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U rin a ry  P G E  and  P G F 2a excre tion  w as e s tim a te d  in  11 h e a lth y  full- 
te rm  (m ean  b ir th  w eigh t, 3327 g ; m ean  g e s ta tio n a l age, 39.2 w eeks), 15 
h ea lth y  p re te rm  (m ean  b ir th  w eight, 1722 g ; m ean  g e s ta tio n a l age, 32.1 
weeks) an d  in  9 p re te rm  in fan ts  suffering  from  hy a lin e  m em b ran e  disease 
(HM D) (m ean  b ir th  w eigh t: 1464 g, m ean  g e s ta tio n a l age: 31 w eeks).

M easu rem en ts  w ere carried  o u t on  th e  1st, 3 rd  and  5 th  d ay s  o f  life 
b y  rad io im m u n o assay , using C linical A ssays In c . R IA  kits.

U rin a ry  P G E  excre tion  on th e  f i rs t d a y  o f  life w as 3.76 ±  0.41 ng /day , 
2.43 ±  0.65 n g /d a y  and  1.19 ±  0.27 n g /d ay  fo r h e a lth y  fu ll- te rm , h e a lth y  
p re m a tu re  a n d  p re m a tu re  in fan ts  w ith  H M D , resp ec tiv e ly . T he d ifferences 
w ere s ig n ifican t a t  th e  level o f  p  <  0.05. W ith  adv an c in g  p o s tn a ta l  age 
u rin a ry  P G E  ex cre tio n  m ark ed ly  increased  in  each  g ro u p  (p <  0.05).

U rin a ry  P G F 2a excre tion  on th e  f i r s t  d a y  w as 10.8 ±  2.0 n g /d ay  in 
fu ll-te rm , 6.6 ±  2.2 n g /d ay  in  h e a lth y  p re m a tu re  a n d  4.35 ±  1.9 ng /d ay  
in  p re m a tu re  in fa n ts  w ith  H M D . T hen  an  in co n s is ten t rise  could  be observed  
w ith o u t s ta tis tic a lly  s ign ifican t d ifference be tw een  th e  in d iv id u a l g roups 
o f v a rio u s  p o s tn a ta l  age a n d  betw een  th e  d iffe ren t g ro u p s o f  th e  sam e 
p o s tn a ta l  age.

T he  decreased  ren a l P G E  p ro d u c tio n  is suggested  to  be involved 
in  th e  p a th o m e c h a n ism  o f  H M D .

The prostaglandins (PG) are well- 
known to be involved in the regula­
tion of a number of biological proces­
ses, bu t their im portance in perinatal 
pathophysiology is no t well under­
stood.

High plasma PG E and F 2a levels 
were found in pregnant women [5, 7], 
and the level rose further during 
labour and delivery [17, 22, 26]. 
PGs cross the p lacenta 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 im portant role in 
m aintaining fetal circulation in utero 
[20, 31, 32, 33] and also in normal 
postnatal cardiopulm onary adap ta­
tion [8, 0, 14, 21, 27, 28].

As about 00% of PG E and F  is 
metabolized in the lung during one 
circulation through the pulmonary 
vasculature [12] the m aternal PGs 
m ay only have a short-term  effect 
on the neonate, and after the immedi­
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a te  postnata l period the  plasm a level 
is governed mainly by the  new born’s 
own P G  production.

In  an  attem pt to provide inform a­
tion  on the role of PGs in neonatal 
ad ap ta tio n , a study was m ade to 
assess neonatal PG production by 
m easuring urinary excretion of PG E 
an d  F 2a in full-term and  healthy 
p re te rm  infants and also in those with 
hyaline membrane disease (HMD).

M a t e r ia l  and M e t h o d s

T h re e  g ro u p s  of m ale  n e w b o rn  in fa n ts  
w ere  se lec ted  for th e  s tu d y .

G ro u p  I  com prised 11 h e a l th y  fu ll- te rm  
n e w b o rn  in fa n ts  w ith a m ean  b ir th  w eigh t 
o f  3327 g  (range, 2750 -4400 g) a n d  m ean  
g e s ta tio n a l age o f 39.2 (ran g e , 37 — 41) 
w eeks.

G ro u p  I I  consisted of 15 h e a l th y  p re te rm  
in fa n ts  w ith  b ir th  w eight a n d  g e s ta tio n a l 
age  v a ry in g  betw een 980 a n d  2350 g 
(m ean , 1722 g) and  betw een  29 a n d  34 
w eek s (m ean , 32.1 w eeks), re sp e c tiv e ly .

T h e  in f a n ts  o f groups I  a n d  I I  a f te r  a  
n o rm a l p re g n a n c y  were delivered  v ag in a lly ; 
th e i r  o n e -m in u te  A gpar score w a s  m ore  
th a n  7.

G ro u p  I I I  included 9 p re te rm  in fa n ts  
w ith  H M D . T h e ir m ean  b ir th  w e ig h t a n d  
m e a n  g e s ta tio n a l age w as 1454 g  a n d  31 
w eeks (ran g es, 850 — 2580 g a n d  26 —3G 
w eek s), respec tive ly .

T h e  d iag n o s is  o f H M D  w as b a se d  on 
c lin ica l e v a lu a tio n  (tachypnea , re t ra c t io n s , 
e x p ir a to r y  g ru n tin g  and  th e  n e e d  o f  in ­
c rea sed  in sp ira to ry  oxygen c o n c e n tra tio n  
to  m a in ta in  a rte ria l oxygen te n s io n  ab o v e  
50 m m  H g ) and  confirm ed  b y  ch est 
X - ra y  ex am in a tio n . F ive in fa n ts  su rv iv e d , 
4 d ied  on  th e  2nd. 3rd and  4 th  d a y s  o f  life; 
a u to p s y  rev ea led  HM D  and  in t ra v e n t ic u la r  
h a e m o r rh a g e  in  all o f th e  la t te r s .

U r in a r y  P G  E  and  F . a e x c re tio n  w as 
d e te rm in e d  on th e  1st, 3rd an d  5 th  d a y s  o f

life. U rine  w as fra c tio n a lly  co llected  for 
24 hou rs . T he specim ens w ere re frig e ra ted , 
pooled a n d  s to red  a t  — 20 °C u n ti l  a n a ly ­
sis. Im m u n o rea c tiv e  P G E  an d  P G F ,a 
w ere m easu red  by  rad io im m u n o assay  using 
C linical A ssays In c . R IA  k its . E a c h  sam ple 
w as assayed  in  d u p lic a te  a n d  th e  m ean  
w as ca lcu la ted .

T he e x tra c tio n  an d  a ssay  p rocedu re  
follow ed th e  m e th o d  o f  Ja f fe  e t  al. [25] 
an d  G u tie rrez  —C ernosek e t  al. [19] w ith  
som e m od ifica tio n s. T en  m l u rin e  w as 
used  fo r analysis. N e u tra l lip id s  w ere 
rem oved  w ith  p e tro leu m  e th e r  a n d  I 'G s  ex ­
tr a c te d  w ith  e th y l a c e ta te : isop ropano l : 
0.2 NHC1 3 : 3 : 1 .  P G s w ere fra c tio n a te d  
using  silicic acid  colum n c h ro m a to g rap h y  
a n d  th e  fra c tio n s  w ere e lu ted  w ith  a 
m ix tu re  o f  benzene — e th y l a c e ta te  — 
m eth an o l. F o r  P G E  d e te rm in a tio n  th e  
e x tra c t w as co nverted  to  P G B  b y  1 N N aO H  
an d  rad io im m u n o assay ed  w ith  P G B  a n ti­
body.

I n  o u r la b o ra to ry  th e  n o rm a l va lue  for 
a d u lts  ran g ed  from  55 to  115 n g /d ay  
(m ean, 75 ng /day ) fo r P G E , an d  from  
82 to  195 n g /d av  (m ean , 132 ng /day ) for 
P G F 2a;

S ta tis tic a l ev a lu a tio n  w as done by  
S tu d e n t’s t te s t.

R e s u l t s

Postnatal urinary PG E excretion 
in the three groups is shown in Fig. 1. 
On the first day of life, PG E excre­
tion in group I  was 3.76 i  0.41 ng/day, 
in group I I  2.43 ±  0.65 ng/day (p О

0.05), and in group I I I  1.19 ±
0.27 ng/day (p <7 0.05). W ith ad ­
vancing age, PG E excretion increased 
in each group (p <  0.05), bu t 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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F ig . 1. U rin a ry  P G E  ex cre tio n  in  h ea lth y  te rm  an d  h e a lth y  p re te rm  in fa n ts  a n d  in 
p re te rm  in fa n ts  w ith  H M D  d u rin g  th e  f irs t  week of life

postnatal age (d a y s)

F ig . 2. U rin a ry  P G F 2a ex cre tio n  in  h e a lth y  te rm  a n d  h e a lth y  p re te rm  in fa n ts  an d  in 
p re te rm  in fá n ts  w ith  H M D  d u rin g  th e  f irs t week o f life

Fig. 2 shows urinary P G F 2a ex­
cretion as a function of postnatal age. 
In  group I  the mean was 10.8 di 2.0 
ng/day; ingroup II, 6.6 d: 2.2 ng/day; 
and in group III , 4.36 dr 1.9 ng/day, 
much higher than the respective va­
lues for PG E excretion on the first 
day of life.

Subsequently, an inconsistent rise 
in P G F 2a excretion was observed 
w ithout significant differences among 
the different groups.

As a result of these changes, the 
ratio  PG E to P G F2a excretion was 
low during the first day, followed by 
a gradual rise parallel w ith  age; this 
pa tte rn  was particularly pronounced 
in group III .

D i s c u s s i o n

PGs have been shown to  have a role 
in the cardiopulmonary adaptation 
of the neonate. Infan ts born to  moth-
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ers on indomethacin trea tm en t devel­
oped a syndrome of persistent fetal 
circulation [8, 9, 28]. Indom ethacin, 
an inhibitor of PG  synthesis, has 
successfully been used to  induce 
closure of the paten t ductus arteriosus 
complicating the resp iratory  distress 
syndrom e in prem ature infants [14, 
21, 27]. There is also evidence to 
suggest th a t PGs m ay be involved 
in th e  pathogenesis of HMD. In 
support of this, the following find­
ings should be considered.

1. PG s of the E  series are potent 
vasodilatators, while P G P ’s are vaso­
constrictor substances. An increase 
in P G F  and a decrease in PG E con­
centration  or both m ay result in a 
fall in the  PGE to PG F  ratio  and 
lead to  increased pulm onary vascular 
resistance and subsequent pulm onary 
hypoperfusion [29].

2. P G ’s are known to  enhance adre­
nal steroid  production [13, 24]. In ­
creased cortisol ou tput by the  fetal 
adrenals may be a m echanism  by 
which norm al m aturation of pulmon­
ary  surfac tan t occurs [10, 11].

3. A ugm entation of cAMP con­
cen tration  in the fetal lung has been 
associated with accelerated pulmon­
ary  m atu ration  [2, 3]. PGs have been 
shown to  increase the tissue cAMP 
concentration by increasing adenylate 
cyclase activ ity  [4, 23], thus  PGs 
m ay be supposed to contribute to 
the acceleration of fetal lung m atura­
tion. R ecent findings indicate, how­
ever, th a t  PG E and F  ac t antagonisti­
cally in respect to cAMP and  cortisol 
ou tpu t, stressing the im portance of 
PG E in surfactant form ation [24].

4. B oth  P G E 2 and F 2ct stim ulate 
the incorporation of 3H-choline and 
14C-palm itate into dipalm itoyl le­
cithin; in this, PG E, is much more 
effective th an  PG F ,a [6].

The present study provided further 
evidence th a t  PGs may be im plicated 
in the  aetiology of HMD, by de­
m onstrating a decreased urinary PG E 
to P G F 2=t ratio  in preterm infants with 
HMD. The decrease of this ratio  was 
due to  th e  low rate of urinary PG E 
excretion. W ith increasing postnatal 
age, u rinary  PGE excretion increased 
rapidly; th e  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 PG E [1]. 
At the sam e time, significantly elev­
ated  plasm a PG E and PG F levels were 
found in the  acute phase of RD S, 
while in agreement with our results, 
the ratio  P G E  to PGF in plasm a was 
significantly reduced [15].

As far as urinary PGE and F 2i 
excretion reflects their endogenous 
production ra te  [16], the high plasm a 
concentration of PGE and P G F 2i 
as com pared to the normal (K2J  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 ca ta ­
bolic sites.

The reason for the lim ited renal 
PGE excretion in HMD is not clear. 
I t  m ight be a result of the decreased 
renal function in infants suffering 
from resp iratory  distress syndrom e
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[1 8 ], bu t the norm al value of renal 
P G F 2a excretion speaks against th is 
assumption. W hatever the cause of 
the decreased u rinary  PG E excretion 
in HMD, it m ay be of great im ­
portance in influencing the pathologi­
cal processes leading to  HMD.
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