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avtorTa sayuradRebod!

redaqciaSi statiis warmodgenisas saWiroa davicvaT Semdegi wesebi:

	 1. statia unda warmoadginoT 2 calad,  rusul an inglisur enebze, dabeWdili 
standartuli furclis 1 gverdze,  3 sm siganis marcxena velisa da striqonebs 
Soris 1,5 intervalis dacviT. gamoyenebuli kompiuteruli Srifti rusul da ing-
lisurenovan teqstebSi - Times New Roman (Кириллица), xolo qarTulenovan teqstSi 
saWiroa gamoviyenoT AcadNusx. Sriftis zoma – 12. statias Tan unda axldes CD 
statiiT. 
	 2. statiis moculoba ar unda Seadgendes 10 gverdze naklebs da 20 gverdze mets 
literaturis siis da reziumeebis (inglisur, rusul da qarTul enebze) CaTvliT.
	 3. statiaSi saWiroa gaSuqdes: sakiTxis aqtualoba; kvlevis mizani; sakvlevi 
masala da gamoyenebuli meTodebi; miRebuli Sedegebi da maTi gansja. eqsperimen-
tuli xasiaTis statiebis warmodgenisas avtorebma unda miuTiTon saeqsperimento 
cxovelebis saxeoba da raodenoba; gautkivarebisa da daZinebis meTodebi (mwvave 
cdebis pirobebSi).
	 4. statias Tan unda axldes reziume inglisur, rusul da qarTul enebze 
aranakleb naxevari gverdis moculobisa (saTauris, avtorebis, dawesebulebis 
miTiTebiT da unda Seicavdes Semdeg ganyofilebebs: mizani, masala da meTodebi, 
Sedegebi da daskvnebi; teqstualuri nawili ar unda iyos 15 striqonze naklebi) 
da sakvanZo sityvebis CamonaTvali (key words).
	 5. cxrilebi saWiroa warmoadginoT nabeWdi saxiT. yvela cifruli, Sema-
jamebeli da procentuli monacemebi unda Seesabamebodes teqstSi moyvanils. 
	 6. fotosuraTebi unda iyos kontrastuli; suraTebi, naxazebi, diagramebi 
- dasaTaurebuli, danomrili da saTanado adgilas Casmuli. rentgenogramebis 
fotoaslebi warmoadgineT pozitiuri gamosaxulebiT tiff formatSi. mikrofoto-
suraTebis warwerebSi saWiroa miuTiToT okularis an obieqtivis saSualebiT 
gadidebis xarisxi, anaTalebis SeRebvis an impregnaciis meTodi da aRniSnoT su-
raTis zeda da qveda nawilebi.
	 7. samamulo avtorebis gvarebi statiaSi aRiniSneba inicialebis TandarTviT, 
ucxourisa – ucxouri transkripciiT.
	 8. statias Tan unda axldes avtoris mier gamoyenebuli samamulo da ucxo-
uri Sromebis bibliografiuli sia (bolo 5-8 wlis siRrmiT). anbanuri wyobiT 
warmodgenil bibliografiul siaSi miuTiTeT jer samamulo, Semdeg ucxoeli 
avtorebi (gvari, inicialebi, statiis saTauri, Jurnalis dasaxeleba, gamocemis 
adgili, weli, Jurnalis #, pirveli da bolo gverdebi). monografiis SemTxvevaSi 
miuTiTeT gamocemis weli, adgili da gverdebis saerTo raodenoba. teqstSi 
kvadratul fCxilebSi unda miuTiToT avtoris Sesabamisi N literaturis siis 
mixedviT. mizanSewonilia, rom citirebuli wyaroebis umetesi nawili iyos 5-6 
wlis siRrmis.
	 9. statias Tan unda axldes: a) dawesebulebis an samecniero xelmZRvane-
lis wardgineba, damowmebuli xelmoweriTa da beWdiT; b) dargis specialistis 
damowmebuli recenzia, romelSic miTiTebuli iqneba sakiTxis aqtualoba, masalis 
sakmaoba, meTodis sandooba, Sedegebis samecniero-praqtikuli mniSvneloba.
	 10. statiis bolos saWiroa yvela avtoris xelmowera, romelTa raodenoba 
ar unda aRematebodes 5-s.
	 11. redaqcia itovebs uflebas Seasworos statia. teqstze muSaoba da Se-
jereba xdeba saavtoro originalis mixedviT.
	 12. dauSvebelia redaqciaSi iseTi statiis wardgena, romelic dasabeWdad 
wardgenili iyo sxva redaqciaSi an gamoqveynebuli iyo sxva gamocemebSi.

aRniSnuli wesebis darRvevis SemTxvevaSi statiebi ar ganixileba.
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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-

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±σ), 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±σ).

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 ± σ (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.

Fig. 1. The general structure of depression in children with 
SD according to the data of the questionnaire CDI

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 
13,8±2,2 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 

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 (61,9±6,5 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 (60,9±8,5 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 μmol/L and was significantly lower in 
comparison with children with CD without depressive symp-
toms with serotonin levels of 1,30±0,27 μmol/L (95% CI, 0,15 
– 0,39 μmol/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 μmol/L 
(95% CI, 0,16 – 0,48 μmol/L, p<0,0002) (Fig. 2).

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.

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 μmol/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 μmol/L, p<0,01; for patients with SD from the side of the 
nervous system - 95% CI, 0,02 – 0,70 μmol/L, p<0,03; for pa-
tients with SD from the side of the CVS - 95% CI, -0,007 – 0,80 
μmol/L, p>0,05).

The concentration of serotonin in children with SD from the 
side of the CVS 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 μmol/L, respectively, 
and 1,11±0,27 and 1,24±0,22 μmol/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 0,022±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 μmol/L, respectively) (95% 
CI, 0,02% - 0,52 μmol/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, μmol/L Tryptophan, mmol/L
n М±σ р n М±σ р

Нypotymia 35 1,08±0,31
<0,02

31 0,030±0,029
>0,05

Normal mood 76 1,24±0,36 73 0,030±0,030
Anhedonia 46 1,05±0,42

<0,0003
42 0,038±0,034

<0,02
Without anhedonia 65 1,29±0,25 62 0,025±0,025

Нypotymia 32 1,11±0,38
>0,05

27 0,035±0,031
>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 μmol/L and 1,04±0,40 μmol/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.

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% 
CI, for the coefficient a, 0,038 to 0,117, p<0,05). The determi-
nation coefficient R2 = 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 
r is -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).

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) 

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 R2 = -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 r, -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 μmol/L against 1,30 ± 0,27 μmol/L 
in patients with SD without depression (95% CI, 0,15 – 0,39 
μmol/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.

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 μmol/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% CI, 
0,11 - 0,36 μmol/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 r, -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 

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 μmol/L, 
and it was lower to compare with children without depression 
(1,30 ± 0,27 μmol/L) (95% CI, 0,15 – 0,39 μmol/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 μmol/L, p<0,02), anhedonia (95% CI, 0,11 - 0,36 μmol/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.

РЕЗЮМЕ

ДЕПРЕССИЯ В СТРУКТУРЕ СОМАТОФОРМНЫХ 
РАССТРОЙСТВ У ДЕТЕЙ, ЕЕ ЗНАЧЕНИЕ, РОЛЬ СЕ-
РОТОНИНА И ТРИПТОФАНА В ВОЗНИКНОВЕНИИ 
ЭТИХ НАРУШЕНИЙ

Пыпа Л.В., Лисица Ю.Н., Свистильник Р.В., 
Рымша С.В., Керничный В.В.

Винницкий национальный медицинский университет им. 
Н.И. Пирогова, Украина

Цель исследования - опредилить наличие депрессивных 
нарушений и их проявления у детей с соматоформными рас-
стройствами и установить роль нарушения обмена серото-
нина и триптофана в их возникновении.

Обследовано 111 детей с диагнозом соматоформные 
расстройства (СР), средний возраст - 13,6±2,3 лет, из них 
42 (37,8%) мальчика и 69 (62,2%) девочек. Дети разделены 
на две группы: I группа с СР без депрессии – 63 (56,8%) и 
II группа - с СР в сочетании с депрессией – 48 (43,2%). Для 
установления диагноза депрессии использован опросник 
детской депрессии M. Kovacs. Определение в сыворотке 
крови концентрации серотонина проводили биохимическим 
методом, триптофана – хроматографическим.

У 48 (43,2%) детей диагностирована депрессия, из них 
легкая форма выявлена у 14 (29,2%), средней тяжести - у 
27 (56,2%) и тяжелая - у 7 (14,6%) детей. Депрессия чаще 
встречалась у девочек - 34 (70,8%), в соотношении с маль-
чиками 2,4:1. Уровень серотонина у детей с депрессией со-
ставил 1,03±0,37 мкмоль/л и был ниже в сравнении с деть-
ми без депрессии (1,30±0,27 мкмоль/л, 95% ДИ, 0,15-0,39 
мкмоль/л), р<0,0001. Показатель уровня триптофана у де-
тей с депрессией составил 0,035±0,031 ммоль/л и был выше 
в сравнении с детьми без депрессии (0,026±0,026 ммоль/л), 
р>0,05. Низкий уровень серотонина ассоциирован с нега-
тивным настроением (95% ДИ, 0,02 - 0,30 мкмоль/л, р<0,02), 
ангедонией (95% ДИ, 0,11 - 0,36 мкмоль/л, р<0,0003). Выяв-
лена умеренная и обратная корреляционная связь между се-
ротонином и триптофаном при СР с депрессией (r = -0,342; 
95% ДИ для r, -0,65 до -0,034, р<0,05).
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Низкий уровень серотонина ассоциирован с СР с депрес-
сией, и не ассоциирован с СР без депрессии. При умень-
шении концентрации серотонина уровень триптофана уве-
личивается, что, по всей вероятности, свидетельствует о 
нарушении в цепи триптофан-серотонин и его вовлечении 
в развитие депрессии при СР.

reziume

depresia somatoformuli darRvevebis struqtur-
aSi bavSvebSi, misi mniSvneloba, serotoninis da 
triptofanis roli am darRvevaTa aRmocenebaSi

l.pipa, i.lisica, r.svistilniki, s.rimSa, v.kerniCni

vinicas n.pirogovis saxelobis erovnuli samedi-
cino universiteti, ukraina

kvlevis mizans warmoadgenda depresiuli dar-
Rvevebis arsebobis da maTi gamovlinebbis gansaz-
Rvra bavSvebSi somatoformuli darRvevebiT da 
serotoninisa da triptofanis rolis dadgena 
maT ganviTarebaSi.
gamokvleulia 111 bavSvi diagnoziT somato-

formuli darRvevebi, saSualo asaki - 13,6±2,3 
weli, maTgan 42 (37,8%) - vaJi, 69 (62,2%) - gogona. 
bavSvebi daiyo or jgufad: I  jgufi - somato-
formuli darRvevebi depresiis gareSe (63; 56,8%), 
II  jgufi - somatoformuli darRvevebi depresi-
is TanxlebiT (48; 43,2%). depresiis diagnostiki-
saTvis gamoiyenebuli iyo M. Kovacs-is bavSvTa 

depresiis kiTxvari. sisxlis SratSi serotoni-
nis koncentracia ganisazRvra bioqimiuri, xolo 
triptofanis – qromatografiuli meTodiT.
48 (43,2%) bavSvs daudginda depresia, maTgan 

msubuqi forma - 14-s (29,2%), saSualo simZimis - 
27-s (56,2%), mZime - 7-s (14,6%). depresia ufro xSir-
ad aRiniSneboda gogonebSi (34; 70,8%), vaJebTan 
TanafardobiT - 2,4:1. 
serotoninis donem depresiis mqone bavSvebSi 

Seadgina 1,03±0,37  mkmol/l da ufro dabali 
iyo, vidre bavSvebSi depresiis gareSe (0,15-
0,39 mkmol/l, р<0,0001). 
triptofanis donem depresiis mqone bavSvebSi 

Seadgina 0,035±0,035 mkmol/l da ufro maRali 
iyo, vidre bavSvebSi depresiis gareSe (0,026±0,026 
mkmol/l, р>0,05). serotoninis dabali done aso-
cirdeboda negatiur ganwyobasTan (95% di, 0,02 
- 0,30 mkmol/l, р<0,02), da anhedoniasTan (95% di, 
0,11-0,36 mkmol/l, р<0,0003). gamovlinda zomieri da 
ukukorelaciuri kavSiri serotoninsa da tripto-
fans Soris somatoformuli darRvevebis da depre-
siis dros (r=-0,342; 95% di r, -0,65-dan -0,034, р<0,05). 
serotoninis dabali done asocirdeba somato-

formuli darRvevebisa da depresiis erTdroul 
arsebobasTan, da ar asocirdeba somatoformul 
darRvevebTan depresiis gareSe. serotoninis kon-
centraciis Semcirebisas triptofanis done iz-
rdeba, rac, savaraudod, miuTiTebs darRvevebze 
triptofan-serotoninis jaWvSi da mis CarTvaSi 
depresiis ganviTarebaSi somatoformuli dar-
Rvevebis dros.
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 Увеличение числа отклонений социального, физиче-
ского и психического развития подрастающего поколения 
обусловлено условиями развития современного обще-
ства. Нестандартное, отклоняющееся от нормы поведение 
именуется девиантным. Основной оценкой девиантного 
поведения человека является анализ его взаимодействия с 
реальностью, поскольку главенствующий принцип нормы – 
адаптивность – исходит из приспособления по отношению 
к чему-то и кому-то, т. е. реальному окружению индивида. 
[11]. Различают поведение, отклоняющееся от норм пси-
хического здоровья, подразумевающее наличие явной или 
скрытой психопатологии и поведение антисоциальное, на-
рушающее какие-то социальные и культурные нормы, в том 
числе правовые [5]. Наиболее распространенными формами 
девиантного поведения среди подростков в возрасте 14-16 
лет являются: табакокурение, школьные прогулы, сквер-
нословие, агрессивное и грубое поведение в конфликтной 
ситуации со сверстниками и учителями, употребление ал-

когольных напитков, побеги из дома и бродяжничество, ху-
лиганские действия и поступки, воровство в кругу семьи, 
употребление наркотиков, игровая зависимость, интернет-
зависимость [10,12]. Среди студентов первого курса меди-
цинского колледжа с признаками дезадаптации, высокий 
уровень склонности к рискованному поведению выявлен у 
12,5%, средний уровень (адекватное ситуации поведение) у 
72,5%, низкий уровень (не склонные к рискованному пове-
дению) у 15% [14]. Различные адаптогенные воздействия, 
опосредованные индивидуально-психологическими осо-
бенностями личности, предъявляют качественно различ-
ные требования и обусловливают, в большей или меньшей 
степени, специфичные регуляторно-приспособительные 
реакции. Направление, механизмы, интенсивность и про-
должительность данных реакций характеризуются сложной 
динамикой, претерпевают изменения в течение адаптацион-
ного цикла в соответствии со сложной системой внутренних 
и внешних факторов [8]. Как одну из медико-социальных 


