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1) A beta agonist stimulated Na" transport and decreased
the intracellular CI” concentration ([Cl'],) associated with cell
shrinkage via an increase in cytosolic CAMP level by acti-
vating adenylate cyclase in rat fetal distal lung epithelial
(FDLE) cells. 2) Lowering [Cl']; activated a 28-pS nonselec-
tive cation (NSC) channel by elongating the open time of the
channel. 3) cAMP signals were converted to a protein tyro-
sine kinase (PTK)-mediated signal. 4) The PTK-mediated sig-
nal was involved in the cAMP-stimulated Na' transport in rat
FDLE cells.

The fetal lung fluid secreted by lung epithelial cells
plays an important role in development, differentiation
and growth of the fetal lung (1-3). This fluid sectetion
depends on Cl secretion from the basolateral to the
apical space (3). However, the fluid must be cleated from
alveolar air space immediately at birth to allow normal
gas exchange. Catecholamines, circulating levels of which
increase during labor and delivery, have been suggested
to induce clearance of the fluid by stimulating amilotide-
sensitive Na~ transport in lung epithelial cells via a beta-
adrenergic receptor (1, 4).

A beta agonist, the intracellular second messenger of
which is cAMP, stimulated a 28-pS amilotide-sensitive
NSC channel, resulting in an increase of amiloride-
sensitive Na' transport in rat FDLE cells (5-7) which
wete isolated from the fetuses of pregnant Wistar rats
whose gestational ages were 20 days (term, 22 days) and
cultured at 37C in 95% air and 5% CO, humidified
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incubatot for 3 days. A beta-agonist, forskolin and cAMP
caused cell shrinkage under isotonic conditions by stim-
ulating KCl release in rat FDLE cells (8), decreasing
[CI'].. Lowering [Cl]. activated the NSC channel by
elongating the open time of the channel.

Recent teports (9, 10) have shown that the change in
cell volume causes an increase in tyrosine phosphotylation
which is involved in regulation of ion transport and gene
transcription. These studies provide a possibility that in
rat FDLE cells cAMP-induced cell shrinkage might also
cause an increase in tyrosine phosphorylation, although
cAMP-dependent signals are generally converted to
cAMP-dependent protein kinase (PKA)-mediated signals.
To study if in rat FDLE cells the cAMP-dependent sig-
nalings induces PKA activation, we measured PKA acti-
vity in unstimulated and forskolin-stimulated cells (11).
Stimulation with forskolin increased PKA activity about
3-fold. To study whether forskolin stimulates Na" trans-
port through a PKA-mediated signaling pathway, we
next examined effects of PKA inhibitors on the forskolin
action. KT5720, H8 and mytistoylated PKA inhibitor
peptide (myr-PKI14-22), PKA inhibitors (12-14), de-
creased the basal Isc, suggesting that the inhibitors ap-
plied in the present study wete effective as PKA inhibi-
tors in rat FDLE cells. However, even in rat FDLE cells
treated with these PKA inhibitors forskolin still stim-
ulated the amiloride-sensitive Isc, and the forskolin-
induced amiloride-sensitive Isc (Isc) was not affected by
these PKA inhibitors. These tesults strongly suggest that
the forskolin-activated PKA may not be involved in the
forskolin regulation of the amiloride-sensitive Na" trans-
pott.

Tytphostin A23, a PTK inhibitor (15), decteased the
basal Isc, and in the cell treated with 100 yuM tyrphostin
A23 for 30 min, forskolin failed to increase Isc. Tyrpho-
stin A23 diminished the forskolin-stimulated amilotide-
sensitive Isc dose-dependently. These results suggest that
forskolin stimulates the Na" transport by increasing the
28-pS NSC channel activity via a pathway dependent on
PTK (maybe non-receptor type). Forskolin also increased
phosphotylation of tyrosine residues of ~70-80 kDa, ~97
and ~110-120 kDa proteins. A PTK ighibitor, tyrpho-
stin A23, abolished the forskolin action on tyrosine
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phosphotylation. These results suggest that forskolin
would activate PTK, leading to tyrosine phosphorylation
and supporting an idea that the activated PTK may be
involved in the forskolin stimulation of Na” transport in
rat FDLE cells.

NPPB (100 pM) abolished the forskolin action on cell
volume and amilotide-sensitive Isc. The stimulatory ac-
tion of forskolin on phosphotyrosine was also abolished
by NPPB. These obsetrvations suggest that NPPB abol-
ishes the forskolin action on the amiloride-sensitive Na"
transpott by preventing activation of PTK via blockade
of cell shrinkage through its inhibitory action on Cl°
channels (conductances) which are required for cell
shrinkage, indicating that physiological significance of
cell volume change.
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