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STUDY OF PHASE TRANSITIONS IN NATURAL HYDROGELS AS A BASIS FOR BIOACTIVE WOUND DRESSINGS TO
CREATE PROTOCOLES FOR THEIR LONG-TERM STORAGE

Gurina T. M., Polyakova A. L., Seliuta A. A.

Abstract. The article presents the data on phase transitions of 1% aqueous solutions of natural hydrogels (high
and low molecular weight hyaluronic acid, A, k- and -carrageenans, sodium alginate, and methyl cellulose with
different molecular weights), which are most often used for bioactive wound dressings and in manufacturing other
products for practical medicine.

Temperature intervals of phase transitions associated with glass transition and specifically their glass transition
temperature T_were determined using the standard experimental method: thermomechanical analysis. The whole
temperature intervals of glass transition for the studied 1% aqueous solutions of natural hydrogels were found to
be within the range above -40 °C, that was important for determining the temperatures for long-term storage of gel
coatings at low temperatures (in particular, in low-temperature refrigerators). The research have shown the phase
transition of 1% aqueous solution of hyaluronic acid into the glassy state to depend on molecular weight. For 1%
aqueous solutions of methyl cellulose, no dependence on its molecular weight was observed. The glass transition
temperatures T, of 1% aqueous solutions of three types of carrageenans (A-, k-, and -carrageenan) were almost
identical.

The data about phase-structural transformations that occur in hydrogels during freeze-thawing enable to im-
prove the protocols for long-term storage of the substances containing natural hydrogels and will be useful in de-
signing the freeze-drying regimen for hydrogel carriers.

Gel-forming substances from some biologically active polymers of natural origin may be used as a component
within cryoprotective solutions in cryopreservation of biological objects.

Key words: natural hydrogels, hyaluronic acid, sodium alginate, methyl cellulose, carrageenan, wound dressings,
phase transition, glass transition temperature.
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THE INFLUENCE OF A PHYSICAL EXERCISE PROGRAM ON THE OPTIMIZATION
OF DISORDERED GENERAL IMMUNOLOGICAL REACTIVITY IN ADOLESCENTS

WITH SCOLIOSIS
State higher educational institution "Donbas State Pedagogical University" (Sloviansk, Ukraine)
v.v.dichko@ukr.net

The article is devoted to studying the influence of physical exercise programs on optimising the impaired general
immunological reactivity of adolescents with scoliosis.

The study aimed to investigate the effect of a physical exercise program on optimising the impaired general im-
munological reactivity of boys and girls aged 15-17 with scoliosis in a secondary school.

Adolescents (28 boys and 26 girls) aged 15-17 with scoliosis were examined. They performed a developed com-
plex program of physical exercises to optimise their body's impaired general immunological reactivity.

The conducted program of physical exercises in children with scoliosis aged 15-17 years in terms of immunohe-
matological indicators characterizing the general immunological reactivity of the body showed a positive effect in
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girls with scoliosis. Thus, in girls, the index of the ratio of lymphocytes, monocytes, and leukocyte shift index — by
18.90%, neutrophil-lymphocyte ratio, as well as a decrease in the index of the ratio of lymphocytes and eosinophils,
which is positive. At the same time, in boys with scoliosis, after physical exercises, the index of the ratio of eosinophils
and lymphocytes increases, which indicates the activation of hypersensitivity reactions of the immune system of boys

with scoliosis.

When comparing the immunological reactivity of boys and girls with scoliosis after a complex of physical exercis-
es, it should be noted that these exercises are more effective in girls with scoliosis aged 15-17.

Key words: adolescents, 15-17 years, scoliosis, general immunological reactivity, physical exercises.

Connection of the publication with planned re-
search works.

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.

Scoliosis is a complex three-dimensional deformity
of the vertabral column that can occur at any age, both
in idiopathic and secondary forms, especially in chil-
dren. Treatment of scoliosis requires a multidisciplinary
approach involving various specialists, such as rheuma-
tologists, radiologists, orthopedists, and prosthetists.
Imaging is the main diagnostic method that helps to
identify secondary causes, monitor patients and assess
the need for surgery. Scoliosis assessment includes ob-
taining frontal and lateral radiographs of the vertabral
column in a standing position, followed by analysis of its
coronal and sagittal planes. Adolescent idiopathic scoli-
osis requires regular monitoring, in particular with the
help of low-radiation stereoradiography [1, 2, 3, 4, 5, 6,
7,8,9, 10, 11].

Since scoliosis has a multifactorial aetiology, its
conservative treatment requires a comprehensive ap-
proach. Physiotherapy and exercise therapy have been
shown to be effective in rehabilitating patients [1, 2, 3,
4,5,6,7,8,9, 10, 11].

A person’s ability to adapt to physical and social stress
depends on their general somatic condition, fitness, and
the functioning of key body systems: cardiovascular, ner-
vous, respiratory, and muscular. These systems interact
with each other and ensure the body’s homeostasis, as
well as through the endocrine glands and the hypotha-
lamic-pituitary system [1, 2, 3, 4,5, 6, 7, 8,9, 10, 11].

Physical exercises have a positive effect on the course
of scoliosis and on optimizing the body’s impaired gen-
eral immunological reactivity, which emphasizes the im-
portance of their use in the comprehensive rehabilita-
tion of children [1, 2, 3,4, 5,6, 7, 8,9, 10, 11].

The aim of the study.

To determine the influence of a physical exercise pro-
gram on optimizing the impaired general immunological
reactivity of secondary school boys and girls aged 15-17
with scoliosis.

Object and research methods.

The study’s basis was the Oleksiyevo-Druzhkivka
general education sanatorium boarding school of I-llI
degrees No. 13 for children with scoliosis. As part of the
study, we examined adolescents (28 boys and 26 girls)
aged 15-17 with scoliosis.

All adolescents performed the developed compre-
hensive program of physical exercises, taking into ac-
count age, gender, and the depth of the degree of dis-
order. To determine the effectiveness of this method in
adolescents aged 15-17 with scoliosis, the effect of long-

term rehabilitation on the optimization of the impaired
general immunological reactivity of the children’s body
was studied.

Statistical processing of the data obtained was car-
ried out according to well-known methods of variable
statistics with the determination of mean values (M) and
standard error of the arithmetic mean (+m). The reliabil-
ity of data for independent samples was calculated using
the Student t-test. The difference was considered signifi-
cantatp<0.05(1,2,3,4,5,6,7,8,9, 10, 11].

The work was carried out following the provisions
of the Council of Europe Convention for the Protection
of Human Rights and Dignity of the Human Being about
Biomedicine (1997), the Ethical Principles for Medical
Research Involving Human Subjects adopted by the
52nd Assembly of the World Medical Association (2000),
the Universal Declaration on Bioethics and Human
Rights adopted by the resolution of the UNESCO General
Conference (2005), the principles of the Declaration of
Helsinki (1964) and in compliance with the current regu-
latory requirements of Ukraine. The Medical Ethics Com-
mittee approved the study [1, 2, 3,4,5,6, 7, 8,9, 10, 11].

Before the study, the parents of all children provided
written consent to conduct examinations of their chil-
dren using the data obtained in our work [1, 2, 3, 4, 5, 6,
7, 8,9, 10, 11].

Research results and their discussion.

The table shows the results of studying the effect of
a complex of physical exercises on immunohematologi-
cal indicators characterizing the immunological reactivi-
ty of the body of adolescents with scoliosis aged 15-17
years of school age.

The conducted program of physical exercises in chil-
dren with scoliosis aged 15-17 years, according to immu-
nohematological indicators characterizing the general
immunological reactivity of the body, showed a posi-
tive effect on the immunological reactivity of the body
in girls with scoliosis. Thus, in boys with scoliosis aged
15-17, the immune reactivity index, lymphocyte index,
leukocyte shift index, neutrophil-lymphocyte ratio and
allergy index do not change, which is evidence of the
absence of an adverse effect of exercise. At the same
time, in boys with scoliosis, after exercise, the index of
the ratio of eosinophils to lymphocytes increases by 3.15
times, which indicates the activation of hypersensitivity
reactions of the immune system of boys with scoliosis.
In addition, there is a decrease in the index of the ratio
of lymphocytes and eosinophils by 44.77%, the index of
the ratio of lymphocytes and monocytes — by 4.92%, the
index of the ratio of lymphocytes and ESR — by 36.77%,
which contributes to the formation of a tendency to nor-
malize the immune reactivity of the body of boys with
scoliosis aged 15-17 years by 3.08%.

The effect of a complex of physical exercises on the
general immunological reactivity of the body of girls with
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Table — Influence of the exercise program on the immunological reactivity of the body
of children with scoliosis aged 15-17 years

After study Before study
Indicators Unit of boys girls boys girls P1 P2
measurement P P

(n=15) (n=15) (n=13) (n=11)
Lymphocyte index c.u. 0,43+0,02 | 0,45+0,02 |>0,05| 0,43+0,02 | 0,52+0,93 |<0,05 [>0,05(>0,05
Ratio of lymphocytes and monocytes c.u. 4,27+0,18 | 6,36+0,27 | <0,05 | 4,48+0,18 | 5,12+0,19 |<0,05 |[>0,05|<0,05
Ratio of lymphocytes and eosinophils c.u. 15,86+0,31 |17,56+0,27|<0,05 (22,70+0,12|19,29+0,09<0,001(<0,01|<0,05
Leukocyte shift index c.u. 0,93+0,08 | 1,95+0,09 [>0,05]| 1,93+0,02 | 1,64+0,02 |<0,01 [>0,05|<0,05
Neutrophil-lymphocyte ratio c.u. 2,32+0,12 | 2,21+0,10 | >0,05| 2,31+0,09 | 0,91+0,07 | <0,05 |>0,05|<0,05
Lymphocyte to ESR ratio index c.u. 4,27+0,17 | 5,58+0,18 |<0,01 | 5,84+0,18 | 5,40+0,15 |>0,05 |<0,01|>0,05
Ratio of eosinophils and lymphocytes c.u. 0,063+0,011|0,060+0,01|>0,05 | 0,02+0,01 | 0,95+0,02 |<0,05 |<0,01|<0,05
Allergy index c.u. 0,78+0,06 | 0,81+0,07 |>0,05| 0,71+0,04 | 0,87+0,06 |<0,05 [>0,05|>0,05
Index of immune reactivity c.u. 4,54+0,21 | 6,7240,22 | <0,01 | 4,68+0,19 | 5,39+0,21 |<0,05 |>0,05(<0,05

Notes: P —the degree of reliability of developmental differences between boys and girls in each group of children. P'—the degree of development
between boys and girls after exercise. P? — the degree of difference between girls after the program compared to girls before the exercise

program.

scoliosis aged 15-17 years was more effective. Thus, the
level of immunological reactivity of the body increases in
girls by 24.68%, which is confirmed by an increase in the
lymphocyte; monocytes by 24.22%, leukocyte shift index
by 18.90%, neutrophil-lymphocyte ratio by 2.43 times,
as well as a decrease in the lymphocyte to eosinophil
ratio by 9.85%, eosinophil to lymphocyte ratio by 15.83
times and allergy index by 7.41%, which is positive.
Comparing the state of the 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. Thus,
in girls, the level of the index of immune reactivity of
the body is higher by 48.02% compared to boys. In girls
with scoliosis aged 15-17 years, the index of the ratio
of lymphocytes and monocytes is 48.95% higher, the
index of the ratio of lymphocytes and eosinophils — by
10.84%, the index of the ratio of lymphocytes and ESR
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— by 30.68%, and the allergy index — by 3.85%, which
indicates a decrease in allergies in girls. In addition, in
girls with scoliosis, a slight decline in the neutrophil-
lymphocyte ratio by 4.98% and the ratio of eosinophils
to lymphocytes by 5.0% was found.

Conclusions.

Thus, it was found that the effect of a complex
of physical exercises on the general immunological
reactivity of the body of girls was more effective than
in boys with scoliosis aged 15-17 years. The level of the
index of immune reactivity of the body is higher in girls
compared to boys, the index of the ratio of lymphocytes
and monocytes is also higher in girls, and a slight
decrease in the neutrophil-lymphocyte ratio was found
in girls with scoliosis.

Prospects for further research.

The results obtained in this article are the basis for
the next stage of rehabilitation research in this area.

BNAMB NPOrPAMU ®ISUYHUX BNPAB HA ONTUMI3ALIIO NOPYLLEHOT 3ATA/IbHOI
IMYHONOTIYHOI PEAKTUBHOCTI OPTAHI3MY NMIANITKIB 31 CKO/1IO30M

[ep:KaBHuU BULLMIT HABYANbHUIA 3aKnag «JoH6acbKMit aepKaBHUIA NeaaroriyHU yHiBepcuteT»
(m. Cnos’sHCbK, YKpaiHa)

v.v.dichko@ukr.net

Cmammas nNpuceaYeHa BUBYEHHIO 8MUBY NMPO2PAMU (Pi3UYHUX 8M1PA8 HA ONMUMI3AUi0 NopyweHoi 3a2aabHOT
iMyHOn102i4HOT peakmueHOCMi 0peaHi3mMy Midaimkie 3i CKomio30M.

Mema 0ocnidxeHHA MoaA2aaa y 8UBYEHHI 8MaAUBY NPO2PAMU Pi3UYHUX 8MPA8 HA ONMUMI3AUi0 nopyuweHor
3020/1bHOI IMYyHO/102i4YHOI peakmueHoOCMi 0p2aHi3My X/10M4uKie ma 0ie4yamok eikom 15-17 pokie 3i ckoniozom
3020/16HOOC8IMHbBOI WKOAU.

Bynu obcmexeHi nidnimku (28 — xnon4ukie ma 26 disyamku) sikom 15-17 poKie xeopux HA CKOni03, AKi
BUKOHYBA/U KPO3pobsieHy KOMIAEKCHY Mpo2pamy hi3udHUX ernpas HA Oornmumizauyio nopyuweHoi 3a2anbHoi
iIMYHO102i4YHOI peaKmu8HOCMIi OpP2aHI3My.

lposedeHa npoepama izuyHux erpas y Oimeli i3 ckonio3om eikom 15-17 pokie 3a iMyHO-2emMamoso2iYyHUM
MOKA3HUKOM, W0 XapaKmepusyoms 3a2asbHYy iMyHOs02iYHY peakmueHicmes Op2aHi3mMy, MoKa3ana rno3umusHul
erisaue y dig4am i3 ckosnio3om. Tak, y 0is4amok nioeuwyemscs iHOeKc CrniggiOHoOWeHHA AiMmgoyumis; MoHoyumis,
iHOeKcy 3cysy nelikoyumie — Ha 18,90%, HelimpodineHO-niMBOUUMAPHO20 KoepiuieHMy, ad MAKOH 3HUHCEHHAM
iHOeKcy cnigsiOHOWEeHHA niMmpoyumie ma eo3uHoginie, Wo € MO3UMUBHUM. Pa30om 3 mum, y XA0M4YUKI8 i3 CKOMio30M
nicasa nposedeHux (i3UYHUX 8rPas 3POCMAE iHOeKC CrisgiOoHoWeHHA eo3uHoginie i nimgouyumis, wo ceidyums npo
aKkmueizayito peakyiti 2zinepyymausocmi iMyHHOI cucmemu opaaHi3amy XaA0M4YUKI8 i3 CKOi030M.

lMopisHioOYU CMAH iIMYyHO02iYHOI peaKkmueHoCMi Op2aHiamMy XA0M4ukie i 0ie4amoK i3 CKosniozom nicas
npogedeHo20 KOMIAEKCY hizudHUX 8npas caid 3aysaxumu binbwy eghekmusHicms yux enpas y 0is4amoK i3
cKonio3om gikom 15-17 pokis.
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Knrouoei cnoea: nionimku, 15-17 pokie, CK0i03, 3020716HA iMYyHO02iYHA peakmugHicmeb, Qi3u4Hi enpasu.

38’a30K ny6niKauii 3 n1aHOBUMM HAayKOBO-A0CAIA-
HUMU poboTamu.

JocnipreHHs € pparmeHTom HAP «BuByeHHs agan-
TAUiMHUX peakLiit opraHiamy, Wwo GpopmMytoTbCa Nif BNan-
BOM Pi3HOMaHITHMUX GaKTOPIB MPUPOAN Ta CYCMiNbCTBAY,
Ne neprkaBHOI peecTpauii 0115U003314.

Bctyn.

CKonio3 — uUe CKnagHa TpuBMMipHA agedopmauis
XpebTa, WO MOXKe BUHMKATK B Byab-AKoMy BiLli, AK y igi-
OnaTUYHIl, TaK i y BTOPUHHIN popmi, ocobinBo y aiTei.
JliKyBaHHA CKONMiO3y BMMAra€ mynbTUAMCLMNAIHAPHOrO
nigxoay i3 3any4eHHAM pPi3HMX daxiBLiB, TAaKMX AK peB-
MaTONOrM, PEHTreHoNOorM, opToneam Ta MNPOTE3UCTMU.
Bi3yanisauia € OCHOBHMM METOAOM [iarHOCTUKM, AKUMI
OOMOMara€e BMUABNATU BTOPWMHHI MPUYUHU, MOHITOPUTU
XBOPWUX Ta OLHIOBATM HeobxigHicTb XipypriyHoro BTpy-
YaHHA. OUuiHKa CKONiO3y BK/OYAE OTPUMAHHA GPOH-
TaNbHUX i BiYHMX peHTreHorpam xpebTa B CTOAYOMY
NOJIOXKEHHI 3 NOAaNblUMM aHaNi30M MOro KOPOHa/bHOI i
caritasibHOI NAoWMH. MiaNiTKOBUIA ifionaTUYHKNIA CKOi03
BMMAra€ peryaapHoro MOHITOPUHIY, 30Kpema 3a Aono-
MOroto ctepeopeHTreHorpadii 3 HU3bKMM piBHEM OMNpPO-
miHeHHA [1, 2, 3,4,5,6,7,8,9, 10, 11].

OcCKifibkM cKonio3 mae baraTodakTopHY eTionorito,
MOro KoHcepBaTUBHE NiKyBaHHA NOTPebye KOMMIEKCHO-
ro niaxoay. ®isiotepania Ta JIOK nokasanu ceoto edek-
TUBHICTb y peabiniTauii nauienTis [1, 2, 3,4,5,6,7,8,9,
10, 11].

34aTHICTb NOAUHKU afganTyBaTUca A0 $isMYHMX i co-
LiaNbHUX HaBaHTa)XeHb 3anexuTb Big, ii 3aranbHOro
COMATUYHOTO CTaHY, TPEHOBAHOCTI, @ TAaKOX QYHKLOHY-
BaHHA KAHOYOBUX CUCTEM OpraHi3my: cepLEeBO-CyANHHOI,
HepBOBOI, AMXa/IbHOI Ta M'A30B0I. [omeocTas opraHiamy
3abe3nevyeTbecs Yepes IXHI0 B3aEMOZII0, a TAaKOXK Yyepes
3371031 BHYTPILWHbOI cekpelii i rinotTanamo-rinogizapHy
cuctemy [1, 2,3,4,5,6,7,8,9, 10, 11].

®i3nyHi BNpaBu MatoTb NO3UTUBHUIA BMNIMB AK Ha ne-
pebir ckonio3y, Tak i Ha ONTUMI3aL,ito NOPYLLIEeHOI 3arab-
HOI IMYHO/I0TIYHOI PEaKTMBHOCTI OPraHi3my, LLO MigKpec-
JIIOE BAXK/IMBICTb IXHbOTO 3aCTOCYBAHHA Y KOMIMJIEKCHIM
peabiniTauii giten [1, 2, 3,4,5,6,7, 8,9, 10, 11].

Merta pgocnigKeHHs.

BusHauyeHHA BNAMBY nporpamu ¢GisMyHMX BMpaB Ha
ONTMMI3aLLito NOPYLLEHOI 3arafbHOI iIMyHONOTNYHOI peakK-
TUBHOCTI OpraHi3amy X/10MN4YMKIiB Ta 4iBYATOK Bikom 15-17
POKiB 3i CKONIO30M 3arasIbHOOCBITHBOI LLUKOAW.

06’eKT i meTOAMU AoCNigKEeHHS.

basoto pocnigreHHA Buctynuna OnekcieBo-LpyK-
KiBCbKa 3arasibHOOCBITHA CaHATOPHa WKoa iHTepHaT I-11
ctyneHis N2 13 nna gitei, XBopux Ha ckonios. B pamkax
po60Tn Hamm Bynun obcTexkeHi NiANiTKM (28 — xnonumKis
Ta 26 aiB4aTKM) Bikom 15-17 poKiB XBOPUX Ha CKONi03.

Bci migniTKM BUMKOHYBasM po3pobaeHy KOMMIEKCHY
nporpamy ¢i3avyHUX BMpPaB 3 BPaxyBaHHAM BiKy, cTaTi i
TMMOUHKN CTyNeHA NOPYLEHHA MOKA3HUKIB. s BU3HA-
YeHHA ePeKTMBHOCTI BMKOPWUCTAHHA LbOrO MeTody Y
nianiTkie Bikom 15-17 pokis 3i ckoniom, 6yn0 BUBYEHHA
BMNMYB TpMBanoi peabinitauii Ha onTUmisauito nopylue-
HOI 3arasbHOi iIMYHONOrIYHOI PEAKTMBHOCTI OpraHiamy
aiten.

CTaTMCTMYHY 06POOKY OTPUMAHMX JaHUX MPOBOAM-
/1 3a 3araJibHoOBigOMMUMK MeTogamu BapiabenbHoI cTa-
TUCTUKM 3 BU3HAUYEHHAM cepegHix BenndnH (M) i ctaH-

OAPTHOI NOMUIKM cepeHboi apUPMEeTUYHOI BENNYNHMU
(¥m), gocToBipHiCTb AaHWUX AN He3aNexHUX BUBIPOK
po3paxyBaTu 3a t-kpuTepiem Student, pisHuMLIO BBaXKaan
pocTosipHoto npu p<0,05 [1, 2, 3,4,5,6,7,8,9, 10, 11].

PoboTa 6yna BUKOHAHa 3rigHO 3 NOIOXKEHHAMMU KoH-
BeHUjii Pagn €sponu «Mpo 3axmcT npas Ta rigHOCTi Nt0-
OVHU B acnekTi biomegnumuny (1997), «kETUYHUX NPUH-
LMNiB MeAMYHUX HAYKOBUX AOCNIAKEHD i3 3a/y4EHHAM
NOACbKUX  cyb’ekTiB» NpUNHATUX 52-10 Acambreeto
BcecBiTHbOI MeanuHoi Acouiauii (2000), «3arasnbHoi
AeKnapauii npo 6ioeTuKy Ta npasa AOAUHUY, NPUIAHA-
Toi pesontouieto leHepanbHOi KoHoepeHLuii KOHECKO
(2005), npuHuMnamm TenbciHcbKoi Aeknapauii (1964) Ta
3 JOTPUMAHHAM YMHHUX HOPMATUBHUX BUMOT YKpaiHMW.
JocniaykeHHn 6yn10 cxBaNEeHO KOMICIi€O 3 MUTaHb Meauny-
HoietTukn [1,2,3,4,5,6,7,8,9, 10, 11].

Mepen noyaTKoM AOCNiAXKeHHA 6aTbKM BCiX AiTel Ha-
Jann NUCbMOBY 3roZly Ha NPoBeAeHHA 0b6CTeXeHb AiTel
3 BUKOPUCTAHHAM OTPUMaHMX AaHUX Yy HawWwil pobori [1,
2,3,4,5,6,7,8,9, 10, 11].

Pe3ynbTatu gocnigyeHHs Ta ix 06roBopeHHs.

Pe3ynbTaTvt BUBYEHHA BNAMBY KOMMNIEKCY isnuHMX
BMpPaB Ha iMyHO-remaTo/IOriYHi MOKA3HWKKM, WO Xapak-
TEepU3yTb IMYHONIOMYHY PEaKTUBHICTb OpraHiamy nig-
NiTKIiB i3 CKONio30m BiKOM 15-17 poOKiB LWKINbHOIO BiKY,
HaBegeHi y Tabauui.

MpoBeaeHa nporpama ¢isMyHUX BNPaB Yy AiTel i3 CKo-
nio3om Bikom 15-17 pokKiB 3a iMyHO-remMaToNoriYHNUM no-
Ka3HWMKOM, LLLO XapaKTepU3yOTb 3arasibHy iMyHONOTIYHY
peaKTUBHICTb OpraHiamy, nokasasa No3UTUBHWUI BNANB
Ha iMYHONOrYHY PeaKTUBHICTb OpraHiamy y AisuyaT i3
CKoio30M. TakK, Yy X/I0N4YUKIB i3 CKOniozom Bikom 15-17
POKiB HE 3MIHIOETbCA iIHAEKC IMYHHOI PEaKTUBHOCTI, Nlim-
doumnTapHU iIHAEKC, iHAEKC 3CyBY NEMKOLMUTIB, HEUTPO-
diniHo-nimbounTapHUin KoedilieHT Ta iHAEKC anepriza-
Lii, WO € CBiAYEHHAM BiACYTHOCTi HEraTUBHOIO BM/NBY
nposegeHnx GisnYHMX BNpas. Pasom 3 TUM, y XJ10MYMKiB
i3 cKonio3zom nicna npoBefeHUX Qi3sMYHUX BMpaB 3po-
ctae y 3,15 pasiB iHAeKc cniBBigHOWEHHA eo3nHobINiB
i nimooumTiB, WO CBIAYMTb MPO aKTUBI3aLiO peakuin
rinepyyTINBOCTI IMYHHOI CUCTEMM OPraHi3my X/I0NYUKIB
i3 cKonio3om. Kpim TOro, CnoCTepiraeTbCa 3HMMKEHHA iH-
OeKcy cniBBigHOWeEHHA nimdpouunTi Ta eo3nHodiniB Ha
44,77%, iHaeKcy cnisBigHOWeHHA NnimdounTis i MOHO-
umMTiB — Ha 4,92%, iHAeKcy cniBBigHOWEHHA NiMboLMTIB
i LLUOE — Ha 36,77%, wo cnpuae popmyBaHHIO TeHAEHLT
0,0 HOpMani3auii iMyHHOT peakTUMBHOCTI opraHiamy x/iomn-
YMKIB i3 CKoNio3om Bikom 15-17 pokis Ha 3,08%.

Binblw epekTUBHUM BUABMBCA BNIUB KOMMAeKcy di-
3MYHWUX BMNPaB Ha 3arasibHy iMyHO/NOFYHY PEAKTUBHICTb
OpraHiamy pfiB4aToOK i3 CKoniozom Bikom 15-17 pokis.
Tak, y AiBYATOK NiABULLYETLCA PiBEHb iIMYHOMOTIYHOI
peaKTUBHICTI opraHiamy Ha 24,68%, WO NiaTBEpPAKYETb-
CA 3POCTaHHAM iHAEKCY CcniBBigHOWEHHA NiMmboLuTiB;
MOHOUMTIB Ha 24,22%, iHAEKCYy 3CyBY /IEMKOLMUTIB — Ha
18,90%, HenTpodinbHO-NiMPoUMTapHOTrO KoedilieHTy
—Vy 2,43 pasun, a TAaKOXK 3HMKEHHAM iHAEKCy CniBBigHO-
WeHHA NimpoumnTiB Ta eo3nHodiniB Ha 9,85%, iHaeKcy
cniBBigHoWweHHA eo3nHodinis i nimpouuntis — y 15,83
pasiB Ta iHAeKcy aneprisauii — Ha 7,41%, Wwo € No3nTmBe-
HUM.

MopiBHIOKOUM CTaH IMYHONOTIYHOI PEaKTUBHOCTI Opra-
Hi3My X/10MYUKIB | AiBYATOK i3 CKONIO30M nicas npoBeae-
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Tabnuusa — Bnave nporpamu ¢isMuHUX BNpaB Ha iMYHONOrYHY PeaKTUBHICTb OpraHiamy aiteit 3i ckoniosom
y Biui 15-17 pokis

Oau- Micnha pocnigKeHHsa [o pocnipkeHHA
MokasHuKku HUUA | xnonuuku | Aisuatka p |xnonunkn aisyaTtka P P1 | P2
BUMIpY (n=15) (n=15) (n=13) (n=11)
JlimpountapHuii iHaeKc y.0. 0,43+0,02 | 0,45+0,02 |>0,05| 0,43%£0,02 | 0,52+0,93 |<0,05 |>0,05|>0,05
CniBBigHOWEHHA NiIMPOLUTIB | MOHOLUTIB y.0 4,27+0,18 | 6,36%0,27 |<0,05| 4,48+0,18 | 5,12+0,19 |<0,05 |>0,05|<0,05
CnisBigHoOWeHHA nimpouunTis i eosnHodinis| y.o. 15,86+0,31 |17,56+0,27 | <0,05 {22,70+0,12{19,29+0,09<0,001{<0,01|<0,05
IHAEKC 3CYBY NENKOLNTIB y.0. 0,93+0,08 | 1,95+0,09 [>0,05]| 1,93+0,02 | 1,64+0,02 |<0,01 [>0,05|<0,05
HeliTpodinbHo-nimpountapHuin KoedilieHT| y.o. 2,32+0,12 | 2,21+0,10 |>0,05| 2,31+0,09 | 0,91+0,07 | <0,05 [>0,05|<0,05
IHAeKc cnieBigHOWeEHHA nimbouunTis i LUOE y.o. 4,27+0,17 | 5,58+0,18 | <0,01 | 5,84+0,18 | 5,40+0,15 | >0,05 |<0,01|>0,05
CniBBigHOWEHHA eo3unHOGINiB i nimpouumTie| y.o. 0,063+0,011{0,060+0,01|>0,05| 0,02+0,01 | 0,95+0,02 |<0,05 |<0,01|<0,05
IHaeKc aneprisauii y.0. 0,78+0,06 | 0,81+0,07 |>0,05]| 0,71+0,04 | 0,87+0,06 |<0,05 |>0,05(>0,05
IHAEeKC iIMYHHOI peakTUBHOCTI y.O. 4,54+0,21 | 6,72+0,22 |<0,01| 4,68+0,19 | 5,39+0,21 |<0,05 |>0,05(<0,05

MpumiTtka: P — cTyniHb LOCTOBIPHOCTI PO3BUTKY MiK X10MYMKAMM | LiBYATKAMM B KOXKHIM rpyni Agitei. P! — cTyniHb PO3BUTKY MiX X/I0NYMKamu i aj-
BYATKaMM Mic/iA NpoBegeHnx GisndHmx Brpas. P2 — CTyniHb BiAMIHHOCTI MiX AiB4aTKamu Nicas NPOBeAEHOT NPOrpamm B MOPIBHAHHI 3 AiBYaTKamu

[0 npoBeAeHHA Gi3NYHMX BNPaB.

HOTo KoMnaeKcy $pisMuHUX BMNpaBs CNig, 3ayBaxKMUTK Binb-
Wy edeKTUBHICTb LMX BNpaB y AiBYATOK i3 CKONIO30M.
TaK, y AiBYaTOK piBeHb iHAEKCY iIMYHHOI peakTMBHOCTI
opraHiamy BuLLMiA Ha 48,02% y NOPIBHAHHI 3 XJI0NYMKa-
MUW. Buwmmm y gisyat i3 ckoniozom Bikom 15-17 pokis
€ iHOEKC cniBBigHOWEHHA NiMmbOoLMTIB i MOHOLMUTIB Ha
48,95%, iHAEKC cniBBiAHOLWEHHS NiMPOUUTIB Ta €03UHO-
¢oinis — Ha 10,84%, iHAEKC cniBBigHOWEHHA NiMboLumTIB
i LLUOE — Ha 30,68%, a iHaeKc aneprisauii — Ha 3,85%, wo
CBiAYMTb NPO NMOHMUMKEHHA aneprisalii opraHismy aisya-
TOK. Kpim TOro, y AiBYaT i3 CKONIO30M BUABIEHO HECYTTE-
BE 3HWMKEHHA Ha 4,98% HelTpodinbHO-nimbounTapHoro
KoeoilieHTy, cniBBigHOWEHHA eo3nHodiniB i nimbouu-
TiB —Ha 5,0%.

BucHoBKM.

TaKMM YNHOM, BCTAHOBJIEHO, WO BiNbll ePEeKTUBHUM
BUABMBCA BMNAMB KOMNAeKcy GisNYHMX BNPaB Ha 3arasib-
HY iIMYHONOTrIYHY PEaKTUBHICTb OPraHiaMmy AiBYaTOK HiX
Y XN0NYMKIB i3 cKoniozom Bikom 15 — 17 pokiB. PiBeHb
iHOEKCY IMYyHHOI pPeaKTUBHOCTI OpraHiamy BULLMA Yy Ai-
BYATOK, Y NOPIBHAHHI 3 X/1I0NYMKaMU, TaKOXK BULLUIA Y Ai-
BYAT € iHAEKC CNiBBigHOWEHHA NIMPOLMTIB | MOHOUMTIB,
Y 4iBYAT i3 CKONIO30M BUABNEHO HECYTTEBE 3HMMKEHHA Ha
HenTpodinbHO-NiMPouUTapHOro KoedilieHTy.

MepcneKkTMBM NOAANbLUUX [OCNIAKEHD.

Pe3ynbTaTh sIKi OTPUMaHI B L CTATTi, € OCHOBO AN
noganblworo etany peabinitTayimHoOro [oOCNiAXKeHHsA B
LbOMY HaMpAMKY.
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BMNJIUB MPOrPAMMU ®I3UYHUX BNPAB HA ONTUMI3ALLIIO MOPYLLUEHHOI 3ATA/IbHOT IMYHOIOTIYHOT PEAK-
TUBHOCTI OPTAHI3MY NIANITKIB 31 CKO/1IO30M

Aunuko A. B., Anuko O. A.

Pestome. CKonios — Ue cknagHa TpMBUMipHa gedpopmalia xpebTa, Wo MoXKe BUHUKATU B Byab-AKOMY BiLj, AK Y
ifionaTUYHIN, TaK i y BTOPUHHIA popmi, ocobnunso y aiteit. JlikyBaHHA CKONiIO3y BUMArae MyabTUAUCLUNAIHAPHOTO
niaxoAy i3 3any4yeHHAM pisHUX paxiBLiB, TAKMX AK PEBMATO/IOMM, PEHTIEHO/I0MM, OPTONeAn Ta NPoTe3ncTu. Bisyani-
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3aLif € OCHOBHUM METOAOM AiarHOCTUKM, AKMIA AONOMAra€e BUABAATU BTOPUHHI NPUYMHU, MOHITOPUTU XBOPUX Ta
OLiHIOBaTN HEOBXiAHICTb XipypriYyHOro BTpyYaHHA.

Mema docniduceHHs Nonsrana y BUBYEHHI BNAUBY Nporpamm ¢isMyHMX BNpaB Ha ONTMMI3aL,ito NopyLieHoi 3a-
rasibHOT IMYHOOTYHOT PEaKTUBHOCTI OpPraHi3my X/I0ONYMKIB Ta AiBYaTOK BiKoM 15-17 poKiB 3i CKONIO30M 3araibHoO-
OCBITHbOI LUKOM.

06’ekm i Memodu OocnioxeHHsA. ba3oto gocniaKeHHa Buctynmna OnekcieBo-[py»KKiBCbKa 3arasibHOOCBITHA ca-
HaTopHa wWwkKona iHTepHar I-1ll ctynewHis Ne 13 gns Aiteit, XBOpMX Ha CKONio3. B pamKax poboTu Hamu 6ynm obcTexkeHi
nianiTkm (28 — xnonumKiB Ta 26 AiB4aTkK) Bikom 15-17 poKiB XBOPUX HA CKOAIO3.

Bci nigniTkM BUKOHYBanu po3pobieHy KoMNaeKcHy nporpamy ¢isvyHUX BNpaB 3 BpaxyBaHHAM BiKy, CTaTi i /K-
OUHM CTyneHsA NopyweHHA NOKa3HWKiB. [A1A BU3HAYeHHA epeKTUBHOCTI BUKOPUCTAHHA LbOro MeToay Y MigniTkis
Bikom 15-17 pokiB 3i ckoniom, 6y10 BUBYEHHSA BNIMYB TPMBaoi peabiniTauii Ha onTMMmisaLito NopyLeHoi 3araibHoi
iMYHONOTYHOT peaKTUBHOCTI OpraHiamy Aitei.

Micns npoBeAeHHHA po3pobaeHoi Nnporpammu GisMUHMUX BNPaB Y XJI0MNUYMKIB i3 CKoNio30m Bikom 15-17 pokiB He
3MIHIOETbCA IHAEKC iIMYHHOT PeaKTUBHOCTI, NiIMPOLUMUTAPHNIN iHAEKC, IHAEKC 3CyBY NEeMKOUMTIB, HenTpodiniHo-nim-
doumnTapHUit KoedilieHT Ta iHAEKC aneprisaLii, Wo € CBiAYEeHHAM BigCYyTHOCTI HEraTMBHOro BNAMBY NpoBeaeHux di-
3M4HMX BNpas. Pazom 3 TUM, y nicna nposeaeHnx GisMyHUX BNpas 3pOCTaE pasiB iHAEKC CNiBBIgHOWEHHA €03UHO-
odinis i nimdoumnTiB, LLO CBIAYNTL MPO aKTMBI3ALLIO PeaKLii rinepyYyTaIMBOCTI IMyHHOI CUCTEMW OPraHi3my X/10M4YMKiB
i3 ckoniozom. Kpim Toro, cnoctepiraeTbCs 3HUMKEHHA iHAEKCY CNiBBigHOWEHHA NiMpouunTiB Ta eo3nHodinis, iHaeKcy
cnisBigHoweHHsA nimdoumTis i LUOE — Ha 36,77%, Wo cnpuae GpopmyBaHHIO TeHAEHLT L0 HOpMani3aLii iMyHHOT pe-
AKTUBHOCTI OpraHi3amy X10N4YmKiB i3 cKoniozom Bikom 15-17 pokis Ha 3,08%.

Binblw epeKTUBHUM BUABMBCA BMNIUB KOMMNAEKCY Gi3YHMX BNPaB Ha 3arajibHy iMyHO/IOTIYHY PeaKTUBHICTb Op-
raHi3amy AiBYaToK i3 cKonio3om Bikom 15-17 pokis. TaK, y AiBYATOK MifABULLYETLCA PiBEHb iIMYHOIOMYHOI peaKTMB-
HicTi opraHiamy Ha 24,68%, WO NiaTBEPAKYETLCA 3POCTAHHAM iHAEKCY CMiBBiAHOLWEHHA NIMPOLUTIB; MOHOLMUTIB
Ha 24,22%, iHAeKcy 3cyBy nerikounTi — Ha 18,90%, HelTpodinbHo-nimpounTapHoro KoediuieHTy —y 2,43 pasu, a
TAKOX 3HUKEHHAM iHAEKCY CriBBiAHOLWEHHS NimboumTiB Ta eo3mnHodinis Ha 9,85%, iHAEKCY CMiBBiAHOLWEHHSA e03u-
HooiniB i nimbouwnTie —y 15,83 pasis Ta iHAeKcy aneprisaLii — Ha 7,41%, 110 € NO3UTUBHUM.

MOpiBHIOKOYM CTaH iIMYHOOTIYHOI PEaKTUMBHOCTI OPraHi3mMy XJIOMYUKIB i AiBYATOK i3 CKONIO30M Micna nposeae-
HOro KoMMneKcy Gi3sYHUX BNPaB CAif 3ayBasKUTK Binbluy edeKTUBHICTb LMX BNpaB y AiBYATOK i3 cKonio3om. Tak, y
[iBYATOK piBeHb iHAEKCY IMYHHOT peakTUBHOCTI opraHiamy BumMiA Ha 48,02% y NOPiBHAHHI 3 X10NYMKaMuK. Buwmmm
y AiBYaT i3 ckoslio3om Bikom 15-17 pokiB € iHAEKC cniBBigHOWeEHHA nimbouunTiB i MOHOLMTIB Ha 48,95%, iHAEKC cniB-
BiAHOLWEHHSA NimpounTis Ta eo3mHodinis — Ha 10,84%, iHaeKc cnisBigHoweHHs AimeounTis i LUOE — Ha 30,68%, a
iHAeKc aneprisauii — Ha 3,85%, WO CBiAYMTb MPO NOHUXKEHHA aneprisaii opraHiamy Aisyatok. Kpim Toro, y gisyar i3
CKO/1I030M BUABIEHO HECYTTEBE 3HUMKEHHA Ha 4,98% HenTpodinbHO-NiMPouuTapHOro KoedilieHTy, CNiBBiAHOLIEH-
HA eo3nHodinis i nimpoumntis — Ha 5,0%.

BucHo8KuU. TaKUM YNHOM, BCTAHOBNEHO, WO Binbll ePpeKTUBHUM BUABMBCA BNINB KOMNAEKCY Gi3UYHUX BNPaB Ha
3arasibHy iMyHONOrIYHY PEAKTMBHICTb OpraHi3amy A4iBY4aTOK HiXK Y X/1I0NYMKIB i3 CKONio30Mm Bikom 15 — 17 pokis. PiBeHb
iHAEKCcy IMYHHOI peakTUBHOCTI OpraHi3amy BULLMI Y AiBYATOK, Y NOPIBHAHHI 3 X/JIONYMKaMM, TAKOXK BULLUIA Y AiBYaT €
iHAEeKC cniBBigHOLWEHHA NiMPOLMTIB | MOHOLMTIB, ¥ A4iBYAT i3 CKONIO30M BUAB/IEHO HECYTTEBE 3HUMKEHHS Ha HEUTPO-
dinbHO-NnimpounTapHoro KoedilieHTy.

Kntouosi cnosa: nignitku, 15-17 pokis, CKonios, 3arasibHa iMyHO/I0TiIYHa PeaKkTUBHICTb, Gi3nMyYHi BNpasu.

THE INFLUENCE OF A PHYSICAL EXERCISE PROGRAM ON THE OPTIMIZATION OF DISORDERED GENERAL
IMMUNOLOGICAL REACTIVITY IN ADOLESCENTS WITH SCOLIOSIS

Dychko D. V., Dychko O. A.

Abstract. Scoliosis is a complex three-dimensional deformation of the spine that can occur at any age, both in
idiopathic and secondary forms, especially in children. Treatment of scoliosis requires a multidisciplinary approach
involving various specialists, such as rheumatologists, radiologists, orthopedists and prosthetists. Vizualization is
the main method of diagnosis, which helps to identify secondary causes, monitor patients and assess the need for
surgical intervention.

The aim of the study is to study the impact of the physical exercise program on the optimization of the disoror-
dered general immunological reactivity of the body of boys and girls at the age range of 15-17 years with scoliosis
in a secondary school.

Object and research methods. As the part of the work, we examined adolescents at the age range of 15-17 years
old with scoliosis.

All teenagers performed a developed complex program of physical exercises taking into account age, gender and
the depth of the degree of violation of indicators. To determine the effectiveness of using this method in adolescents
at the ages from 15 to 17 years with scoliosis, the effects of long-term rehabilitation on optimizing the disordered
general immunological reactivity of the children’s body were studied.

After carrying out the developed program of physical exercises in boys with scoliosis at the age of 15 to 17
years, the immune reactivity index, lymphocyte index, leukocyte shift index, neutrophil-lymphocyte coefficient, and
allergy index do not change, which is evidence of the absence of a negative effect of physical exercises. In addition,
there is a decrease in the index of the ratio of lymphocytes and eosinophils, the index of the ratio of lymphocytes
and ESR — by 36.77%, which contributes to the formation of a tendency to normalize the immune reactivity of the
body of boys with scoliosis at the age from 15 to 17 years by 3.08%.
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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.

Key words: adolescents, 15-17 years, scoliosis, general immunological reactivity, physical exercises.
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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.
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