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The Signaling Pathway Involved in Lipoteichoic Acid-Induced
Cyclooxygenase-2 Expression in Human Pulmonary Epithelial Cells.
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The signal transduction pathway of lipoteichoic acid (LTA)-induced increase of
cyclooxygenase (COX) activity and COX-2 expression was studied in human
pulmonary epithelial cell line (A549). LTA caused a concentration-dependent increase
in the accumulation of PGE2, increase of COX activity, and increase of COX-2
expression. The increase of COX activity in LTA-activated A549 cells was measured
by the formation of PGE2 in the presence of arachidonic acid (30 uM; 30 min). LTA
also caused a time- dependent increase in the COX activity, and COX-2 expression.
Dexamethasone, actinomycin D and cycloheximide inhibited LTA-induced
accumulation of COX activity and COX-2 expression. Polymyxin B, an agent which
binds and inactivates endotoxin, did not affect LTA-induced increase of COX activity
and COX-2 expression. The phosphatidylcholine-phospholipase C inhibitor (D-609)
and phosphatidate phosphohydrolase inhibitor (propranolol) prevented LTA-induced
increase of COX activity and COX-2 expression, while U-73122 (a
phosphatidylinositol-phospholipase C inhibitor) had no effect. The PKC inhibitors
(Go 6976, Ro 31-8220 and GF 109203X) and Ca2+ chelator (BAPTA) also attenuated
LTA-induced increase of COX activity and COX-2 expression. In our previous studies
have demonstrated that A549 cells expressed PKC-a, -y, -1, -A, -z and -p. Treatment of
AS549 cells with LTA caused the translocation of PKC-a and -y but not other isoforms
from cytosol to the membrane fraction, indicating activation of the PKC-a and -y
isoforms. In addition, the adenylate cyclase inhibitor, 2,5-dideoxyadenosine (DDA),
and protein kinase A inhibitors, KT-5720 and H-8, prevented LTA-induced increase of
COX activity and COX-2 expression. The LTA-induced the increase of COX activity
and COX-2 expression were also inhibited by tyrosine kinase inhibitors (genistein and
tyrphostin AG126). The MEK inhibitor (PD 98059) and p38 MAPK inhibitor (SB
203580) also prevented LTA-induced increase of COX activity and COX-2 expression.



LTA caused a concentration- and time-dependent activation of p44/42 MAPK.
Moreover, the LTA-induced p44/42 MAPK activation was inhibited by genistein or
PD 98059, but not by Ro 31-8220, SB 203580 and KT-5720. LTA caused a
concentration- and time-dependent increase in p38 MAPK activity. The LTA-induced
p38 MAPK activation was inhibited by Ro 31-8220, genistein, SB 203580 and
KT-5720, but not by PD 98059. Moreover, the NF-kB inhibitor, pyrrolidine
dithiocarbamate (PDTC), attenuated LTA-induced increase of COX activity and
COX-2 expression. Treatment of A549 cells with LTA for 10 min resulted in the
translocation of p65 NF-kB from cytosol to the nucleus as well as the degradation of
Ik-Ba in the cytosol. NF-kB binding to DNA-protein was also enhanced by LTA. Go
6976, Ro 31-8220, PDTC, genistein, PD 98059 and SB 203580 all inhibited the
DNA-protein binding activity stimulated by LTA, while KT-5720 had no effect. Taken
together, these data indicate that in pulmonary epithelial cells, LTA regulates COX-2

expression by at least three distinct signaling pathways.



