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38.04%, which is associated with a significant decrease in ESR. At the same time the lymphocyte-granulocyte index
decreases by 10.21%.

After a set of rehabilitation exercises in boys with visual pathology, a tendency to increase the neutrophil-
lymphocyte ratio by 6.24%, the leukocyte shift index — by 5.45%, the index of general resistance of the body — by
8.11%. Simultaneously with these changes the neutrophil shift index decreases in boys by 13.16%, lymphocyte-
granulocyte index — by 6.45%, lymphocyte index — by 7.33%, immunological reactivity index — by 7.14%, as well as
the index non-specific reactivity — by 7.21%.

The growth of the reactive response of neutrophils in girls with pathology of vision, as a very informative, highly
sensitive and least susceptible to erroneous values of the indicator, allows to correctly select improving the physical
development of girls with visual pathology on the bases of assessment of the general condition of the body, data
instrumental cell-laboratory parameters .

In addition, the use of a set of rehabilitation exercises in girls at the age of 7-10 years with visual pathology leads
to a decrease in nonspecific resistance of the body — by 9.06%, which is confirmed by a tendency to reduce the
body’s resistance — by 26.82% and immunological reactivity — by 15.33%.

Conclusions. Thus, the development of a set of rehabilitation exercises for both boys and girls aged 7-10 years
with visual pathology, improves the immune-hematological parameters that characterize the reactive response
of neutrophilic granulocytes in the peripheral blood of these children No changes weren’t identified in immune-
hematological parameters in these children, which could be a contraindication to the use of new sets of rehabilitation

exercises.

Key words: visual pathology, children, rehabilitation, cellular reactivity, immunological and hematological

parameters, neutrophilic granulocytes, physical exercises.
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PIBEHb ®I3U4YHOI NPALE3AATHOCTI | CTAH KUCHEBO-TPAHCIMOPTHOI CUCTEMU
Y OITEW 31 CKO/1I0O30M

[eprXaBHUI BULLMIK HaBYaNbHUIA 3aKnag, «[JoH6ACbKMA Aep)KaBHUI NnegaroriyHKii yHiBepcuTeT»
(m. Cnos’AAHCBK)

38’A30K ny6niKauii 3 naaHOBMMM HayKOBO-A0-
cnigHumu po6otamu. [aHa pobota € ¢parmeHTOmM
HOP [OBH3 «[JoHb6AcbKkuit Aep:kaBHWUA NeparoriyHui
yHiBepcuTeT» «BMBYEHHA afanTauiiHUX peakLuiin op-
raHiamy, Wo GpopmyoTbCs Nig, BNANBOM Pi3HOMAHITHUX
¢daKTopiB NnpMpoam Ta cycninbcTa», N aeprkpeectpau,ii
0115U003314.

Bcryn. 3paTHicTb AtoamHK 40 GisMYHOI Ta colianbHOI
apanTaLii CKnagHa i pisHomaHiTHa. BoHa BM3HAYaeTbeA
6aratbma pakTOpamu, B TOMY YMCAi COMATUYHUM CTa-
HOM, 34aTHICTIO NepeHocUTU i3nYHi i NcMxoemMouinHi
HaBaHTAXEHHS, CTyneHem TpeHoBaHocCTi Towo [1, 2, 3,
4,5,6,7,8,9,10, 11, 12].

Y nigTpumui romeoctasy Ta Moro perynauii Hai-
BaXK/IMBIlLA PONb HANEXUTb B3aEMOAIAM CepLeBO-Cy-
OVHHOT, HepPBOBOI, M'A30B01, ANXa/IbHOI Ta iIMYHHOT cuC-
TeM, 3a/103 BHYTPIWHbOI CeKpeLiii, opraHam Big4yTTiB,
a TaKoXK rinoTtanamo-rinodisapHoi i nimbiyHOI cuctem
mo3ky [1, 2,3,4,5,6,7,8,9, 10,11, 12].

OLHMM 3 Ba*KKMX BUAIB NOPYLIEHHA aganTau,ii, Wo
NpU3BOAATb A0 COLiaNbHOrO AedeKTy, couianbHOi He-
[0CTaTHOCTI, € 3axBoptoBaHHA (OPA — onopHO-pyxoBOro
anmaparty) [1,2,3,4,5,6,7,8,9, 10, 11, 12].

3 ypaxyBaHHAM 0COB/MBOCTEN PO3BUTKY AiTein 3i
CKONiO30M, a TaKox bepyun 40 yBarM NpuMUMHM ix na-
Tonorii, BUMHUKAE npobnema nNpPaBUAbHOrO HaBYaHHA
TaKOro KOHTWUHIEHTY AiTei/nianitkis 3 meTtoro 3anobi-
raHHA MOX/IMBUX BTOPUHHUX BiAXMNEHD B EMOL,iNHIN Ta
iHTeneKTyanbHil chepax, GisMUHOMY PO3BUTKY, @ TAKOXK
PaHHbOI iHBaNigM3aLii.

v.v.dichko@ukr.net

MeTtolo gocnigyeHHa 6yno gocniautu piseHb ¢i-
3MYHOI NpaLe3gaTHOCTI i CTaH KUCHEBO-TPAHCMOPTHOI
cuctemu y aitent 3i ckoniosom I-ll ctyneHs 3a napame-
Tpamu Ta iHAEKCaMM, WO XapaKTepusyrTb npauesaaT-
HiCTb.

06’eKT i meTogu pocnhigyeHHa. bazamu ana gocni-
OXKEeHHA BUCTYNUAKU: cheljiani3oBaHa 3arasibHOOCBITHA
CaHaToOpHa LWWKoNa-iHTepHaT Ana Agitel 3i cKonio3om m.
OnekcieBe-[Ipy»KKiBKa Ta 3arasibHOOCBITHA WKona Nel7
M. Cnos’aAHcbKa [loHeubKoi obnacTi.

[ocnigxkeHHsa nposegeHo y 19 aitei Bikom 10-14
pokKiB 3i ckoniozom (9 xnonuukis i 10 gisyaToK). Y Akoc-
Ti KOHTPOJIbHOI TPYNU aHaNoriyHi AOCNiAXKeHHs 6yan
nposezgeHi Ha 24 NPaKTUYHO 340POBMX OAHOAMITKax (12
xnonuukis i 12 agisyatok).

[na po3po6KM aleKBaTHOTO KOMMJIEKCY afanTUBHUX
bi3MYHMX HaBaHTaXeHb HaMM NPOBEAEHO AOCNIAKEHHA
®i3nMyHOT Npaue3aaTHOCTI B T.4. i B AMHaMIL,i, ToNepaHT-
HOCTi [0 Oi3VYHUX HaBaHTaXKEHb, @ TaKOX OKpPemMUX
napameTpis cepueso-cyamHHoi (CCC) i BereTaTUBHOI
HepBoBOiI cuctem (BHC), MaKCMManbHOro CMOXMBAHHSA
KucHio (MCK) y aiTeit 3i ckonio3om i NpakTUYHO 340p0-
BUX, iIEHTUYHUX 33 BiKOM ZiTeN.

LocnigKeHHA npoBeAeHi 3rigHO 3 NOJIOXKEHHAMM
KoHBeHujii Pagn €sponu «lMpo 3axucT npas Ta rigHoc-
Ti NOAMHU B acnekTi biomeanunHu» (1997), «ETnu-
HUX MPUHUMNIB MEAUYHUX HAYKOBUX OOCAIAMKEHb i3
3a/yYEeHHAM JIIOACBKUX CYy6’eKTiB», NPUNHATUX 52-t0
Acambneeto BcecBiTHbOI meguuHoi Acouiauii (2000),
«3aranbHoi AeKknapauii npo 6ioeTuky Ta npasa AAU-
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Tabnuua — MapameTtpum Ta iHAEKcHU Pi3MUHOT NpaLLe3aaTHOCTI y AiTel 3 ckonio3om B Biui 11-14 pokis

MpakTnuHo 340pO0BI AiTH [ith 3i ckoniozom

MokasHuKK (lﬁ:::sl XJIONYMKKN AiByaTKa p XIONYMKMN Aisuatka P P P

(n=12) (n=12) (n=9) (n=10) 1 2
®disnyHa npauesaaTHicTb Krm*xs [1482,00+17,00|1562,00+24,33|<0,05|1562,00+43,56| 403,30+19,38 |<0,01|>0,05|<0,01
BigHOCHa npaue3aaTtHicTb Krm*xs/Kr| 36,75+3,46 38,83+3,00 |>0,05| 38,8115,95 8,70+5,64 |<0,01|>0,05|<0,01
O6car cepusa cm®  [989,92+164,82(1019,00+15,00(>0,05| 1019,00+7,56 | 262,10+23,72 | <0,01 |>0,05 [<0,01
BigHOCHMIA 06cAr cepusn cm3/Kr 16,75+3,38 16,92+2,60 |[>0,05| 16,93+2,84 12,90+4,50 |>0,05|>0,05(>0,05
YpapHuii 06’em Kposi MA 144,75+25,25 | 150,25+13,58 |>0,05| 150,30+2,84 | 57,10+25,50 |<0,01|>0,05|<0,01
XBUAUHHMIA 06cAar KpoBoobiry| 1/x8 4,25+1,88 4,25+1,58 |>0,05| 4,21+1,59 2,99+1,95 |>0,05|>0,05(>0,05
Cepuesuii iHgeKc no PWC n/xs/m? 3,25+0,96 3,33+1,00 |>0,05| 3,38+1,97 2,1741,20 |>0,05|>0,05|>0,05
MCK 3a 06carom cepus mn 3866,00+23,83(3947,00+39,17 {>0,05[3947,00+49,78(1786,00+26,40| <0,01 | >0,05|<0,01
LLIBUAKICTb KPOBOTOKY mn/kr/xs | 11,75+1,92 12,25+2,46 |(>0,05| 12,28+1,58 7,60+2,92 |>0,05(>0,05|>0,05
A6contoTHe 3HaueHHA MCK mn/xs |4363,00+33,67| 4515,00+7,67 |<0,01|4515,00+9,78 | 1843,00+8,80|<0,01|<0,01 [<0,01
BigHocHe 3HaueHHAa MCK mn/xs/kr | 106,50+13,00| 111,75+6,38 |>0,05| 111,78+5,31 | 40,79+11,37 [<0,01|>0,05|<0,01

MpuMiTKK: P — pi3HNLA SOCTOBIPHA MiK MPAKTUYHO 340POBUMM i 3i CKONIO30M X/IONYMKAMK i AiB4aTKamu. P! — pisHULA JOCTOBIPHA MiXK NpaKTUY-

HO 3/10POBMMM i 3i CKONIO30M X/IONUYMKaMU. P2 — pi3HMLA LOCTOBIPHA MisK NPAKTUYHO 340POBMMM i 3i CKONIO30M AiBYaTKaMM.

HU», NPUNHATOI pe3ontoLieto eHepanbHOi KoHbepeHL;T
KOHECKO (2005), npuHumnamu lenbciHCbKOI geKknapauii
(1964) Ta 3 AOTPUMAHHAM YNHHUX HOPMATUBHUX BUMOT
YKpaiHu. baTbKu BCix gitei ganun iHbopmoBaHy NUCbMO-
BY 3roAy A8 NpoBeAeHHs 06CTeXeHHs iX AiTel i BUKo-
PUCTaHHA OTPMMAHUX AAaHUX B HAYKOBIli poboTi.

CTaTUCTUMYHY 06PODBKY OTPUMAHUX Pe3ynbTaTiB Npo-
BOAM/M 33 3arajbHOBIAOMMMMU METOAAMMU Bapiabenb-
HOI CTaTUCTMKM 3 BU3HAYEHHAM cepefHix BennunH (M)
i CTaHAapTHOT NOMUAKK (xm). [loCTOBipHiCTb AaHUX ANA
He3anexHux BMbipoK po3paxyBaTu 3a t KpuTepiem Stu-
dent. Pi3Huuto BBaXkanm goctosipHoto npu P>0,05.

Pe3ynbTatv gocnigiKeHHA Ta ix 06rosopeHHs. Bigo-
MO, O piBeHb $i3MYHOI NpaLesaaTHOCTI y AiTen 3poc-
Ta€e 3 BiKOM. Pe3ynbTaTi AocnigxeHHs piBHA ¢isnyHOI
npawuesaaTHocTi aitei Bikom 11-14 pokis i3 aedpekramm
XpebTa HaBegeHi y Tabauu,i.

AK 3acBiguyloTb pes3ynbTaTn AOCNIAKEHHA cepes
NPaKTUYHO 34,0POBUX AiTel BUWMI Ha 5,40% (P<0,05)
piBeHb NpaLe3faTHOCTi BCTAaHOBAEHWI Y AiBYATOK, Y
HUX TAKOX BULLe abcontoTHe 3HaveHHss MCK Ha 3,48%
(P<0,01).

3MmicT iHWKX HaBegeHUX y TabauLi NOKa3HUKIB HO-
CATb TEHAEHLUIMHUIN XapaKTep i A4OCTOBIPHOI pi3HML He
3adikcoBaHo.

Y piten Bikom 11-14 pokis 3 naTonorieto xpebTa (cKo-
Nio3) NPU3BOAMUTL Y XNONUYMKIB A0 NiaBULLEHHS i3nu-
HOI i BigHOCHOI Npaue3aaTHocTi Ha 5,40% i Ha 5,61%;
36inbleHHs 0bcAriB cepua Ha 2,99%, yaapHoro ob6’emy
KpoBi Ha 3,83% WwBKAKOCTI KpoBoobiry Ha 4,51%, niasu-
LLeHHs abcontoTHOro 3HavyeHHAa MCK Ha 3,48%, BigHoC-
Horo 3HavyeHHA MCK Ha 4,96%. Takum YMHOM, CKONio3 y

Xnonuyukie Bikom 11-14 pokis NnpusBoguTb y HinblwocTi
BUMNAAKIB 40 NiABULLEHHA NOKAa3HMKIB Pi3nyHOI npaues-
OaTHOCTI.

30BCiM iHLWY KapTMHY O4EpP*KaHO NPU BCTAHOB/EHHI
piBHA }i3MYHOI NpaLe3naTHOCTI y AiBYaTOK i3 gedeKTa-
MK xpebTa y Biuj 11-14 pokis. Y giyaToK Bikom 11-14
POKiB i3 CKO/IIO30M CYTTEBO 3HMMKYETbCA i3nyHa npa-
uespaTtHictb y 3,87 pasiB, BiAHOCHA npaue3naTHICTb
— vy 4,46 pasiB, 0bcar cepus 3HMKYETbCA Y 3,89 pasis,
BigHOCHUI obcar cepua — Ha 31,16%, yaapHuii 06’em
KpoBi —y 2,63 pasu, XBUINHHWUIA 06’em KpoBOObiry — Ha
42,14%, cepueBuit iHaekc — Ha 53,46%, MCK 3a obca-
rom cepua —y 2,21 pasu, WBUAKICTb KPOBOTOKY —Yy 1,61
pa3u, abcontoTHe i BigHOCHe 3HaYeHHA MCK —y 2,45 i B
2,74 pasu.

BUCHOBKU. TaKMM YMHOM, CHOPMOBAHUI CKOMIO3 Y
Aaiten Bikom 11-14 pokiB y x/70M4MKiB y BinbwocTi BU-
nagkKis Npu3BognTb 40 NIABULLEHHA PiBHA NOKA3HUKIB,
O XapaKTepu3ylTb PISHOCTOPOHHI XapaKTepUCTUKU
¢disnyHOI npauesgaTtHocTi. Y AiBYaTOK TOro K BiKy i3
nedektammn xpebta cytreBo (Ha 31,16% y 4,46 pasis)
NMOHUKYETbCA piBeHb Pi3MYHOI i BiAHOCHOI Npaue3aat-
HOCTI, 3araNbHOrO i BiAHOCHOTO 06’eMy cepus, yaapHOro
06’eMy KpoOBi, XBUIMHHOTO 0b6CAry KpoBoobiry, cepue-
Boro iHaekcy no PWC, MCK 3a obcarom cepusa, WwWenAa-
KiCTtO KPOBOTOKY, aBCONIOTHOTO i BiZLHOCHOIO 3HAYEHHSA
MCK.

MepcnekTusu noganbliux AocnigKeHb. OaepKaHi i
HaBeAeHi y CTaTTi OCHOBHI HAYKOBI MONIOXEHHA € NiagcTa-
BOIO /19 PO3POOKM KOMMAEKCy afanTUBHUX Gi3UYHMX
HaBaHTaXeHb ANA PO3BUTKY Gi3UYHOI NpaLe3aaTHOCTI Y
AiTen 3i CKONio30M i NPaKTUYHO 340POBUX AiTEN.
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PIBEHb ®I3UYHOI NPALLE3AATHOCTI | CTAH KUCHEBO-TPAHCMOPTHOI CUCTEMMW Y AITEM 31 CKONIIO30M

Ownuko O. A., Ainuko B. B, KnumeHko 0. C., Aunuko 4. B., 3iHoBies O.M.

Pe3stome. Memoto docnidoneHHs Byno BUBYNTU piBeHb $i3NYHOT NpaLe3aaTHOCTI | CTaH KUCHEBO-TPAHCMNOPTHOI
cucTeMu y diTel 3i ckosliosom I-ll cTyneHs 3a napameTpamu Ta iHAEKCAMM, LLO XapaKTepusyoTb Npaues3aaTHICTb.
basamu 4nAa AocnigXKeHHs BUCTYNWAW: chelianizoBaHa 3ara/ibHOOCBITHA CaHATOpPHA LWKO/Ma-iHTepHAT Ans Aiten
3i ckoniozom m. OnekcieBe-[py:KKiBKa Ta 3arasibHOOCBITHA WKosa Ne17 m. Cnos’sHcbKa JoHeubKoi obnacti. Ans
pPO3pO6KM afeKBAaTHOrO KOMMNAEKCY afanTUBHUX i3UYHUX HAaBaHTaXKeHb HAaMK MPOBEAEHO AOCAIAMKEHHA ¢i3ny-
HOT NpaLe3faTHOCTI B T.4. i B AMHaMIL, ToNepaHTHOCTI A0 i3MYHMX HAaBaHTaXKeHb, @ TAKOXK OKPEMMX MapameTpis
cepueBo-cyamHHoi (CCC) i BeretatuBHOI HepBoBoi cucTem (BHC), makcMmanbHOro crnoxmsaHHA KucHio (MCK) y
AiTel 3i CKONIO30M i MPAKTUYHO 340POBUX, IAEHTUYHMX 32 BIKOM AiTel. AK 3acBigvytoTb pe3ynbTaTn A0CNiAKEHHA
cepes NpakTUYHO 340POBUX AiTel BulMii Ha 5,40% (P<0,05) piBeHb Npaue3aaTHOCTI BCTAaHOBAEHWUI Y AiBYATOK, Y
HUX TaKOX BULLEe abcontoTHe 3HayeHHs MCK Ha 3,48% (P<0,01). Ak 3acBiguyoTb pe3ynbTaTv AOCNIAKEHHA. AiTel
Bikom 11-14 pokiB 3 naTtonorieto xpebTa (CKONi03) NPU3BOAUTL Y XIONYMKIB A0 NiABULWEHHA }i3UYHOI i BiAHOCHOT
npauesgatHocTi Ha 5,40% i Ha 5,61%; 36inbweHHA yaapHOro o6’eMy Kposi, WBMAKOCTI KpOBOOLIry, NiaBULLEHHA
abcontoTHoro 3HavyeHHA MCK. TakMm YMHOM, CKONiO3 y XJ10N4YKKiB Bikom 11-14 pokKiB npusBoguTb y BinbLIoOCTi BU-
nagKis 4o NigBULLEHHS NOKAa3HUKIB ¢i3MUHOT NpaLe3aaTHOCTI. 30BCiM iHLIY KapTMHA NPW BCTAaHOB/EHHI piBHA ¢i3ny-
HOI Npaue3aaTHocTi y giB4yaTok. ChopmoBaHMii ckonios y aiten Bikom 11-14 pokiB y x10N4YMKiB y BinbLOCTi BUNAAKIB
npM3BOAMUTb A0 NiABULLEHHA PIBHA NMOKA3HUKIB, LLO XapaKTepM3yoTb Pi3HOCTOPOHHI XapaKTepUCTUKK GisMYHOI npa-
Le3faTtHocTi. Y AiBYaToK TOro X BiKy i3 Aedektamu xpebTa cyTreBo (Ha 31,16% y 4,46 pa3iB) NOHUNKYETLCA PiBEHb
di3nyHOI i BiAHOCHOI NpaLe3aaTHOCTI, 3ara/bHOro i BigHoCcHOro o6’emy cepug, yaapHoro o6’emy KpoBi, XBUMHHOTO
obcary kpoBoobiry, cepuesoro iHgekcy no PWC, MCK 3a obcAarom cepugs, LWBUAKICTIO KPOBOTOKY, abCONIOTHOTO i Bif-
HOCHOrO 3HavyeHHA MCK.

Kntouosi cnosa: fitn, ckonios, ¢pisnyHa npauesaaTHicTb, cepuesuit inaekc PWC, MCK.

THE LEVEL OF PHYSICAL WORKING CAPACITY AND CONDITION OF OXYGEN TRANSPORT SYSTEM IN CHILDREN
WITH SCOLIOSIS

Dychko O. A., Dychko V. V., Klymenko Y. S., Dychko D. V., Zinoviev O.M.

Abstract. The aim of the study was to study the level of physical working capacity and the state of the oxygen
transport system in children with scoliosis of I-Il degree on the parameters and indices that characterize the working
capacity. The bases for the study were: the specialized secondary sanatorium boarding school for children with sco-
liosis in Oleksiyive-Druzhkivka and the secondary school in Slovyansk in Donetsk region. To develop an adequate set
of adaptive physical activity, we conducted a study of physical performance, also in the dynamics, exercise tolerance,
as well as certain parameters of the cardiovascular (CCC) and autonomic nervous system (ANS), maximum oxygen
consumption (MSC) in children with scoliosis and almost healthy, identical in age children. According to the results of
the study among almost healthy children, the level of working capacity is higher by 5.40% (P<0.05) in girls, they also
have a higher absolute value of MSC by 3.48% (P<0.01). The results of the study evidence that the children from 11
to 14 years with pathology of the spine (scoliosis) leads to an increase in boys’ physical and relative working capac-
ity by 5.40% and 5.61%; increase in stroke volume, blood circulation, increase in the absolute value of MSCs. Thus,
scoliosis in boys aged 11-14 years leads in most cases to increased physical performance. Quite a different picture
in establishing the level of physical working capacity can be observed in girls. Formed scoliosis in children at the age
of 11-14 years in boys in most cases leads to an increase in the level of indicators that characterize the diverse char-
acteristics of physical working capacity. At girls of the same age with defects of a backbone the level of physical and
relative working capacity, the general and relative volume of heart, stroke volume of blood, minute volume of blood
circulation, cardiac index on PWC essentially decreases (by 31,16% in 4,46 times), MSCs by heart volume, blood flow
rate, absolute and relative values of MSCs.

Key words: children, scoliosis, physical working capacity, cardiac index PWC, MSC.
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