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The effects of vanadate and epidermal
growth factor on the specific activities

of phospholipase A, and

phosphatidylinositol - specific phospholipase C

in human amnion cells

K. KORTE - M. L. CASEY ("

Summary: We have evaluated the specific activity of phospholipase A, (PLA,) and phospha-

tidylinositol-specific phospholipase C (PLC) in human amnion cells in monolayer culture that had
not (CTL) or that had been treated with vanadate (VAN) and/or mouse epidermal growth factor
(mEGF) for 4h. It is known that both agents stimulate prostaglandin (PG) E, synthesis in these
cells. Prospholipase enzyme activities were determined in the 750 X g supernatant fraction of
amnion cell homogenates under optimal in vitro conditions. The specific activity of PLA, ranged
from 1.1 to 1.25 nmol/mg protein/0.5h and that of phosphatidylinositol-specific PLC from 1.04
to 1.2 umol/mg protein/h. Treatment of amnion cell cultures with VAN and/or mEGF had no sta-
tistically significant effect on the specific activiies of either phospholipases. Thus, we conclude
that the stimulation of PGE, production by VAN and mEGF is not due to an increase in the

release of arachidonic acid from glycerophospholipid storage forms in human amnion cells.
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INTRODUCTION

The liberation of arachidonic acid from
tissue lipids is a requisite for the biosyn-
thesis of prostaglandins (PGs) of the “2-
series”) (!). In human fetal membranes
and in most other tissues this is accom-
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plished by the action of phospholipase A
(PLA;) and phosphatidylinositol-specific
phospholipase C [PLC, (*)]. Recently,
we have assessed and discussed the role
of vanadate (VAN) on PGE, production
by human amnion cells in monolayer cul-
ture (%). Evidence has ben provided that
VAN provokes a stimulation of PGE,
formation by a mechanism(s) that involves
de novo protein synthesis. Specifically,
VAN effected an increase in the specific
activity of PGE; synthase and this was
prevented by cycloheximide. In addition,
we have demonstrated that these effects
of VAN were further enhanced by mouse
epidermal growth factor [mEGF, (})].
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The purpose of this investigations was
to evaluate the possibility that VAN
and/or mEGF may act additionally on the
specific activities of PLA, and phosphati-
dylinositol-specific PLC in human amnion
cells in culture.

MATERIALS AND METHODS

Materials

1-palmitoyl-2-[1-4C] arachidonoyl sn-glycero-
3-phosphoethanolamine (59 mCi/mmol) was pur-
chased from Amersham, Arlington Heights, IL,
USA. Myo [23H] inositol (12.5 mCi/mmol)
was from NEN, Boston, MA, USA. PG stan-
dards were obtained from Cayman Chemical
Company, Ann Arbor, MI. USA, and lipid stan-
dards were from Sedary, London, Ontario, Ca-
nada. Sodium orthovanadate and co-factors were
purchased from Sigma, St. Louis, MO, USA.
Mouse epidermal growth factor was from Col-
laborative Research, Lexington, MA, USA, and
all culture media and supplies were obtained
from Gibco, Grand Island, NY, USA,

Ammnion cells in primary monolayer culture

Human amnion tissues were obtained from
three normal pregnancies at the time of elective
cesatean section conducted prior to the onset
of labor. Amnion cells were dispersed enzyma-
tically and placed in culture dishes (60 mm
diameter) as described (#). For each tissue spe-
cimen eight dishes were incubated with VAN
(32 pM) and/or mEGF (15 ng/ml) for 4h.
Thereafter, the cells were collected, sonicated,
and centrifuged at 750 X g for 10 min. at 2°C.
The supernatant fraction was used as the enzy-
me source,

Assay of phospholipase A; and phosphatidylino-

sitol-specific phospholipase C

PLA, activity was assayed by use of the me-
thod described previously (3). Incubation mixtu-
res consisted of TrissHCL (77 mM, pH 8.5),
CaCl, (5 mM), EGTA (1 mM), 1-palmitoyl-2-
[1-14C] arachidonoyl sn-glycero-3-phosphoethano-
lamine (80 pM, 59 mCi/mmol) as substrate and
aliquots of the 750 X g supernatant (0.1-0.2 mg
protein) . The assay mixture were maintained in
a shaking water-bath at 37°C for 30 min., and
the reactions were terminated by the addition of
acetic acid,

The activity of phosphatidylinositol-specific
PLC was determined by the method of Di Ren-
20 et al. (). The standard assay mixtute consi-
sted of Tris-sHCL (20 mM, pH 7.0), phospha-
tidyl [2-3H] inositol (2 mM, 0.05 pCi/pmol),
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mercaptoethanol (4 mM), CaCl, (4 mM), and
enzyme (approximately 0.1 mg protein).

Lipids were extracted by use of the method
of Folch ez al. (7), and radiolabelled arachidonic
acid was separated from radiolabelled glycero-
phospholipids and lysoglycerophospholipids by
thin-layer chromatography as described (8). Ra-
dioactivity that comigrated with authentic ara-
chidonic acid was quantified by liquid scintilla-
tion spectrometry. Enzyme activities of indivi-
dual tissues were analysed in quadruplicate.
Protein was quantified by the method of Lowry
and associates (%) with bovine serum albumin as
the standard. Statistical analyses were conducted
by use of the unpaired Student t test.

RESULTS AND DISCUSSION

Arachidonic acid metabolism has been
investigated in a number of cell cultures
and is stimulated by a variety of com-
pounds including growth factots, tumor
promoters and VAN (* ). Among the
human tissues studied so far, the amnion
is unique in that it synthesizes almost ex-
clusively PGE, and there is little or no
further metabolism (**). In addition, there
is evidence to support the phsysiologic im-
portance of PG production in the initia-
tion and maintenance of labor in women,
and it has been proposed that PGE; pro-
duced in amnion may participate in these
processes (1),

Previously, we found that VAN stimu-
lated PGE; production in human amnion
cell cultures in a time- and dose-dependent
fashion (*). Moreaver, these effects were
further enhanced by the addition of
mEGF (*). We employed VAN and mEGF
because they are among the very few
agents that act to increase PG formation
in these cells (> *?). Evidence has been pro-
vided that both compounds stimulate de
novo protein synthesis, i.e., the specific
activity of PGE, synthase was increased
and in the presence of cycloheximide the-
se effects were abolished (2). This investi-
gation was designed to evaluate, additio-
nally, the specific activities of PLA; and
phosphatidylinositol-specific PLC in hu-
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Table 1. — The effect of mouse epidermal growth
factor and vanadate on the specific activities of
phospholipase A, and phosphatidylinositol-speci-
fic phospholipase C in buman amnion cell cul-
tures.

PLA, PLC
(nmol/mg (umol/mg
protein/0.5 h) protein/h)
CTL 1.1 =0.15 1.04+0.06
mEGF 1.0 *=0.09 1.14+0.07
VAN 095+0.9 09 £0.1
mEGF+ VAN 1.25+0.07 12 *0.15

The data represent the mean+SEM of repli-
cates of 2 tissue specimens analysed in quadru-
plicate. VAN and/or mEGF had no statistically
significant effect on the specific activities of
either phospholipase compared with CTL.

PLA, = Phospholipase A;, PLC = Phospha-
tidylinositol-Specific Phospholipase C, CTL =
Control, mEGF = Mouse Epidermal Growth
Factor, VAN = Vanadate.

man amnion cell cultures. We did so,
because free arachidonic acid, the essential
precursor of PGs of the “2-series”, is
present only in very low concentrations in
cells or tissues, but rather has to be li-
berated by the action of these phospholi-
pases. Both enzymes are Ca?*-dependent
and are well characterized in human am-
nion tissue (*).

The specific activities of PLA, and pho-
sphatidylinositol-specific PLC, as determi-
ned under optimal in vitro conditions, in
human amnion cell cultures that had not
(CTL) or that had been treated with VAN
and/or mEGF for 4h are presented in
Table 1. Neither compound alone or in
combination effected a significant change
in the specific activities of these enzymes.
We employed sn-1-palmitoyl-2-[ 1-*C] ara-
chidonoyl phosphatidylethanolamine for
the determination of PLA; activity becau-
se this is the prefered substrate in human
fetal membranes (). The specific activity
of phosphatidylinositol-specific PLC was
several orders of magnitude greater than
that of PLA, (Table 1). However, some

reservation must be placed on such a
direct comparison since the assays for the
two enzymes were optimized to in vitro
conditions. Whether a similar difference
is expressed in vivo cannot yet be deduced.

Our results were not necessarily expec-
ted because others have shown that mito-
gens, such as EGF and VAN stimulate
phosphatidylinositol metabolism in some
cell systems and also mobilize intracellular
Ca’* (%). Moreover, evidence has been
obtained that VAN and its intracellular
metabolite, vanadyl, inhibits plasma
endoplasmic teticallum membrane (Ca**,
Mg**) ATPase in rat adipocytes, and this
would be expected to give rise to an in-
crease in cytosolic Ca’* (¥%). These effects
on- Ca’* homeostasis may stimulate the
activity of phospholipases. In addition, it
has been demonstrated that the stimula-
tion of PGE, production in human am-
nion cells by mEGF is dependent on the
presence of free arachidonic acid in the
culture medium (**). This conclusion was
based on the observation that mEGF is
ineffective in stimulating PGE, production
in amnion cells maintained in serum-free
culture medium. It is, of course, possible
that the effects of VAN and/or mEGF on
PGE; production in these cells are mani-
fest only in concert with another agent in
the fetal salf serum that evokes mobili-
zation of arachidonic acid, e.g., a sub-
stance that causes an increase in the intra-
cellular free calcium concentration, which
in turn leads to increased activities of pho-
spholipases.

From the result of this investigation, we
suppose, that VAN and/or mEGF do not
act by way of a mechanism that leads to
an increase in the release of free arachi-
donic acid from esterified stores, e.g., by
activation of amnion phospholipases. We
propose, therefore, that both agents effect
an increase in the activities of enzymes in-

volved in the conversion of arachidonic
acid to PGE,.
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