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KOPEKIIIA EHAOTEMAJBHOI IUC®YHKIII Y JITEN-
MEIIKAHIIIB PAIIOAKTUBHO 3ABPYJIHEHUX TEPUTOPI
3A JOIIOMOTI'OIO TOHATOPA OKCHUY A30TY

MeTa: BM3HaunTK eeKTUBHICTb 3acTocyBaHHA goHatopa NO L-apriHiHy ans kopekuii eHaoTenianbHoi AMchYHKLIT Y
AiTeil — MelWKaHUiB pafioakTMBHO 3a6pyAHEHUX TEPUTOPI.
Marepianu 1a metoau. [1ns ouUiHkK eeKTUBHOCTI KOpeKUiT eHAaoTeNiaNbHOT AUChYHKLIT i3 3aCTOCYBAHHAM AOHATOPA
NO L-apriHiHy 33 AaHMMU CENEKTUBHOTO CKPUHiHTy Oyna BigibpaHa rpyna AiTeil — MelWKaHLiB pafioakTUBHO 3abpya-
HEHUX TEPUTOPIN 3 HASBHICTIO KNiHIYHMX Ta NApakNiHiYHWX O3HAK eHAoTenianbHOT AMCPYHKUIT. BusHavanwucs
6ioxiMiyHi nokasHMKM BMicTy cTabinbHUx metabonitie NO, L-apriHiHy y cvpoBaTLi KpoBi; iHCTPyMEHTaNbHi NOKa3Hu-
KW eHLOTeNin3anexHoi peakuii CyanH Ha OKto3iiiHy Npo6y, BEHTUAALIAHOT CPOMOXKHOCTI NIereHiB.
06cTexeni giTn otpumyBanu Kypc goHatopa NO betapriny.
Pe3ynbTati Ta BUCHOBKU. 33 JaHUMU CENEKTUBHOTO CKPUHiHTY BifiGpaHa rpyna AiTeil — MelWwKaHLiB pagioakTMBHO
3a0pyaHeHUX TePUTOPIN 3 HAABHICTIO KNiHIYHMX i NapakniHiYHUX 03HAK eHpoTenianbHoi AuchyHKUii. Y pitelt 3 eHpo-
TenianbHo AUChYHKLI€E, AKi AOAATKOBO A0 6a3ucHoi Tepanii oTpumyBanu kypc goHatopa NO L-apriHiHy, cnoc-
Tepiranucs BUpaXKeHUi NO3UTUBHUIA TepaneBTUYHUI edeKT, rapHa NepeHoCUMicTb, BifICYTHICTb NMOBIYHUX edeKTiB.
BuBueHHs cucTeM oKcupy a3oTy B AWHAMiLi 3acToCyBaHHs L-apriHiHy BUsBWMAO Yy [iTei 3 eHpoOTenianbHoOW Auc-
(VHKUi€0 NiaBULEHHSA BMICTY B CMPOBATLi KPOBi apriHiHy, HiTpuTy, HiTpaty, cymn metabonitie NO. Micns 3actocyBaH-
HA L-apriHiHy cnocTepiranocs ycyHeHHs GPOHXOCMa3My Y 3HAYHOT YacTUHU o6cTexeHnx. OUiHKa NOKAa3HUKIB eHpo-
Tenin3anexHoi BazoannaTalii BeIUKKUX CyaMH 33 AONOMOrol mMetoay Y3 Bisyanizauii npocBity nneyoBoi apTepii no-
Ka3ana 36inbleHHs AiameTpa nneyoBoi apTepii i horo npupocTy B npobi 3 NOCTOKNI03i1/HOI0 peakTUBHOI rinepemieto
nicna 3acTocyBaHHA Kypcy L-apriHiHy. Lle cBigunTb Npo NigBMLLEHHA Ba3OMOTOPHOT CMIPOMOXHOCTI €HJ0TEeNi 0.
KniouoBi cnoBa: fit1, pafioakTMBHO 3abpyaHeHi TepuTopii, eHpoTeNianbHa ANCHYHKLIA, KOPeKLis, [OHATOpP OKCUAY
asory.
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Correction of endothelial dysfunction in children- residents of radioactively
contaminated areas by nitric oxide donator

Objective: to determine the effectiveness of NO-L-arginine donator for correcting endothelial dysfunction in chil-
dren-residents of radioactively contaminated areas.

Materials and Methods. A group of children-residents of radioactively contaminated areas with the presence of
clinical and paraclinical signs of endothelial dysfunction was selected to assess the effectiveness of correcting
endothelial dysfunction by NO-L-arginine donator according to selective screening. Biochemical parameters for the
content of stable NO metabolites, serum L-arginine; instrumental parameters of endothelium dependent vascular
reaction on occlusion test, the ventilation capacity of the lungs were determined. A course of NO-BetarhinT dona-
tor, which active substance is L-arginine, was received by examined children.

Results and Conclusions: A group of children-residents of radioactively contaminated areas with the presence of
clinical and paraclinical signs of endothelial dysfunction was selected according to selective screening. The pro-
nounced positive therapeutic effect, good tolerability, absence of side effects were observed in children with
endothelial dysfunction, who were received a course of NO-L-arginine donator. It has been established that L-argi-
nine use contributed to increasing the content of serum arginine, nitrite, nitrate, and amounts of NO metabolites in
children with endothelial dysfunction. Bronchospasm elimination was noted after L-arginine use in the significant
part of examined patients. An increase in the diameter of the brachial artery and its space in the test with post
occlusion reactive hyperemia after the use of L-arginine course was revealed by an evaluation of indicators for
endothelium dependent vasodilatation of the large vessels using ultrasound method visualizing the brachial artery
lumen. This indicates an increase in endothelial vasomotor capacity.

Key words: children, radioactively contaminated territories, endothelial dysfunction, correction, nitric oxide donator.
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BCTYII

BcraHnoBieHo, 110 y BiggaaeHuit nepiogq YopHoOUIb-
ChKOI KaTacTpodu y IiTeil — MeIIKaHIIiB paJioaKTHB-
HO 3a0pyIHEHMX TEPUTOPili BU3HAYAETHCS PsI O3HAK
eHgorenianbHoi auceyHkuii (Ed), mo cropusie pos-
BUTKY (DYHKIIiOHAJBHUX PO3JIaiB 3 00Ky 0ararbox op-
raHiB Ta CUCTeM 3 MMOAAJIbIIOI TpaHCGhOpMAlIi€lO y Ma-
TOJIOTiIYHI Mpolecu, 1O MNOTPedye CBOEYACHOI KO-
pexuii [1, 2].

VY 3B’s13Ky 3 TUM, 1110 TIATOJIOTiYHi 3MiHM (PYHKIIIi €HI0-
TEJIiI0 € HEe3aJIeXKHUM MPEAUKTOPOM OilbIIOCTI 3aXBO-
pIoBaHb OPOHXOJIETeHEBO1, CepleBO-CYAUMHHOI, TPaBHOI,
CEeUYOBO1 Ta iHIIMX cucTteM, Kopekuisg EJl 3amuinaerbcs
BaXKJIMBUM KOMITOHEHTOM €KCIIEPUMEHTAIbHUX 1 KJIi-
HIYHUX JOCTiIKeHb [3, 4].

ITpu EJl MeTo10 JTiKyBaHHS € YCYHEHHS MapaaoKcaib-
HOI Ba30KOHCTPMKIIil i CTBOPEHHSI 3aXMCHOI'O CepeloBU-
IIIa O BiZHOIIEHHIO 10 (paKTOPiB PU3NKY OaraThox Ia-
TOJIOTIYHUX IPOLIECIB (MOIYIITOPOM SIKUX € €HIOTEii1)
3a JIOTIOMOTOIO0 TOJIIIIEHHSI CUHTE3Y €HIOI€HHOIO OK-
cuay as3oTy 3aBOsgKWM cTuMyJisauii NO-cuHTasu abo
iHTiIOyBaHHY 1ioTO po3many |3, 4].

INTRODUCTION

It has been established that the number of
endothelial dysfunction (ED) signs, that promotes
the development of functional disorders in many
organs and systems with subsequent transforma-
tion into pathological processes requiring timely
correction was determined in remote period of the
Chornobyl disaster in children-residents of radio-
actively contaminated areas [1, 2].

Due to the fact that pathological changes in
endothelial function are an independent predictor
for the majority of diseases in the broncho-pul-
monary, cardiovascular, digestive, renal and other
systems, the correction of ED is very important com-
ponent of experimental and clinical studies [3, 4].

An elimination of paradoxical vasoconstriction
and a creation of the protective environment in rela-
tion to risk factors for many pathological processes
(which modulator is endothelium) by improving the
synthesis of endogenous nitric oxide through the
stimulation of NO-synthase or inhibition of its
breakdown is an aim of ED treatment |3, 4].
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Hns xopekuii EJl BKpali BaXJIMBO HaJaTu cyocTpar, 3
SIKOTO €HJIOTEeJiil MOXe CMHTe3yBaTU MOTPiOHI pedyoBU-
HU. ToMy BUHUMKIIA HEOOXIAHICTb Y HOBOMY KJlaci eHJ0-
TeJIONMPOTEKTOPHUX TIpernapariB, sIKi He TiAbKU CTUMY-
JIIOIOTh €HJOTeNii ajie i HagaloTh oMy cyocTpat. Hec-
Taya cyoOcTpaTy € HaWBaXKJMBIlIOIO IEPEelIKOA0I0 Ha
LIIIXy cTabijiizauii yHKIIOHAJbHOIO CTaHY €HJO-
TEJIiI0, 110 MOXHA ITOSICHUTU OCOOJIMBOCTSIMU CUHTE3Y
OKCHIY a30Ty, sKi ITOJSIraloTh y TOMY, IO €IWHUM
cyoctpatoM st cuHTe3y NO € L-apriniH. ITepeTBopeH-
Hs L-aprininy Ha NO — @i3sioioriannii mpoiiec, crpsi-
MOBaHMI Ha TMiATPUMKY HOPMAaJIbHOTO (PYHKIIIOHYBaH-
HSI eHOoTemio. Buxoasiun 3 BUILEBUKIIAAEHOTO, iCHYE
HEOOXigHICTh JOCHiMXKEeHHS MOTEHLIMHOI poJi i Tepc-
NeKTUBHOCTI Teparii L-apriHiHoM sIK JONOBHEHHS 10
iCHYIOUMX TIapagurM KOpeKilii AedilluTy OKCUIYy a30Ty
MpU Pi3HUX 3aXBOPIOBAHHSX, IIPESAUKTOPOM SIKMX € €H-
JorteniaibHa AUCcyHKLIs [5].

Ha TenepiliHiii yac 4OCTaTHHO BEJIMKA yBara Mpujii-
JISETBCS BUBYEHHIO poJii i Micus L-apriHiHy, SIK Iorie-
peaHMKa OKCUY a30TY, B KOPEKIIil eHAOTeTialbHOL IUC-
¢yHkuii. L-apridiH po3risaaeTbes K 6e3neuyHui i Ko-
pUcCHUIT 3acid ajas Kopeklii eHmoTesialbHOI auC-
dbyHKLii [6].

META JOCIII2KEHHSA

Bu3nauntn eexkTUBHICTD 3acTocyBaHHS moHaTopa NO
L-apriHiny mis Kopekiiii eHnoTesliaabHo1 AUChyHKIIT Y
NiTell — MEIIKaHIIiB pafioaKTUBHO 3a0pYIHEHUX TEPU-
TOpIiA.

MATEPIAJIN TA METOJIN TOCIIIZKEHHA

B ymoBax kniniku HHIIPM i3 3acTocyBaHHSIM KOMILIE-
KCHOIO KJIiHiKO-71a00paTOpHOIo Ta iHCTPYMEHTAILHOTO
JTOCIiIKeHHsT o0cTexkeHo 20 miTeil MIKITBHOTO BiKy (Bi
10 mo 17 pokiB) — MeIlIKaHIIiB pagioaKTUBHO 3a0pyIHe-
Hux teputopiii (P3T) 3 eHmoTeniaabHOI TUCPYHKITIETO.
Bin6ip nmauieHTiB 3 eHAOTETiaIbHOIO AUCHYHKIIIEIO MPO-
BEACHO 3a AOMOMOTIOI PO3pO0JIEHOI HAMU METOAUKU:
«Crnioci® (popMyBaHHS Tpyl pU3MKY 3 PO3BUTKY €HJIO-
TeJliaabHOI TUCHYHKILT cepen AiTel, sSKi MeIIKalTh Ha
pagioakKTUBHO 3a0pydHEHUX TepuTopisix» [7]. Ob6cre-
KeHi miT! 1ocTtifitHo npoxusanu y Hapogumbekomy, OB-
pyubkomy Ta KopocteHcbKoMy paiioHax ZKUTOMUPCHKOL
obOsacti. OkpiM 0a3uWcHOI Teparii BOHU OTpUMYBaIU
KypcC JOHATOpa OKCHAYy a30Ty — beraprin® (BUpOOHUK
C.A.C., ®panuig. BucHOBOK nepXaBHOI €KCIIEPTHU3MN
Ne(5.03.02-03/28649 Bin 25.04.2014 p.), miro4oro pedo-
BUHOIO sIKOTO € L-apriniH. betaprin® npusHauaBcs per
0S HACTYIMHUM 4YMHOM. BMicT 1 CKJISIHOrO KOHTEHEpy
pos3Bommwan y 1/2 cxmstaku (100m1) muTHOLI Boau KiM-
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An extremely important is to provide the sub-
strate from which the endothelium can synthesize
necessary substances to correct the ED. Therefore
there was a need for a new class of endothelium
protectors that not only stimulate the endothelium
but give a substrat for it. Lack of substrate is most
important impediment to the stabilization of the
endothelial functional state, that can be explained
by the peculiarities of the nitric oxide synthesis,
that is in fact the only substrate for NO synthesis is
L-arginine. The conversion of L-arginine into NO
is the physiological process aimed to support the
normal function of the endothelium. From the
aforesaid, it is necessary to study the potential role
and prospects of L-arginine therapy as an addition
to existing paradigms for correcting the nitric
oxide deficiency in various diseases, which predic-
tor is the endotelial dysfunction [5].

The sufficiently large attention is paid to study-
ing the role and place of L-arginine, as a precursor
of nitric oxide, in a correction of the endotelial
dysfunction at present. L-arginine is considered as
a safe and useful mean for correcting the endotelial
dysfunction [6].

OBJECTIVE

To determine the effectiveness of the NO L-argi-
nine donator for correcting the endothelial dys-
function in children-residents of radioactively
contaminated areas.

MATERIALS AND METHODS

Using a complex of clinical, laboratory and instru-
mental studies, 20 children of school age (10 to 17
years) with endothelial dysfunction — the residents
of radioactively contaminated areas (RCA) were
examined in the clinic of NRCRM. The selection of
patients with endothelial dysfunction was conduct-
ed using the method developed by us: «Method of
forming groups of endothelial dysfunction risk in
children living in radioactively contaminated areas»
[7]. Examined children were permanently resided
in Narodychy, Ovruch and Korostensky regions of
Zhytomyr area. Patients were received a course of
nitric oxide donator — Betarhin® (manufacturer
S.A.S., France. The conclusion of the state exami-
nation N05.03.02-03 / 28649 from 25.04.2014),
whose active ingredient is L-arginin in addition to
standard treatment. Betarhin® is prescribed per os
as follows. The content of one glass container dilut-
ed is diluted in 1/2 cup (100 mL) of drinking water
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HaATHOI TeMIIepaTypu i JaBayu AiTsM o 50 M1 1Ba pa3u
Ha go0y micis Xi BinpoaoBxk 14 ni6.

Busnauenns piBHiB azotrctux croayk (NO* ta NOY)
MPOBOJIMIIM 34 CTAHAAPTHOIO METOIMKOIO 3 BUKOPHCTAH-
HsIM peakTuBy Ipicca [8].

Bwmicr apriHiHy B cupoBarTili KpOBi BU3HAYaJIU 32 METO-
ooM [9].

BazomoTopHy (yHKIIiI0O eHIOTeNi10 Ha PiBHI BEIUKUX
CYJAVH BU3HAUYaIu 3a JOMOMOTIOI0 TIPOOU 3 PeaKTUBHOIO
rinepeMi€elo MeTOAOM Bi3yasizallii MPOCBITY IJIEYOBOL
aprepii 3a 10IIOMOI00 YJITpa3ByKOBOTo anapaTy Nemio
XG SSA-580A (Toshiba), obimagHaHOrO BUCOKOYACTOT-
HUM JIiHIHHUM JaTYMKOM 3 LEHTPaJbHOI0 YacTOTOIO
8MI11 Ta MysisTH4YacToTaMu Big 6 1o 12 MIix 3a meTonn-
koo D. S. Celermajer [10].

JocnigkeHHsT BEeHTWISILIIHHOI CIIPOMOXHOCTI JIETeHiB
MPOBOAMJIN 32 JOMOMOIOI0 METOAY IMHeBMoTaxorpadii,
3a JaHWMU aHaTi3y MeTJli «[OTiK — 00’eM», Ha THEBMOTa-
xorpadi aBromatnzoBaHomy [1TA-01 BiTYM3HSIHOTO BU-
poouunTea (HTIT «ITOUCK>»). [Ins BUSIBAECHHS paHHIX
3MiH BEHTWJISIIIHOI CIPOMOXKHOCTI JIET€HiB — OpOH-
XiaJIbHOI TiNeppeakTUBHOCTI (MPUXOBAHOTO i HEMPUXO-
BaHOTO OPOHXOCITa3My) BUKOPHUCTOBYBaIM (papMarKo-
JIOTiYHY iHTaISILINHY TTPOOY 3 OPOHXOPO3IINPIOBAILHUM
TpernapaToM — caab0yTaMOoJIOM, 1110 BIUTUBAE Ha [3;-aipe-
HeprivyHi peuenTopu jereHis [11].

Bwmict 'Cs B oprasisami fiTeil BU3HaA4aIA 3a JOIIOMO-
rolo JiYMIbHMKA BUIPOMiHIOBaHHS JtoauHu CKpUH-
Hep-3M. PiBeHb iHKOPIIOPOBAHOIO 1I€3il0 KOJMBABCS
Bim 269 mo 6253 bk.

OOcTexXeHi miTH 3 eHmoTeNiaaTbHOI0 TUCPYHKIIIEIO He
MaJiid KJIiHIYHO BUpPaXKEHOI MaToJIOTii OpraHiB AUXaHHS
Ta TATOJIOTii CepleBO-CYAMHHOI CUCTEMU OPraHiuYHOTO
XapakTepy. Y HUX OyJu 3apeecTpoBaHi XpOHiUHi IMaTo-
JIOTiUHi MPOLECH Y CTaHi KOMIIeHcallii.

J1st cTaTUCTUYHOI 00pOOKM OTPUMAHUX JAHUX BUKO-
pPUCTOBYBalM IpOrpaMHe 3abe3nedyeHHss 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 OBI'OBOPEHHS

B nunHamiui 3acrocyBaHHs1 Kypcy L-apriHiHy BU3Ha4YeHO,
o y miteit MemkaHiiB P3T B mopiBHSAHHI 3 JaHUMMU Mep-
BUHHOTO O0CTEXKEHHSI CITOCTEPIrajocst TOCTOBIpHE ITiaBU-
ILIEHHST B CUPOBATLi KPOBi BMIicTy apriHiny — 3 (74,74 =
4,17) mo (89,05 % 3,64) Mmxmoub/i, p <0,05; piBHIB HITpU-
Ty — 3 (6,06 = 0,47) o (8,44 £ 0,56) mxmosnb/n, p<0,001;
HiTpary 3 — (27,80 + 2,77) no (44,43 + 2,53) MKMOJb/1,
p<0,001; cymu crabinbHux MeTabomitiB NO — 3 (33,86 £
2,50) mo (52,87 % 2,65) mxmonb/1, p<0,001 (tabai. 1).

at room temperature and is given to children in a
dose of 50 ml twice a day after meals for 14 days.

The determination of the levels of nitrogen com-
pounds (NO* and NO*) was performed by the
standard method using Griess reagent [8].

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

Vasomotor endothelial function at the level of the
large vessels was determined by tests with reactive
hyperemia visualizing the lumen of the brachial
artery using ultrasound apparatus NemioXGSSA-
580A (Toshiba), equipped with the high-frequency
linear transducer and a central frequency of § MHz
and multy frequences from 6 to 12 MHz according
to the method of D.S. Celermajer [10].

An examination of ventilation lung capacity was
carried out by pneumotachographic method,
according to the data analyzing the loop «flow —
volume» with automated pneumotachograph
PTA-01 of national production (NTP «POISKb»).
Pharmacological inhalation test with bronchial
dilator — salbutamol effecting B.-adrenergic
receptors in the lung was used to detect the early
changes in ventilation lung capacity — bronchial
hyperresponsiveness (hidden and overt bron-
chospasm) [11].

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

There was no clinically significant respiratory
pathology and pathology of the cardiovascular system
of organic nature in examined children with endo-
thelial dysfunction. Chronic pathological processes
in compensation state were registered in them.

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

RESULTS AND DISCUSSION

The children-residents of RCA compared with the
data of initial examination had a significant increase
in serum arginine content — from (74.74 + 4.17) to
(89.05 £ 3.64) mmol/L, p <0.05; nitrite levels — from
(6.06 +0.47) to (8.44 & 0.56) mmol/L, p <0.001; that
of nitrate — (27.80 £ 2.77) to (44.43 + 2.53) mmol/L,
p <0.001; the amount of stable NO metabolites —
from (33.86 * 2.50) to (52.87 + 2.65) mmol/L, p
<0.001 in dynamics of L-arginine course (Table 1).
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Ta6onauuya 1

IuHamika BmicTy apriHiHy Ta cTabinbHMX MeTaboniTie oKcuay a3oTy B cMpoBaTLi KpoBi gitein-mewkaHuyis P3T B

npoueci 3acTocyBaHHA Kypcy apriHiny (X £ m)
Table 1

Dynamics of serum arginine content and stable nitric oxide metabolites of children-residents of RCA in the

process of arginine course (X + m)

Moka3Hnuk / indices o 3actocyBaHHg / before use  [licng 3actocyBaHHs / after use p
L-apriHiH, MKMOnb/N 74,74 £ 417 89,05 + 3,64 < 0,05
L-arginine, mmol/L

Hitput, MKMONb/N 6,06 + 0,47 8,44 = 0,56 < 0,01
Nitrite, mmol/L

Hitpar, MkMonb/n 27,80 £ 2,77 44,43 £ 2,53 < 0,001
Nitrate, mmol/L

Cyma metabonitie NO (HITpUT + HiTpaT) MKMOMB/N 33,86 = 2,50 52,87 £ 2,65 < 0,001

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

Pe3ynbsraTi Hammx AOCTIIKeHb 3HAXOASTh MEBHE ITiJI-
TBEPKEHHSI B Psi/li MOBIAOMJIEHb, aBTOPAMMU SIKUX IIPOBO-
JAJI1acs olliHKa e(peKTUBHOCTI 3aCTOCYBaHHS L-apriHiHy.

Tak, R. H. Boger [12], A. B. badymikina [13] BKa3ytoThb
Ha TiABUIIEHHS KOHIIEHTpallii L-apriHiHy B KpoBi, sSIKO-
TO TOCSTAIOTh NIJISIXOM MOTO MapeHTepaIbHOTO i Mepo-
PaJIbHOTO BBEICHHSI.

B po6otax R. K. Oka [14], R. H. Boger [12], moka3a-
HO, 1110 BHYTPIIIIHbOBEHHI iH(]Y3ii Ta MepopajbHe 3aCTO-
cyBaHHs L-apriHiHy e(heKTUBHO BiAHOBJIOIOTh i MOMOB-
HIOIOTb 3HMXKEHUI HOro BMICT Y CUpOBaTLi KpPOBi mpu
psili COMaTUYHUX 3aXBOPIOBaHb.

3a JaHUMU KJIiHIYHUX i eKCIepUMEHTATbHUX JOCTia-
KeHb [12, 15, 16], mpu 3actocyBaHHi L-apriHiHy mjis Ko-
pexilii eHmoTelaTbHOI AUCOYHKIIII, IKa CYTTPOBOIKYBa-
Jla CepleBO-CYAMHHY i OpOHXOJereHeBy MaTOJOTiIO,
BiIMivayiocst CyTTEBE 3pOCTaHHS BMICTY CTaOUTBHUX Me-
TaboJ1iTiB NO B KpOBi.

Takum unHOM, B AMHAMILIi 3aCTOCYBaHHS Kypcy L-apri-
HiHy JIJ19 KOpeKIIil eHaoTeTialbHOI NTUChYHKIIL y aiTei —
MENIKaHIIiB padioaKTUBHO 3a0pyIHEHUX TEPUTOPIA BU-
SIBJICHO 3POCTAaHHSI BMICTY apriHiHy, HiTpUTY, HiTpary,
CyMU MeTa0O0IiTiB OKCHIY a30Ty B CUPOBATLi KPOBI.

Otxe, L-apriHiH BUsBUBCS e(peKTUBHUM 3aCO00M KO-
pexiii mopylieHb MeTaboJ1i3My OKCHUIY a30Ty.

HocninkeHHsT BEeHTWISILIHOI CITIPOMOXHOCTI JIETeHiB
y IMHaMili 3acTocyBaHHSI L-apriHiHy BUSIBUJIO MEBHE 11
MOMITIIeHHs. AHaJi3 YaCTOTU BUSIBJIEHHSI OPOHXOCITIa3-
My MOpU TOBTOPHOMY OOCTEXEHHi micast Kypcy L-
apriHiHy mokas3aB 3HV>XKEHHS LIbOro mokKa3zHuka 3 55,0 10
25,0 %, p < 0,05.

Pesynbraty Hallmx JOCTiIKEHb, SIKi CBiT4aTh PO MEB-
HE TOJIIMIIIEHHS BEHTUJISLIHOI CLIPOMOXKHOCTI JIETEHiB
y aiteit mewmkaHuiB P3T micast kypcy L-apriniHy, 3Haxo-
JISITh MATBEPIXKEHHS Y JaHUX JiTepaTypu.
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The results of our studies are consistent with
research data of some reports, where the efficacy
of L-arginine was evaluated.

Thus, R. H. Bxger [12], and A. V. Babushkina
[13] indicate the increased concentrations of L-
arginine in the blood, which is achieved by its par-
enteral and oral administration.

Works of R. H. Bxger [12], and R. K. Oka [14]
shown that the intravenous infusions and oral use
of L-arginine effectively restore and replenishe its
reduced content in blood serum in some somatic
diseases.

According to clinical and experimental studies
[12, 15, 16], the significant increase in the content
of stable NO metabolites in the blood was noted
while L-arginine was used to correct endothelial
dysfunction accompanying cardiovascular and
bronchopulmonary pathologies.

Thus, an increased content of arginine, nitrite, nit-
rate, and amounts of nitric oxide metabolites in the
blood serum was revealed in dynamic of L-arginine
course used to correct endothelial dysfunction in chil-
dren-residents of radioactively contaminated areas.

So, L-arginine was an effective mean for correc-
tion of nitric oxide metabolism.

Investigation of ventilation lung capacity in the
dynamics of L-arginine use showed its improve-
ment. A decrease of this indicator from 55.0 to
25.0 %, p <0.05 was showed by analyzing the fre-
quency of bronchospasm detection, with the
repeated examination after L-arginine course.

Our results, showing a certain improvement of
the ventilation lung capacity after a course of L-
arginine in children-residents of RCA are con-
firmed in the literature data.
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Tak, 3a mymkoro T. B. 3BsriHoi Ta criBaBTopiB [17],
epekTuBHE 3acTocyBaHHS NO B MyJbMOHOJIOTT OB SI-
3aHe 3 MOXJIMBICTIO LIJIECOPSIMOBAHOIO iHAUBIAYaIbHO-
ro BUKOPHUCTAaHHS B KOMIUIEKCHOMY JIiKyBaHHI iHTa-
JISILi JaHOTO Ta3y Ta Mpu3HavYeHHs qoHaTopiB NO, 110
y 6araTb0oX BUIaJKax HaAaCThb MOXJIMBICTb JIIKBidyBaTH
JIET€HEBY BA30KOHCTPUKIIIO i CTBOPUTU OPOHXOJITHY-
HUM epeKT.

Hani, HaBegeHi A. B. baOyuikiHoro [13], cBigyaTh mpo
MO3UTUBHUM BIIMB L-apriHiHy Ha reMOoIMHaMIKYy i CIipo-
MOXHICTb TepeHOCUTU (Pi3MUHE HABAHTAXKEHHS Y Talli-
€HTIB 3 MpeKariJIsIpHOIO JIereHeBOIo TinepreHsiclo. [Tpu
1LIbOMY BCTAHOBJIEHO 3HAYHE IiABUILEHHS KOHLIEHTpaLii
L-uutpyniHy B ma3Mi KpoBi, 1110 BKa3y€ Ha MOCUJICHHS
npoaykiii NO, 3HIKeHHST CepeIHbOTO JISTEHEBOTO ap-
TepiaTbHOIO TUCKY Ta PE3UCTEHTHOCTI JIETEHEBUX CYIUH.

TakuM 4YMHOM, ITiCJIST 3aCTOCYBaHHS Kypcy L-apriHiHy
y AdiTel — MellIKaHLiB pali0OaKTUBHO 3a0pyIHEHUX TEPU-
TOpiiA cHocTepiraaocsl YCyHEHHSI IPUXOBAHOIO OpPOH-
XOCIa3My y 3HAaYHOIT YaCTUHU OOCTEKEHUX.

AHani3 pe3yabTatiB yJIbTPa3ByKOBOIO JOCiIKEHHS eH-
nmoTteniizanexHol Bazomwiaranii (E3BI) Benukux cynuH
(TIIIeyoBa apTepist) 3a JOITOMOTOIO TTPOOH TTOCTOKITIO3IHOL
pEeaKTHBHOI TilepeMil BU3HAYUB JOCTOBipHE 30ibIICHHS
CepeHbOr0 3HAUEHHSI IMOKa3HMKa MPUPOCTY JiameTpa
IUIEYOBOI apTepii B AMHAaMIlli 3aCTOCyBaHHs L-apriHiHy.

Tak, go 3acTtocyBaHHsI Kypcy L-apriHiHy uei mokas-
HUK ctaHoBuB (13,14 + 1,42) %, micis1 3aKiHYeHHSI Kyp-
Ccy JoHaTopa OKcuay a3oTy miaBumuBcs ao (18,35 =+
2,04) %, p < 0,05. IIpo mocuieHHs eHAOTEiA3aIeKHOT
BazoJuiaTallil BeJIMKUX CYIMH IIPpU OKJIIO3iiMHIN 1pobi
micysl 3acToCcyBaHHS L-apriHiHy CBiTYUTBH TaKOX 30iJ1b-
IIeHHs aiaMeTpa riedoBoi aptepii 3 (3,10 = 0,05) mo
(3,29 £ 0,08) mm, p < 0,05. BuxizHuil MOKa3HUK AiaMeT-
pa IIe4oBOi1 apTepii 10 MPOBEAEHHS OKJII03iiiHOT TpooUu
B OWHAaMilli 3acTocyBaHHSI L-apriHiHy CyTTEBO He
3MmiHtoBaBcs (2,74 £ 0,06) i (2,784+0,08) MM, p > 0,05
(Tabum. 2).

Ta6anusa 2

Thus, in accordance with the opinion of T. V.
Zvyagina et al. [17] the effective use of NO in pul-
monology is associated with the possibility of tar-
geted personal use of this gas inhalation and pre-
scription of NO donators in the complex treat-
ment that will give possibility to eliminate pul-
monary vasoconstriction and create broncholitic
effect in many cases.

A positive effect of L-arginine on hemodynamics
and ability to endure the physical loading in patients
with precapillary pulmonary hypertension was show
by A. V. Babushkina [13]. Established significant
increase in the concentration of L-citrulline in
blood plasma, indicates the increased production of
NO, decreased average pulmonary arterial pressure
and pulmonary vascular resistance.

Thus, the elimination of hidden bronchospasm
was revealed in a large part of patients after L-argi-
nine course in children-residents of radioactively
contaminated areas.

Analysis of ultrasound examination of endothe-
lium dependent vasodilatation (EDVD) of the
large vessels (brachial artery) using tests of postoc-
clusion reactive hyperemia has identified a signifi-
cant increase in the mean growth index of brachial
artery diameter in dynamics of L-arginine use.

Thus, this index was (13.14 + 1.42) % before the
use of L-arginine course, and was increased to
(18.35+2.04) %, p < 0.05 after finishing the course
of nitric oxide donator. The increased diameter of
the brachial artery from (3.10 £ 0.05) to (3.29 £
0.08) mm, p < 0.05 testifies about strengthening of
endothelium dependent vasodilatation of the large
vessels in occlusion test after L-arginine use too.
The output index for the diameter of the brachial
artery before the occlusive test in the dynamics of
L-arginine use was substantially unchanged (2.74 +
0.06) and (2.78 £ 0.08) mm, p > 0.05 (Table 2).

IlvHamika NoKa3HUKIB eHAoTeNiM3anexHoi Basoaunarayii BeIMKUX CyAuH 3a faHumMu Y3-pocnigKeHHs y piten —
MellKaHLiB pafioaKTMBHO 3a6pyAHeHUX TepUTOpiil B NpoLeci 3acToCyBaHHA fOHaTopa okcuay asoty (X + m)

Table 2

Dynamics of endothelium dependent vasodilatation indices of the large vessels according to ultrasound examina-
tion in children-residents of radioactively contaminated areas in the process of nitric oxide donator use (X + m)

Moka3Huk / indices o 3actocyBaHHs / before use [licna 3acTtocyBanHa / after use p
[Jiametp a.brachialis ao oknio3ii, MM 2,74 £ 0,06 2,78 £ 0,08 > 0,05
Diameter of a.brachialis before occlusion, mm

[Jiametp a.brachialis nicna oknto3ii, Mm 3,10 £ 0,05 3,29 0,08 < 0,05
Diameter of a.brachialis after occlusion after occlusion, mm

MpwpicT aiameTpa a.brachialis npy peakTuBHii rinepemii, % 13,14 £ 1,42 18,35 + 2,04 < 0,05

The increase in the diameter of a.brachialis in reactive hyperemia, %
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PesynbraTé HalllMX AOCHIIKEHb Y3TOIKYIOThCS 3 Ja-
HUMU paay aBTopiB. Tak, 3a naHumu B. A. Cnoboacbko-
ro [18] mepopanbHe 3acTocyBaHHs L-apriHiny acmapra-
Ty (TiBOPTiH acrapTaT) y HalLli€HTIB 3 illIeMiYHOIO XBOPO-
0010 ceplisl JOCTOBIPHO MOJIMIIMIO eHIO0Teii3aneKHy
Bazonunaraiiito (E3B/I).

AmHaji3 pe3yabratiB, orpuManux Y. Bai et al. [5], A. B.
Baoymkinoro [13], JI. ®@. KoHomiboBolo [6], mokasas,
1110 TIepopajibHe NpuiiMaHHs L-apriHiHy HaBiTh KOPOT-
KUMMM Kypcamu cyTTeBo 30inbinye E3BJI muiedoBoi ap-
Tepil MOPIBHSIHO 3 MOKAa3HMKAMM MpU MpUIMaHHI ILUia-
11e00, 110 CBIMYUTH MPO MOJIMIIeHHs (YHKIII eHIo-
TeJIio.

FO. A. XomeHko i cmiBaBt. [19] 3 MeTo0 (hapMako-
JIOTiYHOT KOpeKIlii eHmoTemiaabHOo1 TNCchYHKIIIi 3aCTOCY-
BaJM BOCBMUIACHHUI KypC MEPOPATBHOTO IIPUIOMY
TiBOPTiHY acrmapraty. B auHaMilli 3acTocyBaHHS Mpemna-
paTy Ba3oMOTOpHY (YHKIIiIO €HAOTeJil0 OLiHIOBaJu B
npo0i 3 peaKTUBHOIO TillepeMi€rd METOJOM Bidyaslizaliil
MPOCBITY TJIEUOBOI apTepii 3a JOMOMOTOI0 YILTPa3BYKO-
Boro amnapaty. BuzHaueHo, mo TiBopTiH MaB MO3UTUB-
HUI BIUIMB Ha Ba30MOTOPHY (PYHKIIiIO €HAOTETiOLMUTIB,
SIKMM TIOJISITaB 'y PO3ILIMPEHHI AuJiaTalliiHOIo II0-
TeHLIiaJly CyIMH, a TaKOX Y 30iJIbIIIeHHi MaKCUMaJbHOIL
IIBUIKOCTI KPOBOTOKY Ta iHAekcy E3B/I.

Otxe, npu3HadyeHHs L-apriHiHy 10AaTKOBO 10 6a3uc-
HOI Teparllil NpU3BOAUTh A0 CYTTEBOIO MOJIMILIEHHS €H-
JoTelii3anexxHoi BazomuisdTallii BeIukux cyauH. lLle
CBiIUUTH PO TMiABUIIEHHS Ba30MOTOPHOI CIPOMOXK-
HOCTi eHAO0TEil0.

BUCHOBKU

1. BuzHaueHHs1 BMIiCTy apriHiHy Ta CTaOiUTbHMX MeTa-
00J1iTiB OKCHMAY a30Ty B AMHaMilli 3aCTOCYBaHHSI KypcCy
L-aprinHiny y aiteit — MeIIKaHLiB paaioaKTUBHO 3a0py/i-
HEHUX TEPUTOPill BUSBUJIO MiABUIIEHHS BMICTY B CUPO-
BaTLli KpOBi apriHiHy, HIiTpUTY, HITpaTy, CyMH MeTa-
0ouitiB NO y aiteii 3 eHaoTe iabHOI TUCHYHKIIIEIO.

2. Ilicng 3acTocyBaHHS Kypcy L-apriHiHy mIs KOpeKIii
eHJoTeianbHOl AMCOYHKLIT y miTeli — MeIIKaHIIiB
pazioaKTUBHO 3a0pyIHEHUX TEPUTOPi criocTepiragocs
YCYHEHHSI IIPUXOBAHOIO OPOHXOCIIa3My Yy 3HAYHOI 4ac-
TUHU OOCTEXKEHUX.

3. OwiHka OWHAMiKW TTOKa3HUMKIB €HIoTesii3anexkHol
BazoaWJIaTallii BEJIMKUX CYAWH 3a JOTOMOTOI METOMY
V3 Bigyanizallii mpocCBiTY IJIEYOBOI apTepil Mmokaszasa
30iJIbIIEHHS JiaMeTpa IJIe40BO1 apTepii i Moro MpupocTy
B Mpo0i 3 MOCTOKJIO3iiHOI0 PEaKTUBHOIO TillepeMielo
micnst 3acTocyBaHHs Kypey L-apriHiny. Lle cBiquuTh po
MHiABUILIEHHS BA30OMOTOPHOI CIPOMOXKHOCTI €HIOTEJiIO.
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Results of our studies are consistent with the data of
several authors. Therefore, according to V. A. Slo-
bodsky data [18], endothelium dependent vasodi-
latation (EDVD) was significantly improved by the
oral administration of L-arginine aspartate (tyvortyn
aspartate) in patients with ischemic heart disease.

Analysis of the results, obtained by Y. Baietal [5],
A. V. Babushkina [13] L. E Konoplyeva [6],
showed that oral administration of L-arginine even
by short courses significantly increases EDVD of
the brachial artery compared with those receiving
placebo that indicates an improvement of
endothelial function.

Eight-day course of oral tyvortyn aspartate was
used for pharmacological correction of endothelial
dysfunction by Yu. A. Hoschenko et al. [19] The
dynamics of the drug use the vasomotor endothe-
lial function was assessed in the test of reactive
hyperemia by visualizing the lumen of the brachial
artery using ultrasound apparatus. It was deter-
mined that Tyvortyn had a positive effect on vaso-
motor function of endotheliocytes, that was to
increase the dilatation potential of the vessels and
also an increase in the maximum blood flow veloc-
ity and EDVD index.

Thus, the prescription of L-arginine in addition
to basic therapy leads to a significant improvement
of endothelium dependent vasodilatation of the
large vessels. This indicates an increase in
endothelial vasomotor capacity.

CONCLUSIONS

1. The increased content in serum arginine,
nitrite, nitrate, the amount of NO stable meta-
bolites in children with endothelial dysfunction
was revealed by the determination of nitric oxide
system in dynamics of L-arginine treatment
course.

2. The hidden bronchospasm elimination was
noted in a large part of patients after the L-argi-
nine course for correcting the endothelium
dependent vasodilatation in children-residents of
radioactively contaminated areas.

3. An increase in diameter of the brachial artery
and its growth in the test of postocclusion reactive
hyperemia was revealed after L-arginine course by
an evaluation of dynamics of endothelium
dependent vasodilatation indices of the large ves-
sels using the method of ultrasound imaging of the
brachial artery lumen. This indicates an increase
in endothelial vasomotor capacity.
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