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The effect of 17f-estradiol and endothelin 1
on prostacyclin and thromboxane production
in human endothelial cell cultures

A.O. MUCK - H. SEEGER - K. KORTE - T.H. LIPPERT

Summary:

The effect was investigated of endothelin 1 and 17f-estradiol on prostacyclin and

thromboxane A, production (determined as the stable metabolites 6-keto-PGF1. and thromboxane
B, , respectively) in endothelial cell cultures obtained from veins of human umbilical cord.
There was a statistically significant increase of 6-keto-PGF1, production with endothelin 1

at concentrations of 107% and 10™°M [9.5 = 1.1% and 7.2 = 0.9%, (X £ SD, n = 5), respectively]
compared to basal production. In contrast, 178-estradiol alone (107¢ and 107* M) had no effect.
In the presence of 17B-estradiol (107*M) the stimulating effect of endothelin 1 (107® and 107°M)
on 6-keto-PGF1. production was further enhanced to 60.0 = 22.5% and 39.5 & 22.1%, respec-

tively, compared to basal values.

With respect to thromboxane B,, no change in its production was observed by the addition

of endothelin 1 and 17fB-estradiol, alone or in combination in

above.

the concentrations mentioned

These results indicate that 17(3-estradiol potentiates the effects of endothelin 1 on prostacyclin

production in human endothelial cells.
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INTRODUCTION

The endothelins are very potent vaso-
constrictive substances. Endothelin 1,
which is produced by endothelial cells has
in addition to its constrictory properties a
stimulating effect on the production of
vasodilatory substances such as prosta-
cyclin, endothelial derived relaxing factor
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(EDRF) and atrial natriuretic peptide
(ANP). This can be interpreted as a coun-
terbalance to vasoconstriction (3).

By means of dopplersonographic me-
thods it has been shown that the natural
estrogen, 17(3-estradiol, induces vasodila-
tation (*°). The mechanism(s) by which
this occurs is not quite clear yet. In in
vivo studies there was an increase of pro-
stacyclin metabolites in urine after estra-
diol application but in iz vitro investiga-
tions estradiol had no effect on prostacy-
clin production (7).

The purpose of the present investiga-
tion was to evaluate the effect of estra-
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diol and endothelin 1 on prostacyclin pro-
duction in human umbilical cord endo-

thelial cells.

MATERIALS AND METHODS

Human umbilical cords were obtained after
normal vaginal deliveries. Cell dispersion were
prepared by treatment with collagenase (0.1%)
in phosphate buffer (pH 7.4) for 10 min at room
temp., placed in culture dishes and allowed to
replicate to confluence in Dulbecco’s Modified
Eagle Medium/Nutrient Mix F12 (1:5, v/v)
that contained fetal calf serum (10% v/v), en-
dothelial growth factor (20 pg/ml), heparin
(50 pg/ml), streptomycin (100 pg/ml) and
amphotericin B (2.5 pg/ml). Cell cultures were
maintained in an atmosphere of CO, (5%) in air.

Tissue culture media and supplies, antibiotics
and fetal calf serum were purchased from Gibco,
Eggenstein, Germany. Endothelial cell growth
factor was purchased from Boehringer, Mann-
heim, Germany.

Assay procedures.

The experiments were initiated in duplicates
by the addition of 178-estradiol (dissolved in
ethanol and or endothelin (dissolved in
0.9% NaCl-solution) to confluent cell cultures
(passages 2-3) to give a final concentration of
107* and 10™°M for endothelin 1 and 107 and
107* M for 17B-estradiol in the culture medium.
The amount of ethanol was < 0.2% (v/v). In
cubations were performed for 24 h. All experi-
mental values were corrected for blanks in
samples that were treated with solvent mixture
alone. At the end of the incubation period the
culture medium was collected and 6-keto-PGF1,
and thromboxane B, were determined directly
according to the method of Dray (8). The sensi-
tivity of the 6-keto-PGF1, assay was 160 pg/ml
and the inter- and intra-assay coefficient of va-
riation were 8.4 and 6.29%, respectively. The
sensitivity of the thromboxane B, assay was 52
pg/ml and the inter- and intra-assay coefficient
of variation were 7.4 and 4.99%, respectively.

Statistical analyses were conducted by the
use of the unpaired Student t test.

RESULTS

Estradiol alone had no influence on the
prostacyclin production in all concentra-
tions tested compared to the basal value.
Endothelin 1 alone changed the prosta-
cyclin production in endothelial cell cul-
tures from human umbilical cord veins in
both concentrations (Tab 1, Fig. 1). The
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Table 1. — 6-keto-PGF1. and thromboxane B,
production in cell cultures from buman umbilical
cord vein after addition of different concentra-
tions of endothelin 1 (ET1) and 17B-estradiol
(E2) alone or in combination (pg/ml culture
medium, ¥ = SD, n = 5).

6ketoPGF1,  hrombe-
(pg/ml) (pg/ml)
Control 454+ 99 379+20
ET1 (1078 M) 465+103* 388+25
ET1 (10° M) 466+123* 399+22
E2 (10° M) 456101 375+23
E2 (10 M) 452+ 98 381+32
ET1 + E2
(1078/107°* M) 466+ 51 393+19
ET1 + E2
(107%/107* M) 1033 +102%* 401 +27
ET1 + E2
(107°/107°* M) 453+113 388+31
ET1+ E2
(107°/107% M) 903 +120%* 396+28

* p < 005; ** p< 00L.

increase was 95+ 11% and 7.2 =+
0.9% at a concentration of 107*M and
10°M, respectively. The addition of
estradiol (107*M) to both endothelin con-
centrations did not change the prostacy-
clin production statistically significant. In
contrast, addition of the lower dosage
estradiol (107*M) showed a statistically
significant increase of the prostacyclin
production of both endothelin concentra-
tions. With the endothelin concentration
of 107*M an increase of 60.0 = 22.5%,
with 107°M an increase of 39.5 +=22.1%
was observed.

As shown in figure 1 the thromboxane
B, production in endothelial cell cultures
was not affected by endothelin 1 and
estradiol, alone or in combination.

DISCUSSION

The mechanism by which 17(3-estradiol
induces vasodilatation in vivo is not known
but it is possible that prostaglandins are
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involved. In in vitro studies with endo-
thelial cell cultures 17B-estradiol alone
did not stimulate prostacyclin production
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Fig. 1. — Relative production of 6-keto-PGF1.
(a) and thromboxane B, (b), expressed as per-
centages of the basal values, in endothelial cell
cultures from human umbilical cord vein after
addition of endothelin 1 (ET1) and 17(-estra-
diol (E2) alone or in combination (x *+ SD,
n =>5).

Concentrations in I:

10*M ET1

107*M ET1 + 10°°M E2
107°M ET1 + 10*M E2

=7l

Concentrations in II:

10°M ET1

10°M ET1 + 10°M E2
10°M ET1 + 10*M E2

=lZN

(219, On the other hand, endothelin 1
has been shown to increase prostacyclin
synthesis in cell cultures of different spe-
cies and it has been hypothesized that this
may due to activation of phospholipase
A,, an increase of intracellular Ca’* or
by a G-protein mediated mechanism (***).

We found that 178-estradiol potentiated
the effect of endothelin 1 on prostacyclin
production in human umbilical cord endo-
thelial cells. The stimulation of prosta-
cyclin synthesis was greatest at a concen-
tration of 107*M for both endothelin 1
and estradiol. The mechanism by which
this occurs is still unknown. The vaso-
dilatory effect of 17(3-estradiol that has
been observed in iz vivo experiments (* )
may be due to a synergistic action of dif-
ferent substances. As shown, a possible
way could be the combined effect of estra-
diol and endothelin 1.
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