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Llenb: oLeHKa NokasaTteneil cepaeuHo-cocyamctoit cuctemsl (CCC) peTeit co cnactuyeckumu popmamm AeTckoro LepebpanbHoro napanuya (ALUN) nog
BO3zeNcTBMEM GpU3NYECKOM HarpysKu.

Matepuan u metoapl: 661710 06cneaoBaHo 24 pebéHka B Bo3pacTe 12-14 et co cnactnyeckumu dopmamm ALUMM. B | rpynny (n=12) sBowwan getv co cna-
CTUYEeCKOM aunnerven (cpenHuii Bospact — 13,3+1,2 ner), Bo Il rpynny (n=12) — co cnacTnyeckoii f,BolHOW remunaervent (cpesHuii Bospact— 13,8+ 0,9
ner). CoctosHue CCC oLeHMBANOCh MO YaCTOTe CEpPAEYHbIX COKpaLLeHuid, ALl, Ny1bCOBOMY LaBNeHUIO, CUCTONMYECKOMY 06bEMY KPOBU, NOKa3aTeNto
KayecTBa peakLym Ha GU3nYecKyo Harpysky 1 Tuny peakumu CCC Ha ¢pr3mnyeckyto HarpysKy no JleTyHoBy. B kauecTBe Harpy304HOro Tecta NpUMeHAIN
BMAOM3MEHEHHYIO Npoby MapTuH3-KywenescKoro.

Pesynbrartbl: y fieTell BbIABIEH rMNEPTOHWUYecKMiA TUN peakummn CCC. UccneaoBaHna Nokasanu, 4to 41a obenx rpynn napameTpbl 4acToTbl CEpPAEYHbIX
CoKpalleHuii, A[l, NynbCOBOrO AaBAEHWUA U CUCTONIMYECKOTO 06bEMA KPOBM HE MMENN CTaTUCTUYECKM 3HAUMMbIX PA3/IMUMIA KaK [0 Harpysku, Tak u
nocne Heé. OQHAKO MoKasaTe/lb KauecTBa peakumm Ha GU3MYECKYIO HarpysKy Bbli CTaTUCTUYECKM 3HAUMMO Huxe Bo |l rpynne 0,125+ 0,008 mm Hg/
ya/MuH, yem 8 | rpynne 0,135+ 0,009 mm Hg/ya/mun (p<0,05).

3akntoueHue: y geteit ¢ [LIN Kak B popme cnacTMUYECKOM AUNAernm, Tak U CnacTMYeCKoN ABOMHOM reMunieruy BbiABNEH r’MNePTOHUYECKUIA TUM pe-
akuum CCC Ha npoby MapTuH3-Kywenesckoro. NMpoBeagHHOE UcCnea0BaHNE NMOKa3ano BaXKHOCTb onpeaeneHuns peaktusHoctn CCC Ha ¢usmnyeckyto
HarpysKky Ans NoCTPOeHUA MHAMBUAYAbHONM NporpaMmbl peabunutauum geteit ¢ ALM.

Kntouesble cnoBa: demckuli yepebpanbHbili napanuy, cepdeyHo-cocyoucmas cucmema, MoKA3amesnb Ka4ecmea peakyuu Ha u3uYecKyro HazpysKy,
npoba MapmuH3-Kywenesckoeo.

Ana yntupoBaHuAa: bpyiikoB AA. M3ameHeHNs PU3MONOrMYECKMX NMOKasaTeNein opraHnama feTei co cnactuyeckummn dopmamm LepebpasbHoro napannya
NoZ BO3AENCTBMEM DU3MNYECKOI Harpy3Ku. BecmHuk AsuyeHHsl. 2021;23(2):201-7. Available from: https://doi.org/10.25005/2074-0581-2021-23-2-201-207
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Objective: To assess the indicators of the cardiovascular system (CVS) affected by exercise in children with various forms of cerebral palsy (CP).
Methods: Total of 24 children aged 12-14 years with spastic type of CP were enrolled in the study. They were divided into two groups. Group | included
children with spastic diplegia (mean age 13.3+1.2 years), group Il — with spastic double hemiplegia (mean age 13.8+0.9 years). For evaluation of the
CVS functional condition, the heart rate (HR), blood pressure (BP), pulse pressure (PP), stroke volume (SV), quality and type of CVS response to physical
activity (Letunov’s test) were assessed. A modified Martine-Kushelevsky test was used as an exercise test.

Results: All children revealed hypertensive type of CVS response to the Martine-Kushelevsky test. Our investigation showed that for both groups of
children HR, BP, PP, and SV did not significantly change after the exercise, while the indicator of the type of CVS response to physical activity (Letunov’s
test) was significantly reduced in group Il (0.125+ 0.008 mm Hg/bpm), compared to the group | (0.135+ 0.009 mm Hg/bpm) (p<0.05).

Conclusion: Children with both spastic double hemiplegia and spastic diplegia showed hypertensive type of CVS response to the Martine-Kushelevsky
test. The study showed the importance of evaluation of the CVS reactivity to the exercise for the development of individual rehabilitation programs
for children with CP.
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BBEAEHME INTRODUCTION

Jetckuii  uepebpanbHbiii napanvd  (ALM) paccmatpusaeTtcs High prevalence of the CP makes it a crucial socially signifi-

KaK aKTya/ibHas U COLMaNbHO 3HAUMMan npobnema B CUY BbICOKOW
PacnpPOCTPAHEHHOCTU AaHHOrO 3aboneBaHus [1-5]. Mpu ALMN otmeva-
OTCA U3MEHEHUA ABWUraTeNbHbIX, MCUXMYECKUX U pedeBbiX QYHKUMNM,
KOTOpble MOFYT COMPOBOXAATbCA PACCTPOMCTBAMM 3PEHMSA, CIyXa,

cant challenge [1-5]. In patients with CP motor activity, cognitive
functions and speech are affected, which may be accompanied by
vision, hearing, and tactile impairment [13-16]. The level of motor
dysfunction depends on the daily physical activity of children [6-9].
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ocA3aHuA. HapyleHns ABUraTe/IbHOWM aKTMBHOCTM 3aBUCAT OT YPOBHSA
exxeaHeBHOM dU3NYECcKo Harpysku y aeten [6-9].

Kak n3BecTHo, Pn3mnyeckan Harpyska — Heobxoammoe ycnosue
ans GopMUPOBAHUA U Pa3BUTMA ABUraTeNIbHON akTUBHOCTH [1, 5]. Cu-
CTemMaTUyeckne peabunuTaLMoHHbIE MePONPUATUS NPUBOAAT K TOMY,
4TO Y AeTei GopmmMpyrOTCA GYHKLMOHANbHbIE pE3epBbl CEPAEYHO-CO-
cyamcton cuctembl (CCC) [1, 6, 7].

OfHaKO, U3-3a UMEIOLLMXCA HAPYLIEHWI B BEreTaTMBHOMN HepB-
HOM cucTeme y aeteit ¢ LN, dpusndeckas Harpyska u/mam ynpasHe-
HUA, a TaKkKe NledebHbI Maccaxk YpeBaTbl passBuTHeM aucbanaHca
CMMNATO-BarasbHOM KOOPAMHALMK CEPAEUHO AeATenbHoCTH [8, 9].

BmecTe ¢ TeM, NPUMEHEHNE BUOXMMMUYECKUX METOLOB AA Bbl-
ABJIEHMA Pa3/INYHbIX M3MEHEHUIN GYHKLMOHaNbHOrO coctoaHma CCC
neteli ¢ AUN nog Bo3aeiicteuem GpU3MUECKOW peabunutaumm aMmm-
TUPOBAHO B CWUJ/TY TAXKECTU 3a60/71€BaHMA U 0COBEHHOCTEN MX NCHUX03-
MOLMOHaNbHOMO PearnpoBaHnsa Ha NPoBoAMMblE MaHuUnyaaumm [10,
11]. B cBA3M C 3TUM, U3ydeHUe auanas3oHa uameHeHnin CCCy peTeit ¢
AN nog Bo3aeicTaremM pasnnyHoro 06bEma 1 cteneHn dusmyeckoi
HarpysKun 0CTaéTca aKkTyasbHbIM.

LLENb UCCNEAOBAHMUA

OueHKa nokasatenei cepaedHo-cocyaucroin cuctembl (CCC) ae-
Tel co cnacTuyecknmm Gopmamm AeTCKOro LepebpanbHoro napaamya
(ALN) noa Bo3aencTBrEM DU3NYECKON HArpy3Ku.

MATEPUAN U METOADI

WcenepoBaHne npoBoamaocb Ha 6ase TamboBCKoM 06/1acTHOM
[LETCKOM KMHUYECKo 60bHULBI. [N AOCTUKEHWA Lenn bbian obene-
[l0BaHbl 24 pebéHKa B Bo3pacTe 12-14 neT co cnactuyeckrmmn Gopmamm
OLUMN. B rpynny 6b1am BKAOYeEHbI 12 aeteld, ctpagatowmx AL 8 popme
cnacTMyeckoii aunnernm (cpeaHuii Bospact coctasun 13,3+ 1,2 net), a
8o Il rpynny — Toske 12 peteid ¢ AL, Ho B dopme cnacTuueckoi 4Boit-
HOV remunaernm (cpeaHmin Bospact coctasun 13,8+0,9 ner).

B KayecTBe Harpy3o4HOro Tecta NPUMEHAAN BULOU3IMEHEHHYIO
npoby MapTuHa-Kywenesckoro. Mepes nposeaeHvem npobbl y ae-
Tei M3mepAnu apTepuanbHoe gasnenuve (AL) M 4acToTy cepaeuHbIX
CoKpalleHuit (YCC). Oanee aetu BbinoaHAnM 20 npuceaHuii 3a ogHy
MUHYTY, NPY 3TOM AEPKaNNCb PYKaMM 3a LLIBEACKYHO CTEHKY.

Wccneposanu cnepytowme nokasartenm CCC:

e YCC (ya/muH) — onpesenany NaabnatopHo 40 M nocie Ha-
TPY3KM

e AL (Mm Hg) — uamepanu mexaHU4ecKMM TOHOMETPOM MO
meTogy KopoTkosa

e nynbcosoe Aasnenve (M) — pasHuLa Mexay cuctonmye-
CKUM apTepuanbHbiM gasneHvem (CAL) u guactonuye-
CKMM apTepuanbHbiM faBneHnem (OAL)

*  cucTonnyecknit obbém Kposu (COK) no Starr

®  MOKa3aTe/lb KayecTBa peakLuu Ha GU3NYECKYI0 HarpysKy:
MKP = (nﬂ'nocne Harpyskn na )/

(qccnocne Harpysku - 10 HarpysKu
e Tun peakumn CCC Ha Ppu3myeckyto Harpysky no JleTyHosy.

10 Harpysku

CratncTMyeckan 06paboTKa AaHHbIX OCYLLECTB/IEHA C MOMOLLbHO
naketa «Statistica 10» (StatSoft Inc., USA). Bbiuncnanuch cpeaHue
3HAYEHUA W UX CTaHAAPTHaA owWbKa. CpaBHeHWE 3Ha4eHUI npose-
[leHO HenapameTpPMYECKUMM METOAAMM: A1 HECKO/IbKMX 3aBUCUMbIX
BbIGOPOK — NpK NOMOLLM KpuTepua PpuamaHa, A1 Napbl 3aBUCUMbIX
BbI6OpOK — no T-kpuTepumio BUNKOKCOHA, a A/1A Napbl HE3aBUCUMbIX
BbI6OPOK — No U-Kputeputo MaHHa-YWUTHU. Pasnnums cuntanmch CTa-
TUCTUYECKM 3Ha4YMMbIMK npwu p<0,05.
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Exercise is a necessary condition for the maintenance of
motor function [1, 5]. Regular rehabilitation measures lead to for-
mation of children’s CVS functional reserves [1, 6, 7].

However due to the impairment of the autonomous ner-
vous system in children with CP, exercise and massotherapy may
result in development of disbalance in the sympatho-vagal coor-
dination of the cardiac activity [8, 9].

Application of various biochemical tests to assess the func-
tional changes in the body of children with CP under the influence
of physical rehabilitation is challenging due to the severity of the
disease and the peculiarities of their psycho-emotional response
to manipulations [10, 11]. In this connection a study of the range
of changes in the CVS of children with SP remains highly relevant.

OBIJECTIVE

Assessment of the CVS indicators in children with various
forms of spastic CP influenced by exercise.

METHODS

The study was conducted in the Tambov Regional Children’s
Clinical Hospital. To achieve the goal, 24 children aged 12-14
years with spastic type of CP were enrolled in the study. They
were divided into the two comparable groups. Group | included
boys and girls diagnosed with spastic diplegia form of CP (mean
age 13.3%1.2 years), while group Il included children with spastic
double hemiplegia (mean age was 13.810, 9 years).

A modified Martine-Kushelevsky test was used as an exer-
cise test. Before the test, children’s BP and HR were measured.
Then the children performed 20 squats in one minute, while
holding the wall bars with their hands.

The following parameters of CVS were evaluated:

¢ HR (beats/min), determined by palpation before and
after the exercise;

e  BP (mm Hg), measured with a mechanical tonometer
by Korotkov method;

e pulse pressure (PP) — the difference between systolic
blood pressure (SP) and diastolic blood pressure (DP);

e stroke volume (SV), Starr formula;

e indicator of quality response to exercise (QR), calculat-
ed as (PP PP /

(HRafter exercise
e type of CVS response to exercise (Letunov’s test).
Statistical data processing was done using the Statistica 10
package (StatSoft Inc., USA). The mean values and their standard
error were calculated. The comparison of values was carried out
by nonparametric methods: Friedman test for several depen-
dent variables; Wilcoxon T-test — for paired dependent samples,
Mann-Whitney U-test — for paired independent samples. Differ-
ences were considered statistically significant at p<0.05.

after exercise before exercise)

before exercise)

RESULTS AND DISCUSSION

The study showed that the duration of BP recovery after the
exercise in children with spastic diplegia was shorter than in chil-
dren with spastic double hemiplegia (Table 1).

As follows from the Table 1, after the exercise the HR was
statistically significantly increased in children of both groups. Its
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PE3YNIbTATbI U UX OBCYXXAEHUE

Kak nokasano uccnegosaHue, nepuog socctaHoBneHma ALl no-
cne GU3NYECKOW HarpyskM y AeTei co cnacTM4ecKon aunnermen Ha-
cTynan bbicTpee, Yem y feTei Co CnacTUYECKoW ABOWHOM remuniery-
eli (tabn. 1).

M3 1abn. 1 cnepyer, uto YCC nocne GU3MYECKOMN HarpysKu cTaTu-
CTMYECKM 3HAYMMO BO3pacTana y aeteit obeux rpynn. E€ nonHoe Boc-
CTaHOB/IEHWE MOC/E HarPy304HOro TeCTa NPOUCXOANO0 NOCAe NATOM
MMHyTbI. MonHoe BoccTaHoBneHne CA, u [U[] nocne Harpysku y getei
| rpynnbl 4OCTUrANOCh K NATOM MUHYTe. Bo Il rpynne BoccTaHoBAEHWE
3TUX MOKasaTesiell OTMEYEHO Noc/e NATON MUHYTbI. Y aeteit 0beunx
rpynn MMen MecTo rmnepToHMYeckuid Tun peakummn CCC. OTmeyeHo
3HauuTenbHoe yyaweHue YCC ¢ nosbiweHvem CAL v OAL nocne
br3nYecKoM Harpyskm, xapakTepusytolleeca Mea/ieHHON Hopmanu-
3aupen 3TUX NoKasaTenei B BOCCTaHOBUTENbHOM nepuoge. OaHako
CTaTUCTUYECKM 3HAUMMOM Pa3HUMLLbI MEXAY Fpynnamm No TakMm napa-
meTpam, kak YCC n Afl, He BbIABNEHO.

B T1abn. 2 npuBegeHbl gaHHble no usmeHeHuam MM n COK no
rpynnam 40 1 nocae Harpysku.

Kak BuaHo 13 Tabn. 2, B 0benx rpynnax BbisiB/IEHbl 3HAYUMbIE
pas3nnuma no nsmeHeHnam COK [0 1 nocne Harpysku, C yMeHbLLEHW-
em nocneaHero nocne GuUsnyYecKkmx ynpaHeHnin. OfHaKo 3TU NoKasa-
TE/IM He UMENIM 3HAUMMOTO pa3nnuma y aeteit obeux rpynn (p>0,05).

CpaBHUTENbHDBIN aHaNW3 NOKa3aTeNs KayecTsa peakumu Ha du-
3MYECKYI0 HarpysKy Mo rpynnam npeactas/ieH B Taba. 3.

[aHHble Tabn. 3 cBUAETENLCTBYHOT O TOM, YTO B OTHOLLEHMM [TKP
NONYyYeHbl CTaTUCTUHECKM 3HAYUMBbIE PA3INYMA MEXAY rPYyNnamu.

Pe3stlomupya nonyyeHHble AaHHble, MOMXHO CKasaTb, YTO ANnA
obeunx rpynn napametpsl YCC, COK, apTepuanbHoro fasnexus u Mg,

recovery after the exercise test was reached after the 5" minute
in both groups. Full recovery of SP and DP after the exercise in
children of group | was achieved by the 5™ minute, while in group
Il it was noted after the 5™ minute. There was a significant in-
crease in HR with an increase in SP and DP after exercise, followed
by a slow return of these parameters to initial values during the
recovery period. However there was no significant difference be-
tween the groups for such indicators as HR and BP.

Table 2 presents data on the PP and SV before the exercise
and their changes after exercise.

As follows from the Table 2, SV was significantly reduced af-
ter the exercise in both groups, though there was no significant
difference for this parameter between the groups.

Comparative analysis of such parameter as QR in the two
groups of children with CP is presented in Table 3.

Table 3 values indicate that between the two groups the QR
was significantly different (p<0.05).

Thus, the studies have shown that the HR, SV, BP, and PP
did not have significant difference between the groups either
before or after the exercise. However, QR was significantly lower
(p<0.05), in group Il compared to the group I.

CP continues to occupy a leading position among the causes
of disability in children [1, 11]. According to the recent data of
Ying K et al (2021), out of 9.3 million children in Malaysia, 5840
suffer CP, while 2766 of them have special needs and require par-
ticular care [7]. In the United States, according to the National
Center on Birth Defects and Developmental Disabilities, the prev-
alence of CP was 2.1-3.2 per 1000 live births [11].

Tabnuya 1 lNokaszamenu A u YCC do u nocne gpusudeckoli Haepy3ku 'y demeli ¢ paznuyHeimu popmamu LM

CA, mm Hg A4, mm Hg YCC, ya/muH
Bpems BoccraHOBNAeHUA
I rpynna Il rpynna p I rpynna Il rpynna P I rpynna Il rpynna P

[o Harpysku 117,548,2 121,1+5,3 >0,05 81,3%3,6 83,714,6 >0,05 75,4+7,4  82,8%7,2 >0,05
1 MUH 139,1+5,7 145,1+7,8 >0,05 99,4+4,4  103,615,4 >0,05 101,348,2 115,549,8 >0,05
[ <0,05 <0,05 <0,05 <0,05 <0,05 <0,05

2 MUH 135,2+8,3 140,7+6,7 >0,05 94,943,5 98,915,3 >0,05 98,116,8 106,4+8,6 >0,05
3 MUH 130,9+7,4 135,3%7,4 >0,05 90,943,9 93,844,3 >0,05 90,416,4 98,8182 >0,05
4 MUH 124,846,8 129,545,7 >0,05 85,814,1 89,3+ >0,05 85,217,2 90,1+7,8 >0,05
5 MuH 117,6%4,5 123,2+7,4 >0,05 81,543,7 84,3t >0,05 76,214,6 85,616,4 >0,05
p* <0,05 <0,05 <0,05 <0,05 <0,05 <0,05

MpuUMeYaHus: p — CTaTUCTUYECKaA 3HAYMMOCTb Pa3/MuMIA NoKasaTenei mexay rpynnamu (no U-kputepuio MaHHa-YWUTHM); p* — cTaTUCTUYECKan 3HAUMMOCTb AUHAMUKK
nokasaTeneit Ha NPOTAXeHUN 5 MUHYT HabAtoaeHNA (no KpuTepuio dpuamaHa); p, — CTaTUCTMYECKaA 3HAYMMOCTb Pa3NyMiA NOKa3aTene Ao 1 Nocne Harpyskm (1 muHyTa)

(no T-kpuTepuio BuakokcoHa)

Table 1 BP and HR values before and after the exercise in children with various forms of CP

) SP, mm Hg DP, mm Hg HR, bpm

Recovery time
| group 11 group p | group 11 group P | group 1l group p

Before exercise 117.5#8.2 121.1+5.3 >0.05 81.3+3.6  83.7+4.6 >0.05 75.4+7.4  82.847.2 >0.05
1 min 139.1+#5.7 145.1+7.8 >0.05 99.4+4.4 103.6t54 >0.05 101.3#8.2 115.5#9.8 >0.05
P, <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
2 min 135.2+8.3 140.7+6.7 >0.05 94.9+3.5  98.9%5.3 >0.05 98.1+6.8 106.4+8.6  >0.05
3 min 130.9+7.4 135.3%7.4 >0.05 90.9£3.9 93.844.3 >0.05 90.416.4  98.848.2 >0.05
4 min 124.8+6.8 129.5%5.7 >0.05 85.844.1  89.31#5.1 >0.05 85.2+7.2  90.117.8 >0.05
5 min 117.6+4.5 123.2+7.4 >0.05 81.5+3.7  84.314.7 >0.05 76.2+4.6  85.616.4 >0.05
p* <0.05 <0.05 <0.05 <0.05 <0.05 <0.05

Notes: p — statistical significance of differences between the groups (Mann-Whitney U-test); p* — statistical significance of the dynamics of indicators during 5 minutes of
observation (Friedman test); p, — statistical significance of differences in indicators before and 1 minute after the exercise (Wilcoxon T-test)
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Tabauya 2 Mokazamenu M/ u COK y demeli ¢ paznuyHsimu gopmamu LM

| rpynna
Uccnepyemblie napameTpbl
[0 Harpy3Ku Mocne
36,2+3,7 39,744,5
nAa, mm Hg
51,9+4,2 42,8+4,1
COK, mn

Il rpynna
p 10 Harpy3Kku Mocne p
>0,05 37,414,9 41,545,1 >0,05
p,>0,05
<0,05 52,6%4,2 42,7+4,4 <0,05
p,>0,05

[pumeyaHua: p — CTaTUCTMHECKanA 3HAYUMOCTb pa3nwmﬁ noKasarenei A0 U nocne Harpysku (I'IO T-Kputepuio BVIﬂKOKCOHa),' p, — CTaTUCTU4ECKAA 3HAYUMOCTD pa3nw4v1|7|

nokasatenei mexay rpynnamu (no U-kputepuio MaHHa-Yuthu)

Table 2 PP and SV values in children with various forms of CP

| group
Parameters
Before After
exercise exercise
36.2+3.7 39.7+4.5
PP, mm Hg
51.9+4.2 42.8+4.1
SV, ml

11 group
p Before After p
exercise exercise
>0.05 37.4%4.9 41.5+5.1 >0.05
p,>0.05
<0.05 52.614.2 42.7+4.4 <0.05
p,>0.05

Notes: p - statistical significance of differences in indicators before and after the exercise (Wilcoxon T-test); p, — statistical significance of differences in indicators between

the groups (Mann-Whitney U-test)
Tabauya 3 KPy demeli ¢ paznuyHsimu popmamu ALMM

WUccnepgyemblii napametp | rpynna

MKP, mm Hg/ya/muH 0,135+0,09

MprmeyaHue: p — CTaTUCTMYECKAA 3HAYMMOCTb Pa3NUYMIA NOKa3aTenen mexay rpynnamu (no U-kputeputo MaHHa-YUTHK)

Table 3 QR values in children with various forms of CP

Parameters

QR, mm Hg/bpm

1 group
0.135+0.09

Il rpynna P
0,125+0,012 <0,05
11 group P
0.125+0.012 <0.05

Note: p — statistical significance of the differences of the parameters between the groups (Mann-Whitney U-test)

He MMEIN CTaTUCTMUECKM 3HAUUMBIX Pa3IMUMIN KaK fO HArpysku, Tak
n nocne Heé. OagHako MKP Bbina CTaTUCTUYECKM 3HAYMMO HUKe BO I
rpynne (p<0,05).

[JeTcKuit LepebpanbHbIi Napanny NPOAOMKAET 3aHUMATb INIU-
PYIOLLLYIO MO3ULMIO B CTPYKTYPE NPUYMH MHBANMAHOCTY Cpean AeTein
[1, 11]. Tak, cornacHO AaHHbIM HelaBHO OMNyGAMKOBaHHOW PaboTbl
Ying K et al (2021), 8 Manaiiauu cpeam 9,3 mnH aeteid y 5840 BbisgneH
ALUMN, npu 3ToM 2766 U3 HUX HYXKAAOTCA B 0CODObIX NOTPeBbHOCTAX U
yxoge [7]. B CLUA, no gaHHbIM HauMOHaNbHOro LeHTPa BPOXKAEHHDIX
nedeKToB M NOPOKOB Pa3BUTMA, pacnpocTpaHéHHocTb AL cocTaBmna
2,1-3,2 Ha 1000 *K1BOPOXKAEHHDBIX [11].

ABCTpa/IMICKME UCCNEA0BATENN OTMEYAloT, YTo B 98% cemeit,
rae usyT Aetn ¢ LN, HabntogatoTca BbICOKOE NepeHanpaXeHne u
fAenpeccuBHas atMocdepa [12]. MOCTOAHCTBO MHBAAUAHOCTM U MO-
TpebHOCTb B NOCTOSHHOM YXOA€E 3a AeTbMU C 0CObbIMM NOTPEBHOCTA-
MM OTPULLATENBHO BMAET HE TOJIbKO HA NCUXMYECKOE COCTOAHME NNL,
OCYLLECTBAAIOLLMX NEPBUYHBINA yX04, HO U GOPMMPYET HeraTUBHYIO
cemeiHyto atmocoepy [7].

Y peteit ¢ AUN, B cuny ocobeHHoCTell HEPBHO-MbIWEYHOTO
annapata, PyHKUMoHanbHoe coctosHue CCC otMyaetca 6osbluei
PEaKTMBHOCTbIO Ha HarpysouHble TecTbl. Mbl Npeanonaraem, 4To
OrpaHuyeHue [BUFaTeNbHOM aKTMBHOCTU ABAAETCA MPUOPUTETHLIM
baKTOpOM HeyLoBNETBOPUTENBHOTO YPOBHA GU3NYECKOTO Pa3BUTUA
Aeteli ¢ ALIMN, KOTOPbIN C BO3PACTOM NNLLb YCUNUBAETCA.
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In Australia 98% of families having children with CP are ex-
posed to the atmosphere of tension and depression [12]. Perma-
nent disability and need for constant care of children with special
needs not only negatively affect mental health of primary caregiv-
ers, but also create an oppressive family atmosphere [7].

In children with CP, due to the peculiarities of the neuro-
muscular apparatus, the functional condition of the CVS shows
enhanced reactivity to the exercise tests. We assume that limited
physical activity is the main reason of unsatisfactory level of phys-
ical development of children with CP, which continues to deterio-
rate with age.

The analysis of the results obtained allowed us to come to
the conclusion that in children with CP, which have increased
CVS reactivity to standard physical activity, the rehabilitation pro-
grams should include components with minimal emotional and
intellectual distress. This recommendation is also given by Park
IK et al (2021), which noticed that riding a horse by 26 children
with SP for 40 minutes twice a week during 16 weeks resulted in
considerable improvement of the autonomic regulation of the HR
without significant reduction of the level of oxygen consumption
[13].

Ferreira MC et al (2011) emphasize that children with CP
show dysregulation of the cardiac activity due to the impairment
of the sympatho-vagal balance. These autonomic dysfunctions
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AHanu3 Mony4yeHHbIX PEe3yNbTaToB MO3BOAMA Ham MPUITU K
3aKntoyeHuto, Yto y aeteit ¢ ALIN ¢ noBbllWeHHON PeaKTUBHOCTLIO
CCC Ha cTaHAapTHY GU3MYECKYID HarpysKy peabuamTaumoHHbIN
npouecc HeobxoAMMO COCTaBAATb C YYETOM TeX CPeACTB, KOTOpble
TPeOYIOT MUHUMANbHOTO 3MOLMOHANBHOMO U UHTENNEKTYa bHOTO
HanpAaxeHWA. Takylo peKoMeHZauumto Takxke npeanaratot Park IK et
al (2021), KoTopble OTMETUAM, YTO KaTaHue 26 geTeit ¢ LN Ha nowa-
[Ax B TeyeHne 40 MUHYT ABa pa3a B Hefe/t0 NPOAOIKUTENbHOCTbIO
B 16 Hefenb, NPUBENO K 3HAUYMMOMY Y/y4LLEHUIO BereTaTMBHOW pe-
rynauum YCC 6e3 3HaYMMOro U3MEHEHNS YPOBHA NoTpebaeHus Kuc-
nopoga [13].

Ferreira MC et al (2011) noguépkusator, uto y geteit ¢ ALUMN Ha-
61toaeTca aucperynauma cepaeyHomn AeaTeNbHOCTU Ha NOYBE CUMNa-
TO-BarasnbHOro 6anaHca. 311 BereTaTMBHble AUCHYHKLMM cnocobeTBo-
Banu 3HauMMbIm nameHeHuam YCC n nHtepsana QT, M NO cpaBHEHUIO
C TaKOBbIMM JaHHBIMW Y 3,0POBbIX A€Tel OblAM HaNPAMYHO CBA3aHbI
caun[9].

AHanorvyHble AaHHbIE TaKKe NMPUBEAEHbI B ONyBIMKOBAaHHOM
MmeTa-aHanuse Amichai T, Katz-Leurer M (2014), rae aBTopbl 0TMeua-
10T 0 3HAYMMOM CHUNKEHUM BapuabenbHOCTU cepaedHoro putma (BCP)
npu OUMN, v npy BbINONHEHWUWM YNPaXKHEHWUIM C NOAHATOMN rON0BOM,
HaK/NIOHOM W/ BEPTMKA/IbHBIM CTOSHMEM OTMEYAETCA 3HAUUTENbHOE
cHuKeHne BCP. ABTOpbl pekomeHAaytoT ncnonb3osaHue BCP B Kaye-
cTBe nporHocTuyeckoro daktopa ALUMN y aetei, poxkAEHHbIX € TPaB-
mamu [10].

B uccneposanum Kholod H et al (2013) 66110 nokasaHo, uto y ae-
Tei ¢ ALUN otmeyanuck 6onee Bbicokne cpegHue 3HaveHus YCC B no-
Koe (98,4+13,9 ya/muH) 1 6onee HM3KMe nokasatenun BCP (52,0£19,1
MC) NO CPAaBHEHMIO C TaKOBbIMM AaHHbIMU 340PO0BbIX CBEPCTHUKOB —
83,0£11,5 ya/muH 1 87,0£39,8 mc, cootsetcTBeHHO (p<0,05). ABTOpbI
otmeyatot, yto YCC ysennumsanach, a UHTepBan R-R ymeHbluancs,
Korzia SieTM MEHANM YPOBEHb aKTUBHOCTY C MOKOA Ha X0Abby, OfHaKo
He OTMeYanoch cBa3n mexay BCP 1 aABuratenbHoOM akTMBHOCTLIO Age-
Tevi c AUN [14].

BmecTe ¢ Tem, N0 AaHHbIM HeZaBHO onyb/MKOBaHHOM PaboTbl
Keller-Ross ML et al (2021), rae 6bi10 M3y4eHO BAUAHME KOMBUHW-
POBaHHOM TPAHCKPAHUANbHOW CTUMYNALMMU MOCTOAHHBbIM TOKOM Ha
MOTOPHYt0 Kopy (M1) 1 6umaHyanbHoV TPEHMPOBKU Ha CepaeYHO-CO-
cyamcTyto dyHKUMio y aeteit ¢ LN, 6bin0 NOKasaHo, YTo 3TV BMeLUa-
TEeNbCTBA 3HAYMMO He BANAAK Ha AeaTenbHocTb CCC [15].

B cuctematmyeckom o63ope, nposeaéHHom Gasior JS et al
(2020), nogTBepskaeHa bonee Bbicokas YCC u cHUKeHHan BCP B co-
CTOAHWM NoKoA npw LI, yto cnepyeT MMeTb B BUAY NPW NJ1aHUPOBa-
HUM 06BEMA U AIUTENBHOCTU PeabuINTALLMOHHBIX MEPONPUATWIA [8].
TaKoro e MHeHus npuaepxmsatotca Zhao X et al (2015), Kotopble y
40 petert ¢ AUN B Bo3pacTe 1-4 net Ha GpOHe NMPOBEAEHUA PaHHEro
NeYeHns OTMETWU/IM YBENUYEHWE CTENEHM BOCNPUATUA 6OAM U NepeHa-
NpAXXeHWe HEPBHOM CUCTEMBI, U B 3TOM CBA3W PEKOMEHAYIOT NpoBeje-
HME MUHMMAJIbHBIX NEYEBOHBIX M peabuanTaLMOHHbIX Nporpamm [16].

Takum 06pa3om, NoyYeHHbIE HAMM aHHbIE, A TaKKe pe3ysbTa-
Tbl HEKOTOPbIX APYIMX UCCEA0BAHUIA ABAKOTCA OCHOBAHUEM CUMTATD,
yTO CpeacTBa GU3MUECKOW PeabUAUTaLMM C BbICOKMM HaMNpAXKeHUEM,
6yayT cnocobcTBoBaTL MOBbILWEHWUIO Harpyskn Ha CCC, yto Heobxo-
AVMMO MMeTb B BUAY NPW COCTaBAEHUM UHAWMBUAYANbHbIX MPOrPaMm
peabuautauuu.

C Apyroii cTopoHbl, getam ¢ ALUN KpaliHe HeobXoAMMO paclum-
PATb YPOBEHb ABUraTe/IbHON aKTUBHOCTU 15 Pa3BUTUA CEHCOPHOM U
MOTOPHOM GYHKLMMN KOHEYHOCTEW M YNYULWEHWNA COLMANbHOM afanTa-
Lmu. Bcé Bblwe nepeuncneHHoe Tpebyet 0coboro noaxona K coctas-
NEHUI0 MHAMBMAYaNbHON NpPOorpaMmbl peabunutaumm ona getei co
cnactuyeckumm dopmamm ALMN.

promote considerable changes of the HR and QT interval com-
pared to the healthy children and are directly related to the CP
[9].

Similar data are presented in the meta-analysis of Amichai
T, Katz-Leurer M (2014), where the authors note a significant de-
crease in HR variability in CP, and when doing exercises with the
head raised, tilted or standing upright, there is a significant de-
crease in the HR variability. The authors recommend the use of
HR variability indicator as a predictor of CP in children born with
trauma [10].

In a study by Kholod H et al (2013), it was shown that chil-
dren with CP had higher mean resting HR (98.4+13.9 bpm) and
lower HR variability (52.0£19.1 ms) compared with those of
healthy peers (83.0+11.5 bpm and 87.0+39.8 ms respectively)
(p<0.05). The authors note that the HR increased and the R-R in-
terval decreased when children changed the level of activity from
rest to walking, but there was no connection between HR vari-
ability and motor activity in children with CP [14].

At the same time, according to the recently published work
by Keller-Ross ML et al (2021), who studied the effect of com-
bined transcranial direct current stimulation of the motor cortex
(M1) and bimanual training on cardiovascular function in children
with CP, these interventions did not significantly affect the activi-
ty of the CVS [15].

A systematic review conducted by Gasior JS et al (2020)
confirmed a higher HR and decreased resting HR variability in CP,
which should be borne in mind when planning the volume and
duration of rehabilitation measures [8]. Similar opinion is shared
by Zhao X et al (2015), who noticed in 40 children at the age of
1-4 years with CP on the background of early treatment an in-
crease in the level of pain perception and nervous overstrain, and
in this regard, they recommend to conduct light treatment and
rehabilitation programs [16].

Thus, our data and the results of investigations of other
researches give us reason to believe that high tension tools of
physical rehabilitation would increase the load on the CVS, which
needs to be taken into consideration during tailoring of the indi-
vidual rehabilitation programs.

On the other hand, it is necessary for children with CP to
expand physical activity in order to improve sensory and motor
functions of the limbs and increase the level of social adaptation.
All of the above requires a special approach to tailoring of individ-
ual rehabilitation programs for children with spastic forms of CP.

CONCLUSION

Children with CP, both of spastic diplegia and spastic double
hemiplegia forms, show a hypertensive type of CVS response to
the Martine-Kushelevsky test. The study demonstrated the im-
portance of evaluation of the CVS response to the exercise, which
should be considered during development of individual rehabili-
tation programs for children with CP.

205



Bruykov AA Exercise-related changes in cerebral palsy

AVICENNA BULLETIN
Vol 23 * No 2 * 2021

3AKNIOMEHUE

Y peteit ¢ AUN Kak B dopme cnacTMUYEecKon Aunnernu, Tak u

CMNacTUYEeCKON ABOMHON reMUNAernm BbIABAEH TMNEPTOHUYECKNIA TUN
peakuum CCC Ha npoby MapTuHa-Kylwenesckoro. MposeaéHHoe uc-
cnefoBaHMe NOKa3ano BaXKHOCTb onpeaeneHns peaktnusHoctn CCC Ha
bM3MYeCcKyI0 HarpysKy A1a NOCTPOEHWUS UHAMBUAYaNbHOM Nporpam-
Mbl peabuautaumm getei ¢ AUMN.

10.

11

12.

13.

14.

JINTEPATYPA

PaxmoHos PA, Ucokosa M/, MaHnesa MT, Xonmatosa K. OcobeHHoCTH pe-
abunutauum Aeteit, CTpajaloWMX AETCKUM LiepebpasbHbiM Napannyom c
3NUNENTUYECKUMU NPUCTYNamMu. BecmHuk nocaedunnomHozo 06pa3osaHus e
cpepe 30pasooxpaHeHus. 2018;2:91-4.

Bpyiikos AA, f'ynuH AB, AnokuH BB. M3meHeHWe nokasaTenein GyHKLMOHA b
HOMO COCTOAHWUA AbIXaTe/bHOM CUCTEMbl OpraHM3ma JeTei C PasanyHbIMU
dopmamu LepebpanbHoro napannya B npouecce peabunutaumu. Teopus u
npakmuka gusuveckol Kynsmypsl u ciopma. 2016;7:83-5.

Baiimypogos PC, AMoHos MK. Mnnotepanua Kak meTos nevebHoin dpusmye-
CKO KyNbTYpbI (0630p IUTEpaTypbl). BUOA02UA U UHMe2PamUBHAA MedUyUHa.
2017;3:217-42.

[y6uH AB, OBunHHMKOB EH, loHYapyk 3B, Bacunbesa HU, Monkos [JA. SKoHO-
MUYECKME aCneKTbl MHOTOYPOBHEBbIX OPTOMEAMYECKMX ONepaLuii y naLmeH-
TOB C A€TCKUM LiepebpanbHbIM napanuyom. [pobaemsl coyuanbHol suzueHsl,
30pasooxpaHeHus u ucmopuu meduyuHsl. 2020;28(S):716-22. Available from:
https://doi.org/10.32687/0869-866X-2020-28-s1-716-722

Bonokutun AC, bpyiikos AA, TynnH AB. Bo3geicTBMe MNNoTepanuu Ha HepBs-
HO-MbILEYHbI annapaTt opraHusma AeTel CO CMacTUYECKOW Aunnerven.
BecmHuk AsuyerHsi. 2015;1:116-20.

Batbiwesa TT, boikoBa OB, BuHorpasos AB. [leTckuii uepebpanbHbli napa-
/MY — COBPEMEHHble NpeAacTaBneHns o npobneme. Pycckuli meduyuHcKuli
HypHan. 2012;20(8);401-5.

Ying K, Rostenberghe HV, Kuan G, Mohd Yusoff MHA, Ali SH, Yaacob NS. Health-
related quality of life and family functioning of primary caregivers of children
with cerebral palsy in malaysia. Int J Environ Res Public Health. 2021;18(5):2351.
Available from: https://doi.org/10.3390/ijerph18052351

Gasior JS, Zamunér AR, Silva LEV, Williams CA, Baranowski R, Sacha J, et al.
Heart rate variability in children and adolescents with cerebral palsy — a
systematic literature review. J Clin Med. 2020;9(4):1141. Available from:
https://doi.org/10.3390/jcm90411418

Ferreira MC, Pastore C, Imada R, Guaré R, Leite M, Poyares D, et al. Autonomic
nervous system in individuals with cerebral palsy: A controlled study. J Oral
Pathol Med. 2011;40(7):576-81. Available from: https://doi.org/10.1111/
j.1600-0714.2011.01008.x

Amichai T, Katz-Leurer M. Heart rate variability in children with cerebral
palsy: Review of the literature and meta-analysis. NeuroRehabilitation.
2014;35(1):113-22. Available from: https://doi.org/10.3233/NRE-141097

Maenner MJ, Blumberg SJ, Kogan MD, Christensen D, Yeargin-Allsopp
M, Schieve LA. Prevalence of cerebral palsy and intellectual disability
among children identified in two U.S. National Surveys, 2011-2013. Ann
Epidemiol. 2016;26(3):222-6. Available from: https://doi.org/10.1016/j.
annepidem.2016.01.001

Whittingham K, Wee D, Sanders MR, Boyd R. Sorrow, coping and resiliency:
Parents of children with cerebral palsy share their experiences. Disabil Rehabil.
2013;35(17):1447-52. Available from: https://doi.org/10.3109/09638288.201
2.737081

Park IK, Lee JY, Suk MH, Yoo S, Seo YG, Oh JK, et al. Effect of equine-assisted
activities on cardiac autonomic function in children with cerebral palsy: A pilot
randomized-controlled trial. J Altern Complement Med. 2021;27(1):96-102.
Available from: https://doi.org/10.1089/acm.2020.0346

Kholod H, Jamil A, Katz-Leurer M. The associations between motor ability,
walking activity and heart rate and heart rate variability parameters among

206

REFERENCES

1.

10.

11.

12.

13.

14.

Rakhmonov RA, Isokova MD, Ganieva MT, Kholmatova GK. Osobennosti re-
abilitatsii detey, stradayushchikh detskim tserebral’nym paralichom s epi-
lepticheskimi pristupami [Peculiarities of rehabilitation of children with ICP
with epiloptic personalities]. Vestnik poslediplomnogo obrazovaniya v sfere
zdravookhraneniya. 2018;2:91-4.

Bruykov AA, Gulin AV, Apokin VV. Izmenenie pokazateley funktsional’'nogo
sostoyaniya dykhatel’noy sistemy organizma detey s razlichnymi formami
tserebral’nogo paralicha v protsesse reabilitatsii [Changes in the indicators of
the functional state of the respiratory system of children with various forms
of cerebral palsy in the process of rehabilitation]. Teoriya i praktika fizicheskoy
kul'tury i sporta. 2016;7:83-5.

Baymurodov RS, Amonov MK. Ippoterapiya kak metod lechebnoy fizicheskoy
kul'tury (obzor literatury) [Hippotherapy as method of medical physical culture
(literature review)]. Biologiya i integrativnaya meditsina. 2017;3:217-42.

Gubin AV, Ovchinnikov EN, Goncharuk EV, Vasylieva NI, Popkov DA. Ekonomi-
cheskie aspekty mnogourovnevykh ortopedicheskikh operatsiy u patsientov s
detskim tserebral’nym paralichom [Economic aspects in single-event multilev-
el orthopedic surgery in patients with cerebral palsy]. Problemy sotsial'noy gi-
gieny, zdravookhraneniya i istorii meditsiny. 2020;28(S):716-22. Available from:
https://doi.org/10.32687/0869-866X-2020-28-s1-716-722

Volokitin AS, Bruykov AA, Gulin AV. Vozdeystvie ippoterapii na nervno-my-
shechniy apparat organizma detey so spasticheskoy diplegiey [The effect of
hippotherapy on the neuromuscular apparatus of the body of children with
spastic diplegia]. Vestnik Avitsenny [Avicenna Bulletin]. 2015;1:116-20.

Batysheva TT, Bykova OV, Vinogradov AV. Detskiy tserebral’nyy paralich —
sovremennye predstavleniya o probleme [Infantile cerebral palsy — modern
ideas about the problem]. Russkiy meditsinskiy zhurnal. 2012;20(8):401-5.

Ying K, Rostenberghe HV, Kuan G, Mohd Yusoff MHA, Ali SH, Yaacob NS.
Health-related quality of life and family functioning of primary caregivers
of children with cerebral palsy in malaysia. Int J Environ Res Public Health.
2021;18(5):2351. Available from: https://doi.org/10.3390/ijerph18052351

Gasior JS, Zamunér AR, Silva LEV, Williams CA, Baranowski R, Sacha J, et al.
Heart rate variability in children and adolescents with cerebral palsy — a sys-
tematic literature review. J Clin Med. 2020;9(4):1141. Available from: https://
doi.org/10.3390/jcm90411418

Ferreira MC, Pastore C, Imada R, Guaré R, Leite M, Poyares D, et al. Autonomic
nervous system in individuals with cerebral palsy: A controlled study. J Oral
Pathol Med. 2011;40(7):576-81. Available from: https://doi.org/10.1111/
j.1600-0714.2011.01008.x

Amichai T, Katz-Leurer M. Heart rate variability in children with cerebral
palsy: Review of the literature and meta-analysis. NeuroRehabilitation.
2014;35(1):113-22. Available from: https://doi.org/10.3233/NRE-141097

Maenner MJ, Blumberg SJ, Kogan MD, Christensen D, Yeargin-Allsopp M,
Schieve LA. Prevalence of cerebral palsy and intellectual disability among
children identified in two U.S. National Surveys, 2011-2013. Ann Epide-
miol. 2016;26(3):222-6. Available from: https://doi.org/10.1016/j.annep-
idem.2016.01.001

Whittingham K, Wee D, Sanders MR, Boyd R. Sorrow, coping and resiliency:
Parents of children with cerebral palsy share their experiences. Disabil Rehabil.
2013;35(17):1447-52. Available from: https://doi.org/10.3109/09638288.201
2.737081

Park IK, Lee JY, Suk MH, Yoo S, Seo YG, Oh JK, et al. Effect of equine-assisted
activities on cardiac autonomic function in children with cerebral palsy: A pi-
lot randomized-controlled trial. J Altern Complement Med. 2021;27(1):96-102.
Available from: https://doi.org/10.1089/acm.2020.0346

Kholod H, Jamil A, Katz-Leurer M. The associations between motor ability,
walking activity and heart rate and heart rate variability parameters among



bpyiikvos AA VIzmenenns puanoaorndyeckux rokasareaei y aereit ¢ AT

BECTHMK ABUMILIEHHEI
Tom 23 * No 2 % 2021

children with cerebral palsy and typically developed controls. NeuroRehabilita-
tion. 2013;33(1):113-9. Available from: https://doi.org/10.3233/NRE-130934)

15. Keller-Ross ML, Chantigian DP, Nemanich S, Gillick BT. Cardiovascular effects of
transcranial direct current stimulation and bimanual training in children with
cerebral palsy. Pediatr Phys Ther. 2021;33(1):11-6. Available from: https://doi.
org/10.1097/PEP.0000000000000762

16. Zhao X, Chen M, Du S, Li H, Li X. Evaluation of stress and pain in young children
with cerebral palsy during early developmental intervention programs: a
descriptive study. Am J Phys Med Rehabil. 2015;94(3):169-75. Available from:
https://doi.org/10.1097/PHM.0000000000000252

children with cerebral palsy and typically developed controls. NeuroRehabilita-
tion. 2013;33(1):113-9. Available from: https://doi.org/10.3233/NRE-130934)

15. Keller-Ross ML, Chantigian DP, Nemanich S, Gillick BT. Cardiovascular effects of
transcranial direct current stimulation and bimanual training in children with
cerebral palsy. Pediatr Phys Ther. 2021;33(1):11-6. Available from: https://doi.
org/10.1097/PEP.0000000000000762

16. Zhao X, Chen M, Du S, Li H, Li X. Evaluation of stress and pain in young chil-
dren with cerebral palsy during early developmental intervention programs: a
descriptive study. Am J Phys Med Rehabil. 2015;94(3):169-75. Available from:
https://doi.org/10.1097/PHM.0000000000000252

(i) CBEAEHMA OB ABTOPE

BpyitkoB AneKceii AneKcaHApPOBUY, KaHANAAT BUONOMMYECKMX HAYK, AOLEHT
Kadeapbl MeaULMHCKOM BUONOTMM C KYPCOM MHOEKLIMOHHbIX 6onesHei, Me-
ONUMHCKUIA MHCTUTYT, TamBOBCKMIA rOCyAapCTBEHHbIM yHMBEpCUTET MM, [.P.
[JepxasuHa

ORCID ID: 0000-0001-9887-7879

SPIN-kop: 5876-0648

E-mail: ba73-87@mail.ru

NHdopmaumsa 06 MCTOUHMKE NOALEPKKM B BUAE FPaHTOB, 060pyaoBaHMs,
NleKapCTBEHHbIX NpenapaTos

PaboTa BbinonHANack B pamkax rpaHTa Ne 33-MY-20 (01) «M3yyeHune guHamu-
Ku GU3MONOrMYECKMX NOKa3aTeNnel opraHM3ma AeTell MNafLWero WKoAbHOTO
BO3pacTa C JAETCKUM LiepebpasibHbIM Napannyom K pas/iuyHbIM CpescTBam pe-
abuantaumm» (2020), npeacTasaeHHoro YnpasneHnem o6pasoBaHmusa v HayKku
TamboBcKoi 06nactu, Poccuitckan Pepepaumsa. PrHaHCOBOW NOALEPIKKM CO
CTOPOHbI KOMMAHMIA-NPOU3BOAUTENEN SIEKAPCTBEHHbIX NPEenapaTos U Mmeau-
LIMHCKOTO 060pyA0BaHUA aBTOP He Nosy4an

KoHAuKT nHTepecos: oTcyTcTayeT

DA< ALPEC 419 KOPPECMOHAEHLUMM:

BpyiikoB Anekceit AneKkcaHapoBUY

KaHAMAaT GBUONOTUYECKMX HaYK, AOLEHT Kadeapbl MeauLMHCKOM Bronornm ¢
KYPCOM MHOEKLMOHHbIX 6o1e3Hel, MeauLMHCKUIA MHCTUTYT, TamBOBCKUIA To-
CYAAPCTBEHHBIV YHUBEPCUTET UM. I.P. [epKaBnHa

392000, Poccuiickan ®egepaums, r. Tambos, y. MHTepHaLMOHanbHas, 33
Ten.: +7 (903) 6990099
E-mail: ba73-87@mail.ru

BKNAL ABTOPOB

Pa3paboTka KoHUEeNUMM 1 au3aliHa uccnefoBanus: BAA
Cbop maTepuana: BAA

CraTucTMyecKkas 06paboTka AaHHbIX: BAA

AHanu3 Nony4yeHHbIX AaHHbIX: BAA

MoprotoBKa TekcTa: BAA

PepaktuposaHue: BAA

0613 OTBETCTBEHHOCTb: BAA

27.04.21
25.06.21

Mocmynuna
MpuHama 8 neyameo

(i) AUTHOR INFORMATION

Bruykov Aleksey Aleksandrovich, Candidate of Biological Sciences, Associate
Professor of the Department of Medical Biology with the course of Infectious
Diseases, Medical Institute, Derzhavin Tambov State University

ORCID ID: 0000-0001-9887-7879

SPIN: 5876-0648

E-mail: ba73-87 @mail.ru

Information about support in the form of grants, equipment, medications

The study was sponsored by the grant N33-MU-20 (01) “Study of the dynam-
ics of physiological parameters in primary school children with cerebral palsy
to various programs of rehabilitation” (2020) by the Department of Education
and Science of the Tambov Region, Russian Federation. The author did not re-
ceive financial support from companies manufacturing medications and med-
ical equipment

Conflicts of interest: The author has no conflicts of interest

<] ADDRESS FOR CORRESPONDENCE:

Bruykov Aleksey Aleksandrovich

Candidate of Biological Sciences, Associate Professor of the Department of
Medical Biology with the course of Infectious Diseases, Medical Institute, Der-
zhavin Tambov State University

392000, Russian Federation, Tambov, 33 Internatsionalnaya str.
Tel.: +7 (903) 6990099
E-mail: ba73-87@mail.ru

AUTHOR CONTRIBUTIONS

Conception and design: BAA

Data collection: BAA

Statistical analysis: BAA

Analysis and interpretation: BAA
Writing the article: BAA

Critical revision of the article: BAA
Overall responsibility: BAA

Submitted
Accepted

27.04.21
25.06.21

207



