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Urinary PGE and PGF2aexcretion was estimated in 11 healthy full-
term (mean birth weight, 3327 g; mean gestational age, 39.2 weeks), 15
healthy preterm (mean birth weight, 1722 g; mean gestational age, 32.1
weeks) and in 9 preterm infants suffering from hyaline membrane disease
(HMD) (mean birth weight: 1464 g, mean gestational age: 31 weeks).

Measurements were carried out on the 1st, 3rd and 5th days of life
by radioimmunoassay, using Clinical Assays Inc. RIA Kits.

Urinary PGE excretion on the first day of life was 3.76 + 0.41 ng/day,
2.43 + 0.65 ng/day and 1.19 + 0.27 ng/day for healthy full-term, healthy
premature and premature infants with HMD, respectively. The differences
were significant at the level of p < 0.05. With advancing postnatal age
urinary PGE excretion markedly increased in each group (p < 0.05).

Urinary PG F2aexcretion on the first day was 10.8 £+ 2.0 ng/day in
full-term, 6.6 £+ 2.2 ng/day in healthy premature and 4.35 + 1.9 ng/day
in premature infants with HMD. Then an inconsistent rise could be observed
without statistically significant difference between the individual groups
of various postnatal age and between the different groups of the same

postnatal age.

The decreased renal PGE production

is suggested to be involved

in the pathomechanism of HMD.

The prostaglandins (PG) are well-
known to be involved in the regula-
tion of a number of biological proces-
ses, but their importance in perinatal
pathophysiology is not well under-
stood.

High plasma PGE and F2a levels
were found in pregnant women [5, 7],
and the level rose further during
labour and delivery [17, 22, 26].
PGs cross the placenta freely and
their concentration is higher in cord
blood than in the blood of young

infants, children or adults [30, 34,
35]. The increased PG production
seems to have an important role in
maintaining fetal circulation in utero
[20, 31, 32, 33] and also in normal
postnatal cardiopulmonary adapta-
tion [8, 0, 14, 21, 27, 28].

As about 00% of PGE and F is
metabolized in the lung during one
circulation through the pulmonary
vasculature [12] the maternal PGs
may only have a short-term effect
on the neonate, and after the immedi-
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ate postnatal period the plasma level
is governed mainly by the newborn’s
own PG production.

In an attempt to provide informa-
tion on the role of PGs in neonatal
adaptation, a study was made to
assess neonatal PG production by
measuring urinary excretion of PGE
and F 2 in full-term and healthy
preterm infants and also in those with
hyaline membrane disease (HMD).

Material and Methods

Three groups of male newborn infants
were selected for the study.

Group | comprised 11 healthy full-term
newborn infants with a mean birth weight
of 3327 g (range, 2750 -4400 g) and mean
gestational age of 39.2 (range, 37—41)
weeks.

Group Il consisted of 15 healthy preterm
infants with birth weight and gestational
age varying between 980 and 2350 g
(mean, 1722 g) and between 29 and 34
weeks (mean, 32.1 weeks), respectively.

The infants of groups | and Il after a
normal pregnancy were delivered vaginally;
their one-minute Agpar score was more
than 7.

Group Ill included 9 preterm infants
with HMD. Their mean birth weight and
mean gestational age was 1454 g and 31
weeks (ranges, 850—2580 g and 26 —3G
weeks), respectively.

The diagnosis of HMD was based on
clinical evaluation (tachypnea, retractions,
expiratory grunting and the need of in-
creased inspiratory oxygen concentration
to maintain arterial oxygen tension above
50 mm Hg) and confirmed by chest
X -ray examination. Five infants survived,
4 died on the 2nd. 3rd and 4th days of life;
autopsy revealed HMD and intraventicular
haemorrhage in all of the latters.

Urinary PG E and F.a excretion was
determined on the 1st, 3rd and 5th days of
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life. Urine was fractionally collected for
24 hours. The specimens were refrigerated,
pooled and stored at —20 °C until analy-
sis. Immunoreactive PGE and PGF,a
were measured by radioimmunoassay using
Clinical Assays Inc. RIA kits. Each sample
was assayed in duplicate and the mean
was calculated.

The extraction and assay procedure
followed the method of Jaffe et al. [25]
and Gutierrez—Cernosek et al. [19] with
some modifications. Ten ml urine was
used for analysis. Neutral Ilipids were
removed with petroleum ether and I'Gs ex-
tracted with ethyl acetate: isopropanol :
0.2 NHC1 3:3:1. PGs were fractionated
using silicic acid column chromatography

and the fractions were eluted with a
mixture of benzene — ethyl acetate —
methanol. For PGE determination the

extract was converted to PGB by INNaOH
and radioimmunoassayed with PGB anti-
body.

In our laboratory the normal value for
adults ranged from 55 to 115 ng/day
(mean, 75 ng/day) for PGE, and from
82 to 195 ng/dav (mean, 132 ng/day) for
PG F2s;

Statistical evaluation
Student’s t test.

was done by

Results

Postnatal urinary PGE excretion
in the three groups is shown in Fig. L
On the first day of life, PGE excre-
tion ingroup | was 3.76i 0.41 ng/day,
in group 11 2.43 + 0.65 ng/day (p O

0.05), and in group Il 1.19 +
0.27 ng/day (p <70.05). With ad-
vancing age, PGE excretion increased
in each group (p < 0.05), but most
rapidly in infants recovering from
HMD.

On the 3rd and 5th days of life,
there was no significant difference
between the three groups.
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Fig. 1.

Urinary PGE excretion in healthy term and healthy preterm

infants and in

preterm infants with HMD during the first week of life

postnatal age (days)

Fig. 2. Urinary PGF2a excretion in healthy term and healthy preterm

infants and in

preterm infants with HMD during the first week of life

Fig. 2 shows urinary PGF2 ex-
cretion as a function of postnatal age.
In group | the mean was 10.8 di 2.0
ng/day; ingroup Il, 6.6 d: 2.2 ng/day;
and in group 111, 4.36 dr 1.9 ng/day,
much higher than the respective va-
lues for PGE excretion on the first
day of life.

Subsequently, an inconsistent rise
in PGF2 excretion was observed
without significant differences among
the different groups.

As a result of these changes, the
ratio PGE to PGF2 excretion was
low during the first day, followed by
a gradual rise parallel with age; this
pattern was particularly pronounced
in group Il1I.

Discussion

PGs have been shown to have a role
in the cardiopulmonary adaptation
of the neonate. Infants born to moth-
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ers on indomethacin treatment devel-
oped a syndrome of persistent fetal
circulation [8, 9, 28]. Indomethacin,
an inhibitor of PG synthesis, has
successfully been used to induce
closure of the patent ductus arteriosus
complicating the respiratory distress
syndrome in premature infants [14,
21, 27]. There is also evidence to
suggest that PGs may be involved
in the pathogenesis of HMD. In
support of this, the following find-
ings should be considered.

1. PGs of the E series are potent
vasodilatators, while PGP’s are vaso-
constrictor substances. An increase
in PGF and a decrease in PGE con-
centration or both may result in a
fall in the PGE to PGF ratio and
lead to increased pulmonary vascular
resistance and subsequent pulmonary
hypoperfusion [29].

2. PG’s are known to enhance adre-
nal steroid production [13, 24]. In-
creased cortisol output by the fetal
adrenals may be a mechanism by
which normal maturation of pulmon-
ary surfactant occurs [10, 11].

3. Augmentation of cAMP con-
centration in the fetal lung has been
associated with accelerated pulmon-
ary maturation [2, 3]. PGs have been
shown to increase the tissue cAMP
concentration by increasing adenylate
cyclase activity [4, 23], thus PGs
may be supposed to contribute to
the acceleration of fetal lung matura-
tion. Recent findings indicate, how-
ever, that PG E and F act antagonisti-
cally in respect to cAMP and cortisol
output, stressing the importance of
PGE in surfactant formation [24].
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4, Both PGE2 and F 2t stimulate

the incorporation of 3H-choline and
MUC-palmitate into dipalmitoyl le-
cithin; in this, PGE, is much more
effective than PGF,a [6].

The present study provided further
evidence that PGs may be implicated
in the aetiology of HMD, by de-
monstrating a decreased urinary PGE
to PG F2tratio in preterm infants with
HMD. The decrease of this ratio was
due to the low rate of urinary PGE
excretion. With increasing postnatal
age, urinary PGE excretion increased
rapidly; the increase was due either
to the recovery from HMD or to
the routinely administered furosemide
which is known to enhance renal
production and release of PGE [1].
At the same time, significantly elev-
ated plasma PGE and PGF levels were
found in the acute phase of RDS,
while in agreement with our results,
the ratio PGE to PGF in plasma was
significantly reduced [15].

As far as urinary PGE and F2
excretion reflects their endogenous
production rate [16], the high plasma
concentration of PGE and PGF2
as compared to the normal (K2 or
even reduced (E) urinary PG excre-
tion can be regarded to indicate either
a decreased metabolic clearance in
the lung tissue, or a diversion of
circulating PGs through right to left

shunts from their pulmonary cata-
bolic sites.
The reason for the limited renal

PGE excretion in HMD is not clear.
It might be a result of the decreased
renal function in infants suffering
from respiratory distress syndrome
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with indomethacin to the persistence
of fetal circulation syndrome. J. Pediat.
92, 484 (1978).

. Faweln,P. M., Aery,M. E.: Hyaline
membrane disease. Amer. Rev. resp.
Dis. 111, 657 (1975).

.Faol, M. de M., TuldHirslss; D.:
Total cortisol in amniotic fluid and fetal
lung maturation. New. Engl. J. Med.
292, 133 (1975).

[18], butthe normal value of renal
PG F2a excretion speaks against this
assumption. Whatever the cause of
the decreased urinary PGE excretion
in HMD, it may be of great im-
portance in influencing the pathologi-
cal processes leading to HMD.
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