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The Molecular Mechanism of Paraquat-induced Collagen Production in
Human Lung Fibroblast MRC-5 Cells
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Paraquat dichloride (1,1-dimethyl-4,4-bipyridilium dichloride; methyl viologen) is an
effective and widely used herbicide. According to epidemiological evidence in the
National Poison Center in Taiwan, paraquat poisoning has suggested that was the
leading cause of poisoning-induced death in Taiwan. In this study, the normal human
fetal lung fibroblast cell line (MRC-5) was used to study the mechanism of
paraquat-induced pulmonary fibrosis for eliminating the effect of paraquat

nephrotoxicity on renin-angiotensin system (RAS).



The results showed that paraquat-induced collagen expression in MRC-5 was
upregulated by angiotensin (ANG) II. However, the responsible enzyme for the
conversion of ANG I to ANG II was chymase and the up-secretions of ANG II and
collagen were inhibited by chymostatin.

On the other hand, this study also demonstrated the induction of transfoming growth
factor (TGF)-B1 and connective tissue growth factor (CTGF) by paraquat was
mediated via activation of the angiotensin II type 1 receptor (AT 1R) and inactivation
of the angiotensin II type 2 receptor (AT2R). The unselective AT1R and AT2R
antagonist saralasin also attenuated the increases in TGF-B1, CTGF and collagen
synthesis induced by paraquat administration in MRC-5. Furthermore, we also
showed that paraquat-induced collagen was hydrolyzed by cathepsin L in MRC-5 cell.
We concluded that ANG II induced-collagen overexpression in
paraquat-administrated lung fibroblast was mediated via the activity of chymase

rather than angiotensin I converting enzyme I.



