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Abstract

Phospholipase D (PLD) plays an important role as a signaling molecule in the activation of neutrophils. In this
study, effect of nitric oxide (NO) and ¢cGMP on the activation of PLD in human neutrophils was investigated. Sodium
nitroprusside (SNP), an agent to produce NO spontaneously in cells, alone increased PLD activity and the maximal
activation was obtained with 0.5 mM SNP. Dibutyryl-cAMP, an agent to increase an intracellular cAMP concentration
inhibited formyl-Met-Leu-Phe (fMLP)-stimulated PLD activity but 8-bromo-cGMP (300 M), an agent to increase an
intraceliular cGMP concentration did not affect basal and fMLP-stimulated PLD activity. NO-induced activation of PLD
was not blocked by KT 5823, an inhibitor of cGMP-dependent protein kinase (PKG), suggesting that NO-induced PLD
activation is not mediated by ¢cGMP. NO also stimulated p38 mitogen activated protein kinase (MAPK) in human
neutrophils, indicated by increased phosphorylation of p38 MAPK in Western blotting. NO-induced phosphorylation
of p38 MAPK was not inhibited by KT 5823 or n-butanol. RhoA, an regulatory factor of PLD activation was trans-
located from cytosolic fraction to plasma membranes by fMLP or phorbol ester, and fMLP-stimulated but not phorbol
ester-stimulated translocation of RhoA was inhibited by ¢GMP. These results suggest that NO stimulates PLD activity
through other unidentified factor(s) than ¢cGMP even though cGMP inhibits the activation of RhoA.
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Fig. 1. Effect of sodium nitroprusside on phospholipase
D activity human neutrophils.
Freshly isolated neutrophils were treated with increasing
concentrations of sodium nitroprusside (SNP) for 15 min
in the presence of 1.6% ethanol. The reactions were
terminated by addition of chloroform and methanol and
then the formation of phosphatidylethanol (PEth) was
measured as described in "Materials and Methods". Data
represents mean +SD of three independent experiments.
*P<0.05 with respect to control.
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Fig. 2. Effect of ¢cGMP on unstimulated and fMLP-
stimulated PLD activity of human neutrophils.
Freshly isolated neutrophils were preincubated for 10
min at 37°C with buffer (None). 300 M 8-bromo-cGMP
(+¢GMP), and 300 M dibutyryl cAMP (+cAMP), and
then further incubated for 15 min in the presence
(+fMLP) or absence (-fMLP) of 1 ¢M fMLP with 1.6%
ethanol. PLD activity was measured as Fig. 1. Each value
is the meantSD of three independent experiments.
*P<0.05 with respect to none.
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Fig. 3. Effect of PKG inhibitor, KT 5823 and p38 MAPK
inhibitor, SB203580 on SNP-induced activation of
PLD.

Neutrophils were preincubated for 10 min at 37°C with
5 M KT 5823 or 10 1M SB 203580 and then further
incubated for 10 min in the presence or absence of 5 mM
sodium nitroprusside (SNP). The cells were the stim-
ulated with 1 ¢ M fMLP for 15 min and PLD activity
was measured. Each value is the meantSD of three
independent experiments.

*P<0.05 with respect to no addition of SNP.
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Fig. 4. NO-induced phosphorylation of p38 MAPK is not
related to PKG and PLD pathways.
Neutrophils were preincubated for 10 min at 37°C with
5 ¢ M KT 5823, 10 M SB 203580, 1% n-butanol, or 1%
t-butanol. Cells were then treated with 5 mM SNP for
10 min, and the cells were harvested. The levels of
phosphorylated p38 MAPK were then determined using
Western blotting with phosphospecific sera. Results are
representative of three experiments.
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Fig. 5. Effect of cGMP on the translocation of RhoA from
cytosol to plasma membrane.
Neutrophils were preincubated for 10 min at 37°C with
buffer (None) or 300 ¢ M 8-bromo-cGMP (+cGMP). Cells
were then stimulated with 100 nM PMA or 1 M fMLP
for 15 min. Membrane fractions were isolated from mid
layer of sucrose gradient (30%/50%) as described in
"Materials and Methods". Proteins (15 x g) were resolved
by SDS-polyacrylamide gel electrophoresis, transferred to
nitrocellulose membrane, and visualized using antibody
to RhoA. Recombinant human RhoA (thRhoA) was used
as positive control. Results are representative of two
experiments.
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