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Paraquat toxicity is attenuated by 4-phenylbutyrate-induced R)
phosphorylation of ERK2 via PI3K in A549 cells R4

Chisato Hoshina ¢, Tomohiro Omura °, Katsuhiro Okuda * *, Hiroki Tanaka ¢,
Masaru Asari ¢, Shotaro Isozaki ¢, Kie Horioka ¢, Hiromi Yamada ¢, Hiroki Doi ¢,
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ARTICLE INFO ABSTRACT

Am’c{e history: Paraquat (PQ) is a widely used herbicide in the world despite being highly toxic to humans. PQ causes
Received 4 June 2018 fatal damage to multiple organs, especially the lungs. While oxidative stress is the main toxic mechanism
Accepted 15 June 2018 of PQ, there is no established standard therapy for PQ poisoning. In this study, we investigated the

cytoprotective effect of 4-phenylbutyrate (4PBA) on PQ toxicity in human lung adenocarcinoma
A549 cells. Phosphorylation levels of major survival signaling kinases Akt and ERK, as well as expression

’;:{:"LT:: levels of antioxidant enzymes catalase and superoxide dismutase 2 (SOD2) were examined. The cyto-
4-Ph?:nylbutyrate protective mechanism of 4PBA against PQ was compared with the antioxidant reagent trolox. We
ERK demonstrated that both 4PBA and trolox attenuated PQ toxicity, but their mechanisms were different.
PI3K 4PBA increased ERK2 phosphorylation levels, which could be inhibited by the PI3K inhibitor LY294002.
Akt The cytoprotective effect of 4PBA was also inhibited by LY294002. Catalase expression levels were
A549 cell increased by 4PBA, although this increase was not inhibited by LY294002. 4PBA did not increase SOD2

expression. Trolox did not affect phosphorylation of Akt or ERK, or the expression of antioxidant en-
zymes. These results suggest that 4PBA attenuated PQ cytotoxicity by ERK2 activation via PI3K. Our study
may provide new findings for understanding the molecular mechanism underlying cytoprotection by
4PBA, as well as new therapeutic targets for PQ poisoning.

© 2018 Elsevier Inc. All rights reserved.
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