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ANNOTATION
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Relevance. Iron deficiency anemia is an urgent public health
problem, as it is the most common pathology among children. The
secretory-enzymatic function of the stomach of young children with
iron deficiency anemia is a poorly studied area [1,3,5]. In an anemic
state, all organs and systems of the child's body are involved in the
pathological process. A pronounced relationship was noted in anemia
between the hematopoietic organs and the gastrointestinal tract[2,7]. The
presence of hypoxia in anemia, disorders of redox processes cannot but
affect the secretory-enzymatic function of the stomach, at the same time,
factors contributing to the development of anemia in young children -
unfavorable endogenous moments, feeding defects, malnutrition,
rickets - are themselves accompanied by a decrease in secretory function
of the stomach[4,6].

Purpose of the study. To study changes in the secretory-enzymatic
function of the stomach in young children with iron deficiency anemia.

Material and research methods. 40 young children with iron
deficiency anemia, who were treated in the 1st city hospital from 2016-
2022, were examined. The distribution of patients was carried out
according to age and severity of anemia. The patients were divided into
2 groups: the 1st group included children aged 3 months to 1 year with
mild anemia 6 (15%), with moderate anemia 7 (17.5%); in the 2nd group
from 1 to 3 years with mild anemia 9 (22.5%), with moderate 8 (20%)
and severe 10 (25%) children; the control group consisted of 33
practically healthy children, aged from 6 months to 3 years. There were
36.2% of children under one year old, 47.6% aged 1 to 2 years, 16.2%
aged 2 to 3 years. There were 24 boys (60%) and 16 girls (40%).All
patients underwent studies of clinical and hematological data and
secretory-enzymatic function of the stomach. The study of gastric juice
was carried out using a thin gastric tube with an inner diameter of 2-3
mm, a length of 1-1.5 meters with a nasogastric or orogastric route of
administration. The studies were conducted with parental consent.

The results obtained and their discussion.In children with
anemia, before treatment on an empty stomach, it was possible to obtain
gastric juice in 22 cases out of 40 (55%), while in the control group,
gastric juice was obtained in 19 out of 33 (57.57%). After the treatment,
gastric juice was obtained in 31.4% of patients. Indicators of gastric
secretion on an empty stomach in healthy children and patients with
anemia are presented in

These indicators indicated that in patients with anemia, the amount
of debit gastric juice was 1.5 times reduced compared to the norm (Table
1). In addition to inhibition of gastric secretion, there was a change in
the composition of gastric juice, a decrease in total acidity, a decrease
in free hydrochloric acid by 3 times, its absence was observed in 80%
of patients. After treatment, there was an improvement in gastric juice,
the acidity of gastric juice was even slightly increased compared to
healthy children, which, in all likelihood, is associated with the intake
of natural gastric juice or hydrochloric acid solution by patients.

The study of the secretory-enzymatic function of the stomach in
patients with anemia after a test breakfast revealed higher rates than on
an empty stomach (Table 2). But the latter remain low compared to the
data in healthy children, the significance of the decrease is P < 0.001.
Gastric juice was obtained from all children. Before treatment, patients
with anemia showed a decrease in the amount of gastric juice compared
to healthy children, a decrease in total acidity by 2 times, free
hydrochloric acid by 4 times, the pH of gastric contents was more
alkaline (4.7 £ 016 at a rate 0f 2.93 + 0, 06), the amount of total chlorine
and the activity of pepsin were reduced by 2 times.

After treatment, there was an improvement in the secretory-
enzymatic function of the stomach in patients with anemia: the amount
of gastric juice increased, in most children normalization of total acidity,
free hydrochloric acid, total chlorine and pepsin activity was observed,
the range of fluctuations in gastric contents was wider. Indicators of the
secretory-enzymatic function of the stomach in healthy children and the
entire group of patients with anemia after giving a trial breakfast P1 -
before anemia treatment and in healthy children, P2 - before and after
anemia treatment.

The distribution of patients by age and severity of anemia are
presented in Table 3. Patients aged 3 months to 1 year with mild anemia
6 (15%), with moderate 7 (17.5%); from 1 to 3 years with mild anemia
9 (22.5%), with moderate 8 (20%) and severe 10 (25%) children.
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In the 1st group of patients with mild anemia, gastric juice on an
empty stomach was obtained only in three, the amount of gastric juice
ranged from 1 to 3 ml, pH - from 4 to 6, total acidity from 10 to 20 titer.
units, free hydrochloric acid from 0 to 5 titr.un., and in the 2nd group of
patients with mild iron deficiency anemia, it was obtained in § out of 34
examined, the amount of gastric juice averaged 2.2 + 0.32 ml, pH gastric
juice - 5.3+0.53, total acidity averaged 13.2+2.27 titr units, free
hydrochloric acid was absent in 6 out of 8 patients. So, in patients under
the age of one year after treatment with a mild degree of anemia, gastric
juice was extracted from 6, its amount ranged from 1 to 10 ml, which
averaged 4.0 = 1.08 ml, i.e. twice as much as before treatment, the pH
of gastric juice ranged from 4 to 5, averaged 4.8+0.16, total acidity
ranged from 10 to 24 titr.un., averaged 14.0+0, 75 titr.u., free
hydrochloric acid ranged from 0 to 10 titr.u., averaged 4.5 + 3.60 titr.u.,
and in children with mild anemia aged 1 to 3 years at the end of inpatient
treatment, gastric juice on an empty stomach was obtained in 12 out of
34 examined. The volume of gastric juice increased to an average of
5.1£1.94 ml, the pH of gastric juice became more acidic, averaging
4.240.35, the total acidity increased, fluctuating more from 7.5 to 30
titers. units, averaged 17.54+2.32 titers. units, free hydrochloric acid
averaged 5.2+1.12 titer.units.

The secretory function of the stomach on an empty stomach before
treatment in the 1st group with moderate iron deficiency anemia was
more depressed. So, in patients under the age of one year, gastric juice
on an empty stomach was extracted only in two of 17 subjects, its
amount ranged from 1 to 3 ml, pH - from 5 to 6, total acidity - from 10
to 12 titers. units, free hydrochloric acid - from 0 to 2 titr. units In
children in the 2nd group, gastric juice was obtained on an empty
stomach in 6 out of 22 patients, and the amount of gastric secretion
averaged 2.25+0.35 ml, the pH of gastric juice ranged from 4 to 7, on
average it was 5.8+0 47, the total acidity ranged from 5 to 16 titrs. units,
which averaged 10.6+1.49 titers. units, free hydrochloric acid was
absent in all patients. After complex treatment, the secretory function of
the stomach on an empty stomach improved in all.

In children under the age of one year, the amount of gastric juice
ranged from 2 to 5 ml, pH from 4 to 5, total acidity from 15 to 30 titers.
units, free hydrochloric acid from 4 to 10 titr. units In children aged 1
to 3 years, the amount of gastric juice averaged 3.9 + 0.93 ml, the pH of
gastric juice became more acidic, on average 4.6 + 0.45, the total acidity
increased 1.5 times and averaged 17.0+2.7 titer. units, free hydrochloric
acid averaged 4.3+1.59 titer.units. With a severe degree of iron
deficiency anemia, gastric juice on an empty stomach was obtained in 5
out of 14 patients. The amount of gastric juice averaged 3.0 + 0.48 ml,
the pH of gastric juice was alkaline, averaging 6.0 + 0.25, the total
acidity ranged from 5 to 20 titr.ed. and averaged 12.2+2.54 titer. units,
free hydrochloric acid was absent in all patients. After the treatment, the
parameters of the secretory function of the stomach on an empty
stomach improved. The amount of gastric juice averaged 5.0+1.31 ml,
pH - 5.5+0.42, total acidity - 15.4+2.35 titer. units, free hydrochloric
acid ranged from O to 6 titers. units.

In patients with mild iron deficiency anemia, after a trial breakfast,
all indicators of gastric contents (total acidity, free hydrochloric acid,
total chlorine and pepsin activity) were reduced compared to the norm
(P <0.001). Individual indicators indicated that in patients of the 1st
group, total acidity was reduced in 66.6%, free hydrochloric acid in
38.8%, and was absent in 38.8% of patients, total chlorine was reduced
in 57% and pepsin activity - in 38.8% of cases. In the 2nd group, total
acidity was reduced in 82.3%, free hydrochloric acid in 55.8% and was
absent in 29.4% of children, total chlorine was reduced in 71.4% and
pepsin activity in 73.5% of patients.

Individual studies revealed that gastric juice indices were
significantly reduced in older patients. After treatment, all patients
showed an improvement in clinical and hematological data and
secretory-enzymatic function of the stomach, free hydrochloric acid was
found in all patients, normalization occurred faster in children under one
year old (72.3%) than in older children (41.2%).Indicators of the
secretory-enzymatic function of the stomach in patients with moderate
anemia were significantly reduced.

In children under the age of one year, total acidity was reduced in
88%, free hydrochloric acid in 35.3% and was absent in 47% of patients,
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as for total chlorine, it was reduced in 50% and pepsin activity in 58.8%
of patients, and in children of the second group, total acidity was low in
all patients (100%), free hydrochloric acid in 36.4% and absent in 63.6%
of patients, total chlorine was reduced in 90% and pepsin activity in
90.9% examined patients. After the treatment, all indicators of gastric
contents in patients with moderate anemia improved. In children under
the age of one year, total acidity and free hydrochloric acid returned to
normal in 76.5% of patients; at the age of 1 to 3 years, the total acidity
returned to normal in 36.4%, free hydrochloric acid was found in all
patients, it returned to normal in 31.9% of cases, and in the remaining
patients it did not reach normal numbers. Clinical and hematological
data recovered in all patients.

After a trial breakfast, the indicators of the secretory-enzymatic
function of the stomach in patients with severe anemia were sharply
reduced compared to patients with mild and moderate anemia. The
gastric volume in patients before treatment was greater compared to the
volume in patients with mild to moderate anemia, which increase was
mainly due to mucus. pHgastric juice was more alkaline, total acidity

was reduced in all patients (100%), free hydrochloric acid in 28.5% and
absent in 71.5%, total chlorine of gastric contents was reduced in all
patients (100%) and pepsin activity in 92.8% of patients. After
treatment, these indicators improved significantly, but more often did
not reach the indicators of healthy children. In severe anemia, the
recovery of the secretory-enzymatic function of the stomach is slower.

Conclusions. Thus, the results of our studies have shown that in
patients with iron deficiency anemia, the secretory-enzymatic function
of the stomach decreases in proportion to the increase in the severity of
anemia: the more severe the anemia, the more suppressed the secretory-
enzymatic function of the stomach.

Indicators of gastric contents in patients depending on age showed
that more profound changes were observed in children aged 1 to 3 years.
After the treatment, these indicators improved in all patients, but in
severe anemia, the recovery of the secretory-enzymatic function of the
stomach is slower and often does not reach the norm by the time of
recovery.
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