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3MIHU CTABLIBHUX METABOJIITIB OKCHUIY A30TY ¥ JITEM-
MEIIKAHIIIB PAIIIOAKTUBHO 3ABPYJIHEHUX TEPUTOPI

MeTa pocnigKeHHA: oUiHKa 3MiH CUCTEMU OKCUAY a30Ty 3a piBHEM oro cTabinbHUX MeTaboniTiB B CMpOBaTLi KpoBi
Ta ix cniscTaeneHHs 3 Bmictom *’Cs B opraHizmi giteit-mewKaHyiB pagioaKTMBHO 3abpyaHEHUX TEpUTOPiil.
Marepianu Ta metoau gocnigeHHa. 06CTeXeHT AiTH WKINbHOIO BiKy — MelKaHLi pafioakTMBHO 3a0pyaHEHNX Te-
puTOpiii. BusHayeHHs pisHiB azotuctux cnonyk (NO? 1a NO*") npoBoAMAM 3a CTaHAAPTHO METOAMUKOIO 3 BUKOPUCTAH-
HAM peakTtuBy lpicca. Bmict *’Cs B opraHiami giteil BU3Hayanu 3a 4ONOMOTOK NiYNALHUKA BUNPOMiHIOBAHHS NIOAUHN.
Pe3ynbtatu. Y pitei-MelKaHUiB pafioakTUBHO 3a0pyAHEHUX TEPUTOPiN [OCHifAXKEHHS BMicTy MeTaboniTiB okcuay
a30Ty B CUPOBATL KPOBi BUABUIIO 3HWKEHHS PIiBHS HITPUTY NpW BiACYTHOCTI JOCTOBIpHUX 3MiH BMicCTy HiTpaTy i Cymu
metabonitie NO. Y 3HauHoi yacTuHK fiTeit npu nigsuuieHHi BMicTy *7Cs B opraHiami cnoctepiranocs 3HUKXEHHs PiBHS
HiTPUTY B CMPOBATLi KPOBi.
KniouoBi cnoBa: fitn, YopHoOunbcbka KatacTpoda, pafioakTMBHO 3abpyaHeHi TepuTopii, cTabinbHi MeTaboniTn oKcu-
ny asorty, 27Cs.
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Changes in stable metabolites of nitric oxide in children-residents of radioac-
tively contaminated territories

Objective. An evaluation of the changes in nitric oxide system by the level of its stable metabolites in the blood
serum and their comparison with content of **’Cs in the body of children-residents of radioactively contaminated
territories.
Materials and methods. The children of school age, the residents of radioactively contaminated territories were
examined. The levels of nitrogen compounds (NO? and NO*) were determined by the standard method using Griss-
reagent. **’Cs content was determined in the children body by whole-radioactive body counter.
Results. Studies of nitric oxide metabolite content in the blood serum revealed the decrease in nitrite level under
an absence of the significant changes in nitrate content and sum of NO metabolites in the children-residents of
radioactively contaminated territories. An increase in **’Cs content in the body was accompanied by a decrease of
nitrite level in the blood serum of a significant part of children.
Key words: children, Chornobyl accident, radioactively contaminated territories, stable metabolites of nitric
oxide, ¥’Cs.
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CrocTepeskeHHs 3a CTaHOM 340POB’S AiTeM, sIKi MellKa-
I0OTb Ha pPaaioakKTMBHO 3a0pydIHEHUX TEPUTOPIsIX,
CBiguaTh Ipo Te€, 110 MOro piBeHb 3aJIMILIAETHCS HU3b-
KMM, a MeXaHi3MH IOTipIIeHHsS OCTaTOYHO HEe BU3Ha-
yeHi [1, 2].

3HayHe Miclie B LIMX MeXaHi3Max 3 BEJMKOIO BipOrii-
HicTio 3atfiMae oken a3oty (NO). [IpoTe BUBUEHHIO M€l
npo0JIeMU 10 TeNEePillTHHOrO Yacy IMPUCBSIUYEHI JIUIIe He-
YHCJIEHHI eKCIIepUMEeHTaIbHI po0oTu. BaxnuBa Gioso-
rivHa poab NO, miaTBepakeHa HU3KOI AOCHiIXEHb,
o0yMoOBMIIa 3alliKaBJIEHICTh L€ MOJIEKYJIOW Y Teope-
TAYHI Ta MpakTW4HiIi MenuuuHi. BcTaHoBiIeHO, 110
poab i ¢yHkIii NO B opraHi3mi JIIOIMHU TyxXe Oarato-
rpaHHi. BiH sBJsie cO0010 yHiKaIbHUIA, 32 CBOIM MOXO/-
KEHHSIM Ta ME€XaHi3MOM [Iil, BTOPUHHUIA MECEHIIXKEp Y
OIJBIIIOCTI KJIITUH OpraHi3aMy. 30KpeMa, OKCH]I a30Ty Oe-
pe ydJacTh y peasizalii 6araTboX OCHOBHUX i3io-
JIOTiYHUX (PYHKIIiN, TaKKUX K BaszoAuaTauis, HEUpoT-
paHCMICisT, peryJsiisi TOHYCY TJIadeHBbKUX M S3iB, pe-
akuii iMmyHHoi cuctemu Ttoiuo |3, 4]. HdoBeageHa iioro
pOJib y MaTOreHe3i pi3HOMaHITHUX 3aMajlbHUX MPOLIECIB,
PO3BUTKY apTepiajibHOI Ta JIEreHeBOI IinepTeHsii, arepo-
CKJIEpO3y, 1ia0eTUYHOI aHTioIaTii, TPOMOOYTBOPEHHSI, a
TaKOX 3aXBOPIOBAaHb HEPBOBOI, TPABHOI CUCTEM Ta IaTO-
Jiorii HUpoK [4, 5].

Tomy 3a ¢izionorivnux ymoB NO 1mBUAKO, 3a JidyeHi
CEKYHU, MIEPETBOPIOETHCS Y HITPUT Ta HITpPaT, SIKi JIETKO
BUBOMSTBLCS 3 OpraHi3aMy. Y 3B’SI3KYy 3 LIMM OioJOTiuHi
edextt NO oOMexeHi obacTio iforo yrBopeHHs. [ToTiMm
OKCHUJ a30Ty HE3BOPOTHHO IHAKTHUBYETHCSI PEaKIIi€l0 3
reMorj00iHOM Y IIPOCBITi KPOBOHOCHOI CYAWHU Ta 3 CY-
MEPOKCUIHUM PaJNKaJIOM y CTiHILIi KPOBOHOCHOI CYyIU-
Hu [6, 7].

3araJbHONPUUHATUM BigobpaxkeHHsIM BMicTy NO B
OpraHi3mi € piBHi HITpUTY i HITpaTy, sIKi JOCJiIXKYIOThCS
Yy CUpOBaTLi KPOBi METOIOM, 1110 0a3yeThbCS Ha BiIHOB-
JIEHHI HiTpaTiB 10 HITPUTiB 3 BU3HAUYEHHSIM OCTaHHIX pe-
akuieto 3 peaktuBoM Ipicca [8, 9].

Henocratag mpoaykuis NO, KUt CUHTE3YETHCS B
eHIOoTeNialbHUX KJiTUHAX CYAWHHOI CTiHKW, BBa-
JKAETHCSI OAHIEI0 3 OCHOBHUX MPUYMH AUCPYHKIIT €H-
IOTEJIiI0 1 MOEAHAaHA 3 PO3BUTKOM IOPYILIEHb B ceplie-
BO-CYAMHHIN, OuXaJbHIM Ta IHIIMX CUCTeMax opra-
Hi3My. Pa3zoM 3 TuMm, iioro HagJuIIKOBa MPOAYKIIis, 3a
PaxyHOK sIKOi 30epira€Tbcsl aHTUMiKpOOHUIA e(heKT P
3amnajeHHi, MOXe IIepPeTBOPUTHUCS 3 JaHKU afganTallii B
JIJaHKY MaToreHe3y i CTaTU He MEHII HeOe3NeUYHUM
MOIIKOMXYIOUUM (aKTOPOM IS OpraHiaMmy, Hix
pediuut NO [10].

CBinueHHsIM eHA0TediabHOI AUCPYHKIIIT MOXXKHA BBa-
KaTu SIK TMO3UTUBHI, TaK 1 HETaTUBHI BiIXWIEHHS Bin

Monitoring of health status in the children-resi-
dents of radioactively contaminated territories
indicates that its level remains low, and the mech-
anisms of deterioration are not determined com-
pletely [1, 2].

Nitric oxide (NO) takes a significant place in
these mechanisms with high confidence. However,
only a small number of experimental works is
devoted to studying of this problem to date. Interest
in this molecule of theoretical and practical medi-
cine was caused by the important biological role of
NO, confirmed by several studies. It was established
that the role and functions of NO in the human
body are very multifarious. This is an unique, by its
origin and mechanism of action, secondary mes-
senger in the majority of body cells. In particular,
nitric oxide is involved in the realization of many
basic physiological functions such as vasodilation,
neurotransmission, regulation of smooth muscle
tone, immune response, etc. [3, 4]. Its role was
proved in pathogenesis of different inflammatory
processes, development of arterial and pulmonary
hypertension, atherosclerosis, diabetic angiopathy;,
trombogenicity, and diseases of the nervous system,
the digestive system and renal pathology [4, 5].

Therefore, NO, in a few seconds, is quickly con-
verted into nitrite and nitrate, that are easily
excreted from the body under physiological condi-
tions. In this regard, the biological effects of NO
are limited to the area of its formation. Then nitric
oxide is irreversibly inactivated by reaction with
hemoglobin in the lumen of the blood vessel and
superoxide radical in the blood vessel wall [6, 7].

The levels of nitrite and nitrate, that are asayed in
the blood serum by the method based on the recov-
ery of nitrates to nitrites with the determing the lat-
ter by the reaction with Griss-reagent are generally
accepted reflection of NO content in the body [8, 9].

Insufficient production of NO, synthesized in
the endothelial cells of the vascular wall, is consid-
ered as one of principal causes of endothelial dys-
function and is connected with the development of
disorders in the cardiovascular system, the respira-
tory system and other systems of the body. At the
same time, its excessive production, due to which
the antimicrobial effect is preserved in inflamma-
tion, can be transformed from adaptation link to
pathogenesis link and become no less dangerous
damaging factor than NO deficit for the body [10].

An evidence of endothelial dysfunction can be
considered both positive and negative deviations of

335 ®



KJTIHIYHI

AOCNIAXKEHHA

ISSN 2304-8336. Ipobnemu pagiauiitHol Mequumky 1a pagiobionorii = Problems of radiation medicine and radiobiology. 2014. Bun. 19.

HOPMM cTabiabHUX MeTaboiTiB NO Ta iX cyMapHOro Mno-
KazHuka [10].

Y HeuuclIeHHUX eKCHEePUMEHTaTbHUX AOCTiIKEHHIX
JOBeIeHO, 1110 MaJli J03M pajiallii, oTpuMaHi BITPOAOBXK
TPUBAJIOTO Yacy, CIIPUUMHSIIOTh 3HA4YHI 3MiHM B ITyjIax
cTabiibHUX MeTaboiTiB NO, 1110 MOXe OyTH MTPUYMHOIO0
nopymeHHs NO-3ajexxanx (izionoriyHuX QyHKIIII op-
raHiaMy i MapKepoM PO3BUTKY EHIOTeTiaJbHOI JHUC-
dynxuii[11, 12].

META JOCIIJIZKEHHA

OwiHka 3MiH CUCTeMM OKCHUOY a30Ty 3a piBHeM MHOro
CTa0iTbHUX METaOOoJIiTiB B CHUpPOBATIi KpPOBi Ta iX
criiBcTaBeHHs 3 BMictoM '¥’Cs B opraHisMi miTeii-mer-
KaHIIiB palioaKTUBHO 3a0pyIHEHUX TEPUTOPINA.

MATEPIAJIN TA METOJIN

HocnimkeHHsT CTabUIbHUX META0OJITiB OKCUAY a30Ty
npoBeneHi y 175 miteit mkinbHOTO Biky (Bim 10 mo 18
POKiB). 3 HUX OCHOBHY Ipyny ckjaiu 134 nutuHu, sKi
HapOIWMJIMCS Ta TOCTIiHO MPOXKMBAIOTh B 30HAX paio-
aKTUBHOTO 3a0pyaHeHHs. TepuTopil MpoXXMBaHHS AiTei
OCHOBHOI TpyTX HajleXXaTh 10 2-1 30H1 (30Ha 000B’ I3KO0-
BOTO BiJICEJIEHHSI — TePUTOPisl 3 IIUTBHICTIO 3a0pyIHEH-
Ha ¥'Cs monan 555 kbk/M? a60 *°Sr monan 111 kbk/m?)
Ta 3-i 30HU (30HA TapaHTOBAHOIO JOOPOBIIBHOIO Bil-
CEJIeHHS — TEPUTOPIsI 3 LLiIbHICTIO 3a0pYIHEHHS i30TO-
namu *’Cs Big 185 no 555 kbk/m? a6o *°Sr Bin 5,55 1o
111 kbx/M?).

OO6cCTexXeHi AiTM OCHOBHOI I'pyNu He Malau KJIiHIYHO
BUpaXXeHOoI IaToJIOrii opraHiB AMXaHHS Ta I1aTOJIOTil
CepLEeBO-CYAUHHOI CUCTEMHU OPraHiYHOTO XapakTepy.
BusiBneHa y HUX XpOHiYHa IMaTOJIOTisI Y CTaHi KOMIIEH-
calii 6ysia npeacraBiieHa 3aXBOPIOBaHHIMU 3y0iB (Cy0-
Ta JeKoMIeHcoBaHa ¢opmu Kapiecy), JIOP-opranis
(TOH3UIIITH, afeHOIAUTH, (PapUHTITH), TPABHOIO KaHa-
Jy (racTpuTu, OYyOJEHiTH) Ta >KOBYOBMBIIHUX LLISIXiB
(XOJICUMCTUTU, XOJIAHTITHU), BEreTaTUBHOIO AUCHYHK-
Li€10.

KonTtponbHa rpymna cknaganacs 3 41 mpakKTUYHO 310-
pOBOi AWTWUHM, SIKi MNPOXMBAIA B “YUCTUX’ IIIOAO
pagioaKTUBHOTO 3a0pYAHEHHS pPEerioHax i He HaJleXalu
JI0 TIOCTpaxKaaaux BHacligmokK YopHOOUIbCHKOI aBapil
KOHTUHICHTIB.

Bumict '¥'Cs B oprauismi miteii BU3Hayagu 3a JOIOMO-
rolo JiYMIbHMKA BUMPOMiHIOBAaHHS JIoAuHU CKpUH-
Hep-3M. PiBeHb iHKOPITOPOBAHOTO 1IE3if0 KOJMBABCS
Bim 269 mo 6 253 bk y Tii.

BusHaueHH4 piBHiB azotucTux croiyk (NO?* ta NO*)
MPOBOAWIM 32 CTAHAAPTHOIO METOIMKOIO 3 BUKOPUCTAH-
HsIM peakTuBy Ipicca. BimHOBJIEHHS HITpaTy IO HITPUTY

stable NO metabolites and their total index from
the norm [10].

Low doses of radiation received for a long time
induced the significant changes in the pools of sta-
ble NO metabolites, that can be the cause of disor-
ders in NO-dependent physiological functions of
the body and the marker of endothelial dysfunc-
tion development, that was demonstrated by not
numerous experimental studies [11, 12].

OBJECTIVE

The evaluation of changes in NO system by the level
of its stable metabolites in serum and their compari-
son with '¥’Cs content in the body of children-resi-
dents of radioactively contaminated territories.

MATERIALS AND METHODS

Stable NO metabolites were studied in 175 children
of school age (from 10 to 18 years). The main group
of them consisted of 134 children who were born and
lived permanently in the zones of radioactive conta-
mination. The territories of residence of children
from main group belong to the 2™ zone (zone of
obligatory resettlement — density of territorial
contamination by '*’Cs > 555 kBq/m? or *°Sr >
111 kBg/m?) and the 3™ zone (zone of guaranteed
voluntary resettlement — density of contamination
by ¥’Cs isotopes from 185 to 555 kBg/m? or *Sr iso-
topes — from 5.55 to 111 kBg/m?).

Clinically expressed pathology of the respiratory
system and pathology of the cardiovascular system of
organic character was absent in examined children
of main group. Chronic pathology determined in
them in compensation state was introduced as den-
tal diseases (sub- and decompensated form of
caries), diseases of the ENT (tonsillitis, adenoiditis,
pharyngitis), the digestive tract (gastritis, duodeni-
tis), and biliary tract (cholecystitis, cholangitis), ve-
getative dysfunction.

The control group consisted of 41 practically
healthy children living in “clean” regions con-
cerning radioactive contamination who were not
belonged to the victim contingents as a result of
the Chornobyl accident.
137Cs content in the children body was determined
using human radiactive counter Skrynner-3M.
The level of incorporated cesium ranged from 269
to 6253 Bq in the body.

The levels of nitrogen compounds (NO* and
NO*) were determined by the standard method
using the Griss-reagent. Recovery of nitrate to nitrite
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MPOBOJAMIM METaiYHUM LIMHKOM B PO3YMHi OLITOBOL
xkucinotu. lonn NO? BUABISIN AMA30PEAKLIEIO 3 PeaK-
TuBOM Ipicca, 3 mogaJblIMM KOJOPUMETPUUHUM BU3HA-
YEHHSIM a303’€IHaHHS POXEBOI'O KOJIbOPY.

Po3paxyHOK KiJIbKOCTi HiTpaT-iOHiB MpPOBOAMINA 3a
Pi3HUIIEI0 CYMApHOI KiJIbKOCTi HiTpaT- i HITpUT-iOHiB Ta
KiTbKOCTI HiTpuT-ioHIB. KiJbKiCTh HITPUTY Ta HiTpaTty
po3paxoByBaji 3a KajiOpyBaJbHUM TpacdikKoM 3TiTHo 3
METOAMKOIO BU3HAUYEHHS [8§, 9].

PE3VYJIBTATU TA OBI'OBOPEHHS

HocnigxeHHs1 BMicTy MmeTtabonitiB NO B cuposatui
KpOBi TMoOKa3ajao, II0 y [iTeli OCHOBHOI TpPyNu B
MOPiBHSIHHI 3 KOHTPOJEM CHOCTEpiragocs IOCTOBipHE
3HMXKEHHSI PiBHSI HITPUTY, 3a BiICYTHOCTiI JOCTOBIpHUX
BiIMiHHOCTEI BMicCTy HiTpary i cymMu MeTabomitiB NO
(Tabm. 1).

Ha nincraBi 6ioXxiMiuHOro OOCTEXEHHS TI'PyIM IpaK-
TUYHO 3JOPOBUX HiTel, SIKi MEIIKAIOTh y “UMCTUX” IIMO0-
JIO0 PagioaKTMBHOIO 3a0pymIHEHHS perioHax (KOHTPOJIb-
Ha rpyna), BU3HaA4yeHO MexXi (i3ioJIoOriyHUX KOJIMBaHb
BMICTY HITpaTy, HiTpUTy, CyMapHOTO MOKa3HWKa CTa-
OLIbHUX METa0OJIITIB OKCUIY a30Ty Y CUPOBATLi KPOBI.
OTpuMaHi pe3ynbTaTy HaBeleHi B TaOuLIi 2.

BpaxoBytouu BullleBUKIIaAeHE, 0i0OXiMiYHUMH KpUTE-
pisiMU TUCPYHKILIT B CUCTEMi OKCUIY a30TY, IKy MOXHa
pO3TAIAATH i K eHAOTeNiadbHy IMCOYHKIIIIO, CIIifI
BBaXKaTu BiIXUJIEHHSI BMICTy CTaOiIbHMX MeTaOOJiTiB
OKCHIY a30Ty B CUPOBATILi KPOBi 3a MeXi Jiara3oHy
(¢izionoriyHMX KoaMBaHb: = G BiA cepeaHbOro MoKas-
HMKA MPaKTUUYHO 3J0POBUX JiTeil (KOHTpOJIbHA I'pyIa)
(Tabn. 2).

Lle craHOBUTH y BiACOTKAX:

a) MiABUILEHHS ab0 3HMXEHHS PiBHSI HITPUTY B CUPO-
BatLi KpoBi Ha 46,1 % i OinblIe Bil cepeaHbOrO MOKa3-
HUKa KOHTPOJIIO;

was conducted using metallic zinc in a solution of
acetic acid. NO? ions were detected by diazoreac-
tion with the Griss-reagent, followed by colorimet-
ric determination of azoconnection of pink colour.
Quantity of nitrate ions was calculated by the dif-
ference of the total amount of nitrate- and nitrite ions
and the amount of nitrite ions. Nitrite and nitrate
quantities were calculated by the calibration graph
according to the method of determination [8, 9].

RESULTS AND DISCUSSION

A significant decrease in nitrite level in the absence
of significant differences in nitrate content, and
also the sum of NO metabolites observed in chil-
dren of the main group compared with the controls
was revealed by studying NO metabolites in the
blood serum (Table 1).

The limits of physiological fluctuations in content
of nitrate, nitrite, sum index of stable metabolites of
nitric oxide in the blood serum were determined in
the group of practically healthy children living in
the clean regions regarding radioactive contamina-
tion (control group) owing to basis of biochemical
examination. The results are presented in Table 2.

The deviations of stable nitric oxide metabolite
content in the blood serum outside the range of
physiological fluctuations: = ¢ of the average
index in practically healthy children (control
group), must be considered as the biochemical cri-
teria of dysfunction in nitric oxide system that can
be regardered as the endothelial dysfunction, tak-
ing into account of above-mentioned (Table 2).

This is presented by percentage:

a) an increase or a decrease in the level of nitrite in
the blood serum by 46.1 % or more of the average
control index;

Ta6nuusa 1

Bmict meTabonitie NO B cupoBartui KpoBi AiTei-melwkaHuiB paaioakTuBHo 3a6pyaHeHux Teputopin (M + m)
Table 1

Content of NO metabolites in the blood serum of children-residents of radioactively contaminated territo-
ries (M £ m)

Moka3suuk OcHoBHa rpyna KonTponbHa rpyna p
Index Main group Control group

Hitput, MKMONb/N 6,47 + 0,31 9,58 + 0,69 < 0,001
Nitrite, umol/L

Hitpat, MkMonb/n 3591 £1,16 34,98 + 2,55 > 0,05
Nitrate, pmol/L

Cyma metabonitie NO (HiTpuT+HiTPaT), MKMOAb/N 42,46 + 1,29 44,57 + 2,84 > 0,05

Sum of NO metabolites (nitrite + nitrate), Lmol/L
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Ta6auuysa 2

Moka3HUKKU BMicTy cTaGinbHUX MeTaboniTie okcupy asoTy Ta Aiana3oH ix KonauBaHb B CUPOBATWi KPOBi y
NPaKTUYHO 3A0POBMX AiTeiM-MeWKaHLiB “yncTux” Wwoao pafAioaKTMBHOro 3a6pyAHEHHSA perioHiB

Table 2

Indices of content of stable metabolites of nitric oxide and the diapason of their fluctuations in the blood serum
of practically healthy children-residents of “clean” regions with regard to their radioactive contamination

Moka3Huk

[liana3oH KONUBaHb

X+m c
Index ( ) Range of fluctuations
Hitput, MKkmonb/n 9,58 + 0,69 4,42 5,16 — 14,00
Nitrite, mol/L
Hitpar, MkMonb/n 34,98 = 2,55 16,33 18,65 — 51,31
Nitrate, pmol/L
Cyma metabonitie NO (HiTpUT+HITPaT), MKMOJb/N 4457 + 2,84 18,18 26,39 — 62,75

Sum of NO metabolites (nitrite + nitrate), wmol/L

0) migBUILIEHHS a00 3HUKEHHS PiBHS HIiTpaTy B CUPO-
BatLi KpoBi Ha 46,7 % i Ginblile BiJ cepeaAHbOrO MOKa3-
HUKa KOHTPOJIIO;

B) MiABUIIEHHST a00 3HMXKEHHS CyMapHOTO IMOKa3HUKa
BMICTY CTabiIbHUX METa0OJIITiB OKCUAY a30Ty B CUPO-
Batwi KpoBi Ha 40,8 % i Ginblile BiJ cepeaAHBOrO MOKa3-
HUKa KOHTPOJIIO;

BignosinHo 10 BKazaHUX KpuTepiiB y 39,6 % niteit
OCHOBHOI rpyru ripotu 22,0 % niTeit KOHTPOJIBHOI TPpy-
nu (p < 0,05) crioctepiranocst 3HUXKEHHS PiBHS HITPU-
Ty B CUPOBATIIi KPOBi 3a HMKHIO MeXXy (Di3i0JIOTiYHMX
KOJIMBaHb.

PiBeHb HITPUTY 3HAXOOMBCA y MeXax JHiala3oHy
diziomoriunnx konmmBaHb y 59,7 % nmiteit OCHOBHOI Tpy-
nu i 48,8 % niteit KoHTpoJbHOIL rpymnu (p > 0,05).

[ligBuilleHHs piBHS HITPUTY B CHUPOBATI KPOBi 3a
BEPXHIO MeXY (Di3i0J0TiYHUX KOJMBaHb CIIOCTEPiraao-
cay 1 putuau ocHoBHOI rpymu (0,75 %) i maio micue y
29,3% niteit koHTpoapHOI Ipyr (p < 0,001).

YacroTa BinxusieHb PiBHS HiTpaTy y CUPOBATIli KpPOBi
3a MeXi Aiarma3oHy (i3ioJorivHUX KOJIMBaHb He Maja
CYTTEBUX BIAMIHHOCTEH y HiTeil OCHOBHOI Ta KOHT-
poJibHOI Ipyn. BiAnoBigHO YyacToTa 3HUXKEHHSI CTaHO-
Bwia 20,9 i 22,0 % (p > 0,05), yacrota HOpMaJIbHUX
3HaYeHb — 63,4165,9 % (p > 0,05), yacTora miABUIIEH-
Ha — 15,7112,2% (p > 0,05).

YacToTa 3HMKEHHSI CyMapHOTO ITOKa3HMKa BMICTy
cTtabinpHux MeTabomiTiB NO B cupoBarili KpoBi 3a
HIDKHIO MeXY (Di3ioforiyHMX KOJMBaHb CTAaHOBUJIA CE-
pen aiteit ocHOBHOI rpymu 23,9 % npotu 19,5% y KOHT-
pormi (p > 0,05), gacrota HOpPMaJbHMUX 3HAYEHbB
BignosinHo 59,7 i 65,9 % (p > 0,05). YacTtoTa ninBu-
meHHs 16,41 14,6 % (p > 0,05).

byno npoBeneHO 3icTaBiAeHHSI 4aCTOTU BiIXWJIEHb
piBHiB MeTaboiTiB NO B cupoBarTili KpoBi Bin Aiamaso-

b) an increase or a decrease in the level of nitrate in
the blood serum by 46.7 % or more of the average
control index;

¢) an increase or a decrease in the sum indicator of
the content of stable nitric oxide metabolites in the
blood serum by 40.8 % or more of the average con-
trol index.

The decrease in nitrite level in the blood serum
below the lower limit of physiological fluctuations
was noted in 39.6 % children of the main group ver-
sus 22.0 % children of the control group (p < 0.05)
according to specified criteria.

Nitrite level was within the range of physiological
fluctuations in 59.7 % children of the main group,
and 48.8 % children of the control group (p > 0.05).

Increased level of nitrite in the blood serum over
the upper range of physiological fluctuations was ob-
served in 1 child of the main group (0.75 %) and in
29.3 % children of the control group (p < 0.001).

There were insignificant differences in the frequen-
cy of deviations in nitrate content in serum outside of
the range of physiological fluctuations in children of
both groups. Accordingly, the frequency of decrease
was 20.9 and 22.0 % (p > 0.05), the frequency of the
normal indices — 63.4 and 65,9 % (p > 0.05), the fre-
quency of increase — 15.7 and 12.2% (p > 0.05).

The frequency of decrease in the sum index of stable
NO metabolite content in the blood serum below the
lower limit of physiological fluctuations was 23.9 %
among children of the main group vs. 19.5 % in con-
trols (p > 0.05), the frequency of normal indices —
59.7 and 65.9 % respectively (p > 0.05). The fre-
quency of an increase was 16.4 and 14.6% (p > 0.05).

A comparison of the frequency of deviations in the
levels of NO metabolites in the blood serum outside
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Hy (izionoriunnx Konusaub i Bmicty '¥’Cs B opranismi
JiTel, sIKi MELIKAIOTh HAa palioaKTUBHO 3a0pyIHEHUX
TepuTopisx (Tadm. 3—5).

BusHaueHo, 1110 TIpy 3HUKEHHIi PiBHS HITPUTY B CU-
pOBaTIli KPOBi 32 HUKHIO MEXY (Di3i0JOTiYHUX KOJU-
BaHb y yactTuHu (39,6 %) niTeil y MOPiBHSIHHI 3 HOpP-
MaJIbHUM TOKa3HUKOM y iHmoi vactuHu (59,7 %)
JiTell CIocTepirajaocss OOCTOBipHE TIiABUILEHHS Ce-
penHboro nokasHuka smicty '*’Cs B opranismi. Bin-
nosigHo (1271,3 £+ 185,8) bk i (867,1 £ 97,5) bk (p <

0,05) (tabm. 3).

IIpu BigxuneHHi piBHS HIiTpaTy BiA Aiama3oHy
(piziosoriyHNX KOJIMBAHb HE CHOCTepirajsocs a0cC-
TOBipHUX BiAMiHHOCTEH cepemHiX MOKA3HMKIB BMIiCTy
17Cs B opranismi aireit ocHoBHoi rpynu. Tak, 20,9 %
JiTel, y IKMX BU3HAUEHO 3HKEHHS piBHS HiTpaTy Ma-
aM cepenHiil mokasHuk Bmicty '7Cs B opraHismi
(1192,1 = 138,4) bk, 1110 JIOCTOBIipHO HE BiApi3HSBCS
Big aHayioriyHoro rnokasHuka 63,4 % miteii, ki Maau

Ta6nuusa 3

KJTIHIYHI

AOCNIAXKEHHA

of the range of normal physiological fluctuations and
137Cs content in the body was realized in children liv-

ing in contaminated territories (Table 3—5).

0.05) (Table 3).

The decrease of nitrite level in the blood serum
below of low range of physiological fluctuations was
accompanied by a significant increase in the average
index of ’Cs content in the body of one part of
chilren (39.6 %) compared to normal index in the
another ones (59.7 %). It consisted of (1271.3 =
185.8) Bq and (867.1 £ 97.5) Bq, respectively (p <

There were no the significant differences of aver-
ages index of '¥’Cs content in children of the main
group under the deviation of nitrate level inside the
range of physiological fluctuations. Thus, 20.9 %
children with determined decrease in nitrate level
had average index of 'Cs content in the body
(1192.1 + 138.4) Bq, that was insignificantly differ-
ent from same index of 63.4 % children with normal

BigxuneHHs 3a mexi pisionoriuHux KonueaHb piBHiB CTabinbHMX MeTaboNiTiB OKCMAY a30Ty B CUPOBATLi KPOBi
Ta BMicT 137Cs B opraHi3mi giTeif-MewwKaHLiB pafioaKTUBHO 3a6pyAHeHUX TepuTopin (piBeHb HiTpUTY)

Table 3

Deviations of the levels of stable NO metabolites in the blood serum outside the range of physiological fluctua-
tions and 137Cs content in the body of children-residents of radioactively contaminated territories (nitrite level)

Moka3Huk
Index

OuiHka BigxuneHb / estimated deviations

3HMKeHHs / decrease

Hopma / norm

nigBuLLEHHS / increase

p

KinbkicTb piteit 53 80 1 - - -
Number of children

Yacrora BigxuneHb (%) 39,6 59,7 0,75 - - -
Frequency of deviations (%)

BwmicT '3’Cs B opraHiami, Bk 1271,3 + 185,8 867,1 +975 - <005 - -

Level of '¥"Cs in the body, Bq

Taonuusa 4

BiaxuneHHs 3a Mexi (isionoriyHux KonmeaHb piBHIB CTabiNbHUX MeTaBoNITIB OKCUAY a30Ty B CUPOBATLi KpOBi
Ta BMicT 137Cs B opraHismi AiTe-mewwKaHLiB pafioaKTMBHO 3a6pyAHeHNX TepuTopiii (piBeHb HiTpaTy)

Table 4

Deviations of the levels of stable NO metabolites in the blood serum outside the range of physiological fluctua-
tions and 137Cs content in the body of children-residents of radioactively contaminated territories (nitrate level)

Moka3uuk OujHka BigxuneHb / estimated deviations p
Index 3HMKeHHs / decrease HopMa / norm nigBMLLEHHS / increase

| Il 1] (el | el || I 1 B 11
KinbkicTb piteii 28 85 21 - - -
Number of children
Yacrota BigxuneHb (%) 20,9 63,4 15,7 - - -
Frequency of deviations (%)
Bwmict '¥Cs B opraniami, Bk 1192,1 + 1384 1088,0 + 92,6 993,1 £ 1714 >0,05 >0,05 >0,05

Level of "¥’Cs in the body, Bq
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Ta6éauua 5

BiaxuneHHs 3a Mexi (izionoriyHux KonmeaHb piBHIB CTabGiNbHUX MeTaBoNITIB OKCUAY a30Ty B CUPOBATLi KpOBi
Ta BMicT 137Cs B opraHi3mi piTeM-melwkaHuiB papioakTMBHO 3a6pyAHeHUX TepuTopin (cymapHuit BMicT

metabonitie NO)
Table 5

Deviations of the level of stable nitric oxide metabolites in the blood serum outside of the rate of physiological
fluctuations and 137Cs content in the body of children-residents of radioactively contaminated territories (total

content of NO metabolites)

Moka3uuk OujiHka BigxuneHb / estimated deviations p
Index 3HMKeHHs / decrease HopMa / norm nigBMLLEHHS / increase

| Il ]| el | el || I 1 B 11
KinbkicTb Aiteit 32 80 22 - - -
Number of children
Yacrota BigxuneHb (%) 23,9 59,7 16,4 - - -

Frequency of deviations (%)

Bwmict "¥’Cs B oprawiami, Bk 1128,6 £ 122,5

Level of '3Cs in the body, Bq

921,6 £ 101,4

1114,9 + 168,3 >0,05 >0,05 >0,05

HOPMaJILHUI piBeHBb HiTpaTy B cupoBaTii Kposi (1 088,0
+92,6) bk (p > 0,05) i mokasHuxa 15,7 % aiteii 3 miaBu-
IIIEHUM piBHEM HiTpaTry B cupoBaTii KpoBi (993,1 =+
171,4) bk (p > 0,05) (tabm. 4)

IIpu 3HMXKEHHI CyMapHOTro MOKa3HUKa PiBHS CTa01b-
Hux MeTabosiTiB NO B cupoBaTli KpOBi 3a MexXXi Iiara-
30HY (Di3i0JIONIYHUX KOJMBAaHb Y YACTUHU OOCTEXKEHUX
(23,9 % niteit) B MOPiBHSHHI 3 iHIIOI YaCTUHOIO, IO
MaJla HopMaJIibHUI moka3HuK (59,7 % niteit), He cIioc-
Tepirasocs CyTTeBUMX BimmiHHOcTeil BMicTy '*’Cs B op-
ra”iami — BimmosigHo (1 128,6 + 122,5) bk i (921,6 +
101,4) Bx, (p > 0,05). Cepenniit Bmict '*’Cs B opranismi
y 16,4 % pnirteil 3 MiOABUINIEHUM 3a MeXi Hialma3’oHy
(}i3i0I0TiUHNX KOTMBaHb PiBHEM CyMapHOTo MTOKa3HUKa
meTaboJiTiB NO B cupoBaTili KpoBi ctaHoBuB (1114,9 +
168,3) Bk i He MaB JOCTOBIPHUX BiIMiHHOCTEI Bil aHa-
JIOTIYHMX MOKA3HMKIB Yy IiTel 31 3HMXKEHUM i HOpMaJib-
HUM cyMapHUMH piBHIMHU MeTadonitiB NO (p > 0,05)
(Tabm. 5).

OTpuMaHi HaMH1 JaHi MOXKHA MOSICHUTU, CIIMPAaIOYXCh Ha
pe3yabTaTh JOCHiIKEeHb psiay aBTopiB. Tak, 3a naHumu [11,
12], BimHOCHE 3HMXKEHHSI PiBHSI HITPUTY € TPOSBOM 3HU-
>K€HHSI aKTUBHOCTI eHaoTeianbHoi NO-cuHTasu (eNOS).
ITpu LiIbOMY BUPiBHIOBAHHSI B MMOPiBHSIHHI 3 KOHTPOJIEM CY-
MapHUX IMTOKa3HUKIiB MeTaboJ1i3My NO 3a paxyHOK HiTpary
noB’s13y10Th 3 TocryieHHsIM [TOJI Ta migBUIlIeHHSIM aKTHUB-
HocTi iHnyuuo6eapHoi NO-cunTaszu (iNOS).

B excnepuMeHTalbHUX podoTax [11, 12], nmpucBsiue-
HUX BUBHAYECHHIO KJIIOUOBUX MEXaHi3MiB, 3aisSTHUX B pe-
rynsauii NO-cucteMu 3a YMOB BIUIMBY MalluX 103
pafialii, BiTMiYa€ThCsl HACTYITHE.

3a (i3ioJoriYHMX YMOB OCHOBHUM LIJISIXOM CUHTE3Y
NO B oprani3mi € KoHctTuTtyTuBHNI cuHTe3 NO 3a mii

level of nitrate in the blood serum (1088.0 & 92.6)
Bq (p > 0.05) and index of 15.7 % children with
increased nitrate level in the blood serum (993.1 =
171.4) Bq (p > 0.05) (Table 4).

Significant differences in 'Y’Cs content in the
body were not observed in some examined children
(23.9 %) compared with other ones with normal
index (59.7 %) — (1 128.6 = 122.5) Bq and (921.6 &
101.4) Bq respectively (p > 0.05) under the decrease
of total index of stable NO metabolites in blood
serum outside the range of physiological fluctuations.
The average '3’Cs content in the body was (1114.9 +
168.3) Bq in 16.4 % children with increased level of
the total index of NO metabolites in the blood serum
ouside of the range of physiological fluctuations
without significant differences from analogous
parameters in children with low and normal cumula-
tive levels of NO metabolites (p > 0.05) (Table 5).

Our data can be explained by the results obtained
by several scientists. Thus, according to data of
some authors [11, 12] the relative decrease in
nitrite is a manifestation of strenuous activity of
endothelial NO-synthase (eNOS). At the same an
alignment is associated with increased lipid perox-
idation and increased activity of inducible NO-
synthase (iNOS) as compared to the control of
total indices of NO metabolism due to nitrate.

In experimental studies [11, 12] devoted to
determining the key mechanisms involved in the
regulation of NO-system under the influence of
small doses of radiation, the following is observed.

Under physiological conditions the principal way
of NO synthesis is constitutive NO synthesis in a
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Ca**-3anexHoi engoreianbHoi i3opopmu NO-cuHTa3m
(eNOS), Toxni K 3a YMOB MaToOJIOTii — iHAYLIUOEeIbHUI
cunTe3 NO Ca’'-He3aexXHo0 iHIyLHOeIbHOIO i30(dop-
moio NO cuntaszu (iNOS). Sk BiamoBigb Ha Aito pamgiaiii
Mae Micue rinepekcrnpeciss iNOS, Toai SIK aKTUBHICTb
eNOS, HaBmaku, 3HUXYEThCS, He3BaXkarouy Ha ITiJBU-
IIEHUI piBeHb BHYTPIIIHBbOKIITUHHOIO Kaibllilo, 110 €
omgHUM 3 i1 akTuBaTopiB. OTXe, 3a Aii pamialiii B 3aj1exX-
HOCTI BiJl TepMiHYy il i 1031 Moxe MaTu Micie gk Ca’*-
3aexHa, Tak i Ca’"-Hes3ajexxHa perysiis akTMBHOCTI
eNOS.

Astopu [11, 12] HaBoAsATH OiOXiMiUHiI MexaHi3MHU, 1110
MOXYTb 3YMOBUTHM TaKi 3MiHU €KCIIpecii i aKTUBHOCTI
pizHux i3odopM NOS 3a aii pagianii, sIKi DoJaSraloTh y
HactymHoMy. Excripecist iNOS iHIyKy€eThCS TMTOKIHA-
MU a TaKO3K CTePOITHUMU TOPMOHAMU. 32 HOPMaTbHUX
yMOB piBeHb ekcrmpecii iNOS HeBUCOKMIi, ajie Mpu
OKMCHOMY CTpeci, 1110 € 3arajbHOIO BiITTOBiAAI0 KJIITUH
Ha [il0 TaTOJIONYHUX YWHHUKIB, y TOMY 4YMCIi
panianii, piBeHb ekcripecii iNOS Moxke 3HaYHO MiABU-
myBaTUCcs. 3a LIMX YMOB MiABUIIYEThCS TeHepalist O,
IKUKA € OyxXe IOTYXHUM MiJCUIIoBauyeM eKCIpecii
iNOS. Sk Bimomo, 3a mii pamiaiii, y TOMY 4MCJIi HU3b-
KMX 103, 3pocTae reHepallisg O2” pisHUMU OKCUIa3aMH.
OTxe, OKMCHUIA CTpec, 110 BUHMUKAE 3a XPOHIYHOI il
HM3bKHUX 103 pajiallii, Moxe OyTHU OCHOBHOIO MPUYM-
Horto rinepekcnpecii iNOS B KapaioBacKyJIsIpHiil cuc-
temi [11, 12].

Excnpecisg eNOS 3amyckaeTbcst pisHUMU MEeNTUAHU-
MU TOPMOHAMM, B TOMY 4YMCJi aHrioreH3mHoM II,
IHCYJIIHOM, TiITOKCi€I0 Ta iHIIMMHU (PaKTopaMu, IIPUIO-
My IIOCUJIEHHSI eKCIIpecii BimOyBa€TbCsl IIpU IIiJBU-
meHHi piBHg H»0,. 3a nii paniaiii Mmae miclue 3HauHe
nigBuieHHs1 piBHS H»O» B KapaioBacKysipHiA cuc-
TeMi, oTxKe Timepekcrpecigs eNOS 3a pagiamiitHoro
BIUIMBY MOX€ MaTH 3a IIPUYMHY OKMCHUI CTpeC, SIK iy
Bunaaky 3 iNOS. Ha Binminy Big iNOS akTuUBHIiCTb
eNOS 3anexuts He JMIle BiJg piBHS 1 eKcrpecii, a
31iliCHIOETBCA 3a paxyHoK aktubauii Ca’" un docdo-
PUIIOBAaHHAM Oijika (hepMEHTY pi3HUMM TPOTEIHKiHA-
3amu [11, 12].

K mokazaiu eKCnepuMeHTalbHi JocaiaxeHHs [11,
12], OioXiMiYHMM MeXaHi3MOM ITOIIKOIXYIOUOi il
MaJuX A03 pajiallii Ha cucTeMy OKCHAY a30Ty Oyjo
3HUKEHHSI KOHCTUTYTUBHOTO cuHTe3dy NO i3odep-
meHTOM eNOS, Ha 10 BKa3ylTb HM3bKi PiBHI
HITpUT-aHIOHY B OpraHax ceplLeBO-CyAUHHOI CUCTe-
MU, SIK TIPU OTPUMAaHHI OAHOPA30BOI HU3BKOI J0O3U
iOHi3YI04OTI'0 BUITPOMiHIOBAaHHS, TaK i MPU TPUBAIOMY
nepeOyBaHHi B yMOBax IIiABUILEHOro pajialliliHOTO
dony.

case of the action of Ca**-dependent endothelial
isoform of NO-synthase (eNOS), whereas under
pathology — inducible NO synthesis by Ca’>"-inde-
pendent inducible isoform of NO synthase (iNOS).
iNOS overexpression is occured as a response to
radiation effect, whereas eNOS activity is in contrast
reduced, despite the increased level of intracellular
calcium, which is one of its activators. Thus, Ca>'-
dependent as well as Ca?*-independent regulation of
eNOS activity can take place under the effects of
radiation, depending on duration of action and dose.

Several authors [11, 12] suggest the biochemical
mechanisms that can result in such changes of ex-
pression and activity of different NOS isoforms
under radiation effect, that is as follows. iNOS ex-
pression is induced by cytokines and steroid hor-
mones too. Under normal conditions, the level of
iNOS expression is low, but under oxidative stress,
which is a common cellular response to the effect of
pathological factors, including radiation, the level of
iNOS expression can increase significantly. O gen-
eration, which is a very powerful amplifier of iNOS
expression is increased under these conditions. As
known, O? generation by different oxidases is incre-
ased under the radiation effects, including low dose.
Thus, the oxidative stress that occurs under chronic
effect of low radiation doses can be a principal cause
of iNOS overexpression in cardiovascular system.

eNOS expression is iniciated by different peptide
hormones, including angiotensin II, insulin,
hypoxia and other factors, and reinforcement of
expression is occured at increased levels of H,O,.
Under radiation effect a significant increase of
H,0, in the cardiovascular system is noted, thus
eNOS overexpression under radiation exposure
can be caused by oxidative stress, as in the case of
iNOS. In contrast to iNOS, eNOS activity
depends not only on the level of its expression but
it is proceeded due to Ca*' activation or phospho-
rylation of the protein enzyme by different protein
kinases [11, 12].

As was shown by experimental studies [11,
12], the biochemical mechanism of the damag-
ing effect of low doses of radiation on nitric
oxide system was the decrease in constitutive
NO synthesis by eNOS isoenzyme, as was indi-
cated by low levels of nitrite anion in the organs
of the cardiovascular system at single low dose
of ionizing radiation as well as at prolonged stay
under conditions of increased radiation back-
ground.
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Ha mincraBi cBoix mociimkeHb aBTopu [12] mpuidmi-
JIW 10 3arajlbHOTO BUCHOBKY, SIKUI MOJISITA€ Yy TOMY, 110
HM3bKi J03U1 pafdiallii, oTp¥MaHi OPOTITrOM TPUBAJIOTO
yacy, CIIPpUYMHSIIOTh 3HAYHi 3MiHM y TyJaxX CTabiIbHUX
meTabofitiB NO, 1mo Moxe OyTM MPUUYMHOIO MOpPY-
meHb psaay NO-zanexHux @iziosorivyHux (YHKIIA.
3HavyHe 3HMKEHHS piBHI HITPUTY 3a IIUX YMOB MOXKE
MPU3BOIUTHU IO OKMCHOTO cTpecy. Bucoki piBHi o1HO-
yacHoi reHepauii O? ta NO, 3B’I3yI0YUCh, MOXYTb
OPU3BOAUTHU A0 yTBOpeHHs TokcuuHoro ONOO™. Ho-
Ka30M 1LIbOr0 € HU3bKi PiBHI HITPUTY, 110 YTBOPIOETHCS
CIOHTAaHHO 3a HAsBHOCTI MOJIEKYJISIPHOIO KMCHIO, Ha
(oHi abo mimBuIleHUX, a00 KOHTPOJBHUX pPiBHIB
HITpaTy, IKMii B OCHOBHOMY YTBOPIOETHCS IIPU Jerpa-
Jalii nepoOKCUHITPUTY, TOOTO, IPU BUCOKOMY PiBHi Cy-
MEepOKCUIHOIO aHiOHY.

TakuMm YMHOM, MPOBEACHI HAMU JOCJiIXKEHHS MYJIiB
cTabinbHUX MeTabodiTiB OKCHAY a30Ty BUSBUIU Y
JiTeli-MelIKaHLiB pagioaKTUBHO 3a0pyAHEHUX TEepU-
TOPiil 3HUXKEHHS piBHS HITPUTY Ha TJi HEe BiAMiHHMX
CYTTEBO BiJl KOHTPOJILHUX PiBHIiB HiTpaTy Ta CyMapHO-
ro nokasHuka meradositiB NO, 10 y3roaXyeTbcs 3
eKcrepuMeHTaaIbHUMU pobotamu [11, 12]. 3a mymMKoI0
aBTOPIB LIMX POOIT MOAiOHI 3MiHM € XapaKTepHUMMU
JUJTSI HACJIIKIB SIK TOCTPOTO TaK i XpOHIYHOTO BILUIUBY
MaJiMX A03 iOHi3yl0uOoro BUIIPOMIHIOBAHHSI Ha Op-
raHizM.

Ha migcraBi o0CcTeXXeHHS IPYITU MPaKTUYHO 300POBUX
JiTeii-MellKaHLiB “dUCTUX” Yy BiIHOLIEHHI pagioaKTUB-
HOro 3a0pyIHEHHS PErioHiB (KOHTPOJbHA Ipyla) BU3-
HayeHO MeXi (i3ioNoTiYHNX KONMMBaHb BMICTY HITPUTY,
HIiTpaTy, CyMapHOTO ITOKa3HWKa MeTa0OJiTiB OKCUIY
a30Ty B CUPOBATILIi KPOBi.

Cepen piTeli-MellIKaHLIB PagioaKTUBHO 3a0pYAHEHUX
TePUTOPili B MOPIBHSIHHI 3 KOHTPOJEM CIIOCTEPIrajiocs
MiABUILEHHS 4YacTOTU BiAXWJIE€Hb 3a HMXKHIO MEXY
(piziosoriyHUX KONMBaHb PiBHS HITPUTY, i MpakTUIHA
BiICYTHICTb 0OCi0 3 MiABUILIEHUM PiBHEM LILOTO MTOKA3HU-
ka (1 mmtmnHa). He cmocrepiramocs mTOCTOBiIpHMX
BiIMiHHOCTE! BiJ, KOHTPOJIO YaCTOTU SIK ITiIABUILIECHHS
TaK i 3HIKEHHS 32 MeXi (Di3i0JI0TiYHUX KOJTMBaHb PiBHS
HiTpaTy Ta cyMapHoOro Bmicty metaboJitiB NO B cupo-
BAaTLIi KPOBI.

Cepen niTeli-MelIKaHILIB pagioaKTUBHO 3a0pyaHe-
HUX TEPUTOPili MPU 3HUKEHHI PiBHS HITPUTY B CUPO-
BaTLi KpoOBi 3a MexXi Aiana3oHy (i3ioJIOTiYHUX KO-
BaHb Y 3HAYHOI YaCTUHU OOCTEeXEHMX, B MOPiBHSIHHI 3
JiTbMU, SIKi MaJlM HOpMajbHi 3HAUEHHS LIbOTO MMOKAa3-
HMKa, BinMivamoca migsuineHHs Bmicty *Cs B op-
raHi3mi.

Based on their own researches, the authors [12]
came to the general conclusion, that low doses of
radiation received during a long period of time,
caused the significant changes in the pools of NO
stable metabolites, which can be the cause of dis-
orders of several NO-dependent physiological
functions. Significant decrease in nitrite level can
lead to oxidative stress under these conditions.
High levels of simultaneous generation of O?" and
NO, that is binding, can lead to the formation of
toxic ONOQ'. This is proved by the low nitrite lev-
els formed spontaneously under the presence of
molecular oxygen against a background of
increased or control levels of nitrate, which is
mainly formed by peroxynitrite degradation, i.e. at
high levels of superoxide anion.

Thus, the decreased nitrite level against a back-
ground of insignificantly different from control
levels of nitrate and total index of NO metabolites
was revealed by our studies concerning pools of
stable nitric oxide metabolites in children-resi-
dents of contaminated territories, which is consis-
tent with experimental work [11, 12]. The authors
of such works consider that similar changes are
specific to the consequences of both acute and
chronic influences of low doses of ionizing radia-
tion on the body.

The range of physiological fluctuations in content
of nitrite, nitrate, total index of nitric oxide metabo-
lites in the blood serum was determined based on
the examination of a group with practically healthy
children-residents of “clean” regions regarding
radioactive contamination ones (control group).

An increased frequency of deviations outside the
low range of physiological fluctuations in nitrite lev-
els, and practical absence of person with increased
level of this indicator (1 child) were observed among
the children-residents of radioactively contaminated
territories compared with the controls. No signifi-
cant difference of frequency, compared to control,
an increase as well as a decrease outside the range of
physiological fluctuations in nitrate level and total
content of NO metabolites in the blood serum.

The decreased nitrite level in the blood serum
inside of the range of physiological fluctuations
was accompanied by the increased content of '¥’Cs
in the body in a significant part of examined
patients comparing to children with normal values
of this index, among the children-residents of
radioactively contaminated territories.
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BUCHOBKU

1. JdocnimxkeHHs1 BMicTy MeTabofitiB NO B cupoBartii
KpOBi MoKa3ao, 110 Yy AiTeii-MelKaHIiB pagioaKTUBHO
3a0pyOIHEHUX TEPUTOPI y TMOPIBHSIHHI 3 KOHTPOJEM
CITOCTEpIrajiocsl TOCTOBIpHE 3HWXKEHHSI PIBHS HITPUTY, i
He BiAMivaJiocs JOCTOBIpHUX BiAMiHHOCTEN piBHS HiTpa-
Ty i CyMapHOTO IMoKa3HnKa BMicTy MeTabomiTiB NO.

2. Cepen miTeii, IKi MeLIKAaIOTh Ha paaioaKTUBHO 3a0-
PYIHEHUX TEPUTOPIsSIX, y TMOPiBHIHHI 3 KOHTPOJEM,
BiaMivajiocsl MiABMILEHHS KiJbKOCTi OCi0O 3i 3HMKEHUM
piBHEM HITpUTY y CUpOBATLi KpoOBi, i IpakTU4YHA
BIICYTHICTh 0Ci0 3 Horo migBuieHUMU 3HaYyeHHsIMU (1
JUTHHA).

3. ¥V 3HaYHOI YaCTUHU AiTei-MeIlIKaHLiB paaioaKTUBHO
3a0pyIHEHUX TEPUTOPIi MPU 3HUKEHHI PiBHSI HITPUTY Y
CUPOBATIi KPOBi cIiocTepirajiocsl MiABUIIEHHS BMICTY
137Cs B opranismi.
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CONCLUSIONS

1. The significant decrease in nitrite level without the
significant differences in nitrate level and the sum
index of NO metabolites was revealed by the studies
of NO metabolites in the blood serum in children-
residents of radioactively contaminated territories
compared with controls.

2. An increased number of persons with reduced
levels of nitrite in the blood serum and practical
absence of persons with its heightened indices
(1 child) were noted among children living in
radioactively contaminated areas compared with
controls.

3. The decrease in nitrite content in the blood serum
was accompanied by the increased '*’Cs content in
the body of a significant part of the children-resi-
dents of radioactively contaminated territories.
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