
Archives of Disease in Childhood, 1988, 63, 1218-1221

Plasma concentrations of gastrin and somatostatin
after breast feeding in 4 day old infants
G MARCHINI,* J WINBERG,* K UVNAS-MOBERGt

*Department of Paediatrics, Karolinska Hospital, and tDepartment of Pharmacology, Karolinska Institute,
Stockholm, Sweden

SUMMARY The plasma concentrations of gastrin and somatostatin were measured by radioim-
munoassay before and after breast feeding in healthy 4 day old infants who had been born at full
term. The mean (SD) concentrations of gastrin and somatostatin before breast feeding were 120
(30) pmoL/l and 35 (12) pmol/l, respectively. Breast feeding in these infants was not followed by
increased concentrations of gastrin and somatostatin in peripheral blood. High preprandial pep-
tide concentrations, as seen during the neonatal period may limit the further release of peptide
after feeding.

The pattern of the release of gastrin induced by
feeding changes during the neonatal period. The
plasma gastrin concentration increases in response
to the first feed of breast milk' or formula milk2 in
newborn infants aged 2-6 hours. No such increase,
however, has been seen after subsequent feeds
during the first week of life.3 A possible explanation
of why the gastrin concentration does not rise after
feeding during this period could be the pressure of
high concentrations of somatostatin, which is known
to inhibit the release of gastrin. We therefore
measured the plasma concentrations of gastrin and
somatostatin before and after breast feeding in
healthy 4 day old infants who had been born at full
term.

Patients and methods

Thirty eight healthy infants (23 boys and 15 girls)
were studied with the approval of the local ethical
committee and the consent of the parents. All the
babies had been born at full term after uncompli-
cated pregnancies. Their mean (SD) gestational age
was 39 (1) weeks and birth weight 3468 (397) g. All
infants were exclusively breast fed. Blood samples
for determination of gastrin and somatostatin con-
centrations were collected at a mean (SD) of 4 (1)
days of age. Thirty two infants were breast fed
between 9 and 12 am and six between noon and
3 pm. This feed took place 3 (1) hours after the
preceding feed and according to the mother was
demanded by the infant. The infants were allowed

to suck to satiety. The mean (SD) duration of feed
was 25 (10) minutes and the amount of milk
ingested, calculated by weighing 19 infants, was
55 (30) ml.
Samples of 1*5 ml of venous blood were drawn

from the backs of the hands with open needles as
part of routine metabolic screening. The samples
were collected in one group of infants (n= 12) before
and 10 minutes after feeding, in a second group
(n= 14) before and 30 minutes after feeding, and in a
third group (n=12) before and 60 minutes after
feeding. Bloods samples were collected in ice cold
plastic tubes containing 10 IU heparin and 500 KIE
aprotinin/ml blood and centrifuged at 4°C within
30 minutes of collection. The plasma samples were
stored at -20°C until analysed for concentrations of
gastrin and somatostatin.

Gastrin concentrations were determined by
radioimmunoassay using antiserum 2604.4 as de-
scribed by Nilsson. These antibodies recognise
gastrin-17 and gastrin-34 as well as sulphated and
unsulphated forms of gastrin with the same potency.
Somatostatin concentrations were measured by the
assay described by Efendic et al5 after separation
from large plasma proteins with SEP-PAK C18
cartridges (Water Associates Inc).
Data are given as mean (SD). Statistical analyses

were by Student's t test. Correlations between vari-
ables were analysed by simple regression analysis.

Results

Preprandial plasma gastrin (n=34) and somatostatin
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prandially in gastrin or somatostatin concentrations
(figs 1 and 2). There was no association between
gastrin and somatostatin concentrations either
before or after breast feeding.

(n=38) concentrations were 120 (30) pmol/I and 35
(12) pmol/l, respectively. These were not related to
postnatal age nor to the time intervals since the pre-
ceding meal. No significant rises occurred post-
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Fig 1 Individualplasma gastrin concentrations in three groups of infants before and after breastfeeding.

- Before feeding
oAfter feeding

I --
30 minutes

Time after feeding
Fig 2 Individualplasma somatostatin concentrations in three groups ofinfants before and after breastfeeding.
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Discussion

We found no increase in gastrin concentrations after
breast feeding in 4 day old infants. This is in
accordance with previous studies performed at a
similar postnatal age that reported no change in the
concentration of gastrin after breast feeding or
bottle feeding in infants born at full term,6 or after
tube feeding in infants born prematurely.3
The absence of an increase in gastrin induced by

feeding in infants has been ascribed to the high basal
concentration of gastrin that is present during the
neonatal period.3 The first feed given to newborn
infants is followed by a postprandial increase in
plasma gastrin concentration, 2 though no such
response is seen on the second or the sixth days, by
which times basal plasma gastrin concentrations
have increased 10 fold compared with the concen-
trations before the first feed.6 7 The comparative
hypergastrinaemia could also partly explain why
infants do not respond by secreting acid after being
given pentagastrin or histamine during the neonatal
period8 9 or why non-nutritive sucking (a stimulus
that has been suggested as triggering the release of
other vagally controlled peptides such as insulin),
failed to influence plasma gastrin concentrations in
newborn infants.'0
Because gastrin exerts trophic effects on the

gastric mucosa,"1 the rapid growth of the stomach
that occurs in mammals during the first week of
life12 could be associated with the high gastrin
concentrations during the neonatal period.

Circulating somatostatin is principally derived
from the stomach13 and gastric somatostatin is
produced partly in antral cells that are in open
contact with the gastric lumen that are sensitive to
intragastric pH. Somatostatin from these cells
exerts an inhibitory effect on the release of gastrin
by local paracrine mechanisms. Most gastric soma-
tostatin cells are found in the corporeal mucosa and
here the peptide is associated with the regulation of
the secretion of gastric acid from the parietal cells.
Gastric somatostatin is released in response to
nutrients in the stomach and is influenced by vagal
nerve activity and antral pH.13

In the present study basal concentrations of
somatostatin were in the same range as those
described in premature babies and they were there-
fore high when compared with preprandial concen-
trations in adults.15 We did not find any significant
change in somatostatin concentrations before or
after breast feeding. This is in contrast to the results
of Sann et al, who found that tube feeding in 2 day
old premature infants induced a decrease in post-
prandial somatostatin concentrations.15 A compari-
son between their results and ours, however, is

difficult because gestational age, postnatal age, and
mode of feeding were different in the two studies.
The high plasma concentrations of somatostatin

are likely to reflect enhanced secretion of somatos-
tatin by the gastric mucosa. Because somatostatin
inhibits the release of gastrin, an increase in the
release of antral somatostatin may contribute to the
unresponsiveness of the gastrin cells during the first
week of life. Furthermore, as somatostatin inhibits
secretion of acid from the parietal cells, a high rate
of secretion of somatostatin in the corporeal
mucosa might explain (in addition to the increased
plasma gastrin concentrations) why pentagastrin and
histamine fail to induce secretion of acid during the
neonatal period.9 10 In newborn and tube fed
preterm infants a substantial release of somatosta-
tin into the gastric lumen occurs when the intragas-
tric pH is low.'6 17 This somatostatin is probably
derived from the antral somatostatin cells. 13
Because the present data show that circulating
somatostatin concentrations are not increased after
breast feeding, either there are no changes caused
by feeding in the rate of secretion of antral somatos-
tatin or, if there are, the responses are not reflected
in changes in the circulating somatostatin concentra-
tions of 4 day old infants.

In conclusion, this study shows that breast feeding
in 4 day old infants is not followed by increased
gastrin or somatostatin concentrations in peripheral
blood. We suggest that the high plasma concentra-
tions of the two peptides before feeding reflect a
high degree of stimulation of the gastrin and
somatostatin producing cells (even under basal con-
ditions) during a period of life when intake of
nutrients is high, and the rate of growth increases
rapidly.
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