
Pediat. Res. 14: 93-95 (1979) fetus lung prolactin 
maturation respiratory distress syndrome 
newborn 

Serum Prolactin and Respiratory Distress 
Syndrome in the Newborn 

YOLANDE F. SMITH, DARLENE K. MULLON, MARGIT HAMOSH, JOHN W. SCANLON, AND 
PAUL HAMOSH 

Departments of Pediatrics and Physiology and Biophysics, Georgetown University Medical Center, Washington, D. C. 

Summary 

Prolactin levels were measured in cord blood by radioimmu- 
noassay in 57 premature infants between 26 and 36 weeks of 
gestation. The level of prolactin was in the range of 20 to 600 ng/ 
ml. Twenty-three of the infants subsequently developed respiratory 
distress syndrome (RDS). The mean cord prolactin in the infants 
with RDS was 140 + 30.7 ng/ml, whereas in the healthy infants it 
was 276.4 + 26.4 ng/ml. Cord prolactin levels less than 140 ng/ml 
were associated with a high incidence of RDS: of 25 infants with 
prolactin levels of less than 140 ng/ml, 19(76%) had RDS. Of the 
34 healthy infants, 28(82%) had prolactin levels above 140 ng/ml. 
The highest levels (500 ng/ml) of prolactin in the group of infants 
with RDS were in two infants of diabetic mothers. The data 
suggest that prolactin might have a role in lung maturation in the 
human fetus. 

Speculation 

Prolactin is the latest hormone to be added to the list of 
hormones affecting lung maturation. Three groups have now re- 
ported a significant correlation between low cord prolactin levels 
and respiratory distress syndrome. The relative importance and 
mode of action of prolactin is unclear at present. Prolactin is 
present in very high concentration in amniotic fluid, and prolactin 
receptors are present in lung preparations. Prolactin might act as 
a direct trigger of lecithin synthesis or in a "chain reaction" along 
the hypothalamic-pituitary-adrenal axis. I t  could also be only an 
indicator of the degree of lung maturation. However, it is rapidly 
becoming clear that prolactin has a major role not only in lactation 
but also in fat metabolism, ion transport, and probably lung 
maturation. 

Survival of the newborn infant depends primarily on its ability 
to establish effective ventilation. This ventilation is directly related 
to the presence of pulmonary surfactant in sufficient quantity to 
ensure alveolar stability (2). The precise mechanism that regulates 
fetal lung maturation is not clear at Dresent. Acceleration of -~ ~ 
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surfactant synthesis by corticosteroids and thyroxine has been 
demonstrated both in ex~erimental animals (6. 17) and human 
subjects (5, 13).   ow eve;, studies by ~eshe r ' k t  a i  (14) suggest 
that cortisol is not a natural trigger of surfactant synthesis. 

We have shown that administration of prolactin to fetal rabbits 
in utero leads within two days to a 67% increase in lung lecithin 
content (1 I), and we have suggested, therefore, that prolactin may 
be a physiological trigger of surfactant synthesis and lung matu- 
ration. Ballard et al. (3) have been unable to repeat our findings 
in rabbit fetuses. However, first Hauth et al. (12) then we (15) and 
Gluckrnan et al. (9, 10) have confirmed independently an associ- 
ation between incidence of respiratory distress syndrome (RDS) 
and low cord prolactin levels in premature infants. In this paper, 
we present our observations and compare the results with the 
other reports. 

MATERIALS AND METHODS 

The subjects of this study were 57 premature infants admitted 
to the neonatal intensive care units of Georgetown Medical Center 
Affiliated Hospitals, Washington, D. C. Gestational ages were in 
the range of 26 to 36 weeks; 23(40%) of the infants developed 
RDS. 

ESTIMATION OF GESTATIONAL AGE 

The gestational age of each infant was assessed on the basis of 
at least two of the following criteria: 1) examination according to 
Dubowitz et al. (7) within the first 48 hr; 2) date of last menstrual 
period; 3) ultrasonography; and 4) uterine size. The diagnosis of 
RDS was based on at least three of the following criteria: 1) 
oxygen requirement in first 24 hr of life and ventilatory support; 
2) Diffuse reticulogranular pattern on chest X-ray; 3) L/S ratio 
and/or shake test; 4) clinical evaluation; and 5) autopsy evidence 
of hyaline membrane disease. 
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HORMONE ASSAYS IN CORD BLOOD 

Mixed umbilical arterial and venous blood was collected at 
delivery in plain uncoated glass tubes and centrifuged, and the 
serum stored at -20° until assay. 

Prolactin levels were measured by quantitative radioirnmunoas- 
say using a double antibody precipitation method (Iz5I human 
prolactin kit; Calbiochem, La Jolla, CA). 

RESULTS 

In the group of 57 infants, 23(40%) developed RDS. Of these, 
19(83%) had serum prolactin levels under 140 n g / d  at birth. 
Four (17%) of the infants with prolactin levels under 140 ng/ml 
had no evidence of lung immaturity. Among the 34 infants with 
no evidence of RDS, 28(82%) had serum prolactin levels above 
140 ng/ml, and 6(18%) had serum prolactin levels under 140 ng/ 
rnl. 

The relationship between gestational age and serum prolactin 
levels is presented in Figure 1. The mean serum prolactin level in 
the 23 infants with RDS was 140.4 k 30.7 ng/ml, whereas that in 
the 34 healthy infants was 276.4 k 26.4 ng/ml (P < 0.01). The 
correlation coefficient (r) between gestational age and serum 
prolactin level was 0.53 (P < 0.01). 

Table 1 represents the subdivision of these 57 infants according 
to gestational age, prolactin levels, and the presence or absence of 
RDS. The presence of RDS in 10 of 12 infants delivered between 
the gestational ages of 26 and 29 weeks illustrates the widespread 
incidence of RDS at this age. There were only two infants with 
serum prolactin levels over 140 ng/ml, and one of these developed 
RDS. In this age group, nine of 10 infants with serum prolactin 
levels under 140 ng/ml developed RDS. In the group of 19 infants 
born between 30 and 32 weeks of gestation, six of 11 with serum 
prolactin levels under 140 ng/ml developed RDS. All eight infants 
with serum prolactin levels over 140 ng/ml remained healthy. In 
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Fig. 1. Relationship between cord prolactin levels and gestational age in 57 premature infants. 0, infants who developed RDS; @, healthy infants. 

Table 1. Fetal prolactin and the incidence of RDS 

No. of newborn infants1 
I 

PROLACTIN LEVELS Healthy RDS 

Gestational age (wk) 26-29 30-32 33-36 26-36 26-29 30-32 33-36 26-36 - .  , 
hPRL2 less than 140 ng/ml 1 5 0 6 9 6 4 19 
hPRL more than 140 ng/ml 1 8 19 28 1 0 3 4 

TOTAL 2 13 19 34 10 6 7 23 

There were 57 infants in the group. 
hPRL, human cord prolactin. 

the group of 26 infants born after 33-36 weeks of gestation, only 
four had serum prolactin levels under 140 ng/ml, and all four 
developed RDS. Of the three infants in this group who developed 
RDS in spite of serum prolactin levels in excess of 140 ng/ml, two 
were born to diabetic mothers. 

DISCUSSION 

Liggins and Howie (13) have shown an acceleration of fetal 
lung maturation after administration of betamethasone. Although 
still controversial (16), the administration of betamethasone to 
expectant mothers likely to deliver prematurely is now an accepted 
therapeutic measure. Studies on the temporal relationship between- 
the rise in plasma corticosteroid levels and the appearance of 
surfactant in the amniotic fluid have shown, however, that the rise 
in fetal lung surfactant precedes the rise in fetal serum cortisol 
levels (14). On the other hand, human fetal prolactin levels (1) 
rise prior to the increase in surfactant synthesis (8). The possibility 
of a significant role for prolactin as a trigger of lung surfactant 
synthesis was suggested by the rapid increase in lung phospholipid 
levels in rabbit fetuses injected with prolactin (1 1). The failure of 
Ballard et al. (3) to repeat the results of this study are at present 
unclear. Cox and Torday (4) have recently reported increased 
dipalmitoyllecithin synthesis in cultured lung cells upon addition 
of prolactin. 

The data presented above show a significant association be- 
tween low fetal serum prolactin and the development of RDS in 
the newborn. Choosing the arbitrary cutoff value at 140 ng/ml, 
the relationship between low prolactin level and RDS at gesta- 
tional ages of 30 to 32 weeks is particularly striking. It is unclear 
at present whether low prolactin is only an indicator of lesser 
maturity or is causally related to surfactant maturation. On the 
other hand, the occasional cases of normal infants with relatively 
low levels of serum prolactin are a clear indication that prolactin 
is certainly not the only factor necessary for lung maturation. On 
the other hand, the occurence of RDS with a high serum prolactin 
in two infants born to diabetic mothers is a clear indication that 
high serum prolactin per se does not confer protection from RDS. 

The findings in fetal rabbits (I 1) and cultured lung cells (4) and 
the independent observations of three groups of investigators (1 1, 
12, 15) in studies of human infants all suggest a role for prolactin 
in lung maturation. 
, 
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