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Signaling Leading to Protection Against Cytotoxicity in Aortic
Endothelial Cells

Jordan D. Secor, Sainath R. Kotha, Travis O. Gurney, Rishi B. Patel, Nicholas R.
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Abstract

Here, we investigated thiol-redox-mediated phospholipase D (PLD) signaling as a mechanism of
mercury cytotoxicity in mouse aortic endothelial cell (MAEC) in vitro model utilizing the novel
lipid-soluble thiol-redox antioxidant and heavy metal chelator, N,V "-bis(2-
mercaptoethyl)isophthalamide (NBMI) and the novel PLD-specific inhibitor, 5-fluoro-2-indolyl
des-chlorohalopemide (FIPI). Our results demonstrated (/) mercury in the form of mercury(1l)
chloride, methylmercury, and thimerosal induced PLD activation in a dose- and time-dependent
manner; (//) NBMI and FIPI completely attenuated mercury- and oxidant-induced PLD activation;
(7i7) mercury induced upstream phosphorylation of extracellular-regulated kinase 1/2 (ERK1/2)
leading to downstream threonine phosphorylation of PLD; which was attenuated by NBMI; (/)
mercury caused loss of intracellular glutathione which was restored by NBMI; and (v) NBMI and
FIPI attenuated mercury- and oxidant-induced cytotoxicity in MAECs. For the first time, this
study demonstrated that redox-dependent and PLD-mediated bioactive lipid signaling was
involved in mercury-induced vascular EC cytotoxicity which was protected by NBMI and FIPI.
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