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The effect of vanadate of arachidonic acid 

metabolism in human amnion cells 

K. KORTE - K. MARZUSCH - M. L. CASEY<·)

Summary: This investigation was designed to investigate the effects of vanadate on arachidonic 
acid metabolism in human amnion cell in primary monolayer culture that served as a model system. 
The secretion of prostaglandin E, (PGE,) into the culture medium was quantified by radioimmu
noas郘ay. The rate of conversion of [14C] arachidonic acid to [14C] PGE2 (PGE2 synthase) was de
termined in cell sonicates under optimal in vitro conditions. A maximal stimulation of PGE, pro
duction and PGE, synthase activity was determined with vanadate at a concentration of 32 µM) 
was effective maximally after 4 h of treatment, i.e., the production of PGE, was stimulated 2,3-
fold, and the specific activity of PGE, synthase 2,1-fold compared with control incubations, re
spectively. We suggest that vanadate acts to increase the rate of conversion of arachidonic acid to 
PGE, by a mechanism that involves de novo protein synthesis or that alters the phosphorylation 
state of enzymes that are requisite for the conversion of arachidonic acid to PGE,. 
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INTRODUCTION 

Vanadate is known to have a wide ran
ge of biological activities. In vitro, va
nadate inhibits a number of phosphate 
transfer reactions, e.g., ATPase (1), pho
sphatases (2 · 3), and kinases (4) while adenyl 
cyclase is activated (5). In NRK-1 cells, 
vanadate inhibited specifically protein-ty
rosine phosphate dephosphorylation (4), 
and in A-4 31 membrane preparations (de
rived from a human vulvar epidermoid car
cinoma) inhibited dephosphorylation of 
phosphotyrosine histones (6). In cell cul-
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tures, arachidonic acid metabolism is sti
mulated by a variety of compounds and 
some of these agonists act by way of 
deesterification of cellular phospholipids 
and/ or by modification of the phosphory
lation state of proteins (7). Evidence has 
been provided that vanadate stimulates 
the release of prostaglandin (PG)压in
rat renal cortical slices and it has been 
speculated that this was due to an activa
tion of phospholipase A2 （勺． In addition, 
evidence has accumulated that is indica
tive, however, that de novo synthesis of 
cyclooxygenase is crucial in the regulation 
of PG production (9). Vanadate enhances 
the stimulatory effects of several agonists 
on cyclooxygenase products in different 
cell cutures, but inhibits the lipoxygenase 
pathway in rat basophil leukemia cells in 
the presence of the Ca2+ ionophor A-
23187 (10). It has been suggested that, at 
least in part, deesterification of lipids is 
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