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Respiratory Distress Syndrome: Steroid and 
Peptide Hormone Levels in Maternal Venous 

Blood and the Umbilical Vein and Artery
P H e e c z , Erzsébet V á k a d y , L U n g á k , P S i k l ó s , B Büky

Second  D e p a rtm e n t o f  O b ste tric s  an d  G ynaecology , Sem m elw eis U n iv e rs ity
M edical School, B u d a p e s t

T he c o n c e n tra tio n  o f  ste ro id  a n d  p ep tid e  ho rm ones in  th e  dev e lo p 
m en t o f  th e  re s p ira to ry  d is tre ss  sy n d ro m e  o f  th e  n ew born  h a s  b een  in 
v estiga ted . S e ru m  p ro g es te ro n e , dehyd roand rostened ione  su lp h a te  (D H A S) 
oestrad io l, o estrio l, co rtiso l, p ro la c tin  a n d  h u m a n  p lace n ta l la c to g e n  (H P L ) 
co n cen tra tio n s  w ere  m easu red  b y  rad io im m u n e  assay  (R IA ) in  sam ples 
ob ta in ed  fro m  th e  m a te rn a l v e in  a n d  th e  p re m a tu re  n ew b o rn ’s um b ilica l 
a r te ry  an d  vein . T he  re su lts  w ere  g ro u p ed  acco rd ing  to  g e s ta tio n a l age in to  
tw o  g roups, 28—-32 a n d  33— 36 w eeks. S erum  cortiso l level w a s  lo w er in  
m a te rn a l b lood  a n d  b o th  th e  u m b ilica l v e in  a n d  a r te ry  if  th e  n e w b o rn  su b 
seq u en tly  developed  R D S . N o d ev ia tio n s  fro m  h e a lth y  v a lu e s  w ere  en 
co u n te red  w ith  a n y  o th e r  ho rm one. T hese o b serv a tio n s and  d a ta  in  th e  l i te ra 
tu re  suggest t h a t  m a tu ra t io n  o f  th e  fe ta l lung  is in fluenced  n o t  o n ly  by  
m a te rn a l g lu co co rtico id  sec re tio n  b u t  also  b y  th e  a c tiv ity  o f  th e  fe ta l 
ad ren a l co rtex .

Hormonal factors may play a part 
in the maturation of fetal pulmonary 
tissue [1, 6, 10]. Data for humans are 
controversial. Increased incidence of 
the respiratory distress syndrome 
(RDS) has been encountered in infants 
with a depressed level of prolactin 
and cortisol in mixed umbilical blood 
[8]; no difference in DHAS and corti
sol concentrations, accompanied by 
depressed prolactin levels were found 
in another study [7] while again other 
authors observed no differences in 
these hormone levels [12]. Oestrogen 
[6, 13] and corticosteroid [10] treat
ment has been put forward for the 
prevention of RDS.

The fact that the hormone levels 
were measured in mixed cord blood 
may obscure the fetus’ own endocrine

2

activity. There are hardly any data 
comparing maternal and fetal hormone 
levels. Therefore, we performed simul
taneous measurements in the venous 
blood of the mother and samples 
removed separately from the um
bilical vein and artery of the newborn 
infant. We attempted to study the 
activity of all endocrine organs with 
a proven or probable role in the hor
monal system of the mother-feto- 
placented unit: prolactin reflects pitu
itary activity, progesterone and HPL 
are secreted by the placenta, the level 
of DHAS and cortisol throws light 
on adrenocortical activity and oestra
diol and oestriol concentrations are 
related to the funcion of the feto
placental unit.
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Table  I  

Clinical g roup ing

n Gestational 
age. weeks B.DS NoRDS

Group I 33 28—32 17 i6

Group I I 40 33—36 6 36

All 73 22 6 i

T able  I I

D is tr ib u t io n  o f  th e  1671 ho rm o n e  a ss a y s  in  serum

Maternal Cord bl ood
Hormone venous---------------

blood venous arterial

P rogresterone 114 72 67
D HA S 116 72 66
O estradiol 114 73 60
O estriol 114 72 60
Cortisol 114 73 60
P ro lac tin 110 72 68
H P L 107 67 31

Total: 1671

T able  I I I

S u m m a ry  o f  R IA  m ethods u sed  in th e  s tu d y

Hormone
Intraassay 
variation 
per cent

Interassay
coefficient, Method Reagents

Progesterone 7.8 12.6 Aso e t al WHO, London

O estradiol 4.6 9.1 Aso e t al WHO, London

O estriol 7.6 8.4 Aso e t al WHO, London

Cortisol 5.7 10.2 Aso e t al WHO, London

D HAS 7.2 14.6 B uster and  
Adam

Sterantin K it

P ro lactin 6.8 11.2 B uster and  
Adam

Sterantin  K it

H P L 9.8 9.0 Mohári an d  
K ocsár
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M a t e r i a l  a n d  M e t h o d s

A to ta l  o f  73 m o th e rs  g iv in g  b ir th  to  
p re m a tu re  in fa n ts  w eighing 1001— 2600 g 
b e tw een  th e  28 th  an d  3 6 th  w eek  o f  p reg 
n a n c y  p a r tic ip a te d  in  th e  s tu d y  (T able I). 
T he d iagnosis o f  R D S  w as b a se d  o n  clinical 
an d  rad io log ica l signs. M o th e r-in fa n t p a irs  
w ith  p re m a tu re  ru p tu re  o f  m em b ran es , 
rece iv ing  co rtico ste ro id  p ro p h y la x is  to  
p re v e n t R D S  o r  in tra u te r in e  g ro w th  re 
ta rd a tio n  w ere excluded  fro m  th e  s tu d y .

T he b lood sam ples fo r h o rm o n e  m easu re 
m en ts  w ere ta k e n  fro m  th e  c u b ita l vein 
o f  th e  m o th e r, a n d  se p a ra te ly  fro m  th e  
u m b ilica l v e in  an d  a r te ry , im m ed ia te ly  
a f te r  b ir th  o f  th e  fe tu s , befo re  b ir th  o f  th e  
p lace n ta .

A ll ho rm ones w ere d e te rm in ed  b y  R IA , 
a  to ta l  o f  1671 ho rm one  m easu rem en ts  
w ere ca rried  o u t (Table I I ) .  P ro g este ro n e , 
oestrad io l, oestrio l, co rtiso l a n d  p ro lac tin  
m easu rem en ts  w ere p e rfo rm ed  in  th e  Sci
en tific  R esea rch  C en tre  fo r M o th e r an d  
In fa n t H e a lth , M in is try  o f  H e a lth , M os
cow ; D H A S  w as d e te rm in ed  in  th e  2nd 
D e p a rtm e n t o f  O b ste trics  a n d  G ynaeco lo 
gy, Sem m elw eis U n iv e rs ity  M edical School, 
B u d ap est, a n d  H P L  in  th e  F ré d é r ic  Jo lio t- 
Curie R esea rch  C en tre  fo r R ad iob io logy  
B u d ap est.

Som e m ethodo log ica l a sp e c ts  a re  p re 
sen ted  in  T able  I I I .

M ean an d  s ta n d a rd  e rro r  o f  th e  m ean  
(SEM ) values w ere ca lc u la ted  a f te r  loga
rith m ic  tran sfo rm a tio n . F ir s t ,  th e  ev en 
tu a l e ffec t o f  g e s ta tio n a l age o n  th e  h o r
m one levels w as in v es tig a ted  b y  v a rian ce  
analy sis. O n th e  basis o f  i t s  re s u lts  th e  
s tu d y  age  sp an  w as b ro k en  d ow n  to  28— 32 
an d  33— 36 g es ta tio n a l w eeks. T he h o r
m one levels o f  m o th e r- in fa n t p a ir s  affec ted  
an d  u n affec ted  b y  R D S  w ere  th e n  com 
p ared  b y  th e  u n p a ired  t—te s t  w ith in  each  
g e s ta tio n a l age g roup .

R e s u l t s

They are summed up in Table IV. 
As can be read, serum cortisol in the

mother and both the umbilical vein 
and artery were lower in RDS than 
without it in both gestational age 
groups. No differences could be detect
ed in any of the remaining hormone 
levels.

D i s c u s s io n

Liggins [10] was the first to draw 
attention to the part of corticosteroids 
in the pathogenesis of RDS. Our re
sults have confirmed this idea by de
monstrating a difference between in
fants affected and unaffected by 
RDS only in the serum cortisol level 
but in none of the other six steroid or 
peptide hormone levels. Contrary to 
data of Abdul Karim and Prior [1], 
other authors [5, 6, 7, 8] found no 
significant differences in the level of 
these hormones; this is in accordance 
with the observation made by Schober 
et al [12].

An important and hitherto hardly 
investigated issue is the role of the 
fetus’ own adrenocortical activity in 
the maturation process of the lung. 
Bei tins et al [3] have shown that 75% 
of the cortisol content of the fetal 
serum originates from the fetus itself 
and only one quarter from the mother. 
Our own previous data [9] corroborat
ed their findings: there is a significant 
increase of serum cortisol in the umbil
ical artery during the period between 
28 and 40 weeks of gestation while 
no similar change could be observed 
in maternal blood and the umbilical 
vein. This indicates that there is no 
change in the mother’s adrenocortical 
secretion during this period while the
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T able  IV

M e a n  se ru m  hoi m one v a lu es  in  m a te rn a l blood (M), in  blood o f  th e  u m b ilica l v e in  (V) 
a n d  a r te r y  (A), b roken  d ow n  b y  g esta tiona l ag e  a n d  p resence o r ab sence  o f  R D S

No RDS RDS

Gestational age, weeks n mean SËM n mean SEM

D H A S ,  nmol/1 28—32 M 10 0.99 1.34 16 0.66 1.66 ns
V 9 1.77 1.36 16 1.36 1.17 ns
A 8 3.10 1.24 13 2.26 1.14 ns

33—36 M 26 1.72 1.22 7 0.64 1.32 ns
V 26 1.92 1.20 7 1.40 1.72 ns
A 24 2.42 1.20 6 2.97 1.67 ns

Progesterone, nmol/1 28—32 M 10 373.53 1.18 14 439.29 1.17ns
V 10 1898.84 1.22 14 2059.06 1.14 ns
A 7 1021.47 1.37 10 1151.71 1.12 ns

33—36 M 26 668.36 1.07 7 486.87 1.12 ns
V 26 2657.13 1.10 7 2482.45 1.29 ns
A 22 1418.00 1.14 5 1091.74 1.34 ns

Oestradiole, nmol/1 28—32 M 10 29.17 1.29 14 36.96 1.15 ns
V 10 24.00 1.32 14 20.63 1.16 ns
A 7 7.67 1.44 10 1.19 1.18 ns

33—36 M 26 66.59 1.13 7 36.60 1.19 ns
V 26 35.48 1.15 7 29.76 1.36 ns
A 22 18.99 1.11 6 12.82 1.13ns

Oestriol, nmol/1 28—32 M 10 26.84 1.30 14 30.61 1.21ns
V 10 220.96 1.32 14 220.30 1.25 ns
A 7 34.81 1.32 8 69.65 1.27 ns

33—36 M 26 41.89 1.10 7 37.60 1.08 ns
V 26 306.13 1.16 7 328.98 1.28 ns
A 22 206.10 1.16 5 310.06 1.26 ns

Cortisol, nmol/1 28—32 M 10 224.63 1.13 14 143.02 1.16 ns
V 10 99.78 1.14 14 61.93 1.12 ns
A 7 74.44 1.21 10 54.49 1.17 ns

33—36 M 26 208.61 1.11 7 131.11 1.19 ns
V 26 98.89 1.11 7 68.03 1.26 ns
A 22 91.29 1.10 5 64.54 1.20 ns

H P L ,  nm ol/1 28—32 M 9 101.09 1.16 14 108.31 1.30 ns
V 8 5.51 1.60 12 2.00 1.47 ns
A 7 2.96 1.70 8 1.62 1.48 ns

33—36 M 26 122.12 1.11 7 153.39 1.26 ns
V 24 1.86 1.03 6 3.37 1.83 ns
A 17 1.41 1.24 5 1.90 1.76 ns

P rolactin, mIU/1 28—32 M 9 3304,37 1.42 13 3699.67 1.19 ns
V 10 3774.41 1.34 13 2430.86 1.17 ns
A 6 3060.31 1.28 9 1896.05 1.34 ns

33—36 M 26 4060.26 1.18 7 7840.06 1.43 ns
V 26 4491.76 1.17 7 6348.67 1.40 ns
A 22 4964.24 1.16 5 4722.06 1.37 ns

n: number of cases 
s: significant (pcO .O l) 

ns: non-significant
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fetal adrenal cortex exhibits increasing 
activity.

Our data draw attention to the 
importance of depressed serum cortisol 
levels. They also suggest that, in addi
tion to the maternal adrenal cortex, 
the fetus’ own adrenocortical activity 
has a marked influence on fetal lung 
maturation.
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