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The purpose of the research was to study the
state of autonomic regulation in prepubertal children
with mitral valve prolapse during an orthostatic test

Materials and methods. The study involved 2
groups: the main — 26 children aged 10-11 years with
mitral valve prolapse, and a control group — 22 rel-
atively healthy children. The adaptive mechanisms
were monitored by analyzing heart rate variability. All
children participated in a cardiorhythmic examination
at rest lying down and during an active orthostatic test.

Results and discussion. Among the indicators
that had significant differences, the indicators of reg-
ulatory process adequacy index and mode amplitude
should be noted. In the group of children with mitral
valve prolapse, an increase of the regulatory process
adequacy index indicated the predominance of the
functioning of the sinus node over the activity of the
sympathetic division of the autonomic nervous sys-
tem. An increase in the adequacy index and mode
amplitude indicates the connection of the central
structures of rhythm control (subcortical rhythms)
during a change in body position. Stress index also
increased. This index of tension of regulatory systems
shows the activity of the mechanisms of sympathet-
ic regulation, the state of central regulation. Children
in the control group had a well-coordinated response
of the sympathetic nervous system to the orthostat-
ic test: the low frequency spectrum and very low fre-
quency indicators increased. While in main group, the
value of low frequency spectrum (the work of the si-
nus node) increased, the value of very low frequency
(the reaction of the central structures of the nervous
system) decreased. This indicates dysfunction of the
most important reactions, which also affects the daily
activities of children, increases the risk of mitral valve
prolapse complications.

Conclusion. In children with mitral valve pro-
lapse, the absence of a pronounced typical reaction to
an ortho test is a reflection of an adaptive-regulatory
overstrain in conditions of morphological determina-
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cy of connective tissue dysplasia, which are trying to
ensure the adequacy of intracardiac hemodynamics.
The data obtained will be useful for predicting the re-
action of the body of children with mitral valve pro-
lapse to physical activity of varying intensity.

Keywords: autonomic nervous system, heart
rate variability, mitral valve prolapse, orthostatic test,
pediatric patients.
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novative technologies of assessment and correction
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activity in sports and rehabilitation», State registration
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Introduction. Mitral valve prolapse (MVP) in chil-
dren is an urgent problem of cardiology. This is due to
its high prevalence among the children’s population
and the risk of complications that are life-threaten-
ing. According to domestic and foreign researchers,
the prevalence of MVP ranges from 2.4-5 to 10-14%
[1,2]. MVP is a syndrome that refers to the sagging /
bending of the mitral valve cusps into the cavity of the
left atrium during systole of the left ventricle. Clinical
manifestations of MVP in children can be both mini-
mal and significant. Complications such as bacterial
endocarditis, stroke, and sudden death are rare, but
can occur at a younger age [3].

30% of adolescents complain of chest pain. The
etiology of this pain can be caused by such reasons:

(1) excessive tension of the chords, which in turn
leads to overstretching of the papillary muscles;

(2) spasm of the coronary arteries;

(3) disproportionate tachycardia during physical and /
or emotional stress;

(4) hyperadrenergic status, which increases myo-
cardial oxygen demand, impaired regulation of
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renin-aldosterone, abnormal secretion of atrial
natriuretic factor [1,4,5];

(5) microembolism of the coronary arteries due to
increased aggregation of platelets and fibrinous
deposits located in the corner between the left
atrium and the posterior mitral valve.

At present, with echocardiography in children,
three degrees of MVP are distinguished: for grade |,
prolapse of the mitral valve cusps reaches 3-6 mm;
with 1l degree — 6-9 mm; and at the Il degree — more
than 9 mm. It was found out that for children with
MVP, pronounced disturbances in the vegetative bal-
ance in the body are characteristic. This is especially
true of the sympathetic part of the autonomic nervous
system (ANS), which dominates in such children amid
weakening of the parasympathetic section of the au-
tonomic nervous system. Some groups of children
also showed an increase in the parasympathetic tone
of the ANS [2,6].

Earlier studies (Lewis, Wooley, Kolibash &
Boudoulas, 1987) noted that the exact association of
anatomical mitral valve prolapse (flexible valve) with
neuroendocrine disorder (MVP syndrome) remains
unclear [3].

To control the tone of the autonomic nervous sys-
tem in patients with MVP, they began to use the HRV
analysis method developed by R. Baevskii (1965,
1971) [7,8]. In a study by Han, Ho, Yip & Chan (2000),
it was observed that patients had a decrease in vagus
nerve tone and a predominance of sympathetic tone
compared with the control group [5].

However, in the studies of Belyakova (2011),
Kushnir & Beyalkova (2012), the data of the cardio-
intervalogram (CIG) allowed establishing not only the
fact of autonomic imbalance in the autonomic contour
of autonomic regulation in children with MVP, but also
a significant difference in the main focus of the initial
autonomic tone depending on the degree of prolapse.
Therefore, when examining children with MVP 1 de-
gree, there was a clear predominance of sympathetic
tone, while in children with MVP 2 degree it turned out
that more than half of them (59.5%) had a significant
shift in the autonomic balance towards pronounced
vagotonia, initiated by a decrease in compensatory
sympathetic activity. It is believed that prolonged di-
astole in bradycardia, on the one hand, leads to an in-
crease in the volume of the left ventricle, which some-
what eliminates the “redundancy” of dysplastically
modified mitral valve cusps, and on the other hand,
improves blood supply to the papillary muscles, which
helps to increase their tone and better tension of the
chords valve [9,10].

The purpose of the research was to study the
state of autonomic regulation in prepubertal children
with MVP during an orthostatic test.

Materials and methods. The study was carried
out on the basis of the Mykolaiv general education
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sanatorium boarding school No. 7. A total of 48 chil-
dren aged 10-11 years were examined. The main
group consisted of 26 children with MVP 1-2 de-
grees (10 girls, 16 boys). Since there were no signif-
icant differences between children with grade 1 and
2 prolapse in our study, we included them into one
group. The electrocardiograms (ECG) of the patients
did not reveal significant changes. Marfan syndrome,
neuropathy, and atrial fibrillation were excluded. The
control group consisted of 22 healthy children without
MVP (14 girls, 8 boys). The children took no medicine.

All experiments were conducted in accordance
with the Council of Europe Convention “On the Pro-
tection of Human Rights and Dignity of the Human
Being with regard to the Application of Biology and
Medicine Application of Biological and Medicine
Achievements (ETS No. 164)” dated 04.04.1997, and
the Helsinki Declaration of the World Medical Asso-
ciation (2008). Parents of each study children signed
an informed consent to participate in the study and all
measures to ensure anonymity of children were taken.

The work used data on heart rate variability
(HRV). All children participated in a cardiorhythmic
examination at rest lying down and during an active
orthostatic test (AOP).

Heart rate variability was studied using the
multi-functional instrument “MPFI-rhythmograph 1” by
“ASTER-AYTI” (Ukraine) and the EasyHRV v.2 pro-
gram. The recording time in short sections was 5 min-
utes with monitoring 25 mm/s, 50 mm/mV. Extrasys-
toles were excluded from the analysis.

The statistical characteristics of the dynamic
range of cardio intervals were calculated: the num-
ber of cardio intervals (RR); time series expectation
(RRNN); root mean square of the successive differ-
ences (RMSSD); standard deviation of normal val-
ues of R-R intervals (SDNN); coefficient of variation
(deltaX); fraction of consecutive R-R intervals, the dif-
ference between which exceeds 50 ms (pNN50,%).
The numerical characteristics of the variational pul-
sogram are: “Mode” (Mo), “Mode amplitude” (AMo),
“Stress-index” (Sl), “Vegetative rhythm index” (VRI),
“Regulatory process adequacy index” (RPAI).

Spectral analysis was performed using the fast
Fourier transform method. All spectral maxima and
spectrum powers in ms2 were determined in the fol-
lowing ranges: super slow range (VLF — very low fre-
quency) — from 0.003 Hz to 0.04 Hz; range of slow
waves (LF — low frequency) — from 0.04 to 15 Hz; the
range of high-frequency (respiratory) waves (HF) —
from 0.15 to 0.40 Hz; total spectrum power (TP) in the
range from 0.003 Hz to 0.40 Hz.

Checking the sample of heart rate variability data
for normal distribution showed that the bulk of the in-
dicators did not have a normal distribution. In this re-
gard, nonparametric methods were used for statistical
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studies — the Wilcoxon test (for comparing the differ- cessing of the observation data was carried out using
ences within the same group), and the Mann-Whitney the IBM SPSS Statistics 23.0 program.

test (for comparing the differences between the main Results and discussion. Table 1 presents the
and control groups). Mathematical and statistical pro- results of the frequency characteristics of HRV.

Table 1 — Descriptive statistics and geometric indicators for HRV results in children with MVP and healthy children
in an orthostatic test

Indicators Main group (n=26) Control group (n=22)
Lying | Standing Lying | Standing
Descriptive Statistics Indicators
97.8350
104.4000 88.1800 )
HR, beat/min (8186?49?3%044) (97.13; 113.67) (77.58; 96.06) Z=(81(§5472 :)L%%%)1*
Z=-4.457 p<0.001 Z=-0.538 p=0.591 7=1.676 p=0.094
613.300
574.500 680.800 ;
RRNN, ms (66365977'. 17%3 92) (528.15; 617.77) (624.60; 773.87) Z(=5140(3152 sfgggi*
Z=-4.457 p<0.001 Z=-0.538 p=0.591 Z=-1.655 p=0.098
55.7550
39.5950 46.9300 )
SDNN,ms | ooy | (31.03:51.99 (40.93; 62.74) JBiseas
Z=-2.045 p=0.041 Z=-0.248 p=0.804 7=-1.779 p=0.075
31.0100
23.0450 40.1400 i
RMSSD, ms (264$§§85(;052) (16.22; 31.27) (26.43; 72.76) =(;92%% 32673())1*
Z=-3.848 p<0.001 Z=-0.166 p=0.869 7=-1.304 p=0.192
8.1250
3.4650 17.1000 .
pNN50, % (512_";%0397) (1.04; 8.41) (5.72; 43.13) Z=-(21 332 Li'g%)o4*
Z=-3.949 p<0.001 Z=-0.145 p=0.885 =-1.407 p=0.159
625.00
575.00 650.00 i
Mode, ms (665756'3?25 0) (525.0; 625.0) (612.50; 787.50) Z=(?32§O(:)3 223831*
Z=-4.425 p<0.001 Z=-0.757 p=0.449 7=-1.615 p=0.106
36.2800
44.9800 39.8000 i
AMo, % (333;?2%025) (36.38; 53.83) (33.10; 49.00) Z=(_2181'22’ 356535*
Z=-1.816 p=0.069 Z=-0.168 p=0.867 7=-2.317 p=0.02**
300.00
250.00 275.00 i
deltaX, ms (203%(_)'280 0) (200.0; 300.0) (200.0; 350.0) Z=(2(;)(;508 :;i%gzg
Z=-1.933 p=0.053 Z=-0.168 p=0.885 7=-1.324 p=0.186
Geometric indicators (by R.M. Baevskii)
5.8650
6.9600 5.4250 :
VRI, 1/s2 (345(_)%00) (5.33; 10.53) (3.46; 8.0) Z=-;4(.)562 ét%o())w*
Z=-3.175 p=0.001 Z=-0.104 p=0.917 =1.409 p=0.159
58.900
79.000 58.200 ;
RPAI, %/s (46 %?;6%) 57) (58.20; 101.75) (40.12; 78.40) z=(f112é217é ?)107?23
Z=-3.670 p<0.001 Z=-0.083 p=0.934 7=-2.214 p=0.027"*
106.750
172.650 108.800 i
Sl, %l/s? (66 2;322%% 47) (95.07; 285.8) (57.35; 171.62) 2263253215:082030
Z=-2.781 p=0.005 Z=-0.145 p=0.885 7=-1.904 p=0.057

Notes: * — p<0.01, differences in the values between the indicators in lying and standing position inside each group are
reliable according to the Wilcoxon criterion; ** — p<0.01, differences in the values between the main and control group are
reliable according to the Mann-Whitney criterion.
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Resting state indices between the group of
healthy children and the group with MVP did not have
significant differences. However, if we compare the
indicators in the state of orthostasis, the following re-
actions should be noted.

Heart rate indicators in children with MVP were
slightly higher than in the control group. As a result
of a change in position in children with MVP, SDNN
decreased, indicating a decrease in total heart rate
variability.

Indicators RRNN, RMSSD, pNN50 and Mode de-
creased in both of groups.

Opposite reactions between the main and control
groups were noted in the indicator of the mode ampli-
tude (AMo) — in 61.5% of children with MVP group this
indicator increased, and in 54.5% of healthy children it
decreased. An increase in this indicator means an in-
crease in sympatho-adrenal activity during a change
in body position [11].

Analyzing the group of geometric indicators (by
R. M. Baevskii), in children with MVP, an increase of
the RPAI was revealed. This indicates the predom-
inance of the functioning of the sinus node by the
activity of the sympathetic division of the autonomic
nervous system. Stress index (SI) also increased.
This index of tension of regulatory systems shows the
activity of the mechanisms of sympathetic regulation,
the state of central regulation. This indicator is calcu-
lated based on the analysis of the distribution graph of
the cardiointervals-variational pulsogram. Activation
of the central contour, strengthening of sympathetic

regulation during mental or physical exertion, stabili-
zation, decrease in the spread of the duration of car-
diointervals, the number of intervals of the same type
(increase in AMo) [12].

Table 2 presents the results of the spectral char-
acteristics of HRV. In healthy children in the position
of orthostasis, among the frequency indicators, there
was a significant increase in slow-wave (LF) inter-
vals — a normal compensation reaction to a change in
body position (reflects the response of the vasomotor
center through the fibers of the sympathetic nerves).
An increase in heart rate due to activation of the sym-
pathoadrenal system and the release of catechol-
amines into the blood on the rhythmogram is reflected
in an increase in low-frequency waves.

Changes in the spectral analysis of heart rate
variability in healthy children and children with MVP
are shown in Figure 1.

In 84.6% of children with MVP, there was a signif-
icant decrease in high-frequency (HF) intervals. This
indicates inhibition of the parasympathetic link of reg-
ulation. The stimulating effects on the cardiovascular
system increase, the number of high-frequency respi-
ratory waves decreases. In 68.2% of healthy children,
slight increases in this spectrum were noted.

Among the spectral indicators, opposite reac-
tions between the groups were also noted, in terms
of TP — in 53.8% of children of the MVP group this
indicator decreased, and in 63.6% of healthy children
it increased.

Table 2 — Indicators of the spectral analysis of HRV in children with MVP and healthy children in an orthostatic test.

Indicators Main group (n=26) Control group (n=22)
Lying Standing Lying Standing
1903.500
1433.50 1445.00 :
W | Ao s0) | (62925,2085.0) | (1088.0:2071.75) s ‘:’)12412%)
L RS Z=0.775p=0439 | Z=-0.414 p=0.679 7=-1.531p=0.126
807.00
467.00 541.00 ,
VIEms | e s0) | (329:50;796.25) (403.0; 978.50) 72 ;igsig)s
-29; 881 Z=10610p=0542 | Z=-1.066 p=0.287 7=-1.945 p=0.052
622.00
577.00 398.50
457.00 436.50; 1340.50
LF, ms? (265,25, 803.25) | _(361:50:901.0) (291.50; 671.25) Ly o =
A =1.130 p=0.258 | Z=-0.310 p=0.756 720,767 120,426
379.50
232.00 432.00
432.00 183.75; 598.75
HF, ms? (27175 650.50) | (158:50;363.75) (159.0; 809.25) 188 TS - °
793 659. Z=-3.518 p<0.001* | Z=-0.145 p=0.885 71 e82 beo.121
2.0550
LF/HF 1.1600 (1 e ?13) © e (5)38) (1.66; 3.02)
(0.80; 2.19) _a%949) (06215 Z=-3.328 p=0.001*
Z=-3480 p=0.001* | Z=-0.238 p=0.812 =1 635 0,102

Notes: * — p<0.01, differences in the values between the indicators in lying and standing position inside each group are

reliable according to the Wilcoxon criterion.
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Fig. 1. Comparison of the results of an orthostatic test in main and control group

As shown in the figure, children in the control
group have a well-coordinated response of the sym-
pathetic nervous system to the orthostatic test: the
LF and VLF indicators increase. While in main group,
the value of LF (the work of the sinus node) increas-
es, and the value of VLF (the reaction of the central
structures of the nervous system) decreases. This in-
dicates dysfunction of the most important reactions,
which also affects the daily activities of children, in-
creases the risk of MVP complications.

The study showed that the orthostatic load in
children with MVP according to the indicator of the
total spectrum power (TP, ms2) was accompanied by
rather low values of changes in the wave characteris-
tics of heart rate variability with a minimum frequency
shift from the initial value. It is confirmed by the law of
Weidler (1950) on the role of the initial values of the

function in the formation of the tension of the compen-
satory mechanisms in response to disturbing stimuli.

Conclusion. In children with MVP 1-2 degrees,
the absence of a pronounced typical reaction to an or-
thotest is a reflection of adaptive-regulatory overstrain
in conditions of morphological determinacy of connec-
tive tissue dysplasia, which are trying to ensure the
adequacy of intracardiac hemodynamics.

The results of the study confirm the presence of
a compensatory mechanism for regulating HRV in the
form of a decrease in the work of the parasympathetic
division of the ANS and the central contour of the ner-
vous systen during the orthostatic test.

Further research will focus on studying the con-
trol of the autonomic nervous system during exercise
and developing criteria for a safe level of physical ac-
tivity in children with MVP.
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BAPIAGENbHICTb CEPLEBOIO PUTMY Y OITEU

3 MPOJIANCOM MITPANbHOIO KINAMAHA B OPTOCTATUYHIV NMPOBI

Kpatrnuk T. M., Cmapody6uee C. I'., [TempeHko O. B.,

HoeeaHb O. B., KypmacaHoe C. A., TkayeHko M. I1.

Pe3tome. Mema docridxeHHs1 - BUBYMTU CTaH BereTaTUBHOI perynauii y giten npenybepraTtHoro Biky 3
nponancom MiTparnbHOro KrnarnaHa nig 4ac opTocTaTMyHOi Npoodwu.

O6’ekm ma memodu. Y OOCNiOKEHHi B3sNM y4acTb 2 rpynu: ocHoBHa - 26 giten 10-11 pokiB 3 nponancom
MiTpanbHOro KranaHa Ta KOHTpPOonbHa rpyna - 22 3opoBuX AUTUHU. 3a aganTUBHUMU MeXaHi3MaMmn CTEXMIM
3a ONOMOro aHanidy BapiabenbHoOCTi cepueBoro putmy. Bei gitn 6panu yyacTb B kapaiopuTMiyHOMy obcTe-
JKEHHi B CMOKOI NieXauu i nig Yac akTMBHOI OpTOCTaTMYHOI Npobu.

Pesynbmamu. Cepepf nokasHuKIB, WO Manu AOCTOBIpHI BIAMIHHOCTI, cnif BiA3HA4YMTX NOKa3HWK afgeksart-
HOCTI mpoueciB perynauii i amnnitygy mogu. Y rpyni Aiter 3 nposiancomM MiTpanbHOro knanaHa 30inblueH-
HA nNokasHuKa aflekBaTHOCTI MpoLueciB perynauii cBigunMTb NPo nepeBaxkaHHA (PYHKLIOHYBaHHA CUHYCOBOrO
By3na. MNiaBULLIEHHS aMnniTyan MOAM CBIAYUTL NPO MiABULLEHHA CUMNAaToagpeHanoBol akTUBHOCTI NPY 3MiHi
NONOXEHHS Tina. IHOeKC cTpecy Takox 30iNbLUMBCS, WO CBiAYUTbL NPO aKTUBHICTb MEXaHi3aMiB CUMMNATUYHOI
perynsuii, nepeBaxkaHHS LeHTpanbHoI perynadii. Y giten KOHTPONbHOI rpynu cnocTepiranacs snarogXeHa pe-
akuig cMMNaTUYHOI HEPBOBOI CUCTEMU Ha OPTOCTaTMYHY NPoBy: 36iNbWNNNCA NOKA3HUKN HU3bKOYACTOTHOMO
cnekTpa (LF) i gyxe Hn3bknx Yactot (VLF). Y Toln yac sik B OCHOBHI rpyni 3HavyeHHs LF (poboTa cuHycoBoro
By3na) 36inbLuyeTbes, a 3HaveHHa VLF (peakuis LeHTpanbHNX CTPYKTYp HEPBOBOI CUCTEMM) 3HUXKYETLCS. Lle
BKa3y€e Ha ANCHYHKLIIO HanBIinNbLl BaXNUBMUX peakLin, Lo TakoX BNNBAE HA NOBCAKAEHHY AiSNbHICTb AiTen,
30inbLUye pU3MK yCKNagHeHb nponancy MiTpanbHOro Kranaxa.

BucHosku. Y piten 3 nponancom MiTpanbHOro knamnaHa BiACYTHICTb BUpaXeHol TUMOBOI peakLil Ha opTo-
TECT € BigobpaxeHHAM aganTUBHO-PErynsaTOPHOro nepeHanpyru B yMoBax MopdornoriyHoi AeTepMiHOBaHOCTI
aucnnagii Cnony4YHoi TKaHWHK, SiKi HaMararTbCs 3a0e3neunT afekBaTHICTb BHYTPILLHbOCEPLIEBOT reMoamHa-
Mikn. OTprMMaHi gaHi 0yayTb KOPUCHI 4Ns NPOrHO3yBaHHS peakLii opraHiamy fiTen 3 nponancoM MiTparnbHOro
KnanaHa Ha pisndHi HaBaHTaXXeHHS Pi3HOT IHTEHCMBHOCTI.

KnrouoBi cnoBa: BeretaTuBHa HEpBOBa cucTema, BapiabenbHICTb CepLeBoro puTMy, nponanc mitpanb-
HOro KnanaHa, optoctaTnyHa npoba, gitu.
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C NPONAMCOM MUTPANBbHOIO KNAMAHA B OPTOCTATUMECKOM NPOBE

KpatiHbik T. M., Cmapody6uee C. I'., [lempenko O. B.,

HoezaHb A. B., Kypmacanoe C. A., Tka4eHko M.II.

Pe3towme. Lesnb uccriedogaHus - N3y4nTb COCTOSIHNE BEreTaTUBHOW perynauuu y aeten npenybeptaTtHoro
BO3pacTa C NponancoM MUTparnbHOro KnanaHa Bo BpeMs OpTOCTaTM4eCcKon nNpobsl.

Ob6bekm u memoOdsi. B nccnenoBaHum NpUHSNM yyacTue 2 rpynnbl: OCHOBHast — 26 geten 10-11 net
C NponancoM MUTParnbHOro KnamaHa WM KOHTponbHasa rpynna — 22 3gopoBbiX pebeHka. 3a aganTyBHBIMM
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MexaHu3Mamu cnegunu npu NnoMoLLM aHanunsa sapuabenbHOCTN cepaeyHoro putma. Bee getn yyactsosanu
B KapauoputMmyeckom obcneaoBaHny B NOKOE fiexa U BO BpeEMs akTUBHOW OpToCcTaTU4ecKon Npobbl.

Pesynbmamsi. Cpeaun nokasatenemn, MMeBLUNX JOCTOBEPHbIE pasnuyns, cnegyet OTMETUTb NokasaTternb
afeKkBaTHOCTV NPOLIECCOB perynsaumMm u aMnnutyay moabl. B rpynne geten ¢ nponancom MutpanbHOro knana-
Ha yBenu4yeHve nokasarens agekBaTHOCTU MPOLLECCOB perynaunv cenaeTenbCcTByeT o npeobnagaHum yHk-
LMOHMPOBAaHWNS CUHYCOBOTrO y3na. [loBbiweHne amnnuTyabl Modbl CBUAETENLCTBYET O BO3pacTaHMM cumna-
TO-agpeHanoBON aKTMBHOCTM MPW U3MEHEeHUW MonoXeHus Tena. MHOekc ctpecca Takke yBenuuuics, 4to
yKasblBaeT Ha aKTMBHOCTb MEeXaHW3MOB CMMMAaTUYECKOW perynauun, npeobnagaHune LeHTparnbHON peryns-
unn. Y geTen KOHTPOMbHOM rpynnbl Habnaanack CnaxeHHas peakums cMMnaTnYeckon HEPBHOM CUCTEMbI Ha
opTocTaTuyeckyto nNpoby: yBenUUUNNCh nokasaTeny HU3Ko4acToTHoro crnektpa (LF) n oyeHb HM3KMX YacToT
(VLF). B To Bpems kak B OCHOBHOMW rpymnne 3HaveHune LF (paboTa cnHycoBoro yana) ysenninBaeTcs, a 3Hade-
Hue VLF (peakumsi ueHTpanbHbIX CTPYKTYP HEPBHOM CUCTEMBI) CHUXKAETCA. OTO yKasbiBaeT Ha OUCHYHKLMIO
Hanbonee BaXKHbIX peakuui, YTo TakkKe BNNSET Ha NOBCEAHEBHYIO AEATENbHOCTb AeTel, YyBenm4mBaeT puck
OCINOXHEHMI Nponanca MUTPanbHOro KranaHa.

Bbigodbl. Y geTten ¢ nponancomM MUTParibHOro KriarnaHa OTCYTCTBME BblpaXXEHHOW TUMWYHOW peakumnu
Ha OpTOTECT ABMSETCA OTPaXeHMeM aganTUBHO-PErynaTOPHOro NepeHanpshkeHns B yCrosuax mopdonoru-
4YecKon OeTepMMHUPOBAHHOCTU AMCNNAa3un CoeaMHUTENbHOW TKaHW, KOTopble NbiTalTca obecneuntb agek-
BaTHOCTb BHYTpUCEPAEYHON remoguHamuku. MonyyvyeHHble gaHHble ByAyT nonesHbl Ans NpOrHO3MpoBaHUS
peakunn opraHnsmMa getev ¢ Nponancom MUTPanbHOro KnanaHa Ha nsnveckme Harpyskv pasnnyHom NHTEH-
CMBHOCTMW.

KnroyeBble cnoBa: BeretaTvBHasi HepBHas cuctema, BapuabenbHOCTb CepAeyHoro putmMa, nponanc Mu-
TPanbHOro KnanaHa, optoctatuyeckas npoba, aetu.
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