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The Role of p44/42 MAPK and NF-kB on
Phorbol-12-Myristate-13-Acetate-Induced Cyclooxygenase-2
Expression in Human Pulmonary Epithelial Cells (A549)
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We examined the role of PKC isoforms and signaling pathway involved in
phorbol-12-myristate-13 acetate (PMA)-induced prostaglandin E2 (PGE2) release, the
increase of cyclooxygenase (COX) activity and COX-2 expression in human
pulmonary epithelial cell line

(A549). PMA caused a concentration- and time-dependent increase in PGE2
formation, the increase of COX activity and COX-2 expression. Actinomycin D and
cycloheximide inhibited PMA-induced PGE?2 release, the increase of COX activity,
and COX-2 expression. The PKC inhibitors (Go 6976 and Ro 31-8220) or long-term
(24 hr) PMA treatment attenuated PMA-induced PGE2 release, the increase of COX
activity and COX-2 expression, while FPT inhibitor II (Ras farnesyl protein
transferase inhibitor) had no effect on PMA-induced responses. The tyrosine kinase
inhibitor, genistein, attenuated PMA-induced PGE2 release, but not PMA-induced the
increase of COX activity and COX-2 expression. In our previously studies have
demonstrated that PKC-a, -y, -1, -A, -pand -Cwere detected in A549 cells. Treatment of
AS549 cells with PMA (1 uM) caused the translocation of PKC-a and -ybut not other
isoforms from cytosol to the membrane fraction. Long-term treatment of PMA (1uM)
resulted in complete down-regulation of PKC-a and -y, indicating the activation of
PKC-a and -yis involved in PMA-mediated responses. The MEK inhibitor (PD 98059)
attenuated PMA-induced PGE2 release, the increase of COX activity and COX-2
expression, while p38 mitogen-activated protein kinase inhibitor, SB203580, had no
effect. Treatmemt of A549 cells with PMA caused p44/42 MAPK activation ; the
activation was inhibited by Ro 31-8220, PD 98059 or long-term PMA treatment, but
not genistein or SB 203580. The NF-«kB inhibitor, pyrrolidine dithiocarbamate (PDTC)
and the Ix-B protease inhibitor, I-1-tosylamido-2-phenylethyl chloromethyl ketone
(TPCK), prevented PMA-induced PGE2 release, the increase of COX activity, and
COX-2 expression. PMA also caused the translocation of p65 NF-kB from cytosol to
the nucleus as well as the degradation of [k-Bain cytosol. Furthermore, the
PMA-induced p65 NF-kB activation was inhibited by Ro 31-8220, PD 98059 or
PDTC, but not SB 203580.These results indicate that PMA might activate PKC to
elicite p44/42 MAPK activation, which in turn initiates NF-kB activation, and finally
induces COX-2 expression and PGE2 release in A549 cells. Of the PKC isoforms
present in A549 cells, only PKC-a and -yactivation are involved in regulating the

PMA-induced responses.



