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SUMMARY

Human placenta is the major source of activin A in maternal circulation. The aim of
the present study was to evaluate maternal activin A serum concentration in pregnant
women with chronic hypertension (n=14), pregnancy-induced hypertension (n=10)
or pre-eclampsia (n=16). In the group of pregnant women with chronic hypertension
and of healthy pregnant women (n=10) activin A was measured in samples collected
longitudinally throughout gestation. Using a specipc two-site enzyme-linked immuno-
sorbent assay, it has been possible to measure maternal serum activin A concentration.
In addition, the effect of recombinant human activin A administration on mean
arterial pressure and heart rate in female rats have been also investigated.

Mean N sem of maternal serum activin A concentration in pre-eclamptic
women (57.4 N 28.3 ng/ml), was signipcantly higher than in women with
pregnancy-induced hypertension (14.8 N 10.5 ng/ml), chronic hypertension (10.3 N
5.4 ng/ml) or healthy control women (9.2 N 9.4 ng/ml) (P<0.01). Serum activin A
levels evaluated 2 weeks after anti-hypertensive treatment were not signipcantly
different in pre-eclamptic women. Moreover, when exogenous recombinant human
activin A was administered in female rats arterial pressure or frequency of heart rate
did not change.

The present study showed that maternal serum activin A concentration is
abnormally high in patients with pre-eclampsia. Thus, since the patients with chronic
hypertension or pregnancy-induced hypertension have activin A concentration in the
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normal range of values, activin A may be a prognostic marker of hypertension in
preynaricy.

INTRODUCTION

Pre-eclampsia and pregnancy-induced hypertension are associated with reduced uteroplacen-
tal perfusion, fetal growth retardation, pre-term birth, and increased perinatal morbidity and
mortality (Lindheimer and Katz, 1985, Dekker and Van Geijin, 1992).

A placental hormone imbalance in hypertensive pregnant women has been described
(Friedman, Taylor and Roberts, 1991; Eugere, 1992). Indeed, maternal plasma progesterone
(Eugere, 1992), oestradiol (Eugere 1992), human chorionic gonadotrophin (hCG) (Said et al,
1984), corticotrophin-releasing factor (CRF) and adrenocorticotrophin hormone levels are
higher in pregnant women with pre-eclampsia or pregnancy-induced hypertension than in
healthy pregnant women (Wolfe et al, 1988; Jeske et al, 1990; Laatikainen et al, 1991), while
oestriol, human placental lactogen and cortisol levels are unchanged or decreased (Garoff and
Seppala, 1976; Salem et al, 1983). In particular, maternal plasma CRF has been proposed as
a possible prognostic factor in pregnancies complicated by hypertension. However, treatment
of hypertension does not inyuence maternal CRF levels and no correlation has been found
between CRF levels and mean blood pressure (Laatikainen et al, 1991). CRF is a
hypophysiotrophic factor produced by human placenta whose main characteristic is to
stimulate pituitary and placental hormone secretion (Petraglia et al, 1990). Similarly activin is
a hypophysiotrophic factor produced by human placenta (Petraglia, VVaughan and Vale, 1989,
1991) also known as a growth factor, having its activity in the modulation of cell growth and
differentation (Vale et al, 1988; Massague 1989). Among the three forms of activin (activin A,
B and AB) since now recognized, activin A is the only one measurable in maternal circulation
(Petraglia et al, 1993a). Activin B is undetectable, while no specipc assays for activin AB have
been developed. In healthy pregnant women the levels of maternal serum activin A reach the
highest values at term, and decrease after delivery, supporting a placental origin of circulating
maternal activin A (Petraglia et al, 1993a). Since activin and other structurally-related factors,
i.e. transforming growth factor-} (TGF-}), mediate serum-induced endothelin production by
vascular endothelial cells (Brown et al, 1990, 1991) and endothelin is suggested to be involved
in the pathogenesis of pregnancy-induced hypertension (Kamoi et al, 1990), the aim of the
present study was to evaluate maternal activin A serum concentration in pregnant women with
different types of hypertension, i.e. chronic hypertension, pregnancy-induced hypertension
and pre-eclampsia. Patients with chronic hypertension have been studied longitudinally to
evaluate whether a putative superimposition of pre-eclampsia would modify the pattern of
activin A in maternal circulation.

MATERIALS AND METHODS

Subjects
Characteristics of the pregnant women (1n=46) included in the present study are shown in
Table 1.

They are subdivided in four groups: group 1, normotensive pregnant women (n=10,
control); group 2, patients with chronic hypertension (n=14), four of whom became
pre-eclamptic between 26 and 30 weeks of pregnancy; group 3, patients with pregnancy-
induced hypertension (1=10); and group 4, patients with pre-eclampsia (n=12).
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Table 1. Clinical characteristics of the study population
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Patient
age

Weeks at
diagnosis of
(mean N sem) pre-eelampsia diagnosis

Blood
pressure at

Weeks at
parturition
(mean N sem)

Birthwcight
weight
(mean N sem)

Placental
(mean N sem)

Normal 10
pregnaricy
Chronic 14
hypertension
Without 10

superimposed
pre-eclampsia

With
superimposed 4
pre-eclampsia

Pregnancy -
induced 10
hypertension

Pre-eclampsia 12

WO ~NOOU »WNPF

[y

11
12
13
14

279N21

35
30
31
35

29
29
26
35

145/95
170/105
140/90
150/95

150/100
165/95
150/95
140/90
145/90
140/90
140/90
145/90
150/95
145/90

140/95
155/100
150/95
145/95
140/95
145/95
170/105
160/100
140/95
150/90
150/100
160/95

38.4N1.26

38
36
37
38

37
39
38
38
39
41
39
38
38
40

3199 N 114

4120
3030
4110
3430
3750
3870
2200
3250
3750

3460
2630
4230
2800

3220
3330

3280
3170
4100
3250

3120
3550

3320
1455
2480
955
865
740
3850
1580
645
1780
2520
815

545N 24.9

830
550

760
700
850
630
530

900

700
400
760
650

540
610

570

500
800
550
530
720

600
350
500
290
280
250
900
350
180
400
450
220
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The diagnosis of chronic hypertension, pregnancy-induced hypertension or pre-eclampsia
were made according to the criteria proposed by Davey and MacGillivray (1986). Patients
with chronic hypertension had essential hypertension antedating pregnancy (diastolic
90 mmHg). Pregnancy-induced hypertension was diagnosed during the last trimester of
pregnancy and when associated with proteinuria (300 mg/24 h) was depned pre-eclampsia.
Patients with pregnancy-induced hypertension or pre-eclampsia were included in the study at
the time of diagnosis. A blood sample was obtained at least 24 h after hospitalization and bed
rest. Women of group 1 and 2 were followed longitudinally throughout gestation and
underwent clinical examination and blood sampling during the three trimesters (8-12, 16-20,
21-25, 26-30, 31-35, 36-40 weeks of gestation).

In some patients with pre-eclampsia (n=9) an anti-hypertensive treatment was requested
and a latter blood sample was taken after 14 days of treatment with nifedipine slow release
(40-60 mg/day) (Bayer, Germany).

Peripheral blood samples were drawn from the anticubital vein with a polypropylene
syringe and a butteryy needle, and then placed in chilled tubes containing 10 mg/ml blood of
ethylenediaminetetra-acetic acid and aprotinine 50 nl/tube of a solution of 20 000 Ul/ml
(Trasylol 100 000 UIC, Bayropharm, Milan, Italy). The tubes were immediately centrifuged
at 4AC (3000 y for 10 min). All plasma samples were kept at - 80AC until assay.

Activin A assay

Activin A serum concentrations was measured, in the same batch, using a one step mono-
clonal antibody-based ELISA as described elsewhere (Woodruff et al, 1993). Brieyy Nunc
Immunlon Maxisorp microtitre plates were coated overnight. Standards, controls or diluted
samples (1:5 or 1:10) and freshly diluted horseradish peroxidase conjugated were added in 20
per cent normal human serum to each reagent/well and incubated for 2 h at room
temperature. The assay limit of detection was 20 pg. The inter and intra-assay coefpcient of
variation were 6.5 per cent and 2.4 per cent, respectively. The assay does not cross-react with
rh-activin B, rh-inhibin A, rh-follistatin or a2-macroglobulin. The statistical analysis of the
results was calculated by using the Kruskal Wallis analysis of variance and post-hoc Dunnet
test for multiple comparisons; linear correlation analysis has been done between activin A
concentrations and mean blood pressure.

RESULTS

Figure 1 shows the increasing pattern of mean N sem of activin A concentration in healthy
pregnant control women and in patients with chronic hypertension studied longitudinally. No
signipcant difference of mean values of activin A was observed between these two groups of
pregnant women.

The serum concentration of activin A in patients with pre-eclampsia, pregnancy-induced
hypertension and chronic hypertension are reported in Figure 2. In the group of pre-eclamptic
women four patients with chronic hypertension and superimposed pre-eclampsia were
included. Mean (+ sbm) activin A concentration in pregnant women with pre-eclampsia
(n=16) (57.45 N 28.25 ng/ml) was signipcantly higher than in healthy pregnant women at the
same gestational age (9.21 N 9.4 ng/ml) (P<0.01); signipcantly higher than patients with
chronic hypertension at the same gestational age (0.32 N 5.48); and signipcantly higher than
patients with pregnancy-induced hypertension (14.88 N 10.53 ng/ml) (P<0.01). Mean






