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The Role of Ras/Raf/ERK Pathway in Thrombin-Mediated Inducible
Nitric Oxide Synthase Expression in Alveolar Macrophages
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Thrombin, a multifunctional serine protease generated at sites of vascular injury, and
known for its pivotal role in the coagulation cascade, contributes to tissue repair, but
also promotes a wide range of cellular responses including modulation of the
inflammatory responses. Previous reports showed that thrombin induced inducible
nitric oxide synthase (iNOS) expression in lung macrophages; however, the signal
pathway is still unclear. This study investigated the Ras/Raf/ERK and I B kinase
(IKK)/nuclear factor- B (NF- B) signaling pathways involved in iNOS expression



by thrombin in NR8383 alveolar macrophage. Thrombin caused increase in iNOS
expression in a time- and concentration- dependent manner. Thrombin-induced iNOS
expression was inhibited by Manumycin A (Ras inhibitor), dominant negative matant
of Ras (Ras N17), GW5074 (Raf inhibitor), and PD98059 (MEK inhibitor). The
thrombin-induced increase in Ras activity was inhibited by manumycin A. Raf-1
phosphorylation at serine 338 residue by thrombin was inhibited by manumycin A and
GW5074. The thrombin-induced ERK phosphorylation was also inhibited by
manumycin A, GW5074, and PD98059. Furthermore, pretreatment of PDTC (NF-

B inhibitor) or Bay117082 (I B phosphorylation inhibitor) or overexpression of |
BM (I B mutant) all inhibited thrombin-induced iNOS expression. Stimulation of
NR8383 cells with thrombin induces increase in IKK /  phosphorylation,I B
phosphorylation, I B degradation, and  B-luciferase activity. The
thrombin-induced increase in IKK /  phosphorylation and  B-luciferase activity
was inhibited by manumycin A, GW5074, and PD98059. These results indicated the
Ras/Raf/ERK and IKK / /NF- B signaling pathways involved in
thrombin-induced iNOS expression in NR8383 cell.



