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The article is devoted to studying the dynamics of changes in additional parameters of the functioning of the
cardiorespiratory and vascular systems in adolescents with scoliosis. Thus, as a result of studying the indicators of
the functions of the cardiovascular and respiratory systems according to additional parameters of the physical per-
formance of adolescents in the study and control groups, it was established that the function of the cardiovascular
and respiratory systems is also impaired, and the level of these disorders also depends on gender and the indicator.
Thus, the power of the left ventricle in adolescents with scoliosis and conditionally healthy peers at rest is equivalent
(the same), and in girls, it is increased, while under load, the power of the left ventricle in boys decreases from rest
and in girls. Multidirectional changes in minute blood volume. At rest, in boys with scoliosis, it decreases somewhat,
and in girls, it is almost unchanged; during exercise, it decreases both in boys with scoliosis and in girls. At rest, the
Brelov shock index in boys with scoliosis increases compared to this indicator in adolescents of the control group; in
girls with scoliosis, the decrease in this index continues under load. The specific resistance of blood vessels in ado-
lescents with scoliosis increases at rest, and in girls with scoliosis, it decreases, and during exercise, both in boys and
in girls with scoliosis, the specific resistance of blood vessels decreases. To improve the dynamics of changes in ad-
ditional parameters of the functioning of the cardiorespiratory and vascular systems in adolescents with scoliosis, it
is necessary to select individual physical exercises to correct the work of the cardiovascular and respiratory systems

to increase work capacity.

Key words: teenagers, scoliosis, cardiorespiratory system, vascular system.

Connection of the publication with planned re-
search works.

The work was carried out within the framework of
the dissertation work by the SHEI “DSPU” plan. The re-
search is a fragment of SRW “Study of adaptive reac-
tions of the organism formed under the influence of
various factors of nature and society”, state registra-
tion number 0115U003314.

Introduction.

A person’s ability to adapt physically and socially is
complex and diverse. It is determined by many factors,
including the somatic condition, the ability to bear
physical and psycho-emotional loads, the degree of
training, etc. In maintaining homeostasis and its regu-
lation, the most crucial role belongs to the interactions
of the cardiovascular, nervous, muscular, respiratory
and immune systems, endocrine glands, sensory or-
gans, as well as the hypothalamic-pituitary and limbic
systems of the brain [1, 2,3,4,5,6,7,8,9, 10, 11, 12].

One of the severe types of maladjustment leading
to a social defect or social disability is MSS (musculo-
skeletal system) disease. Taking into account the pecu-
liarities of the development of children with scoliosis,
as well as taking into account the causes of their pa-
thology, there is a problem of proper education of such
a contingent of children/adolescents to prevent pos-
sible secondary deviations in the emotional and intel-
lectual spheres, physical development, as well as early
disability [1, 2, 3, 4,5, 6, 7, 8,9, 10, 11, 12].

Scoliosis seriously affects the physical and mental
health of children and adolescents. During the period
of intensive growth and development, scoliosis defor-
mity develops faster, which in the future, in the ab-
sence of treatment, can lead to numerous violations of
many body systems, one of which is the cardiorespira-
tory and vascular systems [1, 2, 3,4, 5,6, 7,8, 9, 10,
11, 12].

Prevention of the progression of I-1l degrees of sco-
liosis in children during incomplete growth is a difficult
task in terms of solutions. Doctors and the scientific
community do not have a single point of view on treat-
ing this group of patients. Different authors do not
consider the applied methods unambiguous and often
give unsatisfactory results. The good results achieved
during treatment are sometimes completely lost, as
treatment breaks are carried out due to the lack of re-
lationship between the stages of restoration of func-
tions and stabilization of changes [1, 2, 3, 4, 5, 6, 7, 8§,
9,10, 11, 12].

One of the areas of research on this topic is the
study of the mutual influence of pathological condi-
tions of the spine on the general state of physical ca-
pacity and the state of the oxygen transport system in
different age groups.

This research direction must demonstrate a higher
level of coverage of the problem and requires a wide
and in-depth study. Particular attention should be paid
to studies in the category of teenagers (13-19 years)
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since the primary age of scoliosis is 10-15 years, which
occurs equally in both sexes.

The aim of the study.

Determination of the dynamics of changes in addi-
tional parameters of the functioning of the cardiorespi-
ratory and vascular systems in adolescents (15-17 years
old) with and without scoliosis.

Object and research methods.

1. The general research methodology is described in
the figure.

2. Selection of research respondents. The study’s re-
spondents were teenagers with scoliosis and condition-
ally healthy boys and girls aged 15-17. Two groups of
respondents were formed: research and control.

The research group included 24 teenagers (13 boys
and 11 girls) of the Oleksiyevo-Druzhkiv general educa-
tional sanatorium-boarding school I-lll degrees No.13
for children with scoliosis.

The control group included 30 teenagers (15 boys
and girls) from secondary school No.17.

3. Setting benchmarks. In the process of studies of
the working capacity of teenagers in two groups (study
and control), physical and relative working capacity,
heart volume and relative heart volume, stroke volume,
minute blood circulation volume, cardiac index accord-
ing to PWS, maximum oxygen consumption by heart
volume were used for assessment, blood flow rate, ab-
solute and relative value of maximum oxygen consump-
tion. Statistical processing of the obtained results was
carried out according to well-known methods of vari-
able statistics.

4. Statistical processing of results. The statistical pro-
cessing of the obtained results was carried out accord-
ing to the well-known methods of variable statistics with
the determination of average values (M) and standard
error of the arithmetic mean value (xm), the reliability
of data for independent samples was calculated accord-
ing to the Student t-criterion. The difference was consid-
ered significant at p<0.05.

5. Ethical criteria. The work was carried out follow-
ing the provisions of the Council of Europe Convention
“On the Protection of Human Rights and Dignity in the
Aspect of Biomedicine” (1997), “Ethical Principles of
Medical Scientific Research Involving Human Subjects”
adopted by the 52nd Assembly of the World Medical
Association (2000), “General declaration on bioethics
and human rights”, adopted by the resolution of the
UNESCO General Conference (2005), the principles of
the Helsinki Declaration (1964) and in compliance with
the current regulatory requirements of Ukraine.

At the beginning of the study, the parents of all chil-
dren gave informed written consent to examine their
children and use the data obtained in scientific work.

Research results and their discussion.

The study results of indicators of the functions of the
cardiovascular and respiratory systems according to ad-
ditional parameters of the physical performance of ado-
lescents of the studied and control groups are shown in
the table.

In children with scoliosis at the age of 15-17, the
function of the cardiovascular and respiratory systems
is also disturbed, and the level of these disturbances
also depends on the gender and the indicator. Thus, the
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Figure — General methodology for studying the dynamics of changes in additional parameters of the functioning of the cardiorespiratory
and vascular systems in adolescents with scoliosis
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Table — Dynamics of work of the cardiovascular and respiratory systems according to tests
of physical performance in teenagers

Control group Studied group
Indicators ol el Sex Sex
measurement|  goys Girls - Boys Girls . . -
(n=15) (n=15) (n=13) (n=11) 1 2
rest Watt 0,40+0,03 | 0,35+0,02 |>0,05| 0,40+0,03 | 0,56+0,04 |<0,01|>0,05|<0,01
Power of the left load Watt 1,06+0,15 | 0,99+0,04 |>0,05| 0,31+0,03 | 0,35+0,01 |>0,05|<0,01 |<0,01
ventricle 1st rest Watt 0,45+0,05 | 0,40+0,03 |>0,05| 0,30+0,04 | 0,43+0,02 |<0,01|<0,05|>0,05
2nd rest Watt 0,49+0,04 | 0,46+0,02 |>0,05| 0,32+0,03 | 0,43+0,02 |<0,01|<0,01|>0,05
rest ml/beat 13,47+1,50 | 13,13+1,36 | >0,05| 12,79+1,71 | 11,33+0,19 |>0,05 | >0,05|>0,05
Oxygen pulse load ml/beat 19,1742,18 | 17,42+1,15 |>0,05| 17,12+0,50 | 15,37+0,52 |<0,05|>0,05 | >0,05
1st rest ml/beat 15,36+1,34 | 15,20+1,97 | >0,05| 13,81+2,17 | 12,49+0,30 |>0,05|>0,05 | >0,05
2nd rest ml/beat 15,20+1,28 | 14,67+1,42 | >0,05| 14,11+0,28 | 13,30+0,17 |<0,05|>0,05 | >0,05
rest |/min 6,53+1,37 6,56+0,38 | >0,05| 5,29+0,14 | 6,72+0,22 |<0,01 |>0,05|>0,05
Cardiac output load I/min 13,73+1,75 | 14,67+1,64 | >0,05| 10,34+0,29 | 11,33+0,03 | <0,01 | >0,05 | <0,05
1st rest I/min 7,5610,21 7,17+0,37 |>0,05| 5,30+0,15 7,19+0,08 |<0,01|<0,01|>0,05
2nd rest |/min 7,77%0,30 7,47+0,19 |>0,05| 6,47+0,18 8,53+0,17 |<0,01|<0,01|<0,01
rest ml/I 0,66%0,03 0,68+0,03 |>0,05| 0,65+0,02 0,47+0,01 |<0,01|>0,05|<0,01
Arteriovenous load ml/I 0,33+0,02 | 0,32+0,04 |>0,05| 0,36+0,02 | 0,28+0,03 |<0,05|>0,05|>0,05
difference 1st rest ml/I 0,59+0,06 | 0,58+0,04 |>0,05| 0,66+0,02 | 0,45+0,02 |<0,01|>0,05|<0,05
2nd rest ml/I 0,56%0,02 0,55+0,03 |>0,05| 0,55+0,03 | 0,38+0,02 |<0,01|>0,05|<0,01
rest Ccu 0,59+0,05 0,53+0,02 |>0,05| 0,75+0,03 | 0,96+0,03 |<0,01 |<0,05|<0,01
Brelov’s shock load Ccu 0,84+0,04 | 0,90+0,04 |[>0,05| 1,01+0,06 1,23+0,14 |>0,05 |<0,05 | <0,05
index 1st rest CU 0,56+0,04 | 0,56+0,03 |>0,05| 0,69+0,04 | 0,89+0,04 |<0,01|<0,05|<0,01
2nd rest CcU 0,61+0,05 0,62+0,02 |>0,05| 0,83+0,02 1,03+0,01 |<0,01|<0,01|<0,01
rest Ccu 8,44+0,16 | 9,50+0,28 |<0,01| 9,33+0,17 | 8,36+0,07 |<0,01|<0,01|<0,01
Vascular load Ccu 6,58+0,21 6,24+0,32 |>0,05| 5,05+0,43 5,09+0,32 |>0,05|<0,01 |<0,05
resistance 1st rest CU 9,22+0,25 9,06+0,22 | >0,05| 9,38+0,19 7,70+0,22 |<0,01 |>0,05|<0,01
2nd rest CcU 8,58+0,27 | 8,45+0,20 |>0,05| 7,45+0,24 | 6,38+0,09 |<0,01|<0,01|<0,01

Notes: P — a reliable difference between the indicators of boys and girls in the middle of the group; P, — a reliable difference between the
indicators of boys of both groups; P, — the difference is reliable between the indicators of the control and the studied groups.

power of the left ventricle in adolescents with scoliosis
and conditionally healthy peers at rest is equivalent (the
same), and in girls, it is increased by 60%, under load,
the power of the left ventricle in boys at rest decreases
by 3.42 times, and in girls — 2.83 times, after the 1st rest,
it decreases by 50% in boys with scoliosis, while it does
not change in girls (increase by 7.5%).

A similar picture is revealed after the 2nd rest —
in boys, the power of the left ventricle decreases by
53.13%, in girls — by 6.98%. At rest, the oxygen pulse in
boys with scoliosis is reduced by 5.32%, and in girls with
scoliosis — by 15.89%; during exercise, it is also reduced
in boys by 11.45%, and in girls — by 13.34% oxygen pulse
decreases. It is lowered after the 1st rest in boys by
11.22% and in girls by 21.70%, and after the 2nd rest in
boys, the oxygen pulse decreases by 7.73%, in girls with
scoliosis — by 10.30%.

Multidirectional changes in minute blood volume in
adolescents with scoliosis aged 15-17 years. At rest, boys
with scoliosis decrease somewhat (by 23.44%), while
girls are practically unchanged (increase by only 2.44%),
during exercise it decreases both in boys with scoliosis
and in girls with spine pathology by 32.79% and 29.48%,
respectively. After the 1st rest, the minute blood volume
in boys with scoliosis decreases by 42.64%, and in girls
with this pathology it remains unchanged, after the 2nd
rest in boys with scoliosis it decreases by 20.09% and in
girls it increases by 14.19%.

The arteriovenous difference at rest in adolescents
with scoliosis aged 15-17 years remains unchanged,
while in girls, this indicator changes by 44.68%, during

exercise in boys, the arteriovenous difference almost
does not change (increase by 9.09%, and in girls, this
indicator decreases by 14.29%, after the 1st rest in boys
with scoliosis, the arteriovenous difference almost does
not change (an increase of 9.09%, and in girls this in-
dicator decreases by 14.29%, after the 1st rest in boys
with scoliosis, the arteriovenous difference tends to an
increase of 11.89%, in girls this indicator has a tendency
to decrease by 28.80%. The situation is different after
the 2nd rest. In boys with scoliosis, the indicator of the
arteriovenous difference does not change after the 2nd
rest, and in girls with scoliosis this indicator decreases
by 44.74%.

At rest, the Brelov shock index in boys with scolio-
sis increases by 27.12% in girls with scoliosis by 81.13%,
in comparison with this indicator of the control group,
during exercise, the decrease in this index continues: in
boys with scoliosis, by 20.24 %, in girls with scoliosis — by
36.67%. After the 1st rest, the backlog of boys with sco-
liosis is set at 23.21%, at 58.98% for girls, and after the
2nd rest, boys with scoliosis have this indicator higher
by 13.07%, girls with scoliosis by 66.13%.

The specific resistance of blood vessels in boys with
scoliosis aged 15-17 years at rest increases by 10.55%,
and in girls with scoliosis it decreases by 13.64%, during
exercise in both boys and girls with scoliosis, the specific
resistance of blood vessels decreases by 30.30% and
22.59%, respectively. After the 1st rest, the specific vas-
cular resistance in boys with scoliosis tends to increase
by 1.74%, in girls with scoliosis, on the contrary, it de-
creases by 17.66%, and after the 2nd rest, the specific
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vascular resistance is reduced, as in boys with scoliosis,
by 15.17%, so in girls with scoliosis — by 32.45%.

Conclusions.

It has been established that the function of the
cardiovascular and respiratory systems is impaired in
adolescents with scoliosis, and the level of these disor-
ders also depends on gender and the indicator: at rest,
the Brelov shock index in boys with scoliosis increases,
in girls, during exercise, the decrease in this indicator
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continues, also during exercise, as in boys, and in girls
with scoliosis, the specific resistance of blood vessels
decreases.

Prospects for further research.

The results of the research can be used in the as-
sessment of the mutual influence of spine pathologies
and the state of the immune system of adolescents. It is
promising to conduct similar studies with more respond-
ents and a more comprehensive range of age groups.

"Nuuko 4. B., '"Auuko O. A., 'KnumeHrko 10. C., 'Juuro B. B.,

2TomenkKo 0., 'LWaiida O. I, 'MakapeHko A. B.

ANHAMIKA 3MIH JOAATKOBUX MAPAMETPIB ®YHKLIIOHYBAHHA
KAPAIOPECMIPATOPHOI | CYAUHHOI CUCTEM Y NIANITKIB 31 CKONIO30M

1MepKaBHUII BULLKMI HaBYANbHUI 3aKNag «[LOH6ACbKKNI AepKaBHUI NnegaroriyHUin yHiBepcuteT»
(m. CnoB’saHCbK, YKpaiHa)
2CymcbKuiA gep>kaBHUiM negaroriuHunii yHisepcutet imeHi A.C.MakapeHka (m. Cymu, YKkpaiHa)
v.v.dichko@ukr.net

Cmammsa npucesvyeHa O0O0CMiOHEeHHIO OUHAMIKU 3MiH 000amKosux napamempie yHKUiOHY8AHHSA
KapdiopecriepamopHoi i cyOUHHOI cucmem y nidnimkie 3i cKonio3om. TaKUM YUHOM, pe3yanbmami 8UBYEHHS
MOKA3HUKI8 (hyHKUili KapdiosacKynapHoi ma pecnipamopHoi cucmem 3a 000aMKosuMU napamempamu ¢isuyHoi
npayesdamHocmi nidaimkie 00cnidxy8aHOI Ma KOHMPOsbHOI 2pynu, 8CMAHO8UU, WO MAKOX MOPYWYyEMbCA
yHKia KapOiosacKynbapHOI ma pecripamopHoi cucmemu i piseHb Yux NopyweHb MAKoH« 3a1exums 8i0 cmami
ma MoKasHUKa. Tak, MomyxcHicmes a1i8020 WAYHOYKA Y NiBAIMKiI8 i3 CKOMi030M ma yMOBHO 300p0o8UX OOHOMIMKI8 y
CroKoI eKksisaneHmMHi (00HaKo8i), a y 0ieUamok i3 cnokiliHo2o 80HA NiOBUWEHA, NMPU HABAHMAMCEHI MOMYXCHICM®b
/1i8020 WIAIYHOYKA Y XA0MYUKI8 i3 CTOKOK 3HUMXCYEMbCA iy 0ie4amMOK. Pi3HOHANpasneHi 3MiHU x8UsnuHHO20 06’emy
Kposi. Y crnoKoi' y X/A0n4yuKie i3 CKoaio30M 0ewo 3HUMCYEMbCA, a y 0ieUaMOK MPAKMUYHO He Mi00aeEMbCA 3MiH, npu
HABAHMAM(EHHI 8iH MOHUXYEMbCA AK Y X/10M4UKI8 i3 CKOMi030M, mak U y 0isuamok. ¥ criokoi wiokosuli iHOeKc bpesosa
Y X/10MYUKI8 i3 CKOi030M Mi08UWYEMbCA Y MOPIBHAHHI 3 MAKUM MOKA3HUKOM Y Mi0aimKie KOHMpPossbHoI epynu, y
0i84aMOK i3 CKOMI0O30M MpPU HABAHMAMEHHI 3HUMEHHSA 4b020 MOKA3HUKA Npo0osxyemocsA. [Tumomuli onip cyOuH y
nionimkie i3 cKo1i030M y CIOKOI nidsuwWyeMscs, a y 0is4amMOK i3 CKO/i030M MOHUXCYEMbCH, d NNPU HABAHMAXEHHI K
Y X/10M4UKi8, MaK i 8 0ie4aMOK i3 cKosi030M numomuli onip cyOUH NOHUXYEMbCA. [A5 NOKpaweHH OUHAMIKU 3MiH
dodamkosux napamempis pyHKUIOHY8AHHA KapdiopecrnepamopHoi i cyOuHHOI cucmem y nioaimkie i3 ckonio3om
HeobxiOHo nidbupamu iHOU8IOyabHI (hi3uyHi 8rpasu 018 Kopekyii pobomu KapodiosacKynapHOi ma pecnipamopHoi

cucmem 3 Memoro nidsuweHHaA npaye3oamH{ocmi.

Knrouosi cnoea: nidnimku, ckonios, kapodiopecnipamopHa cucmema, cyOUHHaA cucmemad.

3B’A30K ny6niKauii 3 n1aHOBMMMU HAayKOBO-A0CAIA-
HUMU poboTamu.

PoboTy BMKOHAHO B MeXKax gucepTaLiiHoi poboTum
BignosigHo o nnaHy ABH3 «A4MY». JocnigXKeHHs €
dparmeHTom HAP «BuBYEHHA aganTauiiHUX peakLii
opraHiamy, wo GopmyoTbCa Nig, BNMBOM Pi3HOMaHIT-
HUX paKTopiB NpUpPoAM Ta cycninbcTBa», Ne aepsaBHOI
peecTpauii 0115U003314.

Bcryn.

3paTHICTb Nt0AMHKM Ao $i3nyHOI Ta couianbHOT agan-
Tauji cknagHa 1 pisHomaHiTHa. BoHa BM3HavaeTbes Ha-
raTbma $bakTopamu, B TOMY YMC/i COMATUYHUM CTAHOM,
34aTHICTIO NnepeHocUTU Gi3nYHI | NncMxoemouiiHi HaBaH-
TaXKEHHA, CTYNeHemM TPEeHOBAHOCTI Towo. Y nigTpum-
Li romeocTasy Ta MOro perynsuii HalBa*KAmBila posb
HaneXxuTb B3AEMOAIAM cepLeBO-CYANHHOI, HepBOBOI,
M’130BOI, AMXaIbHOT Ta iIMYHHOI CUCTEM, 327103 BHYTPIL-
HbOI CeKpeL,ii, opraHam BiAYYTTiB, @ TAKOX rinoTasnamo-
rinodizapHoi i nimbiuHoi cuctem moskyl[1, 2, 3, 4,5, 6, 7,
8,9,10,11,12].

OpHMM 3 BaXKKMX BUAIB NOPYLIEHHA aganTauii, Wwo
npu3BOAATL A0 coLlianbHOro aedekTy, couianbHoi Hego-

CTATHOCTI, € 3axBoptoBaHHA OPA (onopHO-pyxoBoro ana-
paTy). 3 ypaxyBaHHAM 0COBAMBOCTEN PO3BUTKY AiTel 3i
CKOJ1i0o30M, a TaKOXK Gepyun 4o yBarv npuynHM ix na-
TONOrii, BUHWKAE Mpobiema NPaBWIbHOMO HaBYAHHA
TAKOro KOHTUHIEHTY AiTelt / nigniTkie 3 meToto 3anobi-
raHHA MOX/IMBUX BTOPUHHUX BiAXWUI€Hb B eMOL,iMHIl Ta
iHTeNneKTyanbHil chepax, ¢pisMuHoMy PO3BUTKY, a TAKOXK
paHHbOI iHBanigmsauii[1, 2, 3,4,5,6,7,8,9, 10, 11, 12].

CKonio3 cepiio3HO BNAMBAE Ha isnMyHe Ta NCuxiy-
He 340pOoB’s AiTel Ta NiANiTKiB. Y nepiog, iHTEHCMBHOIO
pocCTy i PO3BUTKY, CKOMiO3HA AedopMmalLlis pO3BMBAETHCA
WwBMALWe, WO Y ManbyTHbOMY Npw BiACYTHOCTI NiKyBaH-
HSl MOKe NPWU3BECTU A0 YMCENbHUX MOpYLUeHb 3 BOKY
6araTbox CMTEM OpraHiamy, OAHi€t0 3 AKMX € Kapaiopec-
nipaTtopHa i cyguHHa cuctemn [1, 2, 3,4,5,6,7, 8,9, 10,
11, 12].

MNMonepepneHHA nporpecyBaHHaA I-1l ctyneHis ckonio-
3y y AiTel B nepios He3aBepLUEHOro POCTY € CKAAAHUM
040 PO3B’A3yBaHb 3aBAAHHAM. B AaHuMi yac y nikapis
Ta y HayKOBOMY CMiBTOBApPWUCTBI BiACYTHA €4MHA TOYKa
30py Ha NiKyBaHHA AaHOi rpynu NaLi€HTIB. 3aCTOCOBY-
BaHi MeToAM He OAHO3HAYHO PO3LiHIOKTLCA PiI3HUMU
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aBTOpPaMM i 4acTo AatoTb He3aJoBiNbHI pe3dynbTaTh. [o-
CArHYTI 33 Nepiog, KypCoOBOro NiKyBaHHA XOPOLWi pe3y/b-
TaTW iHOAj MOBHICTIO BTPAYalOTbCA, TaK AK BUKOHYIOTbCA
nepepuBm NliKkyBaHHA Yepes BiACYTHICTb B3AEMO3B’A3KY
MiXK eTanamu BigHOBNEHHSA PYHKLiM Ta cTabinisawii 3miH
[1,2,3,4,5,6,7,8,9,10, 11, 12].

OZHMM i3 HAaNpPAMIB AOCNIAMKEHD LLiEI TEMATUKN € BU-
BYEHHS B3aEMHOrO BMN/MBY NaTONOMYHMX CTaHiB XxpebTa
Ha 3arasibHUI CTaH Qi3NYHOI NPaLe3aaTHOCTI | CTaH Kuc-
HEBO-TPAHCMOPTHOI CUCTEMM Y Pi3HUX BIKOBUX rpynax.

BKasaHWIM Hanpam AOCNiAXKeHb 4EMOHCTPYE Manui
piBeHb BUCBITNIEHHA Npobaemn Ta noTpebye LWMpPOKO-
ro Ta nornmMbaeHoro BuBYeHHsA. OcobanBOiI yBarn chnig,
NPUAIANTU AOCNiAKEHHAM Yy KaTeropii nignitkis (13-19
POKiB), OCKifIbKM NEPBUHHWUI BiK ckoniosy — ue 10-15
POKiB, L0 3yCTPIiYaETbCA OLHAKOBO B 060X CTaTel.

MeTta aocniayKeHHs.

BM3HaueHHA AWMHAMIKM 3MiH O00AATKOBMX Mapame-
TpiB QYHKLiOHYBAHHA KapAiopecnipaTopHOi i CyauHHOT
cuctem y nignitkie (15-17 pokis) 3i ckoniosom Ta 6e3
AaHOoi naTonorii.

O6’eKT i meTOAU AOCNiAXKEHHSA.

1. 3azanbHa Memodonoezia 00CAiOHeHHA OnucaHa
HO PUCYHKY.

2. Bubip pecrioHOeHmis 0ocnidiceHHA. PecnoHaeH-
TaMM JOCNIAKEHHA BUCTYNUAM NiNITKM 3i CKOiO30M Ta
YMOBHO 3,0POBi X/IONYMKM Ta AiBYATKa Y BiKOBIl KaTero-
pii 15-17 pokis. byno cdopmoBaHo 2 rpynu pecnoHaeH-
TiB: AOCNIAXKYBaHA Ta KOHTPO/IbHA.

[o pocnigxysaHoi rpynu yeinwam 24 nignitkm (13
xnonuukis Ta 11 agisyaTtok) OnekcieBo-[pyKKiBCbKOI 3a-

[o KoHTponbHOI rpynu ysinwam 30 nignitkie (no
15 xnonuukie Ta AiBYaTOK) 3arasibHOOCBITHLOI LWKOAN
Ne 17.

3. BcmaHosneHHA KOHMPOAbHUX MOKA3HUKIG. Y
npoueci gocnigxeHb npaues3gaTHoOCTI NigiTKiB y 4BOX
rpynax (4ocniasKyBaHili Ta KOHTPOAbHIN) ANS OLHKKN BU-
KopucTanu QisnyHy i BiAHOCHY npaue3aaTtHicTb, obcar
cepus i BiZHOCHWUI obcAr cepua, yaapHUin 06’em Kposi,
XBUJMHHUI 06CAr KpoBoobiry, cepuesuit iHaeKkce 3a PWC,
MaKCMMasibHe CMOXMBAHHA KUCHIO 3a obcarom cepus,
LWBMAKICTb KPOBOTOKY, abCONMOTHE i BigHOCHE 3HAaYeHHsA
MaKCMMa/IbHOTO CMOMKMBAHHA KUCHIO. CTaTUCTUYHY 06-
po6Ky OTPUMAHUX pe3ynbTaTiB MPOBOAM/N 33 3arasibHO-
BiAOMUMM MeTogamM BapiabenbHOi CTaTUCTUKN..

4. Cmamucmuy4Ha obpobka pe3sysbmamis. CTaTuc-
TUYHY 0OPOBKY OTPUMAHMX pe3ynbTaTiB NPOBOAUAM 3a
3arasibHOBIAOMUMW MeToAamM BapiabenbHOT cTaTUCTH-
KM 3 BU3HAYEHHAM cepefiHix BennunH (M) i cTaHaapTHOT
NOMWJIKU CepeaHboi apuOMETUYHOT BeAUUYUHU (tm),
[OOCTOBIPHICTb AaHWUX ANA He3anexHux Bubipok pospa-
XyBaTW 3a t-kputepiem Student. PisHMUtO BBaXKanu go-
cToBipHoto 3a p<0,05.

5. EmuyHi kpumepii. Po60Ty BMKOHYyBann 3rigHo 3
nonoxeHHAmn KoHseHLUii Pagu €sponu «[lpo 3axucT
npaB Ta FigHOCTI NOAWHW B acnekTi GiomeanunHU»
(1997), «ETMYHUX NpUHUMNIB MEAUYHUX HAYKOBUX AO0-
CNiAMKeHb i3 3aNy4EeHHAM NOACbKMX CyH’EKTIBY NPUIAHA-
Tnx 52-10 Acambneeto BcecBiTHboI meauuHoi Acouiauii
(2000), «3aranbHoi aeknapauii npo 6ioeTuKy Ta nNpasa
NIOAMHUY», NPUAHATOI pe3ontouieto [eHepanbHOT KOH-
depeHuii KOHECKO (2005), npuHumMnamm lenbciHCbKoi
neknapauii (1964) Ta 3 4OTPUMAHHAM YMHHUX HOpPMa-
TUBHUX BUMOT YKpaiHu.

rasIbHOOCBITHbOI CAHATOPHOI WKOAU-iHTepHaTy I-III cTy- Ha nouatky gocnigskeHHAa 6aTbKku BCiX AiTel ganm
nexis N2 13 gna aitei, XBOpMX Ha CKONio3. iHpopmoBaHy NMMCbMOBY 3roly Ha NpoBeAeHHA obcTe-
N\
Bupuenus
TeopeTH4yHoro | *Oruax Haykosol IiTeparypu
NIATPYHTA 32 TEMOK0 JOCHRKeHHA
A
~ i
Onpamosanss | «[lomyk pecnonzenris,
> AA3ANHY BCTaHORICHHE KOHTPOJILHIMX
! JOCIIPKEHHA HOKASHUKIB
o
il N
IIpoBencuns *Pofota 3 pecnoOHACHTAMH
EKCIIEPHUMEHTY AOCTDKYBaHOT Ta KOHTPOJIBHOL
rpyos
. e
(  CrarMcTH4Ha
obpobka
pPe3yIETATIB,
(dopmynioBaHHA | «CraTHeTHYHEL
BHCHOBXKIB, METOH
BCTAHOBJIEHHS obpobxu
IIE,IJGIIEICI‘ILB
HOJaNBIIKNX

\  JOCHIIKECHB J

PUCYHOK — 3aranbHa MeTOA0N0rifA AO0CNIAXKEHHA AMHAMIKM 3MiH A,0AATKOBUX NapameTpiB GyHKLiOHYBaHHA KapaiopecnipaTopHoi
i cyanHHoOI cuctem y nianitkis 3i ckoniosom
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Tabnuua — InHamika po60TH KapAioBacKyNsapHOI i pecnipaTopHOi cuctem 3a Tectamu ¢GisMUHoi
npauespaTtHoCTI y NianiTkiB

KoHTponbHa rpyna JocnigKyBaHa rpyna
MoKasHUKK O,q,uu.uu.i Sex Sex
BUMIpY Xnonunku | [isuatka p Xnonuuku | [isyaTka p p p
(n=15) (n=15) (n=13) (n=11) 1 2
CMoKiW Watt 0,40+0,03 | 0,35+0,02 |>0,05| 0,40+0,03 | 0,56+0,04 |<0,01|>0,05]<0,01
HO;}/:):LCTb HaBaHTAXEHHA Watt 1,06+0,15 | 0,99+0,04 |>0,05| 0,31+0,03 | 0,35+0,01 |>0,05]|<0,01|<0,01
WAYHOUKa 1 Bigno4YMHOK Watt 0,45+0,05 | 0,40+0,03 |>0,05| 0,30+0,04 | 0,43+0,02 |<0,01|<0,05 |>0,05
2 BiANOYMHOK Watt 0,49+0,04 | 0,46+0,02 |>0,05| 0,32+0,03 | 0,43+0,02 |<0,01 |<0,01|>0,05
CMOKiW ml/beat 13,47+1,50 | 13,13+1,36 |>0,05 | 12,79+1,71 | 11,33+0,19 |>0,05 | >0,05 | >0,05
KucHesuit HaBaHTaXEeHHA ml/beat 19,17+£2,18 | 17,42+1,15 | >0,05| 17,12+0,50 | 15,37+0,52 |<0,05|>0,05|>0,05
nynbc 1 BigNOYMHOK ml/beat 15,36+1,34 | 15,20+1,97 | >0,05| 13,81+2,17 | 12,49+0,30 |>0,05|>0,05 | >0,05
2 BiANOYMHOK ml/beat 15,20+1,28 | 14,67+1,42 | >0,05| 14,11+0,28 | 13,30+0,17 | <0,05 | >0,05 | >0,05
Cnokin |/min 6,53+1,37 | 6,56+0,38 |[>0,05| 5,29+0,14 | 6,72+0,22 |<0,01|>0,05 |>0,05
XBUAUHHUMN HaBaHTaXEHHA |/min 13,73+1,75 | 14,67+1,64 | >0,05| 10,34+0,29 | 11,33+0,03 | <0,01 | >0,05 | <0,05
06’em KposBi 1 Bigno4mMHOK I/min 7,5610,21 7,17+0,37 |>0,05| 5,30+0,15 | 7,19+0,08 |<0,01|<0,01|>0,05
2 BiANOYMHOK |/min 7,77+0,30 7,47+0,19 |>0,05| 6,47+0,18 | 8,53+0,17 |<0,01 |<0,01|<0,01
Crnokin mi/I 0,66+0,03 | 0,68+0,03 |>0,05| 0,65+0,02 | 0,47+0,01 |<0,01|>0,05|<0,01
ApTepioBeHo3- | HABAHTAXKEHHSA ml/I 0,33+0,02 0,32+0,04 |>0,05| 0,36%0,02 0,28+0,03 |<0,05|>0,05|>0,05
Ha pisHULA 1 BignoYnMHOK ml/I 0,59+0,06 | 0,58+0,04 |>0,05| 0,66+0,02 | 0,45+0,02 |<0,01 |>0,05|<0,05
2 BiANOYMHOK ml/I 0,56+0,02 | 0,55+0,03 |>0,05| 0,55+0,03 | 0,38+0,02 |<0,01|>0,05|<0,01
Crnokiu CuU 0,59+0,05 | 0,53+0,02 |>0,05| 0,75+0,03 | 0,96+0,03 |<0,01 |<0,05|<0,01
'-'-:3::‘;:“ HaBaHTaXeHHA cu 0,84+0,04 | 0,90+0,04 |>0,05| 1,01+0,06 | 1,23%0,14 |>0,05 |<0,05 | <0,05
Bpenosa 1 BiANOYMHOK CU 0,56+0,04 | 0,56+0,03 |>0,05| 0,69+0,04 | 0,89+0,04 |<0,01 |<0,05|<0,01
2 BiANOYMHOK CU 0,61+0,05 | 0,62+0,02 |>0,05| 0,83+0,02 | 1,03+0,01 |<0,01|<0,01|<0,01
Crnokiw CuU 8,44+0,16 | 9,50+0,28 |<0,01| 9,33+0,17 | 8,36+0,07 |[<0,01|<0,01|<0,01
MuToMuii onip | HaBaHTaXeHHs Ccu 6,58+0,21 6,24+0,32 |>0,05| 5,05+0,43 5,09+0,32 |>0,05|<0,01|<0,05
CyAvH 1 BiANOYNHOK CcuU 9,22+0,25 | 9,06+0,22 |>0,05| 9,38+0,19 7,70+0,22 |<0,01 |>0,05|<0,01
2 BiANOYMHOK CU 8,58+0,27 | 8,45+0,20 |>0,05| 7,45+0,24 | 6,38+0,09 |<0,01 |<0,01|<0,01

NpUMiTKK: P — pi3HMLA AOCTOBIPHA MiXK MOKAa3HMKAaMM XI0MYUKIB i 4iBYATOK B cepeamHi rpynu; P, — pi3HMUa fOCTOBIPHA MiXK MOKA3HMKaMK x/1om-
umkis 060x rpyn; P, — pisHMLLA AOCTOBIPHA Mi3K MOKa3HWKaMU KOHTPO/IbHOI Ta AOCAIAKYBaHHOT rpyn.

YKEHHA iX giTel i BUKOPUCTAHHA oA4epKaHUX AAHUX B Ha-
YKOBI poborTi.
Pe3ynbTatu gocnigyeHHs Ta ix 06roBopeHHs.
Pe3ynbTaT BMBYEHHS MOKa3HUKIB GYHKLiN Kapaio-
BACKyNAPHOI Ta pecnipaTopHOi cUCTem 3a 40AaTKOBUMU
napametpamu ¢isnMyHoOi npauesgaTHOCTI NigniTkie go-
CNiAKyBaHOT Ta KOHTPO/ILHOI IPYNUY HaBeAeH y Tabauui.
Y pitel i3 ckonio3om y BiLi 15-17 pokiB TakoXx nopy-
WYETbCS QYHKLIA KapAioBacKyaspHOT Ta pecnipaTopHOi
CMUCTeMM | piBEHb LMX NOPYLUEHb TAKOXK 3aNeXUTb Big,
CTaTi Ta NOKAa3HKMKa. TaK, MOTYXKHICTb NiBOrO LWAYHOYKA Y
nigNiTKiB i3 CKONIO30M Ta YMOBHO 340POBUX OAHOJITKIB
Yy CMOKOI eKBiBa/IeHTHi (0gHaKOoBI), a y AiBYaTOK i3 cno-
KiliHOro BoHa nigsuuweHa Ha 60%, Npy HaBaHTaKeHi no-
TYXHICTb NiBOrO LWAYHOYKA Y XJIONYMKIB i3 CNOKOK 3HU-
KyeTbeAa 'y 3,42 pasis, a y Ais4atok —y 2,83 pasu, nicaa |
BiZIMOYMHKY Y XJIOMYMKIB i3 CKONIO30M BOHA 3HMXKYETbCA
Ha 50%, a y AiBYaTOK He 3MIHI0ETbCA (MiABULLEHHA Ha
7,5%). NopibHa KapTuHa BUaABAAeTbCA i nicaa Il Bigno-
UYMHKY — Y XJIOMYMKIB NMOTYKHICTb NiBOTO LUYHOYKA 3HU-
yeTbca Ha 53,13%, y aisyatok — Ha 6,98%. Y cnokoi
KUCHEBUW NYAbC Y X/JIOMYUKIB i3 CKONIO30M 3HUMKEHWI
Ha 5,32%, a y AiB4aToK i3 ckonio3om — Ha 15,89%, npwu
HABaHTAXKEHHi BiH TAaKOX MOHWMKEHWW Yy XNOMYUKIB Ha
11,45% Ta y piB4atok —Ha 13,34%, KUCHEBUI NYNbC 3HU-
YKYETbCA. 3aHMIKYETLCA AK Nicna | BignouYnHKy y xnonum-
KiB Ha 11,22% Ta y AaiB4aTok — Ha 21,70%, TaK i nicna Il
BIANOUYMHKY Y X/IONYMKIB KMCHEBUI MYAbC 3HUMKYETbCA
Ha 7,73%, y Ais4atoK i3 ckoniozom — Ha 10,30%.
PisHOHanpaBneHi 3MiHM XBUIMHHOIO 06’eMy KpOBI
y nigniTKiB i3 ckonio3om y Biuj 15-17 pokis. Y cnokoi y

XNOMNUUKIB i3 CKONi030M Aelo (Ha 23,44%) 3HUKYETHCA,
a y AiBYATOK NPAKTMYHO He NiAAAETbCA 3MiH (NiaBuULLY-
€TbCA NMLe Ha 2,44%), NpU HaBAHTAXKEHHI BiH MOHWKY-
€TbCA AK Y X/IOMNYMKIB i3 CKONIO30M, TaK 1 y AiBYATOK i3
natonorieto xpebTa BignosigHo Ha 32,79% i Ha 29,48%.
Micna | BiANOYMHKY Y XJIOMYMKIB i3 CKOIO30OM XBUAUH-
HUI 06’eM KpOBi 3HMKYETbCA Ha 42,64%, a y AiBYaTOK
3 LLIED NATONOrIEID 3aNMLIAETLCA HE3MiHHMM, nicaa |l
Bi4MOUYMHKY Yy XJI0MYMKIB i3 CKONIO30M 3HUXKYETLCA Ha
20,09%a y pisyaToK niasuyeTbca Ha 14,19%.

ApTepioBeHO3Ha pi3HWULA Y CNOKOI Yy NiANITKIB i3 CKO-
nio3om vy BiLi 15-17 pokiB He3MiHHa, a y AiBYATOK LEeW
NOKAa3HMK 3MIiHIOETbCA Ha 44,68%, Npy HaBaHTaXKeHHi y
XJIONYMKIB apTepioBEHO3HA Pi3HMLA Malke He 3MiHto-
€TbCA (NigBuLLeHHA Ha 9,09%, a y AiBYATOK Ll NoKas-
HUK 3HUXKYETbCA HA 14,29%, nicna | BiANOYMHKY y Xnon-
YMKIB i3 CKON1I030M apTepioBEHO3HA Pi3HMLA MaliXKe He
3MiHI0ETbCA (NigBUWweHHA Ha 9,09%, a y AiBYaTOK LeW
NOKA3HMK 3HMKYETbCA Ha 14,29%, nicna | BigNoYMHKY y
X/IOMYMKIB i3 CKOMIO30M apTepioBeHO3HA Pi3HMUA MaE€
TEHAEHL0 A0 MigBuULLEeHHA Ha 11,89%, y AiBYaTOK LeW
NOKA3HMK Ma€E TEHAEHLi0 A0 3HMKeHHA Ha 28,80%.
IHWa cuTyauia cknagaetobca nicna Il BignoumHKy. Y xnon-
YMKIB i3 CKONIO30M MOKA3HMK apTepPiOBEHO3HOI Pi3HML
nicna |l BigNOYNHKY He 3a3HAE 3MiH, a y 4iBYATOK i3 CKO-
NI030M el MOKa3HUK 3HMKYETbCA Ha 44,74%.

Y cnokKoi woKoBui iHaeKc bpenosa y xaonyukis i3
CKOI030M MigBULLYETLCA Yy MOPIBHAHHI 3 TaKMm no-
Ka3HWKOM KOHTPO/bHOI rpynn Ha 27,12%, y AiByaToK i3
CKoslio3om — Ha 81,13%, Nnpu HaBaHTAXKEHHi 3HWKEHHA
LbOro NoKa3HMKa NPOAOBKYETLCA: Y XJIOMYUKIB i3 CKONI-
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030M —Ha 20,24%, y AiBYaTOK i3 cKoNio30om — Ha 36,67%.
Micna | BiANOYMHKY BigCTaBaHHA XNOMYMKIB i3 CKOJiO-
30M BCTaHOBMEeHe Ha 23,21%, y AiB4aToK — Ha 58,98%, a
nicna Il BiANOYMHKY XJIONYMKM i3 CKONIO30M MatoTb LEei
NOKa3HUK BULLKMM Ha 13,07%, aisyaTa i3 CKOMio30M — Ha
66,13%.

MuToMKUiA onip CyauH Yy XNOMYMKIB i3 CKOJlio30M Y
BiLi 15-17 pokiB y cnokoi niasuwyetbea Ha 10,55%, a 'y
LiBYATOK i3 CKOMIIO30M — MOHMKYETbCA Ha 13,64%, npu
HaBaHTAXEHHI AK y X/I0MYMKIB, TaK i B 4iBYATOK i3 CKOAI-
030M NUTOMMI ONip CYAMH NOHMKYETHLCS BiANOBIAHO Ha
30,30% i Ha 22,59%. Micna | BiANOYMHKY NUTOMMIA onip
CYAMH Y XI0MYUKIB i3 CKO/IIO30M Ma€ TeHAEHL,i0 A0 Mia-
BULLEHHA Ha 1,74%, y AiBYATOK i3 CKONIO30M, HaBMaKu
NOHUXKYETbCA 17,66%, a nicns |l BiANOYMHKY NUTOMMIA
onip cyauH MNOHUXKEHUN AK Y XJIOMNYMKIB i3 CKONi030M Ha
15,17%, TaK y AiBYaTOK i3 cKosio3om — Ha 32,45%.

BucHoBKwM.

BctaHoBNEeHO, WO Yy NiAAITKIB i3 CKONiO3OM nopy-
WYETbCA QYHKLIA KapAioBacKyaapHOI Ta pecnipaTopHoi
CUCTEMM | piBEHb LMX NOPYLUEHb TAKOXK 3aNEXNUTb Bif,
CTaTi Ta NOKa3HMKa: y CMOKOI LWOKOoBUI iHAeKc Bpenosa
Y XIONYUKIB i3 CKONIO30M NiABULLYETLCA, Y AiBYATOK NpU
HaBaHTAXEHHI 3HUMKEHHA LIbOro NMOKa3HWKa NPOAOBKY-
€TbCA, TAKOX MPW HABAHTAXKEHHI AK Y X/IONYMKIB, TaK i
B [iBYATOK i3 CKOMIO30M NUTOMMUIA ONip CYyAMUH MOHUNKY-
€TbCA.

MepcnekTMBM NOAANBLUNX [OCANIAMKEHD.

Pe3ynbtaTv JocnigxKeHb MOXyTb 6yTM BUKOpMUCTa-
Hi NpY ouiHUi B3aEMHOro BN/AMBY natosiorii xpebTa Ta
CTaHy iIMYHHOI cuctemu nigaiTkie. [epcnekTMBHUM €
npoBeAeHHs NoAibHUX AocnigKeHb 3 H6iNbWOK Kifb-
KICTIO peCcnoHAEeHTIB Ta WMPLWKUM Aiana3oHOM BiKOBMX
rpyn.
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OWHAMIKA 3MIH AOATKOBUX NAPAMETPIB ®YHKLIIOHYBAHHA KAPAIOPECMIPATOPHOI | CYAUHHOI CUC-
TEM Y NIANITKIB 31 CKONMIO30M

Ownuko 4. B., OAunuko O. A., KnumeHko 0. C., inuko B. B., TomeHKo O., LWaiiaa O. I, MakapeHKo A. B.

Pe3stome. CKonio3 ceplio3HO BN/MBAE Ha di3nyHe Ta NCUXiYHe 300p0B A AiTei Ta NigniTKie. Y nepiog, iHTEHCMBHO-
ro pocTy i PO3BUTKY, CKONiO3HA AedopmalLiia pO3BMBAETHCA LWBMALLE, LWLO Y MalbYTHbOMY NPU BiACYTHOCTI NiKyBaHHSA
MOXKe NPU3BECTU L0 YMCENbHUX NOpYLIEeHb 3 60Ky HaraTbox cMTeM OpraHiamy, O4HI€EL0 3 AKMX € KapaiopecnipaTopHa
i CyaMHHa cuctemn.

Mema pobomu nonarana y BUSHa4YeHHi AMHaMiKM 3MiH 4,04aTKOBMX NapameTpiB QyHKLiIOHYBaHHSA Kapaiopecni-
paToOpPHOI i CyamMHHOI cucTem y nignitkis (15-17 pokis) 3i ckonioszom Ta 6e3 AaHoi naTonorii.

06’ekm i MemoOu docnioxceHHA. Y npoLeci AocNiAKeHb NpaLes3aaTHOCTI NiaAITKIB y ABOX rpynax (4ocnigxysa-
Hill Ta KOHTPObHI) A4 OLIHKK BUKOpUCTann GisnyHy i BigHOCHY Npaue3aaTtHicTb, obcar cepua i BigHOCHMI obcAr
cepus, yaapHuii 06’em KpoBi, XBUIMHHUI 0b6cAr KpoBoobiry, cepuesuii iHgeKe 3a PWC, MakcmasibHe CNOXUBAHHA
KMCHIO 3a obcArom cepus, WBUAKICTb KPOBOTOKY, abCOMOTHE i BiAHOCHE 3HAYEHHA MAKCMMa/IbHOTO CMOMMBAHHA
KUCHI0. CTaTUCTUYHY 0OPO6KY OTPUMAHMX pe3ynbTaTiB NMPOBOAMAN 33 3arabHOBIAOMUMKW MeTogaMM BapiabenbHoi
CTaTUCTUKMN.

Pe3ynbmamu docnidxceHHs ma ix o62osopeHHs. Y AiTel i3 ckonio3om y Biuj 15-17 poKiB TaKoXK NOPYLUYETLCA
bYHKLIA KapAioBacKyApHOI Ta pecnipaTopHOi CUCTEMMU | piBEHb LMX NOpPYLIEHb TAKOX 3a1eXUTb Big CTaTi Ta NOKa3-
HUMKa. TaK, NOTYXKHICTb /1iBOrO W/IYHOYKA Y AiTen i3 CKONI030M Ta y NiANITKIB KOHTPOIbHOT FPYNK Y CNOKOT eKBiBaNEHT-
Hi (ogHaKOBI), a y AiBYATOK i3 CMOKIMHOro BOHa NigguLLeHa Ha 60%, NPW HaBaHTaXKEHI NOTYXKHICTb NIBOTO LW/YHOYKA
Y XJIONYUKIB i3 CNOKO 3HMKYETbCA Y 3,42 pasiB, a y 4iB4aTOK —y 2,83 pasu.

Pi3HOHanpaBneHi 3MiHW XBUNMHHOTO 06’eMy KpOBi y MiAAITKIB i3 CKONIO30M Ta KOHTPOALHOI rpynu. Y cnokoi y
XNOMYMKIB i3 CKONi030M AeLo (Ha 23,44%) 3HUKYETLCS, a Y A4iBYATOK MPAKTUYHO He NiAAAETbCA 3MiH (MigBULLYETHCA
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nvwe Ha 2,44%), Npy HaBaHTaXKeHHi BiH MOHUMKYETLCA AK Y X/I0ONYMKIB i3 CKONIO30M, TaK 1 y AiBYATOK i3 NaTONOTiE0
XxpebTa BignosigHo Ha 32,79% i Ha 29,48%.

ApTepioBeHO3Ha Pi3HULA Yy CNOKOT y NigNiTKiB i3 ckonio3om y Biui 15-17 poKiB He3MiHHA, a y AiBY4aTOK Lei no-
Ka3HWK 3MiHIOETbCA Ha 44,68%.Y cnoKoi WOKoBMI iHAEeKC bpenoBa y Xx10N4YKMKiB i3 CKOMI030M NiABULLYETLCA Y NOPIB-
HAHHI 3 TAKMM NOKA3HUKOM KOHTPOAbHOI rpynu Ha 27,12%, y AiBY4aTOK i3 ckonio3om — Ha 81,13%, npy HaBaHTaXKeHHi
3HUMXKEHHA LbOro NOKa3HMKa NPOAOBXKYETLCA: Y XIONUUKIB i3 ckonio3om — Ha 20,24%, y AiBYATOK i3 CKONIO30M — Ha
36,67%.

MuTOMMIA ONip CYAMH Yy XNOMYMKIB i3 CKOMIO30M Y CNOKOI NiaBuLLyeTbea Ha 10,55%, a y AiBYaTOK — MOHUKYETLCA
Ha 13,64%, Npy HaBaHTaXEHHI AK Yy X/IONYMKIB, TaK i B AiBYATOK i3 CKONIO30M NMUTOMMI ONip CYAMH NOHUNKYETLCA Bif-
nosigHo Ha 30,30% i Ha 22,59%. Micns | BiANOYMHKY NMUTOMMIA ONip CYAMH Y XJIOMYMKIB i3 CKONIO30M MA€E TEHAEHLLiO
00 NiABULEHHS, Y AiBYATOK i3 CKONI030M, HaBMaKW MOHMIKYETLCSA, a nicaa |l BiANOYMHKY NMUTOMMI Onip CyauH Mo-
HUKEHWI AK Y XJIONYMKIB TaK Y AiBYATOK.

N5 NoKpalleHHA AMHAMIKM 3MiH 404ATKOBUX MapameTpiB QpyHKLIOHYBaHHA KapaiopecnipaTopHOI i CyauMHHOI
cuCTeM Y NiANiTKiB i3 cKonio3om HeobxigHo NiabupaTh iHAMBIAYyanbHI Gi3MYHI BNpaBuM A4S Kopekuii poboTu Kapaio-
BACKyNAPHOI Ta pecnipaTopHOi CMCTEM 3 METOHO NiABULLEHHA NpaLe34aTHOCTI.

BucHosKu. BcTaHOBNEHO, WO Y NigNiTKIB i3 CKoMio30M nopywyeTbca GYHKLIA KapAioBacKkynapHOI Ta pecnipaTop-
HOI CUCTeMMU | piBEHb LMX NOPYLUEHb TAKOXK 3a/1EKUTb Bif, CTaTi Ta NOKA3HMKA: Y CMOKOI LWOKOBWUI iHAeKc BpenoBa y
XJI0MYMKIB i3 CKOMIO30M MiABULLYETLCA, Y AiBYATOK NPU HABAHTAXKEHHI 3HUMXKEHHA LbOro NOKa3HWKa NPOAOBIKYETLCA,
TaKOX NPU HAaBaHTAXEHHI AK Y X/I0NYMKIB, TaK i B A4iBYATOK i3 CKONIO30M MUTOMMI OMip CYyAMH MOHUNKYETHLCA.

lMepcrnekmusu nodanbuwux 00cnioHeHs. [LJOpeyHUM € NPOAOBKEHHA AOCNIAMKEHD LbOro HaNPAMKY i3 3any4veH-
HAM 6inbLwoi KaTeropii pecnoHAeHTIB y 6iNbLU LUMPOKIW BiKOBIN rpyni.

Kniouosi cnosa: nigniTkun, CKoNios, KapaiopecnipaTtopHa cUcTema, CyAMHHA CMcTema.

DYNAMICS OF CHANGES IN ADDITIONAL FUNCTIONING PARAMETERS OF THE CARDIORRESPIRATORY AND
VASCULAR SYSTEMS IN ADOLESCENTS WITH SCOLIOSIS

Dychko D. V., Dychko O. A., Klimenko Yu. S., Dychko V. V., Tomenko O., Shayda O. G., Makarenko A. V.

Abstract. Scoliosis seriously affects the physical and mental health of children and adolescents. During the period
of intensive growth and development, the scoliosis deformity develops faster, which in the future, in the absence of
treatment, can lead to numerous disorders on the part of many body systems, one of which is the cardiorespiratory
and vascular systems.

The purpose of the work was to study the dynamics of changes in additional parameters of the functioning of the
cardiorespiratory and vascular systems in adolescents (15-17 years old) with and without scoliosis.

Object and research methods. In the process of studies of working capacity of teenagers in two groups (study
and control), physical and relative working capacity, heart volume and relative heart volume, stroke volume, minute
blood circulation volume, cardiac index according to RWS, maximum oxygen consumption by heart volume were
used for assessment. blood flow rate, absolute and relative value of maximum oxygen consumption. Statistical
processing of the obtained results was carried out according to well-known methods of variable statistics.

Research results and their discussion. In children with scoliosis at the age of 15-17, the function of the
cardiovascular and respiratory systems is also disturbed, and the level of these disturbances also depends on the
gender and the indicator. Thus, the power of the left ventricle in children with scoliosis and in adolescents of the
control group at rest is equivalent (the same), and in girls it is increased by 60%, under load, the power of the left
ventricle in boys at rest decreases by 3.42 times, and in girls — 2.83 times.

Multidirectional changes in minute blood volume in children with scoliosis and the control group. At rest, boys
with scoliosis decrease slightly (by 23.44%), while girls are practically unchanged (increase by only 2.44%), during
exercise it decreases both in boys with scoliosis and in girls with spinal pathology by 32.79% and 29.48%, respectively.

The arteriovenous difference at rest in adolescents with scoliosis aged 15-17 years remains unchanged, while
in girls this indicator changes by 44.68%. At rest, the Brelov shock index in boys with scoliosis increases by 27.12%
compared to this indicator of the control group, in girls with scoliosis — by 81.13%, with loading, the decrease of this
indicator continues: in boys with scoliosis — by 20.24%, in girls with scoliosis — by 36.67%.

The specific resistance of blood vessels in boys with scoliosis at rest increases by 10.55%, and in girls it decreases
by 13.64%, during exercise in both boys and girls with scoliosis, the specific resistance of blood vessels decreases by
30.30%, respectively, and by 22.59%. After the 1st rest, the specific vascular resistance in boys with scoliosis tends to
increase, in girls with scoliosis, on the contrary, it decreases, and after the 2nd rest, the specific vascular resistance
is reduced in both boys and girls.

To improve the dynamics of changes in additional parameters of the functioning of the cardiorespiratory and
vascular systems in adolescents with scoliosis, it is necessary to select individual physical exercises to correct the
work of the cardiovascular and respiratory systems in order to increase work capacity.

Conclusions. It has been established that the function of the cardiovascular and respiratory systems is impaired
in adolescents with scoliosis, and the level of these disorders also depends on gender and the indicator: at rest, the
Brelov shock index in boys with scoliosis increases, in girls, during exercise, the decrease in this indicator continues,
also during exercise, as in boys , and in girls with scoliosis, the specific resistance of blood vessels decreases.

Prospects for further research. It is appropriate to continue research in this direction with the involvement of a
larger category of respondents in a wider age group.

Key words: teenagers, scoliosis, cardiorespiratory system, vascular system.
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