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E®EKTUBHICTb KOPEKIIII EHJIOTEIIAJIBHOI IMC®YHKIIII
Y JITEA-MEIIKAHIIIB PATIOAKTUBHO 3ABPYITHEHUX
TEPUTOPIUN 3A JOIIOMOI'OIO METOJY IIEPEPUBYACTOI
HOPMOBAPUYHOI I'TIOKCUTEPAIIIL

MeTta pocnifeHHs — oUiHUTK eeKTUBHICTb NepepuBYACTOi HOPMOBAPUYHOT FrinoKkcuTepanii Ak 3acoby, Wo 34aTHWIA
MO3UTUBHO BM/IMBATW HA Pi3Hi IAaHKW naToreHe3y eHAOTeNianbHOT ANCHYHKLIT Y AiTeN-MelWKaHLiB pafioakKTMBHO 3a6-
PYLHEHUX TEPUTOPIiA.
Martepianu 1a metoau. [0 KNiHiIYHWMX O3HAK eHAOTenianbHOT AMCPYHKUIT BigHeCceHi nopyleHHs 0CoBMCTiCHO-
eMoLiHOT chepy, CUMNTOMU acTEHO-BETeTaTMBHOTO Ta HEBPOTUYHOTO XapaKTepy, CUMNTOMMU 3 GOKY CepLeBo-CyA1H-
HOT CUCTEMM, CUCTEMU AUXAHHSA, abLOMiIHANbHI TA AUCNENTUYHI cMHApPOMU. BuaHauanucsa 6ioxiMiuHi NOKa3HUKM BMiCTY
cTabinbHux metabonitie NO, L-apriHiHy, NepeKMCcHOro OKUCNEHHS NinifiB, aHTUOKCUAAHTHUX (DEPMEHTIB Yy CMPOBATL
KPOBi; MOKAa3HUKW KNiTUHHOIO Ta ryMOPaNbHOTO iMyHiTETY; iHCTPYMEHTaNbHI NOKA3HMKM eH0TeNil3anexHoi peakuii
CYAMH Ha OKN03iiiHY Npoby, BEHTUAALINHOT CNTPOMOXHOCTI NereHis, 6ioenekTpuyHoi akTMBHOCTI Miokapgy. Mepepus-
yacTy HopMobapuyHy rinoKCcUTepanito NPOBOAMIM 33 AOMOMOTO iHAMBIAYaNbHOrO anapara ripcbKoro NoBiTpa Tuny
«bopeit» BUpOOHWLTBA AepKABHOMO HAYKOBO-A0CAIAHOMO MefuKo-iHXeHepHoro LeHTpy «HOPT» HAH Ykpainu (Kuis).
Pesynbratn 1a BUCHOBKMW. KniHiuHe 0OCTEXXEHHA MOKAa3ano, WO NPU3HAYEHHA 44 [iTAM 3 eHAOTeNiaNbHO AUC-
byHKUi€IO, AKi MeWwKatoTb Ha PafioaKTMBHO 3a0pYAHEHUX TePUTOPiAX, AOAATKOBO A0 6a3ncHOT Tepanii nepepusyacToi
HOPMOGApMYHOT rinoKcUTepanii, CNPUAN0 3HUKEHHIO YaCTOTU CKApr Ta iHTEHCUMBHOCTI KNiHIYHUX NPOSBIB y HaBepde-
HUX CMMNTOMOKOMMNeKcax. [licna 3acTtocyBaHHA Kypcy nepepuByactoi HopMobapuyHoi rinokcutepanii y 6inbwocTi
006CTEXEHUX AiTEN-MEelWKaHLiB paaioaKTUBHO 3a0pyaHEHNX TepuTopii gocnimkeHHs cuctemu NO BUSBUNO NigBULLEH-
HA B CMPOBATLi KpOBi L-apriHiHy, npu BifCYTHOCTI CYTTEBMX 3MiH BMicTy cTabinbHux metabonitie NO. BusHaueHi no-
3UTUBHI 3MiHW eHAOTeNi3anexHoi peakuii cynuH Ha OKMO3iliHY Npoly, Ha WO BKAa3yBano 3MEHLWeHHs TPUBaNoCTi
nepiofly BiAHOBNeHHs TepMmorpadiyHOro nokasHuMKa KpoBoobiry micns okno3iiHOT npobu. BigmiyeHo 3HMKEHHS
THTEHCMBHOCTI NPOLECiB NEPEKUCHOTO OKUCNEHHA NiNifiB i 3HUKEHHA BMiCTy B CMPOBATLi KPOBi KiHLEBMX NPOAYKTIB
MOJI, wo pearytoTsb 3 TiobapbiTypoBOKO KUCAOTOW. [loCNifKeHHA BEHTUAALIAHOT CNPOMOXKHOCTI IEreHiB BUABUO YCy-
HEHHA GPOHXOCMA3MY Y 3HAYHOT YaCcTUHM fiTel. Manu micue TeHAEHLT L0 3HUKEHHS po36anaHCoOBAHOCTI Pi3HUX NaH-
LIOriB KepyBaHHA cepueBuMM puUTMOM. BusBnsBcs iMmyHomopyntotoumnii edekT: nigBuuleHHs QYHKLUIOHANbHOT aKTuMB-
HOCTi HeilTpodinie, HopManizauis NoKas3HWUKIB ryMOpanbHOT NaHKK iMyHiTeTy. MepepuBYacTa HopMobapuyHa rinoKcu-
Tepanis € eeKTUBHUM 3ac060M, 34aTHUM NO3UTUBHO BMJIMBATU HA CTAH CUCTEMM OKCUAY A30Ty Ta eHpoTenili3anex-
HUX YHKLIN OpraHiB Ta CUCTEM Y AiTeid-MelWKaHLiB PafioakTUBHO 3a0pyaHEHNX TEPUTOPI.
KniovoBi cnoBa: gitu, pagioakTneHo 3abpyaHeHi Teputopii, eHpoTenianbHa ANCHYHKLIA, KOPEKLis, rinokcutepanis.
Mpo6nemu padiayiiHoi meduyuru ma padiobionozii. 2016. Bun. 21. C. 322-335.
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Efficiency of endothelial dysfunctioncorrection in children-residents
of radioactively contaminated areas using the method of intermittent
normobaric hypoxi therapy

Objective is to evaluate the effectiveness of intermittent normobaric hypoxi therapy as the means that can posi-
tively influence on the different links in the pathogenesis of endothelial dysfunction in children-residents of
radioactively contaminated areas.
Materials and methods. Disorders of personal and emotional sphere, symptoms of asthenic vegetative and neurot-
ic character, the signs of the cardiovascular and respiratory systems, abdominal and dyspeptic syndromes are attrib-
uted to the clinical signs of endothelial dysfunction. There were determined the biochemical parameters of the con-
tent of stable metabolites of NO, L-arginine, lipid peroxidation, antioxidant enzymes in the blood serum; the indices
of cellular and humoral immunity; the instrumental indices of vascular endothelium-dependent reaction to occlu-
sion test, ventilating ability of the lungs, the bioelectric activity of the myocardium. Intermittent normobaric
hypoxi therapy (INHT) was performed using the individual device of mountain air of the «Borei» type produced by
State Research Medical Engineering Center «<NORT» NAS of Ukraine (Kyiv).
Results and conclusions. The clinical examination showed that the administration of additional intermittent nor-
mobaric hypoxi therapy to the basic treatment of 44 children with endothelial dysfunction who live in the radioac-
tively contaminated areas, promoted to reduce the frequency of complaints and intensity of clinical manifestations
in the mentioned symptom complex. An increase of serum L-arginine in the absence of significant changes in the
content of NO stable metabolites was revealed in the most examined children-residents of radioactively contami-
nated areas by studying NO system after using the course of intermittent normobaric hypoxi therapy. Positive
changes in vascular endothelium-dependent reaction to occlusion test, indicating the reduction length of the
recovery period for thermographic circulation index after occlusive test, were determined. The decrease in the inten-
sity of lipid peroxidation processes — a reduction of serum LPO end products content that react with thiobarbituric
acid — was observed. The bronchospasm elimination was revealed in a large number of children with the study of the
lung ventilation capacity. There were trends to reduce the imbalance of different chain of the heart rhythm man-
agement. The immunomodulatory effect was detected as: the increase in the functional activity of neutrophils, the
normalization of humoral immunity link indices. Intermittent normobaric hypoxi therapy is an effective tool that
can positively affect the condition of nitric oxide system and endothelium-dependent functions of the organs and
systems in children-residents of radioactively contaminated areas.
Key words: children, radioactively contaminated territories, endothelial dysfunction, correction hypoxi therapy.
Problems of radiation medicine and radiobiology. 2016,;21:322-335.

BCTYII INTRODUCTION

CriocTepexXeHHS 3a CTAaHOM 3I0pPOB’S IiTel, sIKi MelKa-  Monitoring the health of children living in radioac-
IOTh Ha paioaKTUBHO 3a0pyIHEHNX TEPUTOPIsIX CBimunTh  tively contaminated areas indicates that prolonged
Mpo Te, 110 TPUBAIMI BIUIMB (haKTOpiB pamialiiiHoi Ta  exposure to the factors of radiation and non-radia-
HepafialliiiHoi mpupoau oOyMOBUB CTiliKi HETaTUBHI 0-  tion nature caused its steady negative change. The
ro 3MiHM. IHTerpaJbHMM KpUTEpieM, IO BimoOpaxkae mi  integral criterion reflecting these adverse displace-
HECTIPUATINBI 3pyIIeHHS € IIBUINEeHHS MOKAa3HWKIB  ments is an increase in morbidity rate almost by all
3aXBOPIOBAHOCTI Maiixke 3a BciMa OCHOBHMMM KJlacaMu  major classes of disease. However, the mechanisms
xBopo0. [TpoTe MexaHi3Mu, 1110 JiexXaTh B OCHOBI Hecnipu-  underlaing the adverse biomedical consequences
SATAUBUX MEAMKO-0i0JOriYHUX HACHiIKiB ocTaTouHO He  are not completely understood. The changes in the
3’gcoBaHi. OgHi€0 3 MPUYNH LINX TTOPYIIeHh MOXYThL Oy-  functional state of the endothelium and nitric oxide
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T 3MiHU (DYHKIIOHAJIBHOTO CTaHy €HAOTEJIiI0 Ta MeTa-
oousizmy okcuay azoty (NO) [1, 2].

Ha tenepimiHiii yac BM3HaYeHa BaXkJMBa POJib €HJI-
TeJliaJibHOI OMCGYHKIII B iHilliFOBaHHI Ta IpPOrpecy-
BaHHI KJIiHIYHUX TPOSIBiB Pi3HOMAHITHOI COMAaTUYHOI
naroJiorii. MexaHi3MM y4yacTi €HIOTEsil0 y BUHUK-
HEHHi Ta pO3BUTKY Pi3HUX IATOJIOTiIYHUX CTaHiB Oara-
TOTpaHHI i MOB’S3aHi 3 MPOBITHOIO POJUTIO SHAOTENiI0
Ta 0i0JIOTIYHO aKTUBHUX PEYOBUH, sIKi BiH MPOAYKYE Y
KOMILIEKCHIil peryJsiii QyHKIiOHAJIbHO1 aKTUBHOCTI i
CTPYKTYPHUX 3MiH CYOIMHHOI CTiHKH, IIPOLIECIiB TPOM-
OOYTBOpPEHHSI, aTeporeHe3y, 3aXUCTy LiJIICHOCTI CyauH
Toiio [3].

BcranosineHo, mo y BiggageHuil mepiog HYopHo-
OMIBCHKOI KaTacTpo(du y miTel-MeIIKaHIiB pagioak-
TUBHO 3a0pyIHEHUX TEPUTOPili BU3HAYAETHCS P
03HaK €eHJoTediaJlbHOI AUC(YHKIIII 3 PO3BUTKOM
(GyHKIiOHAABHUX PO3JaliB 3 00Ky 0araTboX OpraHin i
CUCTeM Ta MOoAadblloK TpaHcdopMmallield y MaTo-
JIOTiYHi TIpoliecH, IO TMOTPeOyIOTh CBOEYACHOI KO-
pexiiii [4].

Cepen HeMeIMKaMEHTO3HMX 3aC00iB KOpeKlil i
JIIKyBaHHSI eHJOoTedialbHOlI JaucYHKLOiIi B psaai
MOBiZOMJIEHb BiIMida€TbCcs €(PEKTUBHICTh TEpPEepPUB-
4acTol HOpMOOapuuHOi rinokcuteparii. OcodauBicTIO
HOpMOOApUYHOI riMmoKcuTeparnii € COPOMOXHICTb BU-
poOJieHHsT KOMOiHaLil TepMiHOBUX ajanTaliliHUX pe-
aKl1ii 3 JOBroCcTPOKOBOIO Mepedya0BOI0 eHepro3ades-
Meuyrynx CUCTeM opraHiamy. 3a yMOB OOMeXeHHS
JOCTaBKM KMCHIO KOXHa KJIiTMHA OpraHiaMy 3a J0I0-
MOTOI0 iHZyKOBaHOTrO Tinmokcieio gakropa (HIF) po3-
raJlbMOBYE YaCTUHU T€HOMY, 110 He (PYHKIIiIOHYBaJu
paHillle, amanTyeTbCcs A0 3HUXKEHHS IapliaJbHOTro
TUCKY KHUCHIO LIJISIXOM €KOHOMi3allii BUTpaT KUCHIO i
JaCcTKOBOTO IIOBEpHEHHS OO0 aHaepoOHOIo MeTa-
6oJi3My. [lpurHiyeHHS MITOXOHIpiaJbHOIO €HEPro-
OOMiHY Ma€ BaxXJMBe 3HAYEHHS B YyMOBax TillOKCil —
3a paxXyHOK IIbOTO KJIITMHA YHWKA€ HaKONWYCHHS
IKiTTUBUX paguKaniB. SHUKEHHS MapiiaJlbHOTO THUC-
Ky KHCHIO Y BAMXYBAaHOMY MOBIiTpi 3MEHIIIyEe HaBaHTa-
KEHHS Ha CUCTEMM aHTUOKCUIAHTHOTO 3aXUCTY,
NPUCKOPIOE TeMIM TpoJjidepalii KIiTUH (B TOMY
YUCIIi eHIO0TeNi10) [5].

META JOCJIIJIZKEHHA

OuiHuTH e(PeKTUBHICTh MEPEPUBYACTOI HOPMOOAPUYHOT
rinokcuTepartii sik 3aco0y, 1110 3JaTeH MO3UTUBHO BILJIU-
BaTW Ha pi3Hi JJAHKM MaTOreHe3y eHIOTeiaJbHOI Auc-
(yHKIIIT y AiTeli-MeIIKaHIIiB pagioaKTUBHO 3a0pyaHe-
HUX TEPUTOPIA.

(NO) metabolism may be one of the causes of these
disorders [1, 2].

Endothelial dysfunction plays an important role in
the initiation and progression of clinical manifesta-
tions of various somatic diseases. Pathways of endo-
thelium participation in the occurrence and deve-
lopment of different pathological conditions are
many-sided and linked to the leading role of endothe-
lium and biologically active substances which is pro-
duced in the complex regulation of the functional
activity and structural changes in the vascular wall, the
processes of thrombosis formation, atherogenesis,
protection of the blood vessels integrity etc. [3].

A number of endothelial dysfunction signs with
the development of functional disorders on the
side of many organs and systems, and the subse-
quent transformation into the pathological
processes needed the temporal correction was
established in children-residents of radioactively
contaminated areas in remote period of the
Chornobyl disaster [4].

An effectiveness of intermittent normobaric
hypoxi therapy is noted in a number of reports
among the nonmedicamental remedies for the
correction and treatment of endothelial dysfunc-
tion. The capacity to develop a combination of
urgent adaptive responses with long-term recon-
struction of energy supplying systems is the char-
acteristic of normobaric hypoxi therapy. In limited
circumstances of the oxygen delivery, every body
cell, using the hypoxia-induced factor (HIF), dis-
inhibiting the parts of the genome that were not
functioning before, is adapted to the decrease of
partial pressure of oxygen through economization
of oxygen consumption and partial return to
anaerobic metabolism. Inhibition of mitochondri-
al energy metabolism has an important signifi-
cance in hypoxia — due to this, the cell avoids the
accumulation of the harmful radicals. The
decrease in the partial pressure of oxygen in
inhaled air reduces the load on the antioxidant
defense system, accelerates the rate of cell prolif-
eration (including endothelium) [5].

OBJECTIVE

To evaluate the effectiveness of intermittent nor-
mobaric hypoxi therapy as means that can posi-
tively influence on the different links in the patho-
genesis of endothelial dysfunction in children-res-
idents of radioactively contaminated areas.

1) 324



ISSN 2304-8336. lpobnemn paniauiiivoi Meauunkn Ta pagiobionorii = Problems of radiation medicine and radiobiology. 2016. Bun. 21.

CLINICAL

RESEARCH

MATEPIAJIN TA METOJIU JOCILI2KEHHA

B ymoBax kniniku HHIIPM i3 3acToCcyBaHHSIM KOMILIE-
KCHOTI'O KJIiHiKO-1a00paTOPHOIo Ta iHCTPYMEHTAILHOIO
JOCIiIKeHHsT 00CcTeXXeHO 44 NUTUHU IIKIJIbHOTO BiKYy
(Bim 10 mo 17 pokiB) — MeIIKaHIIiB pagioaKTUBHO 3a0-
pyanHeHux Tteputopiit (P3T) 3 eHmoTeliaJibHOIO AuUC-
¢yHkiiero. Bigbip maimieHTiB 3 eHIOTENlabHOIO IHC-
(byHKIIi€10 TIPOBEIEHO 3a TOMIOMOI0I0 pO3po0JIeHO] Ha-
MU MeTOAuKM [7].

TepuTtopii MpoXMBaHHS AiTeil HajexaTb A0 2-i 30-
HU (30Ha 000B’SI3KOBOTO BiJICEICHHSI — TEPUTOpPisd 3
WiTbHICTIO 3a0pyaHeHHs ¥'Cs moHan 555 kbk/mM?* a6o
Sr monan 111 kbk/m?) Ta 3-1 30HM (30Ha TapaHTOBa-
HOro J0OpOBiJILHOTO BiJCEJIEHHS — TepUTOpis 3
IUTBbHICTIO 3a0pynHeHHs i3oromamu 'Cs Bim 185
kbk/M? 1o 555 kbk/m?* abo *°Sr Bim 5,55 kbk/M? no
111 xkbk/Mm?).

Y po60Ti TaKOX BUKOPUCTaHI Pe3yabTaTh OOCTEXKEHHS
49 MpakTUIHO 3MOPOBUX MiTEH, SIKi IPOXMBAIN B YUC-
THUX 1100 PagioaKTUBHOIO 3a0pyIHEHHS perioHax, mpo-
BeaeHoro y 2011—-2014 pp.

HagBHicTb eHaoTeTiaIbHOI IMCPYHKIIIT BUBHAYAIU 3a
KJIIHIYHUMMU Ta NapakaiHIYHUMU TIposiBaMu. [11s1 BUSIB-
JIEHHSI eHAOoTeialbHOI AMCGYHKIIT NMpU KIiHIYHOMY
00CTEeXXEHHI MiTell, sKi MeIIKaloTh Ha padioaKTUBHO
3a0pyIHEHUX TEPUTOPISIX, OCOOJUBY yBary MpUAiISIIN
KOMILJIEKCY O3HakK, 110 CBigYaTh MpPO BEreTaTUBHY Ta
TMICUXOEMOLIiIfHY HeCTaOibHICTh, IO MPOSIBISETLCS Y
CUMIITOMAX, SIKi CTOCYIOTbCSI OCOOMCTICHO-eMOLiiiHO1
chepu (IMpuUrHiyeHUil HaACTpiid, NiABUIIEHA TpU-
BOXXHICTb, APaTiBIMBICTb; eMOLiiiHA JTaOiIbHICTh; TPYA-
HOIIII Yy KOHLEHTpalil yBaru, 3HWXXEHHS ajanTalii 10
HOBHUX YMOB); V CUMIITOMax acT€HO-BEereTaTUBHOIO Ta
HEBPOTUYHOIO XapakTepy (CIabKiCTh, IIBUAKA BTOM-
JIIOBAHICTh; 3allaMOPOYEHHSI, F'OJIOBHUI Oib HAalpyru
a00 MIrpeHO3HOTro XapakTepy; MOTbMapeHHs B o4ax, 3a-
XUTYBaHHS y TPAHCIIOPTi, BiIYYTTS OHiMiHHS 260 MTOKO-
JIIOBAHHS Y NajibLSIX BEPXHiX i HUXKHIX KiHIIIBOK, MeTe-
OUYTJIMBICTbH, IIIYM Yy ByXaX, IOPYIIEHHS CHY Ta iH.); y
CUMIITOMAaXx 3 OOKY CepleBO-CYIMHHOI cucTeMu (Oib y
JUTSHLI ceplisl, cepueOuTTs Ta nepeboi, 3aauilKa i
yac (pi3MYHOT0 HaBaHTaXXEHHS; J1A0iIbHICTb apTepiaib-
HOTO THMCKY; CTa0OilbHa TimepreH3isg). 3 00Ky CUCTeMU
JUXaHHSI MOXYTb OYTU HACTYITHI CUMIITOMM: HasIBHICTb
KallJIbOBOI peakllii Ha pi3Hi 3amaxu, MW, IUM, BAMXaH-
HSI XOJIOMHOTIO TIOBITPSI, HAsIBHICTh KAIIIJIIO JOBIIE IBOX
TUXHIB Tpuui i Oinblle pa3iB Ha piK, HasIBHICTb
XPOHIUHOTrO 3arajieHHsI HOCOIJIOTKU. 3 OOKY OpraHiB
TpaBJeHHSI XapaKTepHUMU € aOAOMiHAIbHUI CUHAPOM
(6inb y emi- Ta Me3oracTpajibHiil OUISIHIII HATILE, Mics
imn, y mpaBoMy migpebep’i, B 000X migpedep’sax); muc-

MATERIALS AND METHODS

There were examined 44 children of school age
(from 10 to 17 years) — the inhabitants of the
radioactively contaminated territories (RCT) —
with endothelial dysfunction in the clinic condi-
tions of NRCRM using complex clinical-laborato-
ry and instrumental studies. Patients with
endothelial dysfunction were matched using the
methodology developed by us [7].

The territory of children residence is attributed
to the 2™ zone (zone of mandatory evacuation —
because of 'Cs contamination density over 555
kBg/m? or *Sr over 111 kBq/m?) and the 3™ zone
(the zone of guaranteed voluntary resettlement —
with contamination density of '’Cs isotopes from
185 kBg/m? to 555 kBgq/m? or *Sr from 5.55
kBg/m?to 111 kBq/m?).

The results of examination conducted in
2011-2014 years among 49 healthy children living
in clean regions regarding radioactive contamina-
tion, were also used in this work.

The presence of endothelial dysfunction was
defined by the clinical and paraclinical manifesta-
tions. For the detection of endothelial dysfunction in
clinical examination of children living at radioactive-
ly contaminated areas, a special attention was paid to
complex signs, indicating the vegetative and psycho-
emotional instability, which was manifested by symp-
toms related to the personal and emotional spheres
(depressive mood state, increased anxiety, irritability;
emotional lability; difficulties in concentrating an
attention, decreased adaptation to new conditions);
by symptoms of asthenic vegetative and neurotic
characteristics (weakness, fatigue, dizziness, tension
headache or migraine character, darkening of the
eyes, motion sickness in transport, numbness or tin-
gling in the fingers of the upper and lower extremi-
ties, meteosensitivity, tinnitus, sleep disturbances
etc.); by symptoms on the side of the cardiovascular
system (pain in the heart area, palpitations and inter-
missions of the heart, dyspnea during physical load-
ing; labile blood pressure; stable hypertension).
There may be the following symptoms from the res-
piratory system: cough response to the presence of
different odors, dust, smoke, breathing of cold air,
the presence of cough epigastric burning for more
than 2 weeks 3 or more times a year, the presence of
chronic inflammation of the nasopharynx. The
abdominal syndrome (pain in the epi- mezagastric
area fasting, after eating, in the right hypochondriac
region, in both hypochondriac regions); dyspeptic
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NeNTUYHUI CUHAPOM (IOTaHM alleTHT, BiIpuKKa
MOBITPsIM, BiApMKKa TXKEl, HymoTa, Iedis, BiZdyTTs
BaXXKOCTi Yy IIUTYHKY, II€PEIOBHEHHS IIJIYHKY, Hel-
pueMHUI TipucMmak (TipkoTa) y poOTi, 3amax 3 pora,
CXWJIBHICTh 1O MPOHOCIB, O 3aKperiB, METEOPU3M).
HagBHicTh eHmoTeniaabHOiI AMCGHYHKIIT MOXHA TpU-
MYCTUTH SKIIO BiaMiyaeThbcst He MeHII HixX 50 % o3HaK
Yy KOXHOMY 3 HaBeAEHUX KJIIHIYHUX CUMIITOMOKOMII-
JIekciB [7].

ITapakyiiHiYHUMU OpOsIBAMM EHAOTENiaJlbHOI JAMC-
(yHKIIiT MOXHA BBAaXXaTH K MTO3UTUBHI, TaK i HETaTUBHI
BiIXWUJIEHHS BiJ HOPMM CTabinbHUX MeTabomiTiB NO Ta
iX CyMapHOTO ITOKa3HUKa.

Ha nincraBi 6ioxiMiuHOro OOCTEXEHHS I'PyIM IpaK-
TUYHO 3J0POBUX AiTe, SIKi MELLIKAIOTh Y «4UCTUX» 1LIOJ0
padioOHYKJIiTHOro 3a0pyaHEHHsI perioHax (KOHTpPOJbHa
rpymna), BM3HAYe€HO MeXi (Pi3ioJoTiYHUX KOJWBaHb
BMICTY HITPUTY, HiTpaTy, CyMapHOIro MOKa3HWKa CTa-
6inpHMX MeTaboiTiB NO y cupoBarTili KpOBi.

bioxiMiyHMMU KpUTEpPiIMU eHAOTETiaJlbHOI JUC-

(yHKIIIi MU BBaXXaJIn 3MiHU BMICTy B CHMPOBATIIi KpPOBI
cTabiIbHUX MeTabOoJIiTiB OKCUAY a30Ty 3a MEXi Jiana3o-
Hy (iziosoriynux KonuBaHb (M * 16) oy rpynu mpax-
TUYHO 30POBUX AiTEM :
a) MiABUILEHHS ab0 3HVDKEHHS PiBHSI HITPUTY B CHUPO-
Batwi KpoBi Ha 40,1 % i Ginblie Big HOPMaJIbHUX 3HAYEHb;
0) MigBUILIEHHS a00 3HIKEHHSI PiBHS HIiTpaTy B CHPO-
BartLi KpoBi Ha 49,8 % i Giybliie Big HOPMaJIbHUX 3HAYEHb;
B) MiABMILEHHS a00 3HMXKEHHSI CyMapHOIoO IMOKa3HMKa
BMiCTy cTabinbHUX MeTaboitiB NO y cupoBaTLi KpoBi
Ha 41,5 % i Gible Bin HOpMaJbHUX 3HAYEHb [7].

Busnauenns piBHiB azotuctux crnoayk (NO* ta NO¥)
TMPOBOJIMIIM 32 CTAaHAAPTHOIO METOIMKOIO 3 BUKOPHCTAH-
HaM peakTuBy Ipicca [8].

BMmicT apriHiHy B cupoBaTLi KpOBi BU3HAYaIU 32 METO-
oM [9].

IToka3HWKN TEPEeKUCHOTO OKUCJIEHHS JiMifiB (BMiCT
npoaykTiB ITOJI, 1m0 pearyioTh 3 Tio0apOiTypOBOIO KUC-
JIOTOIO), i aHTMOKCUIAHTHOTO 3aXUCTY (LepyIOIUIa3MiH,
Karajasa) J0CJiIKyBaiu 3a MmeTogamu [10].

s peecTpaltii eHmoTeii3anexkHol peakilii CyTuHHO-
TO pycJia Ha 3MiHU YMOB KPOBOITIOCTa4aHHSI BUKOPUCTO-
BYBaJI TepMorpadigyHmii crrocio. s 1p0oro 3acTocoBy-
Banu IngukaTop eHmoTediaabHOi peakTuBHOCTI [EP-3
BiTuM3HsgHOTO BUpoOHUIITBa (IIT «HOPT»).

BingnosimHO A0 pe3yabTaTiB TepMOrpagiuHOro 10CIia-
KEHHSI KOXHOrO IalliEHTa Ha MiJIIMETpOBOMY Iarepi
KpeCIuIu KpUBY TMOCTOKJIIO3ilHOI rimepeMii, 3a SIKOIO
BU3HAYMJIM PsIJI MOKA3HUKIB [11].

HocninkeHHsT BEeHTWISILIHOI CITIPOMOXHOCTI JIETeHiB
TMPOBOJMIIM 3a JOITOMOTOI0 METOAY ITHeBMOoTaxorpadii,
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syndrome (poor appetite, air and food belching, nau-
sea, epigastric burning, a sensation of heaviness in the
stomach, stomach fullness, unpleasant taste (the bit-
terness) in the mouth, smell of the mouth, tendency
to diarrhea and constipation; meteorism) are charac-
teristic on the part of the digestive system. The pres-
ence of endothelial dysfunction may be supposed if
there are at least 50 % of the signs in each from the
presented clinical complexes of symptoms [7].

The positive as well as the negative deviations
from the norm of NO stable metabolites and their
cumulative index can be considered as paraclinical
manifestations of endothelial dysfunction.

The limits of physiological fluctuations of nitrites
and nitrates content, total rate of NO stable
metabolites in serum were defined based on the
biochemical examination of practically healthy
children living in the «clean» with respect to
radioactive contamination regions (control group).

The changes in the content of serum nitric oxide
stable metabolites outside the range of physiologi-
cal fluctuations (M % 1o) for group of practically
healthy children were considered by us as bio-
chemical criteria of endothelial dysfunction:

a) the increase or decrease of serum nitrite level by
40.1 % and more of the normal value;

b) the increase or decrease of serum nitrate levels
by 49.8 % and more of the normal value;

¢) the increase or decrease of the total index of NO
stable metabolites in serum by 41.5 % and more of
the normal value [7].

The determination of nitrogen compounds levels
(NO?* and NO%*) was performed by the standard
method using the Griss reagent [8].

The content of serum arginine was determined
by the method [9].

The indices of lipid peroxidation (content of
LPO products that react with tiobarbituric acid)
and antioxidant defense (ceruloplasmin, catalase)
were studied by the methods [10].

The thermographic method was used to register
endothelium-dependent reaction of vascular bed
to changes in blood supply conditions. The indica-
tor of endothelial reactivity IER-3 of domestic
production (SC «NORT») was used for this.

The curve of postocclusive hyperemia identify-
ing a number of indicators was drawing on graph
paper for each patient in accordance with the
results of thermographic study [11].

An examination of ventilation capacity of the lungs
was performed by the pneumotachographic method
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3a JAHUMM aHali3y MeTi «IOTiK — 00’€M», Ha THEBMO-
taxorpadi aBromatuzoBaHomy IITA-01 BiTUM3HSIHOTO
pupooHuurea (HTIT «[TONUCK»).

HanexxHi BeJMYMHM ITIOKA3HUKIB, a TaKOX iX CIIiB-
BiIHOIIICHHSI 3 BUMIPSTHUMU, aBTOMAaTUYHO PO3PaXOBY-
BajJy 3aJIeXXHO BiJ CTaTi, BiKy i pocTy 0OCTEXYBaHOTO
Mikpormpotecopom mipmiany I1TA-01 3rimHo 3 piBHSIH-
HaMu perpecii [12]. Mexi ¢}izionoriuHux KoOJMBaHb,
MOMIpHMX Ta BUPaXKeHMX MATOJOTIYHNX 3MiH BU3HAYAIN
3rimHo 3 Kputepisamu [12].

J11st BUSIBJIGHHSI paHHIX 3MiH BEHTWISILIMHOI CIPOMOXK-
HOCTI JieTeHiB — OpOHXiaJabHOI TinmeppeakTUBHOCTI (TTpy-
XOBAHOIO i HEMPUXOBAHOTO OPOHXOCIMAa3My) BUKOPUCTO-
BYBaJIM (papMaKoJIOTiUHY iHTaJIsILiiiHy TTpo0y 3 OPOHXO-
POBIIMPIOBAJILHUM IIperiapaToM — CajabOyTaMoJIoM, IO
BIUTMBAE Ha Pr-apeHepriuHi perenTopu jereHis [12].

bioenekTpuyHy aKTMBHICTh MiOKapJay BUBYaId 3a
poromoroto merony EKI y ctaHpapTHUX BigBeaeH-
HSIX.

VibTpa3ByKoOBe JOCHIIKEHHST ceplis 3AiliCHIOBaIM Ha
amaparti Aloka SSD-630 3 BUKOPUCTaHHSIM €XOKap/Iior-
padii i monruiepokapaiorpadii.

CraH BereTaTMBHOI HEPBOBOI CMCTEMM BHBYAJIM, 3aC-
TOCOBYIOUM aHaJli3 BapiaOeIbHOCTi CEPLIEBOTO PUTMY
(kapaioinTepBasiorpadisi) y MOeAHAHHI 3 aKTUBHOIO
KJIiHoopTocTatuyHoo npodoto (KOIT) [13, 14].

JlocigKeHHS! KJIITUHHOIO iMYHITeTy 3IiliCHIOBaIM 3a
TectaMu Apyroro piBHs. IlomynasuifiHuili i cyGmomy-
JIIIAHKUI cKJ1aJ iMyHOKOMIIETEHTHUX KJIITUH Mepude-
PUYHOI KPOBi BUBHAYAIM METOAOM ITPOTOYHOI LIUTO(ITY-
opomeTpii. PiBeHb cUpOBAaTKOBUX iMYyHOIJIOOYJIiHIB OC-
HOBHMX KJaciB A, M, G Bu3Hayaju 3a JOIIOMOTOIO iMy-
HodepMeHTHOI TecT-cuctemu «Vitrotest» (TOB «IHo-
BalliiHO-BUpPOOHMYA KoMITaHisl «PaMiHTeK», YKpaiHa) y
1a3Mi KpoBi JIoguHU. st oiHKKA (PYHKIIIOHAIBEHOTO
cTaHy HeUTpodiiiB mepudepryHoi KpoBi BHU3HAYAIUN
MOTJIMHAIOUY 3JATHICTh IIJISIXOM IOCTAHOBKM peakilii
(haromuTo3y 3 YacTUHKAMM JlaTeKCy. PiBeHb LIMPKYIIIO-
IOYMX IMYHHMX KOMILJIEKCIB — IIISIXOM CeJIeKTUBHOI
MpeLuITiTalii KOMIUIEKCiB y 3,75 % po3uyuHi moJjieTu-
JICHITIKOJIIO 3 HACTYITHUM BUMipIOBAHHSIM CBITJIOMOTJIN -
HaHHS Npob Ha criekTpodoTomeTpi [15].

Bwmict 'Cs B oprasiami miTeil BU3HA4YaIX 3a JOIIOMO-
rolo JIiYMJIbHMKA BUIPOMiHIOBaHHS JoauHu CKpUH-
Hep-3M. PiBeHb iHKOPIIOPOBAHOIO 1I€3il0 KOJMBABCS
Bim 269 mo 6253 bk.

OOcTexXeHi miTH 3 eHaoTeTiaaTbHOI0 TUCHYHKIIIEI0 He
MaJIi KJIiHiYHO BMpPaXKeHOI MaToJIoril opraHiB AUXaHHS i
MaToJIOril ceplLeBO-CYIMHHOI CUCTEMU OPraHiYHOIO Xa-
pakTepy. ¥ Hux OyJu 3apeecTpoBaHi XpPOHiYHi IaTo-
JIOTiUHi Opolecu B cTaHi KoMIieHcallii. [TaTomnoris Oyna

using automated pneumotachograph PTA-01 of the
domestic production (STC «POISK»), according to
the analysis of the loop «flow—volume».

The expected values of parameters, and also their
correlation with measured ones, were automatically
calculated depending on subject’s gender, age and
growth by the microprocessor of the PTA-01 device
according to the regression [12]. Limits of physiolog-
ical fluctuations, moderate and severe pathological
changes were determined subject to the criteria [12].

The pharmacological inhalation test with bron-
chodilator drug — salbutamol, affecting the B»-
adrenergic lung receptors was used to detect the
early changes in the ventilation capacity of the
lungs — bronchial hyperreactivity (latent and non
latent bronchospasm) [12].

The bioelectric activity of the myocardium was
studied by the ECG method in the standard devi-
ations.

Ultrasound examination of the heart was per-
formed by the apparatus Aloka SSD-630 using
echocardiography and dopplerography.

The state of the autonomic nervous system was
studied by analyzing the cardiac rhythm variability
(cardiointervalography) combined with active
clino-orthostatic test (COT) [13, 14].

An investigation of cellular immunity was per-
formed by the tests of the second level. Population
and subpopulation structures of immunocompetent
cells in peripheral blood were determined by the
method of flow cytofluorimetry. The level of serum
immunoglobulins of major classes A, M, G was
determined using the test system «Vitrotest» (Ltd
«Innovation and production company «Raminteks,
Ukraine) in the human plasma. To assess the func-
tional status of peripheral blood neutrophils the
absorbing ability was determined by setting the
phagocytosis reaction with latex particles. The level
of circulating immune complexes — by selective
precipitation of complexes in 3.75 % solution of
polyethylene glycol followed by measuring the light
absorption of samples with spectrophotometer [15].

The content of '¥’Cs in children body was deter-
mined using human radiation counter Skriner-
3M. The level of incorporated cesium ranged from
269 to 6253 Bq.

No clinically significant respiratory pathology
and pathology of the cardiovascular system of
organic nature were noted in examined children
with endothelial dysfunction. The chronic patho-
logical processes in compensation state were regis-
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MpeAcTaBieHa 3aXBOPIOBAaHHSIMU OpraHiB TpaBJICHHS
((byHKIIiOHANBHI PO3JIaaM LIJIYHKY, TACTPUTU, TAaCTPOAY-
OJICHITN) i JKOBUHOBUMBITHUX IUISIXiB (IMCKiHE3is, X0Je-
LUCTUTH, XOJIAHTITH), OCepeaKaMM XPOHiIUHOI iH(peKIIil
(3axBoproBaHHsIMHU 3y0iB Ta JIOP-opraniB). [litu oTpu-
MyBaJii KOMOiHOBaHe JIiKyBaHHs: Oa3uCHY Tepamito
3TiIHO 3 3aTBepIKeHUMHU TpoTokoaamu MO3 Ykpainn
MpU 3aXBOPIOBAHHSX IUTYHKOBO-KMIIIKOBOIO TPakTy i
CeaHCH MepepuBYaACTOI HOPMOOAPUYHOI TIMOKCUTEPaITii.
byna npoBeneHa caHallig ocepenkiB XpOHiIYHOI
iHgexIii. 3acTocyBaHHSI KypCy CeaHCiB TepepruBYaACTOL
HOPMOOAPMYHOI TilMOKCUTeparii 3IiiiCHIOBaJIM 3a Hac-
TYITHUM METOJIOM [5].

V niTeii-MelIKaHLIB palioOaKTUBHO 3aOpyIHEHUX Te-
pUTOPilt 3aCTOCOBYBaIM TMNOKCUYHY Ta30BY CYMilll, 1110
cknagaetbed 3 12 % xucHio 1 88 % asory. CeaHcu mepe-
pUBYACTOI HOPMOOAPUYHOI TiMOKCUTEpaIlil MPOBOIUIN
OIVH pa3 Ha 100y i miadupanun iHAUBIAYaTbHO JJIST KOX-
HOI JUTUHMU.

BuxkopucroByBaiu 6a30BUil Kypc: KOXEH CeaHC CKJla-
JaBcs i3 TpbOX HUKIIB quxaHHsA (15—20 XxB), y IpoMixX-
Kax MiX SIKMMM TTali€HT AUXaB aTMOCHEPHUM IOBITPSIM
(7—10 xB).

Kypc nikyBanHs ckinagaBcst 3 7—10 ceaHcis.

IlepepuBuacToi HOpMOOAPUYHOI TiMOKCUTEpaIllii mpo-
BOJIWIM 3a JOMOMOIOIO iHAMBIAyaJbHOIO amnapaTy ripch-
KOro TIOBiTps TUmy «bopeit» BUpoOHMIITBA Iep:KaBHOTO
HayKOBO-JOCHIAHOTO MEeIUKO-iHXEHEPHOTO LIEHTPY
«HOPT» HAH VYxkpainu (Kuis).

ITpuHLMn Ail anmapaTy MoJsira€ B cenapatiii CKJaagoBUX
aTMOC(EpHOTO IOBITPsI 3a JOIIOMOTOI MOJEKYISIPHUX
cut. [a3oBy cyMill MomaloTh ITiA MPO30PHUI IIOJIOM
(GnicTep), IKUit ONMycKalOTh HAa FOJIOBY IMalli€HTa 10 KOH-
TaKTy 3 [JICYOBUM MOsiIcOM [5].

JI1st cTaTUCTUYHOT OOPOOKM OTPUMAHUX JAaHUX BUKO-
PUCTOBYBaJIM IIporpaMHe 3abesrneyeHHs Microsoft®
Excel 2002, StatSoft, Inc. (2011). STATISTICA (data
analysis software system), version 10 www.statsoft.com Ta
SAS® 9.3 Foundation for Microsoft® Windows® (2013).

PE3VYJIBTATU TA OBTOBOPEHHS

KuiniyHe o06cTekeHHS moKas3aio, 110 pu3HadYeHHs 44
TiTIM 3 €HAOTEeNiaJbHOI0 INUCHYHKIIIEIO, SIKi MEIIKa-
I0Th Ha PalioaKTUBHO 3a0pYAHEHUX TEPUTOPISAX, J0-
JaTKOBO 10 0a3MCHOI Teparllii mepepuBYacTOi HOPMO-
OapuyHOI rinoKcuTeparii, CIpUsIO 3HUKEHHIO 4YacTO-
TH CKapr Ta iHTEHCUBHOCTI KJIiHIYHUX NpPOSIBiB Y HaBe-
JNeHUX CHUMIITOMOKOMILIeKcaX. BCcTaHOBIEHO CyTTeEBe
3MEHIIIEHHSI YaCTOTHM CUMIITOMIB acTeHO-BereTaTHUB-
HOTO Ta HEBPOTUYHOIO XxapakTepy (3 63,6 % no 15,9 %,
p < 0,05), mopymeHb 0COOMCTICHO-EMOLIIMHOI cepn
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tered in them. Pathology was introduced by diges-
tive diseases (functional disorders of the stomach,
gastritis, gastroduodenitis) and diseases of biliary
ways (dyskinesia, cholecystitis, cholangitis), foci
of chronic infection (diseases of the teeth and
ENT organs). Children were received the com-
bined treatment: basic therapy according to proto-
cols approved by Ministry of Public Health of
Ukraine in diseases of the gastrointestinal tract
and INHT seances. The sanation of chronic infec-
tion foci was performed. Using the seance course
of intermittent normobaric hypoxi therapy was
performed according to the method [5].

Hypoxic gas mixture consisting of 12 % oxygen
and 88 % nitrogen was used by children-residents
of radioactively contaminated areas. Seances of
intermittent normobaric hypoxi therapy were car-
ried out once a day and were individually selected
for each child.

There was used the basic course: each seance
consisted of three breathing cycles (15—20 min),
the patient was breathing the atmospheric air
(7—10 min) between intervals.

Treatment course consisted of 7—10 seances.

INH was performed using the individual device
of mountain air «Borey», the designed and manu-
factured by State Scientific Research and Medical
Engineering Center «NORT» NAS of Ukraine
(Kyiv).

The principle of the apparatus action is in the sep-
aration of atmospheric air components using the
molecular sieves. Gas mixture is fed under a trans-
parent helmet (blister), which is put on the head of
the patient to contact with the shoulder belt [5].

Software Misrosoft® Ehsel 2002, StatSoft, Inc.
(2011) were used for statistical processing of the
data obtained. STATISTICA (data analysis software
system), version 10 www.statsoft.com and SAS® 9.3
Foundation for Microsoft® Windows® (2013).

RESULTS AND DISCUSSION

The clinical examination showed that additional
administration of INH to basic treatment of 44 chil-
dren with endothelial dysfunction who live in
radioactively contaminated areas, contributed to
reduce the frequency of complaints and intensity of
clinical manifestations in presented complexes of
symptoms. There was established a significant
decrease in the frequency of vegetative asthenic and
neurotic character symptoms (from 63.6% to 15.9%,
p <0.05), disorders of personal and emotional sphere




ISSN 2304-8336. lpobnemn paniauiiivoi Meauunkn Ta pagiobionorii = Problems of radiation medicine and radiobiology. 2016. Bun. 21.

CLINICAL

RESEARCH

(370.4 % no 36,4 %, p < 0,05), cuMIIToMiB 3 OOKY ceEp-
LEeBO-CyauHHOI cucreMu (3 65,9 % mo 27,3 %, p <
0,05), 3 6oky cucremu guxanus (3 47,7 % no 22,7 %, p
< 0,05), abmominanpHOTO (3 63,6 % 10 13,6 %, p <
0,05) i aucrientuuHoro (3 50,0 % no 20,5 %, p < 0,05)
CUHAPOMIB.

Lle minTBepIXyBaloCh pe3yjbTaTaMu IapakJIiHIYHUX
TIOCJIIKEHb.

ITicns 3acTocyBaHHSI Kypcy IepepruBYacToi HOpMoOa-
PUYHOI Timokcurteparii y 6inbmocTi (65,9 %) obcTexe-
HUX JiTe-MelKaHLiB pagioaKTUBHO 3a0pyIHEHUX Te-
putopiii gocnigkeHHsT cucteMu NO BUSBUIO IMiIBU-
ILIEHHST B CMpOBaTIIi KpoBi L-apriHiHy (B cepeIHbOMY Ha
9,1 %, p < 0,05), mpu BiACYTHOCTi CYTTEBUX 3MiH BMiCTy
cTabinmpHux MeTaboiTiB NO (Tab. 1).

Ta6nuua 1

(from 70.4 % to 36.4 %, p < 0.05), symptoms on the
side of the cardiovascular system (65.9 % to 27.3 %,
p < 0.05), signs on the side of the respiratory system
(from 47.7 % to 22.7 %, p < 0.05), of abdominal
(from 63.6 % to 13.6 %, p < 0.05) and dyspeptic
(from 50.0 % to 20.5 %, p < 0.05) syndromes.

This was confirmed by the results of paraclinical
investigations.

An increase of serum L-arginine (an average of
9.1 %, p < 0.05) in the absence of significant
changes in the content of NO stable metabolites was
revealed by studying the NO system in the majority
(65.9 %) of examined children-residents of radioac-
tively contaminated areas after using the course of
intermittent normobaric hypoxy therapy (Table 1).

LuHamika Bmicty L-apriHiny i cTabinbHux meta6onitiB okcupy a3oty B cupoBaTtyi KpoBi AiTen-mewwKaHuiB
pafioakTMBHO 3a6pyaHEHMX TepUTOPiil B NpoLeci 3aCTOCyBaHHA Kypcy nepepuBYacToi HOpMO6GapMUYHOT rinok-

cutepanii (X £ m)
Table 1

Dynamics of L-arginine and nitric oxide stable metabolites content in the serum of children-residents of
radioactively contaminated areas while using the course of intermittent normobaric hypoxy therapy (X + m)

Moka3Hnuk / indices o 3actocyBaHHs / before use  TMicng 3acTocyBaHHs / after use p
L-apriHiH, MKMOnb/N 89,45 + 2,62 97,56 + 3,01 <0,05
L-arginine, mmol/L

Hitput, MKmonb/n 6,93 + 0,53 6,41 £ 0,58 >0,05
Nitrite, mmol/L

Hitpat, Mkmonb/n 31,50 = 2,67 33,27 £ 2,81 > 0,05
Nitrate, mmol/L

Cyma metabonitie NO (HiTpUT + HiTpaT) MKMOMIb/N 38,43 £ 2,95 39,68 + 3,04 > 0,05

Integral NO metabolites i.e. (nitrit-+nitrat) mmol/L

ITosicHeHHST 10 pe3yabTaTiB HALLIMX JTOCTiI)KeHb MOX-
Ha 3HAWTU LUISIXOM 3aJIy4eHHS JTaHUX JiTepaTypu Ipo
meTabosizM L-apriHiny. Bimomo, mo L-apriHiH €
cyoctpaToM st yrBopeHHST NO, 110 CMHTE3YEThCS €H-
JNoTeNialbHUMU KJIITUHAMU CYAWH, Makpodaramu,
HelTtpodinamu  Towo. Mertabonizm  L-apriHiny
3MIACHIOETBCS ABOMA aJbTepPHATUBHUMHU HIIIXamMu: 1)
OKHCHUM — 3 yTBopeHHsIM NO Tta L-umtpyniny (uei
IIJIIX € OCHOBHUM); 2) HEOKUCHUM (apriHa3HUM) 3 yT-
BOpeHHSIM L-opHiTuHY i ceyoBuHm [16, 17]. MoxuHa
MPUITYCTUTH, 110 B YMOBaX TIOKCUYHOTO BILIUBY Ha Op-
raHi3M OKHWCHHUI IIISIX A0 TMEBHOI MipyU PEAyKYEThHCS.
ToOTO, iIHTEHCUBHICTb BUKOPUCTAHHSI OKHMCHOTO LIJISIXY
MmeTabonizMy L-apriHiHy 3MmeHInyeTbes. Ilpu 1bomy
BiIOYBAa€THCSI MEHILI i1HTEHCUBHE pO3IlUeIUieHHsT L-
aprininy 3 yrBopeHHIM NO i BiH HAaKOIIMYYETHCS B €H-
JoTeliaiIbHUX KIJIITUHAX CYAWH, HelTpodinax, Giocepe-
JMOBHMILIAX OpraHizaMy Touo. IIpo 1e MOXYTh CBiIUMTHU
OTpMMaHi HaMU AaHi Opo MiABUILEHHS BMicTy L-

An explanation for the results of our studies can be
found through the involvement of the literature data
regarding the L-arginine metabolism. It is known
that L-arginine is a substrate for the formation of
NO, which is synthesized by the endothelial cells of
blood vessels, macrophages, neutrophils etc.

L-arginine metabolism is carried out by two
alternative ways: 1) oxidative — with the formation
of NO and L-citrulline (this is the main pathway);
2) non-oxidative (arginase pathway) — with the
formation of L-ornithine and urea [16, 17]. One
can assume that under hypoxic effects on the body
the oxidative way is reduced to a certain degree.
That is, the intensity of the oxidative pathway L-
arginine usage is reduced. Thus, there is less
intense cleavage of L-arginine with forming NO,
and is accumulated in the endothelial cells of
blood vessels, neutrophils, body biomedia etc. This
may indicate our obtained findings of serum L-
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apriHiHy B CUpOBaTIli KPOBi i OJHOYACHY BiJICYyTHiCTh
3MiH piBHIB CTaOiIbHUX META0OJITIiB OKCHUIY a30TY.
ITicns npunyMHeHHS ceaHCiB TiIOKCUYHOIO BILUIMBY Ha-
KonuueHuit L-apriHiH Moxe OyTM BUKOPUCTAHUI ISt
Oinbn iHTeHCUBHOTO yTBOpeHHsS NO. ToOTO mepepuB-
4acTy HOPMOOApUUHY TilOKCil0 MOXHa PO3IJISIIaTH SIK
CBOEpPITHMIT Oiodizmunmii 3acid — moHatop NO. Me-
XaHi3M JIii Takoro 3aco0y IoJISITa€ B TUMYaCOBOMY OOMe-
>K€HHi BUTpaT L-apriHiHy sIK cyOCTpaTy [UIsl YTBOPEHHS
NO i iioro HaKONMMYEHHi 1151 MOXKJIUBO OLJIbII iHTEHCUB-
HOTO BUKOPUCTAaHHS Y TTOJAJIbIIOMY.

BigmiyeHO 3HMXKEHHS iHTEHCHUBHOCTI TIPOILIECiB Tepe-
KMCHOT'O OKMCJIEHHS JIiMifiB — 3MEHIIEeHHS BMIiCTY B CU-
poBaTli KpoBi KiHueBux npoaykTis ITOJI, 1o pearyioThb
3 TioGapbiTypoBOIO KKciIoToo (Ha 29,6 %, p < 0,05), npu
BiJICYTHOCTI IOCTOBipHUX 3MiH BMICTy B CUPOBATIIi KPOBi
(bepMEHTIB aHTUOKCHUIAHTHOTO 3aXUCTy (LepyJomn-
JIa3MiHy, KaTanasu) (Taon. 2).

Ta6anusa 2

arginine content increase and the simultaneous
absence of changes in the levels of nitric oxide sta-
ble metabolites. Accumulated L-arginine can be
used for the more intensive formation of NO after
finishing the seances of hypoxic influence. That is
intermittent normobaric hypoxia can be consid-
ered as a peculiar biophysical tool — a donator of
NO. The mechanism of action of this means a
temporary limit of L-arginine consumption as a
substrate for the formation of NO and its accumu-
lation for possible more intensive use in the future.

The decrease in intensity of lipid peroxidation
processes — a reduction of serum content of
LPO end products that react with tiobarbituric
acid (29.6 %, p < 0.05), with no significant
changes in content of serum antioxidant defense
enzymes (ceruloplasmin, catalase) was revealed
(Table 2).

IuHamika BMicTy KiHLEBMX NPOAYKTIB NepPeKNCHOro OKUC/IEHHA NinifiB i aHTMOKCMAAHTIB B CMpOBaTLi KpoBi y
AiTen-MewWwKaHUiB pafioaKTUBHO 3a6pyAHEHMX TepUTOPiil B NpoLueci 3aCTOCyBaHHA KypCy nepepuBYacToi HOp-

mMo6apuuHoi rinokcutepanii (X £ m)
Table 2

Dynamics of end products of lipid peroxidation and antioxidants in serum of children-residents of radioac-
tively contaminated territories in the process of using intermittent normobaric hypoxi therapy (X £ m)

Moka3Hnuk / indices lo 3actocyBanHs / before use  [licns 3actocyBaHHs / after use p
KiHuesi npoayktn MOJ, wwo pearytotb 3,98 £0,42 2,80 £ 0,37 < 0,05
3 TiobapbiTypoBOIO KMCNOTOI0, HMOJIb/MN

End products of LPO, reacting to

tiobarbituric acid (nmol/mL)

Karanasa, mkat/n 22,70 = 0,85 23,64 £0,77 > 0,05
Catalase (mcat/L)

Llepynonnaamin, mr/n 151,62 £ 7,52 163,02 + 8,94 > 0,05

Cerulosoplasmin (mg/L)

OTtpuMaHi HaMM JaHi, SKi BKa3ylOThb Ha 3HMXXEHHS
BMICTYy B CHUpOBaTLi KpOBi AiTei KiHIIEBUX MPOIYKTiB
ITOJI, mo pearyioTb 3 TioOapOITYpOBOIO KHUCJIOTOIO,
BIICYTHICTh JOCTOBIpHMX 3MiH (DaKTOpPiB aHTUOKCHUAA-
HTHOTO 3aXHMCTY ITiC/s1 Kypcy IepepuBYacTOi HOpMoOa-
PUYHOI TilTOKCUTEpallii 3HaXOASATh MeBHE ITiATBEPIKEH-
Hs B iH(opMallii, HaBeIeHiil B JxKepesax JiTepaTypu.

Tak, 3a ganumu [18], mpm rinokcii iHIyKOBaHWIA
rinmokciero dakrop (HIF) aktuBye cuHTe3 (pepMeHTIB
1iKoJ1i3y. IIpurHideHHsI MiTOXOHAPiaIbHOTO aepOOHOTO
€HEPrOyTBOPEHHSI MA€ BaXJIMBE 3HAYEHHS B YMOBaX
rinoKcii — 3a paxyHOK LIbOTO KJIiTMHA YHUKAE HAKOIIM-
YeHHS ILIKiIIUBUX pagukaiiB, nponykTiB ITOJI, BMicT
SIKMX 3HUXKYETHCS i B OiocepeaoBUILAX OPTaHi3My.

Hani, oTprMaHi OCTaHHIMU POKaMU, CBig4aTh MpO Te,
110 AHTUOKCUAAHTU OJIOKYIOTh CHUHTE3 iHAYKOBAHOIO

(1) 330

Data, received by us, are indicating the decrease in
content of LPO end products in serum of children
that react with tiobarbituric acid, no significant
changes in factors of antioxidant defense after a
course of intermittent normobaric hypoxi therapy
are confirmed by the information given in some lit-
erature sources.

Thus, according to [18], in hypoxia the hypoxia
induced factor (HIF) activates the synthesis of glycol-
ysis enzymes. An important significance has the inhi-
bition of mitochondrial acrobic energy production in
hypoxia — through this the cell avoids the accumula-
tion of harmful radicals, LPO products, the content
of which is reduced in biological medium of the body.

Data received recently indicate that the synthesis
of hypoxia induced factor and other transcription
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rinokciero ¢akropa (HIF) Ta iHmmx ¢akropiB TpaH-
ckpurii. Tomy 1ipu rirokcii Mae Miclie MiBUILIEHHSI BUT-
paTy aHTMOKCUIAHTIB Ha Take OIoKyBaHHS. [HIyKIIisg pak-
TOPiB TPAHCKPUIILIii, B CBOIO YePIYy, MPU3BOIUTD IO CUHTE-
3y MPOTEKTOPHUX OIIKiB, cepel SIKUX HAaMBAXKIUBIILIMMU €
pernapaTvBHi OUIKU, 1110 CIIPUSIIOTH BiTHOBJIEHHIO CTPYKTY-
pu Ta QYHKIII (pepMEHTIB aHTHOKCUIAHTHOTO 3axucTy. B
TOM e yac y Mipy MiIBUILICHHS B Pe3y/IbTaTi LIMX MPOLIECiB
BMICTy aHTUOKCHUIIAHTIB BilIOYBa€ThCS iHTIOYBaHHS (Tajlb-
MyBaHHsI) (paKTOPiB TPAHCKPUIILi i, OTXKE, CUHTE3 3aXKC-
HuX OUIKiB nipuruHsSeThes [ 18, 19]. TooTo, Mae Miciie 3Bo-
POTHUIA 3B'I30K MiXX LIMMU TTPOLIECAMU i BOHM MalOTh (a-
30Buit Xapakrtep. [1pu 1IbOMY MiTBUILIEHHST BMICTY aHTHOK-
CHUJAHTIB y OiocepenoBUILAX 3MiHIOEThCS 3HUKEHHSIM.

JlocmigKeHHS BEeHTWISILIAHOI CIIPOMOXKHOCTI JIET€HiB
JIO Ta TIicJIsT Kypcy TiMOKCUTepaIltii moka3aio IiIBUILeH-
HSI MPOXiTHOCTI mepugepuyHUx OPOHXiB Majoro mia-
MeTpy (B cepenHboMy Ha 9,2 %, p < 0,05), ycyHeHHSs
oponxocnasmy y 25,1 % miteid.

Pesynbprat Halux AOCTIIKEHb, SKi CBigYaThb IPO
MiABUINEHHS TOKA3HWKIiB BEHTWJISLIAHOI CIIPOMOX-
HOCTI JIET€HiB i ycyHeHHsI OpOHXOCIa3My, y 3HaUYHO1 yac-
TUHU JiTel MicJisl Kypcy nepepruBYacTOl HOpMOOAPUYHOI
rimokcuTeparii 3HaXoAsThb MiATBEPAXEHHS B HaHUX
Jitepatypu. Tak, 3a MOBIIOMJIEHHSIMU PSAY JOCTITHU-
KiB, y XBOpHUX Ha XPOHIUHUI OOCTPYKTUBHUI OPOHXIT i
OpoHXxiaJbHY aCTMY ITiCJIsI aganTallii 10 Aii ceaHCiB Imepe-
pUBUYACTOI HOPMOOAPUUYHOI TiMOKCUTEparii MposiBU MO-
pYILIEeHb MPOXiTHOCTI OPOHXiB PI3HOTO CTYMEHS 3MEHIITY-
BaJIMCh 33 PaXYHOK 3MiH PEe3NCTUBHOIO Ta €JIaCTUIHOTO
CIIPOTUBY AuxaHHIO. OTHOYACHO BCTAHOBJICHO IIOJIII-
IIEHHSI aepoIMHAMIUHUX OCOOJMBOCTEl SIK BEJIMKUX i
CepeHix, Tak i ApioHuX 6poHxiB [19—21].

BusHaueHi MO3UTUBHI 3MiHU eHOOTEiA3aIeKHOI pe-
aKuil CyIMH Ha OKJII03iliHYy mpoOy, Ha 110 BKa3yBallo
3MEHILIEHHSI TPUBAJIOCTi MEepioay BiTHOBJIECHHS TEPMOT-
padiyHOro mMoka3zHMKa KpOBOOOIry ITiC/asl OKJIIO3iiHOL
npobu (Ha 23,8 %, p < 0,05).

Mana wmicue TeHIOeHLs J0 3MEHILEHHSI BUPa3HOCTi
CUHAPOMY CepLIeBO-CYIMHHOI Ie3a1anTallii i MOMiMIIeHHs
aQIanNTUBHUX peakiliii Ha PiBHi SIK LIEHTPAJTbHUX PETyJis-
TOPHUX JAHOK, TaK i mnepudepuyHUX peLernTopiB.
BigmiueHo BiporigHe 30iJIbIIEHHSI aePOOHUX MOXKJIMBOC-
Teil opraHisMmy 3a iHgekcoMm PobiHcoHa Ha 15,6 %, p <
0,05. Manu micue TeHIeHILil 10 HopMaTti3allil CHHYCOBOTO
PUTMY: 3MEHIIIEHHSI YaCTOTH ITOPYIIEHb PeIojIsIpr3allii 3a
Janumu EKT; 3HM>KeHHS p0o30ajiaHCOBAHOCTI Pi3HUX JIaH-
LIOTiB KepYBaHHS CepLEBUM PUTMOM (ITOKA3HUK OUC-
nepcii ceprieBoro putMy 3Hu3uBcs Ha 21,8 %, KoedillieHT
qu3putMii — Ha 20,2 %). [1pu gocmiakKeHHi BereTaTUBHO-
ro 3a0e3MneyeHHsI isiJIbHOCTI BiIMi4aa0Ch 3pOCTAHHSI YKC-

factors is blocked by antioxidants. Therefore, there is
increased antioxidants consumption for such block-
ing in hypoxia. The induction of the transcription
factors, in turn, results in the synthesis of protective
proteins, the reparative proteins are among them the
most important that promote the restoration of the
structure and function of antioxidant defense. At the
same time with the increased antioxidant content as
a result of these processes the inhibition of transcrip-
tion factors and the synthesis of protective proteins is
consequently stopped [18, 19]. That is observed a
feedback between these processes that have a phase
character. The increase of antioxidant content is
changed to the decrease in biological media.

The increased patency (permeability) of the periph-
eral bronchi of small diameter (on average 9.2 %, p <
0.05), the bronchospasm elimination was revealed by
the studies of ventilatory lung capacity in 25.1% chil-
dren before and after the course of hypoxi therapy.

The results of our studies that are indicative of
increased indices of ventilation lung capacity and the
bronchospasm elimination in a significant number of
children after a course of intermittent normobaric
hypoxi therapy have been confirmed by the literature
data. Thus, according to some authors, the manifes-
tations of bronchial obstruction of different degrees
was decreased as a result of changes in the resistive
and elastic resistance to breathing in patients with
chronic obstructive bronchitis and bronchial asthma
after the adaptation to the seance effect of intermit-
tent normobaric hypoxi therapy. At the same time
improving the aerodynamic features of the large,
medium and small bronchi was established [19—21].

Positive changes in vascular endothelium
dependent reaction to occlusion test, indicating
the reduced recovery period of thermographic cir-
culation index after occlusive test (by 23.8%, P
<0.05) were determined.

There was a tendency to reduce the severity of
the dysadaptation cardiovascular syndrome and
the improvement of adaptive responses at both the
central regulatory links and peripheral receptors.
The significant increase in aerobic capacity of the
body according the Robinson index (by 15.6 %, p<
0.05) was noted. There were trends towards the
normalization of sinus rhythm: reducing an imbal-
ance of different chains for the cardiac rhythm
management (index of heart rhythm dispersion
decreased by 21.8 %, dysrhythmia coefficient — by
20.2 %). Increased number of children (by 29.5 %,
p < 0.05) with normotonic type of response to
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na girteit (Ha 29,5 %, p < 0,05) 3 HOPMOTOHIYHUM TUIIOM
pearyBaHHS Ha (DyHKIIOHATbHE HABAHTAKEHHSI.

OTtpuMaHi HaMM pe3yabTaTd TepMoTpadidyHOTO IT0-
CJIiIKEHHST eHJIoTelii3alekHol peakllii CyIMH Ha OK-
JII03iiiHy mpoOy Ta iHIIMX QYHKIIOHAIBHUX 3MiH Ceplie-
BO-CYIMHHOI CUCTEMH IIiCJIsI 3aCTOCYBaHHSI KypcCy Iepe-
pUBYACTOI HOPMOOAPUUHOI TillOKCUTEpallil 3HaxolsITh
MeBHE IMATBEPIXEHHS Y TIOBiZOMJEHHSX iHIIUX
nochimHukiB. Tak, Ha mymMKy [22], peakiiii cepleBo-cy-
JIUHHOI CHCTEMHW Y BiAMNOBiAb Ha HOPMOOAPUUYHY
rinoKcilo B 3HAYHOMY CTYIEHi 00OyMOBJIEHI 3MiHOMO pe-
TYJASITOPHUX BIJIMBIB Ha €HOOTENii CYTIMHHOI CTiHKM. 3a
TaHuMu [22, 23], iHIyKOBaHMIA TiMOKCi€l0 (paKTOp aKTH-
BYE €KCIIpecito 6ararboxX aHrioreHHUX (QakTopiB i, Iepe-
JIyciM, OCHOBHOTO peTyJIITOpa aHTioreHe3y — (axropa
pocty enpotenito cynud (VEGF). Ilicns xypcy mepe-
pHUBYACTOI HOPMOOAPUYHOI TIMOKCUTEpallil y IIa3Mi
KpoBi nauieHTiB peectpyBasiocs miaBuieHHs VEGE, 1o
aBTOPHU BBaXKalOTh HACIAKOM MIHAKYOTO MOIIKOMKEH -
Hs1/aKTMBAllil eHA0TeioluTiB. BcTaHOBIEHO TaKOX, 110
npwu aii mepepruByacToi rimokcii okpiMm VEGF 3MiHI0€ThH-
Cs1 TIPOAYKILisl psAAy eHAoTeNiaabHUX (DAKTOPIiB — OKCUIY
a30Ty, aJlcHO3MHY, €HJI0TeIiHy, TPOMOOKCaHy TOLIO, SIKi
OepyTh YYacTh B peTyJisliii MPUCTOCYBAaHHS CEPLEBO-CY-
JUHHOI CUCTEeMU 10 TiMokKcii. BHacIigoK, 11bOTo 3MiHIO-
IOThCSI 4YacTOTa CEPLEBUMX CKOPOUYEHb, apTepialbHUM
TUCK, TTapaMeTpU eHIoTeNili3a1exKHOol peaklil CyaiuH Ha
OKJTI03i10 To1o [22, 23].

3acTocyBaHHS MTepepuBYACTOI HOPMOOAPUYHOI TiMOK-
cuTepamnii CIpUYMHUIO IMyHOMOAYJTIOOUYMNA edeKT:
MigBUIIIEHHST (DYHKIIIOHAJIBHOI aKTUBHOCTI HEUTPOQiTiB
(BincoTok daroumnTo3y 30inbimBes Ha 10,3 %, p < 0,05;
darouurapre umucio — Ha 8,2 %, p < 0,05), HOp-
MaJi3allilo MOKAa3HMKIiB FYMOPaJIbHOI JAaHKU iMYHITETYy
(TmimBUIIEHHS KOHIIEHTpallii y cupoBaTtii KpoBi IgG Ha
24,4 %, p < 0,05) i sHMKeHHs KoHUeHTpauii IgM (Ha
12,6 %, p < 0,05); 3HMKEHHSI KOHIIEHTpallii TpiOHOIMC-
nepcaux (Ha 21,1 %, p < 0,05) Ta BeJIMKOZUCIIEPCHUX
(Ha 21,3 %, p < 0,05) uupKyJII0I0YMX IMYHHUX KOMII-
JIEKCiB.

Pesynbraty HaMX HOCTIIKEHb MiATBEPIXKYIOTHCS a-
Humu [5, 20], 3rifHO 3 IKUMM afganTaliisl 10 MepepuB-
4acTol HOpMOOAPUUHOI TIMOKCil cripusiia HopMalizalil
CyOnmomyJISILiHOTO CKJIaay JiM(OIIUTIB, 3HAYHO 3MEH-
IIIyBaja BMIiCT HUPKYJIIOIOUNX iIMyHHUX KOMILUIEKCiB, aK-
TUBYBaJIa (harouTapHy YHKIIi1 HEUTpOodiiB.

TakuM 4MHOM, KiIiHIYHE OOCTEeXKEHHS II0Ka3ajao, IO
MPpU3HAYEHHS JIiTIM 3 €HIO0Te iaIbHOIO AUCHYHKIIIEIO, SKi
MeIIKaIOTh Ha pafiicaKTUBHO 3a0pyAHEHUX TEPUTOPISIX, J10-
JaTKOBO A0 0a3MCHOI Teparlii MepepruBYaCTO0 HOpMOOa-
PUYHOIO TIMOKCUTEPAITIEI, CIIPUSIIIO 3HWXKEHHIO YacTOTU
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functional load was observed in the study of vege-
tative maintenance of activity.

The results obtained by us in thermographic study
of vascular endothelium reaction to occlusion test and
other functional changes in the cardiovascular system
after using intermittent normobaric hypoxi therapy
are confirmed by some reports of other researchers.
Thus, according to the opinion [22], the reaction of
the cardiovascular system in response to normobaric
hypoxia is largely caused by the change in regulatory
effects on the endothelium of the vascular wall. In
accordance with [22, 23], hypoxia induced factor
activates the expression of many angiogenic factors
and first and foremost the main regulator of angio-
genesis — vascular endothelial growth factor
(VEGF). The increase of VEGF was registered in the
blood plasma of patients after a course of intermittent
normobaric hypoxi therapy that according to the
authors is a consequence of the result of passing
endotheliocyte injury/activation. There was also
established that under the action of intermittent
hypoxia in addition to VEGF the production of some
endothelial factors — nitric oxide, adenosine,
endothelin, thromboxane etc. involved in regulating
adaptation of the cardiovascular system to hypoxia are
changed. As a result, the heart rate, blood pressure,
parameters of vascular endothelium dependent reac-
tion to occlusion and so on are changed [22, 23].

The use of intermittent normobaric hypoxi ther-
apy caused immunomodulating effect: an increase
in the functional activity of neutrophils (percent-
age of phagocytosis was increased by 10.3 %, p <
0.05; phagocytic number — by 8.2 %, p < 0.05), the
normalization of humoral immunity indices
(increase in concentration of serum IgG by 24.4
%, p < 0.05) and the decrease in the concentration
of IgM (12.6 %, p < 0.05); and also the decrease in
the concentration of finely (21.1 %, p < 0.05) and
highly dispersed (21.3 %, p < 0.05) circulating
immune complexes.

Our results are confirmed by [5, 20], according to
which the adaptation to intermittent normobaric
hypoxia promoted the normalization of lymphocyte
subpopulation composition that significantly redu-
ced the content of circulating immune complexes,
activated the neutrophil phagocytic function.

Thus, the clinical examination showed that the
administration of INHT additionally to basic
treatment contributed to decrease the frequency of
complaints and intensity of theclinical manifesta-
tions of endothelial dysfunction. After using
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CKapr Ta iHTEeHCUBHOCTI KJIiHIYHUX MPOSIBiB €HAO0TETiaTbHOI
nuceyHkuii. TTicas 3acTocyBaHHS Kypcy MNepepuBYacTOl
HOpPMOOApUYHOI TiMOKCUTeparil JOCHiIKEHHS CUCTEMU
NO BugBWIO y AiTell TMiABUILEHHS B CHUpPOBAaTLi KPOBi
BMicTy L-apriHiHy. Bu3HauyeHi IMO3WTHUBHI 3MiHU €HIO-
TeJIi3aIeXKHOI peakllil CyIMH Ha OKJII03iiiHy mpo0y, Ha 1110
BKa3yBaJl0 3MEHILEHHSI TPUMBAJIOCTI MEPioay BiIHOBICHHS
TepMorpaciyHOro MoKa3HUKa KpPOBOOOIry IIicias OK-
JII03iiiHOI MpoOu. BigMiuyeHO 3HMXKEHHSI iHTEHCUBHOCTI
MPOLIECIB MEPEKUCHOIO OKUCJEHHS JIMiIiB — 3HWXKEHHS
BMICTY B crpoBariii Kposi riponykTi I1OJI, mo pearyiots 3
Tio0apOITYpOBOIO KMCIO0TOI0. JlocaimkeHHS BEeHTUISALIAHOI
CITPOMOXKHOCTI JIETeHiB BUSIBWIO YCYHEHHsI OpOHXOCIIa3My
Yy 3HaUHOI YaCcTUHU Aiteii. Maja miclie TeHAESHLIis 10 3MeH-
LLIEHHST BUPA3HOCTI CUHAPOMY CepLIEBO-CYIUHHOI Ae3aiari-
Tallii i MOJITIIEHHS aJalITUBHUX PeaKliiii Ha piBHi SIK LIEHT-
paJIBHUX PEryJSITOPHMX JIAHOK, TakK i IeprdepuIHuX pe-
HenTopiB. BusiBisiBcss iMyHOMOIYTIOOUMIA eeKT: miaBu-
mIeHHs (PYHKIIOHAJIBHOI aKTWUBHOCTI HeNTpodiiB, HOP-
MaJtizailist TOKa3HUKiB T'yMOPaIbHOI JJAHKY iIMyHITeTY.

BHUCHOBOK

IlepepuBuacta HopMoOapuyHa TinokcuTepanis € edek-
TUBHUM 3aCO0OM, 3[JaTHUM IO3UTHMBHO BILIMBaTU Ha
CTaH CHUCTEMHU OKCHIY a30Ty Ta €HIOTei3aleXHUX
(¢ yHKIIili OpraHiB i CUCTeM Yy JiTeil-MellKaHIIiB pagioak-
TUBHO 3a0pyJIHEHUX TEPUTOPIA.
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course of INHT the L-arginine content was
increased in serum of children that was revealed by
the study of NO system. Positive changes in vascu-
lar endothelium dependent reaction to occlusion
test, indicating to reduce the recovery period of
thermographic circulation index after the occlu-
sive test were determined. The decrease in the
intensity of LPO processes — a reduction of serum
lipid peroxidation products reacting with tiobarbi-
turic acid was registered. The bronchospasm elim-
ination was revealed in a large number of children
by studies of the Iung ventilation capacity. There
was a tendency to reduce the severity of the cardio-
vascular adaptation syndrome and the improve-
ment of adaptive responses at the level of the cen-
tral regulatory links as well as the peripheral recep-
tors. The immunomodulatory effect was detected
such as: an increase in the functional activity of
neutrophils, the normalization of humoral immu-
nity indices.

CONCLUSION

Intermittent normobaric hypoxi therapy is an
effective tool that can positively affect the nitric
oxide system and endothelium function of organs
and systems in children-residents of radioactively
contaminated areas.
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