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BMICT EJEKTPOJIITIB Y CJAWHI AITEN 3 BIIXWJIEHHAMUA

B BETETATUBHOMY CTATYCI, AKI ITPOKHNBAIOTD HA
PAIIOAKTUBHO 3ABPYIHEHUX TEPUTOPIAX YKPAIHU ITICJIA
3ACTOCYBAHHS{ ITEPEPUBYACTOI HOPMOBAPUYHOI
TITOKCII

MeTa: BU3HauNUTM BMicT enektponitia Hatpito (Na*), kanilo (K*), kanbuilo (Ca®), marHito (Mg®) y HecTuMynboBaHiit
3MilWaHii cnuHi AiTeit 3 po3nagamum aBTOHOMHOT HepBOBOT CMCTEMM, AKI HAPOAMAMUCA i NMOCTIHO NPOXMBAKTL Ha
pafioakTUBHO 3abpyaHEHUX TepUTOPIAX, NiCNA 3aCTOCYBaHHA nepepuByacToi HopMobapuyHoi rinokcii (MHI) caHo-
TeHHOro PiBHS.
NauieHTn Ta meTopu. 06¢TexkeHo 103 guTuHM (41 xnoneub i 62 fiBunHK) BikoM Big 6 Lo 17 pokis, Akux 6yno po3sno-
AiNeHo Ha Tpu rpynu: go KoHTponbHoi (I) rpynu yeiiwno 30 oci6; go rpynu nopisHaHHA (II) — 30; ocHoBHOT (III) — 43.
Mporpama AOCHiAXeHHs BKAlOYana 30ip aHaMHe3y, CKapr XBOpMX, KNiHiyHe Ta nabopatopHe ob6CTexeHHs. Bmict
€NeKTPONiTiB y POTOBIi PiAMHI BU3HA4Yanu aToMHo-abcopbuiiiHum meTogom. Hamm 3actocoBaHo 10 ceaHcis MMHI 3
rinOKCUYHOW CKNafoBoto 12 % KUCHIO B a30Ti.
Pe3ynbrartu. MokasaHo, wo nicas MHI BMicT enekTponiTiB y HECTUMYNbOBAHII 3MilaHii CIMHI MaB pi3HOCNpPAMOBaHe
3HAYEHHA B Pi3HUX BiKOBUX rpynax: y 06CTeXyBaHMX 0Ci6 MONOALIOrO WKiNbHOTO BikKy (6—11 pokiB) BiporigHo nigsu-
wunacs KoHueHtpalis Na* Ha 0,8 mmonb/n, K — Ha 3 MMonb/n i 3HU3MNACA KOHLIEHTpaL i Ca** Ha 1,07 MMONb/N, 3y
piTeit cTapworo wkinbHoro Biky (12—17 pokis) koHueHTpauia Na* i Ca®* 3meHwunacs Ha 2 Mmonb/n i 0,71 MMonb/n,
BignosigHo.
BucHoBKu. OTpuMaHi pe3ynbTaTi faloTb 3MOry pekoMeHayBaTh ceaHcu MHI goaatkoBo 40 6a3nCHOTO iKyBaHHA AiTeil
3 p03/1alaMM aBTOHOMHOT HEPBOBOT CUCTEMMU, AKi HAPOAUIUCA Ta NOCTIHO MeLWKaloTb Ha PAAi0aKTUBHO 3a0pyAHEHMX
TepuTopiax YKpaiHu.
KniouoBi cnoBa: nepepusyacta HopmobapuyHa rinokcis, aBTOHOMHa HEPBOBA CUCTEMA, Pafii0aKTUBHO 3abpyaHEH] Te-
puTOPii, CIMHa, OiTW, eNeKTponiTH.
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ELECTROLYTE CONTENT IN SALIVA OF CHILDREN WITH
DEVIATION IN VEGETATIVE STATUS RESIDING AT
RADIOACTIVELY CONTAMINATED TERRITORIES OF
UKRAINE AFTER APPLICATION OF INTERMITTENT
NORMOBARIC HYPOXIA

Objective was to determine the content of sodium (Na*), potassium (K*), calcium (Ca®*), and magnesium (Mg*") elec-
trolytes in non-stimulated mixed saliva of children, with disorders of autonomous nervous system (ANS), who were
born and are permanently residing at radioactive contaminated territories after application of intermittent normo-
baric hypoxia (INH) of sanogenic level.
Patientes and methods. The children (41 boys and 62 girls) aged 6-17 years were examined. All they were divided
into three groups: the control group consisted of 30 persons (group I); the comparison group — 30 person (group
IT); the main group — 43 patients (group III). The collection of anamnesis, patient complaints, clinical and labora-
tory examinations were included into the studied program. The content of electrolytes in oral fluids was determined
by the atomic absorption method. 10 seances of INH with a hypoxic component of 12 % oxygen in nitrogen were
used by us.
Results. It was shown that the content of electrolytes in non-stimulated mixed saliva had a multidirectional signi-
ficance in different age groups after INH: in examined children of primary school age (6-11 years), the Na* concen-
tration was significantly increased by 0.8 mmol/l, K" concentration was decreased by 3 mmol/l, Ca®* concentration
was decreased by 1.07 mmol/Land in children of senior school age (12-17 years) — Na*, and Ca** concentrations were
decreased by 2 mmol/l and 0.17 mmol/l, respectively.
Conclusions. The obtained results allow to recommend the INH seances for addition to basic treatment of children
with disorders of autonomous nervous system, who were born and are permanently residing at radioactive contam-
inated territories of Ukraine.
Key words: intermittent normobaric hypoxia, autonomous nervous system, radioactive contaminated territories,
saliva, children, electrolytes.
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BCTVYII

CiuHa € OfHi€l0 3 HAWOUIBbII MOCTYMHUX JUIS TOCHiA-
>K€HHS Oi0JIOTiYHMX PIAWH OpraHi3My Ta Ma€ JiarHoc-
TUYHY LiHHICTb Y CKPMHIiHFOBUX OOCTEXEHHSX IiTeil.
JlitTepaTypHi JHgaHi cBigyaTh IIPO MOMYJISIPHICTb i
BCEOIYHICTD ii BUBUEHHS MpU 0araTboxX 3aXBOPIOBAHHSIX
[1-3]. Lle oOyMOBI€HO HEiHBa3UBHICTIO 3a00py (0CO0-
JIMBO IJISI JiTei), IPOCTOTOIO Ta OE3IMEUHICTIO (MEHIIMIA
pu3uK 3apaxkeHHs BIJI, rematutoM), BiICYTHICTIO 3rop-
TaHHS, MEHILOIO0 BapTIiCTIO 30epiraHHsS i TpaHCIOPTY-
BaHHSI, MOXJIMBICTb BiOOpPY YacTOro Ta BEJIWKOTO
00’emy 1po06. Perymsiiss cIMHOBUIIIEHHS 30iliCHIOETh-
csl TepeBaXKHO HEpPBOBUMM MexaHizmamu. LleHTpu 3Ha-

INTRODUCTION

Saliva is one of the most accessible biological flu-
ids to study and has a diagnostic significance for
children screening tests. The popularity and com-
prehensiveness of its study in many diseases is con-
firmed by literature data [1—3]. This is due to the
non-invasive sampling (especially for children),
simplicity (less risk of HIV infection, hepatitis),
lack of coagulation, lower cost of storage and
transportation, the ability to select a large and fre-
quent sampling volume. The regulation of saliva-
tion is mainly carried out by the nervous mecha-
nisms. Centers are located in the medulla oblonga-

(1) 360
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XOJSAThCSI B IOBraCTOMY MO3KY Ta KOHTPOJIOIOThCS KO-
pOI0 BEJIMKMX MiBKYJb i rinmorajamycom. IToapazHeHHs
napacUMIIATUMHUX HEPBiB IPU3BOAUTH OO0 BUIIICHHS
BEJIMKOI KiJIbKOCTi PiIKOi CIMHM 3 HU3BKUM BMiCTOM
OiNIKy Ta BETUKUM — €JIEKTPOJIiTiB i MyLIUHY, a CUMIIa-
TUYHUX — 10 HEBEJUKOIo 00’€My B’SI3KOi CIMHU (Mic-
TUTh PEPMEHTH i MyLTUH) [4].

Cepell eJIeKTPOJIITIB y POTOBIil pinuHiI TepeBaXkaloThb
Na*, K*, Ca**, Mg*", CI', HCO;', HPO;* [5—7]. Bus-
yeHHs BMicTy enexTponitiB (Na' i K) y ciauni 6ymm
OpOBEJEHI IpU MepeMillleHHI JOPOCIUX 30POBUX OCi0
B YMOBHU BUcOKorip’s (Bucota 3200 M Hag piBHEM MOps,
nepeBan Tysa-Amy, Kwupruszig). byjmo mokaszaHo, 1110
koHueHtpauiss K' ta Na* y nopiBHSIHHI 3 KOHTposeM
MigBUIIMIACS, a CHiBBiIHOLIeHHS Koediuienta Na’ /K"
3HM3uI0cA [8]. Y iHIMX qocaimkeHHsX [9] Oyno BUsIB-
JIeHo 3MeHIIeHHs criBBigHomenHs Na' /K 3a ymoB ce-
peanborip’sa (1800 M Hax piBHeM Mops, I'ipcbkuii Ai-
Tait), OOyMOBJIEHE ITiIABUIIEHHIM KOPTUKOCTEPOITHOL
AKTUBHOCTI HagHUPHUKIB TIpu (Di3MUHOMY HaBaHTa-
JKEeHHI.

Hes3Baxarouu Ha BeJMKMI 0Ocsr iHpopMallii, 11010
suBueHHs Bmicty Na*, K¥, Ca®", Mg?" y cituni 3a pisHux
ymoB [10—12], 3miHa iX KOHUEHTpaLlil IicJas BIUIUBY
HOPMOOapUYHOI TIMOKCil y AiTelt — MEIIKaHIIiB paaioak-
TUBHO 3a0pynHeHux Teputopiit (P3T) He mocmimkyBa-
Jlacs.

META JOCJIIZKEHHS

Busnauntu BMict enexrpodmitiB Nat, K, Ca?", Mg*' y
HEeCTUMYJIbOBaHil 3MilllaHii CIIMHI OiTeil 3 po3agamMu
aBTOHOMHOI HepBoBoi cuctemu (AHC), s1ki HapoauIu-
cs 1 MOCTIAHO MPOXKMBAIOTh HA palioaKTUBHO 3a0py/I-
HEHMX TEePUTOPisIX, MiCJIsl 3aCTOCYBAHHS IMepepuBYaC-
Toi HOpMoOapuuHoi rimokcii (ITHI') canorenHoro
piBHSI.

MATEPIAJIN 1 METOJIN

Oo6crexeno 103 gutunu (41 xmoneup i 62 DiBYMHM)
BikoM Bim 6 mo 17 pokiB y BiagiieHHAX pamialiiiHol
neaiaTpii, BpoJIKeHOI Ta CIaJaKoBOi maToJjorii IHcTuTy-
Ty KJiHiuHO1 pagionorii Y «HauioHanbHU# HayKOBUIA
LEHTp pagiauiiiHol MmenuuuHu HamioHanbHOT akagemii
MEIUYHMX HayK YKpainu». [lamieHtiB Oymo po3-
MoAiJIeHO Ha Tpu rpynu: KoHTpodabHa (I, n = 30) o
SKO1 YBIMIIUIM MPaKTUYHO 3I0POBi 0coOM, KOTpi Mpo-
XKUBAJM B «UUCTUX» LIOJO PagioaKTMBHOrO 3a0py-
HEHHS TEPUTOPISAX i He HajieXalu OO0 MOTEPITiInX Bif
YopHoOmIbchKOi KatacTpodu; rpymna nopiBHaHHS (11,
n = 30) i ocHoBHa (III, n = 43) — niTu, g9Ki MewWKaInu y
2, 3, 4-i1 30HaxX padioaKTUBHOTO 3a0pymHEHHS, a aK-

ta and controlled by the cerebral cortex and hypo-
thalamus. Irritation of the parasympathetic nerves
leads to the release of a large amount of liquid sali-
va with low protein content and large content of
electrolytes and mucin. Irritation of the sympa-
thetic nerves results in small volume of viscosity (it
contains enzymes and mucin) [4].

The largest number of electrolytes such as Na*, K*,
Ca’*, Mg**, CI', HCOs ", HPOs” is present in the oral
liquid [5—7]. Saliva electrolytes (Na" and K") were
studied in healthy adults while they were moving to
highlands (3.200 m above sea level, Tuya Asha pass,
Kirghizia). It was shown that the concentration of
K" and Na" was increased in comparison with the
control, and the correlation of Na“/K" coefficient
was decreased [8]. In other studies [9], a decrease
in the Na"/K" ratio was observed under the condi-
tions of the middle mountains (1.800 m above sea
level, Altai Mountains), due to an increase in cor-
ticosteroid activity of the adrenal glands under
physical loading.

Despite the large amount of scientific informa-
tion regarding the study of Na*, K*, Ca’", Mg*" in
saliva[10—12], the change in their concentration
after exposure to intermittent normobaric hypoxia
in children-residents of radioactive contaminated
territories was not studied.

OBJECTIVE

To determine the content of Na*, K*, Ca*", Mg
electrolytes in non-stimulated mixed saliva of chil-
dren with disorders of autonomous nervous system
(ANS), who were born and are permanently resid-
ing at radioactively contaminated territories after
application of intermittent normobaric hypoxia
(INH) of sanogenic level.

MATERIALS AND METHODS

103 children (41 boys and 62 girls) aged 6—17 years
were examined at Departments of Radiation
Pediatrics, Congenital and Hereditary Pathology of
the Institute of Clinical Radiology of «National
Research Center for Radiation Medicine, National
Academy of Medical Sciences of Ukraine». Patients
were divided into 3 groups: the control group (group
I, n = 30), which included practically healthy per-
sons living in the radiologically «clean» territories
and being not the victims of Chornobyl catastrophe;
patients of the comparison group (group II, n = 30),
and the main group (group III, n = 43) living in the
2" 34 and 4" zones of radioactive contamination,
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TUBHICTh iHKopropoBaHoro 'Cs B ix opraHi3mi
BapiroBasa Big 269 mo 6253 bk [13, 14]. OcHoBHI 3a-
XBOpIoBaHHS y ob0cTexxyBaHux 11 (mopiBusauag) Ta 111
(ocHOBHOI) rpy1 npeacTtansieHi y Taoa. 1. [Mamientu 11
Tpyny OTpUMYBaJIM Oa3uWCHE JIiKyBaHHS 3TiAHO i3 3aT-
BepIXeHMMHU TipoTokojsaMu MO3 VYkpainu, a III —
KoMOiHOBaHe (0a3MCHe BiAMOBIZHO A0 IMPOTOKOJIB Ta
ceancu I1HT). 3Baxkaioum Ha Te, 110 B KOXHY TPYITy
BXOOWIW IiTU BiKOM Bif 6 g0 17 pokiB, MM OKpeMO
aHaTi3yBaJIM MOKA3HUKHU JJISI MOJIOJIIOTO HIKIJIbHOTO
Biky (6—11 pokiB) Ta cTapLIOro IIKiJIbHOIO BiKY
(12—17 poxiB).

KitiHiKo-HeBpoJoriyHe JOCTiIKeHHsI HEPBOBOI CHUC-
TeMM BKJIIOYaJO BUBYEHHs aHaMHe3y, 30ip ckapr,
JOCHIIKEHHSI HEeBPOJOTIYHOrO CTaTyCy 3a CXeMOI
[15], ingexcy Kepmo. BuximHuit BereTaTUBHUI TOHYC
BU3HAYaJIM 3a TOMOMOTO0 Tabnauupb BeliHa, Momudi-
KOBaHUX IS Aiteit [16]. st BUBUeHHS Cy0’€KTUBHUX
O3HaK BereTaTMBHOI AMCPYHKIII BUKOPUCTOBYBAIN
«OnuTyBaJbHUK 151 BUSBJIEHHSI BereTaTUBHUX 3MiH»
Beiina [17].

3a0ip HECTUMYJILOBAHO1 3MillIaHOI CJIMHU TIPOBOAMIIN
BpaHLi Hartuleceple y cTepuabHi mpobipku. Ilepen
UM OOCTeXXyBaHi MPOIIOJICKYyBaIl POTOBY MOPOXKHU-
HY AUCTUJIBLOBAHOI BOAOI0. 30upanu 2,5 MJA CIUHU,

Taoauusa 1

and activity of the incorporated "’Cs in their body
varied from 269 to 6253 Bq [13, 14]. The main di-
seases in the patients of groups II and III are pre-
sented in Table 1. Patients of group II were receiv-
ing a baseline treatment in accordance with the
approved protocols of the Ministry of Health of
Ukraine, and those of group III — a baseline treat-
ment according to protocols and INH seances.
Taking into account that each group consisted of
children aged from 6 to 17, we separately analyzed
the indicators for the junior school age (6—11 years)
and the senior school age (12—17 years) children.

Clinical and neurological examination of the
nervous system included: anamnesis study; col-
lecting complaints; study of neurological status
according to the scheme [15]; Cerdo index. The
initial vegetative tone (IVT) was determined using
Wein’s tables modified for children [16]. To study
the subjective signs of vegetative dysfunction, the
«Questionnaire for the identification of vegetative
changes» by Wein [17] was used.

The non-stimulated mixed saliva samples were col-
lected in sterile test tubes in the morning after
overnight fasting. Examined persons rinsed the
mouth with distilled water before the saliva sampling.

OcHoBHa naronoria y giten Bikom Big 6 Ao 17 pokiB, AKi MeWKaOTb HA pafioaKTUBHO 3a6pyAHEHUX TepUTOPiAX

Table 1

Basic pathology in children aged 6 to 17 years living in radioactive contaminated areas

Knac xBopo0 / Classes of disease

Bik piteii / Age of children

6—11 pokiB / years 12—-17 pokiB / years
n=36 (abcon. / abs.) n=37 (abGcon. / abs.)

XBopoOu opraHie TpaBneHHs: K21; K25; K26; K29; K31; K81; K82; K86.9 29 35
Diseases of the digestive system: K21; K25; K26; K29; K31; K81; K82; K86.9.

XBopobu cuctemu amxanus: J03.0; J06.8; J31.1 21 26
Diseases of the respiratory system: J03.0; J06.8; J31.1

XBopo6u HepBoBoi cucTemm: G44.20; G90.9; G47.0; G44.8. 13 17
Diseases of the nervous system: G44.20; G90.9; G47.0; G44.8.

Poanaau ncuxikv Ta noeeniHku: F54.3; F48.0. 5 7
Psychic and behavior disorders: F54.3; F48.0.

XBopobu cuctemm kpooobiry: 142.8; 134.1. 10 9
Diseases of the circulatory system: 142.8; 134.1.

XBopo6u oka Ta ioro npuaatkoBoro anapary: H50;H52.1;H52.2. 4 6
Diseases of the eye and its adventitious apparatus: H50; H52.1; H52.2.

XBOPOOU EHIOKPUHHOI CUCTEMU, PO3Nafly XapuyBaHHS Ta NOPYyLUEHHs 06MiHy pevoBuH: E44.0 9 9
Diseases of the endocrine system, nutritional and metabolic disorders: E44.0.

XBOpPO6M KiCTKOBO-M'130B0i CMCTEMM Ta CMOAYYHOT TkaHuHM: M41.0;M42.0; M95.04 7 12
Diseases of the musculoskeletal system and connective tissue: M41.0; M42.0; M95.04.

MpupomxeHi Bamy po3BUTKY, AedopMmallii Ta XxpoMOCOMHI aHomanii: Q66.5;Q67.6; Q67.7; 063.9 1 14
Congenital malformations, deformities and chromosomal abnormalities : Q66.5; Q67.6; Q67.7; Q63.9.

XBopobu ceyocTateBoi cuctemu: N28.8; N28.9; N29.8;N30.0; N76.8 5 8

Diseases of the genitourinary system: N28.8; N28.9; N29.8; N30.0; N76.8
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ueHtpudyrysanu npu 3000 g 10 xB i 30epiraau mpodbu
npu Temmneparypi -20 °C. BMicT enekTpoiTiB A0Cin-
KEHO 3a JO0IMOMOIrol aTOMHO-a0COPOLiifHOro CHeKT-
podoTtomeTpa «C-115-M1» 3 momymMeHeBUM aTOMi3aTo-
pom (Pocist) [18]. Tonn Na* i K™ BusHauanu mpu nos-
kuHax XBuiai A = 589,0 um ta A = 766,5 HM, BinnmoBigHo
(3a emiciero ToJyM’s TIpPOIIaHy IJIs HATpilo i KaJliio).
Tonn Ca** i Mg>" — npu A = 422,2 um Ta A = 505,0 HM
(3a abcopOlIi€ro alleTUIIEH-3aKUCY a30Ty JJIsI KaJblIilo i
MarHilo).

Hnst npoBeaeHHst Kypcy ceaHciB ITHI 3actocoBaHo
rinokcuuny raszoBy cyMimn (I'TC), mo ckiagaeTbed i3
12 % xucHio B a3oti. [THI mpoBoauan oguH pa3 Ha 10-
Oy 3a 1OIIOMOTOI0 iHAWBIAyaIbHOIO amapaTa IITy4YHOIO
TipChKOTO TIOBITPs TUITY «bopeit» (BMpOOHUK MEINKO-
imxeHepuuii ueHtp «HOPT», HAH ¥Ykpainu, KuiB).
BukopucroByBaiu 0a3oBUil peXWUM: TPU LIMKIA TU-
xaHHsa I'TC, y npoMixkkKax MiX SIKUMM HalliEHT AUXaB
atMochepHuM moBiTpsaM [19]. Ilepion meokcureHairii
TpuBaB 15—20 xBunuH, a peokcureHanii — 7—10 xBu-
JuH. Kypc nikyBaHHs ctaHOBUB 10 ceaHciB. [1apiiianab-
Huii TucK KucHIO (Poy) I'TC Ha I ceanci 6yB (103 £ 5)
MM pT. cT., Ha II i III #ioro 3HMXKyBaau CTYyIiHYACTO.
ITounnaroum 3 IV, i HaCTyIHI ceaHCHU MPOXOAUIU TTPU
Po; (93 £ 5) MM pT. CT.

HocmimKeHHs NpoBeleHEe 3TiAHO 3 IOJOXEHHIMU
Kondepenuii Pagn €Bponu npo mpasa JToguHA Ta 6io-
MeauiuHu, lenbciHcbkoi aeknapaunii (y pemakuii 2013
p.), 3aKOHOIaBYOi 0a3u YKpaiHu.

CraTtuctTuyHy oOpoOKYy pe3yibTaTiB 3JiliCHIOBaIU
3a nornomoror nporpamu «Microsoft Excel 2003» ta
«SPSS Statistics (Version, 17)». Ilicng mepeBipku Ha
HOpPMaJbHICTh PO3IIOAiJy 3aCTOCOBAHO MapaMeTpUy-
Hult kputepiii t CTbhlogeHTa Ta HelmapaMeTpUYHI
Kputepii Binkokcona i ManHa-YitHi. CTaTUCTUYIHO
3HAUYIIMMM BBaxajaucs BiIMiHHOCTI pe3yabTaTiB
npu p < 0,05.

PE3VYJIBTATU TA OBI'OBOPEHHS

VY npoBeaeHUX HaMU JOCHIIXKEHHSIX aHaJli3 aHaMHeC-
TUYHUX JaHUX OO0CTeXYBaHUX HiTel-MemkaHIiB P3T
BUSIBUB (aKTOpU, IO COPUSIIA 3MiHI PEaKTUBHOCTI
opraHi3aMy o00CTeXyBaHUX, ITOB’S3aHi 3 TepiogoM
BariTHOCTI ixHix MaTepiB, y 20 i3 30 miteit Il rpynu ta y
33 i3 43 — III: panHi i mi3Hi recto3u BinnmosigHO y 18 i3
30 Ta y 21 i3 43; 3axBOploBaHHS Ha peclipaTOpHi
BipycHi iH(eKii mix gac BariTHocTi —y 8 i3 30 Tay 13
i3 43; XpOHiUHa TMATOJIOTisl Pi3HUX OPraHiB i CUCTEM Y
matepi —y 12 i3 30 ta 21 i3 43, 3arpo3a nepepuBaHHSI
BaritTHocTi — y 5 i3 30 Ta 7 3 43, cTpiMKi nojoru — y 3
i330 Tay 8i343, HegoHOmEeHIcTh —y 4 i3 30 Ta 7 i3 43,

Collected 2.5 ml of saliva were centrifuged at 3000 g
for 10 minutes, and samples were stored at -20 °C.
The content of electrolytes was assayed using a flame
atomic absorption spectrophotometer «C-115-M1»
(Russia) [18]. Na" and K" ions were determined at
wavelengths of A = 589.0 nm and A = 766.5 nm,
respectively (based on the emission of propane flame
for Na and K). Ca?* and Mg”" ions were determined
at A = 422.2 nm, and A = 505.0 nm (by the nitrous
oxide acetylene absorption for Ca and Mg).

Hypoxic gas mixture (HGM) of 12 % oxygen in
nitrogen, was used in a course of INH seances. INH
was carried out once a day using the individual appa-
ratus of artificial mountain air (type «Boreas», State
Research Center for Medical Engineering «North»,
NAS of Ukraine, Kyiv). The baseline regimen was
used: three cycles of HGM breathing with the inter-
vals between which atmospheric air breathed by
patient [19]. The deoxygenation period lasted 15—20
minutes, and that of reoxygenation — 7—10 minutes.
The course of treatment consisted of 10 seances. The
partial pressure of oxygen (Po)) of HGM during
seance I was (103 = 5) mm Hg, and during seances II
and III it was lowered step by step. Po; (93 £ 5) mm
Hg started from seance I'V and the following ones.

The study was performed in accordance with the
provisions of the Council of Europe’s Conference
on Human Rights and Biomedicine, the Helsinki
Declaration (revised in 2013), the legislative
framework of Ukraine.

Statistical processing of the results was performed
using programs of Microsoft Excel 2003 and SPSS
Statistics (Version 17). After controlling the normal-
ity of distribution, the parametric Student’s t-test
and non-parametric Wilcoxon and Mann-Whitney
tests were applied. Statistically significant differ-
ences were considered when p < 0.05.

RESULTS AND DISCUSSION

Factors contributing the change in body reactivity of
children living at RCT were revealed in 20 of 30 chil-
dren in group II and in 33 of 43 ones in group 111,
namely the early and late gestosis were found in 18 of
30 and in 21 of 43 children, respectively; respiratory
viral infection in pregnancy — in 8 of 30, and in 13 of
43 children, respectively; various maternal diseases —
in 12 of 30, and in 21 of 43 persons, respectively;
threatened abortion — in 5 of 30, and in 7 of 43 pa-
tients, respectively; rapid childbirth — in 3 of 30, and
in 8 of 43 patients, respectively; premature labor — in
4 of 30, and in 7 of 43 patients, respectively; perina-
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nepuHaTtaibHe ypaxeHHs LTHC —y 6 i3 30 ta 14 i3 43,
BiAMOBiAHO.

Hait6inpmr mommpennmu ckapramu 3 6oxy LIHC mipu
oocrexeHHi mauieHTiB II Ta III rpyn Oynu: migBuieHa
BTOMJTIOBaHicTh y 16 i3 30 Ta y 32 i3 43, BignosinHo; ro-
JIoBHi 60J1iy 5i3 30 Tay 19 i3 43; connuBictb y 7 i3 30 Ta
y 513 43; 3amamopouerHsa y 2 i3 30 Ta y 8 i3 43; emoriiiHa
JabinbHicTh y 713 30 Ta 'y 16 i3 43; mopyiueHHs cHY y 1 i3
30 tay 13 i3 43; meTeo3anexHictb y 2 i3 30 Ta 'y 4 i3 43;
TpuBOXKHICTh Y 113 30 Tay 9 i3 43. Kpim Toro, 3 60Ky op-
raHiB OuXaHHS JesiKi oO0CTexXyBaHi CKapXMJIMCSI Ha
BimuyTTs1 HecTaui nmoBiTps 5 i3 30 Ta 8 i3 43, kalenb y
BiATOBiAb HA pi3Hi 3anaxu, nui, auMm — 3 i3 30 Ta 7 i3 43;
3 OOKY OpraHiB TpaBJIeHHSI — Ha OiJib B BEpXHiil yaCTUHI
abanomiHayibHOI OinsgHKK 6 i3 30 Ta 14 i3 43, a cepleBo-
CYIMHHOI CUCTEMU — Ha Oiib B AijasHLi cepus — 8 i3 30
Ta 14 i3 43.

ITpu nocainkeHHi HEBPOJOTIYHOIO CTaTyCy 3a 3arajib-
HOIIPUIHSTOIO CXEMOIO OYJIO BUSBJICHO, 110 Y IIPAKTUY-
HO 310pOBUX (KOHTPOJIbHA I'PyTia) BiH OYB y MexXaX BiKO-
Boi HOpMU. Y miteit BikoM Bix 6 1o 11 poxkis II ta I11 rpyn
pEECTpYBaI MiKPOCUMITOMATUKY Y BUIJISIOI YCTaHO-
BOYHOTO HicTarMy MpH BigBeIeHHI OYHUX SIONIYyK y 4 i3
36, TpeMTiHHS NOBIK y 19 i3 36, TPEMTIHHS B AUCTAIBHUX
Bimmiax BepxHiX KiHLIBOK y 2 i3 36, noKaabHUI
rinepriapo3 J0JIOHb, CTYIHIB Y 3 i3 36, CyXiCTb TOJIOHD Y
1 i3 36, xuTKicThb y 1po6i Pombepra y 3 i3 36, minBuiieH-
HSI CYXOXWIbHMX pediiekciB y 4 i3 36, a Big 12 mo 17
pPOKiB aHaJloriyHa cuMnToMaTvka oynay 7 i3 37,y 25 i3
37,y5i337,y5i1337,y7i337,y3i337,y3i337,y2i3
37 BigmoBigHO.

BuximHuii BereTaTUBHMI TOHYC, SIKUI BU3HaYalu
3a TabauusgMu [16] cBimumB, oy 10 i3 15 o6cTexyBa-
Hux | rpynu MoJiomiioro IKiJbHOro Biky (6—11
pOKiB) Oyna eiToHisA, y 3 i3 15 — BaroTtoHisg iy 2 i3 15
— CMMMATUKOTOHI, a'y ocid (I rpymu) cTapiioro Biky
(12 — 17 pokiB) y 6 i3 15, y 4 i3 15,y 5 i3 15
BigmoBigHo. Y mauienTtiB 11 rpynu (6-11 pokiB) aHa-
JIOTiYHI TOKa3HUuKU O0yauy 713 15,y 7i3 15,y 1 i3 15,
ayllly7i321,y8i3 15, y6i315. Y ob6cTexkyBaHUX
(12 — 17 pokiB) 1i 3HaueHHs1 6ynu y 3 i3 15,y 9 i3 15,
3i315{l)iy5iz22,y12i322,5i3 22 (I1I). ToOTO,
y TepeBaxkHo1 Oinbmrocti MemkanuiBs P3T BusHava-
Jlach CUMMNATUKOTOHIYHA CHpPSIMOBAHICTh BereTaTuB-
HOTO TOHyCy. 3a BeretaTuBHUM iHaekcoM Kepnao
(BIK) y 11 i3 15 I rpynu BikoM Big 6 mo 11 pokiB
pEECTPYBAIM CUMITATUKOTOHIIO i ¥ 4 i3 15 — HOpMO-
TOHil0, a Bix 12 1o 17 pokiBy 12 i3 151y 3 i3 15. Ilpu
nepBuHHOMY o0cTexkeHHi 11 rpynu (6-11 pokiB) cum-
MaTUKOTOHIs cnocTepiramacsay 14 i3 15, ay 111 —y 20
i3 21. ¥V Il rpymi (12-17 pokiB) CHMMITaTUKOTOHIIO

tal lesion of central nervous system — in 6 of 30, and
14 of 43 patients, respectively.

The most common complaints on the side of the
central nervous system in groups I and II1 were, res-
pectively: the fatigue — in 16 of 30 & 32 of 43 patients,
headache — in 5 of 30 & 19 of 43 patients, drow-
siness — in 7 of 30 & 5 of 43 patients, dizziness — in
2 of 30 & 8 of 43 patients, emotional lability — in 7 of
30 & 16 of 43 patients, sleep disturbance — in 1 of 30
& 13 of 43 patients, meteorological dependence — in
2 of 30 & 4 of 43 patients, anxiety —in 1 of 30 & 9 of
43 patients. There were complaints on a lack of air —
5 of 30 & 8 of 43 patients, a cough on various smells,
dust, smoke — 3 of 30 & 7 of 43 patients. Complains
on a stomachache were presented by 6 of 30 & 14 of
43 patients, and on a heartache by 8 of 30, and 14 of
43 patients, respectively.

The neurological status studied according to the
generally accepted scheme was found within the age
standard in the control group. In children aged 6—11
years of group II and III the microsymptoms were
recorded as adjustment nystagmus in eyeball
removal — in 4 of 36, tremor of the eyelids — in 19 of
36, tremor in the upper limbs — in 2 of 36, local
hyperhidrosis of the palms, feet — in 3 of 36, dryness
of palms — in 1 of 36, unsteadyness in the Romberg
test — in 3 of 36, increase of tendon reflexes — in 4 of
36, and the similar symptomatology was noted in
children and adolescents aged 12-17 years (in 17 of
37,in250of 37, 50f 37,in 5 of 37, in 7 of 37, in 3 of
37,1in 3 of 37, and in 2 of 37 patients, respectively).

The initial vegetative tone, determined according
the tables [ 16] was eutonic in 10 of 15 children of group
I (aged 6—11 years), vagotonia — in 3 of 15, sympa-
thicotonia — in 2 of 15, and in older persons (group I)
(12—17 aged years) — in 6 of 15, 4 of 15, 5 of 15, res-
pectively. The same indices were noted in 7 of 15, 7 of
15, 1 of 15 examined patients (aged 6—11 years) in
group II, and in 7 of 21, 8 of 15, 6 of 15 in group III.
In the subjects aged 12—17 years these values were in 3
of 15, 9 of 15, 3 of 15 (group II) and in 5 of 22, 12 of
22, 5 of 22 (group 11I). That is, the majority of patients
from RCT were prone to sympathicotonia. According
to the Cerdo vegetative index (CVI), sympathicotonia
was registered in 11 of 15 patients and normotonia —
in4 of 15 them in group I (aged 6—11 years), and in 12
of 15 & 3 of 15 ones at the age 12—17 years. In primary
examination a sympathicotonia was revealed in 14 of
15 patients aged 6—11 years (group I1), and in 20 of 21
ones (group III). In patients aged 12—17 years (group
I1) it was registered in 12 of 15 cases, parasympathico-
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peecTtpyBaiu y 12 i3 15, napacUMIaTUKOTOHiO — y 2
i3 15,iyi3 15 — HopmoTOHil0, ay Il —y 18 i3 22,y 3
i3 22, y 1 i3 22 BigmoBigHO. BpaxoByiounm aHamHes,
BUIIE3raJaHi CKapTu Ta AOCHIIKEHHS BEreTaTUBHOTO
ToHycy y MemikaHuiB P3T, mMae Micue mopyllieHHS
ajmanTtaliiHo-npuctocyBaibHux peakuin AHC. 3a
onuTyBaJlbHUKOM BeliHa y Bcix giteit 1 rpynu
KinbKicTh 0alliB He mepeBuIyBana 25. Y 3 i3 15 ocib
IT rpynu BikoM Bix 6 1o 11 pokiB mpu mepiiomy ooc-
TeXeHHi Oynaa Oinbuie 25,y 12 i3 15 — meHiue, y 11T —
y 613 21 Ta 15 i3 21. ¥ nauienTiB Bikom Bix 12 go 17
pokiB—y7i315iy8i315 (1) Ta9i3221 131322 (1II)
BiamoBigHo. YacToTa MpoOsBiB BereTaTMBHOI IMC-
(bynkuii y mauieHTiB Big 6 o 11 pokiB 6ynay 12 i3 36,
coMaTo(OpMHUX BereTaTMBHUX pos3janiB y 7 i3 36,
HeBpacTeHii y 6 i3 36, a Bix 12 no 17 pokiBy 15 i3 37,
y 913 37, y 4 i3 37 BignmoBiaHoO.

ITicna 3acTtocyBaHHSI KOMOiHOBAHOTO JiKyBaHHS Yy
Nali€HTIB MOJIOJALIOrO Ta CTApLIOTO IUKiJIBHOIO BIiKY
3MEHIIMBCS YCTAHOBOYHMUI HictarM y 4 Ta 3,5 pa3sa,
TpeMTiHHA NOBiK y 4,4 Ta 3,5 pa3sa, BignosigHo. ITicias
3aCTOCYBaHHs 0a3MCHOrO JIiKyBaHHSI BUXiAHWI Berera-
TUBHUI TOHYC Y 00CTeXXYBaHUX CTApIIOTO BiKy MaB He-
raTMBHY IMHAMIiKy y BUIJISIAI 30iJbIIEHHS YMCa JiTei
(7 i3 22) 3 cuMMIaTUKOTOHi€l0. BeretaTuBHUII iHIEKC
Kepno mpakTuyHO He 3MiHIOBaBCS Y IALliEHTIB BiKOM
Bim 6 mo 11 pokiB i 36ib1IMBCea HA 9 % — y 0cid BikoMm
Big 12 go 17 pokiB, TOPiBHSHO 3 BUXiZHUM 3HAYECHHSIM.
VY ocib Mojoamoro mkiabHOro BikKy (6—11 pokiB), siKi
oTpuMyBau nogatkoBo ceaHcu ITHI, mpu moBropHOMY
00CTeXXEeHHi BUXiAHUIA BereTaTUBHUIA TOHYC 3MiHUBCS Y
4 i3 21 y 0iK efiToHii, a y ctapioro (12—17 pokiB) y 7 i3
22. Ilpu oMy y 12—17-piuyHnUX BereTaTUBHUM iHIEKC
Kepno cratuctuuHO 3Hauyine 3HU3MBCSI Ha 41 % (3
44,08 + 2,25 go 25,66 + 1,82). Ilicasa 6a3uMcHOro JiKy-
BanHg y Il rpyni 3a onuryBanbHukoMm BeitHa (6—11
poKiB) y 2 i3 15 Oyno Ginbiie 25 6aniB iy 13 i3 15 MeH-
e, a y ocio crapuioro Biky (12—17 pokiB) y 5i3 151y
10 i3 15. Ilicaa KoMGiHOBaHOTO JiKyBaHHS 3 KYpCOM Ce-
anciB [THT y Bcix ob6cTexXyBaHUX KiTbKiCTh OajtiB Oyna
Jno 25. Y nauieHTiB HOpMaJlizyBaBCSl COH, 3HUKJIU T10-
YyTTS HECTayi MOBITPS Ta BTOMJIIOBAHICTh, MOJIIIILIMBCS
HacTpiii, MigBUIIMJIACS TOJEPAHTHICTh OO ICUXO-
JorivHux akTopiB. Bce 11e CBimuUTh Ta MEBHY CTUMY-
nauito HHC.

OTpuMaHi HaMM Pe3yJIBTaTHU IICIsT 3aCTOCYBaHHS Kyp-
cy ceanciB ITHI' moxxHa mosicHUTH edeKTaMHu Ta Me-
XaHi3MaMH Jii rinokcuyHoro ¢akropa. Bimomo, 1o y
0ci0 3 BUXiTHUM TIepeBakaHHSIM TOHYCY CUMIATUYHOTO
BiIlTy 3HUXKYEThCS PiBEHb CUMMIATUKOTOHII i HABMAKM,
Npu TIepeBaxHiil aKTUBHOCTI MNapacUMMOATUYHOTO,

tonia — in 2 of 15, and normotonia — in 1 of 15, and
regarding the group 111 —in 18 of 22, in 3 of 22 and in
1 of 22 them, respectively. Considering the anamnesis,
the above-mentioned complaints and studies of vege-
tative tonus in patients from RCT, disturbances of the
adaptive reactions in the ANS were found. According
to the Wein questionnaire, the number of points did
not exceed 25 in all children of the group 1. More than
25 points were observed in 3 of 15 persons aged 6—11
years (group 1I) and < 25 points — in 12 of 15, in group
I it wasin 6 of 21 & 15 of 21. In patients aged 12—17
years —in 7 of 15 & 8 of 15 (group II) and in 9 of 22 &
13 of 22 (group III), respectively. The incidence of veg-
etative dysfunction in patients aged 6—11 years was 12
of 36 cases, somatoform vegetative disorders — in 7 of
36, neurasthenia — in 6 of 36, and in patients aged 12—
17 years — in 15 of 37, 9 of 37 and 4 of 37, respectively.
After using combined treatment, the adjusting nys-
tagmus was reduced in patients of young and older
school-age by 4 and 3.5 times, trembling of eyelids —
by 4.4 and 3.5 times, respectively. After using baseline
treatment for IVT in the examined patients of older
age group, the IVT had a negative dynamics, sympa-
thicotonia was increased in 7 of 22 children. The
Cerdo vegetative index remained practically unchanged
in patients aged 6—11 years and was increased by 9 %
in patients aged 12—17 years comparing to initial val-
ues. In persons of the primary school age (6—11 years)
who received additional INH seances the IVT was
changed in 4 of 21 persons regarding eutony and in
patients aged 12—17 years — in 7 of 22 persons during
re-examination. VIC was significantly reduced by 41
% (from 44.08 + 2.25 to 25.66 * 1.82) in the patients
aged 12—17 years. According to the Wein question-
naire after basic treatment, more than 25 points was
observed in 2 of 15 persons aged 6-11 years and lesser
than 25 points — in 13 of 15 persons, and in persons
aged 12—17 years — in 5 of 15 and in 10 of 15, respec-
tively in group II. After combined treatment using the
course of INH seances the number of points was
reached by 25 in all the examined persons. Patient
sleep was normalized, feeling of air lack and fatigue
were disappeared, mood was improved, tolerance to
psychological factors was increased. All this indicates
a certain stimulation of the central nervous system.
The results obtained by us after applying the course
of INH seances can be explained by the effects and
mechanisms of the hypoxic factor action. It is known
that the level of sympathicotonia is decreased in per-
son with an initial predominance of sympathetic de-
partment tone, and vice versa, parasympathicotonia is
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3MEHIIYEThCS MTapacUMIIaTUKOTOHIsT 6€3 3pOCTaHHS aK-
TMBHOCTI CMMIIaTM4YHOI JJaHKU [20]. 3MiHU BereTaTuB-
Horo 6anaHcy cBiguyaTh npo crnpusitauby gito ITHI Ha
AHC, 1110 nposBasiETbCS 3MEHILIEHHSIM CTYIIeHS BereTa-
TUBHOTO HAIpy>XKE€HHS, 30aJaHCYBaHHSIM KapaiopecTli-
paTOpHOIi, BAaroiHCYJISIPHOI Ta CUMITIATOAIPEHAIOBOI CUC-
Tem [21-23].

VY Hamux mocmimkeHHaX y MemKaHUiB P3T BikoMm Bin
6 mo 11 pokis Bmict K' i Na' y HecTumynaboBaHiit
3MilllaHiil CMHI OYB 3HMKEHUI Maiixe yaBivi, a Bim 12
no 17 pokiBy 1,7 (K*) i 1,6 pasu (Na®). lonu Ca*" i Mg**
MaJii TeHAEHIio A0 3HMXeHHs (Ttadauusa 2, 3). Iicas
3actocyBaHHs1 ceaHciB ITHI' y oGcrexxyBaHMX MOJOMI-
IIOTO IIKiIBHOTO BiKy KOHIEHTpauis Na' y caumHi
BiporinHo migBummnacs Ha 0,8 Mmmonb/1, a K" — Ha 3
MMOJb/JI MPU BiACYTHOCTI 3HAUyIIMX 3MiH Yy Tpymi
nopiBHsAHHA (Ta6a. 2). Koediuient Na'/K" map Ten-
JNEHIII0 O 3HWXEHHS, 110 OIMOCEPEIKOBAHO MOXE
CBIIUMTU MPO aKTUBALIiI0 CUMIIATOAAPEHAIOBOI CUCTE-
MU. Y mauieHTiB ctapuioro Biky (12—17 pokiB) micis
Kypey ceancis I[THT koHueHTpauis Na™ y ciuni ninsu-
muIacs Ha 2 MMoJib/J1, a BinHoteHHs Na' /K" — Ha 40 %
OpU BiACYTHOCTI BIpOTiZHMX 3MiH Yy TpyIli HOPiBHSIHHSI
(Ta6a. 3). [MizgBuieHHs Bmicty Na™ Moxe CBiZUMTH IIPO

Ta6nauusa 2

decreased without increase in the activity of sympa-
thetic link with the prevalent activity of parasympa-
thetic department [20]. Changes in the vegetative bal-
ance indicate a beneficial effect of INH on the ANS,
which is manifested by a decrease in the degree of veg-
etative stress, balancing the cardiorspiratory, vagoin-
sular and sympathoadrenal systems [21—23].

In our studies, the content of K" and Na" in non-
stimulated mixed saliva was reduced by almost twice
in patients aged 6—11 years who lived at RCT, and K+
content was reduced by 1.7 times and Na+ content —
by 1.6 times in patients aged 12—17 years. Ca’*" and
Mg?* ions had tendency to decrease (Tables 2, 3). The
concentration of Na' in saliva was significantly
increased by 0.8 mmol/l and concentration of K —
by 3 mmol/I in the absence of significant changes in
the comparison group after using the INH seances in
examined children of junior school age (Table 2). The
Na'/ K" coefficient had tendency to decrease, which
can indirectly testify about the activation of the sym-
pathoadrenal system. In patients aged 12—17 years
the Na" concentration was increased by 2 mmol/I,
and the Na"/K" ratio — by 40 % without significant
changes in the comparison group (Table 3) after the

BmicT enektponitiB y 3miwaHi HecTUMYNbOBaHiIN CauHi AiTel Bikom Big 6 po 11 pokiB, AKi MewWwKalTb Ha

paAioaKTUBHO 3a6pyaHEHUX TepuTopiax
Table 2

The content of electrolytes in unstimulated mixed saliva in children aged 6-11 years living in radioactive con-

taminated areas

I'pyna nopieHaHHa / Comparison group

OcHoBHa rpyna / Main group

n=15 n=21
. nicns 6asucHoro
Enexrponit 3noposi 10 NiKyBaHHS mc;;sil 6:::';:0'-0 10 NiKyBaHH$ niKyBaHHS 3
Electrolyte Healthy children Ky ceaHcamu MHr
=13 before after basic before i::;:rtrl:liﬂtc
treatment treatment treatment .
with INH seances
Harpiii, Mmonb/n 6,00 = 0,26 2,86 + 0,41 2,93 0,41 2,46 = 0,30 3,23 + 0,42*
Sodium, mmol/l
Kaniit, MMOnb/n 12,74 £ 0,35 5,09 + 0,43 5,26 = 0,39 6,24 + 0,46 9,20 + 0,66*
Potassium, mmol/l
BigHoweHHs HaTpiii/kaniii, BigH. og. 0,47 0,03 0,56 = 0,06 0,56 = 0,07 0,39 + 0,04 0,37 £ 0,05
Sodium/potassium ratio, relative units
Kanbuiit, Mmons/n 2,07 +0,12 1,21 £0,33 1,16 £ 0,28 1,98 0,44 0,91 = 0,06***
Calcium, mmol/I
Mariii, MMOfIb/n 0,59 + 0,02 0,38 £ 0,05 0,33 £0,03 0,40 0,05 0,45 + 0,06
Magnesium, mmol/I
BigHoweHHs kanbuiii/marHin, BigH. og. 3,61 £ 0,26 412117 451 =153 4,73 0,59 2,52 = 0,37*

Calcium/magnesium ratio, relative units

Mpumitka. *p < 0,05 — NOpIBHSHO 3i 3HAYEHHAMU A0 NikyBaHHst;, **p < 0,05 — BIBHOCHO KOHTPOJHO.

Note. *p < 0.05 — compared with values before treatment; **P<0.05 — relative to control.
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JMOCTaTHiI ajgamnTaliliHO-TIpUCTOCYBadbHI peaxliii, a
criBBinHomeHHss Na' /K" posrismaeTbcsi HaMu sK
aZieKBaTHA peaklisl 3 MiIBUILEHHSIM TOHYCY (CUMITaTUY -
Horo Bigminy) AHC. JlitepatypHi qkepela cBigyaTh, 1110
cepell eJIEKTPOJIiTiB pOTOBOI PiAMHM HaNOIIbIIE TTiaIs-
ratoth Bu3HaueHHto Na* i K, ockinbku BoHu € omoce-
peIKOBAaHMMHU IHAMKATOPaAaMM BHUKHUIY agalTaTMBHUX
TOPMOHIB KOpPM HAAHUPKOBUX 3aJI03 i Oinblie Mmimma-
IOThCS BIUTUBY CcTpecopHUXx dakTopiB [24]. Kpim Toro,
exckperopHa (Na' i K') dyHKuis cimHHNX 32103 3a71e-
XKUTh Big crany AHC, ropMoHaibHOI aKTWBHOCTI
rirmodisa i HaIHUPKOBUX 3a5103 [25]. ABTOpamu [26] 110-
Ka3aHo, IO MigBUIIeHHs Bmicty Na' y ciauni mae
MiICTaBy CTBEP/XKyBaTU MPO 3MiHY BET€TaTUBHOTO Oa-
JaHcy y 0ik mapacumnatnaHoi Janku AHC. Orpumani
HaMU pe3yJibTaTd MU PO3IJISIAAEMO SIK CHPUSITIUBY
ajanTalilo Ha Jilo TimoKkchudyHoro ¢akropa. Lle MoxHa
NOsSICHUTU (hpeHOMEeHaMM Ta MexaHizMamu BriuBy ITHT
Ha ctaH AHC. Bigomo, mo miTi, sKi MpOXHWBaIOTh Y
TipChbKiil MiCLIEBOCTi, MalOTh TIepeBakaHHSI TOHYCY OJTy-
karoyoro HepBa [27]. Ilpm amantauii no INHI akTu-
BYEThCS MapacMMMaTUYHA JiaHKa, TMOKPAIyeThCcs Oa-
JIJAHC CHUMIIaTOaIpeHAaIOBOI CHCTeMHU, 3MEHIIYIOTHCS
NposiBU MepruepuIHUX BEereTaTMBHUX PO3JaiiB, I1O-

Ta6nuusa 3

course of the INH seances. Increased Na" can indi-
cate the sufficient adaptive reactions and Na'/K"
ratio is considered by us as an adequate reaction with
an increased tone (sympathetic department) of the
ANS. Literature sources indicate that among the
electrolytes of the oral liquid Na* and K" are the most
often subjected to the determination since they are
indirect indicators of the release of adaptive hormones
of the adrenal cortex and are more susceptible to
stressor factors [24]. In addition, the excretory (Na*
and K") function of salivary glands depends on the
state of the ANS, hormonal activity of the pituitary
and adrenal glands [25]. The authors [26] have shown
that the increase of Na“ content in saliva gives
grounds to assert that the change in vegetative balance
is towards the parasympathetic chain of the ANS. The
results received by us we consider as a favorable adap-
tation to the action of the hypoxic factor. This can be
explained by the phenomena and mechanisms of the
effect of INH on the state of the ANS. It is known that
children living in mountainous areas have a predomi-
nance of the vagus nerve tone [27]. With the adapta-
tion to INH, the parasympathetic link is activated, the
balance of the sympathoadrenal system is improved,

BmicT eneKTponiTtiB y 3milaHin HeCTUMYNbOBaHiN cnuHi pitei Bikom Big 12 po 17 pokiB, AKi MewWwKawTb Ha

PaAioakTMBHO 3a6pyAHEHUX TepUTOpiAX
Table 3

The content of electrolytes in unstimulated mixed saliva in children aged 12-17 years living in radioactive

contaminated areas

F'pyna nopieHsiHHS / Comparison group

OcHogHa rpyna / Main group

n=15 n=22
. nicng 6a3ucHoro
Enexrponit 3noposi A0 NiKyBaHHS mc,::; 6:::::0r0 10 NiKyBaHHS niKyBaHHS 3
Electrolyte Healthy children Ky ceaxcamu MHF
n=15 before after basic before iggt;?r::
treatment treatment treatment .
with INH seances
Harpiii, MMonb/n 6,33 + 0,30 3,47 + 0,66 3,68 + 0,34 3,81 £0,57 573+£0,61*
Sodium, mmol/I
Kaniit, Mmonb/n 11,37 £ 0,54 6,68 = 0,79 6,61 = 0,68 7,70 £ 0,74 7,15+ 0,41
Potassium, mmol/l
BinHolLeHHs HaTpiid/kanii, BigH. oA, 0,57 + 0,03 0,53 + 0,08 0,59 + 0,05 0,50 = 0,07 0,84 +0,10*
Sodium/potassium ratio, relative units
Kanbuinn, Mmons/n 2,11 +0,09 1,63 = 0,21 1,59 £ 0,28 2,03 +0,42 1,32+0,11*
Calcium, mmol/l
MarHiit, MMOnb/n 0,77 £ 0,03 0,38 £ 0,03 0,34 +0,03 0,45 + 0,04 0,56 + 0,06
Magnesium, mmol/l
BinHoleHHs kanbLjii/marHiid, BigH. on. 2,79 = 0,14 4,59 = 0,57 5,19 + 0,61 4,99 = 1,06 3,07 £ 0,55*

Calcium/magnesium ratio, relative units

MpumiTka. *p < 0,05 — NOPIBHAHO 3i 3HAYEHHAMM [0 NlikyBaHHS; **p < 0,05 — BIAHOCHO KOHTPOMHO.

Note. *p < 0.05 — compared with values before treatment; **P<0.05 — relative to control.

367 &



KJTIHIYHI

AOCNIAXKEHHA

ISSN 2304-8336. pobnemn pagiauiiinoi Meouunkm Ta pagiobionorii = Problems of radiation medicine and radiobiology. 2018. Bun. 23.

JIIMITYEThCS TICUXOEMOLIMHUIA CTaH, 110 JOBeAeHO Oa-
raTbMa €KCIIepMMEHTaJbHUMU Ta KIiHIYHUMU AOCITiI-
KeHHaMmu [28—31].

Konuentparist Ca®* micas ceancis ITHT y aiteit Bikom
Big 6 10 11 pokiB 3meHmmnacs Ha 1,07 MMoJIb/J1, BiTHO-
menns Ca®’/Mg®* 6ymno Hixue Ha 47 % 1pu BimcyTHOCTI
BipOTiTHMX 3MiH y TpYyITi TOPiBHSIHHS (Tabm. 1). Y obcre-
XyBaHUX Bix 12 10 17 pokiB KoHueHTpaLis ionis Ca’’ y
ciuHi icnst ceanciB ITHI 3smenmmnacs Ha 0,71 MMoJib/11,
BinHomenHs1 Ca**/ Mg?" suusmnocs na 38 % (Tabm. 3).
VY oTpumaHuUX HaMu pe3yjabTaTax 3MiHM KOHLEHTpaLiid
Ca’" i Mg®" y porosiit pinuHi aiteil, siKi MeLIKAIOTh Ha
palioaKTUBHO 3a0PYyIHEHUX TEPUTOPISIX y BiAIMOBiAb Ha
JIiF0 TIMOKCUYHOTO (paKkTOpa Majau Pi3HY CIIPSIMOBAHICTb.
VY poborax [32] mokazaHO, 110 MOJIOAI KIITUHUW OiIbIIT
YyTJIMBI 10 3HMXKeHoro Po; i Bim HbOro 3aeXXUTh IIBUI-
KICTb pyXy IMTOILIa3MU i opraHes. CTyIiHYacTe 3HUKEH-
Hs1 PO, MpUCKOPIOE pyX LIMKJIO3UCA.

Kanp1iit Bimirpae cyTTeBy pojib B OCHOBHIN (hyHKIIii
CIIMHHUX 3aJl03 — MiHepani3ylouiii, 6epe y4acTb B pe-
aKIlisix HEpBOBO-M’30B01 Iepeaadi iMImyJIbCiB, CIIPUSIE
YTBOPEHHIO €JIEKTPUYHOTO TMOTEHIliajly MeMOpaH,
OiATPUMYE TOHYC aBTOHOMHOI i LIEHTpaJIbHOT HEPBOBO1
cucTeMu, 3abe3redyye MeTabo1i3M KiCTKOBOI TKAHUHMU,
3ropTaHHS KPOBi, KOHTPOJb i aKTUBAllil0 TOPMOHIB i
HellpoMmeniaTopiB, Hajda€ MO3UTUBHMUI 1OHOTPOMHUI
eeKT Ha TisUTbHICTh cepiieBoro M’s13a. Ha nymKy mes-
Kux aBToOpiB [33], 30iJblIeHHS PiBHS LLOIO iOHY Y
IiTel 3aJIeXXUTh Bil cTymeHs MOp(o@yHKIiOHATbHUX
3MiH, {Ki MOB’sgd3aHi 3 Mepedya0BOI0 3y0O0IIEIeITHOro
arapara Ta MigBUILEHHSIM BMICTy 3aji3a, OijJika, HEeHa-
CUYEHUX XUPHUX KUCJIOT BHACIIIOK 3MiHU POTOBOIO
TpaBJICHHS.

MarHiii € aHTaroHiCTOM KaJIbLIilO i HE CUHTE3Y€EThCS B
OpraHismi JIOAMHM, a moTparusie v Bum iony Mg®' 3
ixxero, Bogolo Ta ciyutio. HocnimkeHHsamu [34], BCTaHOB-
JIEHO, 1O 3HIDKeHHs BMmicty Mg”* y cmuni, npu pe-
€CTpallil B MexKaX HOPMU Yy CUPOBATILIi KPOBi, Ja€ MiAcTa-
BY CTBEpIKYBaTH ITPO MPUXOBAHWI OTO IeIilINT, 110 €
PU3UKOM PO3BUTKY apTepiaabHOI TiMEPTOHIl, OXKUPIiHHS,
>)KOBYHOKaM’sTHO1 XBOPOOU i iHIIIMX MTaTOJOTiYHUX CTaHiB
y giteii. BctaHOBIEHO, 1110 MpW MoJiHelponartii 30iJ1b-
myerbest KoHueHtpaiist Ca’’ i s3Hmkyetbest Mgt y
CJIVHI, 110 HAa AYMKY 0aratboX aBTOpPiB CBiZYUTh IPO
posnagu AHC, gki MOXYTb CYypOBOIXYBaTHCS IOPY-
LLIEHHSIM €HEepreTMYHOro oOMiHy i 3MiHOIO TpaHCMEMO-
paHHOTO TpaHcmopTy ioHiB [35]. Bimomo, 110 mpn xBO-
po6i IlapkiHcoHa 30iMbIIYETHCS TTPOHUKIMBICTh reMa-
TocasiBapHoro Gap’epy wist Ca**, Mg®". Bee ue minrse-
PIKYE, 1110 MaKpoeJeMeHTapHU CKJ1aJ POTOBOI PiIMHU
3aJIEXKUTh BiJ, OOMIHHMX ITPOLIECiB B opraHismi [36].
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peripheral vegetative disorders are decreased, psycho-
emotional state is improved, which is proved by many
experimental and clinical studies [28—31].

In children aged 6 to 11 years Ca’" concentration
after INH seances was decreased by 1.07 mmol/I,
Ca’"/Mg”" ratio was lower than 47 % without sig-
nificant changes in the comparison group (Table 1).
Ca’" ions decreased by 0.71 mmol/l after INH
seances, and Ca’"/Mg?* ratio was decreased by 38 %
in examined persons aged 12-17 years (Table 3). In
results obtained by us, Ca’" and Mg?* values in the
oral fluid of children living on radioactively con-
taminated territories had multidirectional mean-
ings responding to the action of the hypoxic factor.
Some authors [32] show that young cells are more
sensitive to decreased Po, depending on the veloc-
ity of the cytoplasm and organelles. The stepped
decrease of Po, accelerates the cyclosis.

Calcium plays a significant role in the basic function
of the salivary glands — mineralizing, participates in
the reactions of the neuromuscular transmission of
impulses, promotes the formation of the membrane
electrical potential, supports the tone of the auto-
nomic and central nervous systems, provides the bone
marrow metabolism, blood clotting, control and acti-
vation of hormones and neurotransmitters, has a pos-
itive ionotropic effect on the activity of the heart mus-
cle. In children according to some authors [33], the
increase in the level of this ion depends on the degree
of morphofunctional changes which are associated
with the reconstruction of the tooth-jaw apparatus
and the increase in the content of iron, protein, unsat-
urated fatty acids due to changes in oral digestion.

Magnesium is an antagonist of calcium and is not
synthesized in the human body, but comes into body
as ion Mg?" with food, water and salt. Studies [34]
found that a decrease of the Mg”" content in saliva
under a normal range in serum, gives grounds to state
for its a hidden deficit, which is a risk of development
of arterial hypertension, obesity, cholelithiasis and
other pathological conditions in children. It has been
established that in polyneuropathy concentration of
Ca”" isincreased and that of Mg”* is decreased in sali-
va, which, according to many authors, indicates ANS
disorders, which can be accompanied by a disorder of
energy metabolism and a change in transmembrane
transport of ions [35]. It is known that the permeabil-
ity of the hematosalivary barrier for Ca*>*, and Mg®" is
increased in Parkinson’s disease. All this confirms that
the macroelemental composition of the oral fluid
depends on the metabolic processes in the body [36].
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TakyuMm YMHOM, Yy AiTel 3 BIAXUJIEHHSIMU y BET€TaTUB-
HOMY CTaTyci, SIKi HapOAWJIMCS 1 MOCTIHHO MPOXUBa-
IOTb Ha pafioaKTUBHO 3a0pyJIHEHUX TEPUTOPISIX, MiHE-
pabHUI CKJIaJ pOTOBOI PiIMHU, a OCOOJUBO BMICT Ta-
KHX esleKTpoitis, sk Na®, K, Ca’", Mg**, 3smineHni
y IOPiBHSIHHI 3 OOCTEXKYBAaHUMM 3 «YMOBHO YUCTUX»
perioniB. lle cniBmamae 3 iHIIMMU AOCHiIXEHHSIMU
[37, 38] i cBigunuTh, 110 €KOJOTIYHO HECTIPUSITIAUBUN
CTaH JOBKiJJIg BIUIMBAa€E Ha MiHEpaJbHUN OOMIH Yy
JiTei. Y HallMX JOCHiAKEeHHSIX €JeKTPOIITH 3MilllaHO1
cimHN aiTei 3 posnamamu AHC micist 3acTocyBaHHS
ceanciB ITHI y pi3Hux BiKOBUX rpyrax Maju pi3HO-
COpsIMOBaHi 3HaUYeHHs. Y 00CTeXyBaHUX MOJIOJIIOIO
LIKIJTILHOTO BiKy BigOyyiacsl akTUBallisl mapacuMmnaTuy-
aoi nankm AHC, a y cTapmoro — cumMnaTuyaoi. 3H1-
JKeHHST KOHLIEHTpallil KaJbllilo i TeHASHIIisT 10 MiaBU-
IIIEHHS BMIiCTy MarHilo B CJIIMHi OOCTE€XYBaHUX IpU
npoBeAeHHi ITHI' MoxXxe CBiguUUTHU TIPO CTUMYJISILIiIO
OOMiIHHHUX TIPOLIECIB y BiAMOBiIb HA Ail0 TIMOKCUYHOTO
¢axkTopa.

BUCHOBKU

1. V niTeii LIKiJbHOTO BiKY, SIKi HAPOAUIMCS i MOCTIAHO
MEIIKAIOTh HA PafioaKTUBHO 3a0pYAHEHUX TEPUTOPIsIX,
CIIOCTEPITa€ThCsl BUCOKA YacTOTa MOPYIIEHb 3 OOKY aB-
TOHOMHOI HEpPBOBOI CHUCTEMMU Yy BMIJISIAI BereTaTMBHOIL
JUCHYHKIIIT .

2. Iicng 3actocyBanHs Kypcy ceaHciB [THI y obcTexy-
BaHUX [JiTeif MOJIOAIIOIO IIKiJILHOTO BiKy BipOTriIHO
36inpmmBes BMict K i Na* y HectumynboBaHiii 3mirma-
Hiit camHi 3 mepesaroto K, o cBimunTe po akTuBaiiio
napacumnatuydoi jJanku AHC. VYV giteit crtapiioro
IIKiTBHOTO BiKy 3611b111Bes BMicT Na' i criiBBifHOLIEH-
s Na'/K', mo Bkasye Ha aKkTHBAIil0 CHMIIATUYHOL
nanku AHC.

3. ITicng Bukopuctanus ceanciB [THI BiporigHo 3HU3M-
Jacst KOHLeHTpauist ioniB Ca’" i smenummBes Ca*"/ Mg®*
KoeilieHT y niTeit 000X BiKOBUX IPYII.

4. OTpuMaHi pe3yJbTaTu JAIOTh 3MOTY PEKOMEHIyBaTH
ceancu [THI" momaTkoBo 10 6a3mMcHOTO JiKyBaHHS JdiTei
3 posnagamu AHC, s1ki Hapoauaucs Ta MOCTiHHO Mell-
KatoTh Ha P3T Ykpainu.
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Thus, the mineral composition of the mouth
fluid and especially such electrolytes as Na*, K,
Ca’", Mg”" have been changed in comparison with
the «conditionally clean» regions in children with
vegetative deviations born and habitually resident
in radioactively contaminated territories. This
coincides with other studies [37, 38] and testifies
that the ecologically unfavorable state of the envi-
ronment affects the mineral metabolism of chil-
dren. In our studies, electrolytes of mixed saliva of
children with disorders ANS after using INH
seances in different age groups had the different
values. In the examined children of junior school
age there was activation of the parasympathetic
link of the ANS, and in the older — sympathetic.
The decreased calcium concentration and the ten-
dency to magnesium increase in the saliva of the
examined subjects during INH may indicate the
stimulation of metabolic processes in response to
the action of the hypoxic factor.

CONCLUSIONS

1. The high frequency of disorders on the side the
autonomic nervous system in the form of auto-
nomic dysfunction was noted in children of school
age who were born and permanently live in
radioactive contaminated territories.

2. Significantly increased K™ and Na" content in
unstimulated mixed saliva with a predominance of K*
is indication of the activation of the parasympathetic
chain of the ANS after application of the INH course
in the examined children of the junior school age. In
children of the senior school age, the Na* content and
the Na'/K ratio were increased, indicating the acti-
vation of the sympathetic chain of the ANS.

3. The concentration of Ca?* ions and the Ca**/Mg**
ratio has significantly decreased in children of both
age groups during application of INH seances.

4. The obtained results allow to recommend INH
seances in addition to the basic treatment of chil-
dren with ANS disorders who were born and are
permanently resided in RST of Ukraine.
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