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It has been shown by several authors that gastric acid secretion during the first
five and six hours of life is very low. It has also been shown that it reaches a
maximum level in the following 24 hours, and gradually becomes achlorhydric by
the end of the first month1-6. Many authors have reported that the level of gastrin,
the chief inducer of gastric acid secretion, is higher in the neonate than in the
adult’-19, Animal studies have proved that gastrin probably plays a role in the
structural and functional development of the gastrointestinal system20.21,

Although the physiological stimulus of protein-containing foods is the most
important factor in the secretion of gastrin in adults, the results of experiments on
the activity of G-cells in the neonate in response to such stimulus are
controversial10.11.15,17.19,

Our goal was to study whether gastrin plays a role in gastric acid secretion in the
early neonatal period by determining basal serum gastrin levels and to see the
response of the G-cells.

Material and Methods

The samples for this study were drawn from babies born to healthy mothers in the
Obstetrical Clinic of Cerrahpasa Medical Faculty of Istanbul University between
April and July 1982. All subjects were born spontaneously via the vaginal route,
had an Apgar score of 9 or 10, and a gestational age of 39.0 + 0.9 weeks. Our
study group included 90 babies, 46 girls and 44 boys. Their mean birthweight was
3335 + 564 grams and their mean birth height was 50.3 + 1.0 cm. Babies were
matched in six equal groups. Venous blood samples were obtained only once
from each baby. They were taken from the umbilical vein during delivery and from
the antecubital vein in the postnatal period.
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TABLE 1l

Comparison of Basal and Postprandial Serum Gastrin
Levels of 3-7-hour- and 7-day-old Infants

3-7-hour-old infants 7-day-old infants
(n= 15) (n = 15)
Gastrin level
before feeding 129.0 = 56.9 167.6 *= 55.1
(pg/ml)
Gastrin level
30 min after feeding 136.1 = 34.2 1616 *= 527
(pg/ml)
Student's t test p > 0.05 p > 0.05

Early experiments had suggested that high neonatal serum gastrin levels would
depend on the maternal serum gastrin?. Although the levels of umbilical venous
and arterial gastrin are similar, the high levels of umbilical gastrin when compared
to maternal levels during delivery?.10, and the low concentrations in placentas, as
well as the fact that there is a transplacental blockage to gastrin® when injected in
pregnant micel! and dogs'® supports the hypothesis that the maternal gastrin
level has no effect on the high serum gastrin levels in the fetus. Besides, although
gastrin has a short half-life, it remains at a high level throughout the neonatal
period18-19, Gastrin also has been found in the G-cells of the antral mucosa
beginning from the nineteenth week of fetal life22, These findings strongly
suggest that gastrin is actively secreted by newborns.

Previously reported studies into the cause of neonatal hypergastrinemia have
been unable to resolve this question. Although increased vagal activity and
increased discharge of catecholamines during delivery, together with renal
insufficiency of the neonate, have been suggested as probable causes of the high
neonatal levels of gastrin, still they are far from fully clarifying this finding5.16,

There remains a logical explanation, which is the idiopathic hyperactivity of
G-cells. According to this theory, G-cells discharge all of their gastrin content into
the circulation under the effect of a high pH of the gastric juices5.16,

In spite of the sufficient parietal cell mass and the hypergastrinemia, low gastric
acid secretion is most probably due to the lack of gastrin receptors in the
neonate23, Takeuchi et al21 showed the absence of gastrin receptors in newborn
rats, as well as their appearance in the third week of life, and thereafter the
increase in hydrochloric acid secretion and antral gastrin concentrations, achieve-
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ment of normal serum gastrin levels and the beginning of the trophic effects of
gastrin on the gastrointestinal tract.

Results of experiments on the activity of G-cells in the presence of the
physiological stimulus of protein-containing foods are controversial10.11.15,17.19,
We found no significant difference between basal and postprandial serum gastrin
levels measured in 3-7-hour-old and 7-day-old babies (Table I1). In 1975 Sann et
all0 reported an increase in postprandial serum gastrin levels in three infants
whose exact ages were not identified. Von Berges et alll in 1976 showed a
significant increase in postprandial serum gastrin levels in their study on ten
full-term healthy babies whose mean age was 4.5 hours. It should be noted,
however, that if one of their cases, the one in which the postprandial gastrin level
increased fourfold, is excluded from the series, the results become insignificant.

Aynsley-Green et al19in 1979, have shown in 18 asphyctic full-term babies, half of
whom were fed with carbohydrates and half with proteins, an increase in serum
gastrin after meals. As it has been clearly established that carbohydrates have no
effect on the serum concentration of gastrin24, the primary illness of these babies
may have been responsible for the increase mentioned in their study. Factors
such as the small number of cases involved in the studies, lack of attention to the
age of the patients, the inclusion of ill babies, and faulty interpretation of statistical
data cast doubt on the results of the above mentioned experiments, which
contrast with our findings.

Rogers et al15 in 1978 found no postprandial hypergastrinemia in 26 full-term
healthy babies either in the first hours of life or on the second day. In 1980 Lucas
et al7 reported no increase in postprandial serum gastrin levels during the first six
days in healthy premature babies. The results of these two studies are in accord
with ours.

In our opinion, the reason for the inability of G-cells to respond to protein stimulus
in the early neonatal period is the low antral concentrations of gastrin, due to the
continuous and uncontrolled G-cell hypersecretion. We should mention that later
in life, as gastrin receptors develop, the gastric acid secretion increases and with it
the inhibitory effect of gastric acid on the G-cells. This would make G-cells capable
of responding to protein-containing foods. Since increase in postprandiaal gastrin
occurs in the third month of life25, the appearance of gastrin receptors most
probably coincides with this increase.

Summary

We investigated the basal and postprandial serum levels of gastrin in 60 full-term
healthy infants in the early neonatal period. Basal values in cord blood and in the
peripheral veins of these babies before the first feeding (3-7 hours), and on the
second and seventh days were similar to each other and higher than the basal
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