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ANNOTATION
According to the International Systematization of Diseases (10th edition), neurocirculatory dystonia (NCD) is understood as somatoform
autonomic dysfunction caused by a violation of the nervous regulation of the circulatory system. Among non-infectious diseases of childhood and
adolescence, the most common pathology is vegetative-vascular dystonia - from 4.8 to 29.1%. The article evaluates circadian rhythms and heart
rate variability in urban and urban adolescents with similar neurocirculatory dystonia. When examining adolescents with neurocirculatory dystonia,
it is necessary to conduct not only a simple ECG at rest, but also Holter ECG monitoring with determination of heart rate variability; the examination
ensures adequate treatment and monitoring of patients in this group. The observed changes in circadian rthythm and rhythm variability in urban
adolescents compared to rural adolescents are likely associated with living in an industrial area, environmental criteria, nutrition and greater
information load, which urgently requires further research.
Key words: schoolchildren, neurocirculatory dystonia, cardiac rhythm and conduction disorders.
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NEYROTSIRKULYATORNI KARDIAL TURI DISTONIYASI BOR MAKTAB BOLLARIDA 24 SOATLI YURAK RITM
KO‘RSATKICHLARI
1ZOH.
Kasalliklarni xalqaro tizimlashtirishga ko‘ra (10-nashr), neyrotsirkulyator distoni (NSD) qon aylanish tizimining asabiy regulyatsiyasi buzilishi
bilan yuzaga keladigan somatoform avtonom disfunksiyani anglatadi. Bolalik va o‘smirlik davrining yuqumli bo‘lmagan kasalliklari orasida
vegetativ-qon tomir distoniyasi 4,8 dan 29,1% gacha bo‘lgan, eng keng tarqalgan patologiya hisoblanadi. Ushbu maqolada shahar va shaharlarda
yashovchi shunga o‘xshash neyrokirkulyator distoni bo‘lgan o‘smirlarda sirkadiyalik ritm va yurak urish tezligining o‘zgaruvchanligi baholanadi.
Neyrotsirkulyator distoniyasi bilan og‘rigan o‘smirlarni tekshirishda nafagat dam olishda oddiy EKG, balki yurak urish tezligining
o‘zgaruvchanligini aniqlash bilan Xolter EKG monitoringini ham o‘tkazish kerak; tekshiruv ushbu guruh bemorlarini yetarli darajada davolash va
monitoringini ta’minlaydi. Shahar o‘smirlarida qishloq o‘smirlariga nisbatan sirkadiyalik ritm va ritm o‘zgaruvchanligida aniglangan o‘zgarishlar,
ehtimol, sanoat zonasida yashash, atrof-muhit mezonlari, ovqatlanish va yanada ko‘proq ma’lumot yuki bilan bog‘liq bo‘lib, bu shoshilinch ravishda
keyingi tadqiqotlarni talab giladi.
Kalit so'zlar: maktab o'quvchilari, neyrokirkulyator distoni, yurak ritmi va o'tkazuvchanligining buzilishi
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IIOKA3ATEJIX KPYTOBOT'O PUTMA CEPALA YV IIKOJIBHUKOB C HEMPOLIUPKYJISTOPHOM CEPJAEYHOM
JUCTOHUEU

AHHOTALIUSA

CornacHo MexyHaponHoi cucremarmzanun OonesHedd (10-e w3manwe) mon HeWpouwpkyisitopHod aucronuwed (HLLJI) monmmaror
coMaTo)OpMHYIO BEreTaTHBHYIO IHC(YHKIHUIO, OOYCIOBICHHYIO HapylIeHHEM HEpPBHOW pEeryJsilMM CHCTEMBI KpoBooOpamieHus. Cpenu
HEeMH(EKIMOHHBIX 3a00J1€BaHUI JETCKOro U MOAPOCTKOBOrO BO3pacTa HambOosee pacpoOCTPAHEHHON NAaTOJIOrHeil SBISeTCs BEereTo-CoCcyIucTast
mctonys - ot 4,8 10 29,1%. B craTbe oneHeHbI IMPKaIHBIE PUTMBI M BAPHAOEIBHOCTH CEP/ICYHOr0 PUTMA Y TOPOJICKUX H CEIBCKUX ITOJIPOCTKOB
CO CXOJHOM HEUPOLMPKYIITOPHOH ucToHnel. [Ipn obciesoBaHuy MOPOCTKOB ¢ HEHPOLMPKYIISITOPHOM TUCTOHNEH HEOOXOJMMO IIPOBOANTH HE
toabko npoctyto OKI B nokoe, HO 1 xonTepoBckoe MoHuTOpHupoBanue DKI ¢ onpeneneHneM BapHadeIbHOCTH CEPACYHOr0 PUTMA; 00CIel0BaHNe
oOecrieunBaeT aJIeKBaTHOE JICYEHHE M HAONIOJEHME 3a MalUeHTaMu 3Toi rpynnel. Habmrozaemble HM3MEHEHMs IMPKAJHOIO pUTMA U
BapnaOeNbHOCTH pPUTMa y TOPOJACKUX IIOJPOCTKOB IO CPAaBHEHHIO C CEIILCKUMH IIOPOCTKAMH, BEPOSTHO, CBSI3aHBl C HPOXMBAHHEM B
MIPOMBIIIIEHHOH 30HE, SKOJIOTMYECKHUMH KPUTEPHSIMH, UTaHHEM U OoJblieil HHPOPMAMOHHOW HArpy3KoH, 9T0 CPOYHO TpeOyeT AaIbHEeHIINX

HCCJICIOBAHMIA.

KarueBble cjioBa: IIKOJIBHUKH, HeﬁpOHHpKyJ'IHTOpHaH JUCTOHMS, HAPYUICHUSA pUTMa U IPOBOAUMOCTH cepaLa.

According to the international systematization of diseases (10th
revision), neurocirculatory dystonia (NCD) refers to somatoform
autonomic dysfunction that occurs with a violation of the nervous
regulation of the circulatory system [5, 6]. Among non-infectious
diseases of childhood and adolescence, vegetative-vascular dystonia is
considered the most common pathology with a frequency of 4.8 to
29.1% [1, 3]. It is known that vegetative-vascular dystonia or its variant
neurocircular dystonia is considered a predictor of arterial hypertension,
atherosclerosis and coronary heart disease at a young age [1, 4, 5].

The development of autonomic dysfunction in the pubertal period is
facilitated by the inherent incompleteness of the morphological and
active formation of the autonomic nervous system (ANS) and hormonal
changes [5, 6, 7]. Neurocirculatory dystonia is considered a
multifactorial disease, in the development of which genetic and acquired
factors play a role, including climatic-geographical, socio-economic
and household factors. It occurs in various clinical signs and syndromes,
occurring in most cases under stress [7, 9, 10, 11].

The role of the autonomic nervous system in the occurrence of many
types of arrhythmias, including life-threatening ones, has been
convincingly confirmed in experiments with stimulation of the posterior
lobe of the hypothalamus, stellate ganglia, reproduction of
psychological stress, and stimulation of intracardiac parasympathetic
nerves. and others.

The implementation device is associated with the influence of
efferent vagal and sympathetic fibers on the electrophysiological
qualities of the myocardium and the conduction system of the heart [8,
9, 11]. Currently, the majority of creators have come to a single view,
namely, that one of the main pathophysiological mechanisms for the
development of arrhythmias in adolescence is considered to be non-
compliance with the neurogenic regulation of heart rate, leading to
embodied electronic instability and myocardial instability.

In real time, determination of heart rate variability (HRV) is
recognized as a more informative non-invasive way to quantify the
autonomic regulation of heart rate [2, 7, 10, 11]. It is, in fact, that a
decrease in HRV characteristics indicates non-compliance with the
autonomic control of cardiac work, and also about the electronic
instability of the myocardium. The highest HRV characteristics are
recorded in healthy young people, athletes, interim - in people with
various organic heart diseases, including ventricular arrhythmias, low -
in people who have suffered episodes of ventricular fibrillation. The use
of HRV analysis as a way to assess the adaptive probabilities of the body
or the current value of stress provides practical attention for various
areas of applied physiology, occupational and sports medicine.

The development of prenosological diagnostics has made it
possible to distinguish among literally healthy people wide groups of
people with the highest and rather high tension of regulatory systems,
with an increased risk of failure of addiction and the occurrence of
pathological abnormalities and diseases.

The purpose of this study was a comparative assessment of the
daily rhythm and heart rate variability in adolescents with similar
neurocirculatory dystonia, living in urban and rural areas.
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Materials and methods. We examined 77 adolescents aged from
12 to 17 years (average age 14.5 + 0.35 years, boys -31, girls -46), who
were hospitalized with a diagnosis of somatoform autonomic
dysfunction, cardiac-type NCD, with January 2022 to February 2023.
The information was classified according to age and area of residence
(city, rural area). Taking into account the mechanisms of development
of the autonomic nervous system, 2 age groups were focused. 1st age
group - children 12-14 years old 49.5+4.99% (average age 13.4+0.24),
of which 62.5+8.83% lived in Andijan (group IA), 37.5+11.74% of
adolescents - in rural areas of Andijan region (group IB). 2nd age group
- teenagers 15-17 years old 50.5+4.99% (average age 16.5+0.29), in
which 61.2+8.89% of young people lived in Andijan (IIA group),
38.8t11.49% - in rural areas (IIB group). All teenagers live in the
Andijan region every day.

The diagnosis of NCD was based on the aspects proposed by [6],
which can be divided into personal signs and impartial data. The
instrumental study included: electrocardiography (ECG) using a
generally accepted method, echocardiography (ECHO-CG) with color
Doppler mapping on the “Vivid 3” installation, Holter ECG monitoring
with determination of heart rate variability with registration of 3 altered
leads.

During daytime ECG monitoring, the characteristics of daytime
dispersion of heart rate (HR) and heart rthythm disturbances were taken
into account. The circadian index (CI) was calculated as the ratio of the
average daytime to average nighttime heart rate (normal 1.24-1.44 a.u.,
average 1.32+0.08).

Heart rate variability was perceived according to the characteristics
of time analysis, including these indicators, such as SDANN (standard
anomaly from the average value of R-R intervals in another 5-minute
fragments), SDNN (standard anomaly from the arithmetic mean),
RMSSD (square root of the average sum squared differences between
other R-R intervals). The frequency test was carried out on the following
spectra: 1) ultra-low frequencies, ULF up to 0.003 Hz; 2) rather low
frequencies, VLF -0.003-0.04 Hz; 3) low frequencies, LF 0.04-0.15 Hz;
4) the highest high frequencies, HF -0.15-0.4 Hz. The ULF and VLF
spectra depend, in a key way, on the sympathetic system, HF - on the
parasympathetic system, and others - on two systems at the same time.
The ratio of LF to HF was interpreted as an indicator of dynamic
equilibrium between two independent systems.

Results. Among the examined adolescents with cardiac NCD,
complaints of pain in the heart area were similar (in age group I - in
70.8+6.56%, in age group II - in 83.74+5.28% of those examined). The
pain, in general, had a temporary (lasting a few seconds), stabbing
character. Interruptions in heart function were noticed by 43.8+7.16%
of young people in group I and 55.1+7.11% of young people in age
group IL.

In addition, 31.3£6.69% of adolescents in age group I and
36.7+6.89% of young people in group II complained of headache,
dizziness, impotence, and excessive fatigue.

In all individuals included in the study, the contractility and
thickness of the walls of the ventricles of the heart, the dimensions of
the ventricles and atria, the structure and function of the valve apparatus
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were determined using echocardiographic techniques. More often
(50.0£7.22% of those examined in age group I and 63.3£[16.89% of
young people in age group II), echocardiographic examination revealed
slight dilatation of the heart cavities (leading to an increase in the end-
diastolic volume of the left ventricle by an average of 4.1+0.5 mm).

12 (25.0+6.25%) adolescents of the 1st age group were diagnosed
with mitral valve prolapse (MVP) of the Ist degree without

regurgitation, a similar diagnosis was made to 11 schoolchildren
(22.5£5.97%) of the 2nd age group. Abnormal left ventricular
trabeculae were observed in 29 (60.2 + 7.07%) subjects of group I and
in 30 (60.2 £ 6.99%) subjects of group II. In other adolescents, no
pathology was detected during echocardiographic examination.

Table 1
Frequency of occurrence of cardiac arrhythmias and conduction disturbances in the study groups according to a normal ECG at rest
(in%)
Index Groups
1A A 1B 1B

Bradyarrhythmia 26,7+8,08 43,3+ 9,05 16,7+9,05 15,8+8 ,62

Tachycardia 33,3£8,6 11,1£7,62 33,3£8,61 15,8+8,62

Load on the left ventricle 33,3+8,6 5,6£5,58 30,0+8,37 21,149,62

As you can see from Table 1, in adolescents of the first age group
living in a metropolis, sinus tachycardia and symptoms of stress on the
left ventricle were recorded more often on a normal ECG. However, in

age group II, young people living in a metropolis were diagnosed with
bradyarrhythmia more often than young people living in rural areas.

table 2
Frequency of occurrence of heart rhythm and conduction disturbances in the study groups according to Holter ECG monitoring
(in%)
Index Groups
1A A 1B 1B
Tendency to tachycardia throughout the day 63,3+8,79 22,2+10,08 36,7+8,79 15,8+8,58
Autonomic dysfunction of the sinus node 36,7+8,79 61,1+11,82 43,3+9,05 15,8+8,58

Holter monitoring data (Table 2) showed that the predisposition to
sinus tachycardia in the direction of day and night in age group I was
more often observed in adolescents living in a metropolis (average heart
rate > 90 beats/min). Among urban young people 15-17 years old,
autonomic dysfunction of the sinus node was detected more often per
day. The concept of dysfunction of the sinus node includes these
electrocardiographic configurations, such as sinus bradyarrhythmia
(during the day and night, the average heart rate is below the age norm),
pieces of movement of the pacemaker, slipping decreases, atrial rhythm
throughout the day and night, slowing down of atrioventricular
conduction to incomplete atrioventricular block I degree both during the
day and at night, for example. In 10.2+4.32% of young people of the
second age group, atrioventricular dissociation and incomplete
atrioventricular block of the second degree with Samoilov-Wenckebach
times were registered per day.

The circadian index in urban and rural adolescents of the first age
group was on average 1.33+0.09, in the second age group - 1.38+0.08,
which actually fits into the norm. The maximum average rhythm pause
in children of age group I was 1.5+0.05 seconds, which actually
corresponds to the upper limit of generally accepted standards; in age
group II it was 1.7+0.05 seconds, i.e. older than generally accepted
standards. Supraventricular extrasystole was recorded in 66.7+6.8% of
urban adolescents aged 12-14 years, in rural adolescents - in
44.4+12.05% of cases. In age group II, supraventricular extrasystole
was detected in 20.0+£7.3% of urban young people and in 15.8+8.58%
of rural ones. The largest number of extrasystoles per day is 6331, the
smallest is 1. In adolescents with frequent supraventricular
extrasystoles, couplets, massive extrasystoles, allorhythmia (bigeminy,
trigeminy), as well as polytopic and interpolated extrasystoles were
recorded. Ventricular extrasystole was observed in 26.7+8.08% of
urban children aged 12-14 years and 16.7+9.05% of rural children, with
the largest number per day-1429, the smallest-1. In age group II (15-
17 years), ventricular extrasystole was recorded in 26.7+8.08% of urban
young people and 15.8+8.59 rural ones. The maximum ventricular
ectopic energy per day is -7609, the lowest is -1.

In 45.8+7.19% of children in the first age group, a clear circadian
pattern of ectopic energy was noted (as in supraventricular, for example,
ventricular  extrasystoles), mainly in the daytime (i.e.,
sympathodependent ectopia), in 25.0+ 6 .25% extrasystole was
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recorded, for the most part, at night (vago-dependent ectopia), in others
- both during the day, for example, at night. In the older age group, a
reverse desire was noted: 51.0+7.14% of young people had a vagal-
dependent arrhythmia, 20.445.76 had a sympathodependent arrhythmia,
and others had a mixed type of ectopia. These configurations can be
associated with the steps in the development of the function of the
autonomic nervous system.

According to the SDANN and SDNN indicators, the scatter function
was considered (with a sinus tempo they reflect the energy of the
parasympathetic nervous system), and RMSSD is responsible for the
concentration function (with a sinus tempo they reflect the energy of the
sympathetic nervous system) systems).

Confinement In adolescents 12-14 years old with neurocirculatory
dystonia of the cardiac type, living in a metropolis, sinus tachycardia
and symptoms of stress on the left ventricle were detected more often
on a normal ECG of calmness compared with adolescents of the same
age living in rural areas. In the group of young people aged 15-17 years
living in a metropolis, bradycardia and arrhythmia were recorded more
often than in rural areas. When conducting Holter ECG monitoring in
adolescents 12-14 years old living in a metropolis, a predisposition to
tachycardia during the day and night was determined more often than in
rural children, while in age group II, in urban young people, sinus
dysfunction was diagnosed more often. node.

In adolescents aged 12-14 years with neurocirculatory dystonia of
the cardiac type, living in a metropolis, compared with rural adolescents,
the time SDANN indicator is truly reduced, which actually indicates a
decrease in vagal energy. When assessing the spectral characteristics of
the HRV, it was revealed that in urban adolescents aged 12-14 years,
the indicator of sympathetic-parasympathetic tone is truly higher than
generally accepted standards, which indicates the dominance of the
sympathetic division of the ANS. In the older age group, a similar
indicator among urban young people was truly lower than generally
accepted standards, which actually indicates the dominant influence of
the vagus in these adolescents.

The discovered changes in heart rate variability reflect the circadian
dynamics of ectopia: the majority of adolescents 12—14 years old had
sympathodependent arrhythmia, and young people 15-17 years old had
vagal-dependent arrhythmia.
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When examining adolescents with neurocirculatory dystonia, it is The discovered changes in daily rhythm and rhythm variability in

necessary to conduct not only a normal ECG at rest, but also Holter ECG ~ urban adolescents compared with rural ones are probably associated
monitoring with determination of heart rate variability; the examination ~ with living in an industrial zone, with the criteria of the environment,
will ensure adequate treatment and supervision of the given group of  nutrition, and an even greater information load, which urgently requires
patients. further research.
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