
Introduction 

Honeybee is an important pollinator threatened by different xenobiotics, such as organophosphate insecticides. Organophosphates 
specifically inhibit acetylcholinesterase (AChE), which is responsible for the rapid hydrolysis of the neurotransmitter acetylcholine. Thus, the 
activity of AChE is often used as an important biomarker of neurotoxicity after exposure to pesticides. AChE in honeybees occurs in two 
major forms, membrane and soluble. Recently, in vitro experiments suggested that the membrane form of AChE is mainly neuronal whereas 
the role of soluble form is largely unknown, but some suggestions of their protective role against xenobiotics have been given1. Therefore, in 
regard to neurotoxicity, monitoring of only soluble or only membrane form of AChE is not sufficient. The aim of this study was to investigate 
in vivo effects of AChE inhibitor diazinon on the activity of soluble and membrane AChE in honeybee head and thorax. 

Methods & Materials 

Chronic 10 days exposure to diazinon caused increase in feeding rate and mortality of honeybees at the highest concentration of diazinon in 
comparison to control. The activity of membrane AChE in the head of control untreated honey bees was much higher than the soluble 
confirming results of in vitro experiments showing that the membrane form is probably neuronal. In the thorax this ratio was much lower. 
The chronic exposure to diazinon diminished the activity of membrane AChE in the head and thorax, but elevated the soluble AChE in both 
body parts. These differential effects on AChE activity were shown for higher concentrations of diazinon tested. The elevation of the activity 
of soluble AChE demonstrated in this study might be predictable for its detoxifying function whereas the changes in the activity of 
membrane AChE could be the result of the compensatory effect of nervous system or direct inhibition by diazinon. However, the role of the 
soluble AChE needs to be further investigated.  

Discussion 
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Results  

Fig. 2. Different fractions of acetylcholinesterase activity (membrane, soluble) in head and thorax 
of honey bees exposed  to diazinon (0, 0.2; 0.5; 1; 2.5; and 5 mg/L) for 10 days.   
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Fig. 1. The feeding rate and mortality of honeybees during 10 days oral feeding 
exposure to diazinon (0, 0.2; 0.5; 1; 2.5; and 5 mg/L). 


