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OYHKUIA 30OBHIIIIHBOI'O ANXAHHA I MAPKEPU
OKCHUJATUBHOI'O CTPECY Y AITENA — MEIIIKAHIIIB
PAJIIOAKTUBHO 3AGPYIHEHUX TEPUTOPIN

MeTa: ouiHKa BNAMBY NPOLLECiB NEPEKUCHOTO OKUCNEHHA NiNiAiB Ta aHTUOKCUAAHTHOTO 3aXMUCTy Ha (DYHKLit0 30BHiL-
HbOTO AMXAHHA y [iTell — MeWKaHLiB pafioakTUBHO 3abpyAHEHUX TEPUTOPI.
Marepianu 1a metoau. 06CTEXEHT [iTU WKiNbHOTO BiKy — MELWKAHLi pafioakTUBHO 3abpynHeHUx TepuTopiit (P3T) 6e3
natonorii 6poHxiB i nereHiB Ta xBopi Ha OpoHxianbHy acTmy (BA). [locnigkeHHs BeHTUNALINHOT PYHKLiT nereHis npo-
BOAM/IM METOAOM MHeBMOTaxorpadii 3a fJaHUMK aHani3y Nemi «noTik—06'em». [Ins BUABNEHHA 03HAK OKCUAATUBHOIO
CTpecy BM3HAYaNW BMICT y CMPOBATLi KPOBi KiHLEBUX MPOAYKTIB NEPEKUCHOTO OKUCIEHHA NiMifiB, WO pearylTs 3
Ti06ap6iTypoBOIO KMCNOTOK (MANOHOBOrO fianbaerigy), Ta akTUBHICTb (hepPMEHTIB-aHTMOKCUAAHTIB — KaTanasu, cy-
nepoKCUAZMCMYTa3H, IMyTaTioOHNepoKCuaasy, ryTaTioHTpaHcdepasu.
Pe3ynbtatu. [locnifKeHHs BeHTUNALiHOT QYHKUIT nereHiB y aiteit mewkaxuis P3T, aki He manu natonorii 6poHxiB i
nereHis, He BMABWNO CYTTEBUX BiAXuNeHb ii NOKA3HWKIB 3a Mexi (i3ioNoriyHMx KonuBaHb; y fiTel, XxBopux Ha BA,
BCTAaHOB/EHO 3HUKEHHS OpOHXiaNbHOT NPOXiAHOCTI Ha pi3HUX PiBHAX GpoHxianbHOro aepesa. CnocTtepiranacs nigsu-
leHa YyacToTa 6poHXiaNbHOT rineppeakTUBHOCTI K y XBOPUX Ha bA, Tak i Tux, XTO He MaB GpoHXoNereHeBoi naTosorii.
BiacyTHiCTb NigBUILEHHA BMiCTY NPOAYKTIB NEPEKMCHOTO OKUCNEHHA NiNifiB (MaNoOHOBOrO AianbAerigy) B CMpoBaTLi
KpoBi AiTeit — mewkaHwis P3T npu nigBuwWweHiA akTMBHOCTI KaTanasu 1a GepMeHTiB rpynu ryTaTioHy CBifYMTb NpoO
LOCTATHICTb KOMNEHCATOPHUX MOXIMBOCTEN aHTUOKCULAHTHOTO 3aXMUCTY.
BucHoBKM. [locnifKeHHs KopenauiiHux 38'A3KiB QYHKLUiT 30BHIlUIHBOTO AMXAHHA i MAapKepiB OKCMAATUBHOIO CTpecy
noKasano, Wo y Aiteil — mewkaHuis P3T nokasHMKM GPOHXianbHOT NPOXifAHOCTI MPAMO KOPENioloTb 3 aKTUBHICTIO dep-
MeHTiB-aHTMOKCUIAHTIB rpynu myTaTioHy i o6epHeHo — 3 BMicToM npoaykTie M0J1. YacToTa 6poHxocnasmy obepHeHo
KOpEenIoE 3 aKTUBHICTIO aHTMOKCUAAHTIB rpynu myTaTioHy. MaioTb Micle ob6epHeHi KopenauiiHi 38'a3ku Bmicty 27Cs B
TiNi 3 aKTUBHICTIO MyTaTioHTpaHcdepasmn Ta MyTaTioHNepoKCMaa3n
KniouoBi cnoBa: fitn, pagioakTmeHo 3abpyaHeHi TepuTopii, PYHKLiA 30BHIWHBLOTO AUXAHHSA, NEPEKUCHE OKUCIEHHS
ninigis, aHTUOKCUAAHTHUIA 3aXMUCT.
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FUNCTION OF EXTERNAL RESPIRATION AND MARKERS
OF OXIDATIVE STRESS IN CHILDREN-RESIDENTS OF
RADIOACTIVELY CONTAMINATED TERRITORIES

Objective: to evaluate the influence of processes of lipid peroxidation, and antioxidant protection on the function
of external respiration in children-residents of radioactive contaminated territories.
Materials and methods. There were examined children of school age, inhabitants of radioactive contaminated ter-
ritories (RCT) without respiratory and pulmonary pathology, and patients with bronchial asthma (BA). Examination
of the ventilation lung function was performed by the method of pneumotachography according to the analysis of
the «flow-volume» loop. End products of lipid peroxidation (LPO), reacting with thiobarbituric acid (malondialde-
hyde), enzymes-antioxidants — catalase, superoxide dismutase, glutathione peroxidase, glutathione transferase were
studied to determine the signs of oxidative stress.
Results. Examinations of ventilation lung function in children-residents of RCT without respiratory and pulmonary
pathology showed no significant deviations of its parameters beyond the limits of physiological fluctuations; a
decrease in bronchial patency at different levels of the bronchial tree was established in children with BA. An
increased incidence of bronchial hyperreactivity was noted in both the patients with BA and those who did not have
bronchopulmonary pathology. The absence of an increase in the content of LPO products (malondialdehyde) in
blood serum of children-residents of RCT with increased activity of catalase and group of glutathione enzymes indi-
cates the sufficiency of compensatory possibilities of antioxidant protection.
Conclusions. Studies of correlation between the function of external respiration and markers of oxidative stress
determined that the indices of bronchial patency directly correlate with the activity of enzymes-antioxidants of the
glutathione group and inversely — with the content of the LPO products in children-residents of RCT. The frequency
of bronchospasm inversely correlated with the activity of glutathione group antioxidants. There are inverse correla-
tion of ¥7Cs content in the body with the activity of glutathione transferase and glutathione peroxidase.
Key words: children, radioactive contaminated territories, function of external respiration, lipid peroxidation,
antioxidant protection.
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BCTYII
3a cydyacHMMM YSIBJIEHHSMM pajialliiiHe ypaxKeHHs op-
raHiaMy B Jiara3oHi MajJuX J03 PO3IISIAAETHCS K OAUH
3 BUJIB CTpeCy, aKTHBallisl BUIbHOPAJAUKAIBLHOIO OKKC-
JICHHSI BUIIISIEThCS K TIEpBUHHA JIaHKa cTpecy [1]. 3a
JaHUMU PsITy aBTOPiB, IPOLIEC BiIbHOPAIMKAIbHOIO
OKMCJIEHHSI, Bifirpa€e BaxXJIMBY POJb y MOPYILIESHHSIX
CTPYKTYpPH 1 (PYHKIIIT JIereHeBO1 TKaHUHU. JIOCITiIXKEeHHS
cypdaKTaHTHOI CUCTEMHU i MPOIIECiB BiIbHOpAaINKab-
HOTO OKMCJIEHHSI B €KCIEpMMEHTI Ta KJIiHilli cBimyaThb
npo Te, 10 MNPU TOCTPOMY i XPOHIYHOMY OMPOMiHEHHI
BigZOyBa€TbCS MiABUILEHHSI PiBHSI MPOAYKTIB MEPEKUC-
Horo okucieHHs mgimigiB (ITOJI). Bimmivanucsa ¢a3osi
3MiHM aHTUOKCUJIAHTHOI CUCTEMU: SIK MiABUIIEHHS, TaK
i 3BHMXKEHHS 11 aKTUBHOCTI [2, 3].

OCHOBHOIO JJAHKOIO BiIbHOPAAUKAILHOTO OKMCICHHS
B YMOBaX PO3BUTKY IaTOJOTiUHUX CTaHIB € YTBOPEHHS

D«J Yevgeniia 1. Stepanova, e-mail: profstepanova@i.ua

INTRODUCTION
In accordance with modern ideas, the radiation
injury of the body in the range of small doses is con-
sidered as one of the types of stress, an activation of
free radical oxidation is released as the primary link
of stress [1]. According to data of some authors, the
process of free radical oxidation plays an important
role in damaging the structure and function of the
pulmonary tissue. Studies of the surfactant system
and the processes of free radical oxidation in the
experiment and the clinic show that an increase in
the level of LPO products was observed during acute
and chronic irradiation. Phase changes in the
antioxidant system were noted: both an increase
and a decrease of its activity [2, 3].

The main link of free radical oxidation under the
conditions of the pathological state development is
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aKTUBHUX (hOpM KMCHIO, SIKi, B3aEMOIIIOUM 3 JIiITima-
MU 0i0JIOriYHMX MeMOpaH, CTBOPIOIOTb aKTUBHI paau-
KaJayu Ta MEepeKUCHU y HAJJIMILIKOBIN KilbkocTi. Han-
MipHa aKTHBallis BiJIbHOPAAMKAJbHOTO OKMUCIIEHHS,
11O iHillif0O€ YTBOPEHHS MEPBUHHUX paIMKaIiB — OK-
CHIIy a30Ty Ta CYIEPOKCHUI-aHiOHY — IPU3BOIUTH 0
NOIIKOAKEHHSI CTPYKTYPHUX KOMIIOHEHTIB 0ioJio-
TiYHUX MeMOpaH, (PepMEHTHUX CUCTeM KJIiTuH. [Tpo-
1eCc MOrJuOIeEThC 4Yepe3 iHTeHcudikalio TTOJI,
110 CYMPOBOMXYETHCS MOSIBOIO MEPBUHHUX (Ii€HOBI
CTIOJTYKM) Ta BTOPUHHUX CITOJNYK (MaJJOHOBUWI Hiajib-
nerin) [4, 5].
BigoMmo, 1110 yIIKOIXKYBaJbHIN Aii BUTbHUX paguKajiB
i MePeKNCHUX CIOJIYK TIEPEIIKOMIKAE 0araTOKOMITOHE-
HTHA CUCTeMa aHTUOKCHIAaHTHOTO 3axucty (AO3), oxn-
He 3 MPOBITHUX Micllb y SKili Mocizae cucTemMa riyTa-
TiOHY, sIKa BHYTPIillIHbOKJIITUHHO 3a0€3Mevy€e TeTOKCU-
Kallilo Ta iHAKTUBALilO0 YIIKOMXYBAJIbHUX UMHHMKIB.
Mo cxiagy cUCTeMU IIyTaTiOHY BXOJISITh BiIHOBJICHUM
TJIyTaTioH i (hepMeHTH, sIKi 3a0e3IeUyIoTh pereHeparlilo
BiITHOBJICHOTO TJIyTaTiOHY 3 OKMCHEHOI (hopmu. o 1ux
¢depMeHTIB HajiexaTb TJyTaTiOHIIEpOKCHIa3a, IIy-
TaTioHpeAyKTa3a Ta IinytaTioHTpaHcdepasa [5, 6].
bararokomnonentHuit AO3 B opraHi3mi 3abe3rie-
YYEThCS CH3UMHUMU aHTUOKCUIAHTHUMI MEXaHi3MaMU
i €HIO- Ta €eK30IeHHMMHU aHTHOKCUIaHTaMK HedepMeH-
TaTUBHOI MPUPOIU, SIKi 3 HUMM CUHEPTiYHO B3aEMO/Ii-
10Th. HaliBaxKTuBilIly poJib BilirparoTh €eH3UMHI MEXaHi3-
mu AO3, 110 3[iMCHIOIOTHCS TPYNoo (epMEHTIB: cyre-
POKCHIIMCMYTa3010, KaTajla30l0, [JIYyTaTiOHIIEPOKCHUIA-
3010, TJIYTaTiOHPEIyKTa3010, TIyTaTioOHTpaHchepas3olo,
HepyJIoria3MiHoM Toio. JJist oiHKKY (PyHKIIIOHATBHO-
TO CTaHy CHUCTEMU aHTMOKCUIAHTHOIO 3aXWCTY AOLITb-
HUM € BU3HAYEHHSI OCHOBHMX i3 LIX MOKA3HHUKIB |3, 6].
bponxianpna actma (BA) xapakTepu3yeThbcs ITTOPY-
IIEHHSM OpOHXiaJIbHOI MPOXiAHOCTI HA Pi3HUX PiBHIX
OpOHXiaJIbHOTO JiepeBa 3 MePEBaKHUM YPaKeHHSIM Ipi0-
HUX OpPOHXiB. 3anajeHH:s1 y MOBITPOHOCHUX LIIIXaX, 3y-
MOBJIEHE XPOHIYHUM MOAPa3HEHHSIM MeXaHIYHUMMU,
aJIieprivYHUMU YMHHUKAMU i TTIOPYILIEHHSIM BiJIbHOpaIu-
KaJIbHOTO OKMCJIEHHSI, CTaBUThH 3a JOLJIbHE BUBUYCHHS
CTaHy OpOHXiaJIbHOI MPOXiMHOCTI, 110 BiZOOpaXKae y
(pYHKITIOHAJIBHOMY BiTHOIIIEHHI aKTUBHICTh 3aM1aJIbHOTO
npoliecy i GopMYe TKKICTh Mepediry xsopoodu |2, 3].
K onuH i3 paHHIX MTPOSIBIB MATOJIOTi1 3 00KY OpraHiB
IUXaHHS y OiTel, SIKi MEIIKAITh 32 YMOB TPUBAJIOTO
HaaxomkeHHS 'Cs 10 opraHi3My, MOXe pO3IJISIIATACS
OpoHXiaJibHa TilleppeakTUBHICTh — HecneludiyHa pe-
aKlisi OpOHXOJIETeHEeBOI CUCTEeMHU Ha Pi3HOTO TUITY
NOoApPa3HUKU (IIPOAYKTU iHTEHCU(IKOBAHOTO BiJILHO-
pamuKaJIbHOIO OKWCJIEHHS B OpraHax OUXaHHS,

the formation of active forms of oxygen, which,
when interacting with lipids of biological mem-
branes, create active radicals and peroxides in excess
quantities. Excessive activation of free radical oxida-
tion which initiates the formation of primary radi-
cals — nitric oxide and superoxide-anion radical
leads to damage in the structural components of bio-
logical membranes, enzyme systems of the cells. The
process is deepened by the LPO intensification,
which is accompanied by the appearance of primary
(diene compounds) and secondary compounds
(malondialdehyde — MDA) [4, 5].

It is known that the damaging effect of free radicals
and peroxide compounds is hampered by the multi-
component system of antioxidant defense (AOD),
one of the leading sites in which is the glutathione
system, that intracellularly provides detoxification
and inactivation of the damaging factors. The struc-
ture of the glutathione system includes recovered
glutathione and enzymes which provide regenera-
tion of reduced glutathione from an oxidized form.
These enzymes include glutathione peroxidase, glu-
tathione reductase and glutathione transferase |5, 6].

Multi-component AOD in the body is provided by
enzyme antioxidant mechanisms and endo- and
exogenous antioxidants of non-enzymatic nature,
which synergistically interact with them. The most
important role is played by the enzyme mechanisms
of AOD carried out by a group of enzymes: superoxide
dismutase, catalase, glutathione peroxidase, glu-
tathione reductase, glutathione transferase, cerulo-
plasmin, etc. To assess the functional state of the
antioxidant defense system, it is expedient to deter-
mine the main of these indices [5, 6].

Bronchial asthma is characterized by a damage of
bronchial patency at different levels of the
bronchial tree with primarily involving the small
bronchi. Inflammation in the airways, caused by
chronic irritation by mechanical, allergic factors
and damage of free radical oxidation, raises the
expedient study of the bronchial patency state,
which reflects functionally the activity of the
inflammatory process and forms the severity of the
disease course |2, 3].

As one of the early manifestations of respiratory
pathology in children who live under prolonged
intake of '¥’Cs to the body, bronchial hyperreactivi-
ty — a non-specific reaction of the bronchopul-
monary system to different types of stimuli (products
of intensified free radical oxidation in the respirato-
ry system, chemicals, etc.) can be considered.
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XiMiYHi peYOBUHHU TOIIO). 3 1i€] TOUKU 30PY OCOOIUBUIA
iHTepec CTAaHOBUTh BUSIBJICHHSI YaCTOTU OPOHXOCIa3My
(6poHXiaTbHOI TiMeppeakKTUBHOCTI) K MPOBITHOIT O3HA-
KM, 110 XapakKTepuU3ye DaHHi IMOPYUIEHHSI BEHTU-
JIsSIiiiHOl (byHKIIi JiereHiB [7].

META JOCIIJIZKEHHA

O1liHKa BIUIMBY IIPOLIECIB IEPEKMCHOIO OKMCJIEHHS
JIiMigiB Ta aHTMOKCUAAHTHOTO 3aXMCTy, Ha (YHKIIiIO
30BHIIIIHBOTO AUXAaHHS y AiTeid — MeIIKaHLiB pagioak-
TUBHO 3a0pyJIHEHUX TEPUTOPIA.

MATEPIAJIN TA METOJIU JOCILIKEHHA
O6ctexeno 70 miteli mikisbHOro BiKY (Bim 10 mo 17
pPOKiB), sIKi TiepeOyBaJiu Ha CTallioOHApHOMY JIiKyBaHHi B
xiinini HHIPM. Bci ob6cTexeHi miTh mocTiiiHo (3 MO-
MEHTY HapOIXKEHHSI) MPOXUBAIM HA palioaKTUBHO 3a0-
pyaHeHux teputopisx (P3T) Hapoauubkoro, OBpylib-
Koro, KopocteHcbkoro tTa OneBcbkoro paiioHiB ZKuto-
MHUPCBHKOi 001acTi 3i LIIBHICTIO 3a0pyIHEHHS T'PYHTIB
¥7Cs Bim 10 mo 555 kbk/m?. Bwmict '’Cs B opranis3mi miteit
KosmBaBcs Bix 185 mo 8806 bk.

Cepen Hux Oysa BUmiieHa rpyra 3 59 miteit 6e3 KiiHig-
HUX O3HAK MaTojorii OpOHXiB Ta JiereHiB i rpyma 3 11
NliTel, XBOPUX Ha OpoHXiaJIbHY acTMy. SIK KOHTPOJbHI,
BUKOPUCTaHI pe3yJbTaTu oO0CTeXeHHs 124 mpakKTUYHO
3J0POBUX diT€il — MeILIKaHLiB «4UCTUX» Y BiAHOIIEHHI
panialiifHoOTo 3a0pyIHEHHS PETiOHiB.

HocnimkeHHsT BEHTWISLIIHHOT CITIPOMOXKHOCTI JIET€HiB
NpPOBOAMIM METOAOM MHEeBMOTaxorpadii 3a AaHUMU
aHaJi3y TeTIIi «II0TiKk—00’eM» Ha ITHeBMoTaxorpadi aB-
tomaTuzoBaHoMy II1TA—1 BiTUM3HSAHOIO BUPOOHMIITBA.
Busznauanu ¢opcoBaHy XUTTEBY €EMHICTb JIeT€HiB
(®XKE); mikoBy 00’eMHy mBUAKicTh Buanuxy (ITOI-
BUMI), MaKCUMaJbHI O0O0’€MHi IIBUAKOCTI BUINXY
BinnoBigHo 10 piBHIB 25, 501 75 % ®XKEJI — MOl s,
MOIlIsy; MOIIl7s; 06’eM popcoBaHOTO BUIMXY 3a MEP-
mry cexyHay (O®B;). AHaji3 noKa3HUKIB IPOBOAWIN Y
BicoTKax Bim HajexHux. HanmexHi BeJIUMYMHU ITOKa3-
HUKIB, a TAKOX 1X CITiBBiTHOIIIEHHS 3 BUMIPSIHUMMU, aB-
TOMaTUYHO PO3PAXOBYBAJIMCS 3aJIEXKHO BiJl CTaTi, BiKy Ta
3pOCTY OOCTEXYBAaHOTO MiKpPOTIPOIIECOPOM MPUIIaLy
IITA—1 3rinHO 3 piBHIHHAMU perpecii [8]. Mexi
(}i3ioI0riUHNX KOJIMBAHb MOMiIPHMX i BUPAXKEHUX TAaTO-
JIOTIYHUX 3MiH BU3HAYaJIM 3TiAHO 3 KPUTEPISIMU, BUKJIA-
JeHuMHu y [9].

s BUSIBJIEHHSI paHHIX 3MiH BEHTWISILIAHOI CIIpO-
MOXKHOCTI JIETeHiB — OpOHXiaJIbHOI TileppeakKTUBHOCTI
(TIpUXOBAHOTO i HEMPUXOBAHOIO OPOHXOCMHA3MY) BUKO-
pUCTOBYBaid (hapMaKoOJOTiUHYy iHTralsIUiiiHy Tpody 3
OPOHXOPO3IIMPIOBAILHUM IIperapaToM, 110 BIUIMBAE HA

Detecting the frequency of bronchospasm
(bronchial hyperreactivity), as a leading feature
that characterizes early damage of the ventilation
lung function is of special interest from this point
of view [7].

OBJECTIVE

Assessment of the effects of lipid peroxidation and
antioxidant defense, on the function of external
respiration in children-residents of radioactive
contaminated areas.

MATERIALS AND METHODS
There were examined 70 children of school age (from
10 to 17 years old), who were on inpatient treatment
at the NRCRM clinic. All examined children lived
permanently (from the moment of birth) in radioac-
tive contaminated territories of the Narodychi,
Ovruch, Korosten and Olevsky districts of Zhytomyr
region with a density of ¥’Cs contamination of soil
from 10 to 555 kBq/m?’. The content of ''Cs in the
body of children ranged from 185 to 8806 Bq.
Children with no clinical signs of respiratory and
pulmonary disease (n = 59; I group) and with bron-
chial asthma (n = 11; II group) were selected among
them. Results of 124 examined practically healthy
children-residents of the regions «clean» at to radiolo-
gical contamination were used as a III control group.
Examination of ventilation Iung capacity was per-
formed by the pneumotachographic method accord-
ing to the analysis of «the flow—volume» loop using
automated pneumotachograph PTA-01 of domestic
production. There were determined the forced vital
capacity (FVC) of the lungs; peak of expiratory flow
(PEF); maximum expiratory flow (MEF) according
to the levels of 25, 50 and 75 % FVC — MEFys,
MEFsy; MEF;s; forced expiratory volume during the
first second (FEV)). An analysis of indices was carried
out as a percentage of the predictable. 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 equations [8]. Limits of physiological
fluctuations of moderate and severe pathological
changes were determined according to the criteria [9].
The pharmacological inhalation test with bron-
chodilator drug, affecting the B.-adrenergic lung
receptors was used to detect the early changes in
the ventilation lung capacity— bronchial hyperre-
activity (latent and non-latent bronchospasm).
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B:-ampeHepriuHi peuenTopu JiereHiB. [Toka3HUKM BeH-
TUJISILIAHOT CIIPOMOXHOCTI JIET€HIB peeCTpyBand A0 i
yepe3 4—5 XB MICIIS ABOX iHTANSIIHHNIX 103 T030BaHOTO
aepo30J10 canboyTamMoiy cyibdaTy (ogHa 103a MiCTUTH
100 MxT). 3a KpUTepiil MO3UTUBHOCTI MTPOOY MpUitMau
MPUPICT MOKa3HMKIB OpoHXiaabHOI mpoximHocTi (ODB;,
MOIll,s; MOIlsp; MOI7s) #a 12 i Ginblne BiACOTKIB
MOPiBHSHO 3 BUXiZTHUMHU BeinurmHamMu [9, 10].

JI1st BUBHaUEHHSI 03HAK OKMCJIIOBAJILHOIO CTpecy i 6a-
naHcy B cucteMi ITOJI—AO3 npocnigxyBaau BMiCT
KinneBux npoaykTiB ITOJI, mo pearyiots 3 TiobapoiTy-
poBoio kucaotoro (ThK-aktusHi npoayktu ITOJI — ma-
JIoHOBUM mianbaerin — MJIA), aKTUBHICTb (hepMEHTIB-
AHTUOKCUJAHTIB CYIIePOKCUAANCMYTa3u, KaTajla3u, Ty~
TaTioHTIepoKcuaa3u, TayTarionTparncdepasm [11—13].

Bwmict Cs B oprani3mi aiTeil BU3BHa4YaIi 3a JOIIOMO-
rolo JiYMJbHUKA BUMPOMiHIOBAaHHS JIoAMHU CKpUH-
Hep—3M BUpPOOHMLITBA [HCTUTYTY €KOIOTI1 IIOAUHU.

CratucTnuHa oOpoOKa OTpUMaHUX JAHUX ITPOBOAM-
JIach 3a JIOIIOMOTOI0 CTaHIapTHMX IpOorpaM Ha Mepco-
HaJIbLHOMY KOMIT'IOTepi 3 BUKOPMCTAHHSM IT1aKeTy
nporpam StatSoft, Inc. (2011). STATISTICA (data
analysis software system), version 10. www.statsoft.com.
No04431415926535897 [14].

PE3VYJIBTATU TA OBI'OBOPEHHS
Bcranosneno, 1o y giteit — memkanuiB P3T, gki He ma-
JIN TIaToJIOTii OPOHXIB Ta JIETeHiB, cepeaHi MOKa3HUKU
MPOXiMHOCTI AWXaJbHUX INUISIXiB Ha pPI3HUX PIBHSX
OpoHXialbHOTO JepeBa JOCTOBIPHO HE BiAPi3HSIIMCS Bif
MOKAa3HUKIB KOHTPOJbHOI Ipynu. Tak, MOKa3HUKU, 11O
iHTerpajJbHO XapaKTepU3yIOTh IMPOXiTHICTb IUXAIbHUX
ILIIXiB cTaHOBWIH, BigmoBiaHo: [TOIBua/HITOIBug
(90,1 +2,3)%i(89,6 +£3,1) %, p > 0,05, OPB1/ HODB;
91,6 £2,2) %i(91,3%+2,6) %, p > 0,05. He ciocTepira-
JIOCS JOCTOBIpHMX BIiIMiHHOCTEl MOKa3HUKA IpPO-
XiIHOCTI MPOKCUMAJIbHUX OPOHXiB KPYITHOIO AiamMeTpa
MOIIl,s/HMOIl,s (89,4 =+ 2,8) % i (94,0 £ 3,1) %,
p > 0,05. Iloka3zHMK NPOXiTHOCTI IMPOKCHUMAaIbHUX
O6poHxiB cepenHboro giamerpa: MOILLs, /HMOIL sy moc-
TOBipHO He BiapisHaBcs (90,6 £2,6) % i (95,5 £ 3,0) %,
p > 0,05. He BinMivanocst 1OCTOBipHOI pi3HUIII TOKA3HU-
Ka MpOoXiTHOCTI mepudepnIHNX OPOHXIB MajIoOTo JiaMeT-
pa: MOI;s/HMOIs (100,6 + 3,3) % i (98,8 £ 3,2) %,
p > 0,005. He crocrepirajiocst CyTTEBUX BiAMiHHOCTE
MOKa3HUKa eJaCTUYHOCTI U PO3TSIKHOCTI JiereHeBol
TKaHMHM Ta OMXAJIbHOTO amapary IpyIHOI KJIiTKH
OXKET/ HOPXKET (90,9 £2,7) % i (91,4 £ 1,5) %,
p > 0,05.

V niteit — mewmkanuiB P3T, xBopux Ha BA, Binmiua-
JIoCsl JOCTOBipHE 3HMXKEHHSI CepelHiX MOKa3HUKIB

Values of the ventilation lung capacity were
recorded 4—5 minutes before and after of two
inhalation doses of salbutamol sulfate acrosol (one
dose contains 100 micrograms). An increase of the
bronchial patency values (FEV,, MEF,s, MEF5,
MEF75) by 12 % or more compared with the initial
values [9, 10] were taken as a criterion of the test
positivity.

The content of LPO end products reacting with
thiobarbituric acid (TBA-active products of LPO —
MDA), antioxidant activity of superoxide dismu-
tase, catalase, glutathione peroxidase, glutathione
transferase were examined to determine the signs of
oxidative stress and balance in the LPO-AOD sys-
tem [11-13].

The content of ’Cs in the body of children was
determined using human radiation detector Scanner-
3M produced by the Institute of Human Ecology.

Statistical processing of the obtained data was
performed using standard programs by a person-
al computer with the software package StatSoft,
Inc. (2011). STATISTICA (data analysis soft-
ware system), version 10. www.statsoft.com.
No04431415926535897 [14].

RESULTS AND DISCUSSION
It was established that the average values of respira-
tory tract patency at different levels of the bronchial
tree were not significantly different in children-resi-
dents of RCT without respiratory and pulmonary
pathology (I group) from that of the control III
group. Thus, the values that integrally characterize
the patency of the respiratory tracts were:
PEF/PPEF (90.9 £ 2.7) % and (91.4 + 1.5) %,
p > 0.05; FEVi/PFEV, (91.6 £ 2.2) % and (91.3 &
2.6) %, p > 0.05, respectively. There were no signif-
icant differences in the values of patency in proxi-
mal bronchi of large diameter MEF,s/PMEF,s
(89.4 £+ 2.8) % and (94.0 £ 3.1) %, p > 0.05. Patency
parameter of proximal bronchi of the middle diam-
eter. MEFs)/PMEFs, did not significantly differ
(90.6 + 2.6) % and (95.5 £ 3.0) %, p > 0.05. There
was no significant difference of patency value in the
peripheral bronchi of the small diameter:
MEF;5/PMEF;s (100.6 + 3.3) % and (98.8 + 3.2) %,
p > 0.005. No significant differences were noted be-
tween the value of elasticity and elongation of pul-
monary tissue and respiratory apparatus of the chest
FVC/PFVC (90.9 £2.7) % and (91.4 £ 1.5) %, p > 0.05.
A significant decrease in the average values of
bronchial patency was observed in children-resi-
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OpOHXiaJbHOI MPOXiAHOCTI MOPIBHSHO 3 KOHTPOJEM.
BigmosinHo mokaszHuk ITOUIBun/HITOIIBua cTtaHo-
BuB (56,9 * 8,2) % npotu (89,6 = 3,1) %, p < 0,001;
MOIll,s /HMOIIs — (59,1 £ 4,1) %1 (94,0 + 3,1) %,
p < 0,001; MOIllsy /HMOIlsy (59,9 £ 4,8) % i
(95,5 £ 3,0) %, p < 0,001; MOIIll;s /HMOIl;s
(79,9 £ 6,1) %1 (98,8 £3,2) %, p <0,02. [lokazHuku
O®B,;/HO®B, ta ®XEJI/HPXKEJI He Manu moc-
TOBIpHMX BiAMiHHOCTe! 3 KOHTpoJieM (TabJ. 1).

V niteit — memkanuiB P3T, xBopux Ha BA, B no-
piBHSIHHI 3 MemTKaHIsIMu P3T 6e3 6poHxonereHeBoi Ima-
TOJIOTi1 BM3HAYaJI0Cs 3HMKEHHSI CepeIHiX MOKAa3HUKIB
oponxianbHoi mpoxigHocTi: T1OLLBua/HITOIBUA
(56,9 £ 8,2) % i (90,1 £ 2,3) %, p < 0,01; MOILys
/HMOIII»s (59,1 = 4,1) % i (89,4 = 2,8) %, p < 0,001;
MOIllso / HMOIs (59,9 £ 4,8) % i (90,6 + 2,6) %,
p < 0,001; MOIll;s / HMOI s (79,9 + 6,1) % i
(100,6 = 3,3) %, p < 0,05. IMokazuuku ODB; / HODB,
ta OKEJI/HDKEJ] He Manu 1OCTOBIpHUX BiIMiHHOC-
Teil 3 KoHTpoJieM (Tab. 1).

®dapmakoJoriyHa iHrajsiiiHa npoba BUsBUIA B TPYITi
memkaHiB P3T cyTrreBo BUllly 4acTOTy OpOHXOCIIa3My
(6poHXiaTbHOI TIMEPPEaKTUBHOCTI), HiXX Y JiTeil KOHT-
pPOJIbHOI TpyIlM, IO 3a3BUyail pO3IJISAAETHCI SIK
MpoOBiTHA O3HaKa paHHIX MOPYLIeHb BEHTUISLIAHOI
CIIPOMOXKHOCTI JIeTeHiB (Taoi. 2).

Tak, B rpymi miteit — memkaniiB P3T, aki He manu
OpOHXO0JIETeHEeBOI MAaTOJIOril, 3arajbHa YacToTa OpOHXi-
aJIbHOI TireppeakTuBHOCTI ctaHoBMIa 50,8 % (30 3 59) i
noctoBipHo (p < 0,01) B 2,3 pa3a nepeBuillyBajia ImokKas-
HUK KOHTPOJIBHOI Tpyrm 22,6 % (28 3 124).

I1pu ubomMy yacToTa OPOHXiaIbHOI TileppeakKTUBHOCTI
Ha piBHI NMPOKCUMAaJIbHUX OPOHXiB CTAaHOBWJIA B TPYIIi
meikaHuiB P3T 6e3 6ponxonereHeBoi marosnorii 40,7 %
(24 3 59) i Takox gocrtoBipHO (p < 0,05) mepeBuIIyBaia
MOKa3HUK KOHTpOoIbHOI Ipynu 14,5 % (18 3 124). Yacro-
Ta OpOHXOCIIa3My Ha piBHiI NepudepuIHUX OPOHXIB Y
rpymi aiteil 6e3 OpoHXiaJbHOI TrileppeakKTUBHOCTI J0-
piBHioBana 33,9 % (20 3 59) i ex gocrosipHo (p < 0,01)
MepeBUIIyBajia TOKa3HUK KOHTPOIbHOI rpymnu 9,7 % (12
3 124). Yacrota OpOHXiaJIbHOI TileppeakKTUBHOCTI 3a
iHTerpaabHUM ToKasHuKoM (OM®B1) y miteii wiei rpynu
B 3,5 pasa nepeBullyBaja MOKa3HUK KOHTpoJo 27,1 %
(16359)i8,1 % (103 124), p < 0,05 (puc. 1).

Cepen niteit — mewmkaHuiB P3T, xBopux Ha BA, cy-
MapHUI TOKA3HUK YacTOTU OpOHXiaJbHOI Timeppeak-
tUBHOCTI cTaHOBUB 90,9 % (10 3 11) i cyTTEBO IIEpPEBUIILLY-
BaB MOKa3HUK KOoHTpoio 22,6 % (28 3 124), p < 0,001.
YacToTra OpoHXiaJIbHOI TiMeppeakKTMBHOCTI Ha piBHi
NPOKCUMaIbHUX OpOHXiB CTaHOBWJIA B TpYyIi OiTeid 3
XPOHIYHOIO TaroJjoriero OpoHxiB i JiereHiB 45,5 % (5 3

dents of RCT, patients with BA (II group) compared
with III group. The parameters of MEF/PMEF
were (56.9 £ 8.2) % versus (89.6 + 3.1) %, p < 0.001;
MEF,s/PMEF» — (59.1 £4.1) % and (94.0 £ 3.1) %,
p < 0.001; MEFsy / PMEFs, (59.9 + 4.8) % and
(95.5 £ 3.0) %, p < 0.001; MEF75 / PMEF7s
(79.9 £ 6.1) % and (98.8 £ 3.2) %, p < 0.02, respec-
tively. The FEV,/PFEV, and FVC/PFVC indices did
not have a significant difference with the control.

A decrease in the average parameters of bronchial
patency was determined in children-residents of
RCT, patients with BA (II group) vs. those without
bronchopulmonary pathology I group: PEF/PPEF
(56.9 £ 8.2) % and (90.1 + 2.3) %, p < 0.01;
MEF,5/PMEFs (59.1 = 4.1) % and (89.4 = 2.8) %,
p < 0.001; MEFso/PMEFs, (59.9 + 4.8) % and
(90.6 £ 2.6) %, p < 0.001; MEF;5/PMEFs
(79.9 £ 6.1) % and (100.6 £ 3.3) %, p < 0.05. No sig-
nificant difference with the control were observed in
parameters of FEV,/PFEV, and FVC/PFVC.

A significantly higher incidence of bronchospasm
(bronchial hyperreactivity) was detected by the
pharmacological inhalation test in group of patients-
residents of RCT compared to control group of chil-
dren, which is generally considered to be a leading
sign of early damages of ventricular lung capacity.

Thus, the overall frequency of bronchial hyperre-
activity was 50.8 % (30 of 59) in the I group of chil-
dren-residents of RCT, and significantly (p < 0.01)
exceeded indices (2.3 times) of the control group
22.6 % (28 of 124).

At the same time, the frequency of bronchial
hyperreactivity at the level of proximal bronchi was
40.7 % (24 of 59) in the I group of inhabitants from
RCT and also significantly (p < 0.05) exceeded the
control group index of 14.5 % (18 of 124). The fre-
quency of bronchial hyperreactivity at the periph-
eral bronchi level was 33.9 % (20 of 59) in the |
group of children and also significantly (p < 0.01)
exceeded the control group’s indices 0f 9.7 % (12 of
124). The frequency of bronchial hyperreactivity by
the integral index (FEV1) in children of this group
exceeded the control indices by 3.5 times of 27.1 %
(16 of 59) and 8.1 % (10 of 124), p < 0.05 (Fig. 1).

The total index of bronchial hyperreactivity fre-
quency was 90.9 % (10 of 11) and significantly
exceeded that of the control of 22.6 % (28 of 124),
p < 0.001 among children-residents of RCT,
patients with BA (II group). The frequency of
bronchospasm at the level of proximal bronchi was
45.5 % (5 of 11) in the II group of children versus
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PucyHOK 1. YacTtota BUABNIeHHA GpoHXiaNbHOT rineppeakTMBHOCTI y AiTein — MewkKaHyie P3T i giteit KOHTponbHOT

rpynu (% Bip KinbKOCTi cnocTepexeHb)

Figure 1. Frequency of detecting bronchial hyperreactivity (bronchospasm) in children-residents of RCT

and children of control group (% percentage of cases)

11) mpotu 14, 5 % (18 3 124) B xoHTpoO1i (p < 0,05). Yac-
TOTa OpOHXiaJIbHOI TilleppeakKTUBHOCTI Ha PiBHI Mepu-
(bepuuHMX OPOHXIB BiAMOBiAHO AopiBHIOBaNa 72,7 % (8 3
11)i9,7 % (12 3 124), p < 0,001. YacTtora 6poHXianbHOI
rineppeakTUBHOCTI 3a 1HTerpajJbHUM IIOKAa3HUKOM
(O®B1) y rpymi xBopux Ha BA Takok 1O0CTOBipHO mepe-
BMIIIyBaJla TOKAa3HUK KOHTPOJIIO: BianosinHo 54,5 % (6 3
11) mpotu 8,1 % (103 124), p < 0,01.

3arajpHa 9acToTa OpPOHXIaTbHOI TineppeakKTUBHOCTI Oy~
JIa cyTTeBO Bula B Tpymi MemkaHuiB P3T, xsopux Ha BA,
TOPIBHSIHO 3 TMMOKA3HUKOM TPYITM AiTeil 6e3 OpoHxoJere-
HeBoi natosiorii. Binmosinuo 90,9 % (103 11) i 50,8 % (30
359), p <0,01. bpoHxiajnbHa rineppeakTUBHICTb Ha PiBHi
neprudepudyHUX OPOHXIB MaJIOTO AiaMeTpy TaKOX CITOC-
Tepirajgacst AOCTOBipHO YacTillle B TPyTli TiTeil, XBOPUX Ha
BA, nopiBHsIHO 3 AiThbMU 0€3 NATOJIOTi1 OPOHXIB i JIEreHiB:
72,7 % (98 3 11) 1 33,9 % (20 3 59), p < 0,05. Mix uumu
rpyramMu He CITOCTepirajaocsl JOCTOBIPHUX BiAMiHHOCTEH
YacTOTHU OPOHXiaJIbHOI TilTeppeaKTUBHOCTI Ha PiBHI MPOK-
cuMaibHUX OpoHXiB — 45,5 % (53 11) 40,7 % (24 3 59),
p > 0,05 i yactoT OpOHXiATBLHOI TiMeppPeaKTUBHOCTI 3a
iHTerpajbHUM TOKa3HUKOM 54,5 % (6 3 11)i 27,1 (16 3
59), p > 0,05 (Fig. 1).

TakuM 4YMHOM, OOCIIIKEHHSI BEHTWISILIMHOI CIpo-
MOXKHOCTI JIET€HiB MMOKa3aJjo, 110 y AiTeil — MellKaHILiB
P3T, axi He Manu martoJjorii OpoHXiB i JlereHiB, cepeaHi
MOKAa3HUKU MPOXiAHOCTI AMXaJbHUX LIUISIXiB HA Pi3HUX
PiBHSIX OPOHXiaJbHOIO JAepeBa JOCTOBIPHO HE Biapi3HsI-
JIMCSl Bill TIOKA3HUKIB KOHTPOJILHOI Ipymnu. Y JiTeid —
memkaHiB P3T, xsopux Ha BA, 1i moka3Huku Oymu
JOCTOBIpPHO 3HMXEHUMU SIK BiJHOCHO ITOKA3HUKIB
KOHTPOJI0, TaK i BiTHOCHO I'PYIM JiTeil — MEIIKaHIIiB
P3T, axi He Manm OpoOHXOJIETEeHEBOI ITaTOJIOTII.

14.5 % (18 of 124) in the control (p < 0.05). The
frequency of bronchial hyperreactivity at the
peripheral bronchi level was 72.7 % (8 of 11) and
9.7 % (12 of 124), p < 0.001, respectively. The fre-
quency of bronchial hyperreactivity by the integral
index (FEV1) in the Il group also significantly
exceeded the control index: 54.5 % (6 of 11) versus
8.1 % (10 of 124), p < 0.01, respectively.

The overall frequency of bronchial hyperreactiv-
ity was significantly higher in the II group of com-
pared with indices of al group. There were 90.9 %
(10 of 11) and 50.8 % (30 of 59), p < 0.01, respec-
tively. Bronchial hyperreactivity at the level of
peripheral bronchi of small diameter was also sig-
nificantly more common in the I group compared
with I group: 72.7 % (98 of 11) and 33.9 % (20 of
59), p < 0.05. Between these groups, no significant
differences in the frequency of bronchial hyperre-
activity at the level of proximal bronchi 45.5 % (5
of 11) and 40.7 % (24 of 59), p > 0.05 and the fre-
quency of bronchial hyperreactivity by an integral
index of 54.5 % (6 of 11) and 27.1 (16 of 59), p > 0.05
were revealed (Fig. 1).

Thus, the study of ventilation lung capacity showed
that the average indices of respiratory tract patency at
different levels of the bronchial tree did not signifi-
cantly differ between those of children-residents of
RCT without respiratory and pulmonary pathology
(I group) and control group. In children-residents of
RCT, patients with BA (II group), these indices were
significantly lower regarding control indices and
those of group of children-residents from RCT who
did not have bronchopulmonary pathology (I group).
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dapmakoioriyHa iHTalsLiiiHa TTpoda 3 caab0yTaMo-
JIoM BUsIBUIIA B rpyrax MeiikaHuiB P3T goctoBipHO BU-
111y 4acTOTy OpOHXiaJbHOI TileppeakTUBHOCTI MTOPiBHSI-
HO 3 KOHTPOJIbHOIO I'PYIIOIO.

Cepen niteit — memkanuiB P3T, y rpymi xBopux Ha BA,
yacToTa OpOHXiaJabHOI TiMeppeakTUBHOCTI JOCTOBIPHO
nepeBulllyBaia Lieil MOKAa3HUK B IPYITi JiTeH, SIKi He Ma-
JI OPOHXOJIETeHEeBOI MAaTOJIOTII.

Pesynsratu gociimkeHb MoKas3aid, 10 BMICT KiHLIEBUX
nponykTiB ITOJI, sKi pearytoTs 3 Tio0apOiTypOBOIO KHUCIO-
toro (MIA), y miteit — memkaniB P3T, xBopux Ha BA, cTa-
HoBuB (4,18 £ 0,68) HMOJIB/MIT i MaB YiTKY TEHIEHLIiIO IO
MiIBUILIEHHS K BIZHOCHO IMOKa3HMKA JITEll — MEIIKAHIIIB
P3T 6e3 naronorii OpoHxiB Ta JiereHiB — (3,96 £ 0,25) HMomb/Mi,
p > 0,05, Tak i moka3HUKa AiTeli KOHTPOJBHOI TPy —
(3,59 £ 0,16) Hmomab/Mmi, p > 0,05 (Tada. 1).

AHaJi3 MoKa3HUKiB aHTUOKCUIAHTHOTO 3aXUCTy ITO-
KazaB, 10 B rpymnax aiteil — memkaHuiB P3T, ak-
TUBHICTb CYNEPOKCUIMMCMYTAa3W IIPAaKTUYHO HE Maja
BimmiHHocTeil. Lleit moKa3HUK CTAaHOBUB y IPYITi XBOPUX
Ha BA (3,22 £ 0,49) BinH. on/mr Hb, B rpymi 6e3 maro-
Jrorii OponxiB Ta JiereHiB — (3,31 = 0,22) BigH. on/mMr Hb,
p > 0,05. Ilpote B 000x rpymax memkaHiiB P3T ak-
TUBHICTh CYHNEepOKCUAAUCMYTa3u OyJia JOCTOBIpHO
3HUKEHOIO B ITOPiBHSIHHI 3 KOHTPOJLHOIO I'PYIIOI0 —
(4,37 £ 0,31) BigH. og/mr Hb, p < 0,05 (Tabm. 3).

AKTUBHICTb KaTajia3n y giteit — memkaniiB P3T He mana
JIOCTOBIpHUX BiIMiHHOCTe. BoHa cTaHOBMIA B IpyIIi TiTei-
metkaHuiB P3T xBopux Ha BA i rpyri 6e3 narosorii OpoH-
XiB Ta JiereHiB BinmosimHo (1998 + 76,1) mkmosb/(xB-Mr Hb)

Ta6nauusa 1

A significantly higher incidence of bronchial hy-
perreactivity in the groups of inhabitants from RCT
compared vs. control group was revealed by phar-
macological inhalation test with salbutamol drug.

In children-residents of RCT, patients with BA (11
group), the frequency of bronchial hyperreactivity
significantly exceeded this index in children who did
not have bronchopulmonary pathology (I group).

The results of the studies showed that the con-
tent of LPO end-products reacting with thiobarbi-
turic acid (MDA) in II group children-residents of
RCT (4.18 = 0.68) nmol/ml, and have a clear ten-
dency to an increase regarding the index of I group
children-residents of RCT (3.59 + 0.25) nmol/ml,
p > 0.05, and also the index of children in the I1I
group (3.59 £ 0.16, p > 0.05 (Table 1).

In the analysis of indicators of antioxidant protec-
tion it was noted that the activity of superoxide dis-
mutase practically did not have any differences in
groups of children-residents from RCT. This index
was (3.22 £ 0.49) resp. unit/mg Hb in the I group,
and (3.31 = 0.22) resp. unit/mg Hb, p > 0.05) in I
group. However, in both groups of inhabitants of
RCT patients the activity of superoxide dismutase
was significantly lower in comparison with the
control group — (4.37 £ 0.31) resp. unit/mg Hb, p
< 0.05 (Table 1).

No significant differences were registered in the
catalase activity of children-residents from RCT.
It was (1998 + 76.1) umol/(min - mg Hb) and

MoKa3HUKKN NePeKUCHOro OKMCJIeHHA NinigiB Ta aHTUOKCMAAHTHOT cucTemun y piter — mewkaHuis P3T i piten

KOHTposibHOT rpynu (M + m)
Table 1

Indices of lipid peroxidation and antioxidant system in children-residents of RCT and children of control group

(M £m)

I'pynu o6cTexenux / Examination group

Moka3nuk / Indices |

n=59 n=11 n=124
TBK — aktueHi npogykti MOJT (MIA), HMOnb/MA
TBA-active products of LPO (MDA), nmol/ml 3,96 + 0,25 4,18 + 0,68 3,59+ 0,16
CynepokcuamemyTasa, BigH. oa/Mr Hb
Superoxide dismutase, resp. unit/mg Hb 3,31 £0,22* 3,22 £ 0,49* 4,37 + 0,31
Karanasa, mkmonb/(xs-Mr Hb) /
Catalase, pmol/(min - mg Hb) 2061 = 60,3* 199,8 = 76,1* 1820 + 43,6
[nytatioHTpaHchepasa MMOIIb/(XB-Mn)
Glutathione transferase mmol/(min-ml) 2,60 £0,10*,** 2,42 +0,25 2,18 0,14
[myTatioHnepokcuaasa MMOosb/(XB-mi)
Glutathione peroxidase mmol/(min-ml) 328 + 25,6* 331 £54,3* 154 + 22,1

[MpuMiTku: * — LOCTOBIPHICTb PI3HMLL NOKA3HUKIB BIHOCHO KOHTPOMLHOI rpynm (p < 0,05);** — AOCTOBIPHICTL Pi3HUL NOKa3HWKIB Mix rpynamu MeLukaHuis P3T (p < 0,05).

*

Notes:

— significant difference in comparison with control group (p < 0.05); ** — significant difference between groups of inhabitants of RCT (p < 0.05).
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i (2061 £ 60,3) Mxmoinb/(xB - Mr Hb), p > 0,05; ipote Oyna
JIOCTOBIPHO MiABMUILEHOIO B IMOPiBHSIHHI 3 KOHTPOJbHOIO
rpymoro — (1820 * 43,6) mxmoib/(xB - Mr Hb), p < 0,05
(tabm. 3).

AKTUBHICTb IJIYTaTiOHIEPOKCHUAA3U TMPAKTUYHO HE
Bigpi3zHsnacs B rpynax aiteit — MeikaHuiB P3T i 6iabin
HiX B 2 pa3y IiepeBUIIyBaIa TOKa3HMK KOHTPOJBHOL TPy-
. B rpyni memkaniis P3T, xBopux Ha BA, 1ieii mokas-
HUK ckianas (331 + 54,3) MMosb/(xB-MT), B TpyITi Oe3 ma-
TOJIOTii OPOHXIB Ta JiereHiB — (328 & 25,6) MMOJIb/(XB - MJT),
p > 0,05, BKOHTpOIBHIM rpyrti — (154 +22,1) MmMoib / (XB - MiT),
p <0,05 (Tabu. 1).

AKTUBHICTb TJTyTaTioHTpaHchepa3u B rpyrax IiTei —
memwikaHuiB P3T He Mana 4OCTOBipHUX BiIMiHHOCTEI:
y rpymi xBopux Ha bA — (2,42 = 0,25) MMoab/(XB - M),
y Tpyni 0e3 OpoHXOJiereHeBOiI MaTOJOTril —
(2,60 + 0,10) Mmmomb/(xB - MiT), BignoBiaHo, p > 0,05. [Tpu
nboMy B rpyni MewmkaHuiB P3T, ski He Manu martoJiorii
OpOHXiB Ta JIeTeHiB, MOKAa3HUK OYB JOCTOBIpHO BUILUIA,
HiX B KOHTPOJIBHIH rpymi — (2,18 £ 0,14) MmMonb/(XB - M),
p <0,05 (Taba. 3).

TakuM 4MHOM, JOCTIIXKEHHS MapKepiB OKCUAATUBHOTO
cTpecy (IKMMU BBaxKaroThes mokasHnky [10JI ta aHTnok-
CUJAHTHOI CUCTeMU) y niteii — memkaHiiB P3T Bu3Haun-
JIO Pi3HOCIIPSIMOBaHi 3MiHU BiTHOCHO KOHTpo0. Busigie-
HO 3HIDKEHHSI aKTMBHOCTI aHTMOKCHUIAHTY CYIICPOKCHII-
JUCMYTa3U TIpU MiABUIIEHHI aKTUBHOCTI INIyTaTiOHIIEPOK-
cupasu i katanasu. Taki 3MiHM CITOCTepirajmncs siK B Tpymi
niteit — MewikaHuiB P3T, xsopux Ha BA, TaK i B rpy11i Melii-
kaHuiB P3T, siki He Majy raTosiorii OPOHXiB Ta JETeHiB.

AKTUBHICTb TJIyTaTiOHTpaHC(epa3n B Tpylax miTeir —
memkaHiiB P3T He mana mocToBipHOI pi3HULI. Y Tpyi
0e3 marosorii OpoHXiB i JIeTeHIiB 1ieli MOKa3HUK OYB
HiABUIIEHUI, a B rpyMi XBOpUX HA BA MaB TeHAEHIIi10 10
MiABUILEHHS IMTOPiBHSIHO 3 KOHTPOJIEM.

Bwmict TBK-aktuBuux npoaykrtiB ITOJI (MJIA) y cu-
poBaTili KpOBi AOCTOBIPHO HE€ BiIpi3HSIBCS B Tpylax
menikaHuiB P3T 6e3 6poHxoJiereHeBO1 MaTOJI0Ti1 Ta XBO-
pux Ha BA, He MaB AOCTOBipHUX BiAMiHHOCTEN Bif
KOHTPOJIIO MPU 3arajbHiil TeHAEHIii 0 MiIBUIIECHHS B
MOPiBHSHHI 3 KOHTPOJIEM.

BincyTHicTh JOCTOBIpHOTO MiABUILEHHSI BMICTY IMPO-
nykTiB [1OJI y cuposarii kposi miteit — memkanis P3T
K XBOpMX Ha BA, Tak i TUX, XTO He MaB OpOHXOJIETeHe-
BO1 MATOJIOTii, MOXHA TOSCHUTU (Pa30BUMU 3MiHAMU
MIpY 3arajbHiil TEHACHIII 10 KOMIIEHCATOPHOIO HAIIpy-
JKEHHSI aHTHMOKCUJIAHTHOI CUCTeMH — (DepMEHTIB TITy-
TaTioHY, SIKi € OCHOBHUM (PaKTOPOM 3aXUCTY JIETEHEBOTO
cypdakrtanTty Bim [TOJI, kaTana3u — moka3HUKa cymap-
HOI aHTUPAIUKAJIBHOI aKTUBHOCTI [2, 3].

Jlst mepeBipKM TinmoTe3u TIpo HAsIBHICTh 3B’SI3KYy MiX

(2061 + 60.3) wmol/(min - mg Hb), p > 0.05, respec-
tively in the IT group, and the I group; however, it was
significantly increased compared with the I1I group
(1820 £ 43.6) wmol/(min - mg Hb), p < 0.05 (Table 1).

The activity of glutathione peroxidase practical-
ly did not differ in the groups of children-residents
of RCT and exceeded more than 2 times indices
of the control group. In the II group, this index
was (331 *+ 54.3) mmol / (min'ml), in I group —
(328 £ 25.6) mmol/(min-ml), p > 0.05, and in the
111 group — (154 £ 22.1) mmol/(min - ml), p > 0.05
(Table 1).

The activity of glutathione transferase in chil-
dren-residents of RCT was of no significant differ-
ence i.e. (2.42 = 0.25) mmol/(min - ml) in BA
patients and (2.60 & 0.10) mmol/(min - ml) in chil-
dren with no bronchopulmonary disease, p > 0.05.
While in the I group and pulmonary pathology,
index was significantly higher than in the III group
(2.18 £ 0.14) mmol/(min - ml), p < 0.05.

Thus, the study of markers of oxidative stress
(which are considered to be indices of LPO and
antioxidant system) in children-residents of RCT
has determined the diverse changes regarding con-
trol. Decrease of the antioxidant superoxide dis-
mutase activity with increased glutathione peroxi-
dase and catalase activity was detected. Such
changes were observed in the II group, and in the |
group.

The activity of glutathione transferase in the
groups of children-residents from RCT did not
have a significant difference. In the I group, this
index was elevated, and in the II group tended to
increase compared with control.

The content of TBA-active products of LPO
(MDA) in blood serum did not differ significantly
in the groups of inhabitants from RCT without
bronchopulmonary pathology (I group) and in
patients with BA (II group), but, had the overall
tendency to increase compared with control group.

The absence of a significant increase in the content
of serum LPO products in children-residents of RCT
in both the patients with BA and those without bron-
chopulmonary pathology can be explained by phase
changes with the general tendency to compensatory
stress (tension) of the antioxidant system — the glu-
tathione enzymes, which are the main protection
factor of pulmonary surfactant from LPO, catalase —
an indicator of total antiradical activity [2, 3].

In order to test the hypothesis about the existence
of a link between the indicators of the functional
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MOKa3HUKaMU (PYHKIIIOHATBHOTO CTaHy CUCTEMU M-
xaHHs, BMicToM "’Cs B TiJli, mapaMeTpaMu Mpo- Ta aHTHU-
OKCHUJIAaHTHOI CUCTEeMHU Yy AiTeli — MelUKaHIiB pamioak-
TUBHO 3a0pydHEHUX TEPUTOpPili 3aCTOCOBAHO KOpe-
JISUIAHUIA aHalli3 3 po3paxyHKOM KoedillieHTa Kope-
Jsii CriipMeHa.

OtpuMaHi pe3yabTaTy MOKa3alau, 110 3HMXKEHHS I10-
Ka3HMKIiB OpOHXiaJlbHOI MPOXiTHOCTI HA PiBHi TIPOKCHU-
MaJIbHUX OpOHXiB cepemHboro giametpy (MOIls) i me-
pudepuyHux 6poHxiB Manoro giamerpa (MOIIs) Ko-
penwe 3i 3poctaHHsIM BMicTy TbK-akTuBHUX TIpO-
aykrtiB I1OJI (MA) y cupoBatii KpoBi (BiAMmoOBiZHO
R =-0,26 i R = -0,27). BonHouac 3pocTaHHs LIMX I10-
Ka3HMKiB OpOHXiaJIbHO1 MPOXiAHOCTI KOPEIOE 3i 301J1b-
IMIEHHSIM aKTUBHOCTI TIiyTaTioHTpaHcdepasu (Bimrmo-
BigHo R = 0,251 R = 0,23), Tomi K yacToTa OpOHXOC-
na3My Ha IIMX piBHIX OpoHxiasbHOro Aepesa (MO s,
MOIIls5), a TakoxX 3a iHTerpaJbHUM ITOKa3HUKOM
(O®B,) kopenmoe 3i 3HMXKEHHIM aKTHUBHOCTI TJy-
TatioHTpaHcdepasu (BianosinHo R = -0,29; R = -0,38;
R = -0,22). 3pocraHHsI iHTEerpajJjbHOIO MOKa3HMKa
oponxianbHOol mpoximHocTi OMB1 kopemoe Takox 3i
30UIBLIEHHSIM aKTUBHOCTI aHTHMOKCHUJAHTa CYIIEpPOK-
cunaucmyTtasu (R = 0,29).

3pocTaHHsS MOKa3HUKiIB OpOHXiaJbHOI MPOXiTHOCTI
MOIl,s, MOIIls, i MOIIl7s Kopentoe 3i 30iablLIEHHSIM
AKTUBHOCTI aHTUMOKCHUJAHTA TIJyTaTiOHIIEPOKCUOAA3U
(BinmoBinHo R = 0,33, R = 0,27, R = 0,40).

3umkeHHs BMicTty TbhK-aktuBHux mpomykrtiB ITOJI
(MJIA) B cupoBaTLi KpOBi KOpeJIIO€ 3 MiABUILIEHHSIM aK-
TUBHOCTI rryrationTpancdepasu (R = -0,30).

BcTaHoBIIeHO, 1110 aKTUBHICTh INIyTaTiOHTpaHCchepa-
3u (R = -0,29) i rnyrarionnepokcuaasu (R = -0,22)
Mae oOOepHEHUI KOpeaSdUiiHMIA 3B’SI30K 3 BMIiCTOM
%Cs B opraHismi Iiteii, To0TO, YMM BHUIIMM OYB piBEHb
7Cs, TUM HUKYOIO OyJ1a aKTUBHICTb (DEPMEHTIB IpyIiu
IJIyTaTioHy. 3ajieXkKHOCTiI OpOHXiaJbHOI MPOXiAHOCTI i
YacTOTU OpPOHXialbHOI TiMeppeakKTUBHOCTI Bill BMICTy
13Cs B Tini B miana3oHi Bix 185 mo 8806 bk He BcTaHOB-
JIEHO.

TakvM 4YMHOM, NOCTIIKEHHST (PYHKIIIOHATLHOTO CTaHy
OpOHXOJIEreHeBO1 CUCTEMU TTOKa3aju, 10 Y AiTeil — Melll-
kaHuiB P3T 3HMWXKeHHS TI0Ka3HUKIB OpOHXiadbHOIL
MPOXiAHOCTI Ha Pi3HUX PiBHSIX OPOHXiaJIbHOTO JIepeBa KO-
pentoe 3i 3pocTaHHSIM BMicTy TBK-akTMBHUX MPOIYyKTiB
ITOJ (MJIA) B cupoBaTili KpoBi i 3HMXXEHHSIM aKTHUB-
HOCTI TiryTaTioHTpaHcdepasn. 3i 3HIKEHHSIM aKTUBHOCTI
IyTaTioHTpaHcdepas3n acOLiIOEThCS MiABUILIEHHS 4YacTO-
TA OpOHXiaJbHOI TireppeakTUBHOCTI. ITinBUINIEHHS TTO-
Ka3HUKiB OpOHXiaabHOI MPOXiTHOCTI aCOLIIOETHCS TAKOX
3 MiABUILIEHHSIM aKTUBHOCTI (D€pMEHTiIB-aHTMOKCUIAHTIB

state of the respiratory system, the content of ’Cs
in the body, parameters of the pro- and antioxidant
system in children-residents of radioactive conta-
minated territories, a correlation analysis was used
to calculate the Spirman’s correlation coefficient.

The obtained results showed that the decrease of
bronchial patency indices at the level of proximal
bronchi of middle diameter (MEFs) and peripheral
bronchi of small diameter (MEFs) is correlated with
increasing TBA content of active LPO (MDA) pro-
ducts in blood serum (R =0.26 and R =0.27, respec-
tively). At the same time, the increase of these indices
in bronchial patency correlates with an increase in
the activity of glutathione transferase (R = 0.25 and
R = 0.23, respectively). While the frequency of
bronchial hyperreactivity at these levels of the
bronchial tree (MEFsy, MEF7s), and also by the
integral index (FEV) correlates with the decrease
in the activity of glutathione transferase (R = -0.29,
R =-0.38, R = -22.2, respectively). The increase of
the integral index in bronchial patency (FEV1) also
correlates with an increase in the activity of the
antioxidant — superoxide dismutase (R = 0.29).

An increase in the indices of bronchial patency
(MEF,s, MEFs),, MEF75) correlates with an increase
in the activity of antioxidant — glutathione peroxi-
dase (R =0.33, R=10.27, R = 0.40, respectively).

Decreased TBA content of active LPO (MDA)
products in blood serum correlates with increased
glutathione transferase activity (R = -0.30).

It has been established that the activity of glu-
tathione transferase (R = -0.29) and glutathione
peroxidase (R = -0.22) has an inverse correlation
with the content of '¥Cs in children body, that is,
the higher the level of ¥’Cs, the lower enzyme acti-
vity of glutathione group. Dependence of bronchial
patency and bronchial hyperreactivity frequency on
the content of ’Cs in the body in the range from
185 to 8806 Bq have not been established.

Thus, the study of functional state of the bron-
chopulmonary system determined that a decrease in
bronchial patency indices at different levels of the
bronchial tree correlates with an increase in TBA
content of active LPO (MDA) products in blood
serum and a decrease of glutathione transferase activ-
ity in children-residents of RCT. With a decrease in
the glutathione transferase activity, an increase in the
frequency of bronchospasm was associated. An
increase in bronchial patency indices is also associa-
ted with increased activity of enzymes — antioxidants
of superoxide dismutase and glutathione peroxidase.
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CYTIEPOKCHUUTUCMYTAa3U Ta TIyTaTiOHTIEPOKCUIA3 1.

AcoliaTuBHi 3B’SI3KM MTOKA3HUKIB MPO- Ta aHTUOK-
CUJAHTHOI CUCTEM XapaKTepu3yBaluCsl O0EpHEHUMU
KOPENSILiMHUMU 3aJIEXKHOCTSIMU iHTErpajJbHOIO IO-
ka3zHuka aktuBHOCTI ITOJI — MJIA B cupoBaTili KpOBi
3 aKTUBHICTIO TJIyTaTioHTpaHCcdepasu.

3ajexXHoCTi OpOHXiaJIbHOI MPOXiTHOCTI i 4acTOTH
OpoHxiasbHOI rimeppeakTuBHOCTI Big BMicty 'YCs B
Tini B miamasoHi Big 185 mo 8806 bk He BCTaHOBIIEHO.
ITpote MaloTh Miclue oOepHeHi KOopessliiiHi 3B’S13KU1
BumicTy '¥'Cs B TiJIi 3 aKTMBHICTIO IIIyTaTioHTpaHCchepa-
3U i INTyTaTiOHIIEPOKCHUIA3M.

BUCHOBKU

1. JlocniaxKeHHsI BEHTUJISILIMHOT COPOMOXKHOCTI Jie-
TeHiB MoKaszaJo, 110 y giteit — memkaHuiB P3T, aki He
MaJiy MaToJIoTii OPOHXIiB i JIereHiB, cepeaHi MOKa3HUKU
OPOXiTHOCTI AUXaJbHUX UUISIXiB Ha Pi3HUX PiBHIX
OpOHXiaJbHOTO JepeBa JIOCTOBIPHO HE BiApi3HSIMCS
BiJl MOKa3HUKIiB KOHTPOJbHOI Tpynu. Y JiTeil — Melll-
kaHUiB P3T, xBopux Ha BA, 1ii moka3HUKK Oyau A0C-
TOBIPHO 3HVKEHUMM SIK BiIHOCHO MOKA3HUKiB KOHT-
pOJIIO, TaK i BiTHOCHO TPyNU HiTeit — MemkaHiiB P3T,
SIKi He MaJ OpOHXOJIEreHEBOI MaTOJIOTil.

2. ®apmakoJoriyHa iHrajsguiiiHa 1mpoda 3 cajbOyTa-
MOJIOM BUSIBUJA B rpynax MemkaHuiBs P3T goc-
TOBipHO BUIIY 4aCTOTY OpOHXiaJbHOI rineppeakTuB-
HOCTi TTOPiBHSIHO 3 KOHTPOJILHOIO TPYIIOI0. Y miTeil —
memkaHiiB P3T, xBopux Ha BA, yacToTa OpoHXiajlb-
HOI TiMeppeakTUBHOCTI MOCTOBIpHO IlepeBUIllyBajia
el MoKa3HUK y JiTeit, siKi He Maju OpOHX0JIereHeBol
MaTOoJIOTii.

3. locnimkeHHs y miteit — mewmkaHLiB P3T, siki He ma-
JIM OpOHXOJIereHeBO1 NaToJIorii, i xBopux Ha BA map-
KepiB OKCUIATUBHOIO CTPECY BM3HAUMJIO BiICYTHICTb
nigsuieHHs1 piBHa TBK-aktuBHux npoaykris [TOJI
(MayloHOBOTO Hianpaeriay). Binmivanucs ¢a3oBi 3MiHU
AHTUOKCUJIAHTHOI CUCTEMM MPU 3arajbHiil TeHACHIIl
JI0 1i KOMIIEHCATOPHOI0 HAMPY>XEHHSI — ITiIBUILEHHS
aKTUBHOCTI (PepMEHTIB TJyTaTiOHY i Kartajiasu, Mpu
3HUXKEHHI aKTUBHOCTI CYNTEPOKCUIANCMYTa3H.

4. JocnimKeHHSIMU KOpEeasUiiHMX 3B’SI3KiB IMOKa3-
HUKIB (PYHKIIiT 30BHIIITHHOTO IUXaHHS i MapKepiB OK-
CUIIATMBHOTO CTPECY BCTAHOBJIEHO, 1110 Y TiTe — Melll-
kaH1iB P3T nmoka3HUKU OpoHXiaJIbHOI MPOXiTHOCTI Ha
Pi3HUX PiBHSX OPOHXiaJbHOTO AepeBa 0OEPHEHO Kope-
motoTh i3 BMictoM TBK-aktuBHux mpoaykris [TOJI
(MIA) B cupoBarTili KpOBi i IIpSIMO KOPEJIIOIOTh 3 aK-
TUBHICTIO TJIyTaTiOHTpaHc(epa3u. AKTUBHICTh TJTy-
TaTioHTpaHchepa3n 0O6epHEHO KOPEIIOE 3 4aCTOTOIO
OpoHxianbHOI TineppeakTuBHOCTI. [ligBUILIEHHS MO-
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The associative bonds of the pro- and antioxidant
system indices were characterized by inverse corre-
lation of the integral index of LPO-MDA activity
in blood serum with activity of glutathione trans-
ferees.

No dependence of bronchial patency and bronchial
hyperreactivity frequency on the content of '¥’Cs in the
body in the range from 185 to 8806 Bq was established.
However, there are reverse correlations between *’Cs
content in the body with activity of glutathione trans-
ferase and glutathione peroxidase.

CONCLUSIONS

1. The study of ventilation lung capacity showed that
the average respiratory patency indices at different
levels of the bronchial tree were not significantly dif-
ferent in children-residents of RCT, without respira-
tory and pulmonary pathology, from that of the con-
trol group. In children-residents of RCT, patients
with BA, these indices were significantly lower both
regarding control indicators and a group of children-
residents of RCT without bronchopulmonary
pathology.

2. A significantly higher incidence of bronchial
hyperreactivity in the groups of inhabitants of RCT
compared with the control group was revealed by
pharmacological inhalation test with salbutamol
drug. In children-residents of RCT, patients with
BA, the frequency of bronchial hyperreactivity sig-
nificantly exceeded this index in children without
bronchopulmonary pathology.

3. The absence of increased level of TBA-active prod-
ucts of LPO (malondialdehyde) was determined by
studying oxidative stress markers in children-residents
of RCT, patients without bronchopulmonary patholo-
gy and patients with BA. Phase changes in the anti-
oxidant system with a general tendency towards its
compensatory tension (stress) — an increase in the
activity of enzymes of glutathione, catalase, with de-
crease in activity of superoxide dismutase were noted.
4. Investigation of correlation of the external respi-
ration function indices and markers of oxidative
stress determined that indices of bronchial patency
at different levels of the bronchial tree were inverse-
ly correlated with the content of TBA active LPO
(MDA) products in blood serum of children-resi-
dents from RCT and directly correlated with the
activity of glutathione transferase. The activity of
glutathione transferase correlates inversely with the
frequency of bronchial hyperreactivity. The increase
in indices of bronchial patency is also associated
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Ka3HUKiIB OpOHXiaJbHOI MPOXiTHOCTi aCOIIiIOETHCS Ta-
KOX 3 MiABUIIEHHSIM aKTUBHOCTI (PEpPMEHTIB — aHTU-
OKCHUJIAHTIB CYNEPOKCUIIUCMYTa3U Ta TIyTaTiOHIIe-
poxcunasu. KopensiiliHi 38’ 13KM MOKa3HUKIB MTPO- Ta
AHTUOKCHUJIAHTHOI CUCTEM XapaKTepU3yBalucs 00ep-
HEHOI0 KOpEeJISLiiHOW 3aJIeXXHICTI0 iHTerpaJjbHOIro
noka3Huka aktuBHocTi [1OJI — Bmicty MJIA B cupo-
BaTIi KPOBi 3 aKTMBHICTIO TJyTaTioHTpaHCdepasu.
MaitoTh Mmiclie oO0epHeHi KOpessiiiiHi 3B I3KU BMiCTY
37Cs B TijIi 3 aKTUBHICTIO TJIyTaTioHTpaHchepasu i Iy-
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with an increase in the activity of enzymes — super-
oxide dismutase and glutathione peroxidase antioxi-
dants. Correlation bonds of the pro- and antioxidant
system parameters were characterized by inverse
correlation dependence on the integral index of the
activity of LPO-content of malondialdehyde
(MDA) in blood serum with glutathione transferase
activity. There is an inverse correlation between the
content of '’Cs in the body with the activity of glu-
tathione transferase and glutathione peroxidase.
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