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Apart from the effects on neuronal cholinergic system, the epidemiological study
suggests the association of chlorpyrifos exposure and cancer risk. This in vitro study examined
the effects of chlorpyrifos (CPF) and its toxic metabolite, chlorpyrifos oxon (CPF-O), on the
growth of human colorectal adenocarcinoma H508, normal colon epithelial CCD841, liver
hepatocellular carcinoma HepG2, and normal liver hepatocyte THLE-3 cells. The results
showed that CPF (0.1-100 pM) not CPF-O concentration dependently increased viability of
H508 and CCD841 cells in serum free condition, and this increasing effect was not found in
HepG2 and THLE-3 cells. Meanwhile, CPF-O (50-100uM) reduced the viability of all cell lines.
The cell cycle analysis showed the induction of cell in the S phase, and the EdU incorporation
assay revealed the induction of the DNA synthesis in CPF-treated H508 cells. Even though,
the inhibitory effect on the acetylcholinesterase activity and the stimulating effect on the
generation of reactive oxygen species (ROS) were observed in CPF treatment but atropine
which is a non-selective muscarinic acetylcholine receptor antagonist, and N-acetylcysteine
(NAC), which is an antioxidant, did not reverse the growth promoting effect of CPF.
Furthermore, CPF increased the phosphorylation of epidermal growth factor receptor (EGFR)
and its downstream effector, extracellular signal regulated kinase (ERK1/2) in H508 cells.
Moreover, AG-1478, a specific EGFR tyrosine kinase inhibitor, and U0126, a specific MEK
inhibitor, completely mitigated the growth promoting effect of CPF. All together, these results
suggest that CPF promotes the growth of colorectal adenocarcinoma H508 cells through the

activation of EGFR/ERK1/2 signaling pathway.
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