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Measurement of pulmonary status and surfactant
protein levels during dexamethasone treatment of
neonatal respiratory distress syndrome
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Abstract

Background - Early postnatal use of dexa-
methasone in infants with respiratory dis-
tress syndrome (RDS) has been shown
effectively to improve pulmonary status
and to allow early weaning off mechanical
ventilation. However, the mechanisms to
explain the beneficial effects of dexa-
methasone in ventilatory dependent pre-
term infants remain unclear.

Methods - A double blind, placebo con-
trolled study was performed to determine
the change in pulmonary ventilation of
premature infants with RDS as a result of
dexamethasone treatment, and to evaluate
the effect of dexamethasone on the levels
of surfactant-associated proteins A
(SP-A) and D (SP-D) in the tracheal fluid
from 34 premature infants with RDS and
29 control subjects.

Results - Dexamethasone treatment de-
creased fractional inspired oxygen con-
centration (F10,), arterial carbon dioxide
tension (Pco,), mean airway pressure
(MAP), and facilitated successful weaning
from mechanical ventilation. SP-A con-
centrations in the tracheal aspirates were
increased at days 7 and 14, and SP-D con-
centrations were increased during the
period from days 3 to 14 in the dexametha-
sone treated group compared with the
control group. However, albumin levels in
the tracheal aspirate samples were de-
creased after dexamethasone treatment
over the period from days 3 to 14. There
was an inverse correlation between Pco,
values and SP-A concentrations.
Conclusions — These result suggest that
early use of dexamethasone can improve
pulmonary status and also increase SP-A
and SP-D levels in the tracheal fluid in
premature infants with RDS.

(Thorax 1996;51:907-913)

Keywords: respiratory distress syndrome (RDS), sur-
factant proteins A and D (SP-A and SP-D), dexametha-
sone, tracheal aspirates, bronchopulmonary dysplasia.

Respiratory distress syndrome (RDS) is an
important cause of mortality and morbidity in
premature infants. The pathogenesis of RDS is
related in part to the lack of pulmonary
surfactant, a complex mixture of phospholipids
and lung-specific proteins which are secreted
by alveolar type II cells and reduce surface ten-
sion at the air-liquid interface in the alveolus.!

Pulmonary surfactant consists of about 90%
lipid (mainly phospholipids) and 5-10%
surfactant-specific proteins (SP). Although
phospholipids are critical for the generation of
low surface pressures, four specific surfactant
proteins (SP-A, B, C, and D) have been identi-
fied that appear to be more important in medi-
ating surfactant function and metabolism.*™

It has been shown that adequate concentra-
tions of SP-A may be critical for full biophysi-
cal function of the surfactant complex and may
play a major part in the organisation of
phospholipids into tubular myelin,’ as well as
in the regulation of phospholipid secretion and
re-uptake.® SP-D has recently been identified
and isolated from human amniotic fluid and
bronchoalveolar lavage.”® Both SP-A and
SP-D can interact with lipopolysaccharides
from Gram negative bacteria, facilitate opsoni-
sation, and enhance the respiratory burst of
alveolar macrophages.”"' Therefore, they also
contribute to the innate immunity that may
play an important part in the first line defence
in the developing lung of premature and
newborn infants."

Corticosteroids, with their anti-
inflammatory and cell regulatory functions,
have been administered for the treatment of
many inflammatory and fibrotic lung diseases
including bronchopulmonary dysplasia.”” '* We
have previously shown that administration of
dexamethasone to premature infants with
severe RDS shortly after birth and during the
first 12 postnatal days improved pulmonary
compliance and facilitated weaning from me-
chanical ventilation."” Early use of dexametha-
sone may also prevent or minimise lung
injuries associated with mechanical ventilation
and oxygen therapy.'® Although it has been
shown that glucocorticoids may enhance SP-A
and SP-D synthesis in vitro and in animal fetal
lung,'™" less is known about SP-A and SP-D
in the airways of preterm neonates, with or
without RDS, and in those receiving dexa-
methasone treatment.

We have performed a randomised, double
blind, placebo controlled trial on 63 preterm
neonates with RDS to evaluate the effect of
dexamethasone treatment on the changes of
SP-A and SP-D levels in the tracheal fluid and
to establish whether these changes correlated
with pulmonary outcome.

Methods

SUBJECT SELECTION

The protocol used in this study was approved
by the human research and ethics committee of
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the hospital and informed consent was ob-
tained from parents in each case. During the
one year period between October 1992 and
September 1993 all infants whose birth
weights ranged from 1000 to 1999 g (appropri-
ate size for gestational age) with a clinical and
chest radiographic picture consistent. with
severe RDS who required mechanical ventila-
tion shortly after birth (0-12 hours postnatal
age) were considered for inclusion in the study.
Inclusion criteria and the diagnosis of RDS
were made according to clinical and radiologi-
cal features previously reported.” Exclusion
criteria at entry included a strong suspicion of
sepsis or pneumonia — that is, chest radio-
graphic findings not consistent with RDS,
cardiovascular instability, meconium aspiration
syndrome — and congenital heart diseases.
Most of the very low birth weight infants
(<1000 g) were not eligible for inclusion in the
study because of the high incidence of early
onset of sepsis (20 out of 23 infants). After a 2—
4 hour period of initial stabilisation, infants
who met the inclusion criteria were randomly
assigned to receive a 21 day course of either
0.9% saline placebo or dexamethasone sodium
phosphate in a double blind fashion. The dos-
ages were administered according to the
following schedule (one dose every 12 hours):
days 1-7, 0.25 mg/kg; days 8-14, 0.125 mg/kg;
days 15-21, 0.05 mg/kg. The first dose of dexa-
methasone was administered during the first
12 hours after birth.

None of the infants received exogenous sur-
factant since it was not commercially available
in Taiwan at the time of the study. For all
infants supplemental oxygen and mechanical
ventilation were adjusted to maintain the arte-
rial oxygen tension between 6.5 and 9.1 kPa
(50-70 mm Hg) or an oxygen saturation of
haemoglobin of 88-92%, and arterial carbon
dioxide tension between 5.4 and 7.8 kPa
(40-60 mm Hg). Ventilatory support was pro-
vided with a pressure limited ventilator.
Pulmonary outcome was evaluated at 28 days
of age. Bronchopulmonary dysplasia was de-
fined as the requirement for mechanical venti-
lation and supplemental oxygen at 28 days
after birth in association with radiographic
abnormalities compatible with this diagnosis.
Because of the potential risk of infections asso-
ciated with steroid therapy, all infants were
given ampicillin and gentamicin for seven days.
Subsequent use of antibiotics was determined
individually by the attending physician. No
methylxanthines or diuretics were adminis-
tered during the study or at any time before or
after extubation.

SAMPLING TECHNIQUE

Samples for measurement of SP-A and SP-D
concentrations were obtained from tracheal
aspirate specimens at the time of routine
suctioning for pulmonary toilet in the follow-
ing manner. Normal saline, 0.5-1.0 ml, was
instilled into the endotracheal tube and 5-10
breaths were made by assisted ventilation. Fol-
lowing chest percussion and vibration, a sterile
suction catheter was inserted into the endotra-
cheal tube and gentle suction was performed.
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The aspirated fluid was thoroughly agitated in
2.0 ml normal saline, centrifuged at 1000g for
10 minutes, and the supernatant was frozen at
—70°C until assayed. Aspirates were obtained
before the study and on days 1, 3, 7, and 14
after treatment, or discontinued when the
patients were weaned from mechanical ventila-
tion.

PURIFICATION OF HUMAN SP-A, SP-D, AND
PREPARATION OF ANTISERUM

The preparation methods for purified human
SP-A and SP-D have been reported else-
where.” In brief, human SP-A and SP-D were
purified from a pool of bronchoalveolar lavage
fluid in patients with alveolar proteinosis by a
procedure involving two steps of lectin affinity
chromatography followed by gel filtration on
Superose 6.°

MEASUREMENT OF SP-D, SP-A, AND ALBUMIN IN
TRACHEAL FLUID

For measurement of human SP-D in samples
of tracheal aspirates a sandwich ELISA
method using rabbit anti-human SP-D poly-
clonal antibody was used as previously de-
scribed.” In brief, the microtitre plate (Lim-
bro, ICN Biomedicals Ltd, High Wycombe,
Bucks, UK) was coated with rabbit anti-
human SP-D IgG (10 pg/ml in 35 mM
Na,CO;, pH 9.6) at 4°C overnight and the
non-specific binding sites were blocked with
TBS-NTC (50 mM Tris, 50 mM NaCl, 2 mM
CaCl,, 0.05% (v/v) Tween-20, 0.05% (w/v)
NaNj;, pH 7.4) containing 1 mg/ml BSA for

~one hour at 37°C. Purified human SP-D (5-50

ng/ml) to be used as a standard and aliquots of
tracheal aspirate samples were duplicated in
four serial dilutions in TBS-NTC buffer. The
final amount of SP-D was calculated using
these four dilutions. After extensive washes of
the wells with TBS-NTC buffer, the samples
(100 pl) and standards were added to each well
and incubated for three hours at 37°C. The
unbound fraction was removed by a series of
washes with buffer. The plates were then incu-
bated with biotinylated anti-human SP-D IgG
(50 pg/ml, 100 pl/well) for two hours at 37°C.
Finally, streptavidin-alkaline phosphatase con-
jugate (Sigma Chemical Co Ltd, Poole, Dor-
set, UK) diluted 1:10 000 in TBS-NTC
containing 1 mg/ml BSA was added and
allowed to bind for one hour at room tempera-
ture. After washing the plate with TBS-NTC
buffer, p-nitrophenyl phosphate (Sigma) was
used as a substrate for the phosphatase
reaction and incubated for 30 minutes at 37°C.
The reaction was stopped by addition of IN
NaOH and the plate was read at 405 nm.
SP-A levels in tracheal aspirate samples were
measured using a similar ELISA method to the
immunoassay for SP-D. Polyclonal anti-human
SP-A antibodies were prepared in chickens and
New Zealand rabbits by repeated injection of
approximately 1 mg purified human SP-A in
Freund’s complete adjuvant. The chicken and
rabbit antisera were then used as the first and
second antibodies in a capture ELISA as
described above. Each assay plate included a
standard curve generated with purified human
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Table 1 Mean (SD) clinical and laboratory characteristics in the perinatal period

Placebo group Dexamethasone
(n=29) group (n = 34)
Birth weight (g) 1378  (344) 1392 (237)
Gestational age (weeks) 29 (2.9 28 (2.7
Sex (M/F) 17/12 16/18
Median (range) Apgar score at 1 min 4  (1-7 4 (2-7)
Median (range) Apgar score at 5 min 6 (4-8) 6 (3-8)
% of mothers in whom antenatal 56% 50%
glucocorticoids were used
Postnatal age at the time of first dose of 8.9 (1.6) 9.2 (1.4)
treatment (hours)
Fio, 0.53 (0.24) '0.59 (0.28)
Po, (kPa) 11.5 (3.3) 12.8 (3.7)
Pco, (kPa) 5.6 (2.1) 59 (2.9
pH 7.3 (0.1) 7.3 (0.14)
Mean airway pressure (cm H,0) 9.1 (1.3) 8.8 (1.4)

Flo, = fractional inspired oxygen concentration; Po, = oxygen tension, Pco, = carbon dioxide

tension.

These data were recorded during the stabilising period (about 2—4 hours) before the start of trial
medication. No statistically significant differences were seen between the groups for any of the

data.

Table 2 Clinical outcome during and after the dexamethasone treatment period

Dexamethasone
group (n = 34)

Placebo
group (n =29)

No. weaning off mechanical ventilation from

the start of treatment
Day 1

Day 3

Day 7

Day 14

Day 21

Ll S S )
W U~ b —

During and after treatment period

Total no. weaned by 21 days*
Incidence of sepsis

Deaths

Incidence of BPD

11 (37.9%)
20.7% (6/29)
20.7% (6/29)
31.0% (9/29)

20 (58.8%)
14.3% (5/34)
20.6% (7/34)
14.3% (5/34)

BPD = bronchopulmonary dysplasia.
*p <0.05 versus control and dexamethasone groups. All other comparisons were not significant.

SP-A (10-1000 ng/ml) and serial dilution of
each tracheal aspirate sample. Absorbance was
determined at 405 nm. Correlation coeffi-
cients of the standard curve were generally
0.90-0.95. Sample dilutions were adjusted to
within the linear range.

The concentration of albumin was deter-
mined in undiluted tracheal aspirate fluid by
computerised rate nephelometry (Beckman
Instruments Inc, Fullerton, California, USA)
with commercially available reagents (Kalles-
tad Laboratories Inc, Austin, Texas, USA).

CONCENTRATIONS OF CONSTITUENTS OF
TRACHEAL ASPIRATE FLUID

To avoid errors resulting from the sampling
procedure, the concentrations of lung constitu-
ents of tracheal aspirate fluids are usually
expressed relative to the albumin concentra-
tions. However, this is correct only when albu-
min concentrations in tracheal aspirates are
constant during a certain period. In this study
albumin concentrations were markedly af-
fected by dexamethasone treatment, so we
chose to express concentrations of all constitu-
ents of tracheal aspirate samples as a unit of
weight per ml tracheal aspirate fluids. The suc-
tion technique was standardised as described
above. The recovered volume of pulmonary
effluent (approximately 0.75 ml) by a single
tracheal suction did not change before and
after dexamethasone treatment.
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DATA ANALYSIS

The placebo/dexamethasone assignment code
was broken two weeks after the last case study
was completed. For tracheal aspirate data, val-
ues for a given day were the mean of three
samples collected during that day and analysed
separately. For clinical data related to pulmo-
nary ventilation, values analysed were the high-
est measurements obtained during the testing
period. All the data were expressed as mean
(SD). Statistical significance for differences in
results of gas exchange and biochemical data
between treatment and control groups were
evaluated by analysis of variance (ANOVA) for
repeated measures and, when appropriate,
multiple ¢ tests were used to justify the signifi-
cance of the treatment effect at each time
point. The Fisher’s exact test was used to com-
pare groups with respect to categorical vari-
ables. The relationship between pulmonary
outcomes and surfactant proteins were ana-
lysed by linear regression. The log transformed
data were used in the calculation of the
Pearson correlation coefficients, a p value of
< 0.05 being considered significant.

Results

PATIENT ENROLLMENT AND CLINICAL OUTCOME
During the one year study period 196 infants
(including 55 transferred from other hospitals)
who weighed 1000-1999 g were admitted to
the neonatal intensive care unit, National
Cheng-Kung University Medical Centre, 143
because of respiratory distress. All 70 of the
infants who met the criteria were included in
the study. Before the code was broken seven of
the 70 infants were withdrawn from the study
due to early onset of sepsis (within 12 hours of
starting the study). The final number of infants
included in the study was therefore 63, with 29
in the placebo group and 34 in the dexametha-
sone treated group. Since many of the infants
had their endotracheal tube removed as a result
of clinical improvement within 14 days of age,
the study period was limited to the first 14 days
in both groups.

The clinical characteristics of the infants in
the perinatal period are shown in table 1.
There were no significant differences in clinical
and perinatal characteristics between the two
groups before the time of admission to the
study or in the use of prenatal glucocorticoid
therapy (table 1). The difference in initial ven-
tilatory settings between the groups was not
significant at the time of entry. The mean post-
natal age of the dexamethasone group at the
time of the first dose was 9.2 (1.4) hours. Dur-
ing the treatment period 20 (58.8%) of the
infants in the dexamethasone group and 11
(37.9%) in the control group were weaned
from the mechanical ventilator (p <0.05, table
2). Thirteen infants died during the study
period, seven in the dexamethasone group
(three aged less than 30 days) and six in the
control group (all aged less than 30 days). The
average duration of ventilatory support was
similar in the two groups. There were no
significant differences between the study
groups with respect to the incidence of sepsis
(6/29 versus 5/34) and other complications in
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the study period. The survival rate at 28 days
after treatment without ventilatory support or
bronchopulmonary dysplasia did not differ
between the groups (table 2).

GAS EXCHANGE

Sequential changes in Fio0, , Po,, Pco,, peak
inspiratory pressure (PIP), and mean airway
pressure (MAP) of mechanical ventilation dur-
ing the study period are shown in fig 1. Infants
in the dexamethasone treated group had
significantly lower Pco, values on days 3 and 7,
lower F10, on days 7 and 14, and lower MAP
on days 3, 7, and 14 than infants in the control
group, indicating an improvement in pulmo-
nary status.

SP-A AND SP-D CONCENTRATIONS IN TRACHEAL
ASPIRATES

The SP-A and SP-D assays used in this study
were capable of detecting human SP-A levels
of 10-1000 ng/ml and SP-D levels of 5-50
ng/ml. The standard curves obtained using
purified SP-A or SP-D within these ranges

*
*
i
*
* 1
* T’//I
| J
*
*
| | J
*
*
- ¥
| | | |
3 7 1 . 15
Day

Figure 1 ~Sequential change in FIo, (fraction of inspired oxygen), Pco, (carbon dioxide
tension), PIP (peak inspiratory pressure), and MAP (mean airway pressure) of
mechanical ventilation in dexamethasone treated (®) and control groups (0) during the
study period. Number of subjects in dexamethasone and control groups at each stage of
study as follows: before entry, 34 versus 29; after day 1, 33 versus 28; after day 3, 25 versus
25; after day 7, 15 versus 19; after day 14, 10 versus 13. *p <0.05 compared with control

group.
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were linear, and the dilutions of adult human
tracheal aspirate samples consistently yielded
curves parallel to the standard curve. Assay
variations were assessed at four different
concentrations of SP-D or SP-A. The intra-
assay coefficients of variation, calculated by
comparing the results of 12 standard rows on
one plate, were 0.15 for 31.3 ng/ml, 0.07 for
62.5 ng/ml, 0.12 for 125 ng/ml, and 0.11 for
250 ng/ml. The inter-assay coefficients of vari-
ation, calculated by comparing the results of 12
standard rows on eight plates assayed during a
period of four months, were 0.26 for 31.3
ng/ml, 0.21 for 62.5 ng/ml, 0.19 for 125 ng/ml,
and 0.15 for 250 ng/ml.

In agreement with other reports,” this study
showed an increase in the mean SP-A and
SP-D levels as the postnatal age increased dur-
ing the first week, but this was not statistically
significant because of a wide scatter of the data.
A comparison of the treated (dexamethasone)
and control groups showed that infants in the
dexamethasone group had significantly higher
SP-A levels on day 7 (35.84 (16.80) versus
20.58 (12.48) pg/ml, p <0.05) and day 14
(40.22 (24.20) versus 11.50 (9.24) ug/ml,
p <0.01) than the control group. Similarly,
SP-D levels were significantly higher in the
dexamethasone group from days 3-14 after
birth than in the control group (day 3: 254.5
(124.8) versus 85.6 (62.9) ng/ml, p <0.01; day
7: 297.9 (100.6) versus 108.2 (51.9) ng/ml,
p <0.01; day 14: 257.5 (36.8) versus 166.3
(49.8) ng/ml, p <0.05). However, values for
albumin in the tracheal aspirate samples were
significantly lower in the dexamethasone group
than in the control group by day 3 (74.52
(25.1) versus 117.8 (25.4) pg/ml, p <0.05),
day 7 (73.8 (29.4) versus 128.3 (40.2) pg/ml,
p <0.05), and day 14 (39.5 (12.9) versus 96.4
(29.4) pg/ml, p <0.01) (fig 2).

SURFACTANT PROTEINS AND PULMONARY
CONDITIONS

The relationship between pulmonary function
(using Pco, as the index) and surfactant
protein levels in tracheal fluid was analysed by
simple linear regression. During the study
period we found a significant inverse correla-
tion between Pco, values and concentrations
of SP-A (r=-0.711, p <0.01) but not SP-D (r
= -0.289, p = 0.1). There was no significant
relationship between SP-A and SP-D concen-
trations in the samples of tracheal aspirate dur-
ing the study period (r = 0.241 , p = 0.15) (fig
3).

Discussion

All the tracheal samples were collected by
exactly the same procedure but it is difficult to
establish if the material collected in each case is
a true reflection of the alveolar contents. How-
ever, any SP-A or SP-D detected in the
tracheal aspirates must have originated from
alveolar type II cells (SP-A and SP-D) or Clara
cells (SP-D).? Although we have standardised
our procedures during tracheal suctions, our
results may also be biased by a dilution factor,
depending on how much saline is reaspirated
with tracheal suctioning and on the contribu-
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Figure 2 Mean (SD) concentration of SP-A, SP-D, and albumin in tracheal aspirate
Aluids from premature infants with RDS on days 0—14 after birth with (®) or without (0)
dexamethasone treatment. Number of subjects in dexamethasone and control groups at each
stage of study as follows: before entry, 34 versus 29; after day 1, 33 versus 28; after day 3,
25 wersus 25; after day 7, 15 versus 19; after day 14, 10 versus 13. *p <0.05, **p <0.01
compared with control group.

tion of extra-alveolar secretions. Calculating
the ratio of SP-A to total protein helped to
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exclude samples in which only the instilled
saline was recovered; however, the use of this
ratio did not yield more information than using
SP-A or SP-D concentrations alone. Chida ez
al' reported similar findings using ratios of
surfactant protein to albumin. No correlation
was found between the concentration of SP-A
in the tracheal samples and the volume of the
samples recovered. Moreover, we found a
significant decrease in the production of
pulmonary albumin after treatment with
dexamethasone (fig 2). This phenomenon is
consistent with other reports that steroids may
decrease general protein synthesis and turn-
over rate in the bronchoalveolar lavage fluid.”
For the purpose of this study only the results
from the SP-A and SP-D concentration meas-
urements expressed as units of weight per ml
of tracheal aspirate fluids are therefore pre-
sented.

In this study we have shown that, after the
early postnatal use of dexamethasone in infants
with RDS, not only is pulmonary function
improved but also the levels of SP-A and SP-D
in the tracheal aspirate fluid are significantly
increased from day 7 in the case of SP-A, and
from day 3 in the case of SP-D. These two
components of human lung surfactant-
associated proteins both show an increase in
concentration, but at different times, in res-
ponse to dexamethasone. Moreover, their
levels did not correlate with each other during
the study period. Both proteins remained low
in the premature infants suffering from severe
RDS on the first day of life, but the response of
SP-D to dexamethasone treatment took place
earlier than the response of SP-A, while the
clinical improvement, as monitored by the
Pco, level, was correlated with the concentra-
tion of SP-A which was increased after one
week of life. This is different from the normal
pattern of spontaneous synthesis of surfactant
proteins measured in amniotic fluid during the
gestational period.” In this period both SP-A
and SP-D levels remain low until about 32
weeks of gestational age, after which SP-A lev-
els increase rapidly while SP-D levels rise only
slightly, resulting in a very high SP-A/SP-D
ratio at term.

r=-0.711 r=-0.289 r=0.241
45 A | p<0.01 3rg |p=0.10 45~ ¢ |p=0.15
L]
PY L]
o D) [ o °
a- ¢ o 8 28 "'"!:"'" 4 ‘e :’
[ [ ] [ ]
= e %o = iy = ® oo
€ ® e E 2T ° < * * I *
S 351 s ) °ge S 35-° ¢
£ £ o ©® o o £
< . Q 15 o« SO < .
IS Vesl & e & 3l *.® }.
2 % g 1 -t g :
- Dol ) e
L ) - Ced o
25 So%e 05 . 25 *ots s
.o" ° [ 000 i
.~ " 00 ®
) Lo o I R ) I Y R
05 06 07 08 09 05 06 07 08 09 0 05 1 15 2 25 3

log Pco, (pKa)

log Pco, (pKa)

log SP-D (ng/ml)

Figure 3 Relationships between log transformed Pco, level and (A) SP-A or (B) SP-D concentrations in tracheal fluid
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Premature birth interrupts the normal pat-
tern of lung development and frequently
results in surfactant insufficiency and RDS.
Infants with severe acute RDS have low or
undetectable amounts of SP-A, SP-B, and
SP-C.* ** Resolution of acute RDS is accom-
panied by an increase in surfactant protein lev-
els.” 2 Moya et al’’ have recently reported that,
among neonates with RDS, the initial concen-
tration of SP-A in tracheal fluid had a
significant inverse correlation with the degree
of respiratory failure, but no such correlation
was observed with tracheal fluid saturated with
phosphatidylcholine. Moreover, Ashton ez al*®
have found that the clinical improvement in
neonatal bronchopulmonary dysplasia result-
ing from dexamethasone treatment is not
related to the change in surfactant phospha-
tidylcholine composition. The beneficial effect
of dexamethasone treatment in infants with
RDS may therefore be due to the increased
synthesis of surfactant proteins rather than
other components of the surfactant complex.

Dexamethasone has recently been used
shortly after birth in infants with RDS to
prevent lung injury and the development of
bronchopulmonary  dysplasia.”” '®  Several
mechanisms have been proposed for the action
of dexamethasone. These include an increase
in surfactant synthesis, stabilisation of cell and
lysosomal membranes, decreases in inflamma-
tory cell recruitment to the lung, inhibition of
prostaglandins and leukotriene synthesis, and
reduction of pulmonary oedema.” * Although
glucocorticoids have been shown to affect the
rate of transcription of both SP-A and SP-D in
animals and fetal lung explant culture, the
molecular aspects of the activation of the
promoter elements of the genes encoding these
proteins, after triggering of steroid receptors,
have not been fully elucidated.” ** The regula-
tion of expression of surfactant proteins by
glucocorticoids is extremely complex and
varies as a function of dose, developmental age,
and species.* Postnatal administration of dex-
amethasone to rats resulted in a dose-
dependent increase in both newly synthesised
and secreted SP-A as well as a modest increase
in mRNA of SP-A at all ages, but appeared to
be more effective at earlier postnatal ages.” In
the present study the concentrations of both
SP-A and SP-D increased postnatally after
early use of dexamethasone, concurrent with
the resolution of acute respiratory distress and
improvement in pulmonary ventilation. How-
ever, we are only able to demonstrate a weak
inverse correlation between the Pco, value and
SP-A concentration. A more complex mech-
anism may therefore be present. In agreement
with other reports,”” * * our study also sug-
gested that the anti-inflammatory action of
dexamethasone, as indicated by the decreased
levels of albumin in tracheal aspirates, may also
play a part in the improvement of lung
function.

The use of dexamethasone in the treatment
of premature infants with RDS is not without
hazard, the risk of infections and decrease in
somatic growth being of major concern. How-
ever, SP-A and SP-D have been shown to
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enhance chemotaxis and phagocytosis of alveo-
lar macrophages,”” > > and increased SP-A
levels in tracheal aspirate fluids have been
found in infants who have survived from
RDS.” * We found no increase in the episodes
of sepsis following treatment with dexametha-
sone in this study or in our previous report."’
Further studies on the pathophysiological role
of surfactant-associated proteins are needed to
construct a rational protocol of treatment for
RDS and bronchopulmonary dysplasia in pre-
mature infants.
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