-term, low-dose acephate administration on white Leghorn birds. A total of 150 white Leghorn birds was randomly 
assigned to different groups: control; vehicle control; low-dose acephate (21.3 mg kg−1bw−1); middle-dose acephate (28.4 
mg kg−1 bw−1); and high-dose acephate (42.6 mg kg−1 bw−1). The birds continuously received acephate via drinking 
water for 24 weeks. Bird blood plasma samples were collected at different time points to measure haemato-biochemical and 
immunological profiles. Liver, bursa of Fabricius and spleen tissues were subjected to histopathological examination. There 
was a significant decrease in the live body weight and total leukocyte count, anti-Newcastle Disease Virus (NDV) antibody 
titer, serum total protein (TP), serum globulin, serum albumin and organ:body weight ratios of immune organs. The delayed 
type hypersensitivity response to 2,4-dinitro-1-chlorobenzene (DNCB) was significantly reduced. Histopathologically, bursa 
and spleen showed mild depletion of lymphocytes. Furthermore, DNA fragmentation assay was performed and detected a 
ladder pattern (180 bp) in DNA. These results provided a basis for concern over farm workers being overexposed during 
application. Workers exposed to acephate (n=150) were drawn from a population of vegetable and fruit farmers of about 
50 districts of Madhya Pradesh, India. They were interviewed on symptoms and personal protection, and their erythrocyte 
acetylcholinesterase (AChE) activity was determined during both spraying and nonspraying periods. AChE activities during 
spraying and nonspraying period were comparable. The prevalence of cough, headache, abdominal pain, excessive sweating, 
nausea, excessive salivation, diarrhea, and vomiting differed non-significantly between spraying and nonspraying periods. 
There was no suggestion of decreased AChE in exposed subjects who complained of acephate related symptoms compared to 
symptomless exposed subjects. Use of gloves, long boots, head cover and face cover was significantly associated with AChE 
activity. No marked AChE depression was found during spraying season, which may explain the lack of association between 
symptoms and AChE. The fact that only moderately toxic acephate was used may indicate that toxicity was not sufficiently high 
to cause depression. Experience, however, suggests that occupational poisoning remains a potential serious danger in vegetable 
and fruit cultivation in India. It was concluded that subchronic acephate exposure at medium and high concentrations may 
affect immune responses in avian species and human health.
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