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POJIb KJIITUHHOI TIIIOKCII B ITPOT PECYBAHHI XPOHIYHOTI'O
T'TOMEPYVJIOHEPUTY VY AITEU

MAIDANNYK V.G.!, BURLAKA E.A."?, BAGDASAROVA I.V.’, FOMINA S.P.}
ROLE OF CELL HYPOXIA IN CHRONIC GLOMERULONEPHRITIS PROGRESSION IN CHILDREN
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Pestome. [lloxazamenu XPOHUUYECK02c0 60chdineHusd, KAemo4HOU 2UnoKcuu u anonmosa U3y4ensvl y 48

00bHbIX Oemell ¢ Heghpomuueckoi hopmoll enomepyroHeppuma. YcmaunoeieHo, umo pazeumue 3a001e6aHUS
Conpoeodciaemess pocmom CKOPOCMU 2eHepUpOBAHUs CYNePOKCUOHbIX pAOUKAA-AHUOHO8 HelimpopuabHbIMU
CDAHYAOUUMAMU, NOBbIULEHUEM YPOBHS UHOYUUPO8AHHO20 2unokcuel pakmopa HIF- lo.u cHusicenuem akmusHocmu
pakmopa cucmemvl aHmuanonmosHoil 3aujumst Bcl-xL, a cmeneHv 6bis16AeHHbIX UBMEHEeHUI 00CMO8epHO
3a8ucum om UHMEHCUBHOCIU NPOMEUHYPUL U HAAUYUS HAPYUeHUs QUAbMPAUUOHHOU QYHKUUU noyek. Jlokazana
UeaecoodpasHoCmov UCHOAb308AHUS U3YHEHHLIX NOKazamedell 6 Kavecmee NpeduKmopos HeOAa2onpusimHo2o
meuenusi enomepynonegpuma. C yuemom Gbuis6AeHHbIX UBMEHeHUU NpedcmasieH MeXaHusm @opmMuposanus
UHOYUUPOBAHHBIX 2UNOKCUEH NOBPENCOCHUT NOYEK NPU NPOPECCUPOBAHUL 2A0MepYAOHedpuma y demelil.
Summary. Indicators of chronic inflammation, cellular hypoxia and apoptosis were studied in 48 nephrotic
children. It was found that the disease course is accompanied by increased speed of superoxide radical-anions gen-
eration by neutrophilic granulocytes, increased levels of hypoxia-induced factor HIF- lo. and decreased expression
of antiapoptotic factor Bcl-xL. Detected changes significantly depended on the degree of proteinuria and declining of
glomerular filtration rate. Utility of studied parameters was proved as predictors of unfavorable disease course. The
mechanism of progression of hypoxia-induced renal damage in children with nephrotic syndrome was presented.

BCTVYII. Xponiunuii rmomepyinoHedput (XT'H)
€ OCHOBHOIO MIPUYMHOIO PO3BUTKY XPOHIYHOIO 3a-
XBoproBaHHS HUPOK (X3H) B autsuiii HedpoJiorii.
Mexanizmu nporpecyBanHst X3H, a XI'H 3oxkpema,
3aJIMIIAI0THCS CHOTOHI 111e HEAOCTAaTHHO BUBYEHU -
mu [1]. XI'H BigHOCSTH 00 I'pyNy iMyHO3aIlaJIbHUX
3aXBOPIOBAHbD, SIKi XapaKTepU3YIOThCSI, KPiM HEYTOU -
HEHOI eTioJIorii Ta CXOXUMU JIJAaHKaMU ITaTOreHe3y 3
IMYHOPETYJISITOPHUM IucOaiaHCOM, TiCTOJOTIYHOIO

Inrperra BapraniBna barnacaposa
tes.: (0 44) 285 36 44

reTepoOreHHICTIO, HellepeadadyyBaHUM Iiepedirom
Ta TIpOOJIEMHUM IIPOTHO30M 4Yepe3 MOXIIMBICTb
IporpecyBaHHsI 10 TEepPMiHaJbHOI CTalil XpOHidu-
Hoi HUpKOoBOi HegoctatHocTi (TXHH). BigoMo, 110
3MEHILIEHHS KUJIBKOCTI (DyHKIIIOHYIOUMX HE(PPOHiB
npu roMepyJoHedpUTI iHIlliI0E MeXaHi3MU KOM-
IEeHCATOPHOro POCTy HEeMPOHIB, SKi 3aJMILIMIKUCS
[2]. ITaTodizionoriuHi OCHOBM KOMIIEHCATOPHMX
MPOIIECiB Ta MPOTPeCyBaHHS 3aXBOPIOBAHHS IyKe
MoAiOHI i 3a0e3MeuyyloThbcsl Ha KJIITUHHOMY piBHi
npoiidepali€io KJIiTUH ([JIOMEPYJISIpHUX, TYOyIsIp-
HUX, iIHTepCcTULiaTbHMX ). OIHAK ITPU TTATOJIOTII HU-
POK MOpPYIIEHHS PeryJssiii mpoai¢pepaTUBHUX IPO-
LIECiB NPU3BOIUTH 1O HE3BOPOTHUX TiCTOJOTIYHUX
3MiH (pO3BUTKY INIOMEPYJIOCKIepo3a, TYOYIsSIpHUX
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KicT, iHTepcTuLiaibHOro ¢idpo3sy). B ix hopmyBaH-
Hi BaXXJIMBY POJIb Bilirpa€ i XpoHi4HE 3aIlaJieHHS,
ske rpu XI'H xapaktepusyeTbest HecnieluiuHiCTIO
[3, 4].

Jo ¢akTopiB, siKi BU3HauatoTh nepedir XI'H,
BiIHOCSAThH CTYIiHb TOIIKOIXEHHS TJIOMEPYISIp-
HOTO amapaTry HUpPOK, 1110 0e3MmocepeIHbO BILIMBAE
Ha piBeHb MPOTEIHypii, Ta CTYMiHb YHOBiLIbHECHHS
IIBUAKOCTI KITy6oukoBoi ¢inbrparii (KD) [1]. Are,
3a TaHWMU NOCJiIKEHb OCTAHHBOTO NECATUPIUYS,
nporpecyrwoyde TMOripiieHHsT (GyHKIIIT HUPOK Mpu
JIOMEPYJISIPHi MaToJIoril TiCHO MoB’s13aHe, B Mep-
Iy 4epry, 3i CTyleHeM TYOyJIOiHTepCTUIiaTbHUX
nolKoaxkeHb [5]. TonoBHUIA (piHATBHUI eTar po3-
Butky TXHH, sk cTBepmKye Bucynyta Fine L. rirmo-
Te€3a XPOHIYHOI TiMOKCii, peai3yeThCs Yepe3 Xpo-
HiYHY imeMiro B TyOymoinTepctuiii [6]. YacTkoBO
MeXaHi3MM iHAYKIIii Tirmokcii BxXe BuB4YeHo. I1pu Ko-
pPOTKOYACHi# IIii cTpecoBux (pakTOpiB KJIITUHHA Ti-
MOKCis JomoMara€ peaaidyBaTh 3aXUCHI MEXaHi3MU,
CcHpMs€ aganTallii Ta BUKMBAHHIO KIITUH. KpuTnaHy
poJIb B aAeKBaTHIil BiIIIOBIiAI OpraHi3aMy Ha TilOK-
cito Bifirpae rinokcisi-inmykonanuii ¢paktop (HIF),
B mepiy yepry, itoro la izopopma (HIF-1a), n0-
Kajli3oBaHa II€peBaXHO B TYOYISIPHUX KIIITHHAX
HedpoHy [7, 8]. 3a yMOB XpOHiIYHOI TiMokKcii 3poc-
taHH# piBHS HIF-1o mpu3BoauTh 10 HE3BOPOTHOTO
MOIIKOIKEHHS CTPYKTYP HUPKHU Ta PO3BUTKY i-
6po3y [9]. OCHOBHMMU TOYKAMM BIUIUBY MIPU LILOMY
€: 0e3nocepeaHs perysuis ¢pidporeHe3y; KOHTPOIb
eniTealbHO-Me3aHTiallbHOI TpaHcdopMallii; Moay-
JISILisl TTpOLEeCiB 3amajeHHsI, KOHTPOJb KUTTEBOTO
uukiy kiaituH [10]. OgHak, chbOrogHi BU3HAYEHO,
1110 cIeKTp peakiiii mpu akTuBalii HIF-1a 3HauHo
IIMpIIe i BKJIIYA€E 3MiHU B aHTiOreHe3i, epUTpoIIo-
€3i, KJIITUHHOMY MeTa0oi3Mi 3arajom, aroITosi
[11]. KoHTpoJiIb OCTAHHBOTO CKJIAAHMIA 1 3aJI€KUTh
Bijl OajaHCa aKTUBHOCTI MPO- Ta AHTUAMTONTO3HUX
(hakTOpiB, B IKOMY BaxkJIMBY pOJib Bilirpa€e poauHa
Bcel [12]. 1o 6inkKiB-KOHTpOJEPIB allonTo3y BimHO-
CITh TPOOYKTH €KCIIpeCil aHTHUAIIONITO3HUX TIEHiB
Bel-xL, sgxi momepemxyrouM akKTMBallil0 Kacrias,
rajJbMYIOTh KacKajl alloNTUYHOTO Tpoiecy [13]

Meta po60TH — TOCTIIUTH OKPEMi JJaHKHU MeXa-
HI3My XpOHIYHOI rinokcii mpu mporpecyBanHi XI'H
y IiTeH.

MATEPIAJIN TA METOJM. u3aiiH mocii-
JKeHHSI — OJHOMOMEHTHe (cross-sectional study),
00’ekT — 48 mauieHTiB (BikoMm Big 5 mo 18 pokiB) 3
aKTMBHOIO cTagieto HeppoTtuuHoi popmu XI'H, saxi
00CTeXWINCh B KJiHiLi auTsvyoi Hedposorii 1Y
«IHctutyt Hedposorii AMH Ykpainu» (kiiHiuHa
6a3za — AKJI Ne7 m. Kuesa) B 2009-2011 poxkax.

JliarHo3 BCTAHOBJIEHO 3a HasIBHOCTI KJIiHiKO-
JJabopaTOPHOro CUMITOMOKOMILIEKCY HedpoTuu-
HOTO cMHApoMY (TIpoTeiHypist >3 r/moba, rinoajb-
oyminypig <25 r1/n, rimepxojiectepuHeMis >6.5
MMOJIb/JI, HAOPSIKiB) Ta TPUBAJIOCTI 3aXBOPIOBAHHS
He MEHIIe poKy Big movatky. [TopyiieHHs pyHKIIii
HUPOK JOKYMEHTOBAHO MpPHU 30UIbIIEHHI PIBHS CH-
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poBatkoBoro kpeaTuHiHy (100-460 pmonb/m), IIO
CYMPOBOJIXXYBAJI0Cs 3MEHIIEHHSIM IIBUAKOCTI KIy-
6oukoBoi pinbrpanii (KP). Cran KD 6yno oineHo
3 BUKOPUCTAHHSIM cTaHaapTHoi ¢hopmynu IllBapia
(Schwartz G. J.) B ma/xB/1.73 m? [14].

3anexHo Bia (yHKIIiT HUPOK XBOpi Oyau po3-
noxaineni Ha rpynu: X3H 1 (mBunkicte K®>90 min/
xB/1.73 M?) — n=29, X3H II-1II (mBuakictp K®
30-89 ma/xB/1.73 M?) — n=19. I1anieHTi 3 IBUAKIC-
TIo KDO<30 min/xB/1.73 M2 0ynu BUKITIOUEHI 3 TOCITi-
JUKEHHSI.

KomMmmekc o6¢cTexXeHHS, OKpiM 3araJlbHOIIPUiA-
HSTUX METOIUK (OTJISII, MOHITOPUHT apTepiaJbHOTO
TUCKY, 3araJbHMI Ta OiOXIMIiYHMI aHali3M KpPOBi,
BU3HAUYEHHSI JO0OBOI MpOTEiHypii, BUBUCHHS Ce-
YOBOro OcCaay Ta KOHIIEHTPAIiiiHOI CIIPOMOXHOCTI
HUpPOK, ¥Y3]I opraHiB uepeBHOI HOPOXKXHUHU, TOLIO),
BKJIIOYAB BU3HAYEHHS MMOKA3HUKIB B KPOBi XBOPUX,
SIKi € MapKepaMM KJIITUHHOI TMOKCii Ta XpOHIYHOTO
3aMajeHHsI.

Briepure B maHiit KoropTi OyJ10 BUBYEHO PiBEHb
OKMCHUX MOIIKOMXKEHb 3a CTyIIEHeM aKTHUBAllil Heil-
TpOoGiIIBHUX TPAHYJIOUMUTIB KPOBi ILLISIXOM AOCIi-
JUKEHHSI IBUIKOCTI TeHEpPYBaHHSI CYNMEPOKCUIHUX
panukan-aHioHiB (O,~) METOIOM €JIEKTPOHHOTO Ia-
paMarHiTHOro pe30HaHCy 3 BAKOPUCTAHHSM CIiHO-
BOTO yJIOBJIIOBava 1-rigpokcu-2,2,6,6-TeTpaMeTI-
ninepuanuH- 1-oxkcuiy [15].

BusHadueHO piBeHb TilTOKCiSI-iHIYKOBAaHOI'O
¢akropy (hypoxia-induced factor — HIF), iioro i30-
¢bopmu la, B mIa3Mi Ta aHTMAMONTO3HOTO (hakTOpa
Bcl-xL B HefiTpodisax KpoBi 3 BAKOPUCTAHHSIM Me-
Tomuku western blotting (WB) [16, 17].

JI1s1 miArOTOBKY 3pas3KiB IIa3My XBOPHUX PO3-
Boauau B 0ydepi (50 MM Tris/HCI (pH 7.4), 50 MM
NaCl, 1 MM EDTA, 0,5 MM nutiotpeiron, 0,5% ne-
okcuxJjiopat Hatpio, 1,5% NP-40, 1 MM deHinme-
TUWICYJIb(hOHIIA (hJII0OPUT) y cHiBBigHOIIeHH] 1:100.
Ho 3pa3ka gomaBanu iHrioiTopu nmpotea3 (Protease
cocktail inhibitor, Roche Diagnostics, USA) B
cruiBBigHomeHHi 1:1000 mo KiHLIEBOro 06’eMy.
PospaxyHok 00’eMy 3pa3KiB IMpU HaHECEHHI B T'ellb
1151 eJIeKTpodope3y BUKOHAHO 3 ypaXyBaHHSIM KOH-
LIEHTpallil 3araJJbHOTo OiJKa IUTa3MU OOCTEKEHUX Ta
cycrieHsii kKJ1iTuH 3a MmetogoM bpendopaa (Bio-Rad
protein assay, CIILIA).

EnekTpodopes3paskiBmia3zmu TacycrieH3ii Heli-
TpodiniB ast ouinku piBHiB HIF-1a Ta Bel-xL npo-
Bomia B 12.5% mojiakpuiiaMiTHOMY TeJli 3 HACTyII-
HUM TpaHchepoM Ha MOJiBiHUIACH-AU(GIIOOPUIHI
MeMOpaHW Ta OJOKYyBaHHSIM MeMOpaH B 5% 3HexXU-
peromy moutomi Ha TBS-T (136 MM NaCl, 10 MM
Tris, 0,05% Tween 20). IHkyGaliito 3 IepBUHHUM
anTutizamMu (Mouse anti- Human HIF-1alfa Ab, BD
Transduction Laboratories, Ta Mouse anti-Bcl-xL
Ab, Cell Signaling) y criBBigHomeHHi 1:500 mpoBo-
JUIK TIpoTsiroM 12 ropuH mpu temnepatypi 4°C. B
SIKOCTi BTOPUHHUX aHTUTILJI BUKOPUCTOBYBaIM Anti-
mouse horsredish peroxidase Ab (GE Healthcare) B
koHueHTpauii 1:3000 3 iHKyOyBaHHSIM mpoTSIrom 1
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rOAVMHU MpHY KiMHaTHiKA TemmiepaTypi. Ilicist BimmMu-
BaHHsI MeMOpaH 3a nornomorow TBS-T npoBeneHo
Bi3yasizalito OiJKiB 3 BUKOPUCTAHHSIM XEMiJTIOMi-
HicueHntHoro cyoctpary (ECL, GE Healthcare, UK).
151 KOHTpOJI10 00’eMy 3pas3KiB, HAHECEHUX B TeJib
MpU eJeKTpodopesi, BAKOPUCTAHO B-aKTUH — OiIOK
LUTOCKeeTY («30J10THil ctangapT> WB aHamizy).

KoHTpoabHI MOKa3HUKKU OyJu OTpUMaHi MpU
o6cTexeHHi 19 yMOBHO 3M0pOBMX HiTeil (Hamaai —
”KoHTpousb”). B 1ili rpyri IBUAKICTb TeHEPYBaHHS
CYNEPOKCUAHMX panuKai-aHioHiB (O,~) craHoBUIa
0.33+0.10 HMonb/1-103 kJIiTMH'XB, a iMyHOpeak-
TUBHICcTb 11070 piBHiB HIF-1a Ta Bel-xL 6yna mpu-
iiHsTa 3a 100%.

Marepian omnpalboBaHO 3 BMKOPUCTAHHSIM
meTtoaiB BapiauiiitHoi cratuctuku (STATISTICA
6.0) Ta HermapaMeTPUYHKUX CTATMCTUYHUX ITiIXOMiB

(Mann-Whitney test) [18]. Kopensiilinuii 3B’130K
MiX BUOiIpKaMM po3paxoByBajiu 3a KoedillieHTOM
paHroBoi kopensuii CrnipmeHna (7). PesyabTatu
npenacrasieHo sk MeantSE, ctaTuctTuuHo n0cCTO-
BipHUM BBaxaBcs piBeHb P<0.05

PE3YJIbTATU TA OBI'OBOPEHHA.
HocnigxeHHs piBHIB akTUBallii HEUTPOhiJiB KPOBi
y niteid 3 XI'H BUSIBUIO TOCTOBipHE MPUCKOPEHHS
LIBUAKOCTi FeHepyBaHHSI CYNEPOKCUIHUX paauKal-
anioHiB (O,~),xapakTepHe U XPOHIYHOI0 3aMajeH-
Hs (puc. 1). [Ipu uboMy CTYMiHb 3aMabHOI aKTHUBALIi1
KJIITUH 3ajiexkaB BiJ HasiIBHOCTI MOpPYIIEHHS (iib-
TpauiitHO1 GYHKIIIT HUPOK - OiJIbIlI BUPAXKEHi 3MiHU
3a(hiKCOBaHi Yy XBOPUX 3 YIOBiJIbHEHHSIM LIBUIKO-
cti KO mpu X3H II-111 cT. (2.7940.22 HMomab/1-103
KJIITUH-XB poTu 1.55+0.7 0 HMob/1-10° KIiTUH XB
Brpyni 3 X3H I ct., P<0.01).
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Puc. 1. PiBHi 3ananbHOi akTUBAallii HEHTpOodiIbHUX rpaHyI01UTIB KpoBi y Aiteit 3 XI'H ta B KonTposni

BuBYeHHS TiMOKCMYHUX TMOIIKOIXEHb IPpU
XI'H y niteii 3a piBHeM HIF-1a B m1a3mi KpoBi XxBo-
PUX MOKa3aJ0 JOCTOBIpHE 3pOCTAHHS TOCTiIKEHUX

Kontpone X3HI  X3HII-II

WB: B-akTuH

napaMeTpiB B IOPiBHSIHHI 3 Tpynoro KoHTpoJo
(puc. 2).
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Puc. 2. PiBni HIF-1a B m1a3mi kposi xBopux Ha XI'H ta B KonTpodi: A — piBHi HIF-1a;
b — imyHopeaktuBHicts HIF-1a; *BinmMinHOCTI mocToBipHi. WB anani3
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Kpim Toro, mix crynmeHem pocty HIF-la Ta
HasSIBHICTIO TIOpPYIIEHHS (DYHKILii HUPOK BUSIBJIE-
Ha 3aJIEXKHICTh: TIlMMOKCUYHI MOPYIIEHHS 3pOCTaIn
npu 3MeHIeHHi mBuaKocTi K@ - gximo nmpn X3H
I cr. piBenr HIF-1la cranosus 128.6% (P<0.01 B
nopiBHsiHHI 3 KoHTponem), To npu X3H II-11I cT.
— 141.3% (p<0.01 B mopiBusiHHI 3 KoHTpojeM Ta
rpyrolo 3i 36epexeHo Kd).

OpWriHOAbHI HOYKOBI POBOTH

InguBigyanpHunii anani3z piBHio HIF-1 mnas-
MU Ta 1000BOI MPOTEIHYpil Yy XBOPHUX BU3HAUYMB Ha-
SIBHICTb MPSIMOTO TMO3UTUBHOIO KOPEISLiHHOIO
3B’s13Ky (r=0.61, p<0.01) (puc. 3). Lli nani cBiguaTh
PO 3aJIeXKHICTh PiBHS XPOHIYHOI TiMMOKCIil Bil CTy-
MeHSI MOIIKOAXEHHS (piabTpaliiiHOTO 6ap’epy HU-
pPOK Ta MiATBEPIXYIOTh O€3IMOCEepEeaHIO Y4acTh Ti-
MNOKCHUYHMX IMOIIKOMIXKEHb B mporpecyBaHHi XI'H.
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Puc. 3. BzaeMo3B's130k piBHs HIF- 10 mma3mu ta 1060Boi ipoTeinypii y miteii 3 XT'H

[Tpu uboMy, CTyMiHb 3HUXEHHS aHTUAIONTO3-
Horo 3axucty npu XI'H 3anexaB Bix HassBHOCTI ITO-
pyiieHHs1 (yHKUii HUpokK. Tak, mpu 30epexkeHiit
¢ynkuii (X3H I ct.) excripecito Bel-xL 6yo 3H1Xe-
HO 10 75.1%£2.2%, a ynosiasHenHst K® (X3H I1-111
CT.) CYNPOBOXYBAJIOCH 3MEHILIEHHSIM PiBHSI MOKa3-

KoHTponb

X3H | X3H1I

WB: Bel-xL

WB: B-aKTuH

HuKa 10 60.1+1.8% (P<0.01 ta P<0.001, BinmosinHO,
B MOPiBHSIHHI 3 rpynoto KoHTpouo) (puc. 4).

JocnigxKeHHs cTaHy aHTUAMOMNTO3HOIO 3aXUC-
Ty ipu XI'H y nmiTeil BUSBMIIO 3HAYHE 3HMKEHHS
piBHIO ekcrnpecii ¢akropa Bcl-xL B HeliTpodinax
KpoBi (puc. 4).
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Puc. 4. PiBni anTuanonto3xoro 3axucty y nireii 3 XI'H ta B8 Kontpomni: A — piBHi Bel-xL;
b — imyHopeakTuBHicTh Bel-XL; *BimMiHHOCTI JOCTOBIpHi
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OTpuMaHi pe3yabTaTd MiATBEPIXKYIOTh aK-
TUBHY yyacTb B maroreHe3di XI'H sk XpoHidHOro
3alajieHHsI, TaK Tinokcii i amonrto3dy. Ilpu 1mpbo-
My, HapoCTaHHs IUBUAKOCTI TeHepyBaHHA O,
B HelTpodinax, piBHIB TiMOKCUYHUX MOLIKO-
JkeHb (3a BMictoM HIF-lo mmasmu) Ta akTtuBa-
Lii anomnTo3y (3a CTyleHeM 3HMXKEHHSI eKcCIlpecii
aHTUanonTuuyHoro ¢akrtopa Bcl-xL) Oiabin cyr-
TEBO 3MIiHIOIOTbCS MPU MOPYLICHHI (ilbTpaLiii-
Hoi dyHKIIi1 HUpoK. IlepepaxoBaHi mpouecu dop-
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MYIOTh 3aMKHYT€ KOJO TillOKCisI-iHIYKOBaHUX
MOIIKOIKEHb HUPOK Ha MOJEKYJISIPHOMY piBHi,
mwo Beae mo TXHH [5, 8]. Peanizawuisa BkazaHux
MEXaHi3MiB Ha KJIITMHHOMY piBHi OOYMOBIIIOE
KJIiHiYHE TIIporpecyBaHHsSI 3axBoproBaHHs. Ha
OCHOBI JliTepaTypHUX JaHUX Ta Pe3yJbTaTiB HAILIOTO
JOCHIIKEHHSI UIUISIX Bil IEPBUHHOTO TilMOKCisI-
IHIYKOBAHOIO MOIIKOMXEHHs riioMepyi 1o TXHH
MOXHa NPeACTaBUTU CXeMOIO (puc. 5).
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Puc. 5. MexaHi3M hopMyBaHHSI TiMOKCisI-iHAYKOBaHUX MOIIKOKeHb HUPOK Mpu miporpecyBaHHi XI'H y miteit

l'inepdinbpTpanis, XxapakTepHa JJjis iHiliaJabHOI
(¢asurioMepyioHePPUTY, TOCUIIOE HOTPEOY KIIITUH
B KUCHI, OTHAK 10Tr0 11} Yy3ist 00MEXKY€ETHCS €KCIIaH-
Ci€10 30BHILIHBOKJIITUHHOTO MaTpukcy [8, 19]. I1pnu
LIbOMY MOCUJIIOETHCS MOTpeda KIITUH B KMCHI, AU-
(y3is1 IKOro 00MeKyeThCS €KCIaHCi€10 30BHIIIIHBO-
KJiTMHHOro Matpukcy [8, 19]. HapoctaHHs okuc-
HUX TIPOLECIB BiAOYBAaEThCS 3a paxyHOK aKTHBaLIil

reHepyBaHHS paguKaabHUX (DOPM KUCHIO Ta OKCUIY
a30Ty B KJIITUHAX CTIHKU CyIWH, IMyHOKOMIIETEHT-
HUMM KJTITUHAMM, 11O CIIPUSIE CUHTE3Y Ipo3anaib-
HUX LUATOKIHIB IVIOMEPYJSIPHUMU €HIOTEliaIbHU-
MU KJIiTUHamMu, MakpodaramMu (iHTepyelkiH-1p,
(hakTOp HEKPO3Y NMYXJIMH-A, TOLIO), TA MOCUJIEHHIO
noAajblINX KJIITUHHUX peakiliil B 30Hi 3aIlaJieHHS 3
iH(inpTpaLieo Makpodaramu, akTUBALIiE€I0 Me3aH-
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riaapHuX KJIiTUH [19-22]. AkyMynsiisi makpodaris
B €HIOTEJil MPU3BOAUTH N0 HAPOCTAHHSI OKHUCHMX
MOIIKOIKEHb, 30KpeMa B Kaijsgpax KiIyOOuKiB.
CTpYyKTYpHi 3MiHM CTiHKM KaIliJISIpiB CYIIPOBOIXKYE
BTpaTa iXx yHKLIil, BUHMKAIOTh TIeMOAMHAMIiUHi
po3jaau Ha piBHI HE(pPOHY, 1110 MOCUIIOIOTH TiMOK-
cifo [23]. DopMYETHCS 3aMKHYTE KOJIO, iHIyKOBaHE
XPOHIYHOIO TIiITOKCI€EIO.

BTtopuHHa, OKKWCHO-IHAyKOBaHa aKTHUBallis
Ba30aKTMBHUX CYyOCTaHLii (30Kpema, eHAOTei-
Hy-1, oKkcuay a3oTy, MaTPUKCHHUX METaJoIpoTei-
Ha3), BUKJIMKAE BAa30KOHCTPUKILilO, B MEPLIYy Yepry
- e(epeHTHUX apTepio, yIOBIIbHEHHS MOCTIIOME-
PYJSIPHOTO MEPUTYOYISIPHOIO KaMiJsIpHOro KpOBO-
Toky. HeamexkBaTHuWii (byHKIIiOHAJbHUI CTaH Te-
PUTYOYJISIPHUX KaMiJsIpiB Ta iX CTPYKTYpPHi 3MiHU
CIIPUSIIOTH 3MEHILEHHIO HANXOIKEHHSI KUCHIO B TY-
OyJISIpHI Ta iIHTEPCTULIAJIbHI KIITUHY, BUKJIMKAIOUU
TyOyJIOiHTepCTULiaJIbHI MOIIKOMKeHHsI. Hailoimbin
YYTAMBUMM TIPU  LBOMY € IPOKCHUMAaJbHO-
TYOYJISIpHI KJIITMHU, B SIKUX 3aIyCKAETHCS IIPOLIEC
emniTesiaJlbHO-Me3eHXiMaIbHOT TpaHcdopmallii Ta
BUHUKAE iHTepCTULiiHUI (iOpo3. ['inmokcist TyOy-
JISPHUX KJIITUH Ta (PiOporIacTUUHI OpoLecyu MpU-
3BOJSITH 10 anonTo3y [5, 23]. KoMroHeHTH 30BHillI-
HBOKJIITMHHOIO MaTPUKCY ITiABUIIYIOTh YYTJIUBICTh
ME3aHris A0 iHAYKTOpPiB amomnTo3y, 1o Belae 10
BTPATU INIOMEPYJISIPHUX KJIITUH Ta PO3BUTKY IJIOMe-
pynockiepo3y [23, 26]. [TornmmbiieHHST CTPYKTYPHO-
(byHKUIiOHATBHUX MTOPYILIEHb He(POHY Ta IHTEPCTU -
sl CIIPUSIIOTh MPOrPeCyBaHHIO XPOHIYHOI TiMOKCil.
KiHI1leBUM pe3ybTaTOM OMMCAHUX MPOLIECIB € MPO-
rpecyBaHHs MOpylLIeHHS! (yHKIIi HUPOK, TicTOJO-
TiYHO MpeacTaBieHe BTPATO0 QYHKIIIOHYIOUMX He-
(poHiB Ta HiOPO3yBaHHIM HUPKU 3 HACTYITHUM il
3MOpLIeHHSIM [26].

Takum ymHOM, XpoHiuHa rinmokxcis nmpu XI'H
Ma€ MyJbTH(hAaKTOPHUI TeHe3 Ta € MPUIMHOIO hop-
MYBaHHS$ 3aMKHYTOI'O KOJia MOIIKOIXEeHb Ha MoJie-
KYJSIpHOMY PiBHi, 1110 MalOTh BiAIIOBiIHI MPOSIBM Ha
KJIIITUHHOMY Ta OPraHHOMY pPiBHI 3 €IMHUM BHXO-
aoMm B TXHH. CyuacHi TepaneBTUYHI cTpaTerii mpu
XT'H noBuHHI BpaxoByBaTU MeXaHi3M (hOpMYyBaHHS
TiNoKCisg-iHAYKOBaHUX MOIIKOMXE€Hb HMUpPOK. Bxke
ChOTOJHi BIUIMB Ha MOro oKpeMi JJaHKMU (KOpeKIlist
peHaIbHOI aHeMil epUTPONOECTUHOM, BiTHOBICHHS
MEePUTYOYISIPHOTrO KamiIsIpHOTO KPOBOTOKY 0J10-
KaJlol0 PEeHiH-aHTiOTeH3MHOBOI CUCTEMM) YCHILIHO
CMHOBIJILHIOE MPOTrpecyBaHHSI 3axBOproBaHHsS [§].
MoxuBMMHU OMNUISIMU TTATOTEHETUYHO CHPSMO-
BaHOI TepaneBTUYHOI nii ipu XI'H € momyisiis
TiNOKCisg-3aJeXXHUX MPOIECiB Uyepe3 BiTHOBICHHS
e(eKTUBHOTO KJIITUHHOTO AMXaHHSI aHTUOKCHUIAH -
TaMM, 3aXUCT EHAOTEJIiI0 CyauH [5].

BUCHOBKU:

1. XI'H xapakTepu3y€eTbCsd PO3BUTKOM XPOHIYHOTIO
3anajeHHs1, (h)OpMYBaHHSIM KJIITMHHOI TiMoOKCii
Ta iHAYKIII€I0 aIloITO3y, $SIKi peali3ylThCs 3a
paxyHOK HapOCTaHHS IIBUIKOCTI TeHEepyBaH-

3.

OpWriHOAbHI HOYKOBI POBOTH

Hsl CYNEepOCHUIHMX paauKaliB-aHiOHIB HEUTpO-
(binbHUMM TpaHYJOLUTAMMU, MiABUILICHHS PiBHS
iHAyKOBaHOro rinokciero ¢akropa HIF-1 Ta
3HUXKEHHSI aKTUBHOCTI (pakTOpa CUCTEMU aHTU-
anornTo3Horo 3axucty Bcl-xL.

. JocnimxeHi ¢pakTopu mpuiiMaloThb y4acTb B IIPO-

rpecyBanHHi XI'H i cTyniHb iX 3MiH BipOTiTHO 3a-
JICXKUTD Bifl iIHTEeHCUBHOCTI POTEIHYpii Ta mMopy-
LIeHHs (inbTpauiitHol GyHKILIT HUPOK, 110 Ja€
MOXJIMBICTb PO3MJISIAATU 1X B SIKOCTI MPEAUKTO-
piB nepediry 3aXxBoproBaHHSI.

Ilomanbiie BMBYEHHSI 3a3HAYEHUX IOKa3-
HUKIiB  JOMOMOXE  BU3HAYUTU  JOJATKOBi
NaTOT€HETUYHO-OOTPYHOBAHI TepaneBTUYHI 3a-
co0U BILJIMBY Ha MATOJIOTIYHUI MPOLIEC B HUPKaX
JUIsS1 YTOBiJILHEHHSI MOro MmMporpecyBaHHs, a iX
MOHIiTOpUHT B quHaMili XI'H pacTte 3mory oii-
HUTU e(PeKTUBHICTh 3aMIPOBAIXKEHOI Tepaltii.
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THE COLLIBACILLUS SEROTYPES AND THEIR CELLULAR WALL STRUCTURE FOR CHILDREN
WITH CRONIC AND RECCURENCE PYELONEPHRITIS

lepxaBHa yctaHoBa “IHCTUTYT Hedpoorii Akamemii MeanuHUX HayK YKpainu”, Kuis, YkpaiHa;
2Jlutstua KiiHiuHa gikapHsa Ne7, M. KuiB, Ykpaina

KnrouoBi ciioBa: nienonegpum, dimu, Kuwkoea nasuuka, yponamoeeHHicms, 8ipyAeHmHICMb, cepomun,
0y006a KAiMUHHOI CMIHKU.
Pe3tome. Ocnosras ueav anmubaxkmepuanvroii mepanuu npu nuesonegpume (ITH) — noanas snumunayus
MUKPOOHO20 6030ydumens, eapanmupyiouwas evizoopoéienue. Odnaxo 6 70% wnabaiodenuit ommeuaemcs

JlaBpenuyk OJjbra BacuiiBHa
tes.: (0 44) 285 36 44

peyudusuposanue u xporuszayus IITH,

umo 6

Ooabuwell cmeneny 3a8UCUM OM  YPORAMOEHHOCIU
u evipysenmuocmu E. coli, domunupyroweii ¢ moue
npubausumenvro y §0% 6oavuwix. M3zyuaics cnexmp
MUKPODAOpbL, MUKPOOHASI HA2PY3KA U AHMUSCHHbLIL
cocmas E. coli u buoxumuueckuii cocmas ee KAemo4Holl
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