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Glucocorticoid receptors in circulating
lymphocytes of premature infants and newborns
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The number and affinity of glucocorticoid receptors in lymphocytes
of newborns and prematures were determined by a whole cell 3H-dexa-
methasone binding assay. Mean receptor numbers were, 1768 + 245/cell in
cord blood, 2758+ 307/cell in mature newborns and 2025+485/cell in
prematures. Three of the premature babies died with hyaline membrane
disease (HMD). They had not been treated prenatally with dexamethasone
and no specific binding was measurable in their lymphocytes, suggesting
that the lack of receptors might be one of the causes of HMD

Recently it has been established
that several mammalian tissues dis-
play a significant number of gluco-
corticoid receptors [1, 3, 5, 12, 20].
Receptors have been analysed also
in a number of diseases [5, 9] and
correlations have been found in sev-
eral cases between receptor number
and the clinical outcome [11].

Hyaline membrane disease (HMD)
is a major cause of neonatal mortality,
especially in premature infants. Gluco-
corticoids are known to accelerate
maturation of the lungs and they have
been administered as prenatal therapy
in recent years. Since the introduction
of this therapy, the frequency and
mortality of HMD have significantly
been reduced [18].

Our aim was to compare the number
of glucocorticoid receptors in periph-
eral lymphocytes of healthy term
newborns, prematures, and of babies
suffering from HMD. It was hoped
that based on this kind of data, it
will be possible to tell in retrospect

why prenatal glucocorticoid therapy
for the prevention of HMD was
successful in some cases, but not in
others.

Materials and Methods

Patients

The patients were 20 mature newborns
and 20 prematures of 32.7+2.17 weeks
gestational age. Blood samples were taken
from a peripheral vein, sometimes through
the umbilical catheter 48-72 h after birth,
at 8 o’clock a.m. Clotting was inhibited
by heparin. Umbilical blood samples were
taken also from ten normal babies deliv-
ered without complication. Ten out of the
20 prematures had been treated with
steroid in the prenatal period; in this case
the mother was given 16 mg of dexametha-
sone intramuscularly once, 47+2.3 h
before delivery. The deliveries were vaginal
except in two cases where Caesarean sec-
tion was performed. The 20 newborns
were healthy, but of the 20 prematures
only 4 were symptom-free. Of the rest,
3 suffered from bronchopneumonia, 4
from HMD I-11, 3 from HMD III-1V,
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2 from wet lung syndrome, 1 from hyper-
viscosity syndrome, and 3 had hyperbili-
rubinaemia of which 2 needed an exchange
transfusion.

The diagnosis of HMD was established
on the basis of the clinical signs, X-ray
findings, blood gases and the pH [17].

Chemicals

(1,2-H)-dexamethasone (specific activ-
ity 1.48 TBg/mol) was obtained from the
Radiochemical Centre Amersham, UK,
unlabelled dexamethasone from Sigma.
All other chemicals were obtained from
Reanal, Budapest, Hungary.

Binding assays

Determination oj dexamethasone binding
in whole cells. Blood was separated by
Ficoll-Uromiro density gradient centri-
fugation [4], then washed with Hank’s
medium. Separated lymphocytes, 1-4x 106
tube were incubated in Hank’s medium
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containing 3H-dexamethasone at different
concentrations, at 37 °C for 30 min. The
amount of non-specifically bound 3H-
dexamethasone was determined by in-
cubation in the presence of a 500fold
excess of non-labelled dexamethasone.
Specific binding was calculated as the
difference in radioactivity of samples
incubated with and without non-labelled
dexamethasone. The number of binding
sites per cell was determined using a single
saturating concentration of dexamethasone.
Dissociation constants were obtained from
Scatchard analysis [15] of the data (Fig.
1). The radioactivity was measured with

Nuclear Chicago ISOCAP 300 radio-
spectrofluorometer.
Results

Receptor number per cell was the
lowest, 1758+245/cellin, lymphocytes

Fig. 1. Determination of dissociation rate constants. Lymphocytes of 4 healthy newborn

babies were pooled in order to obtain enough cells for performing saturation analysis.

Concentration of dexamethasone varied between 2.6 and 50 nM. The inset shows Scatchard
transformation of the data. Kd= 6.23 nM

Acta Paediatrica Hungarica 24, 1983



T Kerepesi, P Aranyi: Reticulin antibodies 345

Table |

Glucocorticoid receptors in lymphocytes of premature infants

No® Sex (éges’tatmg)er@ é’t"%‘ﬁﬂ% Diagnosis Sterog)grr&gﬁptors Mean . SEM
1 M 35 1650  Bronchopneumonia 2772
2 F A 2300  Hyperbilirubinaemia 1029
3 F 3 1900  Bronchopneumonia 2700
4 M* 33 2005 HMD IlI-1V not measurable
5 F 34 1850 HMD I-11 2304
6 F 36 2130 HMD II 1324 1446+386
7 F 34 1750  Prematurity 1195
8 M 31 1300 HMD -1V twin A not measurable
9 F* 31 1300 HMD III-1V twin B not measurable
10 F 36 2050 Prematurity 3132
n F 34 1800 HMD II 192
12 M 26-27 1300 HMD I 734
13 F 3 1550  Hyperbilirubinaemia 1122
14 M 32 1950  Hyperbilirubinaemia 4874
15 M 31 1600 et lung syndrome 6528
16 M K7} 1950  Prematurity 1611 2604726
17 M 36 1950  Bronchopneumonia 1612
18 F 28 1290  Prematurity 907
19 F 29 1440  Hyperviscosity syndrome 2600
20 M 3H 1860  Wet lung syndrome 5860

The number of glucocorticoid receptors in lymphocytes of prematures was deter-
mined as described. Nos 1—20: no prenatal steroid administration. Nos 11-20: mothers
received 15 mg dexamethasone once 47+2.3 h before delivery. * = died

obtained from the umbilical blood of
mature healthy newborns. The mean
receptor number of peripheral lympho-
cytes of mature newborns amounted
to 2758+307/cell. The mean receptor
number of prematures was 20257485/
cell. Within this, high values were
found in babies treated with steroid
prenatally: 2604+726/cell, and the
lymphocytes of prematures who had
not been treated with steroid had
only 1446+386 sites/cell. In this
latter group specific binding activity
was not measurable in 3 cases (Table
I). All the three prematures suffered
from serious HMD I111-1V and died
on the 3rd or 4th day of life. Their
post mortem findings supported the
clinical diagnosis. The mean receptor

number in lymphocytes of the 7
prematures, who had not been treated
with steroid and survived, was 2064+
256/cell. It was striking that even in
babies with steroid therapy a rather
low receptor number was observed
in three cases. Two of them suffered
from HMD 1Il, and one baby was
healthy.

Discussion

Ballard and Ballard [1, 2] and
Giannopoulos et al. [7, 8] examined
the glucocorticoid binding in fetal lung
tissues. The presence of high affinity
dexamethasone binding sites has been
demonstrated in cytoplasmic extracts
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from the lung of fetal rats, guinea
pigs, rabbits, further from lungs of
normal human neonates, but not in
lungs of prematures with HMD. In
spite of the success of prenatal gluco-
corticoid treatment in HMD therapy,
it cannot be applied in every case
because of maternal contraindications.
On the other hand, sometimes serious
HMD develops in spite of prenatal
maternal steroid administration.

The steroid receptors of the lung of
living human newborns or prematures
cannot be determined, since no tissue
samples can be taken. According to
Okret et al. [14] the glucocorticoid
receptors in different tissues of the
same individual are immunologically
similar. Their expression might also
be related in certain cases. Tor this
reason we examined glucocorticoid
binding in peripheral lymphocytes.
A mean receptor number of periph-
eral lymphocytes of mature healthy
newborns was 2758+307/cell (Kd:
6.23x10 _9M) and a similar number
was observed in lymphocytes of
premature infants treated prenatally
with dexamethasone.

We are not aware of any previous
data in the literature on glucocorti-
coid binding in lymphocytes of new-
born and premature infants. Accord-
ing to our results, the receptor content
of the lymphocytes of the newborn
is slightly lower than that found in
adults while their affinity for dexa-
methasone is about the same [6, 10,
11, 13, 16, 19]. Homo et al. [10] found
that the number of steroid receptors
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and the glucocorticoid sensitivity
was dependent on different param-
eters such as the immunological
nature of the cell, the degree of
maturation and differentiation, and
the stage of proliferation.

We could find no correlation be-
tween receptor number and gestation-
al age, birth weight or sex. Ballard
and Ballard [2] could not demonstrate
specific binding sites in the lungs of
prematures who died with HMD. In
agreement with this, no specific
dexamethasone binding activity could
be measured in our three serious HMD
cases with fatal outcome. This find-
ing suggests that their lymphocytes
either contained no glucocorticoid
receptors, or only immature, inactive
form. Perhaps a defect in hormone
binding may be the cause of the lack
of surfactant in the lungs and in turn
of the occurrence of HMD. The num-
ber of receptors in lymphocytes of
the surviving prematures with stage
I-11 HMD was lower (1131/cell) than
that of healthy premature babies or
prematures suffering from other dis-
eases.

In our opinion the glucocorticoid
binding capacity of lymphocytes may
mirror the binding of glucocorticoid
in the lung tissue and may possibly
be of diagnostic value.
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