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BETETATUBHUIA TOMEOCTA3 Y JITEN 3 O3HAKAMU
EHJIOTEJIIAJIbHOI TUC®YHKIIII, IKI HAPOIWUJINCA
TA TIOCTIMHO ITPOXWBAIOTH HA PAIIOAKTUBHO
SABPYIHEHUX TEPUTOPIAX

MeTa: BUBUNTM 0c06AMBOCTI PYHKLIOHANBHOTO CTaHy BEreTaTUBHOT HEPBOBOT CUCTEMU Y fiiTel 3 eH0TeNianbHO0 ANC-
(byHKUi€l0, AKi NOCTINHO NPOXMBAIOTL HA PAAi0AKTUBHO 3a0PYAHEHNX TEPUTOPIAX.
Marepianu i meToam. B xofi gocnigxeHHs 6yno npoBeaeHO KNiHIKOTHCTPYMeHTanbHe focnigxerHs 101 auTuHm y Biui
7-18 poKiB, fiKi HAPOAUAMCA Ta NOCTIHO NPOXWBAIOTb HA PAafioaKTMBHO 3a0OPYAHEHUX TEPUTOPINX, 3 HUX 37 AiTeil 3
03HaKkamu eHpoTenianbHoi aucdyHkuii (IA nigrpyna) Ta 64 anTuHu 6e3 o3Hak eHgoTenianbHoi gucdyHkuii (Ib nigrpy-
na). KoHTponbHa rpyna, cniBcTaBHa 3 OCHOBHOK 3a BiKOM, CTATTIO Ta AAHUMU KNiHIYHOTO 0OCTEXKEHHSA, cknaganacs 3
37 pitei, AKi NpoXuBanu B “4ncTux” 1040 paioaKTMBHOTO 3a0pYAHEHHS PerioHax i He Hanexanu A0 NocTpaXxaanux
BHacnigok YopHobOUNbCbKOT aBapii KOHTUHIeHTiB. [pakTMYHO 3[0pOBKX AiTeN byno obcTexeHo 20 ocib.
Pesynbratu. [liTAM 3 03HaKaMu eHpoTeNianbHOT ANCHYHKLIT npUTaMaHHa HasBHiCTb Ginbl BUpa3HOT an3perynauii se-
reTaTMBHOT HEPBOBOT CUCTEMM Y CTaHi BiHOCHOTO (hi3i0N0riYHOro CNOKOI0 Ta NPU MOAENIOBaHHT (DYHKLiOHANbHOIO Ha-
BAHTAXEHHs i BUCOKMI CTYyNiHb HAMPYXXEHHA afanTaliiHWX MexaHi3MiB opraHiamy, 0OymMOBiEHWUI 0COBIMBOCTAMM
tizionoriyHmx mexaHiamis, fKi 3abe3neyyloTb aaanTaLiiiHi npouecu. HepocTtaTHe BeretaTuBHe 3abe3nedyeHHs Aisib-
HOCTi CepLeBO-CyANHHOT CUCTEMM 3yMOB/IEHE HeaeKBaTHICTIO afanTUBHUX peakLiii Ha piBHi AK LLEHTpanbHWUX peryns-
TOPHMX NaHoK (rinoTanamyc, CyaMHHO-PYXOBUIA LLEHTP), TaK i nepucdepuyHmx peuentopis. Y fiTei 3 eHaoTeNianbHoIO
aunchyHKUie BigMivanacs, nepeBa)KHo, HeLOCTATHICTb CErMEHTapHUX BEreTaTMBHUX CTPYKTYP (NapacMMnaTuyHux),
Npu LbOMY XapaKTep ix pearyBaHHA Ha HaBaHTaXKEHHs BiANOBILAE TAKOMY Yy 340pOBUX 0Ci0, ane Ha Ginbl HU3bKOMY
piBHi (yHKUiOHyBaHHA. [JiTM-MelWKaHLi pafioaKTUBHO 3abpyAHEHNUX TEPUTOPIii, B TOMY YuChi 1 3 eHJoTenianbHoK
ANCPYHKLiEN, MalOTb 3HWKEHT aepobHi MOXIMBOCTI OpraHi3my 3a iHaekcom Po6iHCOHa, WO cnpuse HU3bKOMY afan-
TUBHOMY [jiana3oHy WoAo HecneundivyHoro cTpecy.
BucHoBKu. BcTaHoBNeHO, Wo y AiTel, fKi NOCTIMHO NPOXMBAOTh Ha PafioaKTMBHO 3abpyaHEHUX TepUTOPiaX, eHpo-
TenianbHa AucdyHKLUia acoliloBanaca 3 6inbW BUpa3HUMKU NPOSBAMU BEreTaTMBHOT AU3PEryNsALii Ta 3HUKEHUMU ae-
POGHMMU MOXJIMBOCTAMU OPraHi3my, Wo € hakTopamu pU3MUKy PO3BUTKY Pi3HOMAHITHUX OPM COMATUYHOT naTonorii
Ta NoTpebye po3pobKK 3axoAiB 3 NpodinakTMKK.
Knio4oBi cnoBa: BereatvBHUI roMeocTas, eHfoTenianbHa AnchyHKLis, aitn, YopHobunbcbKa aBapis.

Mpo6nemu padiayiiHoi meduyuru ma padiobionozii. 2014. Bun. 19. C. 298-309.

P« KonppaiioBa BanentuHa [puropiBHa, e-mail: n.s.kondrashova@gmail.com

(1) 298



KJTIHIYHI

AOCNIAXKEHHA

ISSN 2304-8336. lpobnemn pagiauiiivoi Meauunkn Ta pagiobionorii = Problems of radiation medicine and radiobiology. 2014. Bun. 19.

V. G. Kondrashovar«d, 1. E. Kolpakov, V. Yu. Vdovenko, O. S. Leonovych, O. M. Lytvynets,
E. 1. Stepanova

State Institution “National Research Center for Radiation Medicine of the National Academy of Medical
Sciences of Ukraine”, Melnykov str., 53, Kyiv, 04050, Ukraine

Balance of autonomic nervous system in children having signs of endothelial
dysfunction, that were born and are domiciled in contaminated territories

Objective. The study examined the features of functional state of the autonomic nervous system in children having
endothelial dysfunction and permanently residing in contaminated areas.

Materials and methods. Clinical and instrumental examination of 101 children aged 7-18 years that were born and
are domiciled in contaminated territories, including 37 persons with signs of endothelial dysfunction (subgroup IA)
and 64 ones with no signs of endothelial dysfunction (IB subgroup) was conducted. The control group being com-
parable to the subgroups IA and IB by age, gender and clinical examination results included 37 children neither
been domiciled in contaminated areas nor were belonging to the contingent of Chornobyl accident survivors. There
were 20 apparently healthy children also examined.

Results. Due to peculiarities of physiological pathways providing adaptive responses the children having signs of
endothelial dysfunction are characterized by a more pronounced dysregulation of autonomous nervous system both
in a resting state and under a functional load simulation, and also by a high strain of adaptation pathways. The lack
of autonomous support of cardiovascular system is caused by inadequate adaptive responses of both central requ-
latory bodies (hypothalamus, vasomotor center) and peripheral receptors. Mainly the failure of segmental
autonomous (parasympathetic) structures was revealed. The mode of their response to stress in this case corre-
sponds to that in healthy individuals but at a lower functional level. There is a reduced aerobic capacity of the
organism by the Robinson index, contributing to low adaptive range to non-specific stress in children being domi-
ciled on contaminated territories including children having the endothelial dysfunction.

Conclusions. Endothelial dysfunction was associated with more pronounced manifestations of autonomic dysregu-
lation and reduced aerobic capacity of the organism being the risk factors of development of a range of somatic dis-
eases requiring the development of prevention measures in children permanently residing in contaminated areas.

Keywords: autonomous nervous system balance, endothelial dysfunction, children, Chornobyl accident.
Problems of radiation medicine and radiobiology. 2014;19:298-309.

B namr yac maTtoreHe3 GaraThox 3aXBOPIOBAaHb PO3TJIs-
JMAEThCS 3 MO3MLIN AU3peTysiii. PeryasaropHa cuctema
npeacTaBicHa TpbOMa OCHOBHMMM JaHKaMW: HEPBO-
BOIO, IMyHHOIO Ta €HAOKPUHHOO, 1110 B3aEMOJIIOThH 3a
MPUHLIMIIOM B3aEMHOI PETyJsLii, sika 3a0e3MeuyeThes
HelpoTpaHCMiTepaMu, HelpomnenTuaaMu, TOPMOHAMM,
LHUTOKiHAMM, TpodiuyHUMU (pakTopaMu uepe3 BiAIo-
BigHUII pelenTOpHUIA amapar i, 3 Cy4yaCHUX MO3ULIiH,
BU3HAYAETHCS SIK €IMHA HEMPOIMyHOSHIOKPUHHA CHUC-
Tema. Y3roaxkeHe (OyHKILiOHYBaHHS JIAHOK L€ CUCTEMU,
3 OJHOTO OOKY, BM3HAYa€ HaMiIMHICThb IXHBOI CIJILHOI
JiSILHOCTi, 3 iHIIOTO, CTBOPIOETHCSI PU3UK PO3BUTKY
(GyHKILIOHAABHUX pO3JadiB 3arajlibHOi PeryasaTOpHOI
CUCTEMM MpU TEPBUHHOMY ypaxkeHHI Oyab-sKoi 3
nigcucteM. Taki posnagy BHU3HAYAIOTHCS SIK OU3PETY-
JISIiHA TTaTOJIOTis, TTaTOTeHe3 IKOI MOXe OyTH TTOB's13a-
HUI MEepBMHHO 3 HEPBOBUMM, iIMyHHUMM a0O0 €HIOK-
PUHHMMM MeXaHizMamu [1—3].

BereratuBHa HepBoBa cuctema (BHC) 6epe 6e3mo-
CepelHI0 ydyacThb B ajanTallil opraHi3aMy 10 HaBKO-

Nowadays the pathogenesis of many diseases is con-
sidered from a standpoint of dysregulation. A regu-
latory system is represented by the cluster of three
main units i.e. nervous, immune and endocrine
ones interacting on the principle of mutual regula-
tion, which is provided by neurotransmitters, neu-
ropeptides, hormones, cytokines, and trophic fac-
tors through the corresponding receptor apparatus,
and from a present-day perspective is considered an
integral neuroimmune-endocrine system. Coor-
dinated function of the system branches, on the one
hand, determines the reliability of their joint activi-
ties, and on the other creates a risk of functional dis-
orders of the overall regulatory system under pri-
mary lesion of any of the subsystems. Such disorders
are defined as dysregulation disease pathogenesis of
which may be associated primarily with the nervous,
immune and endocrine pathways [1—3].

The autonomous nervous system (ANS) is
directly involved in environmental adaptation and
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JIMIITHBOTO CEPENOBUIIA, PETYJIIOE peaKilii opraHizMy
Ha OyIb-sKi eHOOTeHHI UM €K30T€HHi BIIMBU. Bigo-
MO, 110 CUMIIATUYHUM Biaaia BereTaTUBHOIT HEPBOBOI1
CUCTEeMMU PEeTYJIOE MepeBaXKHO aJanTaliiiHO-TpodiuHi
MpoIEecCy B CUTYallisIX, SKi MOTPeOYIOTh HAIPYXEHOI
MCUXiYHOI Ta Pi3MYHOI AiSNIBHOCTI. ¥ BUMIaaKax CTpe-
COBOI cuUTyallil Hopsia 3 BUCOKOI aKTUBHICTIO CUMIIA-
TUYHOI HEPBOBOI CUCTEMU MiABUIIYETHCSI aKTUBHICTh
€HIOKPUHHUX 3aJ103, BiIOYBAIOTHCS BiAMOBiIHI 3py-
ILIEHHS TOMeocTa3y Ta 3MiHM CeplLEeBO-CYIMHHOI Ta
iHIMX cucteM. [TapacuMmaTUYHUM Bigaia BereTaTUuB-
HOI HEpPBOBOI CUCTEMHU TIPOSBISE CBOI OCHOBHY
(yHKIIiI0 TTO3a TEepiogOM HAIPYXEHOi aKTHUBHOCTI
OpraHiamy, KOJIM peryJiloe aHabodiyHi mpouecu i
cripusie miaTpumili romeoctasy. Lli nBa Biggiiu Bere-
TaTUBHOI HEPBOBOI CHUCTeMHU Oe3INepepBHO B3a€-
MOJiI0Th, 110 3a0e3reuye aganTallilo OpraHi3My Iu-
TUHU. 3MiHU OYIb-IKOTO MapaMeTpy BereTaTMBHOIO
roMeocTtasy IpU3BOASATH OO0 PO3JaaiB BereTaTMBHOI
peryusiii [4—6].

TpuBane AUHaMiYHE CITOCTEPEXEHHS 3a MiThbMU, SKi
MOCTIAHO MEIIKAIOTh Ha PalioaKTUBHO 3a0pyIHEHUX Te-
PUTOPISIX, CBIIYUTH PO BUCOKY YACTOTY Y HUX BEereTaTUB-
HOI au3peryisuii. BereTaTuBHi mopylieHHs y diTeir oc-
HOBHOI IPYIU MPOSIBISIIACS SIK NapOKCU3MaAIbHUMU CTa-
HaMHM HEEIJIENTUYHOI IIPUPOIH, TaK i IMepMaHEHTHUMM
BereTaTUBHUMM TTopyIIeHHIMU. [1pn oMy muchyHKITiS
BHC mnpossasnacs He TiIbKM KapmiaJNiYHUM CUHIPO-
MOM, aJie 1 iHIIUMHU KJIiHIYHUMU CUMIITOMaMu [7].

EnpotenianbHa nuchyskuisg (E) HUHI po3TsaaeTb-
csI He JIMIIIE SIK MapKep CYIMHHUX 3aXBOproBaHb. Bu3Ha-
yeHa ii BaxKJIMBa poJIb B iHillilOBaHHI, MTpOrpecyBaHHi Ta
BUPA3HOCTI KIiHIYHUX MPOSIBIB PiZHOMaAHITHOI coMma-
TUYHOI IaToJIorii. MexaHi3M y4acTi eHI0Telil0 Y BAHUK-
HEHHIi Ta PO3BUTKY Pi3HUX IaTOJOrIYHUX CTaHiB Oara-
TOTPaHHU i TIOB'SI3aHUI SIK 3 TTOPYIIEHHSIMU PEryasiii
CYIMHHOTO TOHYCY, TaK i 3 y4acTIO B Mpollecax aTepore-
He3y, TPOMOOYTBOPEHHS, 3aXUCTy LiAOCTi CYAMHHOI
CTiHKHM TO1IO [8—14].

3BaxarouM Ha 1ie, MPU KOMIUIEKCHOMY OOCTeXeHHi
JiTeit 3 eHAoTediaIbHOI OUC(HYHKIIEID aKTyaJbHUM €
BUBYEHHS ocobauBocTteil (yHkuioHyBaHHs BHC,
3MiHU CTaHYy i peaKTUBHOCTI $IKOi € OJHUM 3 HaMro-
JIOBHIIIIMX JIAHLIOTiB CKJIaAHOTO MeXaHi3My, 110 3a0e3-
neuyye aganTtaliiiHO-KOMIIEHCAaTOpHI mpouecu. uc-
(yHK1Iisl BereTaTUBHOI HEPBOBO1 CUCTEMU € (haKTOPOM,
SIKUIt 0OYMOBIIIOE CTaH 0araTbOX peaKTMBHUX 3aXMCHUX
CHCTEM OpraHi3My, TOMY KOMILJIEKCHE BUBUYEHHS MOPY-
IIEHb B CHUCTEMaxX HeWporyMopajabHOI peryisiii
KapaioreMoauMHaMiku HaOyBae OCOOJMBOI aKTyaslb-
HOCTI.

regulates the response to any endogenous or
exogenous influences. It is common knowledge
that a sympathetic part of autonomic nervous sys-
tem regulates mainly the adaptive-trophic path-
ways in situations requiring intense mental and
physical activity. In case of a stressful situation the
activity of the endocrine glands becomes increased
along with high activity of the sympathetic nervous
system followed by corresponding changes of
homeostasis and of cardiovascular and other sys-
tems function. In its turn a parasympathetic part of
autonomous nervous system exerts its main func-
tion outside the episodes of intense activity of
organism regulating at that the anabolic processes
and providing the homeostasis maintenance. Both
parts of autonomous nervous system interact con-
tinuously ensuring the adaptation reactions of the
child's organism. Change in any parameter of
autonomous balance results in disorders of
autonomous regulation [4—6].

Prolonged survey of children residing perma-
nently in contaminated territories shows a high
incidence of autonomous dysregulation. ANS dis-
orders in children of a main study group manifest-
ed as the paroxysmal states of non-epileptic
nature and permanent ANS disorders. At that the
ANS dysfunction is represented not only as car-
dialgic syndrome, but also by other clinical symp-
toms [7].

Endothelial dysfunction (ED) is now considered
not only a marker of cardiovascular disease. Its im-
portant role is recognized in initiation, progression,
and severity of clinical manifestations of a range of
somatic diseases. Pathways of endothelial involve-
ment in the onset and development of various mor-
bid conditions are complex being associated with
both impaired regulation of vascular tone and with
participation in the process of atherogenesis, throm-
bosis, vascular wall integrity protecting, etc. [§—14].

Taking this, a topical study of ANS function
peculiarities, disorders of its response being one of
the main chains of the complex pathways that
provides an adaptive-compensatory processes is
important within complex examination of chil-
dren having the endothelial dysfunction. Dys-
function of the autonomous nervous system is a
factor determining the state of many responsive
protection systems. Thus a comprehensive study
of disorders of neurohumoral regulation of car-
diohemodynamics is undoubtedly of particular
relevance.
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META JOCJIIZKEHHS

BuBunTr 0c06JMBOCTI (DYHKIIIOHAILHOIO CTaHy BEreTa-
TUBHOI HEPBOBOI CUCTEMM Y IiTel 3 eHAO0TesiallbHO
IUCGYHKIIIEIO, SIKi MOCTIMHO MPOXUBAIOTh Ha pajioak-
TUBHO 3a0pYIHEHUX TEPUTOPIsIX.

MATEPIAJI TA METOIU TOCIIII2KEHHA

B xoxi mocmimxenHs Oyno obcrexeHo 101 autuHy y
Billi 7—18 pokiB, sIKi HAPOAWUJIMCS Ta MOCTIMHO MPOXKU-
BalOTh Ha PagioOaKTMBHO 3a0pYyIHEHUX TEPUTOPisX, 3
Hux 37 miteit 3 03HaKaMU €HIOTENiaJbHOT TUCHOYHKITIT
(IA minrpyna) ta 64 gutuHU 0e3 O3HAK €HAOTETiaJbHOL
nucohynkuii (Ib minrpyma). CepenHiit Bik miteit 1A min-
rpymu (12,27 %+ 0,53) pokiB, 3 Hux 20 niBuaTok (54,05 %)
ta 17 xsmonuis (45,95 %); 1b ninrpymu — (12,41 % 0,35)
pOKiB, MpU OAHAKOBIiil KiILKOCTI MiBYATOK i XJIOIILiB
(32 ocobu, 50,0 %). Teputopii NMpoKMUBaAHHS AiTEil OC-
HOBHOI TPyIM HajexaTb A0 2-i 30HM (31 LIUILHICTIO
3a0pyaHeHHs i3otronamu '3’Cs monan 555 kbk/m?) Ta 3-
i 30HU (3i WiIBbHICTIO 3a0pyaHeHHd i30Tomamu 3’Cs Bix
185 no 555 xkbk/m?). KoHTposbHa rpymna ckiananacs 3 37
niteit (cepenniii Bik — (11,51 + 0,51) pokiB, 3 HuX 16
niByatok (43,24 %) ta 21 xaoneus (56,76 %), sIKi mpo-
KUBAJM B “YMCTUX” IIOJO pPamioaKTUBHOIO 3a0pyn-
HEHHS perioHax i He HajexXaaud OO0 MOCTpaxKIaaux
BHachigok YopHOOMIBCHKOI aBapii KOHTUHIEHTIB.
[IpakTuno 3mopoBux Aiteit 0ymo oodcrexkeHo 20 ocid
(ogHaKoOBa KiJIbKICTh JiBYaT i XJIOIMIIB, CEpeaHii BiK —
(12,05 = 0,18) poxiB).

Kowmicieto 3 meanunoi etuku HHIIPM BcTaHOBjEHO,
1110 TIPOBEeJIeHi JOCTiAXeHHsI BiIMOBigal0Th €eTUUHUM Ta
MOpaJbHO-TIPAaBOBMM BMMOTaM BiIMOBiTHO IO HaKa3y
MO3 Ykpainmu Ne281 Big 01.11.2000 p.

IIporpama nmocaimkeHHsI BKIOuaja KJiHiUHe Ta iH-
cTpyMeHTaJibHe o0cTexxeHHs1. CTaH BereTaTMBHOI HEp-
BOBOI CMCTeMM BUBYABCS 3a JIOIMIOMOIOI0 aJallTOBAaHOTO
JJISI AUTSIYOTO BiKy TecTyBaHHs 3a O. M. BeiitHoM Ta aHa-
JIi3y BapiabeJbHOCTI cepLeBOro putMy (KapaioiHTepBa-
Jorpadist) y moeaHaHHI 3 aKTUBHOI KJIiHOOPTOCTAaTUY-
Hoto nipo6oro (KOIT). AHani3 moka3HUKiB BereTaTUBHOIL
PEryJsLii ceplieBOro pUTMY B KJIiHO-TTOJI0XKEHHI 103BO-
JIsIe OLIIHUTH BUXiIHWI BereTaTUBHUI TOHYC, a B OPTOC-
Ta3i — peakiii Ha KOpPOTKoYacHe Ta TpuBaje (PyHK-
LHioHanbHe HaBaHTaxkeHHs. [TpoBoaMBCs aHalli3 3arajib-
HONPUUHATUX TTOKA3HMKIB: BapialliiHUil po3max (AX,
¢), Mona (Mo, c), ammiityna Moau (AMo, %), iHaekc
Hanpyru (yM. Of.), iHIeKC BereTaTUBHOI piBHOBAru (yM.
071.), BereTaTUBHUI MTOKA3HUK PUTMY (YM. OJ1.) Ta ITOKa3-
HUK aIeKBaTHOCTI MPOLIECiB perysiii (yM. of.).

s giarHOCTMKM eHA0Te lialbHOI TUCYHKIIIT BU3HAYE-
HO 0i0XiMiYHi Ta iIHCTpYMEHTAJIbHI KPUTEPil HAsIBHOCTI €H-

OBJECTIVE

The study examined the features of functional
state of the autonomic nervous system in children
having endothelial dysfunction and permanently
residing in contaminated areas.

MATERIAL AND METHODS

There were 101 children involved in the study aged
7—18 years who were born and permanently resided
in contaminated territories, including 37 children
having signs of ED (subgroup IA) and 64 children
with no signs of ED (subgroup IB). The 1A sub-
group included 20 girls (54.05 %) and 17 boys
(45.95 %) with average age (12.27 * 0.53) years
old, the IB subgroup — the same number of girls
and boys (32 persons, by 50.0 % each gender) aged
(12.41 £ 0.35) years old. The residence territory of
the main group is assigned to the 2™ zone ('*’Cs
soil contamination density over 555 kBg/m?) and
3" zone of radiation control (*’Cs soil contamina-
tion density from 185 to 555 kBgq/m?). The control
group included 37 children with 16 girls (43.24 %)
and 21 boys (56.76 %) among them (mean age
(11.51 £ 0.51) years old) neither been domiciled in
contaminated areas nor were belonging to the con-
tingent of Chornobyl accident survivors. There
were 20 actually healthy children examined with
the same number of girls and boys among them
(mean age 12.05+0.18 years old).

According to the NRCRM Commission on Medi-
cal Ethic issues the study was meeting ethical, moral
and legal requirements pursuant to the Order of Mi-
nistry of Health of Ukraine #281 from 01.11.2000.

The study protocol included clinical and instru-
mental examination. The autonomous nervous
system was assayed by means of test by Wayne
adapted for pediatric age and analysis of heart rate
variability (cardiointervalography) in combination
with an active clino-orthostatic test (COT).
Evaluation of autonomous regulation of heart
rhythm in recumbent position allows estimating
the initial autonomous tone, and orthostasis - the
response to short-term and long-term functional
load. Analysis of common parameters was applied
i.e. sweep variation (AX, s), mode (Mo, s), the
mode amplitude (AMo, %), strain index (units),
index of autonomous balance (units), autonomous
index of the rate (units) and index of regulation
processes adequacy (units).

Biochemical and instrumental criteria for the
presence of endothelial dysfunction in studied
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JoTeTiabHOI AMChYHKILT Yy ob6cTexeHux Aiteit. Ha mincra-
Bi 610XiMiYHOTO OOCTEXXEHHSI TPy MPAKTUYHO 3I0POBUX
JIiTel, SIKi MEeIIKAIOTh Y YUCTUX 100 pagiOaKTUBHOIO 3a0-
pYAHEHHS perioHax (KOHTpOJIbHA Ipyra), HaMU BHU3HaYe-
HO MeXi (pi3i0IoriyHMX KOJIMBaHb BMICTy HITPUTY, HiTpary,
CYMapHOIro IOKa3HMKA CTaOUIbHUX METa0OJITIB OKCUIY
a30Ty B CUpOBaTLi KpoBi. BpaxoByrouu 3a3HaueHe, 0ioXi-
MIUHUMM KPUTEPiISIMU TUCHYHKIIII B CUCTEMi OKCHUIY a30-
TY, IKYy MOXHa PO3IISIIATH i SIK eHA0Te lialbHy TUC(hHYHK-
110, CJ1il BBaXKaTW BiAXWJIEHHSI BMIiCTy CTaOUIbHUX MeETa-
oouiTiB okcray NO B crpoBaTiii KpoBi 3a MeXi Aiara3oHy
(hiziosToriyHMX KOJIMBaHb: * G Bill CEPeIHbOIrO IMOKa3HUKA
MPaKTUYHO 3A0POBUX JiTel (KOHTpoJIbHA rpyra) [15].

Ha mincraBi TepmorpadiyHOro AOCTiIKE€HHS €HI0-
TeJiaJlbHOI peaklil CyAUuH 3 BUKOPUCTAHHSIM OK-
JII03iiiHOI MPoOU 3a KPUBOIO MOCTOKIIIO3iMHOI Tinepemii
BU3HAYWIM J€Ki iHCTpYMEHTaJbHI KpUTEePil HAIBHOCTI
eHaoTeniaabHol nuchyHKUii. TakumMu KpuTepisiMu BBa-
JKaJTv BiIXUJIEHHS 3a MeXi Jianma3oHy (i3iooTidyHIX KO-
JIMBaHb TaKWX IlapaMeTpiB, SIK TPUBAJICTh Mepioay
BiIHOBJIEHHS TepMorpa@iuyHoro rmokazHuka KpoBooOiry
JIO BUXiAHOTO PiBHS ITiCJIs1 3 XBUJIMH OKJIIO3iil, TPUBAJiCTh
nepiony rinepkomIieHcalii moHa ] BUXiZHMIA piBeHb [16].

AHaJi3 JaHUX MPOBEASHO 3a JOIMOMOIOI0 TTPOrpaMHO-
ro 3abesneyeHHs Microsoft® Excel 2002, Homep Ipo-
IyKTy 54186-640-2318914-17698.

PE3VJIBTATU TA OBTTOBOPEHHS

TpuBane nUHaMiYHE CIIOCTEPEXKEHHS 3a HiTbMM, SIKi
MOCTiIMTHO MEIIKAaITh Ha PaaioaKTUBHO 3a0pyTHEHUX Te-
pUTOPIsIX, CBiIUaTh MPO BUCOKY YACTOTYy B HUX BereTa-
TUBHOI AU3PETyALii. B miarpyri niteit 3 BUSBIeHUMU iH-
CTPYMEHTAJILHUMM O3HAaKaMU eHA0TeliaIbHOI AUC(hYHK-
il BereraruBHa IUCOYHKIIST Mana 4dacroty 64,87 %,
HepodyHKIlIOHAIbHA MioKapaiogucTpodis — 21,62 %;
B Ib minrpyni BinnosinHo 35,44 i 24,05 %.

PesynbraTi BUBYEHHS BEreTaTUBHOI PETYJISLIii ceplie-
BOT'O PUTMY Y JiTEil rpyM CIIOCTEPEXEHHS 32 JOITOMOIOI0
KapnioiHTepBajorpadii HaBeneHi B Tao. 1.

B migrpyni miteii-MelIKaHIIIB palioaKTUBHO 3a0py[i-
HEHUX TEPUTOPil 3 eHAO0TeNiaTbHOIO TUCHYHKIIIEIO Be-
TeTaTUBHA JU3PETYJSIlisS XapakKTepudyBajacs HOC-
TOBIpHUMM ITiIBUILIEHHSIM aKTUBHOCTI T'yMOpPaJbHOTO Ka-
HaJIy peryJisiiii cepleBoro puTMy, 110 He CYIPOBOIXKY-
BajocCs aJeKBaTHUM MiABUILEHHSIM aKTUBHOCTI Mmapa-
CUMIIATUYHOI JIAHKM BEreTaTMBHOI peryisuii mnpu
BiAIIOBiZIHOMY piBHI (PYHKIIIOHYBAaHHS LEHTPAJIHHOTO
KOHTYpa peryJisiiii XpOHOTPOITHOI (bYHKILii ceplis.

V niteii Ib miarpynu Majgo Miclie 3HWXKEHHSI PiBHS
LeHTpadizalii KepyBaHHsS PUTMOM CepLs IPU Biporima-
HOMY IMiIBUIIEHHI Y HUX aKTUBHOCTI T'YMOPaJIbLHOTO Ka-

children were defined to diagnose the ED.
Owing to biochemical examination of a group of
virtually healthy children living in non-contami-
nated areas (i.e. the control group) the physio-
logical ranges of serum content of nitrite, nitrate,
and of integral index of stable metabolites of
nitric oxide were defined. Given the mentioned
above, a bias in content of stable NO metabo-
lites in serum above the physiological range + ¢
from average value in almost healthy children
(control group) is to be the biochemical criteria
of nitric oxide system dysfunction considered
being the ED.

According to results of thermographic study of
vascular endothelial response using the occlusion
test (building a curve for post-occlusion hyper-
emia) some criteria of ED were identified.
Deviation out of physiological range of such
parameters as a length of recovery period of circu-
lation thermographic index up to the initial level
after 3 minutes of occlusion, and the duration of
hypercompensation over the initial level were con-
sidered such a criteria.

Data analysis was performed using the
Misrosoft® Excel 2002 software, product number
54186-640-2318914-17698.

RESULTS AND DISCUSSION

Long-term survey of children domiciled in con-
taminated areas resulted in conclusion of a high
frequency of autonomous dysregulation. In the
subgroup of children with identified signs of ED
the incidence of autonomic dysfunction was
64.87 %, of neurofunctional myocardiodystrophy —
21.62 %. In subgroup IB the respective values were
35.44 % and 24.05 %.

Parameters of autonomous regulation of heart
rhythm in study groups of children (cardiointer-
valography data) are shown in Table 1.

In the subgroup of children suffering ED and
being domiciled in contaminated areas the auto-
nomous dysregulation was characterized by a sig-
nificantly amplified activity of the channel of
humoral regulation of heart rhythm, which was
not accompanied by an adequate increase of activ-
ity of parasympathetic autonomous regulation
under the appropriate function of central regula-
tion circuit of chronotropic cardiac function.

There is a decrease in the level of centralization
of the heart rhythm control in the subgroup IB
with a significantly amplified activity of humoral
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MokasHUKK BereTaTUBHOT perynAuii cepueBoro putMy y Aitei rpyn cnocrepexxeHHs (X + m)

Table 1

Parameters of heart rhythm autonomous regulation in children of the study groups (X + m)

MokasHuku OcHoeHa rpyna / main study group KontponbHa rpyna pakTtmyHo 380poBi
Indicators BCH rpyna IA nigrpyna 1B nigrpyna Control group Almost healthy subjects
entire group 1A subgroup 1B subgroup
(n=101) (n=37) (n = 64) (n=237) (n = 20)
1 2 3 4 5
BapiaLliitHuii poamax, ¢ 0,293 + 0,02 0,281 = 0,03 0,297 + 0,02 0,281 £ 0,02 0,341 £ 0,03
Variation range (sec)
Moga, ¢ 0,799 £ 0,012 0,757 £ 0,02 0,817 £ 0,01 0,768 + 0,02 0,711 £ 0,02
Moda (sec) p1-5<0,05 p2-3 < 0,05 p3-4 < 0,05 p4-5< 0,05
p2-5 < 0,05 p3-5< 0,05

Amnnityna moau, % 22,67 7,71 14,78 + 0,86 26,55 = 11,22 13,332 £ 0,29 16,43 £0,98
The amplitude of moda (%) 22.67 £7.71 14.78 + 0.86 26.55 + 11.22 13.332 +0.29 16.43 £ 0.98
[HAEKC Hanmpyru, yMm. oA, 37,46 = 2,16 50,88 £ 2,74 41,44 £+ 3,63 40,814 = 48 50,593 = 6,55
Strain index (units) p1-2<0,05 p2-3 < 0,05

p1-5<0,05 p2-4 < 0,05
BereTaTtvBHWIA NOKA3HWK pUTMY 5,574 = 0,31 6,358 = 0,79 5,24 £ 0,35 5,952 + 4,53 5,284 = 0,61
Autonomous index of a rhythm
[HOEKC BEreTaT1BHOI PiBHOBArm 66,825 + 5,06 72,84 =479 65,96 + 6,36 66,029 + 4,53 53,564 + 6,56
Index of autonomous balance p2-5< 0,05
MokasHuk anekeaTHOCTI npouecie perynsuii - 19,372 + 0,94 19,93 = 1,28 19,64 = 1,30 17,052 £ 0,80 23,074 £ 3,65
Index of regulation adequacy p2-4 < 0,05 p3-4 < 0,05

HaJly peryJisiliii cepLeBOro puTMYy, 1110 HE CYMPOBOIXY-
Bajocd IABUIIEHHAM aKTMBHOCTI IapacUMITaTUYHOI
JIAHKM BETeTaTUBHOI PeTyJIsLil.

Husbka aktuBHicTh cumnatuuHoi JaHnku BHC y giteii
OCHOBHOI TpyIM B IiArpynax TaKoX IiATBEpPIXYE Ha-
SIBHICTb AU3PEryJsilii B KepyBaHHI CHHYCOBUM BY3JIOM.

BereraTuBHUI MOKA3HUK PUTMY, iHAEKC BereTaTUBHOIL
piBHOBAru i MOKa3HMK aIeKBaTHOCTI MPOLECiB perysiiii
BIpOrigHO He BIAPI3HSIIUCS y OiTe OCHOBHOI IpyIl Ta
MPaKTUYHO 310POBUX.

Taki 0coOIMBOCTI BereTaTMBHOI AU3PETYJSLIl y IiTei
OCHOBHOI I'PYITM, 3 HAIIOI TOYKU 30pY, MOXKYTh OYyTU 00Yy-
MOBJIEHI HEOTHOPIAHICTIO MIArPYyIl 32 CUMIIATO-IIapacuM-
MaTUYHUMU CITiBBiTHOIIEHHSIMU Ta €proTPOITHUMM BILIU-
Bamu. B minrpymnax miteli OCHOBHOI TPYyNU BUSIBIISUIOCS
MESTh TUITIB BEreTaTUBHOI peryJisliii, a caMe: HOPMOTOHIY-
HUIA; TA3PETYJISITOPHUA BaryCHMM 3a y9acTIO CAUMIIATUY-
HUX GapopedIeKTOPHUX BIUIMBIB, CUMITATUKOTOHIUHUIA,
BaroTOHIYHMI, AU3PETYISATOPHUI BaryCHUM 3 HaMpy>KeH-
HSIM LIEHTPAJIbHUX €proTpoIHMX BIUIMBIB. YacroTa iX y
miarpynax J0CTOBIPHO He BiIpi3HsLIaCs, MPOTe Y MPaKTHUY-
HO 3JI0POBUX MiTeil HE PeECTpyBaIMCS TaKi BapiaHTU SIK
JU3PETYJIITOPHUI BaryCHUI 3a y4acTIO CUMIIaTUYHUX Oa-
popedIeKTOPHUX BIUIMBIB Ta AU3PETYIITOPHUIA BaryCHUI
3 HaIIPYKeHHSM LEHTPaJbHUX e€proTPOITHYX BIUIMBIB.

channel of heart rhythm regulation being not
accompanied by an increased activity of parasym-
pathetic autonomous regulation.

Low activity of sympathetic nervous system both
in main study group and subgroups also confirms
the dysregulation in control of sinus node.

The autonomous rate index, index of auto-
nomous balance and regulation processes adequa-
cy index did not differ significantly in the main
group and healthy children.

Such peculiarities of autonomous dysregulation
in children of the main study group from our point
of view may be due to heterogeneity of subgroups
by sympathetic/parasympathetic activity ratio and
ergotropic influences. There had appeared five
types of autonomic regulation in subgroups of the
main group of children, namely the normotonic,
dysregulated vagal with sympathetic baroreflex
effects, sympatonic, vagotonic, and disregulated
vagal with a strain of central ergotropic influences.
Their frequency in the subgroups were not signifi-
cantly different, but such variants as dysregulated
vagal with sympathetic baroreflex effects and dis-
regulated vagal with a strain of central ergotropic
influences were not registered in healthy children.
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HasgBHicTb TU3pEryIsiTOPHUX TUITIB (DYHKIIIOHYBAaHHS
BEreTaTUBHOI HEPBOBOI CUCTeMHU (HASIBHICTb OU3PETY-
NIl B KepyBaHHI CMHYCOBMM BY3JIOM) CBiTUYUTL TIPU
3HMKEHI aganTalifiHi MOXJIMBOCTI, 110 MOXe OyTH J10-
MaTKOBUM (haKTOPOM PU3MKY PO3BUTKY Ta Mepeodiry
XPOHIYHUX COMAaTUYHUX 3aXBOPIOBAHb.

Lle minTBepaXXeHO pe3yabTaTaMUu KOMILJIEKCHOI OLIiHKH!
CTaHy ajanTalifHO-TIPUCTOCYBAaJIbHUX MEXaHi3MiB
(Tabu. 2).

BcraHoBiieHO, 110 IepeBaxkHa OinblIicTh miteir TA
OiaArpynyu Mae 3HUXEHUI a00 HaMpy>XeHUI cTaH agamn-
TaliHO-TTPUCTOCYBAJbHUX MeEXaHi3MiB, BiAMOBIZHO
48,65 1 18,92 %, 1110 HOCTOBIpHO Bigpi3HSIOCS Bil IO-
Ka3HUKIB IPaKTUYHO 3m0poBux — 10 %.

Ilpore cTauioHapHi KapAioiHTepBajloTpaMu He B
MOBHIM Mipi BimoOpaxKaloTh CIIpaBXKHili CTaH aganTalliii-
HUX MEXaHi3MiB i piBeHb (PYHKIIIOHYBaHHSI PETyJsTOp-
HUX cUCTeM. SIKiCTb B3a€EMO3B’S3KiB MiX OKpeMHMU
cucTeMaMU OpraHi3My 3ajleXXUTb Bif 1X HaIpy>KEeHOCTI,

Ta6nuusa 2

Presence of dysregulation types of the ANS
function (dysregulation in the control of sinus
node) indicates to low adaptive capacities, that
could be an additional risk factor for the devel-
opment and progression of chronic somatic dis-
eases.

This is confirmed by the results of a comprehen-
sive assessment of adaptation and adaptive mecha-
nisms (Table 2).

It was established that the vast majority of sub-
jects in subgroup IA had a reduced or strained state
of adaptive pathways i.e. 48.65 % and 18.92 %
respectively, that was significantly different from
almost healthy subjects (10 %).

However, static cardiointervalograms not fully
reflect the true state of adaptation pathways and
level of regulatory system function. Quality of rela-
tions between different systems of the body
depends on their intensity, which can be detected

Pe3ynbTaTm KOMNNeKCHOi OWiHKM oco6nuBoCTei apanTtayii cepueBo-CYAUHHOT cucTemu pAitent rpyn

cnoctepexeHHa (%)
Table 2

Results of comprehensive evaluation of cardiovascular system adaptation of children in the study groups (%)

MokasHuku OcHoeHa rpyna / main study group KontponbHa rpyna  pakTtmyHo 38,0poBi
Indicators BCS rpyna IA nigrpyna 1B nigrpyna Control group Almost healthy subjects
entire group |A subgroup IB subgroup
(n=101) (n=37) (n = 64) (n=37) (n = 20)
1 2 3 4 5
BuixigHuii amdotoHia / amphotony 47,52 48,65 46,88 56,75 60,00
BEreTaTBHUA TOHYC  paroToHis / vagotony 21,78 13,51 26,56 541 5,00
Initial autonomous p1-4< 0,05 p3-5 < 0,05
tone p1-5<0,05
CUMMNATUKOTOHISA 30,70 37,84 26,56 37,84 35,00
sympathicotony
LLinsx peanizawii HEpPBOBWIA / NErvous 61,39 62,17 60,94 29,73 50,00
Way of realization p1-4<0,05 p2—-4 < 0,05
rymopasibHuin / humoral 38,61 37,83 39,06 70,27 50,00
p1-4<0,05 p2-4 < 0,05
BerertarvBHuit MHC / PNS 43,56 37,84 46,88 32,43 45,00
romMeocras
Autonomic CHC /SNS 56,44 62,16 53,12 67,57 55,00
homeostasis
CraH apganTauiiHo-  3ap0BinbHuii / satis- 45,54 32,43 53,13 56,75 90,00
MPUCTOCYBANTbHUX factory p1-5<0,05 p2-3 < 0,05 p3-5< 0,05
MEXaHi3MiB p2-4 < 0,05
Condition of p2-5 < 0,05
adaptive HanpyxeHuin / strained 12,88 18,92 9,37 8,11 5,00
pathways p2-3 < 0,05
p2—-4 < 0,05
p2-5< 0,05
3HUXeHni / reduced 41,58 48,65 37,50 35,14 5,00
p1-5<0,05 p2-5 < 0,05 p3-5< 0,05

Mpumitka. MHC — napacvmnatuyHa Hepeosa cuctema; CHC — cumnatiyHa HepBoga cuctema.
Note. PNS — parasympathetic nervous system; SNS — sympathetic nervous system.
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Taoauua 3

YacToTa pi3HuX TMNiB BereTaTUBHOT PeaKTUBHOCTI Y AiTei rpyn cnoctepexxeHHa (%)

Table 3

The frequency of various types of autonomous responsiveness in study groups of children (%)

Tun BereTaTMBHOI PEaKTUBHOCTI

OcHogHa rpyna / main study group

KoHtponbHa rpyna  MpakTtnyHo 38,0poBi

Autonomic responsiveness type BCS rpyna IA nigrpyna 1B nmigrpyna Control group Almost healthy subjects
entire group 1A subgroup 1B subgroup
(n=101) (n=37) (n = 64) (n=37) (n = 20)
1 2 3 4 5

HopmarnbHa 44,55 21,62 57,81 78,38 60,00
Normal
linepcMMNaTKOTOHIYHA 28,71 27,03 29,69 16,21 35,00
Hypersympathicotonic
ACMMNATUKOTOHIYHA 26,74 51,35 12,50 5,41 5,00
Nonsympathicotonic p1-4<0,05 p2-4 < 0,05

p1-5<0,05 p2-5 < 0,05

110 MOXHA BUSIBUTH IIPU IIPOBEICHHI HaBaHTAXyBajlb-
HUX 1po0 i, mepi 3a Bce — KOII. Bimomo, mo opraniza-
1is TIpolieciB aganTalii Mpyu OpTOCTaTUYHIN Aii — 1Ie pe-
3yJbTaT OisJIbHOCTi, TOJJOBHUM YMHOM, TilOoTaJdaMiuyHUX
cTpyKTyp. KpiM TOro, BepTuKaJibHE ITOJOXEHHS Tila
3aBXXIY BUKJIMKAE IiABUIIECHHS aKTMBHOCTI CUMIATHY-
HOTO Bifdisy BereTaTMBHOI HEPBOBOI CUCTEMH, IO
crpusie ctabinizalii KpoBoooiry. Tomy B3aeMoist pizHUX
piBHiB peryJsiii Ta ix AuHamika npu nposeaeHHi KOII
JIA0Th MOXJIMBICTh CYIUTH PO CTaH BeTeTaTUBHOTO 3a-
Oe3reueHHs i aganTauiiiHi MOXJIMBOCTI OpraHi3My.

BereraTuBHY peakTHBHICTb OLIiHIOBAJIM 32 JAHUMU aK-
TMBHOI KJIIHOOPTOCTAaTUYHOI MPOOU 3a CITiBBiTHOILICH-
HSIM 1HOEKCY HampyrM B OPTO- Ta KJIIHO-TIOJIOXKEHHi
(tabm. 3).

Hazaran, y piTefi-MelIKaHIIiB pamioaKTUBHO 3a0py-
HEHUX TEPUTOPIM CIIOCTEpirajaocsi iCTOTHE 3HUKCHHS
TOJIEPAHTHOCTI O cTpecy ((i3sMIYHOro HaBaHTAXKEHHS),
BOJHOYAC BM3HAyajacsl IIMpOKa iHAWBiAyaJbHA Bapia-
OebHiCTh. JloMiHylOUMMU cepel CTpec-AeTepMiHOBa-
HUX 3MiH OyJ1M CUMMOATUKO3aJIeXKHi MopylLIeHHs. B 1ino-
My, B OCHOBHIll rpymni Mmaiixke 3 OJHAKOBOI 4aCTOTOIO
peeCTpyBaucs TillepCUMNATUKOTOHIYHUI Ta acHMMIIa-
TUKOTOHIYHMIA BapiaHTU BETreTaTUBHOI PEaKTUBHOCTI,
OpoTe B MiArpyrnax CIOCTePEXEHHS BUSIBJSLUIMCS 1OC-
TOBipHi BigMiHHOCTI. ¥ giteil IA migrpynu gomMiHyBaB
ACUMITATUKOTOHIYHMI BapiaHT BereTaTMBHOI peaKTUB-
HOCTi, IO XapaKTepMu3yBaBCs MadiHHSIM CHUCTOJIYHOTO
AT noHan 15 MM PT. CT., KOJMBAHHSIMU AiaCTOJiYHOIO
AT. Taki 3miHu AT cynpoBOIXYBaJMCSI BUPAXKEHOI
Cy0'eKTUBHOIO CUMIITOMATUKOIO Y BUIJISIII BiZUyTTS I10-
TeMHiHHS B oUax, 3allaMOPOUYEHHS Ta Pi3KOi C1a0KOCTi.

BuBuyeHHS BereTaTMBHOIrO 3a0€3MeYEeHHS AisIbHO-
CTi, SIKE CBiIUMTH PO peakilii ceplueBO-CyAUHHOI CUCTE-

with challenge tests and the COT above all. It is
known that the configuration and maintenance of
adaptation pathways under orthostatic impact is a
result of mainly hypothalamic function. Moreover,
the vertical position of the body always induces the
increased activity of sympathetic nervous system
that provides the stabilization of blood circulation.
Therefore, the interaction of different regulation
levels and their dynamics during the COT provide
an insight to the autonomous maintenance and
adaptation abilities.

Autonomous responsiveness was assessed by the
active clino-orthostatic test according to the ratio
of the strain index in the ortho-position and clino-
position (Table 3).

Generally, the children from contaminated areas
have a significantly reduced tolerance to stress (to
physical load) along with revealed wide individual
variability. The sympathetic-dependent disorders
were prevailing among the stress-determined
abnormalities. Overall, the hypersympathicotonic
and nonsympathicotonic variants of autonomic
reactivity were recorded with almost an equal fre-
quency in the study group, but there were some
significant differences in subgroups. A nonsympa-
thicotonic variant of autonomous responsiveness
prevailed in IA subgroup being characterized by
the drop in systolic blood pressure over 15 mm Hg
and variations of diastolic blood pressure. Such
blood pressure variations were accompanied by
such severe subjective symptoms as feeling of
blackout, dizziness, and acute weakness.

Study of autonomous maintenance indicating
the response of cardiovascular system during a
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MU TPU TPUBAIOMY (PYHKIIOHAIBHOMY HaBaHTaKEHHi
(10-XxBWJIMHHE OpPTO-TIOJOXKEHHS) IOKa3ajlo, 110 Oilb-
LIiCTh JiTet OCHOBHOI TPyIIM MaJla IaToJIOTiuHi BapiaHTU
BEereTaTMBHOIO 3a0e3MeUYeHHS AisSJIbHOCTI 3 HeTOCTaTHIM
MiAKJIIOYEHHSIM (LIBUAKUM BUCHAXEHHSIM) CUMMATO-a/l-
pEHaAJIOBOI CUCTEMHM, a CaMe, aCUMMOATUKOTOHIYHWIA,
CUMITIATUKOACTeHIYHMIA Ta TillepAiacTOJiUHUI BapiaHTH,
MpoTe 3MiHM B MiATPYMi OiTeil 3 eHJ0TesiaJIbHOIO IUC-
¢yHKIi€0 Manu OiNbll BUpa3HUM XxapakTep (TadJ. 4).
Haii6inbin xapakTepHUM BapiaHTOM BEreTaTUBHOIO 3a-
Oe3revyeHHs! QisUIbHOCTI Y JiTeil 3 eHI0TeiaIbHOK JIUC-
(yHK1i€0 OYB aCUMIIATUKOTOHIYHMIA BapiaHT (45,95 %),
1110 JOCTOBIPHO Bipi3HSABCS 32 YACTOTOIO BiJ MOKA3HUKIB
OpPaKTUYHO 3J0POBUX Ta JiTell KOHTPOJbHOI rpynu. Yac-
TOTA FiNepCUMIIaTUKOTOHIYHOIO BapiaHTy BereTaTUBHOTO
3a0e3neueHHs JisTbHOCTI Y AiTeit 1A miarpymnu Oyna 1ocTo-
BipHO HIXYOIO B TTOPIBHSHHI 3 IiTbMU KOHTPOJIBHOI TPYTIH.
Piniie 3a acMMmaTMKOTOHiIYHMIA BapiaHT y AdiTeir TA
OiArpyrnu peecTpyBaBCsl CUMIATUKOACTEHIYHMIA BapiaHT
BEreTaTHBHOTO 3a0e3IeueHHsl AisutbHoCTi. Moro BimMiHHU-
MU o3HaKaMu siBJisuiocd minpuieHHss YCC, 1110 Bigmosiga-
JIO HOpMi Bimpasy micjigd mepexody 3 TOpPU30HTAJIbHOIO Y
BepTUKAJIbHE MOJIOXKEHHSI i pi3Ke 3HMKEeHHS BeTnuruHU AT
npu 30inbieHHi YCC 3 TpeThoi XBUIMHU TiepeOyBaHHS B
oproctasi. OnucaHuil pi3HOBU KJIIHOOPTOCTaTUYHOI ITPO-
OM TTOB'I3aHMI1 3 IIBUIKMM IPUTHIYCHHSIM CUMIIaTO-aape-
HaJIOBUX MEXaHi3MiB, sIKi KOMIIEHCAaTOPHO BKJIIOUAIOTHCS Y
BIIIOBIAb Ha TIEpeXil B OpTOCTa3 Ta PO3BUTKOM ITapacyM-
MaTWUYHOI peaKilii i3 JeMOHyBaHHSIM KPOBi B HUXKHIl MOJI0-

Taonuusa 4

long-term functional challenge (10-minute ortho-
position) showed that most children of the main
study group had abnormal variants of auto-
nomous support with insufficient involvement
(fast exhaustion) of sympathoadrenal system
namely as nonsympaticotonic, sympaticoas-
thenic and hyperdiastolic variants, but changes in
the subgroup of children with ED were more pro-
nounced (Table 4).

Nonsympaticotonic variant of autonomous sup-
port was a most typical one in the group of chil-
dren having the ED (45.95 %), which was signifi-
cantly different in frequency from that in healthy
children and a in the control group. Incidence of
hypersympathicotonic variant of autonomous sup-
port was significantly lower in children of subgroup
IA compared to the subjects in the control group.

Sympathetico-asthenic variant of autonomous
maintenance was registered rarer than nonsympa-
ticotonic one in IA subgroup. It featured the heart
rate increase corresponding to norm immediately
after the transition from horizontal to vertical
position and a sharp drop of blood pressure with an
increase in heart rate from the third minute of stay
in orthostasis. The described variant of COT was
associated with a rapid inhibition of sympathoad-
renal pathways involved in compensatory response
to orthostasis transition and onset of parasympa-
thetic response with blood deposition in lower

YacToTa pi3HuX TMNiB BereTaTUBHOro 3a6e3neyeHHA RiANbHOCTI y Aitei rpyn cnocrepexxeHHa (%)

Table 4

Rate of different types of autonomous support in children (%)

Tun BereTaTMBHOrO

OcHoBHa rpyna / main study group

KoHtponbHa rpyna  MpakTMyHo 300poBi

3abeaneyeHHs AianbHoCTI scarpyna  lAnigrpyna 1B nigrpyna Control group  Almost healthy subjects
Types of autonomous entire group 1A subgroup 1B subgroup
activity maintenance (n=101) (n=237) (n=64) (n=237) (n=20)
1 2 3 4 5
HopmanbHuii BapiaHT 44,55 21,62 57,81 54,05 85,00
Normal variant
3 He[oCTaTHIM BKITIOYEHHSM cumnaTo—aapeHanosoi cuctemu / with the lack of input of sympathoadrenal system
linepaiactoniyxui 1,98 541 - 5,41 -
Hyperdiastolic
AcMNATUKOTOHIYHNIA 35.64 45.95 29.69 8.11 -
Nonsympathicotonic p1-4 < 0.05 p2-4 < 0.05 p3-5<0.05
CuMnaT1KoacTeHiYHNi 12,87 13,51 12,5 541 50
Sympathetico—asthenic
AcTeHoCMMMaTUYHWIA 1,98 5,41 - - -
Astheno—sympathetic
3 HaMIpHUM BKITIOYEHHSIM CUMMaTO—aapeHanoBoi cuctemm / with the excessive inclusion of sympathoadrenal system:
[inepcuMNaTKOTOHIYHMIA 2,98 8,11 - 27,02 10,00
Hypersympathicotonic p1-4<0,05 p2-4 < 0,05
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BMHI TiJIa, 1110 CYITPOBOKYBAIOCS 3MEHIIIEHHSIM CEPLIEBO-
ro Bukuay. BinblIicTh aiTell i3 CMMITATUKOACTEHiYHUM
BapiaHTOM BereTaTMBHOIO 3a0e3I1eUeHHsI AisJIbHOCTI MaJli
aCHMIIAaTUKOTOHIYHY BEreTaTUBHY PeaKTUBHICTb.

V 5,41 % niteit 3 eHmoTediaNbHOIO AUCHYHKILIEIO
peecTpyBaBcs TinepAiacToMIYHUIA BapiaHT KJIIHOOPTOCTA-
TUYHOI npoou. aHuii pi3HOBUM peaklii BereTaTMBHOI
HEPBOBOI CUCTEMU CBiTYMB PO MaKCHUMaJIbHEe BKITIOUEH-
H$I CUMITIaTO-aIpEHAIOBUX MEXaHi3MiB y BiAIIOBi[b Ha Me-
pexin B opTocTta3. Y OibLIOCTI AiTel rirepaiacToJiyHui
BapiaHT KJIIHOOPTOCTATUYHOI ITPOOU CIOJIYy4YaBCsl HE JIU-
e 3 TINepCUMMOATUKOTOHIYHOK BEreTaTMBHOKI peak-
TUBHICTIO, ajie i1 3 BUXiTHOI CUMITAaTUKOTOHIEIO.

HenocratHe BeretaTMBHE 3a0e3IeUeHHST AisSIbHOCTI
CepleBO-CYAUMHHOI CUCTEMU 3yMOBJIEHE HEaJeKBATHICTIO
agarTMBHUX peakliiii Ha piBHi SIK LEHTPaJIbHUX Perysi-
TOPHUX JIAHOK (TiMoTajiamyc, CyIMHHO-PYXOBUIA LIEHTP),
TaK i nepuepuIHUX peLenTopiB. Y AiTeil 3 eHaoTedialb-
HOIO IUCGYHKINEID BigMivaiacs, TepeBaxkHO, HEeZOC-
TaTHICTb CETMEHTAPHUX BEreTaTMBHUX CTPYKTYp (mapa-
CUMIIATUYHUX), IIPU LILOMY iX XapaKTep pearyBaHHS Ha
HaBaHTaXKE€HHS BiIMOBiAa€ TAKOMY Y 3I0POBUX OCiO, aje
Ha OiTbIII HU3BKOMY PiBHi (DYHKITIOHYBaHHS.

Lle miagTBepIKXye aHami3 aepoOHUX MOXKINBOCTEN Op-
raHiamy i, BiAMOBiAHO, piBHS aganTaliliHO-TIPUCTOCY-
BaJIbHUX MEXaHi3MiB (KpUTepiil eHepronoTeHLiany au-
TIYOro opraHiamy) 3a iHgekcom Pob6Gincona (IP). ¥V
JiTeli-MeIIKaHIIiB paZioaKTUBHO 3a0pyOHEHUX TEpU-
TOpili BOHM XapaKTepu3yloTbcs SIK HU3bKi. [P B A
niarpyni ta B 1b miarpymni BianoBigae HU3bKOMY PiBHIO
¢ yHKIiOHaTBHOI 3MaTHOCTI M'SI3iB Cceplis, BimImoOBimHO
(66,25 +2,42)1 (76,13 £ 1,18) yM. o1., 1110 JOCTOBIpHO
BiIpi3HAIOCS BiJl MOKa3HUKIB AiTel KOHTPOJIbHOI TPYITU
Ta TPpyNUu MOPAKTUYHO 3AO0POBMUX MAiT€i, BiAMOBIAHO
(83,22 + 3,11) Ta (86,21 & 3,70) ym. ox., p < 0,05.

BUCHOBKU

1. JiTsIM 3 03HAKaMM €HIO0TeliaIbHO1 TMChYHKIIT mpr-
TaMaHHAa HasIBHICTb Oib1l BUPa3HOI N1U3peTyJIsiiii Bere-
TaTUBHOI HEPBOBOI CUCTEMM Yy CTaHi BiIHOCHOIO
(piziosioriyHOrO CMOKOIO Ta TPU MOMETIOBaHHI (hyHK-
LiOHAJIBHOTO HABAaHTAXXECHHS i BUCOKUIA CTYIiHb HAIIPy-
KEHHSI ajanTaliiHuX MeXaHi3MiB OopraHizmy, oOyMoOB-
JIEHUI 0COOIUBOCTIMU (Pi3i0IOTiUHUX MEXaHi3MiB, SKi
3a0€3MevyoTh afanTalliiiHi mpouecH.

2. HenoctaTHe BereraTMBHE 3a0e3MeUYeHHs HisTIbHOCTI
CepleBO-CYAUHHOI CUCTEMU 3yMOBJIEHE HEaJeKBATHICTIO
agarTMBHUX peakliiii Ha piBHi K LEHTPaJIbHUX Perysi-
TOPHUX JIAHOK (TiMmoTajiamyc, CyIMHHO-PYXOBUIA LIEHTD),
TaK i nepuepuIHUX peLenTopiB. Y AiTeil 3 eHaOTediab-
HOIO ITUC(PYHKIIIEIO BigMmivyamacs, TepeBaXkKHO, HeEIOoC-

body followed by a decreased cardiac output. Most
children having a sympathetico-asthenic variant of
autonomous support had the nonsympathicotonic
autonomous responsivemess.

Hyperdiastolic variant of COT was registered in
5.41 % of children having the ED. This kind of
ANS responsiveness testified to the maximum
inclusion of sympathoadrenal pathways in res-
ponse to the transition to orthostasis. Hyper-
diastolic variant of COT in most children was asso-
ciated not only with hypersympathicotonic
autonomous reactivity, but also with the initial
sympathicotonia.

The insufficient autonomous support of cardio-
vascular system caused by inadequate adaptive
responses at both the central regulatory level
(hypothalamus, vasomotor center) and peripheral
receptors. Mainly a failure of segmental auto-
nomous structures (parasympathetic ones) was
registered in children having the ED. And the
nature of their response to stress corresponded to
that in healthy individuals, but at a lower level of
function.

This confirms the estimate of the aerobic capacity
of the organism and, therefore, the level of adaptive
pathways (criterion of child's body energy potential)
by Robinson index (RI). All that is characterized as
low in children being domiciled in contaminated
areas. The RI value in IA and IB subgroups corre-
sponds to low functional capacity of the heart mus-
cle i.e. 66.25 + 2.42 units and 76.13 & 1.18 units
respectively, that is significantly different from value
in the control group and the group of almost healthy
children (83.22 &+ 3.11 units and 86.21 * 3.70 units
respectively, p < 0.05).

CONCLUSIONS

1. Children having signs of endothelial dysfunc-
tion are characterized by a more pronounced dys-
regulation of autonomous nervous system in a rel-
ative physiological resting state and under func-
tional workload simulation, and by high strain of
adaptation pathways due to the peculiarities of the
physiological mechanisms that provide adaptive
processes.
2. Failure of autonomous support of cardiovascular
system is caused by an inadequate adaptive respons-
es at both the central regulatory level (hypothala-
mus, vasomotor center) and peripheral receptors.
Failure of segmental autonomous (parasympathet-
ic) structures was mainly registered in children hav-

307 =&



KJTIHIYHI

AOCNIAXKEHHA

ISSN 2304-8336. pobnemn pagiauiiinoi Meouunkm Ta pagiobionorii = Problems of radiation medicine and radiobiology. 2014. Bun. 19.

TaTHICTh CErMEHTApHMX BEreTaTUBHUX CTPYKTyp (mapa-
CUMITATUYHMX), TIPY LIOMY IX XapaKTep pearyBaHHs Ha
HaBaHTaXK€HHSI BilTIOBiae TaKOMY Yy 310pPOBHUX 0Ci0, ajie
Ha OiIbII HU3bKOMY PiBHI (DYHKILIIOHYBaHHSI.

3. JliTu-MelIKaHIli pagioakKTUBHO 3a0pyTHEHUX TepH-
TOpIiii, B TOMY YMCJIi i 3 eHAOTEAiaIbHOIO AUCPYHKIIIEIO,
MaloTh 3HUXEHi aepoOHI MOXJIMBOCTI OpraHiamy 3a
iHgekcom PobGiHcoHa, 1110 cpusie HU3BKOMY aJaliTUB-
HOMY JiaIta3oHy I10/I0 HecIe(pidHOTO CTPECY.
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ing the endothelial dysfunction. The nature of
their response to stress corresponds to that in
healthy individuals, but at a lower level of func-
tion.

3. Children being domiciled in contaminated terri-
tories including those having the endothelial dys-
function have a reduced aerobic capacity of the
organism by the Robinson index, predisposing to
low range of adaptive response to non-specific stress.
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