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Abstract

We have shown that HUVEC from normal pregnancy containéd COX-1 protein but not
COX-2 protein and released 6-keto-PGF |, 277 + 5 ng/ml (for 24 h). In contrast, HUVEC from
preeclampsia contained both COX-1 and COX-2 protein and released significantly lesser amounts
of 6-keto-PGF, (159 £ 8 ng/ml for 24 h; p < 0.05). Thus, COX-2 is expressed in HUVEC from
preeclampsia but not in normal pregnancy and affects the release of prostacyclin suggesting the
involvement of COX-2 in the pathogenesis of preeclampsia. The development of selective inhibitors
of COX-2 may have a potential role in prevention and treatment of preeclampsia.
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The pathogenesis of preeclampsia is poorly
understood. The causes of altered vascular reacti-
vity in preeclampsia are obscure, but research in
two areas shows promise. One popular hypothesis
is that vasoconstriction is due to a relative or abso-
lute deficiency of vasodilating prostaglandins (PGs).
Consistent with this theory are reports that the
renal excretion of prostacyclin metabolites or the
production of these eicosanoids by blood vessels or
by the placenta is lower than normal in preeclamp-
sia, or that thromboxane levels are increased(1-5).
Another hypothesis is that preeclampsia is caused
by vascular endothelial-cell dysfunction(2.6). For
example, circulating substances that are cytotoxic

and mitogenic and that increase the transcription
and production of growth factors have been iden-
tified in endothelial cells in culture and are present
before the disease becomes overt(6-8). The roles of
natriuretic factors, various pump inhibitors, circu-
lating lipid peroxides, endothelin, and serotonin are
all under study, but the studies have not yet
yielded consistent results(2:9-10). Recently, endo-
thelial injury was found to be involved in many
common physiological disturbances in preeclamp-
sia such as hypertension, proteinuria, edema and
activation of the hemostatic system.
Cyclooxygenase (COX) is the first enzyme
in the pathway in which arachidonic acid is con-
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verted to PGs, prostacyclin (PGI,) and thrombo-
xane (TX) Ap(11,12), COX exists in at least two
isoforms. One is a constitutive enzyme (COX-1) pro-
ducing regulatory prostanoids under physiolo-
gical conditions, whereas the other (COX-2) is in-
duced by mitogens and proinflammatory cytokines
during pathological states such as inflammation(13-
16). The amounts of each PG synthesized by COX-1
and COX-2 were different(17). COX-2 may alter the
amount of each PG in preeclampsia to produce a
relative or absolute deficiency of vasodilating PGs.
We have, therefore, investigated whether i) COX-2
protein is expressed in human umbilical vein endo-
thelial cells (HUVEC) from preeclampsia, ii) COX-1
protein is increased in HUVEC from preeclamp-
sia and iii) if there is a different release of 6-keto-
PGF |, (stable metabolite of PGI, which is major
COX metabolites from endothelial cells) from
HUVEC between normal pregnancy and pre-
eclampsia.

MATERIAL AND METHOD
Subjects

Studies included 12 normal pregnant and
12 preeclamptic women who were recruited at
admission to the Department of Obstetrics and
Gynecology, Siriraj Hospital. Gestational age at the
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time of study did not differ significantly, 35 weeks
(range 33 to 36 weeks) in the normal pregnant
group, 36 weeks (range 34 to 38 weeks) in the pre-
eclamptic group.

Preeclampsia was defined on the basis of
the following criteria: no prior history of hyperten-
sion or renal disease, a blood pressure of at least
140 mmHg systolic or 90 mmHg diastolic (mani-
fested on two readings at least 6 h apart) or a rise
in blood pressure of at least 30 mmHg systolic or 15

mmHg diastolic, and proteinuria of > 1% urine pro-
tein(18).

Cell culture

Human umbilical vein endothelial cells
(HUVEC) were obtained from babies born to 12
preeclamptic mothers (PHUVEC) and 12 normal
pregnant women (nHUVEC). Then, endothelial cells
were extracted and cultured in Human Endothelial-
SFM Basal Growth Medium (Gibco) containing 10
per cent foetal calf serum in 6-well culture plates
(2 ml each well) under standard conditions(19).
Cells were grown to confluence until use and re-
placed with fresh medium for 24 h. In each experi-
ment, HUVEC were obtained from a new umbilical
cord and the cell cultures maintained by standard
techniques( 19),

1

The figure shows Western blots using polyclonal antibodies to COX-2 of cell extracted from HUVEC

of normal pregnancy (nHUVEC) and preeclampsia (p(HUVEC). Control nHUVEC at 24 h contained
no COX-2 protein (lane 1). In contrast, pHUVEC at 24 h contained COX-2 protein (lane 2).
Equal amounts of protein (20 pg/lane) were loaded in each lanes. Similar results were obtained
using cell extracts from 12 separate batches of cells.
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Measurement of the release of 6-keto-PGF | in
the supernatant medium and the isoform of COX
protein from pHUVEC and nHUVEC

After HUVEC were incubated with fresh
medium for 24 h, the supernatant from pHUVEC
and nHUVEC was measured for 6-keto-PGF
(a stable metabolite of PGIy which is the major
COX metabolite from endothelial cells) by EIA kit
(Amersham, U.S.A.). The remaining cells were
extracted as previously described(20) for detection
of COX-1 and COX-2 protein by immunoblot
(Western blot) analysis using polyclonal antibody
for COX-1 and specific antibody for COX-2 (Cay-
man, U.S.A)).

Statistical analysis

Student's paired or unpaired t-tests, as
appropriate, were used to determine the significance
of differences between means and a p-value of less
than 0.05 was taken as statistically significant.

RESULTS
The expression of the isoform of COX protein in
pHUVEC and nHUVEC

The study showed that COX-2 protein is
expressed in human umbilical vein endothelial cells
(HUVEC) from preeclampsia but not in HUVEC
from normal pregnancy (Fig. 1). Moreover, the
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Fig. 2.
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amount of COX-1 protein expressed in HUVEC
from preeclampsia was not increased when com-
pared to HUVEC from normal pregnancy (Fig. 2).

The release of 6-keto-PGF, in the supernatant
medium from pHUVEC and nHUVEC

The release of 6-keto-PGF ., the major
COX metabolite in endothelial cells, in supernatant
medium at 24 h was measured before extracting
cells for immunoblotting. The results showed that
6-keto-PGF |, levels in pHUVEC were less than
in nHUVEC (159 + 8 and 277 £ 5 ng/ml; n = 12,
respectively), see Fig. 3. These different levels
were significant at p < 0.05 using the unpaired ¢-
test.

DISCUSSION

We have shown that there are COX-2 pro-
teins expressed in pHUVEC but not in nHUVEC
(Fig. 1). Moreover, the amount of COX-1 protein
expressed in pHUVEC was not increased when
compared to nHUVEC (Fig. 2). Interestingly, the
release of 6-keto-PGF, at 24 h in pHUVEC
was significantly less than in nHUVEC (Fig. 3).
The results clearly demonstrated that COX-2 had
been involved in the pathogenesis of preeclampsia
and affected the release of 6-keto-PGF . in
pHUVEC.

1 2

The figure shows Western blots using polyclonal antibodies to COX-1 of cell extracted from HUVEC

of normal pregnancy (nHUVEC) and preeclampsia (pHUVEC). Control nHUVEC (lane 1) and
PHUVEC (lane 2) at 24 h contained COX-1 protein. The amount of COX-1 protein expressed in
pHUVEC is not increased when compared to nHUVEC. Equal amounts of protein (20 pg/lane) were
loaded in each lane. Similar results were obtained using cell extracts from 12 separate batches of

cells.
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* The mechanisms by which 6-keto-PGF
3007 | | release is decreased in pHUVEC are not known.
o — Several PGs such as PGI, (6-keto-PGFq ), TXA,,

and PGF|, can be synthesised by COX which
exists in at least 2 isoforms namely COX-1 and
COX-2. Thus, there are two posibilities to explain
the mechanism. Firstly, the different PGs which were
200 released from pHUVEC by both COX-1 and COX-2
may produce autoinhibition as a previous report
showed that PGE; can inhibit COX-2 induction in
endothelial cells(Z1). Secondly, there may be some
plasma or serum factors which are responsible for
altered prostacyclin production (6-keto-PGF;) in
preeclamptic patients. This hypothesis was sup-
ported by Baker who found that chronic exposure
(72 h) to plasma from preeclamptic women alters
endothelial cells and results in decreased prostacy-
clin production(zz). Therefore, the decrease in PGl,
0 T level from pHUVEC can refer to events in the cir-
culation of the preeclamptic mother. These cause

nHUVEC pHUVEC imbalance of vasodilating and vasoconstricting PGs.

So, the significance to date of our results sup-

Fig. 3. The figure shows COX activity measured ported the hypothesis that Fhe imbalance of PGs
by the accumulation of 6-keto-PGFy, (a by decreased PQIz production from the endothe-

stable metabolite of PGI, which is major lium causes the increase of blood vessel tone in the

COX metabolite in endothelial cells) at 24 h  preeclamptic patient. The mechanism of this imba-

in the supernatant medium from HUVEC lance is by the induction of COX-2.
of normal pregnancy (nHUVEC; white

column) and preeclampsia (pHUVEC; black A CKNOWLEDGEMENT
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» J’ a oA
maUnngipsdalaatonddiaue-2  lugaaimns enniivapadnnep
- & - R
B INANTUNENARIIADURY (preeclampsia)

Useing sasasuuy, wur, Adsed weslasdng W,
@na  ladmanns, max, p5ied 03 Ussmadeuas (w.a.n.)*

waRNEvaaadanUmIE B INENTIRaBAMENMATIAUNR  (NHUVEC) warassiiduds (pre-
eclampsia; pHUVEC) Qnimauwindss iaadladsiianmgsdaniansimmsynngaeadysiiu  COx-1
war COX-2 1me8 Western blot miwiuaslusdu COX (COX activity) azgnimlasganian 6-keto-PGF
Fudu stable metabolite wpelusaslandu (prostacyclin: PGI,; major COX metabolites Tu HUVEC) lmelB
enzyme immunoassay (EIA) WUl nHUVEC (12 918) nas 6—keto—PGF10l TS 277 + 5 ng/ml i 24
Al wazimIUnnguasisiu cox-1 wdliwumsnngueslysiu COX-2 Tuwz pHUVEC (12 18)
W& 6-keto-PGF TuBinaiibeni nHUVEC 7 24 42l (159 + 8 ng/mi) uazilusfiuwps COX-1 uaz
COX-2 Usingag NNMsAn¥AseUdi Cox-2 funmnmiAnidasiunalnnsiisalsaanusudangelu
nisnassiduiy madnsuAsdnluudeawif - (activity) waznalnmsadn (mechanism of induction) wB3
COX-2 atmnlidlanendasszuaznendinsanilsranusudoagundenepssiduienndu  uazmsld
mItudmiiviansafulsfuees Cox-2  ammasiidutslunsilaaiunazinmlsamnsudongalunds
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