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The effect of a complex of physical exercises on the general immunological reactivity of the body of girls with
scoliosis at the age from 15 to 17 years was more effective, the level of immunological reactivity of the body increases
by 24.68%, which is confirmed by the increase in the lymphocyte ratio index; monocytes by 24.22%, leukocyte shift
index — by 18.90%, neutrophil-lymphocyte ratio — by 2.43 times, as well as a decrease in the index of the ratio of
lymphocytes and eosinophils by 9.85%, the index of the ratio of eosinophils and lymphocytes — by 15 .83 times and
the allergy index — by 7.41%, which is positive.

Comparing the state of immunological reactivity of the body of boys and girls with scoliosis after a set of physical
exercises, it should be noted that these exercises are more effective in girls with scoliosis.

Conclusions. Thus, it was established that the effect of a complex of physical exercises on the general immuno-
logical reactivity of the body of girls was more effective than that of boys with scoliosis at the age from 1517 years.
The level of the index of the body’s immune reactivity is higher in girls compared to boys, the index of the ratio
of lymphocytes and monocytes is also higher in girls, in girls with scoliosis an insignificant decrease in the neutro-
phil-lymphocyte ratio was detected.
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The article is devoted to the effect of the developed physical exercise program on the level of reactive response of
neutrophil granulocytes of peripheral blood of visually impaired children at the age range from 10 to 16 years. The
aim of the study is to study the impact of a physical exercise program on the level of general immunological reactivity
of the body of visually impaired children at the age range from 10 to16 years. The study was conducted among105
children at the age between 10 and 16 with visual impairments (boys and girls) under the supervision of medical
staff of the institution. A method of physical exercises was used for these children, and plans were developed taking
into account age and gender. A complex of physical culture exercises leads to a tendency of increasing the reactive
response of peripheral blood NG, which contributes to the maintenance of the body's non-specific and immune
reactivity, ESR and other immunological and hematological indicators at an appropriate level, and the index of the
ratio of lymphocytes and monocytes decreases. Thus, the used method of physical exercises in children with visual
impairments at the age range of 10-16 years has a positive effect on the level of the reactive response of peripheral
blood NG, as well as improving the functioning of indicators of non-specific adaptation, and also increasing the re-
active response of peripheral blood NG.

Key words: visual impairment, children, physical exercises, reactive response, peripheral blood.
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Connection of the publication with planned
research works.

The work was carried out within the framework of
the dissertation work in accordance with the plan of
SHEI “DSPU”. The study is a fragment of the research
work “Study of adaptive reactions of the organism
formed under the influence of various factors of nature
and society”, state registration number 0115U003314.

Introduction.

Prevention of diseases and prevention of disability of
children associated with defects of the organ of vision is
one of the most important medical, biological and social
tasks [1,2,3,4,5,6,7,8,9,10, 11, 12].

Evaluating the current state of this problem, it is
difficult to avoid the impression that with each new stage
in the development of biological and medical science, its
solution, like the horizon line, recedes in proportion to
the achievements of scientific progress. An important
component of this process is the development of
specialized adapted physical exercises for the correction
of pathophysiological disorders in motor actions,
physical development, functional state, adaptation and
compensatory processes, general reactivity of the body
of adolescents at the age range from 10 to 16 years with
visual impairments [1, 2, 3,4, 5,6, 7, 8,9, 10, 11, 12].

In view of this, the further development of effective
rehabilitation methods is not only relevant, but also
necessary to improve the quality of life of children with
visual impairments. The main goal of such research
should be to create programs aimed at optimizing
physical activity and restoring lost or impaired functions,
taking into account the individual characteristics of
patients. In this context, it is especially important to
take into account the specifics of the impact of adaptive
physical exercises on the body of adolescents during
their intensive growth and development [1, 2, 3, 4, 5, 6,
7,8,9,10, 11, 12].

It is also worth noting that the lack of scientific and
experimental data on the use of physical exercises in
the rehabilitation of visually impaired children calls into
question the overall effectiveness of existing methods.
This requires the development of new approaches that
include a comprehensive assessment of pathophysiolog-
ical changes caused by visual impairments and the use
of modern rehabilitation methods [1, 2, 3,4,5,6,7, 8, 9,
10,11, 12].

Therefore, research in
this direction is aimed not
only at improving the func-

and contributes to the formation of a specific immune
response.

The aim of the study.

To determine the influence of the developed program
of physical exercises on the level of reactive response of
neutrophil granulocytes of peripheral blood of visually
impaired children from the ages of 10 to 16 years.

Object and research methods.

The base of the study was boarding school No. 23 for
children with visual impairments of |-l levels. We exam-
ined 105 children aged 10-16 with visual impairments.

The developed method of physical exercises for chil-
dren with visual impairments was applied. Each complex
of physical exercises consisted of about 12-14 special ex-
ercises, which were performed 6-10 times for one rep-
etition. The individual abilities of each child were taken
into account: gender, age, disease.

The statistical processing of the obtained data was
carried out according to the well-known methods of
variable statistics with the determination of average val-
ues (M) and standard error of the arithmetic mean value
(xm), the reliability of data for independent samples was
calculated according to the Student t-test, the difference
was considered significant at p<0.05[1, 2, 3, 4,5, 6, 7, 8,
9,10, 11, 12].

Before the start of the study, the parents of all chil-
dren provided informed written consent for the exam-
ination of their children and the use of the obtained data
in the scientific work.

Research results and their discussion.

The results of the study of the impact of the con-
ducted complex of physical culture on the level of the
reactive response of neutrophil granulocytes of the pe-
ripheral blood of children with visual impairments aged
10-16 years are shown in table 1.

The results of the study show that a set of physical
exercises for visually impaired children at the age range
of 10 to 16 years helps to improve the reactive response
of neutrophil granulocytes (NG) of peripheral blood,
with a tendency to increase this indicator by 7.30%. A
significant increase in the index of the ratio of leukocytes
to ESR by 3.18 times is observed, which indicates a
decrease in the level of ESR and an improvement in the
general condition of the blood. Also, the index of the ratio
of NG to monocytes decreases by 17.98% and the index
of immunological reactivity by 19.59%, which indicates a

Table 1 - The influence of a physical exercise program on the level of reactive
response of peripheral blood neutrophil granulocytes in visually impaired
children at the age range of 10 to 16 years

tional capabilities of chil- After Before
idnrge?F]ek)igfgearlwi()t'a?tredsei:’cilr?(?e_ Immunological hematological indicators me::l::-;:'lfent research | research [
n=35 n=70
tF) loads and adaptive abili- The reactive response index of NG c.u. 2,94+0,27 | 2,74+0,21 |>0,05
ties of the body. Neutrophil-lymphocyte ratio c.u. 2,46+0,23 | 2,43+0,19 |>0,05
_ The level of the reac- ¢ it jex of NG cu. 0,039+0,0040,044+0,004| >0,05
tive response of neutro- e el e Kooyte c.u. 1,98+0,15 | 2,03%0,14 |>0,05
g::;;tirra r;l;k’zﬁztise\llser?tr:/ Ig; Lymphocyte-granulocyte index c.u. 3,9740,07 | 4,00+0,05 |>0,05
endogenous  intoxication Index of the ratio of NG and monocytes c.u. 9,04+0,17 | 10,30+0,23 | <0,05
of the body in a number Index of the ratio of lymphocytes and monocytes c.u. 3,67+0,18 | 4,33+0,15 |<0,05
of diseases, and is also a The index of the ratio of leukocytes and ESR c.u. 1,21+0,11 | 0,38+0,03 |<0,01
leading indicator of the ef- Leukocyte index c.u. 1,58+0,12 | 1,59+0,09 |>0,05
fectiveness of factors and Lymphocyte index C.U. 0,41+0,02 | 0,41+0,01 |>0,05
mechanisms of non-specif- Index of non-specific reactivity c.u. 42,17+0,39 | 42,95+0,37 | >0,05
ic anti-infective protection Index of immunological reactivity c.u. 3,88+0,19 | 4,64+0,23 |<0,05
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decrease in inflammatory activity. In addition,
a tendency to decrease the NG shift index
by 12.82% is recorded, which indicates the
stabilization of the functional activity of the
immune system in these children.

The results of the study of the impact
of the implemented complex of physical
culture rehabilitation measures on the level
of reactive response of peripheral blood
neutrophil granulocytes in boys with visual
impairments are shown in table 2.

The analysis of immunological and
hematological indicators, which reflect
the reactive response of peripheral blood
neutrophil granulocytes (NG) in visually
impaired boys at the ages of 10 to 16 years
under the influence of a complex of physical
exercises, indicates a tendency to increase
the level of NG reactivity. This increase
contributes to the maintenance of adequate
non-specific and immune reactivity of
the body, as well as optimization of ESR
indicators and other immuno-hematological
parameters. At the same time, there is a
significant decrease in the index of the ratio
of lymphocytes to monocytes by 15.58%, as
well as a decrease in the index of the ratio of
leukocytes to ESR by 3.11 times, which may
be the result of a decrease in the activity of
conditionally pathogenic microbiota in the
body. The leukocyte index also decreases by
2.18 times, which additionally indicates the
stabilization of the immune system.

The results of the study of the effect of
physical education on the level of reactive
response of NG of peripheral blood of girls
with visual impairments at the age range of
10 to 16 years are given in table 3.

Performing a complex of physical
exercises in visually impaired girls at the ages
of 10-16 years helps to reduce the level of
reactive response of neutrophil granulocytes
(NG) of peripheral blood by 2.05%, which
demonstrates a tendency to reduce
inflammatory activity. A significant decrease
is shown in the lymphocyte-granulocyte
index by 90.77%, the index of the ratio of
NG to monocytes by 18.27%, and the index
of the ratio of lymphocytes to monocytes by
20.56%. At the same time, an increase in the
leukocyte index by 18.52% is noted, which
may indicate an improvement in the body’s
immune response.

The indicated changes in immunological
and hematological indicators confirm the

positive impact of the physical education program on
the body of girls with visual impairments, contributing

to strengthening their health.
Conclusions.

The given data confirm that the developed program
of physical exercises helps to reduce the level of the
reactive response of neutrophil granulocytes in visually
impaired girls at the age range of 10 to 16 years, which
indicates a decrease in inflammatory activity and
the overall load on the immune system. Changes in

Table 2 — The influence of a physical exercise program

on the level of the reactive response of neutrophil
granulocytes in the peripheral blood of visually impaired boys
at the age range of 10 to 16 years

Units of After Before
Immunological hematological research research
g measu- P
indicators —
n=29 n=30
The reactive response index of NG| c.u. 3,14+0,23 | 3,04+0,22 |>0,05
Neutrophil-lymphocyte ratio c.u. 2,49+0,21 | 2,47+0,20 (>0,05
Shift index of NG c.u. |0,043+0,004/0,044+0,004|>0,05
Shift index of leukocyte c.u. 2,02+0,14 | 2,06%0,15 |[>0,05
Lymphocyte-granulocyte index c.u. 3,92+0,11 | 3,94+0,12 |>0,05
Index of the ratio of NG and cu. | 9,46£0,35 |10,84£0,33 |>0,05
monocytes
Index of the ratio of lymphocytes ol 3,80+0,12 | 4,39+0,15 |<0,05
and monocytes
The index of the ratio of
leukocytes and ESR c.u. 1,18+0,12 | 0,38+0,04 |<0,01
Leukocyte index c.u. 1,57+0,16 | 1,72+0,08 |<0,05
Lymphocyte index c.u. 0,40+0,03 | 0,41+0,02 |>0,05
Index of non-specific reactivity c.u. 41,88+0,42 | 42,33+0,39 |>0,05
Index of immunological reactivity c.u. 4,03+0,25 | 4,69+0,27 |>0,05

Table 3 — The influence of a physical exercise program
on the level of reactive response of neutrophil granulocytes
in the peripheral blood of visually impaired girls at the age
range of 10 to 16 years

) X Units of After Before
Immunolqglc?l hematological measu-| research research P
indicators t
U= n=35 n=40

The reactive response index of NG | c.u. 2,44+0,15 | 2,49+0,18 [>0,05
Neutrophil-lymphocyte ratio c.u. 2,44+0,25 | 2,39+0,24 |>0,05
Shift index of NG c.u. |0,035+0,004(0,043+0,004(>0,05
Shift index of leukocyte c.u. 1,94+0,12 | 2,004£0,14 |>0,05
Lymphocyte-granulocyte index c.u. 4,01+0,39 | 7,65+0,31 0,001
Index of the ratio of NG and o 8,65£0,43 | 10,23+0,47 | <0,05
monocytes
Index of the ratio of lymphocytes cu. 3,55+0,12 | 4,28+0,16 |<0,05
and monocytes
The index of the ratio of
leukocytes and ESR c.u. 1,24+0,11 | 0,96+0,10 |>0,05
Leukocyte index c.u. 1,60+0,11 | 1,35+0,04 |<0,05
Lymphocyte index c.u. 0,41+0,04 | 0,42+0,03 |>0,05
Index of non-specific reactivity c.u. |42,47+0,42 | 43,58+0,41 |>0,05
Index of immunological reactivity c.u. 3,75%+0,32 | 4,59+0,31 |>0,05

the body of girls.

Prospects for further research.

The scientific propositions clarified in this article are
the basis for the further stage of research on the impact
of the physical education program on the level of gener-
al immunological reactivity of the body of children with
visual impairments.

immunological and hematological indicators prove that
targeted physical activity contributes to the physical
development and increase of adaptation capabilities of
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Cmammsa npucesyeHa ernsausy po3pobsieHoi npozspamu ¢hi3uYHUX 8rpae HaA pieeHb peakmusHoi 8idrnosidi
HelimpodghinbHUX epaHynoyumis nepugepuyHoi Kpoesi dimeli 3 sadamu 30py sikom 10-16 pokie. Mema 0ocniOHeHHs
07820710 Yy 8U3HAYEHHI 8rausy NMpo2pamu Gi3uvyHUX e8rnpas HA pieeHb 3a2asabHOI iMyHO102iYHOI peakmusHocmi
opeaHizmy dimeli 3 eadamu 30py eikom 10-16 pokis. [ocnioxceHHa nposedeHozo y 105 dimeli sikom 10-16 pokis
3 8adamu 30py (xnon4yukie ma 0ie4amoK) nid KoOHmMposem MeOUuYHUX MpPauisHuUKie 3aknady. bye sukopucmaHuli
mMemo0 gizu4Hux enpas 014 yux dimel, po3pobseHi NaaHu 3 8paxy8aHHAM 8iKy, cmami. Komnaekc enpas gizu4Hoi
Kynbmypu npu3sodums 00 meHOeHuii nidsuweHHs peakmueHoi 8idnoegioi HI nepugepu4Hoi Kposi, ujo cripuse
niompumui Ha eidnosioHOMy pieHi HecrieyugiyHoi ma iMmyHHOI peakmueHicme opaaHiamy, LLUOE ma iHwux imyHo-
2eMamosI02iYHUX MOKA3HUKIB, 3HUMCYEMbCA iHOeKC crigsiOHOoWeHHsA nimgoyumie i MoHouyumie. TaKUM YUHOM,
suKopucmaruli memood ¢izu4Hux enpas y dimeli 3 eadamu 30py gikom 10-16 poKie NoO3UMUBHO 8MAUBAOMb PiBHSA
peakmueHoi 8idnosidi HI nepughepuyHoi Kpo8i, d MAKOMHC MOKPAUYEMBCA PYHKUIHOBAHHS MOKA3HUKIB HecrieyugpiyHoi

adanmayii, makox nidsuwyemocsa peakmueHa 8idnosiob HI nepugepuyHoi Kposi.
Knrouoei cnoea: eadu 30py, 0imu, ¢izuyHi enpasu, peakmusHa 8idnoeiob, nepugepuyHa Kpos.

38’A30K ny6nikauii 3 nnaHoBMMM HayKOBO-goCNig-
HUMU poboTamu.

PoboTy BMKOHAHO B MeXax AucepTauinHoi poboTu
BignoBiaHo fo nnaHy ABH3 «44MNY». JocnigXKeHHs €
¢dparmeHTom HAP «BuBYEHHA adanTauiMHUX peakLii
opraHismy, wo dopmyrTbCa Nig BNAMBOM Pi3HOMAHIT-
HUX GaKToOpiB MPUMPOAM Ta CyCninbCTBa», HOMep Aep-
*KaBHOI peecTpayii 0115U003314.

Bcryn.

MpodinakTvka 3axBoptoBaHb Ta 3anobiraHHA iHBa-
nigusauii pitei, nos’asaHoi 3 Bagamu opraHy 30py, Ha-
NIEXUTb [0 HANBAXKIMBILLMX Me[MKO-6ioN0orivyHUX i cou,i-
anbHUX 3aBaakHb [1, 2, 3,4,5,6,7,8,9, 10, 11, 12].

OUjiHIOIYM CyYyacHUI cTaH LiEl npobaemu, BayKKo
YHUKHYTU BPA*KEHHSA, WO 3 KOXHWM HOBMM €Tanom y
PO3BUTKY BioNorivYHOI Ta MeANYHOT HayKK Ti BUpiLLEHHS,
noAibHo A0 NiHii rOPU30HTY, BiAAaNAETLCA NPONOPLINHO
OOCATHEHHAM HayKOBOro nporpecy. Baxansoto cknago-
BOIO LLbOTO MpoLLecy € po3pobKa cnewjianizoBaHmx agan-
TOBaHMX Qi3NYHMX BMNpaB AN1A KopeKuii naTodisionoriy-
HUX MOPYLUEHb Yy PYXOBUX AiaX, GisUMHOMY PO3BUTKY,
dYHKUiOHaNnbHOMY CTaHi, aganTauilHO-KoMNeHcaTop-
HUX MpoLecax Ta 3arajbHii PeakTUBHOCTI OpraHisamy
nianiTkis Bikom 10-16 pokis 3 nopyweHHaMK 30py [1, 2,
3,4,5,6,7,8,9,10,11, 12].

3 ornagy Ha ue, Nofanblunii PO3BUTOK ePEKTUBHUX
METOAMK peabiniTauii € He NnLWe aKTyasibHUM, ane i He-
06XigHMM ONA NigBULLEHHA AKOCTI KUTTA AiTel 3 Baga-
MM 30py. OCHOBHOI METO TaKUX AOCNIAXKEHDb MA€E ByTK
CTBOPEHHA MNporpam, CNPAMOBAHUX Ha OMNTMMI3aL,io
di3MYHOI aKTMBHOCTI Ta BiAHOBNEHHA BTpayeHuUx abo
nopyweHunx GyHKLUin, 3 ypaxyBaHHAM iHAMBIAYaNbHUX
0cob6MBOCTeN NaLieHTIB. Y LLbOMY KOHTEKCTI 0cob611BO
Ba)X/INBO BPaxoByBaTW cneundiky BNAMBY afanTUBHUX
bi3nyHMX BNpaB Ha opraHi3m nigAiTkie y nepios iXHbOro

iHTeHcMBHOrO pocTy i po3suTtky [1, 2,3,4,5,6,7,8, 9,
10, 11, 12].

BapTo TaKoX 3a3HauYUTW, LLO HEeAOCTaTHICTb HayKo-
BO-EKCMEePUMEHTA/IbHUX [aHUX LWOAO0 3aCTOCyBaHHA
disnyHMXx BnpaB y peabinitayii giten 3 Bagamu 30py
CTaBUTb Mif, CYMHIB 3arajibHy epeKTUBHICTb iCHYHUMX
MeToaMK. Lle BMMarae po3pobkM HOBMX MNiAXOAiB, WO
BK/IIOYAIOTb  KOMMAEKCHY OUiHKY naTodisionoriyHmx
3MiH, BUKIMKAHUX NOPYLUEHHAMM 30pY, i BUKOPUCTAHHA
cyyacHux metogis peabinitauii [1, 2, 3, 4, 5,6, 7, 8, 9,
10,11, 12].

Tomy, fOCNiIgKEHHA B LLbOMY HanpAmi MatoTb Ha MeTi
He TiZIbKM NOKpaLLEHHA QYHKLLIOHANIbHUX MOXK/IMBOCTEN
AiTel, ane M po3BUTOK IXHbOT 3arasbHOI CTIMKOCTI A0 Ha-
BaHTa)KeHb i aganTaLiliHMX 34i6HOCTeN opraHiamy.

PiBeHb peaKTUBHOI BignoBiai HEMTPOdiNbHUX rpaHy-
NOUMUTIB — NOKA3HMK CTYNeHA TAXKKOCTI eHAOreHHOI iH-
TOKCMKaLii opraHiamy npu pagi 3aXBOpOBaHb, a TaKOX
€ NPOBIAHMM NOKA3HUKOM edeKTUBHOCTI PpaKTopiB i me-
XaHi3miB HecrneundiyHOro NPOTUIHPEKLIMHOIO 3axmncTy
Ta cnpuse GopmyBaHHIO cneundivHOT iIMyHHOI BiANoBiA;.

Merta pgocnigKeHHs.

Bu3HaunTM BNAMB po3pobneHHoi nporpamu ¢ismu-
HUX BMNPaB Ha piBeHb PeaKTUBHOI BiaNoBiAi HelTpodinb-
HUX rpaHynoumMTiB NepmudepuyHoi KpoBi Aitel 3 Bagamu
30py Bikom 10-16 pokis.

O6’eKT i meTOoAU AOCNIAKEHHA.

ba3olo [ocnigXeHHA BWUCTYNWAA 3arajibHOOCBITHA
WwKona iHtepHart I-ll ctyneHis Ne 23 ana gitein 3 Baja-
MK 30py. Hamn 6ynn obetexkeHi 105 aiteir 10-16 pokis
3 BaJamu 30py.

By 3acTocoBaH po3pobneHunit meton ¢isnUHUX
BNpaB AnA Aitei 3 Bagamu 3opy. KoxkeH Komnnekc oi-
3UYHUX BNpaB, CKAagasca 3 12-14 cneujianbHMX BNpas,
AKi BMKOHYyBanuca no 6-10 pasis 32 ogHe NOBTOPEHHSA.
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Tabnuuysa 1 — Bnams nporpamum $pisMuHMX BNpas Ha piBeHb peaKTUBHOI
BianoBigi HelTpodinbHUX rpaHynouuTiB nepudepuldHOi KpoBi aiteit
3 Bagamm 30py Bikom 10-16 pokis

Pesynbratn aocni-
O)XEeHHA  cBigyaTtb, WO
KomnaeKkc GisnyHmX Bnpas

ANA AiTeid 3 Bagamu 30py

o . |Nicna pocni-| Ao pocni- ' c
IMyHO-remaTonoriuyHi NOKasHUKKU AMHAL AXKEHHA AXKEHHA P sikom 10-16 pokis C”p”F'?_
sumipy n=35 n=70 NOKPALLEHHIO PEeaKTUBHOI
IHAEeKc peakTUBHOT Bignosiai HI y. 0 2,94+0,27 | 2,74+0,21 |>0,05| BIANOBIAI He”Tpod"“b'
HenTtpodinbHo-nimbountapHuii KoediyieHT y. 0 2,46%0,23 | 2,43+0,19 [>0,05| HVX rpaHy"q_”-“T'B _(HI')
Inaekc scysy HI y.0 0,039+0,004/0,044+0,004 0,05 | NePUdEpUUHOi  Kposi, 3
IHAEKC 3CyBY NEMKOLUTIB y. 0 1,98+0,15 | 2,03+0,14 |>0,05 TEHACHLIEIO [0 MIABMLLEH-
NlimbounTapHO-rpaHyNoLUTaPHUI iHAEKC y. 0 3,97+0,07 | 4,00+0,05 |>0,05 HA UbOTo HOKa3H,MKa Ha
— - " 7,30%. Cnocrepiraerbca
IHaekc cnisBigHoweHHA HI i moHouMTIB y. 0 9,04+0,17 | 10,30+0,23 | <0,05 . .
— - —— - 3HaYHe 36iNbleHHS iHAEK-
IHAEKC cniBBiAHOWEHHA NiIMbOLUTIB | MOHOLMUTIB y. 0 3,67+0,18 | 4,33+0,15 |<0,05 L “
e o - Cy cnieBiAHOLWEHHA NenKo-
IHAeKc cnisBigHoweHHA nenkounTis i LUOE y. 0 1,21+0,11 | 0,38+0,03 |<0,01 .
Nei i 1,58+0,12 | 1,59+0,09 |>0,05 uwie Ao LUOE y 3,18 pasn,
_EMKOU'MTapHWj I.H,EI,EKC Y. 0 - _: - - ; - 22 O BKa3ye Ha 3HUMKEHHA
NimbountapHui |'Hp,e.+.<c : y. 0 0,41+0,02 | 0,41+0,01 |>0,05 pisia LWOE Ta nokpa-
IHAeKc HecneundiyHOT peakTUBHOCTI y. 0 42,17+0,39 | 42,95+0,37 | >0,05 WeHHs 3arafbHoro CTaHy
IHAeKC iIMYHOIOTIYHOT PeaKTUBHOCTI y. 0 3,88+0,19 | 4,64+0,23 |<0,05 KpOoBi. TaKOK 3HUKYETHCSA

BpaxoByBanuca iHAMBIAyanbHi 34i6HOCTI KOXKHOI AWUTK-
HW: CTaTb, BiK, 3aXBOPIOBAHHSA.

CTaTUCTUYHY 06POOKY OTPUMAHUX AAHUX NPOBOAM-
/Y 33 3arafbHOBIZOMUMM MeToaamMM BapiabenbHOi cTa-
TUCTUKM 3 BU3HAUYEHHAM cepegHix BennunH (M) i cTaH-
[APTHOT NOMUIKM cepeaHboi apuPMETUYHOI BEINYMHU
(¥m), [OCTOBipHICTL AaHWUX ANA He3aNexHUX BUOIpOK
po3paxyBaTu 3a t-kputepiem Student, pi3HuLIO BBaXKaNK
pocrtoBipHoto npu p<0,05[1, 2, 3,4,5,6, 7,8, 9, 10, 11,
12].

Mepen noyaTKOM AOCAIAMKEHHA 6aTbKWM BCiX AiTel
Haganu iHpopmoBaHy NUCbMOBY 3roly Ha NpoOBeAeH-
HA 06CTeXXeHb TXHIX AiTel i BUKOPUCTAHHA OTPUMaHUX
LAHWUX Y HAayKoBIM poboTi.

Pe3ynbTatv gocnigiKeHHA Ta ix 06roBopeHHs.

Pe3ynbTaTv [OCNiAXKEHHA BNAUBY MNPOBEAEHOr0
KOMMIeKCY @i3MYHOI KyNbTypu Ha pPiBEHb PEAKTUBHOI
BiANOBiAi HENTPODINbHUX FPaHyOUUTIB NepudepuyHoi
KpOBi AiTelt 3 Bagamu 3opy Bikom 10-16 pokis HaBeaeHi
y Tabnuui 1.

Tabnuua 2 — Bname nporpamu $pisnuHUX BNpaB Ha piBeHb
peakTUBHOI Bignosiai HeliTpodinbHUX rpaHyNOLMUTIB Nepu-
depiitHOT KpoBi xnonuukKiB 3 Bagamu 30py Bikom 10-16 pokis

iHOeKC  cniBBigHOLWEHHA
HI' go moHouuTiB Ha 17,98% Ta iHAEKC iMmyHOnOriYHOI
peakTMBHOCTI Ha 19,59%, WO CcBIAYNTL NPO 3MEHLIEHHA
3anasibHOI akTUBHOCTI. Kpim Toro, dikcyeTbca TeHAeHU, A
00 3HUKEHHA iHaeKcey 3cysy HIM Ha 12,82%, wo BKasye
Ha cTabinisauio GyHKUIOHaNbHOI aKTUBHOCTI iMYHHOT
CUCTEMWU Y LMX AiTeN.

Pe3ynbTatv [OCNIOKEHHA BNAUMBY MNPOBEAEHOTO
KOMMJIEKCY peabinitauiliHMX 3axoaiB isMuHOi KynbTypmn
Ha piBeHb PeaKTMBHOI BiAnoBiAi HelTpodinbHUX rpa-
HynoumnTiB nepudepiiHOi KPoBi y XJIONYMKIB 3 Bagamu
30py HaBeAeHi y Tabauui 2.

AHani3 iMyHO-remaToNIoriYHMX NOKa3HUKIB, AKi BigO-
6pakaloTb peakTMBHY BiANOBIAb HENTPODINbHUX FPaHY-
nouutis (HI) nepndepryHOT KPOBI y XN10MUYKKIB 3 Bagamu
30py Bikom 10-16 pokiB nig BNAMBOM KOoMMAeKcy ¢i3ny-
HUX BMpaB, BKA3Y€E Ha TEHAEHLLO A0 3POCTAHHA PiBHA
peaktmHocTi HI. Lle nigBuweHHA cnpuAe nigTpumu,i
afeKBaTHOT HecneumdiyHoi Ta iIMyHHOT peakTUBHOCTI Op-
raHiamy, a TaKoXX onTMMmisau,ii nokasHukis LLOE Ta iHWwWmx
iMyHO-remaTonoriyHmMx napametpis. Mpu LboMy cnocte-
pira€eTbCA 3Ha4YHe 3HMKEHHSA iHAEKCY cniBBigHO-
WeHHA nimdoumnTiB 40 MOHOoLMTIB Ha 15,58%,
a TAKOXX 3MEHLUEHHA iHOEKCY ChiBBigHOLEHHA
nerikoumTie go WOE B 3,11 pasu, Wo moxe

6YTVI HACNiAKOM 3HUMKEHHA aKTUBHOCTI YMOBHO

I . o [Micna gocni4{ Ao aocni- ARt Y ent N
WAL CITRLL AUHULY - enna | pokeHHs P | naToreHHoi MiKpobioTh B opraHismi. Jlelkoum-
NOKa3HUKMU BUMIipy o

n=29 n=30 TApHUM IHOEKC TAaKOX 3HMXKYETbCA B 2,18 pasn,
IHAeKc peakTuBHOi Bignosigi HI| y.o. | 3,14+0,23 | 3,04+0,22 |>0,05| W0 A0AATKOBO BKa3lye Ha CTabinizauito iMyHHOT
HeMqud)mbHo—de)ouMTapHMM y.o. 2,49+0,21 | 2,47+0,20 |>0,05 cucTemmn. )
KoediLieHT Pe3synbtaT BUMBYEHHA BM/IMBY MPOBEAEHO]
IHaekc scysy HI y. 0. |0,043+0,004/0,044+0,004/>0,05| ¢i3n4HOI KyNbTypU Ha piBEHb PEaKTUBHOI Bif-
IHAEKC 3CyBY NEeNKOUUTIB y. 0. 2,02+0,14 | 2,06+0,15 |>0,05| nosigi HI nepndepnyHOi Kposi AiBYaT 3 Bagamm

NimbouyutapHo- N v.o. | 3924011 | 3,94£0,12 |>0,05 30py Bikom 10-16 pokis HaseAeHi y Tabnuui 3.
rPaHyNoUNTapHNI iHAEKC MpoBeaeHHa Komnaekcy GisNYHMX BRpas y
IHAekc cnissigHOWeHHA HI i v.0. | 9,46+0,35 | 10,84+0,33 |>0,05| AiB4aT 3 Bagamu 3opy sikom 10-16 pokis cnpu-
:‘"OHOLLV'T'.B . A€ 3HUMKEHHIO PIBHA PeaKTUBHOI BiANOBIAi Hell-
n*;ﬁj)'g:ucmn;i?i'ﬂ;z”;i::?s y.o. | 3,80+0,12 | 4,39+0,15 [<0,05| TpodinbHMX rpanynoumtie (HI) nepudepnyHoi
IHAEKC CRiBBIAHOWEHHA KpoBi Ha 2,05%, WO AEMOHCTPYE TeHAEHL,t0
neiikouwTis i LLIOE y.-o. | 1,18%0,12 | 0,38%0,04 |<0,01| no 3meHWeEHHA 3ananbHOi aKTUBHOCTI. 3HauHe
JleiKoUMTapHUI iHAEKC y.o. | 1,57+0,16 | 1,7240,08 [<0,05| 3HWKEHHA NOKa3aHO B NIMPOLMTAPHO-TPaHY-
JlimdoumTapHHii iHaEKC y.o. | 0,40:0,03 | 0,41£0,02 [>0,05| 10UMTapHOMY iHAEKCI Ha 90,77%, iHAeKci cnis-
N - i iB — %, Ta

InAeKe HecneundiuHoi BiAHoweHHA HI" no moHouwTiB — Ha 18,27%,

PeaKTUBHOCTI y.-0. | 41,88+0,42 | 42,33%0,39 |>0,05 iHAeKci cniBBigHOWEHHA NiMpouunTiB O MOHO-
N . - H — 0, i -
IHAeKC IMyHONOTi4HOI V.o 4,03£0,25 | 4,6940,27 |>0,05 LI,VITIE: Ha 20,56/).v OpgHo4vacHo BI.,CI,3HaHaETb
PeaKTMBHOCTI CA NiABULLEHHA NEMKOLMTAPHOro iHAEKCY Ha
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Tabnuusa 3 — Bnams nporpamu ¢pisMuHUX BNPaB Ha piBeHb PEAaKTUBHOI  Ky/NbTypu Ha OpraHism Aisyat 3 Ba-
Bignosiai HeiTpodiNbHUX rpaHynoLUTIB NnepudepiitHOT KPOoBi AiBYUATOK AaMM 30pY, CNPUAIOUN 3MILHEHHIO iX

3 Bagamum 30py Bikom 10-16 pokis 340pOB’A.
- X ) BucHoBKM.
| o Opu- ';’;:eﬁ:i"" ‘DA‘:K‘:;:"’:' o HaBepneHi AaHi nigTBepAKyioTh,
MYHO-FeMaTo/10riYHi NOKa3HUKK HUUi .
. o pospobneHa nporpama ¢isnu-
BUMI i _ X

PY| n=35 n=40 HUX BMPAB CMPUSAE 3HUNKEHHIO PiBHA
IHAeKc peakTUBHOI Bignosiai HI y. 0. 2,44+0,15 2,49+0,18 |>0,05 peaktu BHOI BiAI'IOBi,CI,i He[}h’pod}inb_
HelTpodinbHo-nimdoumnTapHuii KoedilieHT| y. 0. 2,44+0,25 | 2,390,24 |>0,05| Hux rpaHynoumTiB y AiBYaT 3 Bagamu
IHaekc 3cyBy HI y. 0. |0,035+0,004[0,043+0,004{>0,05| 30py Bikom 10-16 poOKiB, WO BKa3sye
IHAEKC 3CyBY NENKOLMUTIB y. O. 1,94+0,12 | 2,00+0,14 |>0,05| Ha 3MEHLLUEHHA 3ana/ibHOI aKTUBHOC-
JlimpounTapHO-rpaHyNoLUTapHUI iHOEKC y. 0. 4,01+0,39 | 7,65+0,31 <0,001] Ti Ta 3ara/JibHOr0 HaBaHTa)E€HHA Ha
IHaeKe cniBsigHoweHHa HI i moHouuTiB y.0. | 8,65+0,43 |10,23+0,47 |<0,05| iMyHHY cuctemy. 3mMiHM B iMyHO-Te-
IHAEKC CNiBBIAHOWEHHA NIMGOUMTIB | v.o. | 3,55¢0,12 | 4,28+0,16 |<0,05 MaTO{lorqumx NOKa3HWKax A0BOAATL,
MOHOLATIE - — o $i3MyHa aKTUBHICTb CNPAMOBAHOI
IHaeKc cniBBigHoOwWeHHA nekoumTie i LLUOE y. o. 1,24+0,11 | 0,96%0,10 |>0,05 .
JleKouMTapHNUIA iHAEKC y. O. 1,60+0,11 | 1,35+0,04 |<0,05 ﬂ:;;;lig:i’?I;z‘:ﬁfgfzﬁﬁaiBgﬁzn?_
JlimpountapHuit iHaeKc y. 0. 0,41+0,04 | 0,42+0,03 |>0,05 BOCTel opraHisamy 4isyaToK
IHAeKc HecneundidyHOT peakTUBHOCTI y.o. | 42,47+0,42 |43,58+0,41 |>0,05 MepcneKkTMBM NOAANbLUMX AOCAI-
IHAEKC iIMyHONOriYHOI peakTUBHOCTI y. O. 3,75%£0,32 | 4,59+0,31 |>0,05 [KEeHb.
18,52%, WO morKe CBiAYMTM MPO MOKPALLEHHA iMYHHOI HayKoBi nonoeHHs, Aki BUCBET-

NIeHi B Uil CTATTi, € OCHOBOO A1 NOA4ANbLIOro eTany Ao-
S . ~ cnigKeHHA 3 BNAMBY nporpamu GisMYHOro BMXOBAHHA

3a3HayeHi 3MiHM IMyHO-TeMaTONOrYHMX MOKA3HUKIB 4 piBEHb 3arabHOi iIMyHONOMYHOI PeaKTUBHOCTI opra-
NiATBEPAKYIOTb MO3UTUBHUI BNAUB Nporpamm ¢isuyHoi  Hismy AiTeli 3 Bagamu 30py.
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BNAMB NPOrPAMM @®I3UYHUX BMPAB HA PIBEHb PEAKTMBHOI BIANOBIAI TPAHYNOLMUTIB NEPUGEPUYHOT
KPOBI AITEA 3 BAOAMW 30PY

Awuko A. B., Anuko O. A., KnumeHko 1O. C., Kywakosa H. I., YepHeHko C. O, Aunuko B. B., laspunos tO. B.

Pestome. MpodinakTnka 3axsoproBaHb Ta 3anobiraHHA iHBanian3aLii gitei, Nnos’sa3aHoi 3 BagaMmun opraHy 30py,
HA/IeXKNUTb A0 HAMBAXKAUBILLNX MeANKO-6i0N0riYHMX | coLianbHMUX 3aBAAHb.

Mema docnidxceHHsA. Bnave po3pobieHHOI nporpamm GpisMyHUX BNpas Ha pPiBEHb peaKTUBHOI BiAMNOBIAi HEUTPO-
diNbHMX rpaHynouMTIB NepudeprnyHOT KpoBi aiTel 3 Bagamum 30py Bikom 10-16 pokis.

06’ekm i MemoOu OocnidnceHHA. B gocnigxKeHHi npuitHanm ydactb 105 giten 10-16 pokis 3 Bagamu 30py. bys
3acTocoBaH meTog, ¢isMYHUX BNpaB Ana AiTel 3 BagaMu 30py, AKUIM cknagascs 3 12-14 cneuianbHUX BMNpaBs, 3 NOB-
TopeHHAM no 6-10 pasis.

Pe3ynbmamu 0ocnioxeHHA ma ix o62o8opeHHsA. Pe3ynbTaTn JOCAIAMKEHHA CBiAYaTb, WO Komnaekc $isnyHmx
BMPaB CNPUAE MOKPALLLEHHIO peaKTUBHOI BiANOBiAi HeMTPOodiNnbHMX rPaHyNouUTIB NepndepmnyHOi KPOoBi, 3 TEHAEHL,i-
€10 40 NiABULLEHHA LbOro NOKa3HMKA, 3HUKYETbCA IHAEKC cniBBigHOWeEHHA HIT 40 MOHOUMTIB Ta iIHAEKC iIMyHONOriY-
HOI PEAKTMBHOCTI, L0 CBiAYMTb NPO 3MEHLIEHHA 3anaabHOiT aKTUBHOCTI.

AHani3 iMyHO-remaTo/IoriYHMX MOKa3HUKIB, AKi BigobparkatoTb peakTUBHY BiANoBiAb HEUTPOPINbHUX rPaHyA0LUM-
TiB NepudepryHOI KPOBI y X10MYKKIB 3 Bagamm 30py Bikom 10-16 pokis nif BNIMBOM KOMNAEKCY Gi3n4HMX BMNpPaB.,
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BKA3y€E Ha TEHAEHL,t0 A0 3POCTaHHA PiBHA peakTMBHOCTI HI, y AiBYATOK CNPUAE 3HMKEHHIO PiIBHA PEAaKTUBHOI Bia-
nosigi HeMTpodinbHUX rPaHyNoUMUTIB NepudepmnyHoi Kposi Ha 2,05%, WO AEMOHCTPYE TEHAEHLO 40 3MEHLIEHHSN
3anafibHOT aKTUBHOCTI. Y x/f0NuiB Le NigBULLEHHA CNPUAE NIATPUMLI afeKBaTHOI HecneundivyHoi Ta IMyHHOI peak-
TUBHOCTI OpraHiamy, a TaKoX onTUMisau,ii nokasHuKis LLIOE Ta iHWKX iMyHO-remaTonoriyHMx napameTpis. Mpu ubomy
CNOCTEPIraeTbCA 3HAYHE 3HUMKEHHA IHAEKCY ChiBBiAHOWEHHS NiMdounTIB 40 MOHOUMTIB Yy Xnonuis Ha 15,58%, y
0iBYATOK Ha 18,27%, a TAKOXK 3MEHLLEHHS iHAEeKCy chiBBigHOWeEHHSA nelikounTiB 4o LWOE, wo morke 6yt Hacaigkom
3HUKEHHSA aKTMBHOCTI YMOBHO MaTOreHHoi MiKpob6ioTK B opraHi3mi. Y 4iB4aTOK 3HaYHE 3HUKEHHA NMOKa3aHo B /im-
doumTapHO-rpaHynoLMTapHOMY iHAEKCI.

A€ Gi3MYHOMY PO3BUTKY Ta NiABULLEHHIO aAaNTaLiMHMUX MOXNBOCTEM OpraHiamy AiB4aToK.

Kntouosi cnosa: Bagm 3opy, AiTH, GisnyHi Bnpasu, peakTMBHa BiANoBigb, nepndepunyHa Kpos.

INFLUENCE OF A PHYSICAL EXERCISE PROGRAM ON THE LEVEL OF REACTIVE RESPONSE OF PERIPHERAL BLOOD
GRANULOCYTES OF CHILDREN WITH VISUAL DEFECTS

Dychko D. V., Dychko O. A., Klymenko Yu. S., Kushakova N. I., Chernenko S. O., Dychko V. V., Gavrylov Yu. V.

Abstract. Prophylaxis of diseases and prevention of children’s disability related to defects of the organ of vision
is one of the most important medical, biological and social tasks.

The aim of the study. The influence of the developed program of physical exercises on the level of reactive
response of neutrophil granulocytes of peripheral blood of visually impaired children at the age range from 10 to
16 years.

Object and research methods. 105 children at the ages between 10-16 with visual impairments took part in the
study. The method of physical exercises for visually impaired children was applied, which consisted of 12-14 special
exercises, with repetition 6-10 times.

Research results and their discussion. The results of the study show that a complex of physical exercises helps
to improve the reactive response of neutrophil granulocytes of peripheral blood, with a tendency to increase this
indicator, the index of the ratio of NG to monocytes and the index of immunological reactivity decreases, which
indicates a decrease in inflammatory activity.

The analysis of immunological and hematological indicators that reflect the reactive response of peripheral
blood neutrophil granulocytes in visually impaired boys at the age renge from 10 to 16 years under the influence of
a complex of physical exercises indicates a tendency to increase the level of NG reactivity, in girls it contributes to a
decrease in the level of reactive response of peripheral blood neutrophil granulocytes by 2.05%, which demonstrates
atendency to decrease inflammatory activity. In boys, this increase contributes to the maintenance of adequate non-
specific and immune reactivity of the body, as well as optimization of ESR indicators and other immunological and
hematological parameters. At the same time, there is a significant decrease in the index of the ratio of lymphocytes
to monocytes in boys by 15.58%, in girls by 18.27%, as well as a decrease in the index of the ratio of leukocytes to
ESR, which may be a consequence of a decrease in the activity of conditionally pathogenic microbiota in the body.
In girls, a significant decrease is shown in the lymphocyte-granulocyte index.

Conclusions. The changes in immunological aand hematological indicators prove that targeted physical activity
contributes to physical development and increasing the adaptive capabilities of the body of girls.

Key words: visual impairment, children, physical exercises, reactive response, peripheral blood.
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