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EXERCISE TOLERANCE AND PHYSICAL ACTIVITY
IN CHILDREN WITH MOST COMMON
CARDIOVASCULAR DISEASES

Shtrakh K., Rak L., Shevchenko N., Odigbo Shalom

Summary: The cardiovascular system is actively involved in the adaptive reactions of the body. The
deterioration of adaptive processes decreases the functional capabilities of the heart. Arterial hypertension is
often known as the main cause of fatal cardiovascular events in adults. The aim of our study was to determine
the adaptive capabilities of the cardiovascular system of adolescents with non-inflammatory cardiomyopathies
depending on physical activity’s level. There were examined 92 patients with arterial hypertension and
connective tissue dysplasia, the mean age was 15,4 + 1,33 years. In order to study tolerance to the minimum
physical activity and its influence on the state of the cardiovascular system in children, the Ruffier test was
conducted. The vegetative reactions of central nervous system were performed by the orthostatic test. The
functional state of the myocardium was assessed according to the results of the ultrasonic Doppler study of
the heart. As a result of the study, it was found that in connective tissue dysplasia and arterial hypertension
adaptation mechanisms were affected, accompanied by a weakening of cardiac functional capabilities. This
happens against the background of a decrease in the functioning of the left ventricle. These changes are
accompanied by hyperactivation of the autonomic nervous system in patients in the studied groups. The
physical activity and physical development of children affect the adaptive capabilities of a growing organism.
This is due to the fact that the children in group with AH and CTD were less physically active than children
without myocardial pathology. Adolescents who showed the reduced results of Ruffier's test and had regular
sports sections need change of a mode of training and further inspection.
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of the first signs of an inadequate response of

INTRODUCTION the oxygen transport systems, especially the

Recent findings have suggested that physical
inactivity worsens the general health status of
children and adolescents affected by several
diseases. The cardiovascular system is involved
in all the adaptive reactions of the body and a
decrease in functional capabilities worsens the
person’s adaptation to activities and stress [1].
Adaptation to physical activity implies the
development of functional changes of
cardiovascular system. Exercise tolerance is the
ability to perform exercise at the normally
expected level, and a decreased tolerance is one
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cardiovascular [2].

Among the medical problems of the
cardiovascular system, the leading place is
occupied by arterial hypertension and
atherosclerosis, which are the main causes of
mortality in the modern population [3, 4].
However, current studies indicate that the
atherosclerotic process starts to develop in
childhood. Arterial hypertension (AH) is a fatal
problem caused by widespread prevalence and a
high risk of vascular complications. Multiple
risk factors contributing to CVD include
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obesity, high blood pressure, diabetes, aging,
male sex, metabolic syndrome, and physical
inactivity [5]. Lifestyle modifications are
advocated for the prevention, treatment, and
control of hypertension, with exercise being an
integral component. Arrhythmias — is pathology
in children could be triggered or exacerbated by
exercise due to catecholamine release, increase
in cardiac output, and electrolyte imbalance.
Non-differentiated connective tissue dysplasia
(CTD) is manifested most commonly with
small abnormalities of heart development
(SAHD) — abnormal chords of the ventricles,
which have ectopic attachment, associated with
mitral  valve prolapse, development of
myocardial ischemia [5, 6]. The presence of this
pathology can lead to impaired contractile and
pumping function of the heart, and therefore
lead to maladaptation of the cardiovascular
system.

There have been many studies in the
direction of clarifying the ways of development
of dysfunction and myocardial pathology,
introducing new methods of research [7, 8, 9].
These children are characterized by the
discoordination of the autonomic regulation of
respiratory and cardiovascular systems, a viola-
tion of the psycho-emotional status [10, 11].

Most children lead a hypodynamic lifestyle
[12, 13]. This is negatively affects the activity
of the cardiovascular and nervous systems.
Therefore, at a young age, it is necessary to
study the relationship between physical activity
and the reactions of the cardiovascular and
autonomic nervous systems of children and
adolescents in order to study the adaptive
capabilities of the body.

The results of studies suggest that short-term
exercise does not appear to reduce resting
systolic and diastolic blood pressure in children
and adolescents [14, 15, 16].

Significant frequency of various heart
rhythm disorders, SAHD, AH which are also
associated with many cases of sudden cardiac
death in young people and children, myocardial
dysfunction, immunological changes [17, 18].

Therefore, it was necessary to study exercise
tolerance as one of the components of the
adaptive capacity of children with heart disease.

The aim of the study was to determine the
adaptive capabilities of the cardiovascular
system of adolescents with non-inflammatory
cardiomyopathies depending on physical
activity’s level.
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MATERIALS AND METHODS

There were examined 92 patients with non-
inflammatory myocardial diseases aged 13 to
18 years: 44 patients (18,2 % of girls and
81,8 % of boys) with diagnosed AH | and I
degree-first group; 48 children (26,7 % of girls
and 73,3% of boys) with signs of CTD —
second group. There are 23 persons had cardiac
arrhythmias in this groups. The control group
included 20 practically healthy adolescents
(6 girls and 14 boys) with the average age
15,4 + 1,33 years.

The physical development of adolescents
was assessed. Anthropometry was performed
with the calculation of body mass index (BMI)
[15]. The objective status was evaluated. The
James-Edward Ruffier test was conducted to
evaluate the functional status of the
cardiovascular system. The Ruffier Squat Test
is a simple cardiovascular endurance test which
involves measuring heart rate before and after
performing 30 squats in 45 seconds [16, 19,
20]. Patients were tested with the orthostatic
test. Physical activity was assessed in
accordance with the International Physical
Activitiy Questionnaire (IPAQ) [21, 22, 23]. An
ultrasound examination was used to study the
structure and function of the heart in the «M»
and «B» modes, as well as in the constant-wave
and color scanning mode with a 5 MHz convex
sensor on the device digital ultrasound diag-
nostic system SA8000 Live (firm «Medisony,
Korea) according to the standard method
recommended by the Ultrasound Diagnostic
Association. Indicators such as diameter of
aortic root (AR), left ventricular ejection
fraction (EF), left ventricular stroke volume
(SV), left ventricle minute volume (MV), left
atrium (LA), right ventricle (RV) sizes,
myocardial mass of the left ventricle (MM,y),
posterior wall of the left ventricle relative
thickness (RTPW,y), thickness of the
interventricular septum (I\VVST), total peripheral
resistance (TPR) were analyzed. All studies
were conducted 2-3 days after hospitalization,
under free regime, before treatment began. The
collected data were stored in a database
(Microsoft Excel 2003) and mean, standard
deviation (SD), and correlation coefficient were
calculated by using SPSS 17 to establish
significance between the groups. The results
were seen at 5% level of significance and P
value < 0.05 was considered to be statistically
significant.
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RESULTS AND DISCUSSION

Children in the group with AH made
complaints in 90,1 % cases, with CTD — in
84,0%. In both groups the most common
complaints were cephalgia, cardialgia, fatigue
and weakness. In 2,3 % of patients with CTD
palpitations were increased after exercises, in
1,0 %, syncope were observed. All children in
the control group did not make any complaints
about their health.

The excessive body weight (BMI ranges
from 23,5 to 27,5 kg / mz) was found at 32,0 %
of patients with AH. There was insufficient
body weight in single cases. All children with
CTD had a BMI within normal range (average
BMI was 19,1+5,2 kg/ m?. Children in the
control group had normal data (19,9 % + 0,4 kg
/ m?) and underweight (16,6%0,6 kg / m?).

The average of systolic blood pressure in
children with AH was 127,6 + 3,6 mm. Hg. art.,
diastolic — 69,6+19 mm. Hg. art, the
limitation of arterial hypertension — up to 1
year. Therefore, in group with CTD those
averages were 107,7 +2,3 mm. Hg. art. and
60,8+ 1,2 mmHgart. In control group the
systolic blood pressure was 109,3+ 3,7 mm.
Hg. art., diastolic — 60,8 £ 1,6 mm. Hg. art. In
group with AH the averages of blood pressure
were significantly higher (p < 0,05).

ECG data showed the presence of sinus
arrhythmias in 30,7 % of patients with AH and
47,0 % patients of the second group. There
were tachyarrhythmia and bradyarrhythmia in
equal parts. In 26,6 % of patients with CTD
defined the violation of repolarization. The
results of ECG in all groups were clinically
insignificant for comparison.

Ultrasound examination showed that the size
of the heart chambers in adolescents with AH
with reduced and normal exercise tolerance did
not differ significantly. Only the myocardial
mass of the left ventricle in children with
normal exercise tolerance was higher than the
index of children with reduced tolerance
(109 + 3,5 against to 86,7 + 2,3; p < 0,01). The
pumping function of the heart (stroke volume
(SV), left ventricular ejection fraction) was not
different. Adolescents with AH and excess
body weight had larger SV (94,9 +10, 1 ml;
p<0,08) and higher minute blood volume
(6,2+0.5 ml; p<0,01). In both groups, the
objective status was satisfactory.

Only the diameter of left atrium in children
with CTD and reduced exercise tolerance
signifycantly was less that of children with
normal tolerance (p <0,01). Indicators of the
pumping function of the heart (stroke volume
(SV), left ventricular ejection fraction (EF_y))
did not differ.

When assessing the morphometric and
hemodynamic characteristics of the heart, it can
be noted that the dimensions of the right
ventricle, aortic root, left atrium and the
thickness of the interventricular septum were
larger in the children of the group with AH.

When examining hemodynamic parameters
it should be noted that they were higher among
children with CTD - total peripheral resistance
of the heart (TPR) — 2082,0 & 143,9) than in the
comparison — 1647,0 + 135,1, indicating that in
children with CTD, myocardial remodeling is
compensatory.

Morphofunctional characteristics of the
heart in patients with cardiovascular diseases
depending on exercise tolerance (tab.).

Table

Morphofunctional characteristics of the heart in patients
with cardiovascular diseases depending on exercise tolerance

Indicators Group with AH, n =44 Group with CTD, n = 30
With reduced With satisfactory With reduced With satisfactory

exercise tolerance exercise tolerance exercise tolerance exercise tolerance
AR,sm. 2,7+0,1 2,7+0,06 2,4 £0,02** 2,5+ 0,05*
LA,sm 25+0,1 25+0,1 2,3+0,02* 2,4+0,03
RV,sm. 2,0+ 0,08 2,0 + 0,06 1,9+0,1 1,7 + 0,06
RTPV,v 0,3+0,03 0,27 + 0,02 0,3 + 0,006 0,2 + 0,008
TIVS,sm. 0,7 + 0,02 0,7 +0,03 0,6 +0,09 0,6 +0,01
MMLV,g. 86,7+2,3 109,0 + 3,5* 80,4+5,6 78,2+ 3,6
EFlv, % 70,1+21 68,9+25 70,3+1,1 68,0+ 1,5
MV, I/min. 47+0,3 47+0/4 3,8+0,3 3,3+0,2
SV, ml. 714+48 76,4+7,9 58,3+4,7 59,0+ 3,0
TPR,Pa*sec/ml 1647,0 + 135,1 1602,0 + 87,9 2082,0 + 143,9 1898,7 + 176,7

Note: ** —p < 0.001

92

; * — p < 0.05; when compared with similar indicators of the control group.




Small structural abnormalities of the heart
were found in 100,0 % cases with CTD, as
signs of connective tissue dysplasia: the
prolapse of mitral valve prolapse (MVP) I

degree  (70,2+1,1% ), which  were
accompanied by grade | regurgitation
(52+08%) and grade Il pansystolic

regurgitation (3,5 + 0,5%). In children with AH
in 50,1 % cases was observed unstable and
grade | prolapse of mitral valve without
regurgitation. All patients with CTD and half
patients with AH had false chords localized in
the left ventricle.

To clarify tolerance and physical activity of
the children, questionnaires were conducted and
functional tests were performed.

Exercise tolerance by the Ruffier test was
satisfactory in 47,2% of children with
cardiovascular disorders. In 52,8 % of them
results were weak and unsatisfactory.
Decreased exercise tolerance was observed in
47,6 % of children with AH, satisfactory — in
38,1% and in single cases — good exercise
tolerance (in 14,3%). The Ruffier test in
children with CTD showed unsatisfactory and
weak results in 56,0 %, more frequently than in
first group (p < 0,01). Satisfactory results were
in 32,0 %, and good results — in 12,0 % cases of
CTD. In the control group 55,0% of the
children had satisfactory and good results, and
45,0 % — weak and unsatisfactory. Tolerance
for physical exercise did not correlate with
anthropometric indicators, but 62,5% of
adolescents with excessive body weight had
unsatisfactory results of the Ruffier test.

Patients of all groups were physically
inactive assessed in accordance with the IPAQ.
The low level of physical activity (0-7,5 points)
was in 52,3+ 2,9 % during the week. Children
with good and satisfactory exercise tolerance
had average and high level of physical activity
in 81,8%. In children with AH, both high
(55,1 %) and low physical activity (44,9 %)
were common. In the second group, high
physical activity was observed less frequently
(48,5 %), and 51,5 % had low physical activity
according to the survey of IPAQ. Sports
sections were attended by 25,0 % of adolescents
with AH and 33,0 % of children in the second
group. In control group level of physical
activity was deficient in 61,1 % of children.

There were no significant differences in
exercise tolerance and physical activity.
Physical activity level had a direct correlation
with the result of the Ruffier test. Children with
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low physical activity were more likely to
exhibit weak and unsatisfactory exercise
tolerance.

When assessing autonomic response by the
orthostatic test 47,6 % of children had normal
variant of vegetative response. In 29,9 % cases
was unsympathetic variant, in 5,6 %
hypersympathetic, in 16,8 % — hyperdiastolic
variant was observed. Thus, 29,4 % of boys
with AH had a normal response of an
autonomic nervous system. Unsympathetic
responding was observed in 47,0 % of patients,

and 23,0 % of adolescents had
hypersympathetic and hyperdiastolic
variants. Variants of excessive vegetative

provision in 90,0 % of cases accompanied a
decrease  in  tolerance  for  physical
exercises. Hyperdiastolic variant was
determined in 44,4 % of them.

Among children with CTD 63,3 % had a
normal response to orthostatic body position. At
the same time, 23,4 % showed a weakening of
autonomic support, and 13.3 % of children had
unfavorable types of autonomic support —
hypersympathetic and hyperdiastolic. The
Marfan-like variant among the total number of
patients with CTD-10,0 %, Elers-like — 30,0 %,
unclassified — 60,0 %. Unsatisfactory exercise
tolerance was observed in all adolescents with
Marfan-like phenotype and in 86.7 % — with
Elers-like. Children with a Marfan-like variant
in 50,0 % showed an unsympathetic variant of
autonomic response, and a 50,0%
hyperdiastolic variant. Among patients who had
an Elers-like variant, a normal response to
orthostatic position was observed in 60,0 % of
patients. They have decreased exercise
tolerance in 86,7 % cases. Unsympathetic and
hypersympathetic reactions were observed in
the remaining 40,0 % of children with this
variant of CTD. Among children with the
unclassified variant of CTD, 70,5% had a
normal response, 5,9 % were unsympathetic,
hyperdiastolic and hypersympathetic in the
remaining 23,5 % of cases. Children with a
normal variant of ortostatic response showed in
25,0 % unsatisfactory, in 33,3% weak, in
33,0 % satisfactory, in 8,3 % good results of the
Ruffier test. Healthy adolescents in 72,3 % had
adequate vegetative provision (normal variant
of orthostatic test).

CONCLUSION

Almost half of the adolescents with both AH
and CTD showed a decrease in the adaptive
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capacity of the cardiovascular system according The decrease of tolerance to physical loads
to the Ruffier test. The most disadvantaged was  in most adolescents with AH and CTD occurs
group with CTD. against the background of the deterioration of

The physical activity and physical aerobic capabilities and the violation of the
development of children affect the adaptive autonomic activity, beginning of the formation
capabilities of a growing organism. Obviously,  of left ventricular hypertrophy.
this is due to the fact that the children in group Adolescents who showed the reduced results
with AH and CTD were less physically active  of Ruffier's test and had regular sports sections
than children without myocardial pathology. At  need change of a mode of training and further
the same time, the presence of high blood inspection.

pressure in adolescents is not an indisputable PROSPECTS FOR FUTURE STUDIES.

factor in reducing tolerance to exercise.
There is a decrease in the adaptive capacity AUTHOR CONTRIBUTIONS

of the cardiovascular system in differentiated  All authors listed have made a substantial,
variants of CTD — Marfan-like and Elers-like,  direct and intellectual contribution to the work,
as evidenced by the low results of the Ruffier  and approved it for publication.

test and adaptive types of autonomic activity.
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TOJEPAHTHICTD JO ®I3UYHOT'O HABAHTAKEHHS 1 ®I3UYHA AKTUBHICTD
YV ITEX 3 HAUIIOINAPEHIIIIUMHU CEPIEBO-CYJIWHHUMM 3AXBOPIOBAHHAMU

HImpax K., Pak JI., Illeeuenxo H., 00izoo Lllanom

PE3IOME: CeprieBo-cyqiHHA cucTeMa Oepe aKTHBHY y4acTh B IPHCTOCYBAIBHUX PEaKIlisx OpraHizMy, a
3HIDKEHHS! (DYHKI[IOHAJBbHUX MOJMJIMBOCTEH ceplsl NOTipHIye ajanTaniiHi mpouecw opradismy. Came Ha
oMy T (OPMYeETbCS apTepiaibHa TiNepTeHsis — NpHYMHA (DaTaJbHUX KapAiOBACKYJSPHUX MNOMIH Y
nopocnomy Bimi. Ilopymenns apganranmii 1o (i3MYHOTO HaBaHTaKEHHS Mae€ Ha yBa3i PO3BHTOK
(yHKI[IOHAIBHUX 3MiH CEepIeBO-CYJMHHOI CHCTEMH. METOI0 HAIIoro JOCTI/DKEHHS Oylo BH3HAYEHHS
aJanTalliifHUX MOXKJIMBOCTEH CEpIEBO-CYIWHHOI CUCTEMH MiITITKIB 3 He3aMaJbHUMH KapAiOMIiONATisIMH B
3aJIe)KHOCTI BiJ piBHA (i3M4yHOI akTUBHOCTI. bysno obcreskeHo 92 mamieHTa 3 apTepiaiabHOIO TilEpTEH3IEro i
JIMCIUIA3I€I0 CIIOJyYHOT TKAaHWHH, CepelHil BiK Akux ckiaB 15,4 + 1,33 poxy. Jlist BUBUEHHS TOJIEPaHTHOCTI
JI0 MiHIMQJIBHOTO (PI3MYHOTO HaBaHTAXXEHHS Ta Ii BIUIMBY HA CTAH CEPLEBO-CYANHHOI CUCTEMH y JiTel OyB
npoBeneHuii Tect Pyd'e. BererarnBHa peakTHUBHICTH IIEHTPaAIbHOI HEPBOBOI CHCTEMHM IOCIKyBajacs 3a
JIOTIOMOTOI0  OPTOCTaTHYHOI mpoOu. (DYHKIIOHANBHUA CTaH MioKapAa OIHIOBAIM 3a pe3ylbTaTaMH
YIBTPa3BYKOBOTO JIOMIUIEPIBCHKOTO JOCIIKEHHS cepls. B pesynbrari JociiakeHHs: OyJio BCTaHOBIICHO, IO
y AiTed 3 OUCIUIA3i€l0 CIIOJyYHOI TKAaHWHHM YW apTepiajbHOIO TiMEepPTEH3IEI0 MOPYIIYIOThCS MEXaHi3MH
aJianTarii, o CYHIpPOBOIKYIOTHCS OCIA0ICHHAM (DYHKI[IOHATEHUX MOXKIUBOCTEH cepiist. Lle BinOyBaeTbes Ha
TNIi 3HWKEHHS (QYHKIIOHYBaHHS JIIBOTrO HUIyHOYKa. L{i 3MiHM CYyNpOBOIKYIOTBCSI 3HHKEHHSIM TOJIEPAHTHOCT1
JI0 HAaBaHTAXEHb 1 MOPYLICHHSIM BEr€TaTUBHOIO T'OMEOCTa3y — HEJNOCTaTHIM ab0 HaJMiIpHUM BEreTaTHBHUM
3a0e3ncucHHsIM. Di3uUHA aKTUBHICTH 1 (PI3UYHUN PO3BUTOK JAiTCH BIUIMBAIOTH HA AJAITAIliifHI MOXJIHBOCTI
opraHiamy, mo pocre. JliTh B rpymnax 3 apTepiajbHOIO TiNEPTEH3I€I0 Ta CHHAPOMOM JHCIUIA3ii CHOIY4HOT
TKaHUHH Oyiu MeHII (I3UYHO aKTHBHI, HDK JiTh Oe3 maroiorii miokapaa. I[liuriTku, sKi BiABIIYHOTBH
CIIOPTHBHI CEKIii Ta JEMOHCTPYIOTh HE3a/10BUIbHI Pe3ylbTaT Mpodu Pyd'e, moTpeOyIoTh neperisity pexumy
TPEHYBaHb 1 ITOJJAIBIIOTO JT000CTEKEHHSI.
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TOJEPAHTHOCTbD K ®PU3NYECKHUM HAT'PY3KAM U OPU3NYECKASA AKTUBHOCTD
YV JIETEW C HAUBOJIEE PACITIPOCTPAHEHHBIMHA CEPJIEYHO-COCYIUCTBHIMH
3ABOJIEBAHUAMUA

HImpax E., Pax JI., Ille¢uenxo H., Oouzéoo Lllanom

PE3IOME: CepneuHo-cocymucTas CHCTEMa AaKTHBHO YYacTBYeT B MPHUCHOCOOUTEIBHBIX PEaKITIX
OpTaHM3Ma, a CHIDKEHHWE (YHKIMOHAIBHBIX BO3MOKHOCTEH ceplla  yXy/IaeT aJalTHBHBIE MPOLECCH B
opranusMe. MImeHHO Ha 3TOM (hOoHE YacTo GpopMHUpyeTCs apTepuaibHas THIEPTEH3MUs, N3BECTHAs KaK TJIaBHAas
NPUYMHA COCYIHUCTBIX KaTtacTpo( BO B3pocioM Bo3pacte. Hapymienue agantanny K (U3HYECKOH Harpyske
MOApa3syMeBaeT pa3BUTHE (YHKIMOHAIBHBIX W3MEHEHHH CepAEeYHO-COCYIUCTON cucTeMbl. Llenmpro Hamero
UCCIIe/IoBaHMs OBLIO  ONpeJeNieHne afalTalMOHHBIX BO3MOXHOCTEH CEplIeYHO-COCYANCTOH CHCTEMBI
MOAPOCTKOB C HEBOCTIAINTEIBHBIMH KapJIHOMHOIATHSAMH B 3aBUCHMOCTH OT YpPOBHSA (H3HUIECKON
aKTMBHOCTH. bblIo oOcnemoBano 92 mamueHTa C©  apTepHalbHONW THUIEPTEH3WEH U JIUCIUIa3uer
COEIMHUTEJIbHOM TKaHH, CpPEAHUHA BO3pacT KoTopbiXx coctaBun 15,4+ 1,33 roma. i u3ydeHus
TOJIEPAHTHOCTH K MUHHMAJILHON (pU3n4ecKoll Harpys3Ke M ee BIMSHHS Ha COCTOSHHE Cep/IedHO-COCYIHCTOMN
cucTeMbl y Jnereil Obuta mposeneHa mpoba Pydre. BererarmBHas peakTHBHOCTh LEHTPAIbHOW HEPBHOM
CHCTEMBI HCCIIEAOBAIach C MOMOIIBIO OPTOCTATHYECKOH NpoObl. (DYHKIMOHAIBHOE COCTOSIHHE MHOKapAaa
OLICHWBAJIOCH MO pPE3yJIbTaTaM YJIbTPa3BYKOBOTO JIOIIUICPOBCKOTO HCCIENOBaHMS cepauna. B pesynbrare
HCCIIEZIOBaHMs OBUIO YCTAHOBJICHO, YTO y JeTeil ¢ JUCIUIa3neil COCIMHUTENBHON TKaHW WM apTepHUabHOU
THIIEPTEH3NEH HapyIIaroTCsl MEXaHW3MBbl a/IalTallii, COMPOBOXKAAIOIINECS OcIabiieHHeM (YHKIIMOHAIBHBIX
BO3MOXKHOCTEH cep/ia. OTo NMPOMCXOANT Ha (oHe CHIKEHHs (QyHKIMOHUPOBAHMS JIEBOTO JKEIyJOYKa. DTH
U3MEHEHUSI COINPOBOXKAAIOTCS CHHXEHHEM TOJIEPAHTHOCTH K Harpy3kaM M HapylLIEHUIO BEreTaTHMBHOTO
roMeocTasa — HeIOCTaTOYHOMY WJIM YpEe3MEPHOMY BETETaTHBHOMY 0OECIICUCHHIO.

®duznyeckass akKTUBHOCTh M (M3MUYECKOE PAa3BHTHE JETEH BIHMAIOT HAa aJaNTalMOHHBIE BO3MOXXHOCTH
pactymero opraHusma. JleTu B TIpynmax ¢ apTEpUalbHOW THINEPTEH3Mell M CHHAPOMOM JUCIUIA3UU
COCIMHUTENILHOM TKaHW ObTM MeHee (HM3MYECKHM AaKTUBHBI, 4eM JieTH 0e3 NaroJornd MHOKapja.
IMompocTky, KOTOpbIE NOCEINAIOT CHOPTHBHBIE CEKIUM U JEMOHCTPUPYIOT HEYAOBIETBOPUTEIBHBIE
pe3ynbTathl IpoObl Pydbe, Hy)1atoTes B IepecMoTpe pexknMa TPEHHPOBOK U JajibHEHIeM 1000CeI0BaHuH.
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