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Abstract

Nitric oxide (NO) plays an important role as a signaling molecule in the proliferation of placenta trophoblasts. In
this study, we investigated the effect of NO on the activation of phospholipase C (PLC) in BeWo cells, choriocar-
cinoma cell line. Sodium nitroprusside (SNP), an agent to produce NO spontanecusly in cells, alone increased
PH]thymidine incorporation of BeWo cells, indicating NO stimulates proliferation of the cells. NO-induced proliferation of
BeWo cells was blocked by U73122, an inhibitor of PLC, suggesting that NO-induced PLC activation is involved in
the cell proliferation. NO also stimulated extracellular signal-regulated kinase (ERK) in BeWo cells, indicated by
increased phosphorylation of ERK1/2 in Western blotting using anti-phospho-ERK1/2 antibody. NO-induced phos-
phorylation of ERK1/2 was not abrogated by U73122. PLCyv; but not PLCY; was tyrosine phosphorylated by SNP in
immunoprecipitation assay using anti-PLCv;/PLCy; antibodies, and SNP-induced phosphorylation of PLCy; was abro-
gated by pre-treatment of cells with genistein and PD98059, indicating that NO induced-phosphorylation of PLCy; is
mediated by ERK. These results suggest that NO stimulates the proliferation of BeWo cells through ERK and PLCv,.
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Fig. 1. Effect of sodium nitroprusside on the proliferation
of BeWo cells.

BeWo cells (5x10%) were treated with increasing concen-
trations of sodium nitroprusside (SNP). After 24 h, cells
were harvested and [*H]thymidine incorporation was
measured, as described under Materials and Methods.
Data represents mean* 5D of three independent experi-
ments.
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Fig. 2. Effect of tyrosine kinase inhibitors on SNP-
induced proliferation of BeWo cells.
BeWo cells were pre-treated with U73122 (1 pM),
PD98059 (10 pM), and genistein (1 uM) for 1 h and
incubated for 24 h with SNP. [3H]thymidine incor-
poration was measured as in Fig. 1. Each value is the
mean+SD of three independent experiments.
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Fig. 3. Dose-dependent effect of U73122 on SNP-induced
proliferation of BeWo cells.
BeWo cells were pre-treated for 1 h with 1 pM U73122
and then further incubated for 24 h in the presence of
250 pyM SNP. Each value is the mean®SD of three
independent experiments.
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Fig. 4. Effect of PLC inhibitor on NO-induced phosphor-
ylation of ERK.
BeWo cells were pre-incubated for 10 min at 37°C with
10 uM PD98059 and 1 uM U73122. Cells were then
treated with 250 uM SNP for 10 min, and the cells were
harvested. The levels of phosphorylated ERK1/2 were
then determined using Western blotting with phosphosp-
ecific sera. Results are representative of three experiments.
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Fig. 5. Effect of SNP and tyrosine kinase inhibitor on
tyrosine phosphorylation of PLCy.
BeWo cells were pre-incubated for 10 min at 37°C with
or without 1 ptM genistein. Cells were then stimulated
with 250 uM SNP for 10 min, and the cells were har-
vested. Cell lysates were mixed with specific antibodies
against PLCv1 and PLCY2 for 1 h and protein A-Sep-
harose were added to the reaction mixture. After 1 h,
the beads were harvested and the levels of tyrosine
phosphorylation (PY) were then determined using West-
ern blotting with phosphospecific sera. Results are rep-
resentative of two experiments. IP; immunoprecipitation,
WB; Western blotting.
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Fig. 6. Effect of PD98059 on SNP-induced tyrosine
phosphorylation of PLCy,.
BeWo cells were pre-incubated for 10 min at 37°C with
or without 10 tM PD98059. Cells were then stimulated
with 250 uM SNP. for 10 min. Immunoprecipitation was
performed as described in Fig. 5. Results are repre-
sentative of two experiments. IP; immunoprecipitation,
WB; Western blotting.
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