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The female advantage in fetal lung maturation.
M. E. Avery, J. S. Torday, H. C. Nielsen, M. Fencl,
and R. V. Kotas. Department of Pediatrics, Harvard
Medical School, Boston, and Tulsa, USA.

Male infants have a 1-7 times greater mortality rate
from RDS than female ones. If the disorder is a
reflection of immaturity with respect to pulmonary
surfactant, then the lungs of female infants should
be relatively more mature than those of male infants
at a given gestational age. Naeye found that at
between 25 and 32 weeks' gestation, female infant
lungs were more mature by histological criteria
(Naeye et al., 1971). Further support for relatively
greater maturity of female fetal lungs comes from
an analysis of L/S ratios and cortisol in amniotic
liquid from 167 pregnancies of 28-42 weeks, com-
plicated and uncomplicated. At all stages of gesta-
tion, males had a lower L/S ratio than females.
Lower cortisol levels were also noted in male infants.
In an analysis of pressure-volume relationships in
fetal rabbit lungs, the female fetuses retained more air
at a given transpulmonary pressure than littermate
males of 27 days' gestation, which is consistent with
greater maturity. The response to glucocorticoid
administration was also greater in the lungs of the
female fetal rabbits. These observations support the
hypothesis that the lung in the female fetus is more
mature than that of the male.
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Naeye, R. L., Burt, L. S., Wright, D. L., Blanc, W. A., and
Tatter, D. (1971). Neonatal mortality, the male dis-
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Gut hormones in the neonate. T. E. Adrian, A.
Aynsley-Green, S. R. Bloom, and A. Lucas. Depart-
ment of Paediatrics, John Radcliffe Hospital,
Oxford, and Department of Medicine, Royal
Postgraduate Medical School, Hammersmith
Hospital, London.

Gut hormones exert important effects on gut
growth, secretion, motility, and on intermediary
metabolism, and may play a key role in the post-
natal adaptations to enteral feeding. Using sensitive

radioimmunoassays we have measured 10 entero-
insular hormones in the plasmas of (a) 203 healthy
term or preterm infants at birth or during the first
24 days of life, either before or at 30, 60, or 120
minutes after feeding, and (b) 10 6-day-old preterm
neonates who had never been fed orally as they had
hyaline membrane disease. Each infant contributed
only one plasma sample, removed at the time of a
routine clinical blood test. Basal levels of gastric
inhibitory polypeptide (GIP), pancreatic polypep-
tide (PP), enteroglucagon (EG), neurotensin (NT),
motilin, and gastrin all rose steeply during the
neonatal period, reaching levels which exceeded
those in healthy, fasting adults. In contrast, plasma
concentrations of GIP, EG, NT, motilin, and
gastrin did not show postnatal increases in the unfed
group of infants. In addition, for 8 hormones
(secretin, GIP, PP, NT, EG, motilin, gastrin, and
insulin) we observed a progressive postnatal increase
in the endocrine response to a feed. Profound
changes occur therefore in gut hormone physiology
after birth, and these changes may in part be due to
enteral feeding itself. These data are relevant to the
design of optimal feeding regimens for high-risk
neonates.

The neonatal breast. J. McKiernan and D. Hull.
Department of Child Health, Nottingham
University.

A study has been made of breast development in
the newborn infant. The diameter of the breast
nodule was measured in 288 infants during the first
2 days of life. The values came within a normal
distribution. In 149 male infants, mean birthweight
3-37 kg, the breast diameter was 7 54±0 25 (mean+
SE), and in the 139 females, mean birthweight 3-19
kg, the breast diameter was 7 *98±0 *24 (mean±SE).

Breast size was also assessed in 115 low birth-
weight infants. In infants below expected body
weight, 'small-for-dates' (SGA), the breast diameter
was greater than that of infants of similar body-
weights but appropriate for gestational age (AGA).
The timing of onset of milk secretion by the

neonatal breast has also been examined. Secretion
began on the 6th to 8th day of life in 11 mature
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infants. Interestingly, of 13 SGA infants who were
'secretors', 11 were secreting on the 5th day or
earlier. Delayed onset of secretion was noted in a
small number of preterm, low birthweight infants.
Some mature infants did not secrete milk.

Considerable breast engorgement, greatest in the
2nd and 3rd weeks of life, was found in healthy
infants. There was a positive correlation between
breast diameter on day 6 and plasma prolactin at
this time (R=0-84, P<0 001).
The study of the neonatal breast and its secretions

offers interesting insights into aspects of fetal and
neonatal endocrinology and nutrition.

What do we know about resorption and conversion of
vitamin D3 in premature infants? H. Wolf, G.
Offermann, and V. Graff (introduced by E. Widdow-
son). Department of Neonatology, Universitat
Giessen, and Department of Nephrology, Klinikum
Steglitz, Freie Universitait Berlin, West Germany.

The necessary supplementation of vitamin D3 is
higher for premature infants than for term ones
(1000 IU v. 500 IU a day). 1000 IU (25 .tg) of
vitamin D3 are equivalent to 9 Vg or less of 25-
(OH)-D3 (Wolf et al., 1975). Therefore the question
arises whether resorption or conversion to 25-
(OH)-D3 is hampered in the premature infant.
Four groups of premature infants were observed

during a 3- to 5-week period. In the control group
(gestational ages 32 to 38 weeks) a vitamin D3-free
formula (Meb-milupa) was given. The level of 25-
(OH)-D3 in plasma remained low (10 ng/ml; 25
nmol/l). The second group (GA 32 to 34 weeks)
received 1000 IU vitamin D3 daily. The plasma level
of 25-(OH)-D3 rose to 25 ng/ml (62 nmol/l). The
third group (GA 36 to 38 weeks) also received 1000
IU vitamin D3. This resulted in a 'calculated' level
of 25-(OH)-D3 up to 75 ng/ml (187 nmol/l) after 9
weeks. However, the same level was reached after
only 3 weeks in a fourth group of infants of the same
GA given 1000 IU vitamin D3 and small amounts of
supplemental breast milk (up to 200 ml a day).
These findings suggest that either resorption of
vitamin D3 or its conversion to 25-(OH)-D3 is
diminished in the immature infant. Resorption may
be enhanced by breast milk.
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Wolf, H., Kerstan, B., and Kerstan, J. (1975). The require-
ments of vitamin D (cholecalciferol) and of 25-hydroxy-
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Ionised calcium in pregnancy. N. R. Belton, M. J.
Forsyth, M. M. Giles, R. Elton, and J. 0. Forfar.
Department of Child Life and Health, University of
Edinburgh, and Simpson Memorial Maternity
Pavilion, Royal Infirmary, Edinburgh.

Vitamin D requirement during pregnancy has
not been definitively established. Supplementary
vitamin D (1000 IU a day), or a placebo, was given
to two groups of pregnant women from the 12th
week until delivery, and total Ca, ionised Ca, total
protein, Mg, and P measured in plasma at 12 weeks,
24 weeks, 34 weeks, and delivery in both maternal
venous blood and cord blood. lonised Ca (mmol/l),
measured using the Orion SS-20 analyser was
(mean±SD and normal):

Supplemented Control
group group

12 weeks (combined
groups) 0 93 +009 (45)

24 weeks 0-89+0-08 (24) 0 91+0 08 (22)
34 weeks 0-87±0-11 (38) 0-87+0 09 (32)
Delivery 0-86+0-10 (7) 0-77±0-11 (11)
Materal vein
Unbilical vein 1-05±0-16 (8) 0 97+0 10 (11)
Umbilical artery 0 91±0-17 (7) 0 87+0-16 (8)

Thus ionised Ca decreased during pregnancy
(difference between 12-week and delivery values in
unsupplemented group was highly significant,
P<0-001). Umbilical venous values were higher
than maternal delivery values in both groups.
During pregnancy total Ca concentration tended

to increase in both groups with no correlation
between ionised and total Ca except at delivery
(maternal values positively correlated).
The percentage of ionised relative to total Ca

decreased during pregnancy, being significant in the
unsupplemented group (39-5 to 31-8%; P<0001).

lonised Ca does not have a constant relationship
to total Ca during pregnancy.

An enzymic polarographic sensor for continuous
measurement of glucose concentration in vivo.
R. M. Gardiner and I. A. Silver. Physiological
Laboratory, Cambridge, and Department of Path-
ology, University of Bristol Medical School, Bristol.

The hydrogen peroxide generated as glucose reacts
with oxygen in the presence of glucose oxidase can
be measured at a platinum anode, and a glucose
sensor based on this principle has been described
(Clark and Clark, 1973). A modification of the Clark
glucose electrode has been designed which is small
enough for intravascular use.
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A 1I0 mm length of Teflon-coated platinum
iridium alloy wire (bare diameter 175 ,um) is stripped
of Teflon, lightly platinised, and dipped into an
aqueous solution of catalase-free glucose oxidase.
The active tip is subsequently treated in cold 1 %
glutaraldehyde, and a membrane applied by dipping
in cellulose di-acetate. The electrode is maintained
at a potential of +700 mV with respect to a sintered
silver-silver chloride reference electrode.

Its characteristics have been investigated in vitro
during immersion in well-stirred plasma at 380C.
Response times (95 % of step change) range from
6 to 30 seconds depending on membrane thickness,
and the response is linear within the physiological
range of glucose concentrations (1-10 mmol/l).
Recordings have been made in vivo of the changes in
blood glucose concentration which follow adminis-
tration of insulin, adrenaline, and glucose in the
heparinised calf and lamb.
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Sucking patterns of human babies at the breast.
R. F. Drewett, A. Bowen-Jones, and M. Woolridge
(introduced by J. D. Baum). Department of Psy-
chology, University of Durham, and Department of
Paediatrics, John Radcliffe Hospital, Oxford.

Studies of sucking patterns using bottles are of
limited value in research on breast feeding, as they
do not allow the sucking of the baby to be related
to its natural consequence (the stimulation of the
milk ejection reflex). We report an analysis of
sucking on the breast made by filming the mouth
of the baby.

Intersuck intervals fall on two distinct distribu-
tions, one of short intervals (<1-3 seconds) corres-
ponding to the period of sucking, the other of
longer intervals (>1-3 seconds) corresponding to
pauses between bursts of sucking. The proportion of
long intervals increases as the breast empties. In
studies combining test weighing and sucking rate
determinations the rate of sucking (within bursts)
was found to increase as milk flow decreased.

These studies show, contrary to results derived
from bottle feeding, that there is no simple dicho-
tomy between 'nutritive' and 'non-nutritive' sucking,
but rather that there is a single gradient of sucking
rate of which these types represent the two extremes.
The reflection of milk flow in the sucking pattern
of the baby may be of use in clinical evaluation of
breast-feeding difficulties.

Human milk cell concentration after storage in glass
and plastic containers. C. Burns, D. M. Flynn, J.
Kendra, and M. Szawatoski. The Royal Free
Hospital, London.

Expressed breast milk is often stored without
precautions being taken to conserve the cell content.
Typically it is stored in glass vessels, although milk
macrophages have been shown to have glass-adhesive
properties (Smith and Goldman,1968).
We investigated the concentration of human milk

cells after storage in glass and polystyrene containers.
10 30-ml samples of milk were collected from
nursing mothers. 10 ml of each sample was im-
mediately examined for cellular concentration
(control). 10 ml was stored in a glass test-tube and
10 ml in a polystyrene test-tube at 40C for 8-16
hours before the cell concentration was established.
The mean cell count of the samples stored in

polystyrene was 83 % of the control, while the mean
cell count of the samples stored in glass was 54%
(P<0 001, paired t test). Differential cell counting
showed that in the polystyrene-stored samples the
proportion of macrophages and lymphocytes was
greater than in the glass-stored samples; the reverse
was true for the neutrophils. No tests were per-
formed to assess the viability of the cells.

If human milk cells are considered of importance
it is suggested that expressed breast milk be stored
in polystyrene, or possibly other plastic containers,
rather than in glass.

Reference

Smith, C. W., and Goldman, A. S. (1968). The cells of
human colostrum. In vitro studies of morphology and
functions. Pediatric Research, 2, 103-109.

Use of doxapram in apnoea and hypoventilation in the
neonate. J. E. H. Brice, A. W. Boon, and A. D.
Milner. Department of Neonatal Medicine, City
Hospital, Nottingham.

Three cases are reported in which doxapram was
used to stimulate respiration in the neonate. The
first two were very low birthweight, preterm infants
with recurrent apnoea, not responding to oral
theophylline and requiring assisted ventilation. The
first had recurrent apnoea on withdrawing ventila-
tion that was abolished for 15-25 minutes after each
of 3 intravenous injections (0-5 mg) of doxapram.
The second infant was given IV doxapram (1 mg
bolus, followed by 0-5-1 mg/hour) to try to avoid a
further period of assisted ventilation. A definite
reduction in apnoea occurred but jittery movements
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were noted, probably related to the doxapram. The
third case was a term infant with severe hypo-
ventilation requiring assisted ventilation from the
first day. All attempts to withdraw ventilation were
unsuccessful until 5 days, when IV doxapram
(5-10 mg bolus and hourly infusion) was adminis-
tered with a striking improvement in spontaneous
respiration. The doxapram was stopped two days
later because of abnormal neurological signs, and
the baby died.
These preliminary results suggest that doxapram

is a more powerful respiratory stimulant than
theophylline in the neonate and may have a place
in the management of apnoea of prematurity.
Little is known about the metabolism of doxapram,
and possible side effects indicate that until further

evaluated it should be used only when other
established treatments have failed, and should be
started in smaller doses than reported here.

An explanation for failure of impedance apnoea
alarm systems. D. P. Southall, J. M. Richards,
K. C. Lau, and E. A. Shinebourne. Department of
Paediatrics, The Brompton Hospital, and Cardio-
thoracic Institute, London. To be published in
full in the Archives, 1980, 55, 63-65.

Daily changes in the curved crown-rump length of
individual sheep fetuses during the last 60 days of
pregnancy, and effects of different levels of maternal
nutrition. D. J. Mellor. Moredun Research Institute,
Edinburgh.
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