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1. BnuB inkopriopoBaHoro 137CS i 4a /4b nonimopdizmy rena eNOS Ha NO-CUHTa3HY aKTUBHICTb €HIOTEJIII0 Ta
KOpeKLid ii NopyIeHb y TiTen.

2. The effect of the incorporated 137Cs and 4a/4b polymorphism of the eNOS gene on the NO-synthase activity of
the endothelium and the correction of its disorders in children.

Pedepar:

1. Inceprarist Ha 3006YTTSI HAYKOBOTO CTYIEHs KaHWaTa MeJUIHUX HayK 3a crewianpHicTio 03.00.01. -
«Pagiob6iosorisiy. - Jlep>kaBHa ycraHoBa «HanjionanbHUI HayKOBUI LIEHTp pafianiliHnoi MegunuuHu HanioHanbHOi
aKkageMii MeIn4HUX HaykK YKpainn», Kuis, 2018. [Jucepralisa npucBgaYeHa BUPIlIEHHIO BaXKJIMBOI HAYKOBOI 3a/1a4i B
ranysi pagianiiiHoi MeguunHY, paniobiosorii Ta neniaTpii, a came, IOKPAIEHHIO 30POB’S IiTel MJISIXOM KOPEKLii
eHJioTesianbHOI AUCYHKIII 32 ONIOMOr00 JOHATOPIB OKCUIY a30Ty Ha IiJICTaBi HOBUX HAYKOBUX JAAHUX IIPO
NOPYIIEHHS] META00JIi3My OKCUJy a30Ta, 3HM>KEHHSI NO-CHUHTa3HOi aKTUBHOCTI €HI0TEi10, PU3UK PO3BUTKY
eH7oTelianbHOI AuCYHKIIi y fiTeil mpu TpuBaloMy HaaxompKeHHi 137Cs 1o opraHiamy i nosiMmopdismi B 4-my

inTpoHi rera eNOS. [I711 mOCSITHEHHS METH Ta peastizaiii 3aBgaHp AucepTaliiiHOi pO60TH MPOBEIEeHO 0OCTEKEeHHS



138 miten — memkanuis P3T 3 BmicTom 137Cs B Tini Big 111 mo 7067 bk, 49 pite rpynu HO30JI0TIYHOTO KOHTPOJIIO Ta
27 IpakTUYHO 370poBUX Y Billi Biz 10 mo 17 pokiB. BusHavany, KiIiHiYHUI CTaH, piBeHb CTabiIbHMX MeTabO0JIITiB
okcupy azorty, L-aprininy, TEK-aktuBHux npoaykris I[TOJI (MIA), uepysoniasMiHy, akTUBHICTb KaTalasu B
CHPOBATLi KPOBi, €HIIOTEIi3a/Ie5KHY PEaKLilo CyJMH Ha OKJII03iiHYy IPO0Y, BEHTUJISILINHY CIIPOMOXKHICTD JIET€HIB,
nosiimopdism B 4-Mmy iHTpoHi reHa eNOS. V giteit — memkaHnuiB P3T y NopiBHSIHHI 3 JTaHUMU JiT€N IPyNu
HOB30JIOT{YHOTO KOHTPOJIIO CIIOCTEPIrasocst 3HWKEHHS BMiCTy HITPUTY B CUpOBaTii Kposi - (6,65 + 0,30) MKMOJIb /11
Ta (8,63 = 0,49) MkMoJb /11, p < 0,05, BUCOKA 4acTOTa HOTO BilXWUJIEHb 32 HUXKHIO MeXXY (i3i0I0riUHNAX KOJIMBAaHb i
MIOJIOBKEHHSI TPUBAJIOCTI BiJHOBJIEHHS TepMOrpadivHOro nNoka3Huka KpoBOooOiry 0 BUXiJIHOTO PiBHS MiCJIs OKJIO3ii
- (3,07 £ 0,20) xB Ta (2,16 + 0,23) xB (p < 0,01), sKi 6y;M acouiiioBaHi 3 BMicToM 137Cs B opranismi. [IpurHivenns NO-
CHHTa3HOi aKTUBHOCTI €HJOTEJiI0 IiABUILLYBaIO PU3MK PO3BUTKY eHoTe ianbHoi gucdyHKLii — (RR = 2,351; 95,0 %
CI: 1,356 - 4,077; p < 0,001). BusHaueHo 38’130k nomipHoi cuiu (o = 0,306) Mix Ji€l0 YMHHMUKA PUBUKY Ta PO3BUTKOM
enporesnianpHOi pucdyHKLil. CyrTeBoro ninBumenns TBK-aktuBHux nponykris [10J y nitet - memkaHuiB P3T He
BCTAHOBJIEHO, aJle BiiMiueHa aKTHBallisl KaTasasHy, 110 BKa3ye Ha KOMIIEHCATOPHE HANPY>KeHHs QyHKIiOHYBaHHS
AQHTMOKCHUIAHTHOI CUCTeMH, 36epekeHHs pe3epBiB aHTMOKCUIAHTHOTO 3aXUCTY Ta CIIPOMOSKHICTb HEHTpasli3yBaTu
TBK-axtusHi npoaykTu [10JI. YacToTa 6poHXianbHOI rineppeakTUBHOCTI y AiTeil — MemkaHuiB P3T 6yna
acoLifioBaHa 3 MapKepamMu eHIoTeNianbHOI JucyHKLUil: 3HDKeHHSIM piBHS HiTpUTy (R = -0,392), 36is1b11eHHAM
TPUBAJIOCTIi BiTHOBJIEHHS TepMOrpadiuHOro oKazHMUKa KpOBOOOGIry 10 BUXiZHOTO piBHA micis okmosii (R = 0,274). V
niteil — MemkaHuiB P3T 3 reHoTunom 4a/4b y nopiBHsIHHI 3 IiTbMU 3 TeHOTUIIOM 4b /4Db, BinMidaeTbcs 6ibIl
CYTTEBE 3HIDKEHHSI BMICTY HITPUTY B CUPOBATLi KpoBi - (5,53 + 0,26) Mkmosb /11 Ta (6,99 + 0,38) Mkmosb /11, p < 0,01;
30i/1bLIIEHHS TepMorpadiuHOro nokasHuka TPYUBaJIOCTi BilHOBJIEHHS KPOBOOOITY O BUXiHOTO PiBHS MicJIs
OKJII03ilHOI 11pobu - (3,67 + 0,25) xB Ta (3,00 = 0,21) xB (p < 0,05), siKi y HOCIiB MiHOpHOI asei a 6y/u acouilfioBaHi 3
BMicToM 137Cs B Tiji. V piTeil 3 reHoTUNIOM 4a/4b BM3HAUY€HO MiABUILEHHS BiTHOCHOTO PU3UKY PO3BUTKY
enpotesnianbHoi puchyHKLii (RR = 1,600; CI: 1,168 - 2,192; p < 0,01); 3HMKEHHS [T0Ka3HUKA €JIaCTUYHOCT] i
PO3TSKHOCTI JIET€HEBOI TKAHWHY, iHTErpajIbHOTO MTOKa3HMKA MIPOXiIHOCTI AUXaJbHUX LJISIXiB, B IIOPiBHSIHHI 3
IiTbMU 3 T€HOTUIIOM 4b /4b, a KopessauifHNu 3B'$130K MK HasIBHICTIO aHOMAJIBHOI asedli a B 4-My iHTpOHI reHa eNOS
Ta BeJIMYMHOI0 NoKa3HuKiB OIKEJI /HOXKEI (r = -0,259; p < 0,05) i ODB1/HO®BI (r = -0,2627; p < 0,05) maB
3BOPOTHIl xapakTep. [JoHaTOpy Ta [IOTeHLiMHI JOHATOPU OKCUAY a30Ty € e(PEeKTUBHUMU 3aCO6aMU KOPEKLIl
eHJIoTeiaNnbHOI AUCPYHKIII. Ix IIPU3HAYEHHS IIPU3BOLMUIIO O [TOKPALIEHHS KIIIHIYHOrO CTaHy, BEHTUJISLINHOI
CIIPOMO>KHOCTI JIET€HIB, IOKa3HMKIB METa00JIi3My OKCUAY 30Ty, PiBHIO L-aprininy, napameTpiB BilHOBJIEHHS
KpOBOOGITry micsist okio3iiiHOoi pobu, 3HwKeHHs BMmicTy 137Cs y Tini Ha 28 % Ta 32 %. [1o6iuHi edexTn He
criocrepiranucs. Kino4osi cioBa: gitu, 137Cs, okcupg, a3ory, 4a/4b nonimopdizm rena eNOS, eHfoTeianbHa
IVCQYHKLiS, KOPEKILisl.

2. The dissertation for the scientific degree of Candidate of Medical Sciences in specialty 03.01.01 "Radiobiology". -
State Institution "National Research Center for Radiation Medicine of the National Academy of Medical Sciences of
Ukraine", Kyiv, 2018. The dissertation devotes of important scientific task in decision of important scientific task in
radiation medicine, radiobiology and paediatrics, namely, improvement of children’s health using nitric oxide (NO)
donators for correction of endothelial dysfunction on the basis of new scientific data about disorder of NO-
metabolism, decrease of NO synthase activity of endothelium, risk of development of endothelial dysfunction in
children living under protracted radiation exposure Cesium-137 (137Cs) and having polymorphism in intron 4 of the
eNOS gene. 138 children living in the radioactively contaminated territories (RCT) and having the 137Cs whole-
body counting results from 111 till 7067Bq, 49 children with the same nosology (group of ‘nosological’ control) and
27 health children aged 10 till 17 years were included in this study. Children habitants of RCT had lower serum
nitrite levels than children in group of nosological control: 6,65 + 0,30 vs 8,63 + 0,49 umol/1, respectively (p < 0,05).
The renewal period of thermographic index of blood circulation after occlusion was bigger in children living in RCT
than in ones at the group of ‘nosological’ control: 3,07 + 0,20 vs 2,16 + 0,23 minutes, accordingly (p < 0,01). These
data were associated with the 137Cs whole-body counting result. Inhibiting NO synthase activity of endothelium
increased the risk of endothelial dysfunction development (RR = 2,351; 95,0 % CI: 1,356-4,077, p < 0,001). Moderate
connection (o = 0,306) between risk action and development of endothelial dysfunction was revealed. Significant



increase of final product of lipid peroxidation (LP) in children, who lived in the RCT, wasn't established. At the same
time, increased activity of catalase, indicating the compensatory stress of antioxidant system functioning,
preservation of antioxidant protection reserves and the ability to neutralize TBK - active products of LP. The
frequency of bronchial hyperresponsiveness in RCD children was associated with endothelial dysfunction markers:
a decrease in the level of nitrite (R = -0,392), an increase in the duration of the restoration of the circulation
thermographic index to the baseline after occlusion (R = 0,274). In children - residents of RCT with a genotype
4a/4b compared with children of the genotype 4b /4b, there is a marked decrease in the content of nitrite in
serum, respectively (5,53 + 0,26) umol /1 and (6,99 + 0,38) umol /1, p < 0,01 and an increase in the thermographic
index of the duration of the restoration of blood circulation to the baseline after the occlusion, respectively (3,67 +
0,25) minutes and (3,00 = 0,21) minutes, p < 0,05. These data of carriers of the gene the minor allele a were
associated with the 137Cs whole-body counting result. Children with genotype 4a/4b had increased risk factor for
endothelial dysfunction (RR = 1,600; CI: 1,168 - 2,192; p < 0,01), decrease in the elasticity, while the presence of the
minor allele a of the 4th intron of the eNOS gene and the values of the in the integral index of airway patency - the
FEV1/DFEVI1 (r = -0,259; p < 0,05) and the FEV1/FVC (r = -0,2627; p < 0,05) had the inverse correlation. The
application of L-Arginine and Citrulline Malate decreased clinical symptoms, increased blood L-Arginine level,
improved lung ventilation, indices of NO metabolism and indices blood circulartion after occlusion test, dicreased
the 137Cs whole-body counting results (28% and 32%). Side effects were absent. Key words: children, 137Cs, nitric
oxide, 4a/4b polymorphism of eNOS gene, endothelial dysfunction, correction.
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