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Y 809% Oemeii ¢ nuesoneppumamu duaznocmuposana Ouchynxyus IH0omenus 6 sude CHUXenus NPoOYKUUU OKCl-
da asoma sndomenuen.



Toavko y demeil ¢ nueroneppumamu u ¢ ouchynryuei sndomenus 06HAPYKEHO YeaUUCHUE 8 KPOBGU YPOB-
Hs CMAOULLHBLY Memadoaumos okcudd a3oma, Kax NOKA3AMeNs CYMMAPHOU NPOOYKUuY oKkcudd a3omd 6 opzd-
Husme. Pe3yivmamol nokasvieaiom, 4mo 6 namozenese nueioneppuma y oemei GaAKHAS POJb NPUHAOLEHK UM
CHUXKEHUIO NPOOYKUUU OKCUDA a30ma IHOOMeNUeM U NOBLIULEHUTO e20 NPOOYKUUU MAKPOhazamu.
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DETERMINING OF THE ROLE OF THE ENDOTHELIUM AND MACROPHAGAL NITRIC
OXIDE AT RHE MECANISMS OF THE DEVELOPMENT OF THE PYELONEPHRITIS AT

CHILDREN

At investigation of 100 children with pyelonephritis the functional test wit reactive hyperemia was used,
the level of the stable methabolites of the nitric oxide at the blood was determined. At 80% children with

pyelonephritis the endothelium dysfunction was found.

At children with pyelonephritis and endothelium dysfunction the level of the stable methabolites of nitric
oxide as parameters of the summary production of the nitric oxide was found. It was revealed that important
role at pathogenesis of pyelonephritis decrease of the nitric oxide production by endothelium and increase its

producing by macrophages was play.
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3abosieBaHMs OpraHOB MOYEBOW CUCTEMbI — OAHA U3 HaU-
6osee aKTyanbHbIX NPO6JEeM COBPEMEHHOW MEAULUHBLI U, B
nepBylo ovyepenb, neguatpuu. Mo gaHHeiM BO3 naTtonorusa op-
raHoB MOYEBOM CUCTEMbI Y leTeN 3aHMMaeT BTOPOE MECTO NoC-
e 3aboneBaHUi pecnupaTtopHoro TpakTa [2]. OgHaKo naTore-
He3 nuenoHedpuTta, Kak Hanbonee pacnpocTpaHEHHON HO30-
NIOrMYecKon GopMbl NAToIOrMM MOYEBOM CUCTEMbI, HA Hal
B3rNsf4, u3y4eH HegoctatoyHo. CyuiecTBytolMe NpeacTaBneHuns
0 MexaHu3Max pa3BUTUS NMenoHedpuUTa CBOAATCA NpenMyLle-
CTBEHHO K BOCNaneHuto, Nnpupoa KoToporo MMeeT MUKPOOBHbIH
xapakTtep [11]. BaxHoe 3Ha4yeHWe B pa3BUTUK NuesioHedputa
MMeIoT 3aCTOM MOYU, HapyLWeEHUA BEHO3HOTO U IMMbaTUYECKO-
ro OTTOKa U3 NOYKKU. B nocneaHue roabl NnaTeHTHbIW, HEAUATHO-
CTMPOBAHHbIN U TOPNUAHBLIA K N€4EHUI0 NUENOHEDPUT, a TaKKe
KOMOWHUPOBaHHbLIV rnoMepysioHebpUT-nuenoHedbpuT CTaHOBAT-
¢ 6M4OM 340POBbS 06LWECTBa, TaK KaK CUMMITOMaTU4YecKas ru-
nepTeH3ns, BbiI3BaHHas MopaxKeHMEM NMOoYeK, NePexoauT B rm-
nepToHMYyecKyo 6one3Hb. O4eBMAHO, HegocTaToyHasa apdek-
TUBHOCTb MPOBOAMMON TEpPaANMUKN MOXKET 6biTb 06YCNOBIEHA HE-
[OCTaTOYHbIMU NpeACcTaBliEHUIMU O MEXaHM3Max pasBuTuUS
[aHHOro 3abonieBaHuUs.

PaclwmndpoBKa OCHOBHbIX 6MONOrMYECKUX CBONCTB OKCHAa
a30Ta — CO3J4aET OCHOBY M OTKPbIBAET HOBbIE MEPCMEKTUBLI B
[leTannMsauunun natoreHesa 3abosieBaHui NoYeK, a, cliefoBaTenb-
HO, U ux nevyeHus [4, 13]. U3BeCTHO, Y4TO cy6CTpaTOM OKcUAaa
a30Ta 9BNgeTcqd aMMHOKUcnoTa L-aprmHuH. CUHTE3 oKcupia a3o-
Ta ocyuwiecTBaseTca NyTém npeBpaleHns L-apruHmHa B L-unt-
pynnuH. O6pa3oBaHne OKcUAa a3oTa NPOUCXOANUT NPU y4acTun
Tpéx nsovopm NO-cuHTas (NOS): ABYX KOHCTUTYLLMOHANbHbIX
(aHpgoTennanbHaa — eNOS u HenpoHanbHaa — NNO) u ogHoM
nHayunbenoHon (MakpodaranbHas — iNOS). Joka3aHo, 4TO
aktMBHOCTb eNOS 1 NnNOS o6ecneynBaet GOHOBLIN UM 6a3anb-
Hbl1 YDOBEHb OKCMAA a30Ta B KPOBU. B 06bIYHbIX YCNOBUAX
MaKkpodaranbHas dopma NOS TaKkKe onocpenyet 6a3alibHbIN
CUHTE3 OKCKAa a30Ta, a MPU CTUMYNALUN LUTOKUHAMU — KOJIU-
4eCTBO OKCMAa a30Ta B Nna3me pe3Ko Bo3pacTaeT [9].

OKcuay a3oTa NpUHAAIEXUT MHOXKECTBO pas3/iMyHbIX 6GMO-
NIOTUYECKMUX QYHKLUIW: Npexae BCEro — 370 BaXKHeNWnn dak-
Top Bazogunatauum cocyaoB [3, 14]. Takxke oH onocpegyet
perynsuuio cCocyaucToro ToHyca Yepes3 HUTpepruyeckue He-
pPBHblE BOJIOKHA, OCYLLECTBASAOLME HEaAPEHEPTUYECKYIO, HEXO-
NIMHEPTUYECKYIO Ba3oaunnatauuio, BbIMOIHAS POJib HEMPOMEHU-
atopa. OKcua a3oTa OCyLWecTBASET aHTUarperalnoHHbIe U aH-
TUafresnBHble aQdEKThI, PEryinpys TeM caMblM pPeosiormyec-
Kne CBOMCTBA KPOBMU.

OKcuAa a30Ta MOXKET oKa3blBaTb KaK 3allUTHOE, TaK U Nno-

Bpexaaluiee JecTBME, BbICTyNas U Kak CUrHaibHasa MONEKY-
fla, U KaK TOKCUH, 4TO 3aBUCUT OT €ro KoHueHTpauuu [4].

B He60nblWMX KOHUEHTPaLMUSAX OKCUA a30Ta 061afaeT aHTH-
OKCUAAHTHBIMW, @HTUTPOMOOTUHECKUMU, @ TAKKE aHTUaAre3nB-
HbIMU 3P dEKTAMU, YTO BaXKHO AN o6ecneyeHns HopMalbHOro
KPOBOTOKa. BcneactBue HegoctaTto4yHOro o6pas3oBaHus okcuaa
a30Ta — aKTUBUPYKOTCS NMPOOKCUAAHTHbIE, TPDOMGOTUYECKUE U
apyrue apdeKTbl NOBPEKAEHUS.

C Apyrov CTOpOHbl JOKa3aHO, YTO B M36bITOYHbIX KOJN4Ye-
CTBax OKCMA a30Ta NposBASET HEGNAronpuUsaTHble (LUTOTOKCH-
YecKue, NMPOOKCUAaHTHbIE, MPOBOCMNANMUTENbHbIE, MPOKOArysiH-
THble) CBOMCTBA.

MexaHn3Mbl MOBPEKAEHUSA KNETOK NPU TMNEPNPOAYKL MU OK-
CuAa a30Ta yHMBepCanbHbl. M36bITOYHbIE KONMYECTBA OKCUAA
as30Ta noaaBnaT GepMeHTbl AblXxaTeNbHOM Lenu, unkna Kpeb-
ca 1 cuHTesa AHK. Ecnn HaHOMONSIpHbIE KOHLIEHTPALMKU OKCH-
[la a3oTa Bbl3blIBaOT 06paTUMOE UHTMBUPOBAHME MUTOXOHAPU-
aNibHOTO AblXaHWS, TO MUKPOMOISIPHbIE KOHLEHTPALLMK OKCHAaa
a30Ta, 06pasyolmnecs Npu ydyactum nuayumnéenoHon popmoel NO-
CUHTa3bl, Bbl3blBalOT HEO6pPaTUMble U3MEHEHU PEPMEHTOB
ablxatenbHon uenu [7].

lMpooKkcuaaHTHOE JENCTBME OKCHAA a30Ta CBSAI3AHO CO CMOo-
COGHOCTbI0 06Pa30BbIBaTb MOLLHbIA MPOOKCUAAHT MEPOKCUHMUT-
puT [12]. MowHbIM akTnBaTopoM iNOS, npoayumpylowen Bo
MHOro pas 6o0/bliee KONMYECTBO MOJIEKYN OKCHAA a30Ta, YeM
NpPWU y4acTUU KOHCTUTYTUBHbIX €€ N30POpPM, ABASIOTCA IMMOMNO-
nMcaxapuibl rpamoTpuLaTenbHbiX 6aKTEPUN, SBASOWMECS OC-
HOBHbIM 3TUOIOTMYECKUM GAKTOPOM MUKPOBGHO-BOCNANUTENb-
HbIXx 3a6oneBaHuni noyek [13, 17].

B nnasme KpoBM 60/bHbIX CEMCUCOM TaKKe BbIIBAAOTCH
NOBbILEHHbIE KOHLLEHTPAL MW HUTPATOB U HUTPUTOB — CTabUIIb-
Hbix MeTa6onnToB NO [8]. UMeHHO ¢ rMnepnpoayKLumnen okecmnaa
a30Ta CBSA3aHO pe3Koe NnajeHne KPOBAHOI0 AaBNeHWs Npu cen-
TUYecKoMm wokKe [8, 18].

YcTaHOBNEHO, YTO MOJIEKY/Aa OKCUAA a30Ta o6najaeT Yypes-
Bbl4aWHO LWMPOKUM CMEKTPOM AENCTBMSA, BNAOTb 4O BO3AEN-
CTBUSA Ha reHeTn4yecKu annapat [16]. YCTaHOBNEHO, 4YTO BbICO-
KWEe UNKN CYOKPUTUYECKUE (MUKPOMONAPHBLIE) KOHLEHTPaL MK
OKcuaa a3oTa, o6pasyolimnecs iINOS, Bbi3biBalOT Heo6paTnMble
M3MEeHEHUA GePMEHTOB AblXxaTeNbHOM Lenn u nogaBneHune nu-
pyBaTaernaporeHasbl, cuHte3a HK [6].

MTaK, uMmetowmecs gaHHble nMTepaTypbl AalOT OCHOBaHWe
nonaratb, YTO OAHWM U3 NATOrEHETUYECKUX MEXAHU3MOB KK-
HUYECKUX CUHOPOMOB NpMU NuenoHeppuTax MoryT 6biTb Hapy-
leHMs B rOMeocTa3e OKCuAa a30Ta, YTO MOXKET Bbl3BaTb psj
Heb6naronpuaTHbIX NocneacTeu [15]. B cBA3K ¢ aTUM onpejae-



NIeHUe YPOBHSA cTabunbHbIX METAGOIMTOB OKCH/a a30Ta MOXKET
MMeTb 3Ha4YeHue AN9 BbISCHEHUS ero poin B reHes3e Hapylie-
HUW NpU NuenoHedpuTax y geTen.

Llenblo paboTbl ABASETCH BbISCHEHWE PONM OKCuAa a3oTa
3HAOTENMANIbHOIO U MaKpodaraabHOro NPOUCXOXAEHUSA B Me-
XaHM3Max pa3BuUTUA nnuenoHebpuTa y AeTen.

Matepuan u metoabl

Bcero Haxoaunocb noa HabnwoaeHnem 140 peten: 100 pe-
Ten ¢ nuenoHedputamu ot 3 go 18 net, NPOXoAMBLINX CTaALMO-
HapHoe nevyeHune B ycnosuax Y3 «A0KB» r. [pogHo (0CHOBHas
rpynna) n 40 npaKTUYeCKu 340POBbIX AeTeN (KOHTPOJIbHas rpyn-
na). lpynnbl o6¢cnegoBaHHbIX A€TEN HE OTAMYANIUCh MEXAY COo-
601 (p>0,05) no BO3paCTHOMY M Macco-poCTOBOMY NoKa3aTe-
NaMm.

Mpu nomowwm GyHKLMOHANBHOIO TecTa C PeaKTUBHOM rune-
pemuen y Bcex geten ocyulectsieHa oueHka NO-cMHTa3HOM
aKTMBHOCTM 3HAOTENINS COCYOB, @ MO KOHLLEHTpaL WU B KPOBU
NPOAYKTOB Aerpajaunu oKkcuaa a3oTta Uau ero ctabunbHbiX
meTabonnToB ([NO,]) — M3ydeHa cymMMapHas NpoayKUWs AaH-
HOM MONEKyNbl B OpraHnadme. Y naumneHToB C nuenoHedbputamm
3TW UCCNefoBaHUSA BbIMOMIHEHbI HA GOHE KOMMIEKCHON KIWUHMU-
4YEeCKOMN OLLEHKM GYHKLIMOHANbHOMO COCTOSAHNUSA MOYEK.

o pe3dynbTatam TeCTa C peaKTUBHOW rMNepeMnen 3 getem
¢ nuenoHedpuTaMm OCHOBHOM rpynmnbl 6biM cHOPMUPOBAHDLI
NOArpynnbl MauMEHTOB ¢ NUenoHedpuUTamm U ¢ AUCOYHKLMEN
aHpgotenusa (1-a noarpynna, n=80) n 6e3 ANCHYHKLMNKN IHAOTE-
nma (2-9 noarpynna, n=20), KOTOpble TaKXe He OTInYanucChb
Mexay co6on (p>0,05) no Bo3pacTHOMY M Macco-pOCTOBOMY
nokasaTtensim.

OueHKy NpoayKLuMn OKcuaa a3oTa 3HAOTEMEM COCYAOB Y
BCEX AETeW M NOAPOCTKOB B YC/IOBUSAX peoBasorpadmMyeckoro
nccneaoBaHWs NyibCOBOro KPOBOTOKA NMpeanieybs OCyLWwecTB-
NAAU NyTEM BbIMOJHEHUS TeCTa C PEaKTUBHOMW runepeMmuen u
NpPo6bl C HUTPOrULLEPMHOM MO O6LLENPUHATON METOAMKE B MO-
andukauuum [1] Ha peoaHanusaTope (PeoaHanu3atop 5A-05,
YKpauHa). BbolpaKeHHOCTb 3aBMCMMOWM OT 9HAOTENUA aunarta-
LMW COCYAOB B TECTE C PEAKTUBHOW rMnepeMmnein onpeaensnm
N0 CTeNEeHU MaKCUMabHOro yBeNMYEHUS NybCOBOro KPOBOTO-
Ka (MK ,...) B npeanneybe B NepBble 2 MUHYTbl BOCCTaHoOBNE-
HUS KPOBOTOKA Nocne 4-X MMHYTHOM OKKJI03MK NaeYeBOn apTe-
puun. OKKNO3KUS NievYeBOn apTepun JoctTuranacb nNyTem Hasno-
YKEHWS Ha NJIe4o MaHXeTbl TOHOMETPa U MNOBbILEHWS B HEN AaB-
neHuns Ha 50 MM pPT. CT., NPEBbILLAOWEro 3aperMcTpupoBaHHbIe
y 06cneayeMoro 3Ha4eHuns CUCTONIMYECKOro apTepmanbHOro JaB-
neHusi. B KayecTBe KOHTPOSA UCMONb30BANN OLEHKY CTEMEHMU
npuMpocTa KPOBOTOKA B Npefnieybe y AeTel B OTBET Ha NpUem
HuTporaunuepuHa (0,01Mr/Kr), KOTOPbIA XapaKTepu3yeT COCTO-
AHWE 3HAOTENUN HE3ABUCUMBIX UAU MUOTEHHbIX MEXaHU3MOB
Ba3oaunaTalMu CoCyaoB npeanneybs. YBenmyeHme nyabCcoBo-
ro KpoBOTOKa B npeanneybe meHee 10% TpaKToBanu KaK CHU-
eHne NO-CMHTa3HOM aKTUBHOCTH 3HAOTENNSA U KOHCTAaTUPOBa-
NV Hanu4yue y naumeHToB ANCOYHKLMKM aHAOTENUS. [laHHOE 3aK-
NntoyeHne 6bI10 NPaBOMOYHbBIM NMPU OOGHAPYKEHUN YBENUYEHUS
ny1bCOBOr0 KPOBOTOKa B Npeanneybe Ha 19% u 6onblue nocne
nprvema HUTPOrauLLEPUHA, HTO CBMAETENLCTBOBAIO O COXPaHe-
HWUW TyaHUNaTUWMKNA3HOrO UAKU 3HAOTENNN-HE3ABUCUMOTrO Me-
XaHW3Ma aunartaluu cocynoB.

O6pa3oBaHMe OKcMAa a30Ta B OpraHM3me oLeHMBaan no
KOHLEHTPaLMK B KPOBM NPOAYKTOB Aerpajalmu okcuaa asorta
(Mnun ero ctabuNbHbIX METab0NTOB NI HUTPUTOB U HUTPATOB —
[NO,]) o6wenpuHATEIM CNEKTPOGOTOMETPUHECKUM METOLOM
(«Specord», [epmaHus) c UCNONb30BAHMEM KagMUsl U peaKTMBa
[pucca [10].

[Mony4yeHHble pe3ynbTaTbl 06paboTaHbl CTATUCTUHECKMU C UC-
noJib30BaHNEM METO0B MapaMeTPUYECKOM U HEMapaMeTpuyec-
KoM cTaTUCTUKKU: KputepuneB Wilcoxon, Mann-Whitney, t-kpute-
pusi CTblofeHTa, KOppPensLMOHHOro aHan1sa no Spearmann npu
ypoBHe 3HayMmocTn p<0,05 n npeacTaBfieHbl B BUae cpeaHen

M cpefHeKBaapaTMYHOro oTKIOHeHUA (M£STD) [5].

Pe3ynbtaTthl M 06CyxaeHUe

KoHUEeHTpaLunsa ctabuiibHbIX METAab0JIMTOB OKCKUAa a30Ta B
nna3me KpoBW y MaLMeEHTOB € NnenoHedpuTaMmn OCHOBHOM rpyn-
nbl cocTaBuna 23,6+4,63 MMONb/N U 6Gbla CTaTUCTUYECKMU 3HA-
YMMO Bbllle, YeM y AeTer KOHTpoJbHOW rpynnbl (17,5£5,21
Mmonb/n, p<0,001) (tabnuua 2). KoHueHTpaunsa cTabuiibHbIX
MeTabo/IMTOB OKCMAa a30Ta B Naa3Me KPOBU y AeTen ¢ NMeno-
HedpuTamu ¢ AMCHYHKUMEN aH[OTENUS cocTaBuna 24,9+3,49
MMOJIb/J, YTO OKa3an0Cb TaK)Ke Bbllle, YEM Y AETEN C MUeno-
Hebputamn 6€3 guchdyHKUnK aHgotenus (18,0£4,83 mmonb/
n, p<0,01) u B KOHTponbHOM rpynne (p<0,01) (Tabnuua 2).

Y neten 6e3 auchyHKunmn sHgotenus [NO ] He oTandanach
OT NMOoKa3aTens B KOHTpose, coctaBuB 18,0+4,83 MMonb/n
(p>0,05). YBennMyeHne B KpOBU JeTen c nuenoHedputamu c
ANCOYHKLMEN IHAOTENNA YPOBHSA CTabUIbHbIX METAab0NNTOB
OKCKAa a30Ta CBMAETENbCTBYET O TMNEPNpoAyKL MM OKCHaa a30-
Ta, B TO BpeMS KaK y AeTel, He UMetoLWw X ANCOYHKLUKU IHA0TE-
JIUS 3TOT NOKa3aTeNlb HE UBMEHSANCS.

Mcxoas M3 nonyvYeHHbIX AaHHbIX, MOXHO npeanonaratb, YT
rMNepPnpoayKLMNs OKCMAa a30Ta MOXKET UMETb BaXKHOE 3Haue-
HWE B YCUJIEHUM AeCKBaMaLMmn IHAOTENNA KPOBEHOCHbBIX COCY-
40B. MHOTrHe 13 natoreHHblx abPEeKTOB OKCUa a30Ta peasu-
3yloTce Yepe3 o6pa3oBaHWe BbICOKOTOYHOIO COeANHEHHUS ne-
poKkcuHuTpuTa [18]. NepokenHmnTput (ONOO"), KaK M OKCKUA a30-
Ta, BHOCUT CYLLECTBEHHbIVW BKJ1aZ B MPOTEKaHWe naTosiornyec-
KUX npoueccoB B noykax. OH o6nagaet ropa3no 60nbluen pe-
aKLMOHHOM CMOCOBHOCTbIO, YEM OKCUA a30Ta U CYyNepPoOKCUAHbIM
paauKan, ydyactByeT B HUTPO3UIMPOBAHUN TUPO3UHA U LLUCTEN-
Ha B pasfinyHblX 6en1Kax, HULKALUKN MEPEKUCHOIO OKUCNEHHUS
JIUNMUAOB, MHAKTUBALMUW aKOHWTa3, NOAABJIEHUM TpaHcnopTa
3MIEKTPOHOB B MUTOXOHAPUAX U B OKUCIEHUU OGUOTOTUYECKNUX
TWONOB. HUTpo3unupoBaHne TMPO3UHA NOA BAUSHUEM MEPOK-
CUHUTpUTa yxyawaeT pochopuanpoBaHune n ajeHunMpoBaHue
6enKoB, B pe3yfibTaTe Yero HapyLwatTcs NPOLLECChl BHYTPUKIe-
TOYHOM CUrHanM3auunun. [epoKCUHUTPUT aKTUBMUPYET anonTos. B
OT/INYME OT JOHOPOB OKCUAA a30Ta MEPOKCUHUTPUT aKTUBUPYET
arperaumo TpoM60LUMTOB.

[epoKCUTPUT HeEPEePMEHTATUBHBIM MYTEM MOXKET OKUCNATb
nMnonpoTeunabl apTepuanbHON CTEHKKU, TEM CaMblM CNOCO6CTBYS
NOBPEXIEHUIO COCYANCTOro 3HAOTENUS. BbiCOKME KOHLIEHTPA-
LMK OKCuAa a3oTa M o6pa3oBaHne U3 HEFO NPOAYKTOB C OKMUC-
JIUTENbHBIMW CBOMCTBAMM, B TOM YUC/E U MEPOKCUHUTPUTA, MOTYT
ABUTbCH MPUYMHOM MOBPEXKAEHUS SHAOTENNS COCY0B. YCTaHOB-
JIEHO, YTO BbICOKME KOHLIEHTPaLMM OKCUAa a30Ta He TOJIbKO
06yCN0OBAMBAIOT BblpaXeHHbIM 9pPEKT Ba3oamnaTtaLnm, Ho TaK-
€ MOryT OKa3blBaTb NOBpeXjatolee JeVCTBME Ha IHAOTENNN
COCYA0B C Pa3BUTUEM UX CTOMKOW BAa30OKOHCTPUKLMH.

Taknm 06pa3oM, Mo pe3ynbTaTaM TecTa C peaKTUBHOM rune-
pemuen y nogasnsatouero 6onblimnHcTBa ageten ¢ MNMH (80%) 06-
HapY>XEHO CHUXEHWE NPOAYKL MM OKCMAA a30Ta IHAOTENNEM UK
AnarHoctTupoBaHa AMCPYHKLMA aHfoTenuns. [MpuyeM ToNbKo y na-
uneHToB ¢ MH 1 ¢ AuchyHKLUMEN IHAOTENUA OOHAPYKEHO CTa-
TUCTUYECKMN 3HAYMMOE yBEMYEHNE CyMMapHOW NPOAYKL MUK OK-
cupa a3oTa B opraHuame. lMpuHUMas BO BHUMaHWe, 4To Npo-
OYKLUMS OKCUAa a3oTa 3HAOTENMEM Y JAHHOW KaTeropuu nauyu-
€HTOB NaTOJIONMYECKU CHUXKEHA (B CMy MOPPONOTrMYEeCcKOoro no-
BpeXAeHUs aHaoTennsa nmbo ero GyHKUMOHaNbHOM 6a0Kaabl),
cnefyeT KOHCTaTUpoBaTb: TMNEPNPOAYKLMA OKCHaa a3oTa y na-
LIMEHTOB C nuenoHedputamun 06ycrioBlEHA MOBbILEHNEM aK-
TUBHOCTU MaKkpodaranbHon NO-cuHTa3bl, o6najatolien Bblipa-
EHHbIMU MHAYLMGENbHBIMY CBOMCTBAMM.

PesynbTaTthl HawWx MccnegoBaHWin CBUAETENLCTBYIOT, YTO B
natoreHese pa3BuUTUSA NMeNoHedpuTa y AeTen BaxHas poib nNpu-
HaANEXNUT CHUKEHMUIO MPOAYKLIMM OKCMAa a30Ta 3HAOTENNEM U
NoBbILIEHNE ero npoaykunn makpodaramu. lNpegnonaraetcs,
4TO MUKpPOdopa, BO3AENCTBYIOWAA HA OpraHn3m pebeHKa npu-
BOJWT K MOBbILWEHNIO aKTUBHOCTU MakpodaranbHon NO-cuHTa-



3bl, KOTOPas MHOTOKPATHO yBEMYUBAET B o4are BocnaleHus
NPOAYKLIMIO OKCMAa a30Ta, cnocob6CTBYS 06pa3oBaHuUio cBO6O-
HOpaAWKanbHbIX MPOAYKTOB (B TOM YUCNE U MEPOKCUHUTPUTA),
KOTOpble OKa3blBalOT KaK MECTHOE — Ha TKaHb MOYKM, TaK U
CUCTEMHOE — Ha 3HAOTENNI COCYA0B NMOBPEXKatoLLee AeNCTBUE.
B nocnegHem cnyyae pasBuBaeTcs AUCOYHKLMKW IHAOTENUS,
KOTOopas CONPOBOXKAAETCHA NaTONOrMYECKUM CHUXKEHUE 3HA0TE-
IMN-3aBUCUMON BaloamiaTaumnu u pa3BUTMEM CUCTEMHOWN Ba-
30KOHCTPUKLMUKU C SBNEHUAMU apTeEPUabHON TMNEPTEH3UN.
CucteMHas Ba30KOHCTPUKLMSA, B CBOK o4yepelb, MPUBOAUT K
yxyalweHuto nepdys3nmn TKaHen (0COOGEHHO B OpraHe-MuLLIEHN-MOY-
Kax), 3aMefneHuIo 3NMM1UHaLMnM MMKpo®opbl U3 o4ara Bocna-
JIEHWS U YCUNIEHUIO OKCUAATUBHOIO CTpecca C SBIEHUSIMU LIUTO-
NecTpyKLunm — GOpMUMPYyst MOPOYHbIM KPYr M cnoco6CcTBys 6osee
rny6oKMM MaTtoMOpP@ONOrMYECKUM NMOBPEKAEHUAM NMOYEYHON
TKaHW ¥ 3HA0TENNS.
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