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The disorders of the autonomic nervous system are an actual
problem of modern child and adolescent medicine due to the
wide prevalence, polymorphism of clinical manifestations as
well as the negative impact on the quality of children’s life and
adolescents [1].

The syndrome of autonomic dysfunction (SAD) is considered
as polysystemic disorders that arise as a result of violation of the
activity of over-segmental vegetative structures. In modern psy-
chiatry SAD is often considered as «Somatoproformal dysfunc-
tion of the autonomic nervous system» (according to ICD-10,
heading F45,3). This concept combines a group of psychogenic
diseases that are characterized by pathological symptoms resem-
bling a somatic disease but according to the results, there are no
morphological manifestations are detected with them, although
often there are nonspecific functional disorders [2].

Criteria for diagnosing of somatoform disorders were pub-
lished for adults and there are used for children due to the lack
of research base which are oriented on children [3].

Somatoform disorders (CD) are a class of mental disorders
characterized by persistent physical symptoms and complaints,
however, even in the presence of somatic disorders, they can
not have adequate medical explanation [4, 5]. These symptoms
lead to numerous appeals to the doctor, additional unnecessary
research and manipulation and caused family and social disad-
aptation in children, violations in educational functioning caus-
ing significant psychosocial distress [6].

Such point of medical view unclear physical symptoms in
children and adolescents form to 50% of appeals at the outpa-
tient level. Children can hardly express their emotions and feel-
ings through the language, so psychological stress can find ex-
pression in the form of somatic symptoms [3].

With the release of DSM-5 somatoform disorders have re-
ceived a new name - “Somatic Symptom Disorder”. “Somatic
Symptom Disorder” is characterized by somatic symptoms that
are either very unpleasant or result in significant functional im-
pairment, as well as significant thoughts about the severity of
symptoms, a high level of anxiety about symptoms and appro-
priate behavior in relation to these symptoms [7].

Comorbid psychiatric disorders can precede the development
of somatic symptoms but often they occur during the onset of SD.
Children of school age often have anxiety and depression [3].

Depression is a common mood disorder that is accompanied
by a violation of behavioral and cognitive symptoms such as
sleep and eating behavior, loss of interest, loss of pleasure (an-
hedonia), asthenia, feelings of guilt, helplessness, futility and
general emotional instability [8].

Although there are numerous studies that tried to highlight the
pathophysiology of depression, it still stays completely incom-
prehensible [9].

Several hypotheses have been proposed for the origin of de-
pression but the monoamine hypothesis (with the involvement
of serotonin, norepinephrine and dopamine) is still the most
common since most currently available antidepressants affect
the carriers of monoamines or their receptors [10].

Serotonin is one of the key monoamines involved in the patho-
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genesis of depression. Violation of its exchange in the central
nervous system is associated with symptoms of depression such
as mood swings, anxiety, panic attacks, anxiety, psychosomatic
disorders, appetite and mental disorders. The hypothesis of the
main role of serotonin in the development of depression was
confirmed after the use of antidepressants which increased the
level of monoamines in the central nervous system and reduced
the depressive symptoms [9]. However the hypothesis about the
special role of serotonin was also criticized for delayed onset of
action and inadequate efficacy of selective serotonin reuptake
inhibitors (SSRI) [10].

Unfortunately data about mechanisms of occurrence and fac-
tors of development of SD and depression, especially the role of
monoamine in their occurrence and other pathogenesis chains in
children are very limited and it requires further research.

The aim of the work - is to investigate the presence of de-
pressive disorders and their manifestation in children with so-
matoform disorders from different organs and systems and to
establish the role of disorders of serotonin and tryptophan me-
tabolism in their occurrence.

Material and methods. Studies were performed on the clini-
cal basis of the Department of Pediatrics, Obstetrics and Gy-
necology Faculty of Postgraduate Education, National Pyrogov
Memorial Medical University in the gastroenterological, cardio-
logical, nephrological and neurological departments of Khmel-
nytskyi regional children’s hospital in Khmelnitskyi.

Following the informed consent of parents and children,
111 patients were diagnosed with SD, whose average age was
13,6+2,3 years (M+oc), of which boys were 37,8% (n=42) and
girls — 62,2% (n=69). The patients were divided into two groups:
with SD without depression, 56,8% (n=63) and with SD with
depression — 43,2% (n=48). The control group included 33 chil-
dren who had no emotional disorders, with an average age of
13.2+2.0 years (M=*o).

The selection of children and the diagnosis of SD were per-
formed after general clinical examination and according to the
criteria of SD ICD-10. The detecting of depression presence and
its clinical symptoms in a selected group of children with so-
matoform disorders it was used the children’s depression inven-
tory of M. Kovacs, 1992. The method is intended for the study
of children and adolescents of 6-17 years and allows assessing
the affective and cognitive symptoms of depression, somatic
complaints, social problems and behavioral problems. The over-
all normal index for CDI can range from 0 to 54, where 50 is a
critical value after which the depth of symptoms increases [10].
The presence of depression was diagnosed in the presence of a
T-score that was higher than the average (>60), which was trans-
lated the total amount of scores.

In all 111 children who had SD blood samples were taken to
determine the serum concentrations of serotonin and tryptophan.
The investigations were performed by biochemical method in
the certified laboratory of Diagnostics Plus LLC, Kharkiv.

The tryptophan was examined by liquid chromatography us-
ing the Milchrom-6 microcolonial liquid chromatography.

The statistical analysis was performed using the Statistica
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8.0.360, MedCalc.7.4.4.1. and Excel (2007). The hypothesis of
normal distribution was checked using the criterion of Shapiro-
Uilka. Quantitative attributes are given in the form M + ¢ (arith-
metic mean + mean deviation). The probabilities of differences
were estimated using Student’s twin-t-criterion and construct-
ing a 95% confidence interval (CI) for the mean difference, as
well as methods of correlation and regression analysis with the
construction of a CI for the correlation coefficient. The value at
p<0,05 considered probably.

Results and discussion. In general in the study of the whole
quantity of children (n=111) with SD 48 (43,2%) children have
the overall score of the T-score in the questionnaire exceeded the
upper limit of the average of 60 points, which made it possible
to diagnose the presence of depression. The overall score of the
T-score in this category of children was 69,6+8,7, which accord-
ing to the interpretation of the CDI questionnaire significantly
exceeds the average level in which it is possible to diagnose the
minimum depressive disorder.

Also according to the questionnaire among the 48 children
with depression in 14 (29,2%) it was possible to ascertain the
presence of mild depressive disorders, depression of moderate
severity was found in 27 (56,2%) children and severe depression
- in 7 (14,6%) children.

Figure 1 shows the general structure of depressive disorders
in children with SD.
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In the general structure of adolescents signs of severe depres-
sion were found in 7 (6,3%) persons whose data significantly
exceeded the average and reached 75 and above points (at most
100), which is quite substantial and requires appropriate atten-
tion, since they are the most at risk on the development of sui-
cidal behavior.

The average age of children with symptoms of depression was
13,842,2 years and did not differ significantly from the average
age of all children with SD, which was 13,6+2,3 years.

Among patients with SD with depression there was a signifi-
cant prevalence of girls - 34 (70,8%), boys - 14 (29,2%).Their
ratio was 2.4:1 and indicated a greater tendency of women to
develop depressive disorders and respectively to the more se-
vere SD.

The general level of depressive symptoms although not reli-
ably according to the T-score of the questionnaire was higher in
girls (70,0+10,4 points), as compared to boys (66,4+5,6 points),
which also indicates a higher the severity of depressive disor-
ders in females.

Mostly depressive disorders occurred in children with SD
which had manifestations from the gastrointestinal tract (GIT)
(functional dyspepsia, chest disorder, abdominal pain, appetite
disorder, aerophagia, irritable bowel syndrome) and urinary
excretory system (dysuric manifestations, neurogenic bladder,
urinary incontinence) which respectively were examined and
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treated in the gastroenterological and nephrology departments
of the hospital. Thus, there are 39 children with SD depressive
disorders occurred in 18 (46,1%) in the gastroenterology depart-
ment and from 16 children with SD in 12 (75%) depression was
detected in nephrology.

Less often depressive disorder met children with SD who had
signs of the nervous system in the form pain syndromes (fibro-
myalgia, headache, joint pain), autonomic dysfunction with a
tendency to hypotension or hypertension, syncope states, auto-
nomic crises, as well as in children with SD who had signs of
the cardiovascular system (CVS) (hyperventilation syndrome,
tachycardia, extrasystolic arrhythmia, cardialgia) were treated in
the cardiology department and neurological department. Thus,
in the neurological department from 30 children with SD de-
pressive disorders occurred in 10 (33,3%), in the cardiology de-
partment - from 26 children with SD in 8 (30,7%) depression
was detected.

The most pronounced depressive symptomatology was found
in children with SD from the gastrointestinal tract where the to-
tal score of the T-score on the CDI scale was 73,3+10,9 points,
where the largest number of children with depression was of me-
dium severity (66,7%) and severe depression (22,2%). The less
pronounced depressive symptoms were found in children with
SD from the CVS and nervous system, where the total score of
the T-score on the CDI scale was 69,1+7,2 points, and 68,7+6,4
points, respectively. In children with SD from the CVS depres-
sive symptoms of moderate severity occurred in 62,5% of cases,
severe depression - in 12,5% of cases. In children with SD from
the nervous system depressive symptoms of moderate severity
were found in 50,0% of cases, severe depression - in 10,0% of
cases.

Although in children with SD from the side of urinary system
depressive disorders were frequent but depressive symptoms
were the least pronounced. The total score of the T-score on the
CDI scale in them was 65,4+5,4 points. Among them the most
commonly diagnosed were mild depressive disorders (50,0%)
and least severe depression (8,3%).

In children with SD from the GIT in contrast to SD from other
systems depressive symptoms were characterized by a predomi-
nance of low mood, tendency to tearfulness, tiredness, increased
anxiety, as evidenced by the high score of the T-score for sub-
class A of the CDI questionnaire (69,1+10,9 points), which was
also higher in comparison with children on SD by the CVS
(64,6+6,8 points), from the nervous system (67,5+10,2 points)
and from the urinary tract systems (61,946,5 points) (95% CI,
0,01 - 14,4; p<0,05). Also, in children with SD from the GIT the
clinical picture of depression was greatly complemented by such
manifestations as a high level of fatigue, a sense of loneliness
and anhedonia, as evidenced by the high score of the T-score for
subculture D of the questionnaire CDI (68,0+6,8 points), which
was also higher in comparison with children on SD by the CVS
(66,8+6,2 points), from the nervous system (66,5+5,1 points)
and from the urinary system (60,7+6,6 points) (95% CI, 2,17 —
14,4; p<0,07).

Anhedonia is one of the key symptoms of depression and is
characterized by a decrease or loss of satisfaction and therefore
important in terms of identifying it in children as an important
clinical marker of depression.

In children with SD from the CVS and the nervous system,
unlike SD from the side of other systems depressive symptoms
were predominantly characterized by high levels of fatigue, a
sense of loneliness and anhedonia, as evidenced by the highest
score of the T-score for the s subscale D of the CDI question-
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naire (66,8+6,2 and 66,5+5,1 points, respectively) compared to
other subscales.

In children with SD from the urinary system unlike SD
from other systems depressive symptoms were predomi-
nantly characterized by a negative assessment of their own
insolvency, the presence of suicidal thoughts, as evidenced
by a higher score of the T-score in the subscale E of the CDI
questionnaire (60,948,5 points) compared with subclasses of
patients with SD from the side of the CVS and the nervous
system (56,7+11,5 and 57,0+£8,6 points, respectively) and
practically did not differ from the index in patients with SD
from the side of the GIT (61,6£8,7 points).

The level of serotonin in serum in children with SD with de-
pression was 1,03+0,37 pmol/L and was significantly lower in
comparison with children with CD without depressive symp-
toms with serotonin levels of 1,30+0,27 umol/L (95% CI, 0,15
— 0,39 umol/L, p<0,0001). The level of serotonin in serum in
children with SD with depression was also significantly lower in
comparison with the control group of children without CD and
depression, the level of which in them was 1,35+0,34 umol/L
(95% CI, 0,16 — 0,48 umol/L, p<0,0002) (Fig. 2).
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Fig. 2. The average serotonin level in blood serum of children
with SD with depression and without depression.

Unlike serotonin, levels of tryptophan in the blood serum in
children with SD with depression were 0,035+0,031 mmol/L and
were higher but statistically insignificant compared to children
with SD without depressive symptoms, which included trypto-
phan 0,026+0,026 mmol/L (p>0,05) and in comparison with the
control group of children without SD and depression the level
of which in them was 0,029+0,024 mmol/L (p>0,05) (Fig. 3).

To analyze the key clinical symptoms of depression that char-
acterize subclasses of the CDI questionnaire, the lowest sero-
tonin levels were associated with symptoms such as anhedonia
and decreased and hypotymia (Table 1). The highest level of
tryptophan was associated exclusively with the development of
anhedonia.

MEJIMIJUHCKHUE HOBOCTHU I'PY3UU
LSIS@HOZIRM LSFIRNGO6(M LOSLLI6()

0,035
0,04
W 50 with
0,03 depression
0,02 SD without
depression
0,01
) M Healthy
0 ¥ ."

Tryptophan (mmol/L)

Fig. 3. Average tryptophan level in blood serum of children
with SD with depression and without depression

Analyzing the concentrations of serotonin and tryptophan on the
subscales of clinical manifestations of depression it can be noted
that the trend of a dependent increase in the levels of tryptophan
with a decrease in the concentration of serotonin can be noted.

The level of serotonin in children with SD from the urinary
system and depression was lower than in children without
depression (0,75+0,46 and 1,23+0,22 pmol/L, respectively,
p>0,05), in that time as the level of tryptophan was higher in
children with depression compared with children without de-
pression (0,036+0,025 and 0,016+0,010 mmol/L, respectively,
p>0,05). The level of serotonin in children with SD from the
urinary system and depression was the lowest compared with
patients with SD with manifestations from other systems and
depression (for patients with SD from the GIT 95% CI, 0,09 —
0,63 umol/L, p<0,01; for patients with SD from the side of the
nervous system - 95% CI, 0,02 — 0,70 umol/L, p<0,03; for pa-
tients with SD from the side of the CVS - 95% ClI, -0,007 — 0,80
umol/L, p>0,05).

The concentration of serotonin in children with SD from the
side of the CV'S and depression, SD from the side of the GIT and
depression it is not reliable but was lower than in children with-
out depression (1,15+0,36 and 1,30+0,25 umol/L, respectively,
and 1,11+0,27 and 1,24+0,22 pmol/L, respectively, p>0,05),
while the level of tryptophan was higher in children with depres-
sion to compare with children with SD from the side of the CVS
without depression (0,045+0,040 and 0,032+0,035 mmol/L,
respectively, p>0,05) and for patients with SD from the GIT
(0,029+0,025 and 0,0224+0,023 mmol/L, respectively, p>0,05).

Serotonin levels in children with SD from the nervous system
and depression were significantly lower in children without de-
pression (1,11+0,25 and 1,38+0,34 umol/L, respectively) (95%
CIL, 0,02% - 0,52 umol/L, p<0,03), while the level of tryptophan
was higher in children with depression to compare with children
without depression (0,036+0,037 and 0,028+0,023 mmol/L, re-
spectively, p>0,05).

Table 1. Levels of serotonin and tryptophan depending on the clinical manifestations
of depression in SD according to the data of the CDI questionnaire

Serotonin, pmol/L Tryptophan, mmol/L
n Mz+to p n M=o p

Hypotymia 35 1,08+0,31 31 0,030+0,029

<0,02 >0,05
Normal mood 76 1,24+0,36 73 0,030+0,030
Anhedonia 46 1,05+0,42 42 0,038+0,034

- - <0,0003 <0,02
Without anhedonia 65 1,29+0,25 62 0,025+0,025
Hypotymia 32 1,11+£0,38 27 0,035+0,031

>0,05 >0,05
Normal self-esteem 79 1,22+0,33 77 0,028+0,028
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The level of serotonin in boys was slightly lower to com-
pare with girls 1,00+£0,29 pmol/L and 1,04+0,40 umol/L
respectively, while the level of tryptophan in boys was
relatively higher — 0,043+0,037 mmol/L and 0,031+0,027
mmol/L respectively, but these differences were statisti-
cally insignificant.

Taking into account the obtained data indicating the possible
relationship between serotonin and tryptophan concentrations in
SD children with depression, as a possible chain of pathogenesis
of its development, correlation and regression analyzes were
used to establish this relationship.

Figure 4 shows a linear regression diagram that indicates a
direct feedback between serotonin serum concentrations and its
tryptophan precursor.
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Fig. 4. Relationship between serotonin blood serum concen-
tration and its precursor - tryptophan in children with SD with
depression

The analysis of the diagram showed the features of the re-
lationship between serotonin and tryptophan. The regression
equation y = -0,03817 x +0,07729 (the forecast error for the y
= bx + a equation is 0,0391 £ 0,0101, where 95% CI, 0,0229
to 0,0492) indicates the feedback between serotonin and trypto-
phan (95% CI, for the coefficient b, -0,0725 to -0,00379, 95%
ClI, for the coefficient a, 0,038 to 0,117, p<0,05). The determi-
nation coefficient R = 0,117 = 0,117 indicates that in 11,7%
of the cases of changes in serotonin concentration the level of
tryptophan is changed. The calculated coefficient of correlation
ris -0,342 (95% CI for r, -0,65 to -0,034, p<0,05) and indicates
that the relationship between serotonin and tryptophan is moder-
ate and reversible.

However, it should be noted that such dependence was practi-
cally not observed in children with SD without depression (Fig. 5).

0,12

= +
l,;‘ 0,1 *
E + v =-0,0028x + 0,0299
0,08 e
£ * % % r2-0,0009
£° >
a 0,04 t *o e o
8 002 ‘%
g, LRy K2R IS4 *
o 05 2 2,5

1 . 15
Serotonin (pmol/L)

Fig. 5. Relationship between the serum concentration of sero-
tonin and its precursor - tryptophan in children with SD without
depression.

The analysis of the diagram and the regression equation is
y =-0,00281 x + 0,02989 (the forecast error for the y =bx + a
equation is 0,0271 £ 0,00996, where 95% CI, 0,0171 to 0,037)
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indicates the inverse. The relationship between serotonin and
tryptophan (95% CI, for the coefficient b, -0,0273 to 0,0217,
95% CI, for the coefficient a, -0,00268 to 0,0625, p>0,05). De-
termination coefficient R? = -0,02932 = 0,000856 shows that in
0,09% of cases of changes in serotonin concentration the level
of tryptophan is changed. The calculated coefficient of correla-
tion r is -0,029 (95% CI for 1, -0,284 to 0,225, p> 0,05) and
indicates that the relationship between serotonin and tryptophan
is reversible but very weak.

The monoamine hypothesis was accepted as the most wide-
spread hypothesis about the main mechanism of development
of depressive disorder for a long period because of its simplicity
and understandability. In fact, it is believed that most currently
used antidepressants are based on the monoamine hypothesis.
However, an important problem with the monoamine hypothesis
was the following: it cannot explain the delay in responding to
antidepressants. In addition, many patients with depression re-
main refractory to the action of antidepressants [12, 13].

In view of this, we were asked to determine the role of sero-
tonin and its precursor tryptophan in the development of depres-
sive disorders in sick children in the SD, as well as the develop-
ment of individual SD without depression.

The obtained data can indicate the important role of serotonin
in the development of depressive symptoms in children with
SD with a significant decrease in its concentration during the
disease - up to 1,03 + 0,37 pmol/L against 1,30 + 0,27 pmol/L
in patients with SD without depression (95% CI, 0,15 — 0,39
umol/L, p<0,0001), while minimal role in the development of
the SD itself since its levels did not differ significantly from the
control group of children without SD and depression.

Tryptophan is an indispensable amino acid that is required
for the biosynthesis of proteins in vivo. In the body tryptophan
is metabolized in biologically active metabolites including se-
rotonin, melatonin, kinurenin and vitamin niacin [14]. The
transformation of tryptophan into serotonin on the periphery
is controlled by tryptophan hydroxylase-1 (TRH1) and in the
central nervous system, tryptophan hydroxylase-2 (TRH2). It is
believed that low concentrations or disturbances of tryptophan
metabolism can be one of the factors of the development of de-
pressive disorders. [15]. However, the evidence base for such
data is rather limited and ambiguous and requires further ob-
servations.

In our study we noticed a certain trend of changes in the level
of tryptophan, namely when serotonin levels were reduced in
children with SD with depression, there was a moderately depen-
dent increase in the level of tryptophan (0,035 + 0,031 mmol/L
in patients with depression against 0,026 + 0,026 mmol/L in pa-
tients without depression).

The use of correlation and regression analysis (Figure 4) con-
firmed a significant reciprocal and moderate correlation between
the serotonin level and the level of tryptophan in children with
SD with depression (r = -0,342; 95% CI for r, -0,65 to -0,034,
p<0,05), that is with decreasing serotonin concentration the lev-
el of tryptophan increases. However, it should be noted that this
dependence was practically not observed in children with SD
without depression (r = -0,029; 95% CI for r, -0,284 to 0,225,
p>0,05) (Fig. 5). The obtained data can indicate involvement in
the pathogenesis of depression in children with SD in the chain
of tryptophan-serotonin, in violation of the transformation of
tryptophan into serotonin (it is possible that due to the decrease
in activity or the synthesis of tryptophan hydroxylase), due to
which it is likely that there is a corresponding dependence on
their change concentrations.
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The presence of more severe depression and its high frequen-
cy in patients with SD from the gastrointestinal tract can prob-
ably be explained by close ontogenetic communication between
the gastrointestinal tract and the brain during fetal formation.

During the analyzing of the key clinical symptoms of depres-
sion that characterize subclasses of the CDI questionnaire, the
lowest serotonin levels were associated with symptoms such as
anhedonia and decreased and hypotymia (Table 1). The highest
level of tryptophan was associated exclusively with the develop-
ment of anhedonia.

In the study of Kumar A. et al. (2016), low levels of platelet
serotonin were found in individuals who attempted suicide. Also
low levels of serotonin have been associated with impulsivity in
men [16]. Reduction of serotonin in blood plasma in depressive
disorder was observed in the study by Holck A. et al. (2019), it
has also been noted that successful treatment with selective se-
rotonin reuptake inhibitors is associated with a greater decrease
in circulating serotonin in the blood [17].

Although in our study the presence of depression was associ-
ated with a decrease of the serotonin concentration in the blood,
its severity did not have any dependence on serotonin concen-
tration, including the concentration of tryptophan. Probably the
severity of depression and its various clinical manifestations can
also depend on other mediator systems of the brain (norepineph-
rine, dopamine) and their enzyme systems.

The high prevalence of depression among children with CD
(43,2%) indicates its importance in the course of the disease, its
clinical manifestations and possibly prognosis. The question of
the relationship between depression and CD remains important.
In most patients with psycho-somatic disorders, depression is
a clinically significant pantry-poor disorder. It is important to
emphasize that within the mentioned comorbidity it is possible
to: 1) develop depression as a result of the patient’s personal re-
action to the existing somatic disease (Somatogenic depression);
or 2) somatization of the primary depressive disorder in the form
of one or another variant of “somatoform disorder”, somatoform
pain disorder (somatized depression) [18].

In accordance with the received data we, it can be argued that
depression, as the root cause of the disease (which can be in-
dicative of low levels of serotonin) can lie in a specific category
of children in the SD but it is difficult to clinically determine
this and this claim requires a more extensive study. At the same
time there are patients with SD who do not have clinical mani-
festations of depression but have somatic symptoms. Probably
SD can be a multifactorial pathology in the presence of vari-
ous pathogenetic subtypes but with similar somatic symptoms.
This can depend on the effectiveness of treatment, a different
response to psychotropic drugs and the prognosis of the disease.

Conclusions. 1. The presence of depressive symptoms was
found in 43,2% of children with SD, in the majority of which it
was moderate (56,2%), whereas severe depression was found in
14,6% of adolescent children indicating its widespread preva-
lence in this quantity of children.

2. Among patients with SD with depression a significant pre-
dominance of girls (70,8%) over boys (29,2%) was 2,4:1, indi-
cating a greater tendency of women to develop depressive disor-
ders and accordingly to the more severe flow of SD.

3. The most pronounced depressive symptomatology was
found in children with SD from the gastrointestinal tract, which
can indicate the preservation and importance of close ontoge-
netic communication of the brain from the gastrointestinal tract
and its primary inclusion in the mechanisms of development of
depression and its clinical manifestations.
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4. The clinical picture of depression in children on SD from
different systems has certain differences. In children with SD
from the gastrointestinal tract characterized by a predominance
of depressive symptoms of depressed mood, a tendency to tear-
fulness, melancholy, increased levels of anxiety. In SD from the
side of CVS and nervous system depressive symptoms usually
manifested high levels of fatigue, loneliness and feeling the
presence of anhedonia. SD depressive symptoms of the urinary
system characterized mainly negative assessment of their own
failure, the presence of suicidal thoughts.

5. Serotonin levels in serum in children with SD with depres-
sion were significantly lower in comparison with children with-
out SD with depression (95% CI, 0,15 — 0,39 umol/L, p<0,0001)
and in comparison with children without SD (95% CI, 0,16 -
0,48 mmol/L, p<0,0002) indicating its important role in the
development of depression but not in the development of the
SD itself. Low serotonin levels were also associated with clini-
cal manifestations of depression as a decreased and hypotymia
(95% CI, 0,02 — 0,30 mmol/L, p<0,02) and anhedonia (95% ClI,
0,11 - 0,36 pmol/L, p<0,0003).

6. A reliable reverse and moderate correlation between se-
rotonin level and tryptophan levels was found in children with
SD with depression (r = -0,342; 95% CI for 1, -0,65 to -0,034,
p<0,05), which can indicate a violation of the chain of trypto-
phan-serotonin and its involvement in the development of de-
pressive disorders in children in the SD.

7. In children with SD depression requires timely diagnosis
(using appropriate scales) and special attention since such chil-
dren should be at risk for the development of suicidal behavior
and other mental disorders, more severe and prolonged course of
the disease need timely care and specific treatment.
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SUMMARY

DEPRESSION IN THE STRUCTURE OF SOMATOFORM
DISORDERS IN CHILDREN, ITS SIGNIFICANCE, THE
ROLE OF SEROTONIN AND TRYPTOPHANE IN THE
EMERGENCE OF THESE DISORDERS

Pypa L., Lysytsia Yu., Svistilnik R., Rimsha S.,
Kernychnyi V.

National Pyrogov Memorial Medical University, Vinnytsia,
Ukraine

The aim of the study - is to investigate the presence of depres-
sive disorders and their manifestation in children with somato-
form disorders (SD) from different organs and systems and to
establish the role of disorders of serotonin and tryptophan me-
tabolism in their occurrence.

111 children were diagnosed with SD. The average age of chil-
dren was 13,6+2,3 years, among them boys were 42 (37,8%) and
girls — 69 (62,2%). The patients were divided into two groups: chil-
dren with SD without depression 63 (56,8%) and children with SD
with depression 48 (43,2%). For diagnosing of depression it was
used a questionnaire for childhood depression of M. Kovacs. The
determination of blood serum concentration of serotonin was car-
ried out by biochemical method, tryptophan — by chromatographic.

The depression was diagnosed in 48 (43,2%) children of
which it was mild - in 14 (29,2%), moderate - in 27 (56,2%) and
severe depression - in 7 (14,6%) children. Depression was more

© GMN

common in girls - 34 (70,8%), in relation to boys 2,4:1. The sero-
tonin level in children with depression was 1,03 £ 0,37 umol/L,
and it was lower to compare with children without depression
(1,30 = 0,27 pmol/L) (95% CI, 0,15 — 0,39 umol/L, p<0,0001).
The level of tryptophan in children with depression was 0,035 +
0,031 mmol/L and it was higher to compare with children with-
out depression (0,026 + 0,026 mmol/L) (p>0,05). Low levels of
serotonin were associated with a negative mood (95% CI, 0,02
- 0,30 pmol/L, p<0,02), anhedonia (95% CI, 0,11 - 0,36 umol/L,
p<0,0003). It was found the moderate and inverse correlation
between serotonin and tryptophan in SD in children with depres-
sion (r =-0,342; 95% CI for r, -0,65 to -0,034, p<0,05).

A low serotonin level was associated with depression and
it was not associated with SD without depression. With a de-
crease in serotonin concentration the level of tryptophan in-
creases which can indicate about the violation of the chain of
tryptophan-serotonin and its involvement in the development of
depression in SD.

Keywords: somatoform disorder, depression, serotonin, tryp-
tophan, children.

PE3IOME

JENPECCUSA B CTPYKTYPE COMATO®OPMHBIX
PACCTPOMCTB ¥ AETEM, EE 3HAYEHHUE, POJIb CE-
POTOHUHA U TPUIITO®AHA B BOSBHUKHOBEHUU
3TUX HAPYILIEHUN

pina JI.B., JIucuna FO0.H., Ceuctuibuuk P.B.,
Peimmia C.B., Kepuuunsliii B.B.

Bunnuyxuii nayuonanvusiti MeOUYUHCKULL YHUGEpCumem um.
H.U. Ilupocosa, Yxpauna

Ienp uccaen0BaHus - ONPEIUINTD HAIUYNE JCTPECCUBHBIX
HapyLICHUH U UX IPOSIBICHUS Y AeTel ¢ cOMaTO()OPMHBIMHU pac-
CTpOICTBAMH M YCTAHOBHUTH POJIb HAPYILICHHs OOMEHa CepoTOo-
HHHa U Tle’ITO(I)aHa B UX BOBHUKHOBCHHH.

O6cnenoBano 111 nereit ¢ nuarno3om comato(OpMHbIE
paccrpoiictBa (CP), cpeanuit Bo3pact - 13,6£2,3 net, U3 HUX
42 (37,8%) manpumka u 69 (62,2%) nesouek. Jletn pasnueneHsl
Ha jBe rpymnmnsl: [ rpymnma ¢ CP 6e3 genpeccun — 63 (56,8%) n
II rpynma - ¢ CP B couetanuu ¢ genpeccueit — 48 (43,2%). s
YCTAHOBJICHHS JMAarHo3a ACHPECCHUH HCIOJNB30BaH OMPOCHHK
nerckor nenpeccun M. Kovacs. OnpezeneHre B ChIBOPOTKE
KpPOBH KOHLEHTpALUU CEPOTOHUHA ITPOBOUIIU 61/IOXI/IMI/I'-lQC](I/IM
METOZIOM, TpUNTO(haHa — XpOMAaTOrpapUUSCKUM.

VY 48 (43,2%) nereii AMarHOCTUPOBaHA JACTIPECCHUs, U3 HUX
nerkasi opma BoeisiBieHa y 14 (29,2%), cpenHeit TSODKECTH - 'y
27 (56,2%) u taxenas - y 7 (14,6%) nereii. lenpeccus yame
BCTpevaiach y aeouek - 34 (70,8%), B COOTHOLIECHUH C MaJlb-
yukamu 2,4:1. YpoBeHb CEpOTOHMHA y JIeTel ¢ Aenpeccueit co-
craBua 1,03+0,37 MKMOJIB/JT U OBLT HUKE B CPABHCHHHU C JICTh-
mu 6e3 nenpeccun (1,30+0,27 mxmons/a, 95% JU, 0,15-0,39
MKMOJIB/11), p<0,0001. TToxa3arens ypoBHs Tpunrodana y Je-
Teit ¢ nenpeccueit cocram 0,0354+0,031 MMOITB/JT 1 OBLT BbIIIIE
B cpaBHEeHUU ¢ aetbMmu 6e3 aenpeccun (0,026+0,026 MmMoib/i),
p>0,05. Huszkuii ypoBeHb CEpPOTOHHMHA aCCOLMUPOBAH C HEra-
TUBHBIM HacTpoeHueM (95% JIU, 0,02 - 0,30 mxmoss/1, p<0,02),
anrenonueii (95% U, 0,11 - 0,36 mxmoiw/i1, p<0,0003). BoisiB-
JIeHa yMEpeHHasi 1 00paTHast KOPPEISILIMOHHAS CBsI3b MKy Ce-
poronunoM u tpunrtogpanom npu CP ¢ nenpeccueii (r = -0,342;
95% AU st r, -0,65 no -0,034, p<0,05).
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Huskuit ypoens ceporonnna accouuuponas ¢ CP ¢ genpec-
cuell, u He accoruupoBan ¢ CP 6e3 nempeccuu. Ilpu ymens-
IICHNY KOHLEHTPALMU CEPOTOHHHA YPOBEHb TPHUIITO(aHa yBe-
JIMYHUBACTCA, 4YTO, IIO BCel BEPOATHOCTH, CBUACTCILCTBYET O
HapyLICHUH B LENU TPUNTO(AH-CEPOTOHUH U €ro BOBICUCHUH
B pazButue aenpeccuu rnpu CP.
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BO3PACTHAS JTMHAMUMKA JEBUAHTHOI'O TIOBEJEHMUS MIOAPOCTKOB

"Mycuna A.A., *Taraesa P.K., 'Capkyaosa C.M., *’Kantukees C.K., 'Uapucos A.C.

THAO «Meouyunckuii ynueepcumem Acmanay; *Eeépazutickuil nayuonaivuwiil ynugepcumem um. JIL.H. T'ymunesa,
*Vuueepcumem « Typan-Acmanay; Pecnybnuxa Kazaxcman

VBenuueHne Yuciia OTKIOHEHHH COLMANbHOro, (usmye-
CKOTO U TMCHXMYECKOTO Pa3BUTHUs MOAPACTAIOLIETO TOKOJICHHS
00yCJIOBIICHO YCJIOBHSMH Pa3BUTHS COBPEMEHHOIo oO1ie-
ctBa. HecrannaprHoe, oTKIOHSIOIIEECS OT HOPMBI MOBEJECHHE
UMEHyeTCsl J1eBUaHTHBIM. OCHOBHOH OIIEHKOW JI€BMAHTHOTO
MOBEJICHUSI YeTOBEKa SIBIAETCS aHAJIU3 €T0 B3auMOJCHUCTBUS C
PEaTbHOCTBIO, MOCKONIBKY ITABEHCTBYIOIIUH MPUHIMI HOPMBI —
aalITUBHOCTh — UCXOJHT U3 MPUCTIOCOOIEHHS 110 OTHOLIEHHIO
K UeMY-TO U KOMY-TO, T. €. PealbHOMY OKDPY’K€HUIO WHMBU/A.
[11]. PasnuuatoT moBeneHUE, OTKIOHSIOIIEECS OT HOPM IICH-
XMYECKOTO 370POBbsI, MOpa3yMeBarollee HaIuuue sIBHOH HIIH
CKPBITOI MCHXOMATONOTUH U TOBEIEHNE aHTHUCOLUAIBHOE, Ha-
pylIaoiiee Kakie-To COIUaabHbIe U KylIbTypHbIE HOPMBI, B TOM
qucie npasosele [5]. Hanbosnee pacripoctpaHeHHBIME GpopMamu
JICBUAHTHOTO MOBE/ICHUS CPEAU TOIPOCTKOB B Bo3pacte 14-16
JIeT SBIAIOTCA: TaOaKOKypeHHUE, IIKOJbHBIE MPOTYNbl, CKBEP-
HOCJIOBHE, arpecCMBHOE U rpy0oe MoBeAeHHE B KOH(IMKTHOM
CHUTyallull CO CBEPCTHUKAMHU M YyUHUTENSIMHU, yOTpeOneHue ai-
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KOTOJIBHBIX HAlIMTKOB, MOOETH U3 I0Ma U OpOAS)KHUUYECTBO, Xy-
JIMTaHCKKE JEHCTBUS M MOCTYNKH, BOPOBCTBO B KPYTy CEMBH,
ynorpedneHne HapKOTUKOB, UTPOBasi 3aBHCUMOCTb, HHTEPHET-
3aBucuMocTb [10,12]. Cpenn cTyneHTOB IepBOro Kypca Meau-
IIMHCKOTO KOJUIE/Ka C TPHU3HAKaMM JI€3aJaNTalll1, BBICOKHN
YPOBEHb CKIOHHOCTH K PUCKOBAHHOMY MOBEJICHHIO BBISIBICH Y
12,5%, cpennnii ypoBeHb (aJIeKBaTHOE CUTYAIUU TTIOBEACHHE) Y
72,5%, Hu3Ku# ypoBeHb (HE CKIOHHbIE K PUCKOBAHHOMY MOBE-
nennio) y 15% [14]. Pasnuunble agantoreHHble BO3ACHCTBUA,
OIOCPEIOBAaHHBIE  MHIMBHUJYalIbHO-IICUXOJIOTHYECKUMU  0CO-
OEHHOCTSIMU JTMYHOCTH, MPEIbSBIAIOT KadeCTBEHHO Pa3IHd-
HbIE TpeOOBaHMA U 00YCIIOBIMBAIOT, B OONBIICH WM MEHBIIECH
CTEMeHH, CHeNU(UUHbIE PETryIATOPHO-TIPUCTIOCOOUTENBHbIE
peakiuu. HampaBnenne, MeXaHU3Mbl, HHTEHCUBHOCTh U TIPO-
JIOJDKUTENIBHOCTD IJAHHBIX PEAKLUI XapaKTEPU3yOTCsl CI10KHON
JMHAMUKOMN, MPETepreBaroT H3MEHEHHUS B TEUEHHE aAaNTalllioH-
HOTO IIUKJIa B COOTBETCTBUH CO CIIOKHOU CHCTEMOI BHYTPEHHUX
u BHewHUX (akTopos [8]. Kak opHy M3 MEAMKO-COILHATbHBIX



