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Abstract
The aims of this research were to study the effects of chlorpyrifos and chlorpyrifos oxon on cell viability and cell differentiation to determine the neuronal outgrowth of the Neuro 2a (N2a) cells. In addition to that, study the effects of chlorpyrifos and chlorpyrifos oxon on two enzymes acetylcholinesterase and butyrylcholinesterase using enzyme activity assays. 
Chlorpyrifos (CPF) is one of the organophosphorus pesticides that used extensively in agriculture. The exposure to CPF may cause acute toxicity at higher doses. The bioactivation of chlorpyrifos occurs primarily by cytochrome P450 enzymes in the liver. The activation of Chlorpyrifos (CPF) to Chlorpyrifos Óxon (CPO) is the major reason of acute toxicity in mammals because CPO is a highly reactive metabolite and is more potent than the parent compound, and it is mostly responsible for the mode of action of chlorpyrifos towards Acetylcholinesterase (AChE).
The results of the MTT reduction assays on mitotic cells, with CPF and CPO showed that there were no obvious changes, in the case of differentiating N2a cells, the data demonstrated a slight decrease in the highest concentration of chlorpyrifos at 50 μM compared to the control under the same conditions. As for chlorpyrifos oxon it was no obvious change with the different concentrations used on differentiating N2a cells under same condition.
The enzyme activity assays involving both compounds, the graphs results corresponded with IC50 generated for both enzymes, which demonstrated that CPO was more toxic than CPF under the same conditions (Figure 1).
The AChE showed no obvious effect by CPF, because chlorpyrifos as demonstrated in previous studies have little effect on AChE and CPF is only capable of generate generally weak inhibitory effect on AChE. As for the butyrylcholinesterase (BChE), the study showed that there is a potential of chlorpyrifos and especially its metabolite chlorpyrifos Oxon to influence BChE.
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[bookmark: _GoBack]Figure 1. Effects of chlorpyrifos (CPF) and chlorpyrifos oxon (CPO) on acetylcholinesterase (AChE) and butyrylcholinesterase (BChE) activities. The effects of CPF and CPO on both enzymes were measured by taking the averages of the rate of reactions of absorbance at 405 nm/min against log concentration in molar units as described in the materials and methods (2.7.2.), data was analysed using GraphPad prism with average of ± SEM from 4 individual experiments each compound with each enzyme. (A) The straight line of chlorpyrifos (CPF) indicates no activity on AChE enzyme. (B) The graph shows the inhibition of AChE activity by chlorpyrifos oxon (CPO). (C) The graph the inhibition of BChE activity by chlorpyrifos (CPF). (D) The graph the inhibition of BChE activity by chlorpyrifos oxon (CPO).
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