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Studies on the Role of Mitogen-Activated Protein Kinases in
Lipoteichoic Acid-Mediated Nitric Oxide Synthase Expression in
RAW 264.7 Macrophages
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Our previous study has shown that lipoteichoic acid (LTA) caused time- and
concentration-dependent increases of inducible nitric oxide synthase (iINOS)
expression and NO release. In this study, we investigated the role of
mitogen-activated protein kinases (MAPKSs) on LTA-mediated iNOS expression and
NO release in RAW264.7 macrophages. The phosphatidylinositol 3-kinase (P13K)
inhibitors (wortamanin and LY294002) inhibited the LTA-induced iNOS expression
and NO release in a concentration-dependent manner. The LTA-induced increases in
INOS expression and NO release were also attenuated by the MEK inhibitor (PD
98059) and p38 MAPK inhibitor (SB 203580), but not by FPT inhibitor Il. Treatment
of RAW 264.7 macrophages with LTA caused time- and concentration-dependent
activations of p44/42 MAPK. Moreover, the LTA-induced p44/42 MAPK activation
was inhibited by the tyrosine kinase inhibitors (tyrphostin AG126 and genistein) and
PD 98059, but not wortamanin, the PKC inhibitors (Go 6976 and Ro 31-8220), long
term PMA (24 h) treatment, or SB 203580.These results suggested that LTA-mediated
activation of p44/42 MAPK was regulated by upstream tyrosine kinase, but not by
PI3K, PKC and p38 MAPK. Stimulation of RAW 264.7 macrophages with LTA also
induced p38 MAPK activation; this effect was inhibited by wortamanin, LY294002,
tyrphostin AG126, geinstein, Go 6976, Ro 31-8220 and long term PMA treatment,
indicating that LTA might act through the pathways of PI3K, tyrosine kinase and PKC
to induce p38 MAPK activation. The NF- B inhibitor (PDTC) and | B protease
inhibitor (TPCK) reduced concentration-dependently the LTA-induced NO release
and iNOS expression. Treatment of RAW 264.7 macrophages with LTA stimulated
NF- B specific DNA-protein complex formation in nuclear extracts; this effect was
inhibited by wortamanin, LY294002, genistein, tyrphostin AG126, PD 98059, SB
203580, PDTC and TPCK. Taken together, these results indicated that in RAW264.7
macrophages, LTA might activate p44/42 and p38 MAPK, which in turn resulting in
stimulation NF- B DNA-protein binding, and finally initiated iNOS expression and
NO release. Both events required the activation of an upstream protein tyrosine kinase.
The activation of p38 MAPK was downstream signal of LTA-mediated activation of
PI3K and PKC, whereas that of p44/42 MAPK was PI3K- and PKC-independent.



