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Lecithin/sphingomyelin ratio in hypopharyngeal
aspirate of newborn infants. P. A. Barr, P. A.
Jenkins, and J. D. Baum. Department of Paediatrics,
John Radcliffe Hospital, Oxford. To be published in
full in the Archives.

Effective pulmonary capillary blood flow in
preterm and small-for-dates infants. A. A. Hut-
chison (introduced) and G. Russell. Aberdeen Mater-
nity Hospital, Foresterhill, Aberdeen.
We have previously reported to this Society (Archives

of Disease in Childhood, 48, 327; 49, 243) that even in the
absence of respiratory distress infants in certain high-
risk categories (infants of diabetic mothers and infants
with negative shake tests) had lower effective pulmonary
capillary blood flow (Qpc eff) than normal controls.
We suggested that infants in these high-risk categories
might be predisposed to the idiopathic respiratory
distress syndrome (RDS) by relative pulmonary hypo-
perfusion.
To further evaluate the possible role of pulmonary

hypoperfusion in the aetiology of RDS we have com-
pared Qpc eff in 2 groups of infants of low birthweight,
one with a high risk of developing RDS, that is preterm
infants, and the other with a low risk of developing
RDS, small-for-dates infants. All infants were studied
within the first 48 hours of life and none showed clinical
or laboratory evidence of RDS. The results are shown
in the Table.

Although a significant difference exists between pre-
term and small-for-dates infants, the Qpc eff of preterm
infants does not differ significantly from published
results for term infants. Our results do not support the
suggestion that pulmonary hypoperfusion predisposes
the preterm infant to RDS.

Use of transthoracic impedance to study the
effect of CPAP on breathing patterns of babies
with RDS. B. D. Speidel. Department of Child
Health, Southmead Hospital, Bristol.
An instrument has been developed for the impedance

measurement of changes in pulmonary gas volume,
providing a reliable means of recording ventilation with a
minimum of disturbance to the baby and so allowing
continuous, long-term studies to be made. The instru-
ment, which is based on a constant current, tetrapolar
system, was calibrated using reverse plethysmography;
a linear correlation was shown between tidal volume and
transthoracic impedance. The technique has been used
over a 2-year period to study the effect of continuous
positive airway pressure (CPAP) on the breathing
patterns of babies with respiratory distress syndrome of
the newborn (RDS). The disorganized breathing
typical of the baby with RDS rapidly became regular
in rate and depth after starting CPAP; and expiratory
grunting, which showed as notches on the impedance
waveform, disappeared in the majority of cases within
15 minutes. Sighing usually persisted for several
hours before disappearing. As CPAP was gradually
reduced, breathing tended to become irregular again
and sighing reappeared. In a number of cases a sudden
reduction in CPAP to zero resulted in apnoea, but when
CPAP was reintroduced regular breathing started again.
The mean respiratory rate in 38 cases ofRDS treated by
CPAP rose from a pre-CPAP level of 67 breaths/minute
to 83 after one hour's therapy and to 84 after 10 hours.
The rapidity with which breathing became regular

on starting CPAP suggests a reflex mechanism. Fur-
thermore, the apnoea which followed a sudden with-
drawal of CPAP and the recovery of regular breathing
when CPAP was reintroduced suggest that it may
provide a reflex respiratory drive for babies with RDS.

TABLE

Preterm (mean
±
SD) Small-for-dates P

_ _ _ _ _ _ _ _ _ _ ~~~~~~~~~~~~~~(mean±SD)
__

Gestation (w) 34-2±41*6 39*5 ±1*1
Birthweight (g) 2245 ±303 2474±230 <0-01
Ageatstudy(h) 22 5+11 1 22 3+9 5 NS
Qpc eff (ml/min) 395 ±84 527±113 <0*01
Qpceff(ml/kgpermin) 175±30 214±57 <0 01
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Effects of continuous positive airways pressure

on lung mechanics in healthy term and preterm
infants. R. Saunders and A. D. Milner. University
Department of Child Health, Nottingham.

Interaction of lung maturity, intrauterine
growth and neonatal asphyxia and shock on the
risk of RDS. R. Phibbs, J. Clements, R. Creasy,
G. Gregory, J. Kitterman, M. Schlueter, and W. Tooley
(introduced by P. Johnson). Department of Pediatrics,
University of California School of Medicine, San Fran-
cisco, California.
We measured maturity of the pulmonary surfactant

system by the amniotic fluid 'shake' test within 24
hours before delivery of 196 infants. 26 infants de-
veloped typical respiratory distress syndrome (RDS)
as diagnosed by a fixed set of criteria designed to exclude
mild or questionable cases. Comparison of the 'shake'
test to outcome showed that it can be used to predict a
graded risk of RDS depending upon the degree of
amniotic fluid reactivity. On this basis we defined 4
risk categories, IV, III, II, and I with incidences of
70%, 33%, 7%, and 1% of RDS respectively. Birth-
weight and gestation were greater in the lower risk
categories. In addition, within any amniotic fluid risk
category RDS decreased with increasing birthweight
and gestation, i.e. apparently independent of lung
maturity.
We studied cardiorespiratory function immediately

after birth in 60 infants including all those in groups IV
and III, and approximately half in group II. 32 were
asphyxiated as determined by measurements of pH,
Pao2 and Paco2. 19 were in shock as determined by
measurements of aortic and central venous pressures and
16 of these were also asphyxiated. In each higher risk
category RDS was most likely to occur in those infants
with shock, less likely in those with just asphyxia, and
least likely in those with neither asphyxia nor shock.

Cardiovascular changes during apnoea in the
newborn. R. Harding, P. Johnson, B. Johnston,
M. McClelland, and A. Wilkinson. Nuffield Insti-
tute for Medical Research, University of Oxford.
Apnoea caused by the presence of foreign fluids such

as cow's milk and water at the entrance to the larynx
in newborn lambs has been shown previously. This
apnoea is usually associated with a reflex bradycardia
and hypertension. Often swallowing occurs. The
whole response has been interpreted as a means of
defending the lower airways and at the same time making
cardiovascular adjustment to minimize the effects of the
ensuing asphyxia. These events are similar in some
ways to those observed in diving mammals. The
haemodynamic changes during reflex apnoea, including
the changes in blood pressure, heart rate, and cardiac
output in newborn lambs, were shown. The striking
preferential redistribution of blood supply to the heart
and brain and the corresponding fall to other organs,
especially the gut were discussed. The relation of these
events in the experimental animal were compared with
spontaneous episodes observed in newborn lamb and

esearch Society
man. The clinical implications in relation to neonatal
apnoea, intraventricular haemorrhage, and small bowel
infarction were considered.

HL-A status in Rhesus haemolytic disease.
P. M. Crowle and J. Insley. Department of Paediatrics,
Birmingham Maternity Hospital.
HL-A status was studied in 58 famiiles where the

mother was Rhesus negative. In 28 families the mother
was immunized by her first Rhesus-positive pregnancy,
in 15 families by the second or subsequent Rhesus-
positive offspring, and in 13 families the mother has not
produced anti-D antibodies despite a mean of 3-2
(range 2 to 6) Rhesus-positive children.
The distribution of individual HL-A antigens in

various groups of mothers, fathers, and offspring was
compared with a control incidence of those antigens in
the local population. There were three mathematically
significant differences in the incidence of individual
antigens in either 36 children who immunized their
mothers (increased incidence of HL-A 12) or 45 Rhesus-
positive children who failed to immunize (increase in
W17 and decrease in W29) compared with 180 controls.
In each case, however, there was no significant difference
in antigen incidence when compared with the opposite
group of children. The 12 mothers who were never
immunized and their husbands (11) significantly more
commonly possessed W17 than controls, but again the
increased incidence was insignificant when compared
with the 28 women who were immunized by their first
Rhesus-positive pregnancy or their husbands (28).
The degree of histocompatibility between mothers and

children in immunizing pregnancies (score 2 -468)
was similar to that in non-immunizing (score 2-476)
pregnancies. HL-A compatibility had no effect on
severity of Rhesus haemolytic disease of the newborn
as measured by cord haemoglobins of affected children.
We conclude that the HL-A system has no influence of
Rhesus immunization or Rhesus HDN.

Vascular studies on premature brain. G.
Hambleton and J. S. Wigglesworth. Department of
Paediatrics and Neonatal Medicine, Institute of Child
Health, Hammersmith Hospital, London.
A technique has been developed for injecting the

cerebral blood vessels of preterm and newborn infants
at postmortem examination so as to give differential
filling of arteries and veins. After fixation and clearing,
the entire vascular bed can be studied in thick sections
by stereomicroscopy. Preliminary studies indicate the
complex nature of the vascular bed of the germinal
layer and show the problems involved in determining
the origin of germinal layer and intraventricular haemor-
rhages. We have found little evidence that either
rupture of the terminal vein or venous infarction are
the cause of the haemorrhage.

Testicular birth trauma. P. M. Dunn. Uni-
versity of Bristol, Department of Child Health, South-
mead Hospital, Bristol.
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Evidence of testicular birth injury (scrotal bruising

and significant testicular enlargement) was observed on
11 occasions during a survey of 4754 infants bom in
the Birmingham Maternity Hospital during 1960 and
1961. All 11 cases were found among the 114 male
singleton infants presented by the breech during labour
(incidence: 10%); 9 of these infants were delivered by
breech and 2 by caesarean section. None of the 67
breech-born male twins were affected. Among the
male breech-born singletons, first-born infants showed
signs of trauma more often than 'later-born' (15%
against 5%, not significant). 82% of the infants with
testicular damage had a gestational age of at least 40
weeks (P<0 05), 45% weighed 3630 g (8 lb) or more at
birth (P<0 01), and 45% were heavy-for-dates (above
90th centile) (P<0 001). Acute signs of testicular
trauma resolved spontaneously within 1-3 weeks of
birth. Long-term study of this group of infants has
not yet proved possible. However, 2 boys born in
1964 with testicular birth trauma were recently re-
examined at the age of 10 years; while one appeared
normal, the testes of the second child were both hypo-
plastic and soft. Further study is planned to see whether
and how often testicular birth trauma leads to subsequent
sterility or gonadal dysfunction.

Infantile hyperprolinaemia. I. B. Sardharwalla
and A. Hill. Willink Biochemical Genetics Laboratory,
Royal Manchester Children's Hospital, Manchester.

In the Manchester Screening Programme using one-
dimensional paper chromatography for plasma amino
acids, out of 300 000 infants, 150 were found to have
increased plasma proline on initial screening carried
out between 10-14 days after birth. Of these 150
infants in whom the test was repeated about one month
later, plasma proline was raised in only 25 cases.
The clinical and biochemical observations in the 25

cases who were followed up from the age of a few months
to 4 years are as follows. (1) Only 2 were premature,
indicating that, unlike infantile tyrosinaemia, hyper-
prolinaemia does not show any relation to birthweight
or gestation. (2) Both sexes are affected. (3) The
dietary protein intake was not appreciably different from
that of normal infants. (4) In 14 patients plasma
proline returned to normal by the age of 6 months but
in the remainder hyperprolinaemia persisted. (5) The
urine did not contain A-pyrroline-5-carboxylic acid
suggesting impairment of the enzyme proline oxidase.
(6) None of the infants who had plasma proline con-
centrations >0-8 ,umol/ml showed abnormal urinary
excretion of hydroxyproline or glycine by paper chroma-
tography, though that of proline was increased. (7)
The patients were not treated and their physical and
psychomotor development has been normal. (8)
Fasting plasma proline levels were normal in 17 parents.
From this study it appears that we are dealing with a
type of hyperprolinaemia which does not require any
treatment.

Response to synthetic luteinizing hormone
releasing factor (LRF) in patients with suspected

hypogonadotrophic hypogonadism. D. C. L.
Savage, J. Roth, M. M. Grumbach, and S. L. Kaplan.
Department of Pediatrics, University of California, San
Francisco, California.
Plasma luteinizing hormone and follicle stimulating

hormone response to an intravenous injection of 10-100
,g LRF has been assessed in 36 patients with idiopathic
hypothalamic hypophysiotrophic hormone deficiencies
or hypogonadotrophic hypogonadism. 13 of 16 patients
with presumed isolated growth hormone deficiency,
but only 3 of 15 with multiple pituitary hormone defi-
ciencies, had a normal prepubertal response. 2 patients
in this group with arrested puberty also had a prepubertal
response. 13 patients had neither a rise in plasma
FSH or LH. Of 5 patients with isolated hypogonado-
trophic hypogonadism (4 with anosmia), 1 failed to re-
spondtoLRF,3hadprepubertaland 1 apubertalresponse.
7 of the 16 nonresponders received intermittent subcu-
taneous dose of LRF but only 2 of these had an increased
responsiveness to intravenous LRF after this therapy.
These results, in the light of the different response to
LRF in prepubertal and pubertal children, suggest that
the site of the defect in hypogonadotrophic hypogona-
dism is the hypothalamus. The defect may be partial
or complete. The failure to respond acutely to exoge-
nous LRF may be the consequence of a chronic defi-
ciency of endogenous LRF secretion. In contrast to
the effect of thyrotrophin releasing factor deficiency,
chronic deficiency of endogenous LRF appears to alter
the pituitary responsiveness to acute administration
of LRF.

Leucocyte transfusion therapy in children.
J. Graham Pole (introduced by J. C. Maclaurin). De-
partment of Child Health, University of Glasgow, Royal
Hospital for Sick Children.

Successful management of children with malignant
disease may require replacement of all the components
of whole blood. Infection is the chief cause of death
in these patients, and is closely correlated with the
degree and duration of leucopenia. Sufficient leuco-
cytes for transfusion can be collected by conventional
means from chronic myeloid leukaemic donors, but
effective collection from normal donors requires special
equipment such as a continuous flow cell-separator.
We have given 24 leucocyte transfusions to 17 children

with severe infections, mainly bacterial associated with
granulocytopenia, but occasionally nonbacterial as-
sociated with lymphopenia. Leucocytes were collected
by simple venesection from 3 chronic myeloid leukaemic
donors and with a cell-separator from 16 normal donors.
The cells were shown to be actively phagocytic and
bactericidalinvitro before transfusion and these functions
could be preserved by storage at -196°C in liquid
nitrogen.

Response was assessed by rise in peripheral blood
leucocyte count, resolution of fever, and clinical improve-
ment. The rise in leucocyte count correlated with the
child's pretransfusion count, his surface area, and the
number of cells transfused, but not with closeness of
HL-A matching. Increased white cell concentration
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7Paediatric Research Society
in areas of skin sepsis was shown after transfusion.
Clinical response to individual transfusion was con-
sidered good in 11 children and fair or poor in 5. All
but one recovered completely from their infections.

Functional studies of peripheral blood lympho-
cytes in juvenile rheumatoid arthritis. J. F.
Jennings and F. Carswell. University of Bristol,
Department of Child Health.

Juvenile rheumatoid arthritis (JRA) patients were
studied by examining their peripheral blood lympho-
cytes after ficoll-triosil separation by (a) enumeration of
the proportion of T cells by sheep RBC rosetting
techniques; (b) enumeration of the proportion of B
cells by immunofluorescence; (c) assessment of phyto-
haemagglutinin (PHA)-induced lymphocyte transforma-
tion; (d) assessment of PHA-induced lymphocyte
cytoxicity.
Some JRA patients had a low percentage of T cells in

their peripheral blood lymphocytes. Those with
<40% T cells were designated the 'low T' group (11
patients) and those with > 40% T cells were designated
the 'high T' group (12 patients). No significant dif-
ference was detected in the total peripheral blood
lymphocyte counts between the two groups of patients.
Approximately similar proportions of B cells were
present in each group. Defects of T cell function as
measured by the PHA-induced lymphocyte transforma-
tion and cytoxicity occurred mainly in the low T cell
patients. These patients had a greater number of
joints involved than those of the high T cell group. A
low proportion of T cells may be found early in the
clinical course of JRA and the fluctuation in the T cell
population may be correlated with clinical progress.

Psychological determinants of infantile pyloric
stenosis. S. Revill and J. Dodge. University Hospital
of Wales, Heath Park, Cardiff.

It has been reported (Dodge, 1972) that there is a
high incidence of significant emotional stress during
the last trimester of pregnancy in women giving birth
to a child with pyloric stenosis. In that study mothers
were asked to recall any worries while they were preg-
nant, and analysis of data showed a remarkably high
incidence of stress, greatly exceeding that in the control
group. In order to investigate further the possible role
of emotional stress in the development of this disorder,
80 mothers of affected infants, and 60 controls were
interviewed. All subjects completed Form A of the
Eysenck Personality Inventory, the Life Events Inven-
tory, and the Multiple Affect Adjective Check List. It
was found that there was a highly significant difference
between the number of items weighted more than 60
on the Life Events Inventory experienced by the sub-
jects and controls-both throughout pregnancy and
during the last trimester of pregnancy. There was
also a significant difference between the scores of subjects
and controls on the Anxiety Scale of the Multiple
Affect Adjective Check List. However, there was no
significant difference between neuroticism and extro-
version scores on the Eysenck Personality Inventory.

REFERENCE

Dodge, J. A. (1972). Journal of Psychosomatic Research, 16, 1.

Modification of weight gain by dietary changes
in a population of Sheffield neonates. L. S. Taitz.
The Children's Hospital, Sheffield.

This paper reports the findings ofa repeat study on the
rate of weight gain in Sheffield neonates in the year
1974, and compares these with the results obtained in
1971. A number of changes appear to have occurred
since that date. A higher proportion of mothers are
attempting to breast feed their babies and a significantly
larger number are now succeeding in doing so for all or
most of the first 6 weeks of life. There has also been a
sharp fall in the number of mothers giving their infants
solids during this period and there is a tendency for
solids to be introduced later. Breast-fed infants show
exactly the same distribution of weight velocities as those
reported by Fomon and Filer (1970). The artificially
fed group showed a significantly smaller weight velocity
than those in 1970. There has been a sharp reduction
of the proportion of infants who are above the 90th
centile. Preliminary studies indicate that the head
circumference of infants at 6 weeks is not related to the
velocity of weight gain but is correlated with birthweight.

REFERENCE

Fomon and Filer (1970). Acta Paediatrica Scandinavica, Suppl.
202, 1.

Sugar malabsorption in cow's milk protein
intolerance. M. Harrison, C. B. S. Wood, and J. A.
Walker-Smith. Queen Elizabeth Hospital for Children,
Hackney Road, London.
Twenty-four children with cow's milk protein in-

tolerance have been studied over a 2-year period. A
significant number of children were found to be IgA
deficient and features observed during a milk challenge
include pyrexia, development of eosinophilia in the
peripheral blood, and presence of occult blood in the
stools.

Seventeen children presented with acute gastro-
enteritis-like illness, but in only 2 cases was stool
pathogen isolated. After initial rehydration all of these
children failed to regrade onto a cow's milk-based
formula, and 12 developed significant reducing sub-
stances in the stools. This was not considered to be due
simply to secondary lactose intolerance following
gastroenteritis, but rather as being a manifestation of
their cow's milk protein intolerance. After a variable
period offeeding on a hypoallergenic, lactose-free formula
this was shown to have recovered, but within hours of a
milk challenge significant reducing substances reap-
peared in the stools in 14 children. Small intestinal
biopsies were performed in 12 children with estimation
of mucosal disaccharidase activities, and the results of
these tests suggested a possible mechanism for sugar
malabsorption of cow's milk protein intolerance.

Study of growth and food intake in a group of
children with cerebral palsy. G. McCarthy and
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M. R. Ward, introduced by W. H. Schutt. Tyndall's
Park Children's Centre, Bristol Homeopathic Hospital.

Twenty-nine children with cerebral palsy attending a
day school for the physically handicapped were weighed
and measured regularly and carefully for a period of just
over a year. The average daily energy intake of each
child was estimated by means of a diary of daily intake
over a week. The estimations were carried out by
M. R. W., the dietitian at the Children's Hospital.
The children were given additional energy, as Carnation
Instant Breakfast Food with Prosparol added, for a
period of 3 months while in school. This was done in
two periods of 3 months each.

Hydroxyproline/creatinine ratio in the urine was
measured in the children; 3 urine samples were taken
in four periods during the study. Radiological measure-
ment of the tibiae was done at the beginning and end of
the study, and bone age estimated at the beginning of the
year. Parental height was recorded and the expected
height centile estimated from the parental height of each
child. (1) The children were shorter and lighter than
average, 16/29 were on orbelow the 3rd centile forheight.
(2) The height of only 6 children was in the range
expected from parental height. (3) Average daily
energy intake was within the recommended range for
children of the same age in 4 of 26 children. 11 were
taking less than 60% of the recommended intake for age.
(4) Height velocity was above the 50th centile in 8 out
of 14 girls and 11 out of 15 boys. Weight velocity was
on, or above, the 50th centile in only 4 of 14 girls, and
4 of 15 boys. (5) The hydroxyproline/creatinine ratio
in the urine was above the 90th centile in 20 of 29
children at some time during the year. (6) The hydroxy-
proline/creatinine ratio rose significantly after giving

additional energy, in 5 girls and 3 boys-or 8 out of 29
children studied. (7) A history of feeding problems in
the first year of life was obtained in 20 children-5 had
no problems and 4 are unknown. (8) Many children
with severe cerebral palsy appear to need additional and
easily assimilated calories.

Modification of the Lundh meal to assess
duodenal bile salts and pancreatic function in
children. J. P. K. McCollum, D. P. R. Muller, and
J. T. Harries. Institute of Child Health and The
Hospital for Sick Children, London.
A standardized test meal gives information about the

physiological response of the gallbladder and pancreas
to the entry of food into the duodenum. Hormonal
stimulation by secretin and cholecystokinin, however,
provides data on the maximal capacity of these two
organs. The Lundh meal is widely used for assessing
pancreatic function in adults and we have modified and
standardized this procedure for use in small sick infants
or older children.
A single lumen radio-opaque tube, weighted at the

end with a mercury bag, was positioned at the duodeno-
jejunal flexure under radiological control. The test
meal contained chicken, glucose, corn oil, and a non-
absorbable marker (PEG) so that variations in luminal
dilution from patient to patient could be corrected.
Fasting and 20-minute postprandial samples of juice
were collected under ice by siphonage for a period of 2
hours. Juice was analysed for total and individual bile
salts, trypsin, lipase, esterase, and PEG. Patients with
pancreatic insufficiency, those with bacterial overgrowth
of the small intestine, and those with interrupted entero-
hepatic circulation have been investigated.
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