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Abstract. The aim of the work was to conduct a rating of nephrological services in the
regions of Ukraine by using the method of complex statistical coefficients.

Methods. Evaluation of nephrological services in the regions of Ukraine was performed
via using indicators of the structure, health care resources, quality and efficiency of
renal medical care of patients with chronic kidney disease and patients with acute
kidney injury.

Results. The place of each province in national rating of state of renal medical care
was identified.

Conclusions. Dramatic differences in the specialized nephrological care between
the regions of Ukraine are primarily due, in our opinion, to the understanding of its
medical and social importance and, hence, the funding level.

Keywords: specialized medical care, chronic kidney disease, hemodialysis, peritoneal
dialysis, transplanted kidney, acute kidney damage, rating.
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M. O. KoJsecnug, H. 1. Kozmok, O. O. PazBakacna

PeiiTuHroBa oninka cnemiajizoBaHOI MEIWYHOI JONMOMOIH XBOPUM
HedpoJioriuaoro npodisio B oonactax Ykpainu: 2018 pik

HepxaBHa yctaHoBa «IHcTuTyT Hedposorii HAMH Ykpainu», M. KuiB, Ykpaina

Pestome. Mema pobomu: pelimuneosa oyinka cheuianizoganoi MeouHHoi 0onomoau Xeopum HegpoaoeiyHo2o npo-
into 6 obaacmsax Yxpainu 3a 2018 pik, 3 gukopucmaHHIM Memooy KOMHAEKCHUX CIMAMUCMUYHUX KoeghiuicHmis.

Memoou. Ochosor usHauenHs pellmuneo80i OYiHKU 0YAU NOKA3HUKU PO3NOBCHOO0NCEHOCMI XPOHIYHOI X80poou
HUPOK, 3aX80pI08AHOCMI HA 20CMpe NOUWKOOMICEHHs HUPOK, KAOP08020 ma MexHIYH020 3a0e3neveHHs Cneyianizoeanoi
Meduunoi donomoau xeopum HeghposoeiuHo2o npo@into ma ii eionogionocmi inoukamopam axocmi. Ixcepesom ingpopma-
yii 6ye HauionanvHuil peecmp X80pux Ha XPOHIUHY X80p0OOY HUPOK Ma NAUIEHMIB 3 20CMPUM NOWKOONCEHHSM HUPOK 3a

2018 pik.

Pezyaomamu. Busnauero micue K0dCcHOi obaacmi 'y HAUIOHANBHOMY pelimuHey cneyianizo8anoi meduuHoi dono-

Mo2u X80pum HegpoaoeiuHo2o npodinio.

Bucnosku. llpamamuyni giominHoCmI Midc 004acmAMU 3G CKAAO0BUMU CReUianiz08aHoi MeduuHoi 00nomoeu Xeo-
PUM He@hponoeiuHo2o npoQinto nepui 3a 6ce 00yMo6AeHi, Ha Haul N0, PO3YMIHHAM KepieHuymea obaacmeil ii Meouko-

COYianbHO20 3HAUeHHS i, 6I0makK, pieHem QIHAHCYBAHHS.

KaouoBi cioBa: cneyianizosana meduuna donomoea, XpoHiuHa xeopoba HUpoK, eemooiani, nepumoHearbHull
dianis, mpaHcnAaHMOB8AHA HUPKA, 20CMpPe NOUWKOONCEHHS HUPOK, PelmUHe.

Bcryn. CymapHa peiiTUHIOBa OLIiHKA CIeliali3o-
BaHOI MEIMYHOI JOIIOMOTY XBOPUM HE(POJIOTiYHOro
npodiaio B YKpaiHi € pe3yabTaToM aHalli3y opraHisa-
1ii, JOCTYITHOCTI Ta SIKOCTi JIiKyBaHHSI XBOPUX Ha XpO-
HiuHy xBopo0Oy HuUpoK (XXH) III-IV cramiit, XXH V:
remomiani3 (I'/l), mepuroneansumii miamiz (IT[1), TpanH-
crutanTanisg Hupku (TH) a6o mamieHTIB 3 rocTpyM 10-
mKomkeHHIM Hupok (I'TTH).

MeTta: peiiTUHIOBA OLIiHKA CIIELiali30BaHOI Me-
JIUYHOI TOTIOMOTY XBOPUM He(PPOJIOTIYHOTO NMPOodiIio
B obnacTsax Ykpainu 3a 2018 pik 3 BUKOPUCTAHHSIM Me-
TOJY KOMIUIEKCHUX CTATUCTUYHUX KOeilli€HTIB.

Marepiaau Ta MeToau. BukopucraHa Meronuka
«PeliTMHTOBA OIIiHKA CcIieliasi3oBaHOI MEeAUYHOI JO-
MOMOTH XBOpUM He(dpooTiuHOro npo@into B obnac-
TSIX YKpaiHuW» BUKJIaJieHa B YKpaiHCbKOMY KypHalli
Hedpodorii Ta miamizy Ned (48) 2015 poky [1]. dxepe-
oM iHdopMalii craB HamioHalbHUN peecTp XBOPUX

Ha XpPOHIUYHY XBOpOOY HMPOK Ta Malli€HTIB 3 TOCTPUM
MTOIIKOIXEHHSIM HIPOK 3a 2018 [2].

Pe3syabTaTu. BusHaueHHS TTOKAa3HUKIB PEUTHUH-
rOBOI OLIIHKM € pe3yJbTaTOM BUOpaHUX KpPUTEPIiB
(ta6m.1). TomoBHa ymoBa ¢OpMyBaHHSI O3HAKOBOi
MHOXWHU — 3abe3neyeHHs iHpopMaliiiHOI OmHO-
CIIPSIMOBAHOCTI MOKAa3HUKIB: BCTAHOBJIEHHS JIOTi4-
HOTO 3B’3Ky MiX piBHAMM O3HaK i y3aTaJIbHIOIOUUM
IMTOKa3HUKOM, BU3HAYCHHS ITOKA3HUKIB-CTUMYJISITOPIB
i TTOKa3HUKMKIB-IECTUMYJISATOPiB. 3B’SI30K MiX peii-
THHIOM i IMOKa3HUKOM-CTUMYJISITOPOM (HaIlpMKJIAI,
ITOKAa3HUK «3a0e3IMeUeHICTh JiKapsIMU-HehpoIoraMu»
Ha MJTH HaceJIeHHSI YKpaiHN) € IPSIMUM, OCKiJIbKU IIPHU
3pOCTaHHI 3HAYCHHs ITOKa3HMKA 3pOCTAE€ PEHTHHT pe-
rioHy. IHIII TTOKa3HUKM MalOTh 3BOPOTHUII 3B’SI30K 3
peUTHHTOM (HAIIpMKJIAM, CMEPTHICTh UM BTpaTa TpaH-
CIUTAHTATY), — i € JecTUMYyJIATOpamMu. B Tadmmii 1 1eit
eTar npeacrasieHuit y rpadi « BriimB Ha peiTUHT».

Tabauuys 1
Ne .
n/n IToka3nuk OmuHuISA BUMIpY BB Ha peiTHHT
I. Kpurepii opranizamii Ta 10CTYynmHOCTi cnenianizoBaHoi MeaIuKo-npodilakTHYHOT 10MOMOTH XBopuM Hedpo-

Jioriunoro npodinio

1. KinbkicTb BimaineHb HedpoJiorii Ta miaisy Ha MJIH HaceJeHHS CTUMYJISTOP

2. Kinbkictb nikapiB-Hedposoris Ha MJIH HAaCEJIeHHS CTUMYJISITOP

3. KinbkicTh HEQPOJOTIYHUX JTIiKOK Ha MJIH HAaCEJIEHHS CTUMYJISITOP

4. Kinekicts mianizHux anaparis Ha MJIH HAaceJIeHHS CTUMYJIITOD

Konecnuk Mukosa OJiekciiioBuy
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IIpodoscenns mabauyi 1

Ne . .
n/n IToxka3nuk OmuHus BUMipy BniuB Ha peiiTUHT
S. PosnoscromxeHicte XXH Ha MJIH HaceJIEeHHS CTUMYJISITOD
6. KinekicTts I'I-xBopux Ha MJTH HAaCEJICHHS CTUMYJISITOP
7. KinekicTs IT-xBopux Ha MJTH HaceJICHHS CTUMYJITOP
8. KinekicTts I'Jl-xBopux, SKi po3noyanu JiKyBaHHS y 3BiTHOMY pOLli Ha MJTH HAaCEJICHHS CTUMYJIITOP
9. KinpkicTs [1J1-xBopux, AKi po3noyaiy JiKyBaHHS y 3BiTHOMY pOIli Ha MJTH HaceJIeHHS CTUMYJIATOP
10. | KinbKicTb TpaHCIJIAHTATIB Y 3BiITHOMY pOLL Ha MJIH HacCeJIeHHSI CTUMYJISITOD
11. | KinbkKicTb mali€eHTiB 3 GYyHKIIOHYIOUMM TPAHCIJIAHTATOM Ha MJIH HaCeJIeHHSI CTUMYJISITOD
12. | 3axBoproBaHicTb Ha ['TTH Ha MJTH HaceJICHHS CTUMYJIATOP
I1. JlikyBaHHS XBOPHX HA XPOHIYHY XBOpoOy HUPOK V I'JI
1. KinbKicTb mauieHTiB 3 apTepioBEHO3HOIO (PicTYI010 % CTUMYJISITOP
2. KinpkicTh XBOpHX, IKUM Bu3HaYaBcs eKt/v % CTUMYJISITOP
3. Kinbkicts xBopux 3 eKt/v > 1.2 % CTUMYJISITOP
4. KinbkicTh xBopux 3 piBHeM reMoryiodiHy 110-120 % CTUMYJISITOP
5. KinpkicTs xBopux 3 piBHEM reMoriobiny < 110 % JIECTUMYJISITOP
6. KinbKicTh XBOpuX 3 piBHEM TeMOTrI00iHy > 120 % JIECTUMYJISITOP
7. KinpkicTs xBopux, sKi orpumyBanin EC3 % CTUMYJISITOD
8. KinbKicTh XBOpHX, SKi OTpUMYBaJIM JiKapchKi 3acobu 3amiza (JI133) % CTUMYJIATOD
TIApEeHTEPATIbLHO
9. KinpkicTs mamienTiB 3 anpoyminom < 35.0 r/n % NECTUMYJIATOD
10. | Kimpkictb xBopux 3 AT < 140/90 mepen [l ceciero % CTUMYJIITOD
11. | KinbkicTb XBOpUX, SIKUM BU3HAYAIU BMICT pochopy cupoBaTKu % CTUMYJISITOD
12. | KimbkKicTh XBOpUX, Y SKHMX piBeHb hochopy > 1.45 % JIECTUMYJISITOD
13. | KinbKicTh XBOpUX, IKUM BM3HAYaJIM BMICT KaJbllil0 CUPOBAaTKU % CTUMYJIITOP
14. | KiibKicTh XBOPUX, Y SIKMX PiBeHb KaJblIito < 2.1 % JIECTUMYJISITOD
15. | KinbKicTb XBOpUX, Y IKMX PiBEHb KaJbllilo > 2.54 % JIECTUMYJISITOD
16. | KiibKicTh XBOPHUX, SIKUM BU3HAYAJIA BMICT TaPaTUPEOITHOTO TOPMOHY % CTUMYJISITOP
17. | KinbKicTh XBOpUX, Yy IKMX PiBEHb IMapaTUpeoinHoro ropmoHy < 150 % JIECTUMYJISITOP
18. | KilbKicTh XBOpHMX, Y IKMX PiBEHb MapaTUPEOITHOrO TOpMOHY > 600 % JIECTUMYJISITOP
19. | KinbkicTh momepaux npotsaromM < 91 aHs % JIECTUMYJISITOP
20. | KinbkicTs momMepaux npotsroM > 91 nus < 1 poky % LIECTUMYJIATOD
21. | KinbkicTb xBopux iHpikoBaHux BipycoMm B, C abo imyHoxedpinuty % JIECTUMYJISITOP
ol o .
23. | KinekicTb XBopuX, 5IKi JiKytoTbes [l Ginbie 5 pokiB % CTUMYJISITOP
I11. JIikyBaHHsI XBOPHX Ha XPOHiYHY XBOp0Oy HHPOK V I1JI
1. Kinbkicts xBopux 3 AT <140/90 % CTUMYJIITOP
2. KinbkicTh xBopux 3 piBHeM reMoryiodiny 110-120 % CTUMYJIITOD
3. KinbkicTb xBopux 3 piBHeEM remoriodiny < 110 % NECTUMYJISITOP
4. KinbkicTh XBopHuX 3 piBHEM TeMOTrI00iHY > 120 % JIECTUMYJIATOP
5. KinbkicTs xBopux, skum BusHavancsa eKt/v % CTUMYJIATOD
6. KinbekicTs xBopux 3 eKt/v > 1.7 % CTUMYJISITOD
7. KinbKicTh XBOpUX, IKUM JOCIIIKYBaJIU BMICT KaJIbllil0 CUPOBAaTKHU % CTUMYJIAITOD
8. KinbkicTh XBOpHX, Y IKMX piBeHb KaJblio < 2.1 % JECTUMYJISITOD
9. KinpKicTh XBOpUX, Y IKMX piBeHb KaJbllito > 2.54 % JECTUMYJISITOD
10. | KinbKicTh XBOPUX, SIKUM JOCIIIKYBaJI BMICT (hochopy CUpOBaTKI % CTUMYJISITOD
11. | KinbkicTb XBOopuX, y IKUX piBeHb pochopy > 1.45 % JIECTUMYJISITOD
12. | KiibKicTh XBOPUX, SIKi OTPUMYBAJIH JIiKapchKi 3acobu 3amiza (J133) % CTUMYJISITOD
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IIpodoscenns mabauyi 1

Ne . .
n/n IToxka3nuk Omuunus BUMipy BniuB Ha peiTUHT
13. | KinbkicTb XBopuX, siKi oTpumyBaiu EC3 % CTUMYJISITOP
14. | KinpKicTh XBOpMX, SIKi JIIKYIOTHCS ITOHAL, 3 pOKHU % CTUMYJIATOD
15. | KinbKicTb maui€HTIB, sIKi ToMepJiu mpotsirom < 91 gHs % NECTUMYIISITOP
16. | KinpKicTh MaLi€HTIB, SIKi IIOMEPJIX MPOTIroM > 91 gus < 1 poky % OECTUMYIIATOP
17. | Cmetpnicts [T/ xBopux % NECTUMYIIATOP
IV. XBopi na XXH VT
1. KinpkicTs XBopHrx 3 GyHKIIOHYIOUUM TPaHCIIJIAHTATOM % CTUMYJIATOD
2. KinpKicTh XBOpHX 3 TOPYIIEHOIO (DYHKITIEIO TPAHCIUIAHTATY % JIECTUMYJISATOD
3. KinbkicTh nauieHTiB nepeseaeHux Ha ] % JECTUMYJISITOD
4. | KimbKicTb XBOpHX, SIKi BTPATWIN TPAHCILIAHTAT % TECTUMYJISITOP
5. CwmepTHicTb manienTiB 3 TH nmpotsirom poky % JNIECTUMYJISITOP
V. JlikyBanns xsopux Ha I'ITH
1. Kinbkicts mauienTis 3 I'TTH I-11I cT. Ha MJTH HaceJIeHHS CTUMYJISITOP
2. KinpkicTs xBopux sikoBaHux metogamu JIH3T Ha MJTH HAaCEJIEHHS CTUMYJISITOD
3. 3abe3neueHicTh HaceeHHsT Ykpainu - yci Buau JJTH3T Ha MJIH HAaCEJIEHHS CTUMYJIITOD
4. KinpkicTe maiientiB Ha ['TIH 3 moBHUM omy>XaHHSAM Ha MJTH HAaCEJIEHHS CTUMYJISITOD
5. KinekicTe naitientis Ha I'TIH 3 yacTKOBUM ofy>XaHHSIM Ha MJIH HAaCEJICHHS CTUMYJISITOP
6. Kinbkicts xBopux Ha I'TTH 3 nepexomnom y XXH V cranii Ha MJIH HaceJeHHS JIECTUMYJISITOP
7. CMepTHICTb Y BiIiIeHHi peaHimarlii Ta/abo iHTeHCUBHOI HepOJIOTii | Ha MJIH HaceJIeHHS JECTUMYJISITOD
8. CwmeprtHicTtb xBopux Ha I'TIH B iHIIMX BigaiaeHHSIX Ha MJTH HaceJICHHS JIECTUMYJISITOP
9. Kinbkicts xBopux Ha I'TIH 3 HeoOxinnicTio IH3T micas Bunucku Ha MJTH HaceJIeHHS JNIECTUMYJISITOP
IMokaszuuku HedposoriyHoi foroMoru B YkpaiHni 3a 2018 pik mogani y Tadbnuiisix 2,3.
Tabauys 2

CymapHa peidTHHroBa OI[iHKa CNeNiali30BaHOi MeINYHOI JOIOMOTY XBOPUM

Hedposoriunoro npodimo B Ykpaini'y 2018 pomi

I}ZII"EEE:Y AIMiHiCTpATHBHA TEPUTOPist gﬂ;: Iﬁ:ﬁﬁfy AIMiHiCTpaTHBHA TepUTOPist gﬁ:
1 IBano-®PpaHKiBChKa 35 11 CyMchbKa 4
2 XepcoHChKa 33 12 YepHiBeLbka 1
3 JIpBiBCEKA 26 13 XapkiBchbKa -1
4 3akapriaTcbka 23 13 Yepxacbka -1
5 BonuHcbka 21 14 JIHimpomneTpoBchKa -3
6 Kuromupcoka 19 15 KipoBorpaacbka -6
7 XMebHULBKA 15 16 Onecbka -8
7 M. KuiB 15 16 [MonraBchka -8
8 MukoJaiBcbKa 12 17 KwuiBcbka -18
8 YepHiriBcbKa 12 18 JloHenpka -20
9 BinHuibka 11 19 Jlyranceka -23
9 TepHominbcbKa 11 20 3anopi3bka -28
10 PiBHeHCBKa 9
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JaHi Tabaullb HAOYHO JEMOHCTPYIOTh CYTTEBE
KOJIMBaHHS OTPUMAaHUX CTAaHJAPTU30BaHUX LIU(PPOBUX
inmexciB. Ciin migKpecauTu, 1o 3HaYeHHs MeH1Ie «0»
MaloTh HEraTUBHE CTAHAAPTU30BAaHE 3HAYEHHS, Oilb-
me «0» — mosutuBHe. CyMapHa peUTMHIOBA OIliHKa
crheliangizoBaHOI MEAWYHOI AOTOMOTM XBOPUM He-
dposoriunoro npodinto y IBaHo-PpaHKiBCbKUT 00-
JacTi craHoBuaa 35 GaiiB, a y 3amopisbkiit MiHyc 28
6aniB. 14 obmacteit (XepcoHchKa, JIbBiBChbKa, 3akap-
natcbka, BoauHcbka, Kutomupcbka, XMETbHULIBKA,
M. KuiB, MukonaiBcbka, YepHiriBcbka, BiHHUIIbKA,
TepHominbcbka, PiBHeHCchka, CyMcbka, YepHiBelbka)

Ton-3 obnacTi Ta KinbKicTio Nikapis-Hedponoris
Ha MJIH. HacesIeHHs

26&9

IBaHO-®paHKiBCbKa

TepHoninbcbKka

MonTaBCcbKa

0,00 5,00 10,00 15,00 20,00 25,00 30,00

Ton-3 obnacTi 3a KinbkKicTio [-anapatis
Ha MJIH.HaceNeHHA

YepHiriscbka 70,2

69,9

YepKacbka

IBaHO-PpaHKiBCbKa 64,0

60,0 62,0 64,0 660 680 70,0 72,0

Ton-3 obnacTi 3a KiNbKiCTO XBOPUX, AKI
oTpuMmytoTb [l Ha MAIH. HaceneHHA

IBaHO-PpaHKiBCbKa 345,5
YepKacbKa 85,2
YepHiriscbka 82,7
0,0 100,0 200,0 300,0 400,0

ouiHeHi Bix 33 mo 1 GamiB. 9 obnacreii (XapkiBchbKa,
Yepkacoka, JninpomneTpoBcbka, KipoBorpaachka,
Opeceka, [ToxraBcwka, KuiBcbka, JloHemnbska, JIyran-
CcbKa) MalTh HETaTWBHE CTaHAAPTU30BaHE 3HAYEHHS
Big «—1» 10 «—23» GaJiB..

Cyma iHTerpaJiIbHUX TIOKA3HUKIB 3a pPi3HUMU
CKJIAJOBUMM AaHATITUYHOTO NOCJiIKEHHS BU3HAUWIa
Torm-3 obnacTeit 3a KiJbKiCTIO: JliKapiB-He(POJIOTiB;
I'I-anmapatiB; xBopux, ki orpumyBaiu I['Il; xBopux,
ski orpuMyBaiu [1/1; xBopux 3 GyHKILIOHYIOUOIO TPaH-
CIUIAHTOBAHOO HUPKOIO Ta nauieHTiB 3 ['TIH Ha MiH.
HacejeHHs (puc. 1).

Ton-3 06/1acTi 33 KiNbKICTIO XBOPUX, AKi OTPUMYIOTb
M, Ha MNH, HaceneHHA

MonTaBcbKa 51,2
OpecbKa 43,42
XMenbHUUbKa 42,48

0,00 10,00 20,00 30,00 40,00 50,00 60,00

Ton-3 obnacTi 3a KiNbKiCTIO XBOPUX 3
GYHKLOHYIOYOIO TPAHCNNAHTOBAHOK HUPKOHO Ha
MJTH. HaceNneHHA

M. Knis 56,3
XapKiBCcbKa 56,0
JlbBiBCbKA
o
440 46,0 48,0 50,0 52,0 54,0 56,0 58,0
Ton-3 o6nacTi 3a KifbKicTio naujenHTis 3 MH
Ha MJIH. HaceNeHHA
IBaHO-®paHKiBCbKa 92,38
3akapnatcbka 74,88
XmenbHULbKa 72,37
0,00 20,00 40,00 60,00 80,00 100,00

Puc. 1. Tomn-3 o6yacTi 3a OCHOBHUMU ITOKa3HUKAMU CYMapHOI peUTUHTOBOI OLliIHKU
HedpooriyHoi mormomoru B YkpaiHi, 2018 p.
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BucHoBku. [IpamaTnuHi BiAMiHHOCTI MiX oGiac-
TSIMM 32 CKJIQJOBUMU CIellialli30BaHOI MEAUYHOI [10-
TMOMOTM XBOPUM HedpOoIOoTiyHOro npodinao mepir 3a
BCe OOYMOBJIEHi, Ha Halll MOTJISIT, PO3YMiHHSIM KepiB-
HULTBA 00JlaCTeN ii MEAUKO-COLIiaIbHOrO 3HAYEHHS i,
BilTak, piBHEM (DiHaHCYBaHHSI.

IMoasika. ABTOpY BUCIIOBJIIOIOTh TTMOOKY BASIU-
HICTh YCiM KOOpAMHATOpPaM pPErioOHaJbHUX PEECTPIB,
3aBISIKA BUCOKOMY TIpodecioHani3aMy Ta BiAMoBigaab-
HOCTI SIKMX CTBOpeHMIi HallioHabHUI peectp 3a 2018
piK.

Po3kputTa norenuiiinux koHdikTiB iHTEpecis.
ABTOpU 3asBJISIIOTH, 1O Y HUX HeMa€e KOHGJIKTY iH-
TepeciB.

Indopmanis npo BHECOK KOKHOTO YYACHHUKA.

Koaecnux M. O.: anaini3 oTpuMaHUX pe3yJbTaTiB,

Koszarox H. I.: bopMyBaHHSI TEKCTY poOOTH,

Paszeancaecsa 0.0.: BU3HAUYECHHSI CyMapHUX I0-
Ka3HUKIB Ta iX OLliHKA.
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Abstract. The present study was undertaken to investigate the association of hydration
status measured by bioimpedance analysis with oxidative stress biomarkers and peritoneal
dialysis (PD) adequacy.

Methods. It was a case-control study involved 85 PD patients from 2 dialysis centers
in Ukraine. Among the examined patients, there were 56/85 (65.9%) men and 29/85
(34.1%) women. All patients had been undergoing PD for more than 3 months (median
was 25.4 [14.0-49.5] months). Average age was 48.8 + 12.5 years.

Fluid compartments [extracellular water (ECW) and overhydration index (OH)] were
measured using Multifrequency bio-impedance (BCM®, Fresenius Medical Care,
Germany). Overhydration was defined as OH/ECW> 15%.

Malondialdehyde concentration in serum (MDAs) and erythrocytes (MDAe) was
defined as an indicator of lipid peroxidation. Such parameters as the concentration of
ceruloplasmin (CP), transferrin (TR) and sulfhydryl groups (SH-groups) in the blood
and ftotal peroxidase activity in erythrocyte (TPAe) were studied as the indicators of
antioxidant system. Moreover, fo determine the intraperitoneal oxidative stress induction,
we studied MDA and TPO in PD effluent.

Results. Among 85 PD participants, there were 38(44.7%) patients in normohydration
range and 47 (55.3%) overhydrated patients according to the OH/ECW ratio. There
were a significant increase in serum and PD effluent MDA (p = 0.01 and p = 0.001,
respectively) in overhydrated PD patients whereas the concentrations of serum CP and
TPA in PD effluent were significantly lower compared with normohydrated patients (p
= 0.008 and p = 0.04, respectively). In addition, ECW had an inverse correlation with
SH-groups (r =-0.37; p = 0.003) and MDAs (r = -0.48; p = 0.004). An odds ratio of
PD inadequacy was 3.6 times higher among overhydrated patients than in normovolemic
one: OR=3.6(95% CI 1.3-10.3; p = 0.01).

Conclusions. Extracellular fluid overload promotes intraperitoneal and systemic
oxidative stress which could be one of the pathway explanations of technique survival
failure and cardiovascular mortality in overhydrated PD patients.

Key words: overhydratation, bioimpedance, oxidative stress, peritoneal dialysis
adequacy.
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H. Crenanoga, JI. KopoJs, O. Bypaeiina, JI. Cuicap

B3aeMo3B’ 130K rizparaniiiHoro cratycy naui€HriB, fKi JiKylOTbCSI METOA0OM
MEePUTOHEAIBHOTO AiaJli3y 3 IHTEHCUBHICTIO OKCHIATUBHOIO CTPECy
Ta aIEKBATHICTIO METOIY

Y «IHcTutyt Hedposorii HalfioHanbHOI akageMii MEAUMYHUX HayK YKpaiHu»

Pestome. Memoro nawoi pobomu 6yn0 docaioumu 63a€Mo36 930K Cmany 2iopamauii, BUBHA4EH020 3a OONOMO20I0
obioimnedancomempii, 3 Giomapkepamu oOKUOAMUBHO20 CImpecy ma adeKkeamuicmio nepumorneanvHoeo dianizy (I/1).

Memoou. Y obcepsauyiiine docaidxicenHs unadok-kKoHmpoas 3asyuero 85 I1[ nayienmie 3 2 diarizHux yeHmpis
Ypaini. Ceped oocmencenux nayicumis 6ya0 56/85(65,9%) wonosixis i 29/85 (34, 1%) xcinok. Yci nayienmu aikyganuce
I 6invue 3 micsayie (mediana 25,4 [14,0-49,5] micauis). CepedHiii gix cmanogus 48,8 £ 12,5 pokis.

THokasnuku cknady mina eumiposaru 3a 0onomoeow 6azamouacmomuozo 6ioimnedancy (BCM®, Fresenius
Medical Care, Himeuuuna). I'inepeiopamauiero ésaxcaru OH / ECW> 15%.

Konyenmpauiro manonogoeo diarvdecidy 6 cuposamui kposi (M Ac) i epumpoyumax (MJIAe) éusnauaiu y skocmi
mapkepa nepeKucHo2o oKuciaeHHs ainidie. Buznauaau, makoosc, konyenmpauii yepysonaazminy (L), mpaucgepuny
(Tgh) i cyavgheiopunvrux epyn (SH-epyn) y kposi ma cymapny axmuasnicms nepoxcuoasu é epumpoyumax (CIIA). Kpim
moeo, 015 BUBHAYEHHS IHMpanepumonearvHoi inoykyii oxcuoamuerozo cmpecy mu susuanu MIAA ma CIIA y excgpyzami
nayienmis.

Pezyaomamu. Ceped 85 yuacnuxie I 6yno 38 (44,7%) nauieumis y eyeonremiunomy cmani ma 47 (55,3%)
eineciopamosanux xeopux. Y IJI nayiecnmis 3 einepsonemieio susznaueno docmogipre nioeuujenns MIIA y cuposamuyi
kpogi ma y ykcghyzami (p = 0,01 i p = 0,001 gionosiono), modi sax xouyenmpauii I[P cuposamxu ma CIIA excpyzamy
oyau 3nauno 3nuxcenumu (p = 0,008 i p = 0,04 ionosiono). Kpim moeo, ECW mae 360pomHiii kopeaauitinuil 36’930k
3 SH-epynamu (r = -0,37; p = 0,003) ma MDA cuposamku (r = -0,48; p = 0,004). BgionowenHs waucie 3HUICEHHS
adexeamnocmi memody npomseom poxy aikysanus I/l 6yno y 3,6 pazie suwum y nayicumis 3 einepeiopamauiero, Hixc y

Hopmosoaemiunux xeopux: OR = 3,6 (95% 1 1,3-10,3; p = 0,01).
Bucnosxu. Tlinepeidpamauis, eusnauena 3a donomoeoro Oioimnedarncomempii, CApUsE NiOBUUEHHIO [HMEHCUB-
HOCMI cUCMeMHUX U iHmpanepumoHeanlbHUxX OKCUOAMUBHUX NPoyecie, wo moxce Oymu 0OOHUM 3 MONCAUBUX NOSICHEHb

3HUMNCeHHA adekeamHocmi memody I1/].

KmouoBi ciioBa: cinepeiopamauis, bioimnedanc, okcuoamusHuii cmpec, a0eK8amHicms nepumoHeanbHo2o 0ia-

Ni3Y.

Bceryn. lNneprinparaliist € 4acTUM YCKJIaIHEHHSIM
y Mali€HTIB, SKi JiKyIOTbCSd METOIOM II€pUTOHEATb-
Horo miamizy (I1/), sike acolifoeTbcs 3i 3HMKEHHSIM
BIKMBaHOCTI TexHiku I1J] Ta 30iMbIICHHSIM PU3UKY
cepueBo-CyIMHHUX mofii i cmeprHocti [1-3]. TIpo-
Te, rigpaTalliiHUiA cTaTyc Malli€HTa CKJIaAHO OLiHUTHU
KJIIHIiYHO, aJiXe iCHYIYi 10 OCTAHHbOI'O Yacy METOIU
BU3HAYEHHS CyXOi BarW OyJIM TPYAOMiCTKUMM, BUCO-
KOBApTICHUMU Ta HE MiAXOAWUJIM IIJISI MAaCOBOTO 3aCTO-
CyBaHHS y KJIiHiIYHiA npakTuwi [4]. Taki oOMexXeHHS
MpUBEIU IO PO3BUTKY OioiMIlefaHCOMETPII SIK HEiHBa-
3WMBHOI METOAMKHM KJIiHiYHOI OLIIHKU TigpaTaliiiHOro
CTaHy Ta CKJIa[y Tiia maiieHra [5, 6].

Ha cnoromni OioiMIiegaHcOMETpisl € PYTUHHUM
MEeTOAOM JAOoCHimXeHHs ckiaany Tina II1[-maiieHTiB,
SIKUA BUKOPUCTOBYEThCS Y MOBCSIKICHHIN KIIiHIYHIlA

Harana CrenanoBa
nmstep@ukr.net

npaktuui [7]. 3a momomMororo OGioiMmegaHcoMeTpil
Y. Shu 3i cmiBaBTOpaMM IPOIEMOHCTPYBaB, IO Ti-
nepriaparanisi, skKa BH3HAYajlach y pa3i BUCOKOTO
CIIiBBiAHOIIIEHHS TMO3aKJIITUHHOI PiIMHMU Ta 3arajib-
Hoi pinuau tia (ECW/TBW), € He3zanexxHUM mpe-
UKTOPOM 3HMXEHHs BuxXuBaHocTi Mertony IIJ Ta
CMepPTHOCTI MmawlieHTiB Big ycix npuyuH [2]. Lle Ta
iHIII AOCHIIXKEHHS IiAKPECIIOI0Th BaXXJIUBIiCTh BU-
3HadYeHHs ckiany tiiza ITJ xsopux [2, 5, 6]. IIpote,
CJIif 3a3HA4YMTU, 11O OMNyOJiKOBaHi HAyKOBI JOCIIi-
JDKEHHSI TIPUCBSIYEHI B OCHOBHOMY HOCJHiIXEHHSIM
BILIMBY Tineprigparallii Ha MOKa3HUKU ageKBaTHOC-
Ti [1/1 Ta BuxuBaHOCTI nmauieHTiB. Tonmi gk, podbotn
1I0J0 BM3HAYEHHS IHIIMX IMOKAa3HUKIB CKJady Tina
T1J-xBopuX Ta iX B3aEMO3B’SI3KY 3 aJleKBaTHICTIO Iia-
JIi3y € TOOAMHOKHUM Ta CYyNePEeUTUBUMU.

B octanHi poku 6araTto OOCHIIXEHb MPUCBIYEHO
BMBUEHHIO OKCUIATUBHOroO cTpecy y xBopux Ha I[1J1,
KW OyB 3aIIPONOHOBAHMUI Y SIKOCTi OJHOTO 3 MOX-
JIMBUX MEXaHi3MiB CTPYKTypHOro Ta (yHKIiOHAJIb-
HOTO ITOLIKOMXEHHSI ITEPUTOHEAIHHOI MeMOpaHu [8-
10]. Y nHamromMy mnormnepeaH,OMY IOCTIIKEHHI MU TIPO-
NEMOHCTPYBAJIM BIUIMB OKcuaaTWBHoro crarycy I1J1
MaIli€EHTIB Ha al€KBaTHICThb Ta BMXKUBAHICTb METOIY
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[11]. Tum He MeHIU, KJIiHiYHi JaHi LIOAO BUBYEHHS
B3a€EMO3B 3Ky MiX TilepriapaTali€io Ta OKCUIATUB-
HUM cTtpecoMm y I/ maiieHTiB € 0OMEXEHUMU.

MerTo1o Halroi po6oTH 6yJI0 TOCTIAUTH B3aEMO3-
BSI30K TripaTaliiiHOro CTaTtycy 3 MapkepaMu OKCuia-
TUBHOTO CTpecy Ta aaekBarHicTio [1/].

Marepian Ta Meroam. OGcepBalliliHe mOCTi-
JUKEHHST BUIMAIOK-KOHTPOJIb 34 YYacTiO 85 Malli€HTiB,
sKi JikyBamch MetogoM I1J1 B ymoBax IV «IHctutyr
Hedposorii HAMH VYkpainu» ta KIT «Ogecbkuii 06-
JlacHUIt ueHTp Hedpouiorii Ta aianizy Onecbkoi OJA»
He MeHIIe 3 MicdliB. Yci nalieHTH Hagajiu MUCbMO-
BY iH(GOpPMOBaHY 3roAy Ha y4dacTb Y HOOCJiIKEHHi.
ITpoTokon mociimxeHHsT OyB CXBaJIEHUIN JIOKAJIbHOIO
eTuyHolo koMiciew Y «IHcturyt Hedponorii HAMH
Vkpainu». byab-ski o3Haku iHQeKIiii, MajirHizaiis,
3arajpHuil TmkHeBuit Kt/V< 1,7 abo rocmitamizaiist
MPOTSITOM Micsilig, 1110 TepeayBaB TOCTiIKEHHIO, BBa-
KAJIUCS KPUTEPiSIMUA BUKITIOUEHHS.

Cepen obcTexeHux 0yso 56/85 (65,9%) 4onoBikiB
ta 29/85 (34,1%) xiHok. Bik XBOpUX KOJMBaBCs Bif
18 mo 72 pokiB Ta y cepeagHboMYy cTaHOBUB 48,8 + 12,5
pokiB. CepeaHsi TpuBaiicTh JikyBaHHs I1J] Ha MOMeHT

BKJIIOUEHHS y AOoCHigXkeHHs1 cknana 25,4 [14,0-49,5]
MicsiiiB. Binblricts xBopux (76/85, 89,4%) nikyBanuch
AT, pemrra 9/85 (10,6%) maiieHTiB — aBTOMAaTH-
3oBaHuM IIJI (AIIH). JlikyBaHHS 3[ifiICHIOBaJIM BU-
KOPUCTOBYIOUM po3urHu Ais [1]] i3 BMiCTOM TIIOKO3U
MoHoriapary 1,36% M/Ob/ 13,6 mr/mn i 2,27% M/
Ob/ 22,7 mr/mn y moaBiiiHUX Minikax 1o 2,0 ia. 14/55
(25,5%) manieHTiB OTpUMYBaln Ha Hi4 GiocymicHUMIA
po3uuH mid [1]1 i3 BMicToMm ikoaekcTpuHy. JIikyBaHHS
ATIJl BUKOHYBa/IY 3a JOMOMOTOIO LIMKJIepy Ta JAiallizy-
IOYMX PO3YMHIB 3 KOHLIEHTpaLi€o roko3u 1,36% M/
Ob/ 13,6 mr/mMn i 2,27% M/Ob/ 22,7% wmr/mn y 5-1i-
TPOBUX MillIKax.

3a HozosorivHow ocHoBow XXH xBopi po3smo-
JiISTUCh HACTYIMHUM 4uHoM: 52/85 (61,2%) mnai-
€HTIB Maji HemiabeTUYHEe ypaxkeHHsT HUpoK Ta 33/85
(38,8%) — xBopi Ha LykpoBuii niabet I Ta 11 TumiB (n =
18 Ta n = 15, BiAMOBIAHO), IKi HEe BiAPI3HSAIUCH 3a Bi-
KOM Ta TpUBaIicTIO 3axBopioBaHHs (50,6 = 10,8 vs 47,6
+ 11,3 pokis; p = 0,51 ta 29 [15,1-41,3] vs 27,3 [13,7-
36,05] micsauis; p = 0,36, BinmosinHo). Bik, crath Ta
KJTiHIYHA XapaKTepUCTUKA BKIIIOUEHUX Y JOCIiIKEeHHS
Mali€HTiB MoAaHO y Tabnuiil.

Tabauys 1

Xapakrepuctuka oocrexxenux I1/I-nmamienris

Yonosixku (%) 65,9

XKinku (%) 34,1

Bik (poxn) 48,8 £ 12,5
Lyxposwuii giadet (%) 38,8
TpuBanicts JgikyBaHHs T (Micsiti) 25,4 [14,0-49,5]
Ilepenecennii [1]1-acoiiitfoBannii mEpUTOHIT B aHaMHe3i (%) 42,3

Ianexc komop6imHocTi Yapacona (6anm) 5,57+ 1,5
IMT (kr/m2) 27,439
Hdiype3 (vur) 800 [600-1600]
Hb (r/mn) 105 [99-121]
Cucroniuauii AT (MM.pT.CT.) 137 £ 14,2
Hiacromiaamit AT (MM.pT.CT.) 82+ 11,9

®epuTtuH (Hr/MI)

548 [368,5-842,8]

ABOYMIH (T/71)

37,1 [34,7-39]

[1roxo3a (/)

5,7 [5,1-6,8]

Kt/V 3aranphanii

1,88 [1,74-2,54]

Cepenast YO (M)

600 [400-830]

CrCl (J1/TrKneHb)

48,4 [43,3-54]

IMicns dizvkanbHOro 0O0CTEeXEHHS MaLli€EHTIB Mif
Yyac TMepuoro Bi3UTy, MU OLIiHIOBaJM CTaH TiapaTaliii,
JOCJiIXKyBalu 3pa3Ku KpoBi, cedi Ta ekcdysarty. KiH-
1IEBOIO TOYKOIO MOCHiIKEeHHs OyJa BUXKWBAHICTb Me-
tony IIJI, siKy olliHIOBaJIM Ha 4Yac 3aKiHYEHHS OOCJi-
mxeHHs (1 TpaBHs 2019 poky) abo y pa3i mepeBeaeHHS
nalieHTa Ha JiKyBaHHS iHIIOI MOJAJbHICTIO HUPKO-
BOI1 3aMiCHOI Tepariii.

IMToxa3znuku amexkBaTHocTi I1JI ouiHOBaNIM IILISI-
XOM BU3HAYEHHS KOHIIEHTpAalliii CEYOBUHU ¥ Kpe-
aTMHiIHY y IIa3Mi, Aianizati Ta ceui, 3i0paHuUX 3a
n00y; BUKOPMCTOBYBaiMd OiOXiMiYHUWI aHai3aTop
«Flexorjunior» (Himepmanau). 3a 3a3HayeHUMU TO-
Ka3HUKaMU PO3paxOBYBalu TUXXKHEBUU KJIipeHC Kpea-
tuHiHy (CrCl), sKuif HOpMasli30BYBaJIM A0 IO MO-
BepxHi Tina, mianmizauii (dKt/V), peraasamii (rKt/V)
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Ta 3arajJlbHUI TIKHEBUM KiipeHcu cedoBmHU (Kt/V)
[12]. OG’em posnonineHHst cedyoBuHU (V) po3paxoBy-
Baju 3a ¢popmyaorw Watson.

IToka3HUKM OKCUIATUBHOIO CTpecy Oyau Mocii-
JKeHi y KpoBi 85 Ta ekcdysati 50 I1/] mauienTis. Kpos
JUTSL JOCHiIKEeHHSs1 Opayiv 3 TiKTbOBOI BEHU BpaHIIi ITic-
g 12-16-romMHHOTO ToOJOAYBaHHSI. |HTEHCUBHICTB
nepukucHoro okuciaeHHs ainigis (ITOJI) y kposi,
epUTpOLIMTAX Ta ekcdy3aTi Mmicjisl HIYHOI eKCMO3MILLii
I1JI-mauieHTiB OLIiHIOBAAM LLISIXOM CIEKTpogdOoTOMEe-
TPUYHOTO BU3HAYEHHS KOHIIEHTpAllil MaJIOHOBOTO Ii-
anpaeriay y cuposarui (MJAc), epurpountax (MJIAe)
Ta excdyszati (MJAekc) 3a metonom H.JI CranbHoi y
Hamii Momudikamii [13]. AHTOKCHIAHTHUIA 3aXUCT
(AO3) ouiHoOBaIM 3a CyMapHOIO MEePOKCUAA3HOIO aK-
tuBHicTI0O (CITA) epuTpouutiB, Ky BU3HAYaIM 3a
peaxili€elo 3 iHOUTOKAapMiHOM Y KpoBi Ta ekcdysaTi

MauieHTiB. BMicT B cupoBaTili KpoBi (hepMEHTY-aHTU-
okcuaaHTy uepyioruiasMminy (LIIT) Bu3Havanu 3a pe-
aKkuieo 3 n-QeHieHaiaMiH-IUTiAPOXIOPUIOM; KOH-
LeHTpailito TpaHcdepuny (Tp) B cupoBaTLi KpoBi — 3a
peaxili€ro 3 3a1i30-aMOHiil nuTpaToM. BMicT cynbdri-
IpuibHuUX rpyn (SH-rpym) BU3Havaiu 3a peakili€ro Ti-
osnaucyiabgigHoro oominy [13].

O1uiHka ckjanay TiJla MPOBOAWIACH 33 TOMOMOTOI0
6ioiMmnenaHncHoro aHanizatopy «Body Composition
Monitor»(BCM) — MOHITOp cKJany Tijia 3 mporpam-
HuM 3abe3neyeHHsIM <«Fluid Management Tool»
(FMT), komnasnii «Fresenius» (HimeuuuHa).

IMpuHIIMNT pobOTH TIpWJIady 3aCHOBAHWN Ha BU-
MipIOBaHHi iMIIENaHCy Tijla Ha Pi3HUX YacTOTax IMin
Yyac MPOXOJKEHHS 30HAYIOUOr0 CTPyMY uepe3 TKaHU-
HM opraHizmy [7]. ['ocapiit mOKa3HUKIB CKIady Tija
MpeacTaBiIeHo y TabauLi 2.

Tabauys 2
I'nocapiit moka3HUKIB CKJIaay Tijia, BU3HAYEHUX 32 IOMIOMOroI0 OioiMmenancomeTpii
Ne 3/m IToxka3Huk Inrepnperanis
1 OH (m) AOCOIIOTHA TileprigpaTaris
2 «Cyxa» Bara (Kr) Bara Ttina nauieHTa 6e3 ypaxyBaHHS 3aiiBO1 PiTUHU
3 IMT (kr/m?) Innexc Macu Tina
4 LTI (xr/m?) Inpexkc xynoi Macu Tijia, 110 HE MiCTUTb XUPY
5 FTI (xr/m?) IHpeKc X1UpOBOi KITITKOBUHHI
6 V urea (1) 006’eM poO3MOIiTY CEYOBUHUI
7 TBW (i1) 3arajibHa KUIbKiCTh PiIMHU B OpTaHi3Mi
8 ECW (1) 0O06’eM MO3aKJIITUHHOI PiTUHU
9 ICW (1) O06’eM BHYTPILIHBOKJIITUHHOI pilrHa
10 E/I (1) CriBBigHOIIEHHS 1M03a- Ta BHYTPITHbOKJIITUHHOI PiTUHN
11 OH/ECW loparaiiis, acoriiioBaHa 3 ITO3aKJIITHHHOIO PITUHOIO
12 LTM (xr) besxupoBa maca Tija
13 Rel. LTM (%) BigHocHa 6e3xuposa mMaca Tina ( LTM / 3arayiipHa mMaca Tinna)
14 Fat (xr) Kuposa Maca Tija
15 Rel. Fat (%) BingHocHa xxupoBa Maca Tina (Fat / 3aragpHa Bara Tijia)
16 BCM (xr) 3arajpbHa KJIiTUHHA Maca Tija

CratTucTuyHy OOpOOKY OTPpMMAaHMX pe3yJIbTaTiB
MPOBEACHO Ha IIepCOHATBPHOMY KOMIT'IOTEpi 3a JOIIO-
moroio mporpamu «MedCalc» [15] 3 ypaxyBaHHSIM
nepeBipKu MOKA3HMKIB Ha HOPMaJbHUI PO3MOILT 3
BUKOpUCTAaHHSIM Kputepito Kommoroposa-CMmipHoBa
(dK-S). 3a yM0OB HOPMAJIBHOT'O PO3IOIITY OLiHIOBAIN
cepenHi 3HaYeHHS IMOKa3HUKIB (M) Ta cepemHe KBa-
IpaTnaHe BigxmwieHHs (SD); 11 ix MopiBHSIHHS BUKO-
puctoByBaym kKpurepiiit Ct’romenTa (kS). 3a HeBimmo-
BiTHOCTI 3aKOHY HOPMAaJIBHOTO PO3MOMIIY IJISI OITHMCY
O3HAKW 3aCTOCOBYBaiu MefdiaHy (Me) Ta iHTepkBap-
TUTbHU po3Max [Q25-Q75]; g mopiBHAJIBHOTO aHa-
JIi3y 3acTOCOBYBajau HemapameTpuuHuii (U-Kputepiit)
ManxHa-YitHi [16].

KopensuiitHuii 3B’130K KiIbKiCHUX IMOKA3HUKIB,
3a YMOB IX HOPMAaJIBHOTO PO3IOIiTy, BU3HAYAIM 3a
metomoM Ilipcona (r). Kopensmiiitamit anamis 3a Crip-
MEHOM (p) BUKOPUCTOBYBAIM y pa3i BilCyTHOCTiI HOP-
MAaJILHOTO PO3MOAiTY IMTOKA3HUKIB.

BigMiHHiCTB 4acTOT y TpyInax NOpiBHIOBAJIU 3a J0-
IMOMOTOI0 KpuTepito 2. JIJig oliHKKM 3HAYYIIOCTi PiB-
HSIHHS perpecii BukopuctoByBaim F-tect @imepa (F).
BimaocHwmii pusuk (BP) ta BimHOmeHHs maHciB (BII)
1 95% nosipui intepBanu (1) po3paxoByBaiu 3 BUKO-
PUCTaHHSIM JIOTICTUYHOI perpecii.

PesyabTaTu. 'ineprinparariisi, BU3Ha4YeHa SIK Te-
pPEBUILIEHHS MOKa3HMWKA CHiBBiIHOILIEHHS a0COJIOT-
HOI Timeprimparamnii 7o mo3akimiTuHHOI pinuau (OH/
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ECW) nonan 0,15 1 a6o 15% [2, 3, 6], niarHocToOBaHa
y 47/85 (55,3%) I1[1-mauientiB. Cnix 3a3Ha4YUTH, 110
Oisibilia yacTka UMX nauieHtis 29/47 (61,7%) He mana
OyAb-SIKMX KJIIHIYHUX O3HAaK rinepBoJjiemii. IlanieHTn
3 HOPMO- i TiMEePBOJEMIE€I0 HE BiIPi3HSUTUCH 34 CTATTIO
(x> = 39; p=10,08), Bikom (p = 0,21) Ta yacTKoIO mia-
GeTHMYHOI XBOpOoOU HUPOK (y2 = 62; p = 0,43).

AHani3 MapkepiB OKCUAATUBHOIO CTPECY 3aIeXK-
HO BiA riapatauiriHoro cratycy Il mauieHTiB mpo-
JNIEMOHCTPYBaB CTAaTUCTUYHO 3HAUylle 30iJbIIeHHS
MJA gk y cupoBarTili KpoBi, Tak i y ekcdy3aTi (p =
0,01 Tap =10,001, BigmosinHo) I/l mauieHTiB 3 rinep-
rigpataitieto (TabJ. 3).

Tabauys 3
IToka3HMKH OKCHIATHBHOIO CTPECY 3aJ1e2KHO BiJI riipaTaniifHoOro craTycy
ITanienTn 3 eyBoseMier0 ITanienTu 3 rinepBosiemiero
IToxka3nuk (n = 38) (n=47) p

TP, r/n 1,0 [0,5-5,0] 1,35[0,5-6,4] 0,93

LI, v/n 2,27 £ 0,07 1,18 = 0,08 0,008
2 SHc, MMmonb/n 1,38 £ 0,3 1,58 £ 0,35 0,05
=
= MIOAc, MKMOJIB/TT 428,4 £ 155,7 577,5 £ 165,1 0,01

MAe, MKMOJIB/TT 1208,7 = 315,8 940,5 + 391,2 0,4

CIIA, pkat/r Hb 1139 [1100-1301] 1203,8 [938-1290] 0,85
§ MIAekc, MKMOJIb/J 54,5 [20,3-320] 189 [39-560] 0,001
=
E CIIA, pkat/r Hb 26 [9-42] 15,7 [5,0-31] 0,04

Konuentpauii HIT cupoBatku ta CIIA y excdy-
3aTi, HaBIMakKu, 6yi1u nfocToBipHO 3HMXeHI (p = 0,008 i
p = 0,04, BigmmoBimHO).

006’eM mozakinituHHOI pinuau (ECW) maB 3Bo-
pPOTHil KopensuiiHuit 38’430k 3 SHc (r = -0,37; p =
0,003) Ta MIJAc (r = -0,48; p = 0,0009) (puc. 1).

24 . o
2| 0 ° r=-0.47, p = 0.0009
L . °
20| o 8o o
- . ~\,
E 18 __ ° ' ® 9 \\\ ‘ °
16 ° o9
S o o o © ;, o
W oq4t °
L ° ¢, © )
12+ ..‘. LN
10}
L .\\
8p . 1 A T S T S TR
0 200 400 600 800 1000 1200

MOA cupoBaTtku (MKMonb/n)

Puc. 1. Kopensuilinuii 38’5130K 06’ €My MO3aKITITUHHOL
pinuau 3 M/IA cupoBaTKu.

HenocratHio macy tima (IMT<18,5 kr/m?) nia-
rHoctoBaHo y 4/85 (4,7%) I1Jl-xBopux, HOpMaJib-
Hy Macy Tina (18,5-24,9 xr/m2) manu 52/85 (61,2%)
Mali€eHTiB, HaAMipHa Bara > 25 Kr/m? miarHOCTOBaHa
y 29/85 (34,1%) xBopux. ZKupoBa Maca Tija J0CTO-
BipHO acoliiloBajach 3 KOHILEHTPALIi€l0 TpaHCHEPUHY
cuposatku (r=0,58; p=0,001), Toai sIK iHOEKC XyaA0i
MacHu Tina, mo He Mictuth xupy (LTI) maB 3BopoT-
Hill KopensuiiiHuil 3B’ 130K 3 KOHLIeHTpalieo MIIA y
ekcoyszarti (r=-0,52; p=0,04).

AHasi3 B3aeMO03B’43Ky piBHA rigpataumii ITT1-
MNali€eHTIB 3 MOKa3HUKaMU aAeKBAaTHOCTI Aiaji3y 3a-
CBiJYMB MOro CTAaTUCTUYHO 3HAYYIIMI BIJIUB Ha Jia-
mizue Kt/Vp (F = 25,3; p <0,0001) (puc. 2) i, Binmo-
BimHO, 3aranbpHe TxxHeBe Kt/V (r=-0,35; p =0,01).

6
5
4l
3
2

Kt/Vp

1L
0k

-1 [ F=25.3;r=0,50; P < 0,001

-2 0 1 1 1 1 1 1
5 10 15 20 25 30 35

06'eM NoO3aknNiTUHHOI piauHM (N)

Puc. 2. Perpeciiina 3anexHictb Kt/Vp Bin rinpaTtauiiitHoro
crarycy [1JI-nmauieHTiB.

Yepes 12 micaiiB cocrepexeHHs 56/85 (65,8%)
Mali€HTIB MPOMOBXYBaJIM aaekBaTHe JikyBaHHs I1]1,
8/85 (9,4%) xBopUX IMepeBeIeHO Ha JiKyBaHHS IeMO-
nianizom (I'M), 4/85 (4,7%) xBOpUM BMKOHAHO TpaH-
crutaHTauito Hupku, 17/85 (20%) nauientiB maau Kt/
V< 1,7, ane nponosxyBanu jikyBanHs I1/] (tabu. 4).
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Tabauysa 4
Kuniniunuii cTaTyc 00cTeKeHHX NAMEHTIB Ta NpUIuHA BiaMoBH TexHiku T1]1,
Craryc I1/I nauieHTis IIpnunnu nepesenenns a I'J]
Anexsarauii I1]1 56 (65,8%) Henocraths nosa I/, 3(37,5%)
Kt/V< 1,7 17 (20%) Henocraths YO 2 (25%)
IlepeBeneno Ha I'J] 8(9,4%) I1J-nneputoHit 2 (25%)
TpaHcIUIaHTaLlig HUPKA 4 (4,7%) TyHepHa iHDeKIIis (12, 5%)

YacToTHMIT aHAIII3 TPOAEMOHCTPYBaB, 1110 yepe3 12
MiCSILIiB CITOCTePEXEHHSI 3HMXKEHHs agekBaTHOCTI /]

90
80

p=

niarHoctoBaHo y 19/47 (40,4%) nauieHTiB 3 rinepriapa-
Tauiewo Tay 6/38 (15,8%) xBopux 3 eyBoJieMi€lo (puc. 3).
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Puc. 3. Posmoxin I11 namieHTiB 3a anekBaTHicTIO [1][1 yepes pik criocTepexkeHHS 3aJIeXKHO BilI TigpaTaliifHoro cTarycy.

BigHOIeHHA mIaHCiB 3HWXXEHHS aleKBaTHOCTI
I1 y mauieHTiB 3 rineprigpaTalli€lo OuIbII HixXX BTPU-
4i TIepeBUIIYE TaKUIl Y HOPMOBOJIEMIYHMX TTAlliEHTIB
OR = 3,6 (95% A1 1,3-10,3; p = 0,01). BigHocHMI1
puU3MK 3HMXeHHs agekBaTHocTi I/ ckias 2,5 (95%
I 1,13-5,8; p=0,02).

O6roBopeHHs. Pe3ynbTaT HALIOTO JOCIiIKEHHS
JNeMOHCTPYIOTh HasIBHICTb CyOKJIiIHIYHMX O3HaK Tilep-
rigpartaiiii, BU3Ha4€HOI 3a JOIIOMOTOI0 OioiMIeaaHCco-
Mmetpii, y 55% I1/] naui€HTiB, 110 MOBHICTIO Y3rOIXY-
€ThCd 3 JaHUMM HaykoBoi yiteparypu [17, 18]. Tak,
y JOCIIKeHHI €BpoIeiicbKOro MOHITOPUHTY CKJIamy
tiza (EuroBCM) [17] rittepBoieMito BUSHAYEHO GiTbIII
Hix y 53% nauienris, Kwan et al. [18] mpomemoncTpy-
BaB YacTKy 0e3CHMMIITOMHOI rirepsosiemii y 72% I1]1
TTali€HTIB.

HanMmipHa akTuBalliss OKCMOATUBHUX MPOLECIB €
BaXKJIMBUM €TaIloOM iHilliallii, HporpecyBaHHs Ta XpOHi-
3allil 3amajeHHs Y XBOpUX, SKi JIiKy1oTbcst MeToaM T1]]
[8, 9]. OxcupmatuBHmit crpec y I1J] matieHTiB iHiLiro-
€TbCSI y MEPIIUKM piK JiKyBaHHS i BUKJIMKAE MOIIKO-
JKEHHST eHIOTEIIiI0, BasKJIMBOTO €Taly PO3BHUTKY yCiX
maTooriyHux mpouecis [9]. HakonmnueHHS TpOIyKTiB
JIerpagailii r’Il0Ko31, BTpaTa aHTUOKCHUIAHTIB Ta Xpo-
HiYHe 3amajieHHS € B3a€EMOITOB’ I3aHUMM YMHHUKAMMU,
110 TIPU3BOISITH 10 3HIDKCHHST alcKBaTHOCTI METOAY Ta
MiIBUIIEHHS cMepTHOCTI [9, 19].

Hackinbku HaMm Bigomo, 1ie mnepiie JOCiIXeHHS,
B SIKOMY IPOJEMOHCTPOBAHO CTAaTUCTUYHO 3HAYYIIE
IMIBUIIEHHS iIHTCHCUBHOCTI OKCUIATUBHOTO CTPECy ¥
rineprigparoBaHux [0 mauientis. HamMmu Bu3HaueHuit
3BOPOTHIl KOpendauiitHuii 38’930k MJIA cupoBaTKu 3
00’€MOM TIO3aKJIITUHHOI pimuHMU. Y cydyacHili HayKo-
Bill JTiTepaTypi iCHY€E €AUHE MOBiZOMJICHHS 1IOI0 Li€l
npoosiemu. Mitsides N 3i criBaBropamu [20] mpoxe-
MOHCTPYBaB, 1110 rinepriaparauisa y I'Jl namieHTiB 3Ha-
YHOIO Mipolo TTOB’sI3aHa 3 MapKepaMU eHIOTeTiaTbHOl
IVChYHKIIII.

binbiie Toro, pe3yabTaTu HAIIOTO JOCTIIKEHHS
3acBimumim nigBuieHHsS MJIA ta 3HmxenHs CITA y
exc@dyszari [1J] XxBopux 3 rinepBoJIeMi€l0, 110 MOXKe OyTH
OMHMM 3 MOXIIMBHUX IIOSICHCHb 3HIDKCHHSI ameKBaT-
HocTi MeTony. [TogiOHi pe3ynbTatu oTpuMaB Morinaga
H 3i ciBaropamu [13]. ABropu HOCIIIXKYBaal BMIiCT
BiTLHUX paguKaliB y eKcdys3ari Ta BUZHAYMIU CUTb-
HUi1 3B’930K migBuiieHoro piBHg MIA excdysary 3i
3HIKEHHSIM pe3uayaibHoi pyHKiii Hupok I/ marmi-
exris [13].

HesBaxarouu Ha Te, 110 OKCUAATUBHUNI CTpeC y
I1JI TamieHTiB PO3TIAMAETHCS SIK MOTCHIIIMHMI (haK-
TOP PU3MKY JJISI HECTIPUSITIIMBUX KJIIHIYHUX HACTIIKIB,
MOCTIIKEHHSI B3aEMO3B’S3KY OKCHUIATUBHOTO CTpe-
cy 3i ckiagoM tina I1JI mauieHTiB € MOOAMHOKUMMU
Ta cynepewmBu. Tak, A. R. Bello nmpomeMoHcTpyBaB
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30i1bLIEHHS XUPoBOoi Macu y T1/[-manieHTiB Ha 3 KTy
piK, 1110 aBTOPHY MOB’SI3YI0Th 3 PO3BUTKOM XPOHIYHOTO
3anajeHHs Ta auciininemieto [21]. Hoppe K, HaBma-
KU, TMOBIAOMUB MPO 3MEHILIEHHS XUPOBOi TKAHUHU Y
nauieHTiB, ki jgikyorbes 111 monan 4 poku [22]. 3a
pe3yJbTaTaMU HAIIOTO JAOCHIIKEHHSI BUZHAYEHO Mps-
MU KOpENSILiHHUH 3B 130K MiX XHUPOBOIO Macolo Tijia
Ta KOHUEHTpali€ TpaHChHEPUHY CUPOBATKU, TOMi SIK
iHAEKC Xya0i MacH Tijia, 110 HE MiCTUTh XUPY 3BOPOT-
HO acolioBaBcs 3 KOHIeHTpalielo MA y ekcdy3ari.
OnHuM 3 HaWOUTBII BaXJIMBUX BUCHOBKIB HalllO-
ro JOCTIMKEHHSI € TOCTOBipHA perpeciiiHa 3aJIeXKHiCTh
angexBatHocTi [1J] Bix rigparaiilHOro cratycy mauieH-
TiB. HaMu mokasaHo, 1110 BifHOIIEHHS IIAHCiB 3HUXEH-
HSI aIEKBAaTHOCTiI METOly YEPE3 PiK CIIOCTEPEXKEHHS € Y
rinepriapaToBaHUX TMALiEHTIB y 3,6 pa3iB BUILIMM, HiX
y HopMmoBosiemiuHux [T/ xBopux. Haii gaHi minteep-
JKYIOThCSI PE3YJIbTaTaMU HELIOAABHO OMYOJIiIKOBAHOTO
MeTa-aHali3y, SIKWil TeMOHCTPYE CYTTEBUN BIUIUB Ti-
neprigparatii Ha 4acToTy Brpatv TexHiku /1 [2].
Hamre nocniaxeHHs Mae MeBHi oOMexeHHs. Mu
aHaJlizyBaJii B3a€MO3B 130K TigpaTalliiiHOro cTaTycy
3 OioMapKepaMu OKCUAATUBHOTO CTPECY, BUSHAUECHUX
MPOTITOM €IVHOI TOUYKM CTaJIOro crtaHy. [103m0BXHE
CHOCTEPEXEHHS 3a LMMU 3MiHHUMM MOXE HaaaTu
OinpIlI SIKiICHY HaykKoBYy iH(dopwmallii, xoya 3acTOCOBa-
HU HaMU OU3aiiH AOCiIKEeHHSs (BUIMad0K-KOHTPOJIb)
YHEMOXJIMBIIIOE BIJIMB TiApaTalliiHUX 3MiH B JWHA-
Milli crmocTepekeHHs Ta iHIIUX JOBrOCTPOKOBUX (pak-
TopiB. KpiM Toro, mociimgxeHa Koropta 0yJjia HEOAHO-
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Abstract. Percutaneous nephrolithotom (PCNL) is the best choice in treating renal
stones currently. The PCNL is followed by placement of nephrostomy tube and stent
that help in tamponade of percutaneous tract. Tubeless PCNL is accompanied by less
postoperative pain and shorter hospital stay. Despite advantages of tubeless PCNL,
some surgeons still excluded bleeding or residual stone patients, no chance of second
look which increase chance of missing residual stone fragments, requiring often an
additional procedures like cystoscopy, stent dysuria and risk of no drainage for kidney.
This study aimed to compare the effectiveness and safety of tubeless PCNL to tubed
PCNL.
Methods: A prospective comparative study conducted in Urology department of Safeer
Al-Imam Al-Hussein in Karbala, from January 2013, Ist to December, 31th 2017.
One thousand four hundreds thirty four patients with renal stones surgically operated
with PCNL were categorized into two groups; 8§82 patients with renal stones were
treated with tubed PCNL and 552 patients were treated with tubeless PCNL.
Results: The young age female were predominantly related to tubeless PCNL. Left
sided stones with lucent and upper approach were significantly associated with tubeless
PCNL. The tubed PCNL was significantly related to right side stone, while tubeless
PCNL was significantly related to left side stone (p = 0.006). Tubeless PCNL was
significantly associated with lucent opacity more than tubed PCNL (p = 0.001).
Postoperatively, tubeless PCN L was significantly associated with lower rates of residual
stone (p = 0.005), bleeding (p = 0.04) and sepsis (p = 0.01) compared to tubed PCNL.
Conclusion: The tubeless option is effective and safe modality for PCNL. The low rate
of residual stones and postoperative bleeding and sepsis can safely have associated with
Tubeless PCNL.
Keywords: renal stone, percutaneous nephrolithotomy, tubed, tubeless, outcome.
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IlopiBHsIIbHE NOCTiIKE€HHS pe3yabTaTiB JiKyBaHHS NALIEHTIB 3 Ce40KaM’ SHOIO
XBOP00010: He(hpoCTOMHHUIA APEHAXK NMPOTH 0E3TPEHAKHOI MEPKYTAHHOT
HedpoJiToTOMIl

KepbenbcbKuil yHiBepCcUTET, MEAUUHUN KoemxK, Ipak

Pestome. Ilepkymanna negpponimomomia (ITHJT) € ocHosHum memoodom AIKY8AHHS RAUIEHMIE 3 CCHOKAM THOIO
x60poboio. Cboeodni cmandapmue suxkonanns ITHJIT nepedbauae 3a6epuieHns onepayii wasixom 6CMaHo6AeHHs Hepe3-
wKipHoeo Heghpocmomuoeo openaicy. bezopenaxcna ITHJIT acouyiiiosana 3i 3menuieHHAM nicasonepayiiiioeo 6040 ma
yacy eocnimanizayii. Hezeaxcarouu na nepeeaeu, dezdpenaxcra ITHJIT 30invuiye pusux 3airuuieHHsa hppaemenmie KoH-
Kpemenmy, wio sumaeac 3acmocy8ants 000amrKosux npoyedyp ma nodoeiceHHs Yacy 20Cnimanizayii.

Memoro docaioxncenns Oyno nopieuamu epekmuericms i be3neunicms bezdpenaxcroi ma cmandapmuoi ITHIIT i3
3acmocy8aHHIM HePOCMOMHO20 OPEHAIC).

Memoou. [Ipocnexmuene nopiensnvHe docaioxicenHs, npogedeHe y 8iddinenni yponoeii Safeer Al-Imam Al- Hussein
y Kapb6ani 3 ciuna 2013 poky no 31 epyons 2017 poky. 1434 nayicnmie 3 HUpK08UMU KOHKPEeMEeHMAaMU, SKUM BUKOHAHO
ITHJIT 6yau po3nodineni 3a1excHo i0 3acmocoeanoeo XipypeiuHoeo Aikyeants: 1-ii epyni nayicumie (n = §82) euxonano
ITHJIT i3 3acmocyeannam openasicy, y 2-ii epyni (n = 552) 3acmocosysanracw 6ezdpenaxcna I[THIIT.

Pezyaomamu. besdpenaxncna ITHJIT wacmiute 3acmocogysanacs y JHciHOK M0A00020 GiKYy ma Yy X60pux 3 KOHKpe-
MEHMamu Ai60i HUPKU 3 NpoCmumM 00CmMynom, mooi K OpeHadic yacmiuie UKOPUCMOBYBABCA 34 HASBHOCMI KOHKDEeMeH-
my npasoi Hupku (p = 0,006). Ilicasonepauiiino, bezdpenaxcha ITH/IT 6yra cmamucmuyHo 3Ha4yui0 acouiliosana 3
HU3bKOH 4ACMOMOI0 3AAUWK08UX (ppaecmenmie KoHkpemenmy (p = 0,005), kposomeu (p = 0,04) i cencucy (p = 0,01)

NOPIGHAHO i3 CMAHOAPMHOI0 NPOUEYPOIO.

Bucnosxu. bezopenaxcnuii éapianm ITHJIT acoyiroemscs 3 HU3bKOK 4aACMOMOI0 3AAUWKOBUX (hpazmenmis Ka-
MeHi8, nicasonepayiiiHux Kpogomeu ma cencucy, uwjo o0rpyHmoasye ehekmugHicme i be3neuricmo 020 3acmocy8aHHs.
KimouoBi ciioBa: konkpemenmu Hupok, yepe3ukipHa Heghporimomomis, OpeHaic, 6e30peHaNCHa Yepe3uKipHa He-

poaimomomis, pezyrbmam NiKY8aHHS.

Introduction. The percutaneous nephrolithotomy
(PCNL) is the best current choice in treating large renal
calculi. It is an appropriate between uretero-renoscopy
and shock wave lithotripsy [1]. The PCNL is followed
by placement of nephrostomy tube and stent that help
in tamponade of percutaneous tract, postoperative kid-
ney drainage and allowance of secondary intervention
[2] but ended sometimes in postoperative pain and long
hospital stay [3]. The advantage of tubeless PCNL was
to ensure safety, effectiveness and short hospital stay
[4].

Despite advantages of tubeless PCNL, some sur-
geons still excluded bleeding or residual stone patients,
no chance of second opinion which increases chance of
missing residual stone fragments, requiring often addi-
tional procedures like cystoscopy, stent dysuria and risk
of no drainage for kidney [5].

The aim: the increase of renal calculi incidence
with great advancement of medical technologies and

Riyadh aal-Toma
medicalresearch64@yahoo.com

application of PCNL in addition to high shift to safe
surgical procedures like tubeless PCNL, urged us to
compare the effectiveness and safety of tubeless PCNL
to tubed PCNL.

Material and methods. This was a prospective
comparative study conducted in Urology department
from Ist of January, 2013 to 31th of December, 2017.
One thousand four hundreds thirty four patients were
included and categorized into two groups; 882 patients
were treated by tubed PCNL and 552 patients were
treated with tubeless PCNL. A written informed con-
sent was signed with each patient before enrolling in the
study implementing the PCNL and the ethical agree-
ment was provided by the administration of the hospi-
tal.

Inclusion criteria: renal stone more than 1.5 cm in
size and negative culture of urine. Exclusion criteria:
coagulopathy diseases, collecting system perforation,
severe intraoperative bleeding, elevated creatinine lev-
el, and ectopic kidney.

The preoperative, operative and postoperative pa-
tients' characteristics were assessed by the researcher.
The PCNL was done in Surgical Theater of Surgical
Specialties hospital. Pre-operative native CT scan and
early morning x-ray on the day of surgery were per-
formed in all cases and/or intravenous urography. Ul-
trasound and/or chest x-ray were done postoperatively.
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After general anesthesia administration, a lithot-
omy position was applied for a patient with 6 or 5 F
open end ureteric catheter inserted trans-urethral via
cystoscopy using fluoroscopy and placed with a Foley’s
catheter. The main techniques of PCNL done by urolo-
gist included percutaneous puncture of pelvicalyceal
system, arrangement of tract and fragmentation or re-
moval of stones.

At the end of the procedure the stone clearance was
confirmed by endoscopy and fluoroscopy and the ure-
teric catheter was removed. In tubed PCNL patients a
nephrostomy tube was positioned through the Amplatz
sheath and fixed to the skin and the nephrostomy was
clamped for twenty-four hours. In tubeless PCNL: af-
ter removal of the Amplatz sheath the wound was com-
pressed for two to five minutes and then sutured with
one stitch non absorbable suture followed by dressing
without putting nephrostomy tube.

Statistical analysis was performed with SPSS soft-
ware version 22. The Fischer’s exact test, independent

sample t-test and one way ANOVA analysis were used
for statistical analysis as appropriate. P value less than
0.05 was considered statistically significant.

Results. This study included 882 patients with
renal stones wich were treated surgically with tubed
PCNL and 552 patients with renal stones wich were
treated surgically with tubeless PCNL. Mean age of pa-
tients with tubed PCNL was 32.9 years and mean age
of patients with tubeless PCNL was 37.7 years with a
significant difference in age between both study groups
(p = 0.03). Male patients in two study groups was pre-
dominant, however, there was a significant association
between female patients and tubeless PCNL surgical
option (p = 0.01). The tubed PCNL was significantly
related to right side stone, while tubeless PCNL was sig-
nificantly related to left side stone (p = 0.006). Tubeless
PCNL was significantly associated with lucent opacity
more than tubed PCNL (p = 0.001). No significant dif-
ferences were observed between two PCNL techniques
regarding operative time (p = 0.26) (Table 1).

Table 1
Preoperative and operative characteristic distribution according to tubed and tubeless PCNL groups (n = 1434)
Variables (nT:bggz) (Tl uze;e;szs) Total P value
Gender Male 511 (57.9 %) 283 (51.3 %) 794 0.013*S
Female 371 (42.1 %) 269 (48.7 %) 640
Side Right 451 (51.1%) 241(43.7 %) 692 0.006*S
Left 431 (48.9 %) 311 (56.3 %) 742
Opacity Opaque 667 (75.6 %) 370 (67.0 %) 1037 0.001*S
Lucent 215 (24.4 %) 182 (33.0 %) 397
Age (M £ SD) 39.6 £ 15.02 37.7+£17.1 - 0.03**S
Operative time (M x SD) 329+ 14.8 32.0x15.2 - 0.26**NS

*Chi-square test, **Independent sample t-test, S=Significant, NS=Not significant.

No significant differences were observed between
two PCNL techniques regarding number of accesses (p
= (.29) and history of previous renal surgery (p = 0.68).

100,00%
93,20%

80,00%

60,00%

40,00%

20,00%

0,00%
tubed

A significant association was observed between upper
surgical approach and tubeless PCNL (p = 0.001) (Fig-
ures 1-3).

94,60%

w single access
» multi access

tubeless P=0.29

Fig. 1. Distribution of accesses number according to tubed and tubeless PCNL.
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Fig. 2. Distribution of surgical approach according to tubed and tubeless PCNL.
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Fig. 3. Distribution of renal surgery histo

Postoperatively, 8.2% of patients treated surgically
with tubed PCNL had residual stones, while 4.3% of
patients treated surgically with tubeless PCNL had re-
sidual stones with a significant difference between two
study groups (p = 0.005). Postoperative bleeding PCNL
complications represented as blood transfusion (1.7%)
and postponed PCNL (0.2%) in patients of both study
groups; however, blood transfusion and postponed

™ had previous renal surgery

90,40%

tubeless
p=0.68

ry according to tubed and tubeless PCNL

PCNL were significantly associated with tubed PCNL
(p = 0.04). No significant differences were observed be-
tween tubed and tubeless PCNL regarding postopera-
tive renal function (p = 0.34) and organic injury (p =
0.43). The postoperative sepsis was significantly higher
among patients treated surgically with tubed PCNL
than patients treated surgically with tubeless PCNL
(2.2% vs. 0.5%; p = 0.01) (Table 2).

Table 2
Postoperative outcome distribution according to tubed and tubeless PCNL groups (n = 1434)
. Tubed Tubeless
Variables (n=882) (n=552) Total P value
Residual stone 72 (8.2 %) 24 (4.3 %) 96 (6.7 %) 0.005*S
. . Blood transfusion 16 (1.8 %) 3(0.5%) 19 (1.3 %) -
Postoperative bleeding o 0 PCNL 3(0.3 %) 00 %) 302%) | 0TS
. Improved 16 (1.8 %) 8 (1.4 %) 24 (1.7 %) o
Renal function Transient impairment 3(0.3 %) 0(0 %) 3(0.2 %) 0.34 F*NS
Postoperative sepsis 19 2.2 %) 3(0.5%) 22 (1.5 %) 0.01**S
. Pleural injury 14 (1.6 %) 6 (1.1 %) 20 (1.4 %) -
Organic injury Abdominal organs 0(0 %) 0(0%) 0(0%) 04378

*Chi-square test, S=Significant, NS=Not significant.
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Discussion. High proportion of Urologists per-
formed percutaneous nephrolithotomy preferring the
classic practice of nephrostomy tube and stent which
commonly accompanied by pain and discomfort; for
that, new surgical techniques are required to implement
PCNL without application of tube or stent for drainage
[6, 7].

Present study showed a significantly older age pa-
tients with tubed PCNL (p = 0.03). This finding is con-
sistent with results of Nakamon et al [8] study in Thai-
land which preferred traditional tubed PCNL for elder-
ly age patients and explained this preference to decrease
co-morbidities. Irving et al [9] study in UK found that
PCNL is safe surgery for older age patients. Incon-
sistent with our findings, Isac et al [2] study reported
no significant differences in age between patients with
tubed and tubeless PCNL. Female patients in current
study were significantly related to tubeless PCNL (p =
0.01). Men were predominant in renal calculi and for
PCNL, in spite of that, Zehri et al [10] documented
that female gender is risk factor for blood transfusion in
PCNL which might influenced surgeons to select tube-
less PCNL. Left sided stone was significantly related
with tubeless PCNL; a finding that is similar to results
of Khan et al [11] study in India. Tubeless PCNL was
significantly associated with lucent opacity more than
tubed PCNL (p = 0.001). This finding is inconsistent
with results of Giusti et al [12] study in Italy which re-
vealed higher opaque opacity for tubeless than tubed
PCNL. This inconsistency may be due to difference in
sample size between studies. Upper approach was sig-
nificantly related to tubeless PCNL in present study
(p = 0.001). Similarly, Sourial et al [13] study in USA
proved that upper tract tubeless PCNL lead to lowering
the thoracic complications and shorter hospital stay.

The main interesting outcome of tubeless PCNL in
our study was a significantly low residual stone as com-
pared to tubed PCNL (p = 0.005). This finding is in
agreement with results of many literatures like Balandi

References:

study in Iraq [14] and Karadag et al [15] study in Tur-
key which stated that residual stone rates were higher
among standard PCNL using nephrostomy tubes.

Another significant advantage of tubeless PCNL
in current study was the low incidence of postoperative
bleeding in comparison to tubed PCNL (p = 0.04). Lee
et al [16] meta-analysis study in South Korea showed
that tubeless PCNL was superior to other surgical pro-
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PCNL is safe surgical procedures with fewer complica-
tions. The postoperative sepsis incidence in this study
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which found that tube placement was a significant risk
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study groups regarding postoperative renal function and
organ injury. These findings proved the effectiveness
and safety of tubeless PCNL as reported in the literature
[19]. The main limitation in present study was the ex-
clusion of hospital stay and pain perception in patients
as all previous studies confirmed shorter duration stay
and less pain for patients treated surgically with tubeless
PCNL.

Conclusion. In conclusion, the tubeless option is
an effective and safe modality for percutancous neph-
rolithotomy. The low rate of residual stones and post-
operative bleeding and sepsis can safely have associated
with Tubeless PCNL.
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Abstract. Understanding of changes in water compartments during hemodialysis (HD) is an
important part of ensuring the effectiveness of the procedure and minimizing both intra- and
post-dialysis complications.

The purpose of our study was to investigate the direction of changes in water sectors in patients with
CKD 5D with preserved residual kidney function (RKF) and without RKF.

Methods. Prospective observational study enrolled §8 hemodialysis (HD) patients. All patients
performed laboratory examinations and measurements of water balance using the BCM monitor
before HD, hourly after the start, and 30 minutes after the end of the session. Depending on the
presence of residual kidney function, patients were divided into two groups. The first group with
RKF included 52 patients, the second - without RKF - 36.

Results. Analysis of water balance parameters allowed to conclude that 26 patients (26.13 %) were
hyperhydrated (OH/ECW above 15 %), including 13 (36,11 %) in the group without RKF and
10(19,2 %) - in the group with the preserved RKF. There was no statistically significant difference
in the groups. When comparing baseline values between groups of patients, it was found that in
the group with preserved RKF the albumin level was significantly higher at 8.94 % (p < 0.05),
levels of phosphorus and potassium were lower by 18.27 % and 20.24 %, respectively. There was
no statistically significant difference between other clinical parameters in the groups. Subsequent
analysis of the water balance indicators allowed establishing a reliable positive correlation between
the level of ultrafiltration (UV) and total body water (TBW). The higher the UV level, the higher
the ECW (p < 0.05). Similar results were obtained when analyzing the relationship between
extracellular fluid (ECW) and UV (p < 0,001). As a result of the correlation analysis between the
level of UV and diuresis, the mean inverse correlation relationship is shown, which shows - the
lower the diuresis, the higher the level of ultrafiltration (p < 0,001). During HD the TBW ( TBW
= 1.5* 1.8) and ECW (AECW = 1.92 % 0.85) progressively decrease, the ICW compartment
is practically unchanged (AICW = -0.17 = 0.89). In patients with preserved RKF the change in
ECW is significantly lower comparatively with the group without RKF (p < 0.05).

Conclusions. Obtained data indicate that the clinical evaluation of hyperhydration is not always
adequate. The obtained results confirm the fact that the presence of RKF provides better phosphorus
and potassium levels control in patients with CKD. During HD the removal of fluid occurs directly
from the extracellular space, in the group with the RKF to a lesser extent, indicating that the presence
of diuresis provides a lower volume of OH, TBW, ECW before HD session, and therefore the level
of ultrafiltration appears to be less. Thus the RKF also provides better control of water balance. The
results of the dynamics of water sector changes during HD can be used to assess the refilling in the
future.

Key words: water balance, hemodialysis, residual kidney function, bioimpedansometry,
ultrafiltration.
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Cypxxko JI.M.!, Puces A.B.2, Mouanosa H.A?.

BB npoueaypu reMozianidy Ha CTaH BOJHMX CEKTOPIB
y xsopux Ha XXH V]I cT.

NepxaBHa yctaHoBa «IHctutyT Hedposnorii HAMH VYkpainu», m.Kuis, Ykpaina
2QpechbKuii 00J1aCHUIA LIEHTp HedpoJtorii Ta miaiszy, M. Oneca, YkpaiHa

Pestome. Pozyminns 3min 600HUX cekmopie nid uac npoyedypu 2emodianizy € 8aicAUBOH CKAA0080H0 3abe3neueH-
Hsa eghekmugHOCMI npoyedypu ma MiHimizayii sk inmpa-, max i nocmoiani3HuX YCKAAOHeHb.

Memoro pobomu 6yn0 docaioumu Hanpsamok 3miH 600HUX cekmopig y xeopux Ha XXH 5/ cm. i3 3bepeiceroro pe-
3udyanvHoio yukyicio Hupok ma 6e3 P®.

Memoou. Jlo npochekmuenozo obcepsauiiinoeo docaioxcenns 0yno exarouero 88 xeopux na XXH VI cm., aki
aikyromocs T/, Bcim xeopum npogedeno 3aeanbHOKAIHIUHI 0OCMedCeHHS Ma UMIPHBAHHS 800H020 OAAAHCY i3 3aCmO-
cysauHam BCM-monimopa 0o npoyedypu I/l, wjoeodunu nicas nowamky ma yepe3 30 XeuauH nicas 3aKiH4eHHS Ceaucy.
3anexncro 6id HaseHocmi pe3udyarvhoi ynruyii Hupox (P®) xeopux nodineno na epynu. o nepuioi epynu i3 36epediceHoio
P ysiitwau 52 xeopux, do dpyeoi — 6e3 PD — 36.

Pezynomamu. Ananiz napamempie 600H020 barancy 0o36oaue KoHcmamysamu, wjo einepeiopamosanumu (OH/
ECW suwe 15%) sussunucy 26 i3 ycix xeopux, wo ckaanro 26,13%, cepeo nux 13 (36,11%) —y epyni 6e3 P® ma 10
(19,2%) — y epyni iz P®. Cmamucmuuno 3Hauumoi pizHuyiy epynax He euseaeno. Ilpu nopigHsauHi uxionux sabopamop-
HUX ma demMoepaiuHux NOKA3HUKIE MIXC 2DYNAMU X80PUX 6CIMAHO0BACHO, W0 Y 2pyni i3 30epexcenoio PP pieens anrvOyminy
docmosipro euwuii Ha 8,94% (p < 0,05), pieni gocghopy ma kanito nuxcui na 18,27% ma 20,24% eionogiono. Cma-
MuUcmu4Ho 3Hauywj0i IOMIHHOCMI MIdC IHWMUMU NOKA3HUKAMU Y epynax He 3Haildeno. [lodanvuiuii ananriz nokasHuKie
800H020 OAAAHCY 00360418 6CMAHOBUMU HAAGHICMb 00CIMOBIPHO0 NO3UMUBHO20 KOPeAAYiliH020 36 A3KY Midc pienem YD
ma TBW (p < 0.05). Ilodioui pezyabmamu ompumani i npu ananizi 36 ’a3xy nozaxaimunnoi piounu (ECW) ma Y@ (p <
0,001). B pezyrvmami kopeasyiiino2o ananizy mixc pienem YD ma diype3y ompumaro cepeoniti 360pOMHiill KOPeAUiliHuUM
36 30K, W0 NOKA3YE — YUM HUdcuui diypes, mum euwuil pisens yaompaginompayii ( p < 0,001). Bcmarnoeneno, wo nio
yac npoyedypu I/l npoepecusrno smenuryemocs noxkaznuxk TBW ( TBW = 1,5 £ 1,8), ma ECW ( ECW = 1,92 + 0,85),
nokasnux ICW npakmuuno ne sminioemocs ( ICW= - 0,17 = 0,89). YV xeopux i3 36epexcenoro P® nupok smina ECW
00CcmosipHO MeHua NOPIBHAHO i3 epynoio xeopux bez PO (p < 0,05).

Bucnosku. Ompumani oani ceiouams, wo KAiniuHa oyinka einepeiopamauii He 3a8xcou € adekeamuor. Pe3ynb-
mamu Hauio2o 00CAiONceHHs niomeepoxcyroms moii pakm, wio Hassnicms PO 3abe3neuye kpauwuii KOHmpoab pieHs goc-
gopy ma kaniro y xeopux na XXH VI cm. Ilio uac npouedypu I/l eudanrenns piounu 8iddyeacmuocs b6e3nocepeorvo i3
EeKCMPAyenionsipHo20 npocmopy, npu 4omy y epyni iz P® ¢ menuiii mipi, wjo ceiouums, npo me, wo HaseHicms oiypesy 3a-
oe3zneyye menwuii 06’em OH, TBW, ECW do npouedypu 1], a omaice, pigens yarompagirempauii 6Use11€movCs MEHUIUM.
Taxkum uunom, PD 3abe3neuye makoyxc i Kpauguii KOHMPOAb 600H020 banrancy. Pezyabmamu ounamixu 3minu 600HUX
cexkmopie nio uac npoyedypu 1] moxucymo 6ymu gukopucmati 04s ouiHKu cmynetro peininey 8 MatioymHoomy.

KiouoBi cioBa: sooduuii 6ananc, eemooianis, pezudyanrvha yHKuyis HUpoK, bioimnedancomempis, yaompaginb-
mpauis.

Betyn. I3 KOXXHUM pOKOM KiJIbKiCTh XBOPUX, SIKi
JIKYIOTbCSI METOIOM remogianisy 3pocrae [1]. Buma-
JICHHSI PiIMHM U1 TOCSTHEHHSI BOAHOTO OajaHCy y
xBopux Ha XXH V]I cT. € BaXJMBUM KOMIOHEHTOM
npoieaypu remomianisy (I'/l), oCKiIbKM SIK TiMmo- Tak i
rineprigpataliisi MoB’s3aHi i3 BAHUKHEHHSIM HEraTUB-
HUX HacaigkiB. 30Kpema, Timeprigparauisi y XBOpUX
Ha XXH 5]1 cT. acouiifioBaHa i3 pO3BUTKOM CeplEBOi
HEJOCTAaTHOCTI Ta BMCOKOI0O cMeptHicTio [2, 3]. Ha
MpOTUBAry, Miajli3-iHIyKoBaHe HaIMipHe 3MEHILEeHHS
BHYTPILIHBOCYAUHHOTO 00’€MY KpPOBi, BUKJIMKAE TillO-

JIronmuaa MupocaasiBHa CypxKKo
e-mail: milasurzh@gmail.com

TEH3il0 — YacTe YCKJIaIHEHHS Y XBOPUX, IO JIIKYIOThCS
I'l — He3anexxHUi pu3NK-(aKTOp BUCOKOI CMEPTHOC-
Ti [4, 5]. He3Baxarouu Ha 3HaYHi JOCATHEHHS B OLIiH-
1Ii aAeKBaTHOCTI MiaJli3y II0M0 BUIAJEHHS HU3bKO Ta
CepeTHbOMOJICKYJISIPHUX PO3YMHHMKIB, Ha JaHUI yac
HeMa€e Mipu aleKBaTHOCTI IIOMO BUAAJICHHS DiIUHMU.
Taki kJiHiuYHI O03HaKM, K aprepiaabHuii TUCK (AT),
yacTtoTa cepueBux ckopoueHb (HCC), HasgBHICTh Ha-
OpsIKiB — € HENIPSIMUMU i HETOYHMMHU O3HAKaMU, sIKi
BilI3e pKAIIOIOTh CTaH BOAHOIO OaaHcy. eskuit Haa-
JIMIIKOBUI 00’€M piIVHUA MOXE 3aJIMIIATUCh Y TiJi i
KJIiIHIYHO HisIK ceOe He TposBasaTu. I1ig yac JikyBaHHS
I'l nng BuganeHHs piAWHU JTiKapi Opi€eHTYIOThCA Ha
«CyXy Bary» maiieHTta. ¥ OiJIbIIOCTi LIEHTPiB Ccyxa Bara
BU3HAYa€eThCs KJIiHIYHO 1 BimoOpakae HaiiMeHIIy Bary,
Ky MaLliEHT MOXe MEPEHOCUTH 0e3 TPOSIBIB CUMIITO-
MiB riro- 4u rineprigparauii [6]. Lle MmeTox mpo6 i mo-
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MUJIOK HETOUHUH i HE BPaXOBYE 3MiH, 1110 MalOTh MiClLie
B XapuOBOMY CTaTycCi XBOpOTro Ta XupoBgiii Maci (LTM).
AK HacimOK, BaXXKO BUSHAYUTHU Y KOXKHOMY KOHKPET-
HOMY BUITAJIKy € MALIIEHT FillO- YU TiMepriipaToBaHUM.
KpiM Toro, cyxa Bara BUKOPUCTOBYEThCS IJIsI po3pa-
XYHKY 00’emy yabpTpadinerpauii (UF), piBeHb K01 BU-
3HAYa€ MIBUAKICTh BUAAJICHHS HAIJIMIIKOBOI PilUHU
npu KoxHoMy ceaHci I'Jl. 3araabHOBiTOMO, 1110 Ha MO-
SIBY iHTpaiali3HUX YCKJIaJHEHb BIUIMBAE OanaHC Mix
IIBUAKICTIO BUAAIEHHSI PiIMHU i3 KPOB’SIHOTO pycja
Ta TJa3MOBMM HamoBHEeHHsAM (pediminrom) [7-12].
IBuakicte Y@, 10 mepeBUINYE MOTSHITia 1T pedi-
JIIHTY TIPU3BOJIMUTD 10 TiMOTEH3il, BUKIMKAHOI reMOIi-
aJli30M.

B opradi3mi J0AMHU BUANSAIOTH JIBA OCHOBHI
kommnaptMeHTH pinvau [13]. Biusbko mBOX TpeTwH
CcKJIajae BHYTpilIHbOKIITUHHA piauHa (ICW), mio
3HAXOAUTHCS BCepeAuHi KJIiTuH. OgHa TpeTuHa, 110
3HAXOAUTHCS 1032 MEXaMU KJIITUH, — 1€ TTO3aKJIiTUH-
Ha pinuHa (ECW). ECW noaijisiioTh Ha 1Ba KOMMOapT-
MEHTHU: TJ1a3Ma — PiJKa YaCTUHA KPOBi Ta iHTEPCTULLi-
ajibHA piAnHA, [0 3aMOBHIOE MPOCTip MiX KJIITUHAMU.
OCMOTUYHUIA Ta TiAPOCTATUYHUIA TUCK 3a0€3MEUyIOTh
pyX Ta MOCTiHHUI OOMiH PIAMHOIO MiX KOMMIApTMEH-
tamu [13].

Ilin yac mpoueaypu remoniamizy y XBOpPUX Ha
XXH VI'Jl BinOyBaloTbCsd 3MiHU BOJHMX CEKTOpiB.
BoHu MoXyThb OyTM MOB’s3aHi i3 Aiai3-3aJeXXHUMU
ycknaaHeHHsMU. Ha cbOrogHi y CBiTi icHye JeKifb-
Ka METOJiB OL[IHKM BOAHOTO OajaHCy Ta WOro 3MiHU y
xBopux Ha XXH V]I cT. JIo HUX BiIHOCSThCS: 3aCTO-
CyBaHHS 0iOXiMiYHUX MapKepiB (TaKUX K LHUKJTIYHUNA
ryaHo3uH MoHodocdar [uI M®], nepencepnHuit Ha-
TPillypeTUYHUI MEeNTUI, MO3KOBUI HATPillypeTUIHUN
nentun) [14], BU3HaUeHHS HiaMeTpy HUXXHBOI TTOPOXK-
Hucroi BeHu [15], MmoHiTopuHr 06’emy kposi [16] Ta
oioimnenaHcHuit aHani3 (BIA), 3okpeMa 6ioimMnenaHc-
Ha criektpockorist (BIC) [17-20]. Bioximiuni Mapke-
pU 00’€MHOTO MEPEBAHTAXEHHSI NE€MOHCTPYIOTh Ha[-
MipHY MiHJIMBIiCTh Ta OTAaHO KOPEIIOIOTh i3 00’€EMHUM
cratycoM [14]. IHIKMM 0OMEXEHHSIM BUKOPUCTAHHS
LIMX MapKepiB € HEMOXJIMBICTh AUMEPEHIIiI0BaTU HOP-
MOBOJIEMiIO BiJ TiMOBOJIEMil, OCKiUJIbKU BiAMiHHOCTeM
y 3HaY€HHSX Hemae. Bu3HaueHHS AiaMeTpy HUXHbBOI
TMOPOXHUCTOI BEHU — € €(PeKTUBHUM METOAOM, OJHAK
TaKOX Mae psin ooMexeHs [15].

BIA — nmpocTtuii HeiHBa3UBHUI METOJ BU3HAYEH-
HSl CKJIamy Tijlia, MOXE 3aCTOCOBYBATUCH ISl BU3HA-
YEHHS PO3MOAIEHHS PiIMHU MO BOIHUM CEKTOpaM,
BKJIIOYAIOUM BHYTPIIIHBOKIITUHHY piguHy (ICW),
no3akJiTuHHy pinvuHy (ECW) Ta 3aranpHy rigparauiio
(TBW), a Takox ii 3MiHu mig yac npoueaypu I']

Meta podOTH: TOCTIINTH HAIIPSIMOK 3MiH BOIHUX
cekTopiB y xBopux Ha XXH 5/1 cT. 3aiexxHO Bia HasiB-
HocTi PO.

Marepian Ta MeToau. /1o MpoOCNeKTUBHOIO 00-
CepBaLlifHOTO JOCTiIXEHHS BKIOUEHO 88 XBOpUX Ha
XXH V] cT., gKi JiKyBajJMCbh reMoaiaiizoM Ha 0a3si
JBOX LIEHTPIB - [HcTUTYyTY Hedponorii HAMH Vkpai-

Hu Ta KOMyHaJIbHOTO HEKOMEPILIIAHOTO MiAMPUEMCTBA
«Opecbkuii obnacHUl LeHTp Hedposorii Ta miami3zy
OnecbKoi 00J1acCHOT paau».

ITpoTokon nocniaxeHHs OYB CXBaJeHU JIOKaTb-
HOO eTu4YHOoW KoMiciero Y «IHcTutyT Hedposorii
HAMH VYkpainn». I[lix yac BUKOHaHHSI po0OOTU AO-
TPUMaHi NTPUHUUNU Oi0ETUKHU, 3aKOHOIABYUX HOPM
Ta BUMOT IIOJAO0 NPOBEAEHHS OiOMeIUYHUX AOCIHi-
JKEHb.

KputepisiMmu BKIIOYEHHS y AOCHIAXEHHS Oyiau:
xBopi Ha XXH V]I cT. crapiue 18 pokiB, sIKi JiKylOTbCS
METOIOM TeMoiai3y i3/0e3 30epekeHOI pe3uayaIbHOl
GyHKUi1 HUPOK, SAKi Mignucanu iHpopMoBaHy 100po-
BiJIbHY 3ro/ly Ha y4acTb Y HOCJiI>KEHHi.

KputepisiMmu BUKIIIOUEHHSI MAlLli€HTIB i3 OOCIi-
JDKeHHsI OyJIM: He3roja mnali€eHTa, TOCTpUil KopoHap-
HUI CUHIPOM 3a OCTaHHi 6 MiCSLiB, CYMyTHI OHKOJIO-
TiYHi 3aXBOPIOBAHHSI, TOCTPa Ta XPOHiYHA MEYiHKOBa
HEeIOCTATHICTh, aMITyTallisl KiHL[iBKY B aHAMHe3i, aHa-
capka, MCUXiYHMIA CTaH, BariTHIiCTb.

O0cTexXeHUX XBOPUX PO3IIIEHO HA TPYIU: Mepliia
(n = 52) i3 30epexeHo10 P® Ta apyra (n = 36) 0e3 36¢e-
pexeHoi PO.

Bcim xBOpuM mipoBeneHi J1abopaTOpHi aocCii-
JDKEHHST — 3arajibHUi Ta 0iOXiMiYHWIA aHasi3u KPOBi,
BU3HAYe€HMI piBEHb CEUOBUHU Ta KpeaTHHiHY B 1000-
Bilf ceui. Pe3uayanbHa (yHKIIiSI HUPOK OLIHIOBAIACh
3a 00’eMoM ceui, po3paxynkom [IIK®, 3acTtocoByoun
dopmynry GFR-EPI, Ta po3paxyHKoM pe3nuayalbHOTrO
KT/V.

st OLiHKM CTaHy rigpartalii BCiM XBOpUM MpO-
BeleHO BUMiploBaHHSI anmapatroM Body Composition
Monitor (BCM) dipmu Fresenius. BumiproBaHHs npo-
BOJIMJIOCH Y TIOJIOXKEHHI JiexXauu 6e3mocepeHbO Nepes
MOYaTKOM CEaHCy reMojlialli3a, IOTOAUHU BiJ moyvaT-
Ky I'Jl Ta yepe3 30 XBUJIMH MicJsl BiIKJIIOUEHHS Talli-
€HTa. Y JOCHiAXEeHHi aHali3yBaJIUCh NaHi, BUMipsHi
BCM, Taxi, K piBeHb Mo3akJdiTuHHOI pinuHu (ECW),
3arasibHa riapatauis (TBW), rineprinparauis (OH),
pa3paxoBaHO CTYIiHb BimHOCHOI Tigparanii (OH/ECW
ratio).

CraTucTUYHY OOpOOKY OTpUMAHUX PE3YJbTaTiB
npoBeaeHo 3a nonomoroto mnporpamu STATISTICA
10.0 for Windows 10. HenepepBHi maHi nipeacraBieHi
SIK CepeHE 3HAUYEHHS i3 CTAaHAAPTHUM BiIXWJICHHSIM
(M £ SD) abo meniaHOIO Ta MiXKBapTiIbHUM pO3Ma-
xoM (Me [Q25 - Q75]) , xareropiaabHi — BUpPaxXeHi y
BigcoTkax (%). [TopiBHSIHHS MiX TBOMa He3aJIeXXHUMU
rpyrnamMu MPOBOIWJIOCH i3 3aCTOCYBAHHSIM t-KpUTEPis
CTpI0IeHTA 111 HOPMAJIbHO PO3MOAiIIEHUX 3MiHHUX Ta
U-kputepis MaHHa-YiTHI — 1Jis1 HEHOPMAaJbHO PO3-
noniieHux. [TopiBHSAHHS yCiX KaTEropiiHUX 3MiHHUX
MPOBOIUJIOCH i3 3aCTOCYBAHHSIM > —KBajapaTa YU Tec-
Ty Dimepa.

PesynbraTn. Cepenniift BiK XBOPUX CKJIaB
55.8[48,5-65,0] pokiB, 4YOJOBIKM CTaHOBWIM 48
(54,5%). IouaTkoBi femMorpadivHi JaHi y IBOX rpymax
NpeacTaBieHi y Tadauii 1.

26 OpUriHOABHI HOYKOBI POBOTU

YKPAIHCBKMIN )XYPHOA HEPROAOTTT TO Aiaaizy N22 (62) 2019



Ukrainian Journal of Nephrology and Dialysis, 2 (62)’2019

Original Papers

Tabauys 1

Jemorpaciuna Ta KiaiHiyna xapaktepuctuka xpopux Ha XXH V T'JI, BKiloueHnX y 10CJIiIZKEHHS

Veci nanientu P®+ rpyna P®- rpyna
IToka3nuku (n=88) (n=>52) (0= 36)
CraTtb (gonoBiku), n(%) 48 (54,5%) 32(61,5%) 16 (44,4%)

Bik, poxu

55.8 [48,5 - 65,0]

57,36 [52 - 65,5]

53,75 [45,5 - 64]

Cyxa Bara, KT

74,93 [68 - 82]

77,15 [68,5 - 86,75]

71,74 (66,5 - 77,65]

IMT, xr/m2

26,71 [23,8 - 29,65]

27,23 [23,6 - 30,03]

29,96(23,8 - 27,9]

3aranbHuii 610K, 1/1

63.74 + 7,45

64.3 £ 8,49

62.8 £ 5,62

CupoBaTKOBUA albOYMiH, I/J1

40,8 = 3,83

42,35+ 3,7

38,56 2,79

Cucromiunnii AT no I'T

138,22 [127,5 - 150]

136,82 [120 - 150]

140,5[110 - 180]

Hiacromiunmit AT mo T'J]

80,56 [70 - 90]

81,15 [75 - 90]

79,72 [70 - 100]

Cuctomiuanit AT micis T'/]

136,36 [125 - 150]

139,32 [130 - 150]

132,08 [120 - 150]

Hiactoniunmii AT micust T

79,71 [70 - 90]

81,82 [80 - 90]

76,6 [60 - 100]

Temorno06iH, r/a

99,51 [91 - 109]

95,6 [83 - 104]

105,02 [97,5 - 112]

eKT/V

1,43 [1,03 - 1,69]

1,18 [0,94 - 1,39]

1,78 [1,32 - 2,05]

®ocdop, MMOIIB/IT 1.62 £0,62 1.52 £0,41 1.86 + 0,82
KanpIiit, MMOJIb/IT 2.2+0,33 2,14+ 0,4 2,27+ 0,18
Kamiit mo I'1 6,3[1,03 - 1,69] 5,2 4,94 - 5,69] 6,52[6,0 - 6,9]

Jlani BinoOpaxeHi sIK cepeiHE 3HaUeHHs T cTaHAapTHe BiaxuiaeHHs (M = SD) uu sk MefiaHa Ta Mi>KKBapTUJIbHUIA

po3max ( Me[Q25 - Q75]).

Cxopouennst: IMT-innekc macu Tina, AT-aprepianbauii Tuck, I'Jl — remoniainis, eKT/V — mo3a mianisy.

B crpyxrypi mpuunau XXH V]I crt. (puc.l) GinbIricTs cTaHOBUIM XBOPi Ha TIoMepysioHehput — 54 oco-

ou (61,3%). Y 13 (14,77%) nmauientiB TepMmiHaibHa ctamisi XXH po3BuHyjIach Ha TJi IyKpoBoro miabety, y 11
(12,5%)— nomnikicrosy, y 4 (4,54%) Ha (oHi aHOMAaJII pO3BUTKY, ITogarpuuyHoi Hedpomnarii — 3 (3,4%), mieno-
HedpUT, aMiJIoiT03 Ta MapaHeoriacTUYHa HedpormaTisi CKJIaJu 10 OAHOMY BUITAIKY.

Mapaneonacruyna nedponaris 0 1,13

TyGyaoinTepeTuniiinuii rmomepysaonepput
(r[ﬂ:ﬂoneq)pm) 11,13

Awminoinos 01,13
Tonarpuuna nedponarin Ml 3,4
Anomanis possurxy 4,54
Hoaikicros nupox NN 12,5
Jiabernuna nedponaris NN 14,7
Tiomepyaonegpur I 61,3
0 10 20 30 40 50 60 70

m%

Puc. 1. Posnoxin BkioueHux y nociimkeHHs: xBopux Ha XXH V]I cT. 3a Ho30J10Ti94HOI0 (hOPMOIO.

15%) BusiBuIMCH 26 yCix XBOPUX, BKIIOYEHMX Y TOCTi-
JDKEHHS, 10 ckiano 26,13%, cepen nux 13 (36,11%)
— y rpymi 6e3 P® Ta 10 (19,2%) — y rpymi i3 PO. IIpu
MOPiBHSJILHOMY aHaJli3i — CTAaTUCTUYHO 3HAUYMMOI pi3-
HUIII y TPYyIIax He BCTAHOBJICHO.

IToxazHuku BOAHOro OanaHCy, BUMIpSIHI Ha MO-
YyaTKy IpoleIypyu reMoiaji3y mpeacTaBieHi y TaOaulLi
2. Ilpu mopiBHSIHHI OBOX TPYIl CTAaTUCTUYHO 3HAUy-
IIa pi3HUIS BUSBJICHA JINIIE Y cepeaHbOMY piBHI YD
(p < 0,05). TlineprinparoBanumMu (OH/ECW Buiie
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ITpu MopiBHSIHHI BUXiTHUX MOKA3HUKIB MiX Tpy-
maMu XBOpUX: y Tpymi i3 30epexxeHoto PD piBeHb aib-
OyMiHy JocToBipHO BUIIMi Ha 8,94%, piBHi docdo-

py Ta Kamiro HuxX4i Ha 18,27% Ta 20,24% BianosigHO
(p < 0,05). CratucTMYHO 3HAYYIOI BiAMiHHOCTI MiX
IHIIMMU TTOKAa3HUKAMU Y TPYIax He BUSIBJICHO.

Tabauys 2
BuxiaHi m0Ka3HMKH BOAHOIO 0AJIAHCY Y XBOPHX, BKJIIOUYEHHX J0 TOCTiIKEHHS
Ioka3nuk Ve na_uieﬂm P?-'-’ PE)-’ p-value
(n=88) (n=52) (n=36)
TBW 37,83 £ 6.55 38,87 £ 6,35 36,33 £ 6,65 0,057
ECW 18,26 £ 3,19 18,72 £ 3,18 17,61 £ 3,14 0,15
ICW 19,55 £ 3,89 20,14 £ 3,91 18,71 £ 3,76 0,1
E/I 0,94 £ 0,14 0,94 £ 0,15 0,95+ 0,11 0,32
iype3 0,510 -1,02] 1,0 [0,6 - 1,5] 0 0
CepenHiii piBeHb YO 2,16 £ 1,03 1,80 =+ 1,0 2,69 = 0,83 0
KT/Vren 0,14[0 - 0,62] 0,55[0,27 - 0,84] 0 0
OH 0,64 £ 0,74 1,98 £2,4 2,1+1,6 0,14

ani BimoOpaxeHi sIK cepeTHE 3HaYeHHS + cTaHmapTHe BinxwieHHs (M + SD) un K MemiaHa Ta MiXXKKBapTUJIbHUI po3MaXx (
Me[Q25 - Q75]).

CkopoueHHsI: PO+ -rpyna xBopux i3 30epeXXeHO0I0 pe3uayalbHO0 (PYHKIIEI0 HUPOK, PMD- - rpyma xBopux 6e3 pe3umayalbHOL
¢yHkuii Hupok, TBW-3aranbHuit BMict Bogu, ECW-no3akiituHHa pinuHa, ICW-BHYTpilIHbOKJIITUHHA piayHa,
OH- 3aranpHa rigpataiis, KT/Vren-3anumikosa dyHKIist HUpoK, Y®-piBeHb yabTpadiabrpaltii.

[lomanpmii aHami3 IMOKA3HWKIB BOJHOTO Oa-
JIAHCY ITO3BOJIMB BCTAHOBUTU HASIBHICTH ITOCTOBIp-
HOTO TTO3UTUBHOTO KOPEISAIIiHOTIO0 3B’ 13Ky MiX piB-

HeM Y@ ta TBW. Sk Ha09HO TEMOHCTPYE PUCYHOK
2, 9YuM BUIIMH piBeHb Y®, TuM Bumii piBeHb ECW
(p <0,05).

Scatterplot: TBW vs. UF (Casewise MD deletion)
UF =0.61461 + 0.04109 * TBW
Correlation: r =0.26149
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Puc. 2. B3aeMo03B’s130K Mix piBHeM Y® (1) Ta 3araibHUM BMicTOM pinuHu (1), p < 0,05.

IMoniOHi pe3yabTaTh OTpUMAaHi i IpY aHaji3i 3B’s13Ky no3akimituHHOoI pinnau (ECW) ta YO (puc. 3, p <
0,001).
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Scatterplot: ECW vs. UF (Casewise MD deletion)
UF =-0.2182 +0.13068 * ECW
Correlation: r = 0.40543
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Puc. 3. KopensuiiiHuii 3B 130K Mixx YO (11) Ta mosakiituHHolo pinrnHooo (ECW, 1), p < 0,05.

B pesynbTaTi KOopensuiitHoro aHajuidy Mixk pisHeM Y® Ta nmiypesy oTpMMaHO cepeaHill 3BOPOTHI KOpesi-
LifHUM 3B’S130K, 1110 TTOKA3y€ — YMM HUXXUYUK Aiype3, TUM BUILLMI piBeHb yiabTpadiabTpalii (puc. 4, p < 0,001)

Scatterplot: Diuresis vs. UF (Casewise MD deletion)
UF =2.5658 - 0.6139 * Diuresis
Correlation: r =-0.4424
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Diuresis 0,95 Conf.Int.

Puc. 4. KopensiwiitHuii 38’130K MiX piBHeM Y@ Ta miypesom, p < 0,05.

ITpu noganblIOMy MOHITOPUHTY 3a 3MiHOIO BOIHUX CEKTOPIB OYJIO BCTAHOBJIEHO, 110 TiJ yac npouenypu ']
MPOTrpecUBHO 3MEHINY€EThCs MokasHUuK TBW (ATBW = 1,5 £ 1,8), ta ECW (AECW = 1,92 + 0,85), noka3HuK
ICW npaktuyHo He 3MiHI0O€ThCS (AICW = - 0,17 £ 0,89). JluHaMika 3MiH BOZHUX CEKTOPiB MpeaCcTaBieHa Ha

PUCYHKY 5.
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Puc. 5. lunamika 3MiH BOIHUX CEKTOPIB 32 OAWHUIIIO Yacy.

VY xBopux i3 30epexxeHo0 PP Hupok 3mina ECW mocToBipHO MeHIIIa MOPiBHSIHO i3 rpyIioro XxBopux 6e3 PO

(p <0,05) (Tabm. 3).

Tabauys 3
JIuHamika 3MiH BOJHHUX CEKTOPIB 3aJI€2KHO Bill HASBHOCTI pe3uayaabHOI (DYHKIIIT HUPOK
PO+ P®- P-value
ATBW (1) 1,57 £ 1,27 1,39+2,4 0,66
AECW (1) 1,73 £ 0,81 2,19 £ 0,86 0,011
AICW (1) -0,17 £ 0,89 -0,81+2,34 0,076

O6roBopenns. OnHi€o i3 MPUYKH, IO MOTIPIIY-
I0Th SIKiCTh KMTTS Ta IMiABUIIYIOTh PiBEHb CMEPTHOCTI
y xBopux Ha XXH V]I cT. — HeagekBaTHe BU3HAUYEH-
Hs Ta KOHTPOJIb BOAHOro OanaHcy. Y 6araTbox J0cCi-
IDKEHHSX, 30KpeMa y gociimkeHHi Chamney et al. [21]
IOKAa3aHo, 1110 BU3HAYEHHsI BOAHOTO OalaHCy METOIOM
0ioiMIMeaaHCHOI CIIEKTPOCKOIIii — € TOYHOIO i HeiHBa-
3UBHOIO METOJIUKOIO.

Tattersall J.Ta cniBaBT. ITOBiJOMJISIE, 1110 LIIOHA -
MeHile 25% I/l malieHTIiB € rimepriipaToBaHUMU
Oisbllle HiX Ha 2,5 J1 Bil UiTbOBOTO PiBHS HOPMOTi-
nparanii [22]. Y iHIIMX JOoCaigXeHHSIX BiZCOTOK Ti-
MepriipaTOBaHUX XBOPUX, BU3HAYCHUX 3a JOIOMO-
roio BCM amapary ckiagae 22-35% [23, 24]. 3rigHo
OTpUMMAaHUX HaMU JaHUX, cepel BCiX OOCTEeXEHMX
XBOpUX TileprigpaToBaHMMM BUSBHINCHL 26,13%
XBOPHUX, 1O CIiBMaga€ i3 BUILe3a3HAYEHUMHU TOCHi-
JKEHHSIMU.

Binomo, 1o rinepdochareMist € BimomMmuMm Ta 10-
BeIeHMM (haKTOPOM 3arajbHoi Ta KapAiaJlbHOI CMepT-
HocTi y xBopux Ha XXHV/] ct. [25-29]. ¥V nocaimxkeH-
Hi OyJ0 MoOKa3aHO, IO BMBeIEHHS (ochopy MillHO
KopeJIoe i3 kiipeHcoM KpeaTuHiny [30], a oTxe 30e-
pexeHa pesuayalibHa (YHKIISI HUPOK 3a0e3redye

Kpallliii KOHTPOJIb BUBeIeHHS (hocdaTiB MOPiBHSIHO i3
aHypuyHuMu xBopuMu Ha I'JI. JaHi, oTpumaHi B Xomi
BJIACHOTO JOCHTiMIXKEHHS TaKOX JIEMOHCTPYIOTh Oilbli
HU3BKUH piBeHb (pochopy y rpymi xBopux Ha XXH V]I
CT. i3 30epexeHoio PO (p < 0,05).

3rigHo gaHux gocaimxkeHb [31] mig yac nmpoueny-
pu ']l 3MeHIIYyeTbCS 00’€M B OLJIBIIIOMY CTYIEHi €KC-
TPaUEIOJISIPHOTO MPOCTOPY, IMOPIiBHSIHO i3 iHTpale-
monsgpHuM. Yepes 3 ronuHU Bif MOYaTKy MPOLIEAYPU
BigHocHe 3MmeHIIeHHs ICW crae crpimkum. Cepen-
Hiii % 3meHieHHs ICW He moka3sye CyTTEBOI pi3HM-
1i mopiBHsHO i3 %ECW min xineus npoueaypu I'/l. ¥V
1LIbOMY AOCJiIKE€HHi He Opanach IO yBaru HasiBHiCThb
pe3uayaibHoi (yHKUIii HUpokK. Tak, JaHi BJIAaCHOTO
CIIOCTEPEXEHHS MIMCHO IEMOHCTPYIOTh II€PEBAXHY
3miny ECW nin yac npouenypu I'l, ogHak cepenHiit
00’€M 3MEHILIEHHS IIbOTO KOMIIAPTMEHTY JOCTOBIpHO
HIDKUMM Yy TPYIi XBOpUX i3 30€peKeHOI0 pe3uayasib-
Howo (yHKIiieo HUpoK (AECW P®+ 1,73 + 0,81 no-
piBHsiHO AECW P®- 2,19 £ 0,86, p < 0,05 ), BUsBIieHO
MPSAMUIA TOCTOBIpHUI 3B’ 130K MixX piBHeM Y® ta TBW
(r = 0,26, p < 0,05), cepenHiit JOCTOBIpHUI 3B’SI30K
Mix ECW 1a YO (r = 0,4, p < 0,05), 1o Takox miz-
TBEP/KYIOTh BUILIe3a3HAYCHI TBEPAKEHHS.
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Kpim TOoro, Hamu BCTaHOBJIEHO HETAaTUBHUI KOpE-
JISIUIAHUNA 3B’S130K MiX HasSIBHICTIO Jiype3y Ta piBHEM
ynbTpadineTpauii (r = - 0,44 , p < 0,05), 110 TOBOAUTH
TOM (pakT, 1110 HASIBHICTb pE3UAYyalbHOI QPYHKIIIT HUPOK
y xBopux Ha XXH V]I 3abe3neuye Kpallluii KOHTPOJIb
BOJHOTO OajiaHcy.

BucHoBku. OTpuMaHi gaHi cBimuath Mpo Te, U0
HasIBHICTh pe3uayaibHOi QYHKIii HUPOK 3abe3mnevye
Kpaluii KOHTPOJIb piBHS (hochopy Ta Kalilo y XBOPUX
Ha XXH V] cr. Ilin yac npoueaypu I'/l BuaaneHHs
pinvHU BinOyBaeTbcd 6€3MOCEPEAHBO i3 EKCTPALIEeTIO-
JISPHOTO TIPOCTOPY, MPU YoMy Yy TpytIi i3 PD B MeHIii
Mipi (p < 0,05), 1110 CBiTYUTH, MPO T€, 110 HASIBHICTb Ai-
ype3y 3abe3rneuye MeHuit 06’em TBW 1o npouenypu
I'1, a otxe, P® 3abe3meuye Kpamuii KOHTPOJIb BOM-
HOTO OanaHcy. Pe3ynbrat MOXyTh OyTU BUKOPUCTaHI
JUISL OLLIHKU CTYIEHIO pedUTiHTY B MaiilOyTHbOMY.

KonduikT inTepeciB: aBTopu 3asiBISIOTH TIPO Bill-
CYTHICTh KOH(JIIKTY iHTEpecCiB.

Indopmanis npo BHECOK KOKHOTO YYACHUKA:

JI.M. Cypxcko: nu3aiiH 1OCTiIKeHHSI, OOCTEeXeH-
HS Ta JIiIKyBaHHSI XBOpuX, 30ip Ta dopmyBaHHS 0a3u
JIAaHUX, CTATUCTUYHUI aHaJli3, HAMMCAHHS CTaTTi.

A.B. Pucee: nikyBaHHSI XBOpPUX, TPOBEICHHS
BCM BumiptoBaHH4, 30ip JaHUX, 3alIOBHEHHS TeMa-
TUYHUX KapT.

H.A. Moauanoea: nikyBaHHs XBOpux, 306ip KJli-
HiYHUX Ta iHCTPYMEHTAIIBHUX TaHUX.
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Abstract. The objective of the work was to study the survival peculiarities of end-stage renal disease patients
treated with continuous ambulatory peritoneal dialysis (CAPD) depending on the nutritional status and
informative markers associated with it.

Methods. 105 ESRD patients who received CAPD treatment during 2012 - 2017 years at the Kyiv Scientific
and Practical Center of Nephrology and Dialysis, which is the clinical base of the State Institution “Institute
of Neph:{ology National Academy of Medical Sciences of Ukraine” were included in the cohort prospective
open study.

The survival analysis was carried out both in the studied population as a whole and in groups depending on the
nutritional status (NS) indicators defined basing on the calculation of the subjective global assessment (SGA)

points: the first group (n = 51) consisted of patients without malnutrition, the second group (n = 30) - patients
with a mild de};gree of malnutrition, the third group (n = 13) - patients with a moderate degree of malnutrition,

and the fourth group (n = 11) - patients with a severe degree of malnutrition. The survival analysis was
conducted both in the groups in compliance with NS, and depending on the informational markers associated
with NS, in particular, albumin, body mass index (BMI), residual renal function (RRF).

Survival were calculated using the Kaplan-Meier method, and the difference between survival rates was
analyzed using the log-rank test and y°. The starting date of peritoneal dialysis treatment was considered as the
starting point of the monitoring. The difference was considered to be accurate at p <0.05. Analyzed cases were
included till January 7, 2019. The event risk assessment was carried out with the probability of relative risk
(RR) values calculating their confidence intervals (95% CI).

Results. Forty-three (40.95%) patients died during the current analysis, 17 patients were switched to the
hemodialysis (HD), 4 patients had undergone kidney transplantations. Cardiovascular disease was the leading
cause of death (41.9%), the second cause of death by frequency was bacterial infections (20.9%).

Longer monitoring periods death rate was i, igﬁcantly higher in patients of group with an average (11/84.6%
vs 14/27.45%, p <0.0001; RR - 3.08; 95% CI: 1.8 -5.09) and a mild degree of nutritional disorders (ND)

(11/84.6% vs 11/36.7%, p = 0.0018, RR - 2.3, 95% CI: 1.36-3.89) compared with normal NS. Similarly,

the percentage of died patients with a severe ND degree was stgmﬁcantly higher than those with a normal
nutritional status (7/63.6% vs. 14/27.45%, p = 0.0091, RR - 2.31, 95% CI: 1.23 - 4.35).

The cumulative survival during the 1- year amounted to 90% of patients for 3 and 5 years - 64% and 41%,

respectively. It was found that the survival rate of PD patients is credibly higher in groups with normal NS or
mild ND degree than patients of lgroup with a moderate or severe degree of nutritional disorders (y* = 22,9;
df = 3; p = 0,00004). The cumulative survival for 1 and 3 years was 97%, 98%, 70%, 81% and 76%, 70%,

24%, 36% in groups of patients without nutritional disorder, with mild nutritional disorders, moderate and
severe disorders, respectively.

The cumulative survival with serum albumin level <35 g/l and > 35 g/l in I and 3 years was 73% vs 96%
and 37% vs 74%, respectively (p = 0.00005, log-rank test). Similarly, the proportion of survivors with

BMI > 24 kg/m? was apparently higher than those with an indicator BMI < ﬁ/ o/m’, and it was in 1 and
3 years 94% vs 86% and 79% vs 47%, respectively (p = 0.00321, log-rank test). Veritable differences have
been registered in the cumulative frequencies of survivors depending on RRF value: the survival rate was
significantly higher amon, glat'ents with RRF > 5 ml/min/1.73 m? and significantly lower among patients with
RRF <2 ml/min/1.73 m? (y° = 17.4; df = 2; p = 0.00016).

Conclusions. Thus, our study found that serum albumin level, BMI and RRF magnitude are the markers for
the survival of ESRD patients treated with PD. Veritable difference between the survival of patients depending
on the nutritional status was stated. Three-year cumulative survival with mild degree of malnutrition group
was twice as high as in severe nutritional disorders and it was 70% vs 36% (p < 0.001). The relative risk of
death from all causes increases by 3.1 and 2.32 times for moderate and severe nutritional disorders patients
compared to the patients group with normal NS.

Keywords: end-stage renal disease, peritoneal dialysis, mortality, survival, nutritional status, subjective
global assessment, residual renal function, body mass index, serum albumin.
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A. IITumosa, 1. Iicdpic, I. dynap

HyTpuTuBHMI CTATYC Ta BUXKUBAHHS XBOPUX HA XPOHiIYHY XBOp0oOY HMPOK V]I
cTajii, AKi JiKyloTbCS NOCTIHHUM aMOYJIATOPHIM NE€PUTOHEATbHUM JTiaTi30M
HepxaBHuii iHCTUTYT «IHCTUTYT HedpoJtorii HalrioHanbHOI akageMii METUYHUX HayK YKpaiHU»

Pestome. Memoio pobomu 6yn0 euguumu 0cobAUBOCMI UNICUBAHHS XBOPUX HA XPOHIUHY X60poly Hupok VI cma-
dii, axi nikytomocs ITAIL 6 3anexcrHocmi 8i0 Hympuyitinoeo cmamycy ma ioeo iHopmamusHux Mapkepis.

Memoou. /lo koeopmHozo npocnekmugHoe2o 8i0KpuUmoezo 0ocaioxcents 6yno exaroueno 105 xeopux na XXH V 1
cm., aki ompumyeanu aikyeanus IAIL é Kuiecokomy micbkomy HAYK080-npaKmuyHoMy ueHmpi Hegpponoeii ma dianizy,
wo € Kainiunor baszoro epicasrnoi ycmarnosu «Incmumym negponoeii HAMH Ykpainu», npomseom 2012 - 2017 pokis.
Ananiz eudcueanHs npogoouscs K y 00CAi0NCY8aHill NONYASYIT 8 UinoMy, MaK i 8 2pynax 6 3a1elcHOCmi 8i0 NOKA3HUKIE
HC, eusnauenoeco na niocmagi obuucaenns 6anie CIO: nepuiy epyny (n=51) ckaanu xeopi 6e3 nopyuieHHs Xap4y8aHHs,
dpyey epyny (n=30) - xX60pi 3 recKUM cmyneHem NOPYUIeHHS Xap4yeanus, mpemio (n=13) — 3 cepedHim cmynenem, ma
yemeepmy epyny (n=11) - xeopi 3 axckum cmynerem. AHAAI3 GUNICUBAHHS NPOBOOUBCSL, 5K 6 epynax eidnosidno HC, mak
i 6 3anexcnocmi 6id ingpopmamuenux mapkepie HC, sokpema arv0yminy, indexcy macu mina.

Buscusanns susnauanocs za memooom Kanaana-Maiiepa, ananizysanucs log-rank mecm ma . 3a 6uxiony moy-
Ky cnocmepedicents 6y10 63amo damy nouwamky aikyeauHs I1J[. Pisnuys eeaxcanrace docmogiproro npu p <0,05. Auna-
aizyeanucs eunaoku, wo 8iooyaucs do 07.01.2019 poky. Ouinky pusuky peanizayii nodii nposoduau 3a ipocioHicmio
seauuun 8ionocHo2o (RR) pusuxy 3 obuucaennsm ix dosipuux inmepeanie (95% J1).

Pezyavmamu. 3a wac, wo nioaseas ananizy, 3apeecmpogaro 43 (40,95%) eunadiu cmepmi, 17 xeéopux nepesedero
Ha TJ], vomupbom nayichmam 6UKOHAHA MPAHCNAGHMAYiS HUDKU. B cmpykmypi npuuun cmepmi nepesaxcanu cepyeso-
cyounni 3axeoprosanns (41,9%), dpyeoio, 3a yacmomoro, 6yau 6axmepianvui ingpexuii ( 20,9% eunadkis).

Tlumoma eaea nomepaux npomseom mepminy cnocmepediceHHs 6yaa 8ipo2ioHo U0 8 epYNi X8OPUX 3 cepeOHim
cmynerem HP wixe 3 nopmanvhum HC (11/84.6% npomu 14/27.45%, p < 0.0001; RR — 3.08, 95% ; A1 1.86 - 5.09) ma
neekum cmynerem nopyuiens (11/84.6% npomu 11/36.7%, p = 0.0018; RR — 2.3, 95% J1: 1.36- 3.89). Ananoeiumo,
YacmKa ROMepPAUX X60pux 3 eaxckum cmynerem HP 6yaa 6ipo2iOHo 8Uujor0 Hixe X60pux 3 HOPMAALHUM XAPYO8UM CIA-
mycom (7/63.6% npomu 14/27.45%, p = 0.0091; RR — 2.3, 95% JII: 1.23 - 4.35).

Kymyasmuena doas nayienmie, wjo suxcuiu npomseom poxky cmanosura 90% xeopux, npomseom 3-x ma S-mu
pokie - 64% ma 41%, 6ionosiono. Bcmanosnero, wo eusxcusanus xeopux Ha I1J] € docmogipro euwum 6 epynax 3 Hop-
manvHum HC abo aeexum cmynenem HP, nixc epyn xeopux 3 cepedrim abo 8axcKum cmynenem HympumugHUX nopyuieHs
(2=22,9;df =3; p = 0,00004). KymyaamugHa 0045 8UdCUBUUX XEOPUX, U0 GUICUAU NPOMA2OM 00HO20 MA MPbOX POKi6
cmatnosuna 97%, 98%, 70%, 81 % ma 76%,70%, 24%, 36% 6 epynax xeopux 6e3 nopyuenv HC, 3 neekumu nopyuien-
HAMU XAPYYBAHHS, CepeOHiMU MA 8ANCKUMU, 8iON0BIOHO.

Kymynamuena doas xeopux, wjo suxicuau, 3 pigHem CUpo8amroeozo arb0yminy <35e/ama> 35 ¢/a uepe3 1 ma 3
poku cmanoguna 73% npomu 96% ma 37% npomu 74%, eionosiono (p = 0,00005, log-rank test). Ananoeiuno, uacmka
Xxeopux, wo eudcuau, 3i 3HaveHHam nokaznuxa IMT >24 6yaa eipoeiono éuuioro, Hixc xeopux 3i 3HayeHHAM < 24, ma
cmatosuaa uepes 1 ma 3 poxu 94% npomu §6% ma 79% npomu 47%, eionogiono (p = 0,00321, log-rank test). Kou-
cmamoeani 00CcmogipHi GIOMIHHOCMI 8 KyMYASMUBHUX YACMOMAX NAYIEHMIB, W0 GUICUNU, 8 3ANeHCHOCMI 8i0 3HAUEHHS
3DH: suxncusantsb 6y10 docmosgipro suwum y xeopux 3 3OH > 5 ma/xe/1.73 M? ma docmosipro Huxicuum y nauieHmis
3i 3Hauennam 3QOH < 2 ma/xe/1.73 m%, (x? = 17,4, df =2; p =0,00016).

Bucnosku. Takum uunom 3a pe3ysvmamamu nposeder020 00CAi0NCeH s BCHAHOBAEHO, U0 PiBeHb CUPOBAMKO0B020
anvoyminy, nokasnuk IMT ma éeauuuna 3D H € maprepamu euxcusanis xeopux Ha XXH VI cmadii, saxi aikyromucs [1/].
Koncmamoeana docmosipua pisHUYs. Midc BUNCUBAHHAM NAUIEHMIB 3aAeCHO 8i0 cMaHy Xxap4osoeo cmamycy. Kymyas-
MUBHA 00451 XBOPUX, W40 BUNCUAU, Uepe3 3 POKU 6 epYRi 3 NecKUM CIYReHeM NOPYUeHHs Xap4Y8aHHs 6yaa 808iui 6Ul010,
HIIC 8 epyni 3 8AXNCKUMU HYMPUMUBHUMU NopYuleHHaAMU, ma cmanosusa 70% npomu 36% (p < 0,001). 3a naseénocmi
HYMPUMUBHUX NOPYUIEHb CepeOHb020 MA 8ANCK020 CIMYNEHI0 8IOHOCHUI pU3UK cMepmi 8i0 YCix npuyuH 30in1bUyemucs 6
3.1 ma 2.32 pasu, gionosiono (p < 0,001).

KnrouoBi ciioBa: xporiuna xeopoba Hupok, nepumoreanvruil 0ianiz, cMepmuicms, BUNCUBAHHS, HYMPUMUBHDLI
cmamyc, cy0’eKmueHa en06anvHa ouinka, saaumkosa @ynkuyis nupok, IMT, cuposamiosuil arbOymiH.

Introduction. Nowadays it is well-known that de-

. spite the continuous improvement of dialysis technolo-

Anna Shimova gies the incidence and mortality rates among end-stage
annadializ89 @ukr.net renal disease patients remain unsatisfactory. Adjusted
indicators of total mortality in the USA dialysis popula-

tion are 6-8 times higher than the overall population in-
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dicators. At the same time, the three-year survival rate
of ESRD patients is only 54% and 65% during the treat-
ment with hemodialysis and peritoneal dialysis (PD),
respectively. The anticipated life expectancy for ESRD
patients is less than one-third of the life expectancy for
the individuals of the general population in comparable
age and gender groups [1].

At the moment there is no single point of view
regarding the benefits for patients’ survival depending
on the dialysis modality of renal replacement therapy
(RRT). Thus Garc a-Cantn C. and co-authors have
concluded that PD patients have better survival rate
than patients treated with hemodialysis (HD) using a
central venous catheter as vascular access [2]. However,
after the formation of continuous vascular access, the
difference in the survival rate of HD and PD patients
was not investigated. Stanley M. in her multicenter
study with the main objective to compare survival rate
and life quality of patients treated with HD and PD has
concluded that the survival rate of PD patients during
the first two years of treatment is better than that of
HD patients especially with the preserved residual renal
function [3]. Nevertheless, over time (after 3 - 4 years
of treatment with RRT methods) the survival rate of
HD patients compared to PD patients is better. There-
fore, according to this study survival rate for patients of
HD treatment is better than for patients of PD treat-
ment with long-term treatment [3]. J. Pedro Teixeira
and co-authors basing on the meta-analysis of survival
for patients who are treated by continuous ambulatory
peritoneal dialysis (CAPD) and automated peritoneal
dialysis (APD) have not determined a significant dif-
ference between these groups of patients [4]. The re-
sults of the study conducted in Colorado allowed stating
that the survival rate of PD patients significantly reduc-
es in the course of time. The main cause of patient’s
death according to the study is cardiovascular disease
(CVD) [5]. Nowadays it is well-known that the residual
renal function (RRF) has a significant effect on both
the frequency of fatal cardiovascular episodes and the
nutritional status of patients treated with RRT dialysis
methods. In particular, RRF loss is accompanied by an
increase in the proportion of nutritional disorders and
cardiovascular mortality in the population of ESRD pa-
tients treated with PD [6].

A. Chandrashekarzi and co-authors count a num-
ber of factors including low serum albumin level as the
reasons that have a negative effect on survival. The
authors emphasize that the correction of nutritional
disorders can improve survival [7]. A group of authors
from Turkey in their study during the examination of 58
PD patients have received similar data. In particular,
the factors that aggravate the survival rate of patients
treated with CAPD according to the results of this study
are low serum albumin level and loss of residual renal
function at the time of PD initiation [8].

It is known simultaneously that nutritional disor-
ders (ND) are quite common among patients treated
with RRT methods. Many studies have shown that

namely nutritional disorders are one of the reasons for
life quality deterioration, mortality increase and accord-
ingly have a negative impact on the survival of patients
in this category. Researchers from the United States
have got similar data. Monitoring of 177 PD patients
state allowed to determine that significant disorders of
nutritional status are the factor that aggravates survival
and increases mortality among the studied population.
The authors have proved that normal values of such nu-
tritional markers as pre-albumin, albumin and creati-
nine serum are associated with lower mortality rates [9].
Dombros A. in another study examining patients treat-
ed with PD in Greece has come to a similar conclusion.
According to the data obtained by the researcher, the
presence of protein-energy insufficiency is associated
with an increase of fatal cardiovascular complications
number [10].

In another study basing on the monitoring of 199
PD treated patients in Brazil, the researchers have
stated that serum albumin level decrease, the level of
subjective global assessment (SGA), and the number of
calories taken according to dietary diaries were the main
parameters of nutrition decrease associated with higher
mortality. At the same time, it has been proved that
higher values of body mass index are associated with a
better survival rate of patients within the dialysis popu-
lation [11]. The latter in its turn relates to the phenom-
enon of “reverse epidemiology” which was described in
the works of Kalantar-Zadeh K. with co-authors [12].
However, in a series of studies, there was no link proved
between low BMI and mortality rate [13, 14].

Another interesting study according to which NS
was evaluated among 106 PD patients was conducted
in Poland with the administration of laboratory, func-
tional and anthropometric methods. The results of this
study have once again confirmed that ND is a fairly
widespread problem and has a negative impact on the
mortality and survival rates for ESRD patients treated
with PD. The authors of the work determine the serum
albumin decrease, total cholesterol increase and low
index of arm muscle circumference as the main NS pa-
rameters which affect mortality [15].

In the meantime, Sung Hee Chung with co-au-
thors basing on the analysis of 153 ESRD patients treat-
ed with PD has received a bit different result. On the
one hand, the authors have confirmed the available data
concerning the high frequency of ND among PD pa-
tients (41.8% of the examined), on the other hand, they
have stated that the effect of nutritional status disorders
on survival is manifested only in combination with co-
morbid diseases. Summarizing the authors note that in
compliance with the results of the conducted study, the
presence of only ND is not a reason for reducing the
survival rate in this category of patients. However, ac-
cording to the authors’ ideas this conclusion requires
further study [16].

In conclusion, it is worth mentioning one more
study that was conducted at the State University of the
New York Downstate Medical Center, USA. The re-
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searchers confirmed the relationship between the pa-
rameters of NS and mortality of patients treated with
PD. According to the results of this study, robust labo-
ratory parameters of NS that affect the survival of pa-
tients in this population are serum albumin, creatinine
and standardized protein equivalent of nitrogen excre-
tion [17].

Consequently, considering the above mentioned,
it can be assuredly asserted that the problem of sur-
vival for ESRD patients treated with RRT methods
and their mortality rate decrease does not lose its rel-
evance. Simultaneously despite the importance and
clinical significance of this problem data concerning
the survival rate of patients treated with PD both in
general and depending on the nutritional status are
rather controversial. Data related to the survival rate
of ESRD patients treated with PD in Ukraine are ab-
sent.

Objectives. To study the survival rate for ESRD
patients treated with CAPD depending on nutritional
status and informational markers associated with it.

Materials and methods. 105 ESRD patients were
included in the cohort prospective open study who re-
ceived CAPD treatment during 2012 - 2017 years at the
Kyiv Scientific and Practical Center of Nephrology and
Dialysis, the clinical base of the State Institution «Insti-
tute of Nephrology National Academy of Medical Sci-
ences of Ukraine».

Patients were selected after signing the Informed
consent to participate in the study. The rules of patient
safety were followed during the research, the rights and
canons of human dignity were kept as well as moral and
ethical standards in accordance with the main provisions
of the GCP (1996), the Council of Europe conventions
on human rights and biomedicine (dated 04.04.1997)
Helsinki Declaration of the World Medical Associa-
tion on the Ethical Principles of Scientific Medical
Research with Human Participation (1964 - 2008) and
the Order of the Ministry of Health of Ukraine No. 690
dated September 23, 2009 (as amended in accordance
with the Order of the Ministry of Health of Ukraine No.
523 dated July 12, 2012), the Ethical code of the scien-
tist of Ukraine (2009).

The criteria for inclusion of patients in the study
were age over 18 years old, the CAPD treatment meth-
od, provision of patient’s informed consent to par-
ticipate in the research, the availability of functional,
laboratory and anthropometric research results of nu-

tritional status assess determined 6 months after starting
PD treatment, the capacity for adequate cooperation
during research process. The criteria for exclusion from
the study were patient’s denial, acute or exacerbation of
chronic infectious diseases of bacterial and viral genesis
(PD-associated peritonitis, infection of the catheter
exit place, pneumonia) within one month prior to the
patient inclusion in the study, duration of PD treatment
for less than 6 months, maldigestion and malabsorption
symptoms, mental disorders.

Clinical and laboratory characteristics of study
population at baseline are providing in Table 1.

Table 1
Patient characteristics for the study population
Characteristics (n =105) | Value

Demographics
Age (years, M = SD) 55,9+ 14.6
Male gender (n / %) 53/50.5%
Cause of ESRD, (n / %)
Glomerulonephritis 63/60.0
Diabetes 24/22.86
Urolithiasis 9/8.57
Other 9/8.57
Nutrition markers
Serum albumin (g/1) 3297 £5.7
BMI (kg/m2) 21.99 £ 6.11
SGA (points, M + SD) 5.39 £1.82
Dialysis parameters
PD duration (months, M £ SD) 34.24 £ 20.6
Weekly urea clearance (Kt/V) 1.98 £ 0.56
RRF > 500 ml (n/ %) 45/43%
GFR (ml/min/1.73 m2, (M £ SD) 3271292

For further analysis, the patients were divided into
four groups according to the nutritional status defined
basing on the calculation of the SGA points [8]. The
first group (I group, n = 51) consisted of patients with-
out malnutrition, the second group (II group, n = 30)
- patients with a mild degree of malnutrition, the third
(I1I group,

n = 13) - patients with an average degree of mal-
nutrition, and the fourth group (IV group, n=11) - pa-
tients with a severe degree of malnutrition. The features
of the NS informational markers and the RRF value in
the monitoring groups are presented in Table. 2.

Table 2
Nutritional parameters in ESRD studied groups
. Markers (M £ SD) RRF
Patient groups .
SGA (points) Serum albumin (g/1) BMI (kg/m?) (ml/min/1.73 m?)

Group 1 6,2+0,72 41,4£2,5 23,5+3.41 5,02+3,02
Group 2 4,44+1,31 33,84%0,64 22,7£1,89 2,12+0,9
Group 3 3,45+1,21 27,2+1,48 20,4+2,05 1,2+0,5
Group 4 1,3£0,56 20,7x1,4 19,2+3,2 0,02%0,06
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The study of the survival peculiarities of ESRD
patients treated with PD depending on the NS was
conducted in the monitoring groups. The survival
analysis was conducted both in the groups in general
and depending on the informational markers which is
associated with NS (albumin, BMI, RRF). Survival
analysis depending on serum albumin contents and
BMI was conducted considering the available recom-
mendations: serum albumin level > 35 g/l vs < 35 g/I
and BMI> 24 kg/m? vs < 24 kg/m? [18]. The survival
analysis depending on RRF was conducted consid-
ering its value, namely < 2 ml/min/1.73 m?; 2.0-5.0
ml/min/1.73 m?; >5.0 ml/min/1.73 m2. Survival was
determined by Kaplan-Mayer method, log-rank test
and y? were analyzed. The starting date of peritoneal
dialysis treatment was considered the starting point of
the monitoring. The primary endpoint was death for
any reason. A P value <0.05 was considered to be sta-
tistically significant in this study. Analyzed cases were
included to January 7, 2019. Statistical processing
and mathematical analysis of the study results were
carried out by calculating relative and average values,
criteria of their reliability. Average value (M) and
standard deviation (SD) were determined. The reli-
ability of the differences was estimated according to
the generally accepted in variation statistics Student,
x2. The difference was considered to be reliable when
the significance level was p <0.05. Significant effect of
risk factor associated with nutritional status was mea-
sured as relative risk (RR), with the confidence inter-
val (95% CI). All received digital data were processed
using modern methods of variation statistics by means
of the statistical software package STATISTIKA for
Windows 10.0.

Results: During follow up periods 43 (40.95%) cas-
es of death were registered, 17 patients were switched
to the hemodialysis (HD), 4 patients had kidney trans-
plantations. Cardiovascular disease was the leading
cause of death (41.9%), the second cause of death by
frequency was bacterial infections (20.9%) and 11.6%
- cerebrovascular diseases. Other causes of death were
registered among 14.0% of patients and 11.6% of cases
the cause of death is unknown.

The proportion of deceased patients during the
monitoring period was apparently higher in the group
of patients with an average degree of nutritional disor-
ders (ND) in comparison with normal NS (11/84.6% vs
14/27.45%,p < 0.0001; RR - 3.08; 95% CI: 1.86 - 5.09)
and a mild degree of disorders (11/84.6% vs 11/36.7%,
p=10.0018, RR - 2.3, 95% CI: 1.36-3.89). Similar data
were obtained by analyzing the proportion of deceased
patients with severe ND and normal nutritional status
(7/63.6% vs 14/27.45%, p = 0.0091, RR - 2.3, 95% CI:
1.23 - 4.35).

The one-, three- and five-years cumulative sur-
vival rates in study population were 90%, 64% and 41%,
respectively (Fig. 1)
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Fig. 1. Kaplan-Meier survival curves of study population.

However, comparing the survival of PD patients
depending on the nutritional status allowed stating a
credible difference in the studied groups (Fig. 2). In
general, the survival analysis in the study population al-
lowed establishing a significant difference in cumulative
survival rates depending on NS.
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Fig. 2. Kaplan-Meier survival curves of PD patients depending
on nutritional status.

The survival rate was significantly higher in pa-
tients group with normal NS or mild ND degree than in
groups with a moderate or severe degree of nutritional
disorders (y? = 22.9; df = 3; p = 0.00004). Particularly,
1-years cumulative survival was 97% and 98% in the
first and second groups, 70% and 81% in the third and
fourth groups, respectively. The three years’ survival
was 76%, 70%, 24% and 36% in the group without NS
violations, with a mild degree of malnutrition, moder-
ate and severe degree, respectively. In general, statis-
tically significant difference during the observation
period were detecting when analyzing survival group 1
vs 3 (p = 0.00007, log-rank test) and 1 vs 4 (p = 0.03,
log-rank test) as well as group 2 vs 3 (p = 0.03, log-rank
test). It is worth emphasizing that no significant differ-
ence was found in the survival of patients with normal
NS and a mild degree of ND (p > 0.005).
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Further analysis of PD patients’ survival peculiari-
ties depending on the laboratory and anthropometric
parameters of NS allowed to state that serum albumin
level, BMI and the magnitude of RRF are not only in-
formational markers which is associated with NS but
also survival markers in the specified population. The
cumulative survival in the group of patients with serum
albumin level < 35 g /l and in the group of patients with
serum albumin level > 35 g/lin 1 and 3 years was 73% vs
96% and 37% vs 74%, respectively (Fig. 3; p = 0.00005,
log-rank test).

Follow-up time, days
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Fig. 3. Kaplan-Meier survival curves of PD patients stratified
by serum albumin levels.

Similar data were obtained in the study of survival
rate based on BMI (Fig. 4).
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Fig. 4. Kaplan-Meier survival curves of PD patients stratified
by BMI status category.

In particular, the cumulative survival in 1 and 3
years in the group of patients with BMI > 24 kg/m? and
in the group of patients with BMI < 24 kg/m? was 94%
vs 86% and 79% vs 47%, respectively (p = 0.00321, log-
rank test).

Study of ESRD patients’ survival depending on
the RRF (Fig. 5) allowed stating that the cumulative
survival was authentically lower among patients with
RRF < 2 ml / min / 1.73m? than among patients with
an existing RRF both within 2,0 - 5,0 ml/min/1.73 m?
(p =0.00055, log-rank test) and within more than 5 ml/
min/1.73 m? (p = 0.00723, log-rank test).
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Figure 5. Kaplan-Meier survival curves of PD patients
according to GFR categories.

Discussion. It is well-known currently that despite
the continuous improvement of dialysis technologies,
ESRD patient’s mortality rate remains unsatisfactory
[1]. Disorders of nutritional status according to avail-
able researches is one of the most studied factors that
increases the mortality rate of ESRD patients treated
with CAPD [7-10]. This way Kendrick J. with co-
authors stated that long-term survival of PD patients
remains low. The most common cause of death in the
population of ESRD patients is cardiovascular diseases
(CVD) [5, 19]. Data from genuine study coincide with
the data received by the researchers from the Colorado
Health Sciences Center, USA. In particular, the pro-
portion of CVD in the causes of death structure in the
study population was almost 42%.

The results of studies concerning the impact of
certain markers of nutritional status on PD patient’s
survival are rather contradictory [8-10, 13, 14]. Ac-
cordingly, in the work of Tamer Sakaci and co-authors
it has been shown that low serum albumin level and
RRF loss at the time of PD initiation are factors that
aggravate the survival rate of CAPD [8]. Avram M. and
co-authors basing on a 177 ESRD patients study being
treated PD in the USA have determined that malnutri-
tion and inflammatory processes are factors that aggra-
vate survival rate and increase mortality among patients
of the specified population [9]. Similar data have been
obtained by researchers from Greece [10]. Malgorze-
wicz S. and co-authors also determine serum albumin
decrease, total cholesterol increase, and a low index
of arm muscle circumference are the main NS param-
eters that have a negative effect on survival [15]. Leinig
C. and co-authors in their work have determined that
higher body mass index contributes to better survival of
patients of dialysis patients’ population [11]. Namely,
this phenomenon of “reverse epidemiology” has been
described in the works of Kalantar-Zadeh [12]. At the
same time, a number of studies have not stated the neg-
ative effects of low BMI on survival and mortality rates
[13, 14]. According to the results of genuine research
it has been proved that RRF indicator shows a strong
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effect on the PD patients’ survival (x> = 17,4; df = 2; p
=0.00016); serum albumin level (p = 0.00005, log-rank
test) and the value of BMI (p = 0.003, log-rank test).
In particular, the cumulative survival rate of patients in
the study population was credibly lower among patients
with RRF <2 ml/min/1.73m?, serum albumin content
<35 g/l and BMI < 24 kg/m?. Similar data have been
obtained according to the results of our work. A reli-
able link was obtained between NS and patients survival
rate: it was credibly higher among patients without ND
and with a light form of violations while the average and
severe degree of ND was accompanied by higher mor-
tality rates (y?=22.9; df = 3; p = 0.00004).

The results of work carried out by Brazil researchers
turned out to be interesting. Basing on an examination
of 199 PD patients, the authors stated that low serum
albumin level, subjective global assessment (SGA), and
an insufficient amount of calories taken according to
dietary diaries are the main markers of nutritional dis-
orders associated with a veritable increase of mortality
and survival rates [11]. Basing on laboratory, functional
and anthropometric methods of NS assessment re-
searchers have confirmed the available data concerning
the prevalence of ND and their negative impact on the
survival of ESRD patients treated with PD [15]. The re-
ceived data show that the PD treated patients’ survival
rate is apparently higher in groups with normal NS or
a light degree of ND (2 = 22.9; df = 3; p = 0.00004).
Existence of nutritional disorders of moderate or severe
degrees is associated with an increase of mortality and
accordingly a decrease in PD patients’ survival rate.

Conclusions: Thus, according to the results of the
study it was found that serum albumin level, BMI and
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RRF magnitude are the markers of survival for ESRD
patients treated with PD. Veritable difference between
the survival of patients depending on the nutrition sta-
tus was stated. Three-year cumulative survival with
mild degree of malnutrition group was twice as high as
in severe nutritional disorders and it was 70% vs 36%
(p < 0.001). There was no difference between the sur-
vival analysis for 1- years (has not allowed determining
an accurate difference) in cumulative frequencies, de-
pending on the nutritional status of patients of the study
population.

The relative risk of death from all causes increases
by 3.1 and 2.32 times for moderate and severe nutri-
tional disorders patients compared to the patients group
with normal NS (p <0.001).

The discovered differences in the survival rate of
ESRD patients treated with CAPD depending on nu-
tritional status once again demonstrate the necessity for
continuous monitoring of its informational markers in
order to timely detect violations in time.
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Abstract. Protein-energy wasting as a manifestation of nutritional disorders is one of the
central complications in chronic kidney disease (CKD) and largely determines quality and life
expectancy. Both decrease in nutritional status and systemic inflammation are independent
predictors of general and cardiovascular mortality. Mutual stimulation of these factors determines
the search for new directions for the treatment of patients with CKD.

The aim of the research was to study the state of systemic inflammation and malnutrition in
CKD by assessing the level of interleukin 183 (IL-15), interleukin 6 (IL-6), interleukin 8 (IL-8)
and C-reactive protein (CRP) and serum albumin and to study the effectiveness of therapy with
levocarnitine and a solution of a mixture of ketanalogs of irreplaceable and substitute amino
acids for parenteral administration in CKD.

Results. The level of markers of inflammation IL-18, IL-6, IL-8 and CRP progressively
increased in parallel with the development of renal failure. The level of albuminemia decreased
from the I to the V stage of the CKD, in which among patients with glomerular filtration rate
15-45ml/(min - 1.17m2) in 14% there was a malnutrition of a mild degree; whereas, at CKD
of the V stage, malnutrition of a mild degree was in 16% of patients, moderate malnutrition
was detected in 10% of the subjects, and 5% suffered from severe malnutrition. After standard
therapy the least effect was observed. A more significant decrease in the level of proinflammatory
cytokines and CRP was observed with the additional acquisition of levocarnitine. An even better
effect was observed in the group of patients receiving Nefrotect. The most significant level of
inflammation markers decrease was seen in the group receiving combined Nephrotect therapy
with levocarnitine Nefrotect, where the concentration of proinflammatory interleukins decreased
more than threefold compared with baseline. The level of albuminemia reached the highest level
with combined therapy, compared with standard therapy.

Conclusions. Nutritional status of patients with CKD decreases progressively in the fall of
kidney function, reaching the level of mild malnutrition at CKD stage 111 and the severe degree
of malnutrition at CKD stage V. With the progression of renal failure, activation of the systemic
inflammation, in particular, the increase of the level of circulating in the blood of interleukin 1,
interleukin 6, interleukin § and CRP was seen. The efficacy of treatment of systemic inflammation
and protein-energy insufficiency by levocarnitine and a solution of a mixture of ketonalogs of
irreplaceable and substitute aminoacids in the cohort of patients with CKD of the I-V stages is
proved. This combined therapy significantly lowered the level of interleukin 1, interleukin 6,
interleukin 8, and CRP, as well as elevated serum albumin levels in patients with CKD.

Key words: chronic kidney disease, protein-energy wasting, systemic inflammation, interleukin
1B, interleukin 6, interleukin 8, C-reactive protein, levocarnitine, aminoacids.

Conflict of interest statement: the authors declared no competing interests.

© M. Chaikovska, L. Martynyuk, 2019.
Correspondence should be addressed to Mariana Chaikovska: mari.chaikovska@gmail.com

(2D ev-sn |

YKPATHCBKUI XXYPHOA HEPPOAOTT TO Aiaaidy N22 (60) 2019 OpUriHOABHI HOYKOBI POBOTU 41


mailto:mari.chaikovska%40gmail.com?subject=
https://creativecommons.org/licenses/by-sa/4.0/deed.uk
https://ukrjnd.com.ua/index.php/journal
https://ukrjnd.com.ua/index.php/journal
http://inephrology.kiev.ua/
https://ukrjnd.com.ua/
https://orcid.org/0000-0002-9959-2493
https://orcid.org/0000-0001-6649-3387
doi: 10.31450/ukrjnd.2(62).2019.06
https://www.tdmu.edu.ua/
https://www.tdmu.edu.ua/en/

Original Papers Ukrainian Journal of Nephrology and Dialysis, 2 (62)’2019

© Yaitkosceka M. 1., Maptuntox JI. I1., 2019
VIK: 616.61-036.12:612.39

Yaiikoscbka M. 1., Maptuniok JI. I1.

Kopekuisi cucTeMHoro 3anajieHHsi Ta 0iJIKOBO-eHepreTHYHOI HeJOCTATHOCTI Y
NALIEHTIB 3 XPOHIYHOIO XBOPO0OI0 HUPOK

JABH3 «TepHOMinbChbKUIii epkaBHUIT MenuaHMii YyHiBepcuTeT iMeHi I. f. TopbaueBcrkoro MO3 Ykpainu»

Pe3stome. binkoso-enepeemuuna nedocmammicme K nPosA8 po3naoie HCUAeHHs € OOHUM 3 UeHMPAALHUX YCKAQOD-
HeHb npu XpoHiuHiil xeopobi Hupok (XXH) i eeauxoro miporo susznauac aKicmos ma mpusansicmo Jcumms. K i 3HUCEHHS
HYmMpuyitino2o cmamycy, cucmemHe 3andAeHHs € He3aAelNCHUM NPeOUKmopom 3a2anibHoi ma cepyedo-cyOuHHoi cmepm-
Hocmi. Bzaemua cmumyasyis yux gpakmopie 6U3Hauae NOWYK HOBUX HANPAMKIG AiKyeanHs xeopux i3 XXH.

Memoro docnidcents cmano euueHHs CMAHy CUCMEMHO20 3anaieHHs ma HedocmamHocmi xapuyeants npu XXH
wAsAxom oyinku piems inmepaetkiny 1 3 ( UI-1B), inmepaeiixiny 6 (LJI-6), inmepaetixiny 8( I/1-8) i C-peakmueroeo
oinka (CPb) ma anvbyminy cupogamku Kpoei ma 0ocaiddceHHs echekmueHocmi mepanii 1€60KapHIMUHOM Ma PpO34UHOM
CYMIWi KemoaHano2ie He3amiHHuX ma 3aminnux aminokucaom Heghpomexm 0as napenmepanvroezo egedenns npu XXH.

Pezyavmamu. Pigenv mapkepie 3ananenns lJI- 153, LJI-6, IJI-8 ma CPb npoepecugHo 3pocmas napaneavHo iz po3-
8UMKOM HUpK080oi Hedocmamuocmi. Pigens arvOyminemii 3uuxcysaecs 6io 1 do V emadii XXH, npu uomy cepeo nauyiemis
i3 weudkicmro Kayboukosoi ginempauii 15 — 45 ma/(xe' 1,17 m2) y 14 % 6yaa npucymus Hedocmamuicms Xap4y8aHHs
AeeK020 cmynetsi; Hamomicms, npu XXH V cmadii nedocmamuicms xapuysanns aeekoeo cmynets maau 16 % oci6, nedo-
cmamuicmy Xapuysanis cepednvoi eaxckocmi euseaeno 6 10 % oocmencenux, 5 % cmpaxcoanu id eaxckoi Hedocmam-
Hocmi xapuysanHa. Ilicas cmanoapmuoi mepanii cnocmepieascs HaimeHwiuil egpekm. Binvui 3HauHe 3HUNICEHHS PiGHS
npo3zananvHux yumokinie ma CPb cnocmepieanocy npu dodamosomy ompumanti resoxaprimuny. llle kpawuii echexm
cnocmepieascs 6 epyni nauicHmia, wo ompumyeanra Hegppomexm. Haiicymmesiwie pisens mapkepie 3ananseHHs 3HU3UBCS
Y epyni, w0 ompumyeana komoiHo8arHy moougikoearny mepaniro Heghpomexmom ma 1€60KAPHIMUHOM, 0e KOHUEHMPAayisi
npo3ananvHux iHmepaeiKinie 3HU3UAACS Oinbl, Hidc 6mputi, NOPIBHAHO 3 UXIOHUM pieHeM. Pisenb anrvOyminemii 3poc-
mae MaKcumanbHo npu KoMOIHO8aH il MOOUPIK08aHill mepanii, NOPIGHAHO 3i CMAHOAPMHOI MEPAanicio.

Bucnosku. Hympuyiiinuii cmamyc nayienmie iz XXH 3nusicyemocs npoepecuero npu nadinHi QQyHKYii HUpOK, csi-
earouu pieHs neekoi Hedocmamuocmi xapuyeanus npu XXH Il cmadii ma eaxckoeo cmynens Hedocmamuocmi xapuy-
eanns npu XXH V. I3 npoepecysanuam HUpkoeoi nedocmamHnocmi 8i00yeacmucs akmugizayisi CUCmeMH020 3ananeHHs,
30Kpema nio8uLeHHs PiBHs YUPKYAI0I0M020 8 Kpoai inmepaelikiny 1, inmepaeiikiny 6, inmepaeiikiny 8§ ma CPB. Jlogede-
Ha eghekmueHicmb NIKYBAHH CUCIEMHO20 3ANANeHHS Ma 0iNK080-eHepeemUu4Hoi HedoCMamHocmi 1e60KaApPHIMUHOM ma
PO3HUHOM CYMilli KemoaHAaN02i8 He3aMiHHUX Ma 3aMIHHUX amiHokuciom y koeopmi nayienmie iz XXH I-V cmadiii. Bxa-
3aHa nNOEOHAHA mepanis 00CMOBIPHO 3HUNCYBAAA PigeHb IHmepaeliKiny 1, inmepaeiikiny 6, inmepaeiixiny § ma CPB, a
makoc niosuuyeana pieeHv arbOyminy 6 cuposamui kpogi nauicumie iz XXH.

KnrouoBi cinoBa: xporiuna xeopoba Hupok, 0iako8o-eHepeemuuna HeOOCMAMHICY, CUCMeMHe 3aNaneHHs, iH-
mepaeiikin 1B, inmepaeiikin 6, inmepaeiikin 8, C-peakmueruii 6in0k, 160KAPHIMUH, AMIHOKUCAOMU.

Beryn. ¥V xareropii nauieHTiB i3 XpOHIYHOIO XBO-
po6oro Hupok (XXH) poznagu XuBJIEHHS 3aliMalOTh
OlHE 3 LIEHTPAJbHUX MiCllb Cepell XPOHIYHUX YCKJIIaI -
HEHb i BEJIMKOIO MipOIO BILUIMBAIOTh Ha SIKiCTh Ta TPU-
BAJIICTh XWTTS, YACTOTY TOCTHiTaji3allil Ta CYMyTHIO
3axBopioBaHicTh [1]. OcTaHHIMU pOoKaMU JJIsT OI[iHKU
CTaHy XWBJICHHS MAlli€EHTIB BCE YacTillle BUKOPUCTO-
BYETbCS TEPMiH «HYTPULIIMHUN CTATyC» SIK HAAOLIbII
HaOJIVKEHU I 10 MiXKHApOIHOI TepMiHOJIOTIT [2], aKuit
TOEMHYE XapyoBUII Ta META0OJNIYHMI KOMITOHEHTHU
CTaHy XWBJEeHHs. Po3naau xapyyBaHHS Ta MeTabo-
JIi3My BJIIYYHO ONUCYE TEPMiH OIIKOBO-eHEpreTUuYHa
HenocratHicth (BEH) [3], 3anpononoBanuii 2007 p.
MixHapoaHOIO acollialliel0 HUPKOBOTO XXKUBJIEHHS Ta
Metabomismy [1]. BEH xapakTtepusyeTbcsi omHoOYac-

Map’sana YaiikoBcbka
mari.chaikovska@gmail.com

HUM 3HVKEHHSIM CUCTEMHUX 3aIlaciB Oijka Ta eHeprii,
1110 3roJ0M MPU3BOAUTH 0 BTPATU M’ SI30BOi i XKUPOBOL
MacH Ta pO3BHUTKY Kaxekcii [4].

3HMXEHHSI CUPOBAaTKOBOI KOHIIEHTpAIlii aTbOyMi-
HY, OTHOTO 3 HAWCWJIBbHIIINUX MPEIUKTOPiB CMEPTHOC-
Ti, MOXe OyTU CIIpUYKMHEHE SIK HYTPULIIKHUMU PO3Jia-
JaMH, TaK i MiIBUIIEHUM 3arnajJlbHUM cTaTtycoM [5], i
MPOrpecy€e 3 TPUBAIICTIO 3aMiCHOI HUPKOBOI Tepartii
METOIOM TeMomianisy [6]. CucreMHe 3amajeHHs, aco-
uiioBane 3 bBEH, € BaxnuBuM (pakTOpoM pPO3BUTKY
ciabkocTi [7], 3HUKEHOT PeaKTUBHOCTI Ha epUTPOTIO-
€3-CTUMYJIIOI0UY Tepamnito, HU3bKO1 SKOCTi XXUTTS, TOC-
miTaxisalii Ta cMepTHocCTi [6, 8, 9].

3HUXEHHS HYTPUIIIHHOTO CTaTyCy Ta CHUCTEMHE
3aMaJieHHs € He3aJeXXHUMU OWH BiJl OTHOTO MPeIuK-
TOpaMU 3arajbHOi Ta CEPLEBO-CYAUHHOI CMEPTHOCTI
B koropti nauieHTiB i3 XXH. Po3poOka TepaneBTnY-
HUX 3aXOJliB, CIIPSIMOBAaHUX Ha KOXEH 3 IUX (PaKTopiB,
€ HEOOXiTHOIO CKJIAIOBOI0 YACTUHOIO JIiKyBaHHS, 1110
37aTHA MOKPALIMTU KJIiHiYHiI HACTiAKU y MALi€HTIB i3
XXH.
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MeTta. BuBUMTH CTaH CHCTEMHOTO 3aMajieHHsS Ta
HEIO0CTaTHOCTI XxapuyBaHHsI npu XXH nuisixom ouiH-
KU piBHS iHTepaeikiHy 1B (IJI-1B), iHTepaeiikiHy 6
(1J1-6), intepnerikiny 8 (I1J1-8) i C-peakTuBHOTO 6ijKa
(CPb) Ta anpbyMiHy CHpOBaTKMA KPOBi Ta AOCHiIUTH
e(eKTUBHICTh Tepamii JEBOKAPHITUHOM Ta PO3YUHOM
CyMillli KETOaHaJIOTiB He3aMiHHUX Ta 3aMiHHUX aMiHO-
KMUCJIOT ISl MapeHTepaibHOTO BBeaeHHs npu XXH.

Marepian Ta meToau. [yt TOCATHEHHS TOCTABIIE-
HOI METU MPOBEACHO OMNHOLEHTPOBE KOTOPTHE PETPO-
CIIEKTUBHE MOCIIIIXKEHHS, 0 BKIoYano 106 xBopux i3
XXH I — V craniii, 1110 nepedyBajiy Ha CTalliOHAPHOMY
JIKyBaHHi Yy He(pPOJIOTIYHOMY BifliJIeHHi TepHOMIb-
CbKOI YHiBE€pCUTETChKOI JiKapHi. JocaimkeHHs Oyno
3aTBEpAXeHe eTuuHOol KoMiciero npu JABH3 «TepHo-
MiIbCHKUI AePXaBHUN MEAUYHUI YHIBEPCUTET iMeHi [.
4. T'opbaueBcbkoro MO3 Ykpainu». Yci naiieHTy gaau
iH(OpMOBaHY 3rofly Ha 0OCTEXXEHHS Ta JIiIKyBaHHS.

Kpurepismu BkJtoueHHs Oyau HasiBHiCTh XXH,
BiK > 18 poKiB HAa MOMEHT ITOYATKY AOCJiXKEHHSI, HAlaH-
Hs1 iH()OPMOBAHO1 3roAM Ha MPOBEIECHHS JOCTiIXKEHHS;
KPUTEPiSIMU BUKJTIOUYEHHSI — HasIBHICTh HEDPOTUUHOTO
CUHAPOMY, LiepeOpaTbHOrO Ta €eHAOKPUHHOTO OXUPiH-
HsI, aBTOCOMHO-AOMiHAaHTHOro rinogocdaTeMiuHOTrO
paxiTy, CUCTEMHUX 3aXBOPIOBAHb CIOJYYHOI TKAHWHU,
XPOHIYHUX 3aMaJbHUX 3aXBOPIOBaHb, AKTUBHOI iH(beK-
11i1, 3JIOSKICHUX 3aXBOPIOBaHb, XPOHIYHUX 3aXBOPIOBAHb
MEeYiHKU, CepLEeBO-CYIUHHUX YCKJIAJHEHb BIPOAOBXK
12 THXHIB 10 TOYATKY MOCTiIKEHHS, 3aCTiHHOI ceplie-
Boi HenoctaTHocTi kiacy I — IV 3a kiacudikauiero
Hrto- MopKcbKoi KapiiooriuHoi acoiattii.

IIBunkicts k1yooukoBoi dinbrpanii (LLIK®D) pos-
paxoByBaiu 3a popmyinoro CKD EPI (KDIGO 2012).

JlabopatopHi aocifkKeHHs] BKJIOUYald BU3HAYEH-
Hs cupoBatkoBoro piBHs 1JI-1p, 1J1-6, 1J1-8 3a nomomo-
roto Habopy peakTUBiB 1151 iIMyHO(EPMEHTHOIO aHaJli3y
«Bekrop bect» Ha anapati STAT FAX 303 Plus, a Takox
CPb 3a nonomororwo 6ioxiMiuHoro aHanizaropa Cobas
Integra.

3a au3aiiHOM AOCIiIXKEHHS BCiX OOCTEXEHUX Ia-
LIiEHTIB OyJ0 PO3MOMIJIEHO HAa YOTUPHU TPYIU, 3ajIeXK-
HO BiJ OTpMMYBaHOTO JliKyBaHHS. CepeqHE 3HAaYEHHS
IIK® y 9yoTupbox rpyrax CTaTUCTUYHO He Bilpi3HSIO-
cs1. 1 rpyna (n = 26) oTpuMyBaJia CTaHIAPTHY Tepariio,
110, 3aJIEXHO Bil IIBUAKOCTI KIyOOUKOBOI (hijbTpallii,
BKJIIOYAJa JIiKyBaHHSI OCHOBHO1 He(POJI0TiYHOT HO30-
JIOTi1 Ta CYMyTHIX KOMOPOiAHUX CTaHiB, N€3iHTOKCHUKA-
LiliHy Teparilo Ta Kopekuiio yckinagHeHb XHH, Takux
SIK BTOPMHHA apTepiajbHa TillepTeH3isl, BTOPUHHA aHe-
Misl, rimokanbLieMis Ta rinepdocdaremis. 2 rpymna (n =
26) oTpuMyBaJla CTaHAAPTHY Teparilo Ta MoaudiKoBa-
Hy Tepartito JIeBOKapHiTUHOM B 1000Biii 1o3i 1 r (5 mi)
BHYTPiIHBOBEHHO CTPYMUHHO BOpoaoBx 10 mHiB. 3 (n
= 27) rpyna oTpuMyBajia CTaHIApTHY Teparilo Ta mpe-
napaT Cymillli He3aMiHHUX Ta 3aMiHHUX aMiHOKUCJIOT
HedpotekTt B 10060Biit 103i 0,6 — 0,8 r (6 — 8 M) Ha KT
Macu TiJla Ha 100y BnpofoBx 10 nHiB. 4 rpyna (n = 27),
KpiM CTaHIApPTHOI Teparii, OTpuMyBajla KOMOiHOBaHY

MoaudikoBaHy Teparilo JieBoKapHiTUHOM Ta Hedpo-
TEKTOM Y 3raJJaHOMYy J03yBaHHi BIpoaoBxk 10 qHiB.

CratuctyHa 06poOKa OTPUMAHUX JAHUX BUKOHY-
BaJtacsl 3a gormoMororo nporpaM Microsoft Excell 2010,
Statistica 10.0. IaHi 3 HOpMaJbHUM PO3MOIIIOM Tpe-
CTaBJIeHi K cepelHe T cTaHAapTHe BimxuiaeHHs. Hop-
MAaJIBHICTh PO3MOLTY MepeBipsuin 3a Kputepisimu Koi-
MoropoBa-CmupHoBa Ta Ilanipo-Binka. CaTuctuuHy
JIOCTOBIPHICTh BiAIMiHHOCTEN MiX KiJIbKICHUMU TOKa3-
HUKaMU OLIiHIOBaJIM 3a MoKa3HUKOM MaHHa-YiTHi (U).

PesyabTaTu. locnimkenns pipast 1JI-1B (puc. 1),
1J1-6 (puc. 2), IJI-8 (puc. 3) ra CPb BusiBUIO Iporpe-
CUBHE X 3pOCTaHHS MapajejbHO i3 PO3BUTKOM HUPKO-
BO1 HEAOCTATHOCTI.
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XXH I cT. XXH Il cT. XXH Il cT. XXH IV cT. XXHV cT.
Puc. 1. Pienb intepineiikiny 1p y xBopux
Ha XXH I — V craniii.

IIpumitka. p<0,001 y rpyni xBopux i3 XXH III, 1V, V,
MopiBHSAHO 3 rpynoto xsopux i3 XXH 1. Jani
MpeACTaBICHi y IIT/MJI.
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Puc. 2. PiBens inTeprneiikiny 6 y xsopux i3 XXH I — V cramiii.

ITpumitka: p<0,001 y rpymi xBopux i3 XXH 111, IV, V,
MopiBHSIHO 3 rpymoto xBopux i3 XXH 1. lani

MpeACTaBJIeHi y IIT/MJI.
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PiBeHb anpbOyMiHeMii 3HUKYBaBCSI B HAMPSIMKY Bif
I no V cranii XXH (puc. 4), npu yoMy cepen MauieTiB
i3 IIK® 15 — 45 mu/(x8:1,17 M?) y 14 % Gyna npu-
CYTHSI HEJIOCTATHICTh XapuyyBaHHSI JIETKOTO CTYTIEHS;
HaToMicTh pu XXH V cranii (puc. 5) HemocTaTHiCTh
20 XapuyBaHHSI JIETKOTO CTyreHst Maiu 16 % ocib, Heno-
CTaTHICTh Xap4yBaHHS CePeqHbOI BaXXKOCTi BUSIBJIEHO
B 10 % obcrexeHux, 5 % cTpaxaaniu Bil BAXKOI HEIO0-
CTAaTHOCTI XapuyBaHHsI.
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XXH I cT. XXH Il cT. XXH Il cT. XXH IV cT. XXHV cT.
nerka
HeAoCTaTHICTb
Puc. 3. PiBenb iHTepaeiikiny 8 y xBopux i3 XXH I — V craniii. XapyyBaHHA

p<0,001 y rpyni xBopux i3 XXH III, IV, V,
MopiBHSHO 3 rpynoto xBopux i3 XXH 1. [Jani

ITpumitka: B HepoCTaTHICTb

XapyyBaHHA

TpelCTaBJIeH] y IIT/MJI. .
p ynr/ ' ) cepepHbOoi
TakuM YMHOM, CIIOCTEPIra€ThCs aKTUBALLiS CHC- BaXKKOCTI
TEMHOTO 3aMa/eHHs, IO MiITBEP/KYETHCS 3POCTaH- -
HSIM KOHLIEHTpAIlii MpercTaBHUKIB MOYaTKOBOI, IIPO- HeaoCTaTHICTb
MiXKHOI Ta KiHLIEBOI1 JJaHOK 3anajbHOl BiAnoBiai opra- XapuyBaHHA
Hi3My.
44

Puc. 5. TlomupeHicTb po3aaiB XXUBJIEHHS Y 00CTEKEHUX
nauieHTiB i3 XXH V crapnii.
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36 IMicns 3akinyeHHs 10-TM HeHHOroO Kypcy MOIM-
¢iKoBaHOTO JIiKyBaHHSI BM3Hayajach MOro eMeKTuB-

24 HICTb, Yy MMOPIBHSIHHI 31 CTaHAAPTHOIO Tepalli€lo, 3a Ta-

32 KUMU mapameTpamu: pisens IJI-1B, 1J1-6, 1JI-8, CPB

I rpyna llrpyna  llirpyna IV rpyna Ta aabOyMiHy B CUPOBATLi KPOBI.

PiBenp mapkepiB 3ananennsi, IJI-1f (ta6. 1),
1J1-6 (ta6ax. 2), 1J1-8 (tab6u. 3) Ta CPb (tab6iu. 4), 3Hu-
3UBCS CYTTEBO Y BCiX I'pyIiax, MOPiBHSHO 3 BUXiTHUMU
TaHUMMU.

M fo nikyBaHHA nicna nikysaHHA

Puc. 4. PiBeHb anpOymiHeMii (r/i1) y nauieHTiB
i3 XXH I — V cramiii.

Tabauys 1
PiBenb 1JI-1B cupoBaTku KpoBi nanienTis 3 XXH B qunamini JikyBaHHs

XBopi Ha XXH

IJI-1B mo mikyBaHHs, nr/mMiI

1JI-1B micos JiKyBaHHS, T/MJ

I rpyna (n = 26)

27,279 + 6,887

22,773 + 6,879

I1 rpyma (n = 26)

25,574 £ 7,984

16,798 + 7,560*

III rpyna (n = 27)

26,742 + 8,816

12,816 + 5,777*

IV rpyna (n = 27)

25,000 £ 8,517

7,772 £ 4,337*

ITpumitka. * - p < 0,05 MOpiBHSIHO 3 BiIMOBITHUM MOKAa3HUKOM TPYIU CTAaHAAPTHOI Tepalii.

Tabauys 2

Pisenn 1JI-6 cupoBaTku KpoBi nanienTis 3 XXH B nunamini JikyBaHHs

XBopi Ha XXH

1JI-6 no dikyBaHHs, nr/mi

1JI-6 micis MiKyBaHHS, 1T/ MJT

I rpyna (n = 26)

52,570 + 30,897

40,948 + 29,683

II rpyma (n = 26)

49,741 £ 28,805

35,047 £ 20,507

III rpyna (n = 27)

47,536 + 25,766

22,247 £ 12,967

IV rpymna (n = 27)

52,324 £ 30,319

16,776 = 9,947*

TTpumitka. * - p < 0,05 nopiBHSIHO 3 BiANMOBIAHMM MMOKAa3HMKOM TPy CTaHJApTHOI Tepartii.
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Tabauysa 3

Pisenb 1J1-8 cupoBaTku kposi mamienTis 3 XXH B nuHamini JikyBaHHs

XBopi Ha XXH

1JI-8 o JikyBaHHS, IiT/MJI

1JI-8 micis JiKyBaHHS, IIT/MJT

I rpyna (n = 26)

19,187 £ 8,809

15,763 + 8,736

II rpyma (n = 26)

21,605 £ 12,223

14,835 £ 10,874

III rpyna (n = 27)

22,779 £ 10,900

11,064 + 7,581

IV rpymna (n = 27)

18,321 £ 10,155

5,774 + 3,391*

IMpumitka. * - p < 0,05 MOPiBHAHO 3 BiAITOBIZTHUM ITOKA3HUKOM TPYITH CTAaHAAPTHOI TepalTii.

Tabauys 4

Pisenb CPB cupoBatku kpoBi nanienris 3 XXH B qunamini JikyBaHHs

XBopi Ha XXH CPB po nikyBanHs, Mr/a CPBb nicad nikyBanHs, Mr/Ja
I rpyna (n = 26) 7,639 + 10,789 7,289 + 10,606
II rpyma (n = 26) 9,588 = 11,088 6,080 + 7,574
III rpyna (n = 27) 11,355+ 11,763 5,447 + 6,166
IV rpyna (n = 27) 13,081 * 14,301 4,425 + 4,907

IIpumitka. p > 0,05.

IIpote y mauieHTiB I rpymnu, sIKi OTpUMYBaJIv CTaH-
JapTHY Teparilo, CrocTepiraBcs HaliMeHIIU edexT.
Binbil 3HayHE 3HMXEHHSI PiBHS Mpo3amajibHUX IIU-
tokiHiB Ta CPb crnocrepiranocs B Il rpymi, 1o oTpu-
MyBaJla JOJATKOBO JIEBOKAPHITWMH, KPiM CTaHIAapHOI
teparii. [lle kpamuit edext cnoctepiracs B 111 rpymi
Maui€eHTiB, 1o orpuMyBana HedporekT. ¥ mamieHTiB
IV rpynu, 1110 oTpuMyBaJIv TOAATKOBO A0 CTaHAAPTHOL
Tepanii moenHaHHS HedpoTekTy Ta J€BOKapHITUHY,
piBeHb Mpo3anaabHUX iHTePJICKiHiB 3HU3UBCS OiMbIII,
HiX BTpUYi, MOPiBHSIHO 3 BUXiTHUM piBHEM. AHami3y-
I0YM PiBeHb AIbOYMiHY B CMPOBATIIi KPOBi MiCJIs JiKYy-

BaHHS, MOXHa BiJI3HAYNUTU CYTTEBI BiIMiHHOCTI TaHO-
ro NMoKa3HUKa HYTPULIIHHOTO CTaTyCy XBOPUX MiX Ipy-
naMH, 1110 OTPUMYBaIU CTAHIAPTHY Ta MOAU(IKOBaHY
teparmito. Tak, y I rpymi crioctepirajocsi 1OCTOBipHe
3HIDKEHHSI PiBHSI aJIbOYMiHY TTic/is JIiKyBaHHS Ha 5 %
MOPiBHSAHO 3 BUXigHUM Moka3zHukoM. Ilamientu I1, 111
Ta IV rpyn neMOHCTpyBaau 3pOCTaHHS PiBHS aJIbOyMi-
HeMil miciist MoaudikoBaHOTO JTiKyBaHHs Ha Ha S %, 10
% Ta 14 % BianoBimHO, IPU LILOMY HAMBUIIUI PiBEHb
anpOyMiHy crocTepiraBcs B 4 IpyIlli MHalli€HTIB, 110
OTPUMYBaJIM KOMOiHOBaHY MoAuGiKOBaHy Teparilo
HedpoTtekToMm Ta ieBoKapHiTHHOM (TabJ. 5).

Tabauys 5

PiBenpb anp0ymiHy cupoBaTii KpoBi cupoBaTKd KpoBi mamienTis 3 XXH B nunaMini TikyBaHHs

XBopi Ha XXH

AJBOYMiH IO JIIKyBaHHS, T/TT

AJTBOYMIiH TTiCJIsT JTIKyBaHHS, T/T1

I rpyma (n = 26)

38,477 £2,840

36,413 £+ 2,869

11 rpyma (n = 26)

37,083 + 4,515

38,914 + 4,693

III rpyna (n = 27)

37,001 £ 3,206

40,616 £ 3,649

IV rpyna (n = 27)

37,993 £5,032

43,358 £ 4,569

ITpumitka. p < 0,05.

OTpuMaHi JaHi cBiAYaTh MPO BUCOKY €(hEeKTUB-
HICTh BKa3aHOi MOENHAHOI Teparii cepe/ MallieHTiB i3
XXH I — V cragiit y 60poTb0i 3 HEMOCTAaTHICTIO Xap-
YyBaHHS Ta CUCTEMHUM 3allaJIEeHHSIM, 110 JOCATAE€Th-
Csl KOMIUJIEKCHUM BIUIMBOM aHTUOKCUAAHTHOI, €HEp-
roMo0ii3ytouoi Aii JIeBOKApHITUHY Ta 3a0e3Med4eHHs
OpraHi3aMy KeToaHajoraMu HeOOXiTHUX aMiHOKMCIIOT .

Oorosopenns. OTprMaHi pe3yJIbTaTH JOCTIIXKEH -
HS CBimuaTh MpO MIMOOKI MOPYLIEHHS HYTPULIMHOTO
cratycy xBopux i3 XXH, 1o mocsraroTb MakCuMymy
MpU TepMiHaJIbHIN HUPKOBil HemocaTHOCTiI. Businie-
Ha HEeIOCTaTHIiCTh aJbOyMiHy TiCHO MOB’sS3aHa 3 pO3-
BUTKOM OKCUJIATUBHOTO CTPECY, allU03Y, AaKTUBALIi€IO0

CUCTEMHOIO 3amajieHHS, CIOBUIbHEHHSIM YTBOpEH-
Hs OiJKa BHACJiIOK PE3MCTEHTHOCTI A0 aHA0OJMiYHUX
TOPMOHIB (iHCYJiH, iHCyJTiHOMOAIOHUI dakTOp poc-
Ty, COMaTOTPOITiH), MiABUILEHHS PiBHSI KaTaOOJIiUHUX
TOPMOHIB (IJIIOKAaroH, mapaTropMoH), a TaKOX 3i 3HU-
JKEHHSIM CIOXMWBAHHS XapuyoBOro 0ijka BHACIIIOK Mi-
€TUYHUX OOMEXEHb, 3HUXKEHHS alleTUTy, HyIO0TH.
3pocTaioua KiJlbKiCTh 10Ka3iB CBiAUUThL MPO Te,
10 CUCTEMHE 3amajeHHsl € PYLiiHOI CUJIOI0 ype-
Mi4yHOTO (DEeHOTUITY, SIKMU 3a3BUYail BKJIIOUAE MeEpe -
YacHy cepleBO-CyAMHHY 3axBoproBaHicTh Ta BEH.
ITonpu nmocTaTHIO KiJAbKiCTh iH(OpMAallii CTOCOBHO
€Tiosorii Ta HACHiAKiB MNEePCUCTYIOUOTO YpPEMiuyHOIro
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3ananeHHs npu XXH, nikyBaHHS 1IbOTO CTaHY BCe 11
MaJIOBUBYEHE.

Ho possutky BEH y nanienriB i3 XXH Moxe
MPUBECTU BUYEPNYBaHHS OUTKOBUX PE3€pBiB BHACII-
JIOK ILTYHKOBO-KMIIKOBUX pO3daiiB (IiaOeTUYHUM
ractpomnapes, HyaoTa, OJIIOBaHHSI, MOpPYIIEHHS 0io-
LIEHO3Y KMIIEYHUKA Ta 30BHIIIHbOCEKPETOPHA HEH0-
CTaTHICTh MiAIITYHKOBOI 3a031). OQHI€0 3 MPUYUH
MOPYIIEHOTO OPAJIbHOTO HAAXOMXEHHS HYTPI€HTIB,
0COOJIMBO y CTaplLIMX Malli€EHTiB, € HEJiKOBaHi 3aXBO-
PIOBaHHS POTOBOI TOPOXHUHMU.

Cepen nauienTiB i3 XXH, 1110 po3BUHYJIach BHa-
CJIiIOK LIYKpoBoTo niabety, nowmupeHicte bEH Bulna,
HixX cepen oci6 He-miabeTukis [10]. Kputuuny posb y
LIbOMY MpOLECi Bifirpa€e CTyMiHb iHCYJiHOPE3UCTEHT-
HOCTI Ta/abo HegocTaTHOCTI iHCyminy [11].

Cepen iHIMX (HakTOpiB, HEKOHTPOJBOBAHUIA Ti-
nepnapaTupeo3 Ta ceplieBa KaXeKcCisl CHOPUYUHSIOTh
CUCTEMHE 3amnajeHHs Ta MiABUILEHHS BUTPAT €HEprii
[12, 13]. HebaxkanHus ictu [14], ax ¢hakTOp pO3BUTKY
BEH, Ta noB’s3aHa 3 HUM cja0KicTb [15] Moxe Oyt
MPOSIBOM IIPUXOBAHOI uK IBHOI aemnpecii [16].

ITinBuilieHU# piBEeHb aAMIIOKiHIB, TaKUX SK JIeT-
TUH, aIUITIOHEKTUH Ta BicdatuH, Takox cripusic bBEH
y nauieHTiB i3 XXH [17]. Leit BruiuB 6inbln Bupaxe-
HUI B yMOBax abAOMiHAJILHOTO OXUPiHHS. Xouya aau-
MOHEKTUH Ma€ MPOTU3AMaJbHUN, aHTUATEPOTCHHUN
edeKTU Ta 3MaTHUI MiABUILYBATU YYTJIMBICTH A0 iH-
cyniny [18], BiH Bce X crpusie BTpaTi Macu Tija ye-
pe3 minBuiieHHs1 BuTpatr eHeprii [19]. IMiaBunieHumii
piBeHb BicaTUHY MOB’SI3aHUI 3 BTPATOIO AlleTUTY Ta
HU3bKUM PiBHEM aMiHOKHWCJIOT HATILE y MAalli€HTIB, 1110
PO3MOYMHAIOTH Aiani3He JikyBaHHs [20].

MeTaboiuHu1ii allua03, 3BUYHE MTOPYIIEHHS Y Ma-
1ieHTiB i3 BUpaxeHoto XXH, nposokye BEH nuisixom
MiABUILIEHHS M’130BOro OiJIKOBOTro KaTaboJsi3My yepes
MPUTHIYEHHSI CUTHAJBHOTO TUISXY iHCYJiH/iHCYMi-
HomonioHuii pakTop pocTy-1 Ta aKTUBALlil0 CUCTEMU
yoOikBiTiH-TIpOoTeacomy. KpiM 1bOro, ammmo3 CTUMY-
JIIOE OKMCHEHHSI He3aMiHHUX aMiHOKHUCJIOT i MiABUIILYE
notpeby opraHiamy B 6inky [21].

OkcuaaTUBHUI CTpec, 110 BUHWKAE TIPU 3pOCTa-
I04ill ypeMiuHili iHTOKCUKALlil Ta 3aMaJeHHi, BUCTyTIA€
MPOMiIXKHOIO JIAHKOIO [0 TMOIIKOXEHHS KJIITUHHHUX
€JIEMEHTIB, MOPYUIEHHS (PEPMEHTATUBHOI aKTUBHOCTI
Ta PO3BUTKY CUCTEMHUX YCKJIaTHEHb.
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KioueBble ciioBa: kaunuveckuii cayuail, 6oae3ub Oabpu, mepmMuHaibHas NOYEUHASL HEOOCMAMOYHOCD.

Beenenue. bonesnr @Pabpu (AHaepcona-®Pa-
o6pu), OMIM: 301500 — maH-3THUIHOE HACJICICTBCH-
Hoe X-CIIeIUICHHOE 3a00JIeBaHUe, IIPU KOTOPOM H3-3a
HapymeHus loci Xq 22.1 (rem GLA) dopmupyercs
nebnnT dhepMeHTa o-rajgakro3uma3sl A (a-GAL a,
EC 3.2.1.22), 4TO IpWBOOUT K HapyIIeHUIO KaTabo-
JIM3Ma U HAKOIUIEHWIO TJIMKOJUITMAOB B JIM30COMaX.
aKTUBUPYST KacKald KIETOYHBIX TUCHYHKIINI, a 3aTeM
— HIIeMUI0 U GUOPO3 ¢ Pa3BUTHEM MYIbTUOPTraHHOMU
HemoctaTouHocty [1]. PacripocrpaneHHOCTDb 60Me3HA
cormacHo Orpha.net (MeXIyHapOOTHOMY Pecypcy pem-
Kux 3a00JieBaHUI1) HE BbICOKas U cocTaBisieT 1 yeyo-
BeK Ha 5-10 000 [2], HO TAXECTb COCTOIHMSA, K KOTO-
pOMY B IPOABUHYTOU CTaiuU MIPUBOIUT 3a00JI€BaHNE,
OIpelessaeT ee KIMHNYECKYIo 3HaunMocTh [3]. Hako-
IUICHHBI OMBIT (hepMEHTO3aMECTUTEIIFHOM Teparmuu
MIpu ITaHHOU Iatojiorun (Oojee 15-Tm jeT) maer pe-
aJIbHYI0 BO3MOXHOCTD 3aMEIJTUTh WU IPEIOTBPATUTh
IIpoTpeccupoBaHue 3a00JIeBaHUsI, N3MECHUB KauyeCTBO
JKM3HU MalMeHTa U ClIeJIaB €ro MOJIHOUEHHBIM YJIEHOM
cormyma [4].

Kitaccnueckuit Tum 6one3nn ®abpy ¢ TUITMYHBI-
MU TIPOSIBICHUSIMH (KIMHUYECKNE KPUTEPUU: aHTHO-
KepaToOMBI, aKpoIlapecTe3n, N3MEHEHNE POTOBUIIBI -
cornea verticillata — BopoHKOMomoOHasT KepaTOIIaTHSI)
MOXHO 3aIllOHO3pHUTh YXKe B ITOAPOCTKOBOM BO3pacTe
[5]. K momomHUTEIbHBIM IPU3HAKAM OTHOCSIT CYXOCTh
KOXHW, CHIDKCHHE ITOTOOTHENICHUS (IO aHTHIpO3a),
TepMOJaOUIbHOCTh, 00JIEBbIE KPU3BI (TOJIOBHbBIE 00JIH,
00 B XUBOTE, KOHEUHOCTSIX), METCOUYBCTBUTECIIb-
HOCTb, IUIOXYIO IEPEHOCUMOCTh (PU3MIECKUX HArpy-
30K, Xapbl 1 xojoma. [lepeyeHb KIMHUYSCKUX IIPO-
SBJIICHNI (TOYHEE OCIOXHEHMI, TaK KaK CHUMIITOMEI
SIBJISIIOTCSI Pe3yJIbTaTOM HAKOIUICHUS TJIMKOJIUITMIOB

Cgetnana Ilerposna @omuna
sfomina@meta.ua

B TKaHSX) IIpu 6osie3Hr Padpu BHYIIMTEIbHBIN, HO K
HanOojiee KPUTHIHBIM OTHOCSIT Pa3BUTHE THIIEPTPO-
(uueckoit KapaMOMMOIIATUH, IIepeOpPOBACKYIISIPHBIX
COOBITUI (MHCYJIBTOB), XpPOHUUECKYIO 0O0JIE3HD MOYEeK
(XBII). Y 6ombiieii vacTy nanueHTOB (7 U3 8-MHU) 3a-
OoyieBaHUE MPOTEKAeT HE MO KJIACCUUECKOMY THUILY,
a MaHudecTupyeT mocie 3-4-ro AeCATUICTUS KU3HU
(Tak Ha3BIBAEMBbIil «IIO3THUIT» THIT) C JOMUHUPOBAHU-
eM TOpaxkeHUsI OMHOM M3 CHCTEeM opraHm3Ma (yCJIOB-
HBIII MOHOCHCTEMHBIN BapHaHT - ITOYCYHBIN, Kapau-
aJIbHBIN, MHCYJIBTHBIN, T.H.), MACKHPYSACH ITOH COOT-
BETCTBYIOIIYIO IIATOJIOTHIO ¥ IIPUBOIS K TPAarnIeCKOMY
ucxony [6].

M3-3a Tuma HaciemoBaHWsSI (CHCIUICHHBIA C
X-XpoMOCOMOii), 00JIe3Hb 4Yallle MopaxkaeT MYXYUH.
M mMeHHO y HUX TJIaBHBIMH CUMIITOMaMH IIpH TIep-
BUYHOM OOpalleHMX 3a MEOUIIMHCKOM ITOMOIIBIO
SIBJISTIOTCSI peHaJIbHBIC MPU3HAKU (IIPOTCUHYPHUS, Te-
MaTypusl, TUIIEpTeH3Us, n3MeHeHusT pu Y3U mouek
B BHUJI¢ OMMHOYHBIX KUCT) — 3TU nposiBiacHus Padbpu-
HedpomatTu IIpH OTCYTCTBUM HACTOPOXKECHHOCTH M
OCBEIIOMJICHHOCTH KJIMHUIIMCTA Peajn3yIoTCsS B IHA-
THO3BI «TJIOMEPYIOHE(DPUT» , «<KUCTOZHAS TUCTIIAZUS,
«XpOHUYECKUN nUeaoHedpUuT» uiam apyrue. [lanueH-
THI TTOJIYYalOT COOTBETCTBYIOIIYIO OTUATHO3Y TEPaIInio
¢ MUHUMAaJIbHBIM 3¢ deKToM MM 0e3 Hero, a K 40-a
rogaMm (CpemHHIT BO3pacT MCX0Ia MOYEYHOTO BapraH-
Ta 6ose3H Padpy y MyKUNH) Y HUX TUaTHOCTUPYIOT
TEPMUHAJIbHYIO II0YEYHYIO0 HEA0CTaTOYHOCTS [7]. CBO-
eBpeMeHHasI TMarHOCTUKA (10 HACTYIUICHUS Heobpa-
THUMBIX U3MEHEHU B TKAHAX) U CIIeHU(UIECKOE JieUe-
HUE MEHSIOT €CTECTBeHHOE TeueHne 6one3Hu Padpu,
yiIy4liias Mporyos 3abonesanus [4].

O Hammumu Oosie3Hn Pabpu y MyKIUH CBUIC-
TeJIbCTBYET CHIDKCHME aKTUBHOCTH pepmeHTa a-GAL
A B OMOJOTMYECKOM cpeme (IUTa3ma, «Cyxoe» IISITHO
KpOBH, KyJIbTypa (prOpo061acTOB KOXHU, cjie3a, JISHKO-
LIUTHI TTIepudepruecKoil KpoBH). MoIeKyIsIpHO-TeHE-
THIECKUI aHAJIM3 C ONpPEAeICHHEM ITaTOJIOTHIECKOTO
redHa (JHK-mmarnoctnka) moaTBep:XKmaeT AWATHO3 K
ITOMOTaeT UCKITIOUUTh BApMAHTHI C aJJICJISIMHU TICEBIO-
nedunnTa. JOMOIHATEIFHEIM KPUTEPUEM B TMArHO-
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CTUKE SIBJISIETCSI BBISIBJIEHWE BBICOKOTO YPOBHSI Map-
KEPHOTO TJMKOIUNNIA (1ealiuTUINPOBAHHON (DOPMBI
rnoborpuao3wicduHrosuHa - Lyso-Gb3) B ceiBOpoT-
Ke unu moue [4, 7).

Omucanue caydasa. I[lauuent C., 36 jet, ciassi-
HUH, ¢ MapTa 2018 roga HaxoaUTCS MO HAOIIOJeHUEM
B otaeneHun nuanuza KY «3anmopoxkckasi ropoackas
KauHM4YecKast 6ompHAIA Ne 10», rme mosydJaer 3aMe-
CTUTENIbHYI0 TToyeuHyto Tepanuio (3I1T) meTonom re-
Moauanu3a (rmporpamma: 3 pa3a B Heleso no 4 yaca,
nuanuzatop Xevonta 20 (BBraun), remapuHuzauus
nuanuzHoro koHtypa 10000 EJI remapunHa, yabTpa-
dunpTpanus B npenenax 2500-4200 mut; oOLIMA cTax
3IIT - 41 mecqu).

M3 anamHe3a U3BECTHO, UTO ¢ 18-TH JIeT 3nU30a1-
YECKU TMOJTydal HECTEPOUITHBIE TTPOTUBOBOCTIATIUTEb-
HbI€ TIpETNapaThl B CBSI3U C OOISIMU B TOJIEHOCTOITHBIX
cycraBax U cyodedpuinuteTom (paclieHeHO Kak peBMa-
TOUIHBIN apTpuT). [Ipu mnaHoBoM obcienoBaHUN B 25
JIET BIIEpBbIE€ BBISIBJIeHA MpoTenHypus (mo 1 r/cyTtku)
U MUHUMaJIbHAasi TeMaTypusl TpU COXpaHHOUN (yHK-
uuu novyek. O0CnenoBaH y TepaneBTa - KIMHAYECKUA
JIMarHO3 «XpOHUYECKUI TIoMepyaoHehpUT» (BOMpocC
0 Hedpobuoricuu He paccMmaTpuBaics). YyBCTBOBaI
cebs1 COXpaHHBIM, CUCTEMHO He 00CjieoBajcs U He
seuywics. B 30 jeT mosiBuiuch XajuoObl Ha TOJOBHbBIE
00JI, OTMEUYEHO TIOBBIIIIEHUE apTEPUAIbHOTO JaBie-
Hus 10 170/100 mum pT. cr. [TocMHOIPOMHYIO TepaITnio
(B TOM 4uClie TUTIOTEH3UBHbBIE TpernapaThl) MOoJydat
HEpEeryJsipHO, MpPU yXYAIIEHUU caMouyBcTBUs. B 32
roja BIiepBbIe 00cjenoBaH y Hedposiora, TUarHOCTU-
poBaHa TepMUHAJIbHAsI TIOUYE€YHAs HEJOCTaTOYHOCTh
(ckopocth kayboukoBoii ¢uabtpauuu CKD-EPI 12
MJI/MUH), ¢ HOs10pst 2014 rona Hayarta 3I1T.

B nepuon anpenb-maii 2018 roga nmocie mosayye-
HUS corjlacusl Ha o0ciefoBaHNE BKIIIOUEH B CKpUHUH-
TOBYIO TPOTpaMMy IO BbISIBIeHUIO Oosie3Hn Padpu.
Bcero B mporpaMmMe MpUHSUIO ydacThe 64 mamueHTa
3 IMarHO30M «XpoHMYecKast 0oJie3Hb nmoyek V D cra-
mun» (XBIT VD), xputepusiMu BKJIIOYEHUS ObUIU:
MYXCKOM I0JI, BO3pacT oT 22 g0 68-Mu JIeT, OTCYT-
CTBUE caxapHOTo nrabera v MOJUKHUCTO3HOI 00Ie3HN
Mmoyek (ayToCOMHO-IOMWHAHTHOTO THUIIA HaCJen0-
BaHUs), OTCYTCTBUE Mopdosorndyeckoil Bepuduka-
LIMYA MATOJOTUM MovyeK (Hedpobuorcun), OTCyTCTBUE
TPAaHCIUIAHTAllUU TIOYKU B aHaMHe3e. 3ab60p KpOBU
st uccnenoBaHus (3,0 MJ1) MPOBOAMIM Mepel ceaH-
COM TeMOJuajn3a, aHaJIN3 BHITIOJIHEH B JlabopaTopuu
CENTOGENE AG (www.centogene.com). M3 Bcex
00C/IeNOBaHHBIX CHVXKEHUE aKTUBHOCTHU JIM30COMHOM
rugponassl a-GAL A (Meton ¢yopomMeTpuu) BBISIB-
JICHO TOJIBKO y ogHoro - manueHTa C. (<2,8 umons/J1/
yac Tipu pedepeHTHBIX 3HaueHusx >15,3 Hmonb/JI/
yac), 4TO TMOATBEpIWIO auarHo3 Oonesnu @Dadpwu.
Kpome Toro o6HapyKeHO 3HAUYUTEIbHOE MOBBILIEHUE
ypoBHs Lyso-Gb3 B ceiBopoTke (114.0 Hr/mi nipu pe-
depenTom 3HaueHuu <1.8 Hr/mJI, MeTO XpoMaTorpa-
(um-MaccreKTpoMeTpun), a MOJIEKYISIPHO-TeHETUYE -
CKO€ TeCTUPOBaHWE UCKITIOUMIIO BApUAHTBI C JOOpOKa-

YECTBEHHBIMU TTOTMMOP(U3MaMU, BBISIBUB TaTOTEH-
Hyto MyTanuto B reHe GLA (reMusuroTHslii BapuaHT
£.100662723 G>ANM _00169.2"¢.169C>T p.(GIn57%*)
9K30H 1, maToreHHbIi Knaacc 1).

Ha mMoMeHT ckpuHMHTa cTaryc MaiueHTa: acTe-
HUYECKOTO TEJIOCIOXEHUS, TTOHUXEHHOTO TUTAHUS
(«cyxoii» Bec 57 Kr npu pocte 176 ¢cM, UHIEKC MacChl
tena 18,4 xr/m?). AprepuanbHoe gaienue 140-160/90
MM.pT.CT, nyjbc 72-80 B muHyTy. JIuleBoil yepemn:
BBICTYMAIOLIHUE CYyPAaopOUTaIbHbBIE YT, JOOHBIE OY-
TPBI, HYKHSIS YeJTIOCTh; YBEIMYEHHbBIE TYOBI; 3aTiaBIast
nepeHocuua. BepereHooOpa3Hble (hajlaHTU MaJibleB
PYK, HOTTH B BUE «4acOBEIX» cTeKoJ. Koxka cyxas Ha
OIIYITh, UMEIOTCSI MHOXECTBEHHBIE HEOOJIBIIIOTO pa3-
Mepa (2-5 MM) MOBEPXHOCTHbIE 0Opa30BaHUS TEMHO-
KPacHOTO IIBETA, BO3BHINIAIONINECS HAJl TOBEPXHOCTHIO
KOXW (aHTMOKEPATOMBI) B TTYTTKE W HUKHEU YacTH XU-
BOTa, B TIaXOBBIX 00JIACTSIX, HA BHYTPEHHUX ITOBEPXHO-
ctax 6enep (puc. 1). OBooceHUe MO MYyXKCKOMY TUITY,
MUHUMabHOE. [lepcrcTupylomuii OTeYHbI CUHIAPOM
(roneHu) — «HabOP» Beca B MEXAMATU3HBIN TIEPUOLL 10
5 kr, nuype3 — 1o 200 M.

JlaHHBIE TOTIOTHUTETLHOTO 00CIeOBaHUSI:

— BTOpUYHas aHeMUS (HOPMOXPOMHasI) CMeIlIaH-

HOTro reHe3a, Tpombouuronenus (140x10°/m);

— BropuyHbIi runepraparupeo3 (ITTI 800 Ixr/
MJI, OOIIUil Kanpluit 2,22 MMoub/1, (pochop
1,07 MMoub/1);

npu OxoKI' - runeprpodust MexKerynouyko-
Boil meperopoaku (13,4 MMm), 3aaHeil CTEHKH
JIeBoro xemnyaouka (13 MM), peryprutanus Ha
MuTpaibHOM KiamaHe (I cremeHu), TpuKy-
cnuaanbHoM kjamaHe (I cremeHwm), KjamaHe
nerouyHoil aprepuu (I cremeHu), AuiaTauus
MIPaBbIX OTHEJIOB CEPALIA, OMBEHTPUKYJISIPHAs
COKpaTUMOCTh He HapylieHa (¢pakiius BbI-
6poca 71%);

MPT rosoBHOTO MO3ra - oyaru B JIOOHO-Te-
MEHHO-BHUCOYHBIX 00JIaCTSIX TOJIOBHOTO MO3Ta,
eIMHUYHbIE oYyaru B obOJlacTU MocTa (MeJIKue
— 10 2-3 MM, BEpOSITHO COCYIHUCTOTO TeHe3a);
W3BUTHIE JieBasg TO3BOHOYHAS M Oa3mIsipHas
apTepuM B MHTPaKpaHUAJIbHOM OTAEJIEe, DKTa-
31S1 COCYJIOB BEPTEOPO-0a3UISIPHOI CUCTEMBI;

aynuorpamMma 0e3 maToJioruu;

aHTUOTIATUS CETYATKU 000UX rja3, maToJorun
porosuibl HE BbIABJIICHO.
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Puc. 1. INanuenrt C., hbeHOTUNUYECKUE XapaKTepUCTUKU 60Jie3Hn Padbpu: A - MUHMMaJIbHOe oBoJioceHue (A, B), anrnokepa-
ToMHI (A, b, B), maroiornyeckasi ycraHOBKa HIDKHUX KoHeuHocTelt (B), oreunocTs rojieHeii (B).

[ManmeHT akTUBHO XanyeTcst Ha 00N B HOTaX, ya-
CThle OHEMEHUS U TOKAJIBIBAHUS B CTOTIAX U JIAMOHSIX,
CUYUTAsT 9TU COCTOSTHUSI OCJIOKHEHUSIMU TIOYEYHOU He-
nocratouHoct. [Ipu AeTasbHOM OIMpPOCE BBIHYXIEH
MPU3HATh, YTO OTU XalIOObl (HO MEHBIIEN CTereH!
BBIPAXXEHHOCTH) OBIJIU U B IETCTBE, JIET C 6-TH.

IlepBbie aMeMeHTBH Ha KOXe (AaHTHUOKEPATOMBI),
CO CJIOB TallMeHTa, mosgBuinch B 12 jer. C TOTO Xe

BO3MOKHBII HOCIITETh
MATOMOTHIYecKOr O TeHa
1t OOJBHOIL:

MOATBep KIeHHBIIT

OIIATHOS! . ]

exitus: x

BO3pacTa CTpanaeT OT METEOUyBCTBUTEIBHOCTH, ILIO-
X0 TIEPEHOCUT (HDU3NIECKUE 3arpy3Ku, OBICTPO yCTaeT.
Ha noHuxxeHHOe MoTOoOTAEAEHUE 0OpaTUI BHUMAHUE
set B 30-Th, TOTHA Xe TMOSABUIACH ONBIIIKA IIPU XOIb0e
Jaxe Ha KopoTkue pacctostHust (1o 200 MeTpoB).

Hannume HaciencTBEHHON MATOJOTUM B CEMbE
otpuniaet. bpar 6a0ymiku 1o MmaMme ymep B BO3pacTe 10
40 et (mpuyMHa He yTOYHEHa) (puc. 2).

O

-
X

Puc. 2. INaunent C., aHaau3 poaOCIOBHOIA.

Junarno3 6one3nu Mabpu ObUT MOATBEPXKIECH B
Llentpe opdanubix 3adoneBanuii (HIACHh «OXMAT-
ANT» M3 YkpauHsbl), peKOMEHI0BaHa MOXU3HEHHAs
depMeHTO3aMeCTUTEIbHASL Tepamnusi, o0cCiIeI0BaHue
POACTBEHHUKOB IT0 MATEPUHCKOM JTUHUU.

Oocyxnaenne. M3-3a pasHooOpasuss M HeCIEL-
UGUIHOCTU KIMHUYECKUX TIPU3HAKOB IIepBUYHAS
IrarHocThka Oosie3Hn Pabpm ciaoxHa. PacmmpeH-
HBIII CKPUHUHT Cpeayd MHalMEeHTOB M3 TPYMIl pUCKa

(mampumep - ¢ XBII, runeprpoduruexoit Kapauona-
THEH, UIIEMUISCKUMU MHCYJIbTaMU B aHaAMHe3¢) WJIu
C HaJlMYMeM KJIMHWYECKUX 0COOCHHOCTEM (CKOMITPO-
METUpPOBaHHAsI POAOCIIOBHAsI, aKpONapecTe3nu, I10-
JIMHEWPOITaTUM, U3MEHEHUSI POTOBUIIBI) YBEJIWYMBA-
€T BEPOSITHOCTb BBISABICHUsS 3a0osieBaHus B 3-90 pas
[7]. Mauuenra C. U3 NpeacTaBIeHHOr0 HaOJIIOAEHUS
MOXHO OBIJIO OTHECTU B 00€ CielMaJbHbIE TPYIITBl —
kak 1o XBII ¢ paHHUM pa3BUTHEM TEPMUHAILHON €¢
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CTaauU, TaK U MO KJIMHUYECKOMY cTtarycy. OmHako,
nojuMop@Hsbie XKanoobl B TeueHuu 20 jeT (BKIo4as
MOSIBJIEHWE aHTUOKEPaTOM, HapylIeHUe YYBCTBUTEIb-
HOCTH, OOJIEBBIE OIIYILIEHUS B KOHEYHOCTSX, CyO(de-
OpUJINTET, OCOOEHHOCTU MOTOOTAEACHMSI, METEOUYB-
CTBUTEJIBHOCTb, (PEHOTUI CO CIeU(bUKON JULIEBOTO
yepera) He TPUBJEKIM BHUMaHWE KIWHULIMCTOB U
HEe WHULMUPOBAIN AUATHOCTUUYECKUI TPOIIecC C Mo-
WCKOM T€HETUYECKON MaTOJIOTUU. DTU OCOOEHHOCTHU
He ObLUTU BBIAENEHBI U3 OOIIEro MaccuBa Xajnob v Ha
CTaiuy TePMUHAIBHON TOYEYHOU HENOCTATOYHOCTH,
JIOKyMEHTUPOBAHHON B MOJIOAOM BO3pacTte 0e3 mpe-
IIECTBOBABIIEH [IUTELHOU W/UIU «arpecCUBHON»
KJIMHUKYU 3a00JIeBaHUS TOYEK, a «BIUCAIUCH» B THUA-
rHO3 «00J1e3Hb Pabpu» TOJBKO PETPOCTIEKTUBHO, TIO-
cJie CKpUHUHTA U MOATBEPXKIECHUS C MOMOILBIO 10PO-
TOCTOSIINX OMOXUMUYECKUX U MOJIEKYJISIPHO-TEHETH -
YECKUX UCCIIEAOBAHUA.

OueBUIHO, YTO TPAKTHUKA TTO3IHETO BBISIBICHUS
6osie3nu Mabpu JOCTATOYHO pacpocTpaHeHa B MUPE
B CWJIy HU3KOW HACTOPOXEHHOCTU KJIWHUIIMCTOB. B
TOM uuciie U 1o 3toit mpuurHe B 2015 rony European
Fabry Working Group akileHTMpOBaJla BHUMaHUE Ha
00s13aTeIbHBIM CITEIUAIBHOM OOCIeIOBAHUU MYX-
yuH ¢ XBII HeyrouHeHHOro reHesa, 3a0oOJIeBILIUX B
Bospacte g0 50-tu jet (kiacc mokazanHoctu I) [3].
CKpUHWHT, BHITIOJIHEHHBIN COTJIACHO 3TUM PEKOMEH-
JAlUsIM, CTaJl «TOYKOU MepeaomMa» B UCTOPUU OOJIE3HU
nauueHta C. OgHako, Npeanoa0oXUTb AUArHo3, 3Has
KJIMHUYECKUE OCOOEHHOCTU 3a00jeBaHUsI, MOXHO
ObBLIO HAMHOTO paHbliie - B Bo3pacte 18-20 neT, a Ha-
yajo creludpuiecKoi Tepanuu B To BpeMs (Oyab oHa
JIOCTYITHA) IaJI0 ObI peaibHbIi IIaHC YJIyYITUTh TToYey -
HYIO MCTOPHIO MaiueHTa (Kjaacc mokazaHHocTu I) [3,
5]. B 10 Xe BpeMs1, MO3AHUI AUarHo3 6ose3nu Padpu
(Ha craguu HeoOpaTUMBIX U3MEHEHWI B MOYKAX) HE
O3HA4YaeT, UTO (pepMeHTO3aMeCTUTEIbHAs Tepanus B
JaHHOM cJiy4yae yxe He moka3aHa. CeromaHs 3KCIepThl
CUUTAIOT HEOOXOMUMBIM MPOBEJAECHUE €€ MalUeHTaM,
MOJIyYalOIINX 3aMECTUTEJbHYIO MOYEYHYIO Teparulo,
TMOCKOJIbKY JOKa3aHa BEPOSATHOCTb CHUXEHUS 4acTo-
Thl KapAWaJbHBIX U HEBPOJIOTMYECKUX OCJIOXHEHUN
[7].

Brigenenue 6onesnn @abpu cpeau MalneHTOB C
XBII TpebyeT BKIIOYEHUSI B MEHEI)KMEHT MYJIbTUAMC-
LUTIMHAPHOW KOMaHIbI, B TOM 4HWcJie — KOHCYJIbTa-
TUBHOE COMpOBOXAeHUE reHeTukoM. Hacrmenosanue
MO0 CXeMe, CBSI3aHHOU ¢ X-XpOMOCOMOW HMMEET CBOU
MpaBWiIa: MYXXYMHBI TEepenaloT MaToJOTUYEeCKU TeH
TOJILKO JIOYKaM; y >KEHIIWH BEPOSTHOCTHb Tepenayu
MOTOMCTBY TaTOJIOTUM cocTaBisieT 50%, u mpouecc
3TOT CJIy4aeH - MOXeET He 00JIeTh HUKTO WU BCE JETU
[3]. BoBiieueHune B AUarHOCTUYECKUI MPOLIECC CEMbU
TTOATBEPXKIEHHOTO MallMeHTa UMEET BBICIIINIT yPOBEHb
nokasaHHocty (I) mo pesynbratuBHOCTH [6]. B ciyuae
¢ maureHtoMm C. HaMuue MyTaluuu (C HOCUTEJIbCTBOM
MaTOJIOTUYECKOTO TeHa WU OO0JIE3HbIO) BEPOSITHO Y
BCEX MU3BECTHBIX €MY XXUBYIIIUX KPOBHBIX POJCTBEHHU-
KOB MO MAaTepPUHCKOU JTUHUU (CM. PUC. 2), U TIIATENb-

HBI COOp aHaMHe3a ¢ PeBU3Ueil UMEBIITUXCS XKaJlob U
KJIMHUYECKUX OCOOEHHOCTE! Y BceX HUX (KaK y caMoro
C.) MOXeT U3MEHUTh UX CTaTyC.

3akimouenne. 3HaHuss 00 opdaHHBIX 3aboiie-
BaHUSX, B TOM uyucie — 6one3Hu Pabpu, HE TOJIBKO
MEHSIIOT TIPEACTaBeHUEe KIMHUIIMCTOB O CTPYKType
XBII, HO MoATBEpPXAal0T HEOOXOAMMOCTD MepecMOoTpa
JMIMaTHOCTUYECKUX AJITOPUTMOB B PYTMHHOUN TPaKTH-
ke. [1paBWIbHBIN NTMArHO3 TIO3BOJUT YJIYUIIUTh WC-
X071 3a00JieBaHUsI TIPU CBOEBPEMEHHOM Ha3HaYeHUU
(bepMeHTO3aMeCTUTETLHOI Tepanuu, a IPU HAIMYUU
TEPMUHATLHONW TTOYEYHOW HEIOCTaTOYHOCTH - BO3-
MOXHO TPEeIOTBPaTUT pealu3aluio APYTUX KpUTUI-
HBIX OCJIOKHEHWI - apuTMuii, nHpapKra MroOKapa,
WHCYJIbTA, JIP.

Konhaukt uaTepecos: crieimaibHbie 06CIe0Ba-
Hus B Jabopatopun CENTOGENE AG (¢pepmeHTo-
JMIMaTHOCTUKA, MOJIEKYJISIPHO-TEHETUUECKOe TEeCTUPO-
BaHue U OUoxuMHuueckuii TecT Ha Lyso-Gb3) y nmauu-
€HTOB OTAEJeHUS TeMoauanr3a ObL10 MPodrUHAHCUPO-
BaHo Shire Pharmaceuticals.

IMauuent C. nan 1o6poBoJbHOE MHGOPMUPOBAH-
HOE corjlacve Ha MyOIMKalMIo TePCOHATBbHBIX MEIU-
LIMHCKUX JAaHHBIX U (oTorpaduil B «YKpaiHCbKOMY
XypHaJli HedpoJorii Ta Aianizy» B 00e31UYEHHON
dopme (komusi coryacus 0e3 UACHTUDULUPYIOUIUX
JIAHHBIX HAaXOAUTCS B PEaKIINN).

Bknag kaxmoro aBTopa.

C. Domuna: KOHUEIILNS, aHATU3 JIUTEPATYPHBIX
JaHHBIX, 0000IIeHNe MaTepuaja, HalMCaHUE CTaThU.

E. Osckaa: nuszaiiH uccienoBaHusi, c6op U aHa-
JIN3 KJIMHUYECKOTO MaTepuaia.

BaaronapHocTb. ABTOpHI Gi1arogapsT COTPYIHM-
koB lleHTpax opdaHHbix 3aboseBaHuii HACH «OX-
MATAOWUT» M3 VYkpauHbl 3a KOHCYJIbTUPOBaHUE U
METOIOJIOTMYECKOe COIPOBOXIEHME B IIpolecce Io-
CTAaHOBKM J1arHo3a.
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JI.B. Kopoas, B.C. BacuibueHko

MeTa60J1i3M IABJIEBOT KUCJIOTH: NPUYMHU NOPYIIEHHA TA HACTIIKH,
MOJIEKYJIIpHO-0ioXimMiuHi acneKkTu ¢GopMyBaHHS OKCANAT-iHIYKOBAHHUX
3aXBOPIOBAHb

Y «IHcTutyt Hedposorii HalfioHanbHOI akageMii MEAUMYHUX HayK YKpaiHu»

Pe3tome. B ocmanni poku yeaey éueHux npueepmaims oKcaiam-iHOYKO8aHi 3aX60PHEAHHS, W0 6KAIOMAIOMb 6
cebe epyny 3axeopro6aHbL ma CUHOPOMIB, 00 COHAHUX MUM, W0 X PO3BUMOK NO8 A3AHUL 3 NOPYULEHHIM 00MIHY oKcana-
my. AKmyasbHUMU 3aAUUAIOMbCS 00CAI0NCEHHS OIOXIMIYHUX MEXAHI3MI6 Ma YUHHUKIG PO3BUMKY 0KCAAAM -IHOYK0BAHUX
namono2iuHUX CMaHtie i NOUWyK 0iaeHOCMUYHO 3HAYUMUX MAPKepie 0Kcaram-iHOYyK08AH020 YPAlCeHHs opeanis. Y pooomi
HaegedeHi cyuacHi 0aui w000 MoAEKYAAPHO-0IOXIMIMHUX YUHHUKIE (hOPMYBAHHS OKCANAM-IHOYKOBAHUX 3AX80PHGAHD.

KirouoBi ciioBa: wasnesa kucioma, memabonizm, okcaram-iH0yKo8aHi 3aX60P08aHHs

OcTaHHIM YacoM Bce Oiyibllle yBaru NpUIIISETh-
Ccs1 JOCHIIXXKEHHSIM TPEeIUKTOPiB Ta YMHHMKIB MpPO-
rpecyBaHHsI 3aXBOpIOBaHb HMPOK. barato mociimkeHb
NpPOAEMOHCTPYBaAM HiaTHOCTUYHY 3HAYUMICTh BU-
3Ha4YeHHSI KOHIIeHTpalii masieBoi kuciaoru (LK) B
ceyi ISl AiaTHOCTUKM JUCMeTa0oJivH1X Hedponariii,
ceyoKaM’ THOI XBOPOOM Ta CYITyTHiX KOMOPOiTHMX cTa-
HiB, IO CYIIPOBOMIXYIOTh IIepedir XpOHIYHOI XBOpoOu
Hupok (XXH), npogeMoHcTpyBaiu wikKimmupicts K
SIK Takol mist xBopux Ha XXH uyepe3 iHayKIIito 3ama-
JICHHSI Ta YIIKOIKCHHSI HUPOK. AKTUBHO IIPOBOISITHCS
MOCIIKEHHS 0 BUBYEHHIO OiOXIMIYHMX MEXaHi3MiB
Ta YUHHUKIB PO3BUTKY OKCaJaT-iHIYKOBAaHUX ITaTOJIO-
TIYHMX CTaHIB SIK B €KCIEPUMEHTAIBHUX MOJICIIIX Ha
TBapMHaX, TaK i B KJIiHili pi3HUX 3axBopioBaHsb [1, 2,
3, 4], yIOCKOHATIOIOTHCS METONUKY TiaTHOCTUKU TH-
MniB MOpYyIIeHb OKCAJaTHOrO MeTa0o0i3My, BEAEThCS
TOIIYK MiaTHOCTUYHO-3HAYMMMUX MapKepiB OKcajaT-
IHIYKOBaHOTO ypaXXeHHs TKaHWH [5, 6, 7].

Briepie kpucTanm Kaubliilo oKcanaty Oyau igeH-
tidikosadi Donney 1838 pomwi. Toxi 3k i BUHUK TepMiH
«OKCallypist» IUIsI KJIiHIYHOTO OMUCY HAaAMIpHUX KiJlb-
kocteit 1K Ta yrBOpeHMX HEIO KPUCTANIB 3 IHIIUMU
XiMiYHUMU eJleMEeHTaMU Yy cedi nawieHTis [8]. Y monu-
Hu i TBapuH 1K (eTaHmioBa KHMCIOTa, OKCAJIOBa KHC-
JIOTa, I[yKpoBa KHCJIOTa, OKCajlaT) — 1Ie HalIpOoCTilIa,
aJie IOCUTb CUJIbHA 3 TUKapOOHOBUX KMCJIOT, 11O € KiH-
LIEBUM MeTabOJIIUHUM TIPOIYKTOM 0e3 (izionorigHmx
dynkuii. 3a diziko-ximivanMET BractuBocTaMu LIK
BimHOCHTBCA 10 cuibHUX Kuciot (pKal = 1,23; pKa2=

Jlecs BikropiBaa KopoJib
lesyakorol@meta.ua

4,19) i Mmae moMipHY pO3YMHHICT y Bomi (8,7 ry 100 T
Boau 3a 20 o C). ¥V posuuni IIIK gucomitoe Ha aHiOH
C204 i nBa ipotona. IIIK kpucramizyerbcs 3 BOTHUX
pO3UMHIB y BUTIALI 6imoro gurinpaty [1, 7, 9]. Bona
OKHCHIOETHCS IO TBOOKMCY BYTJICIIO i BOOU CITOJIyKa-
MU 3aJIi3a i IepMaHraHaTy Kaiito. Y OpuCcyTHOCTI LIMH-
KY 1 COJITHOI KACJIOTU BOHA PEyKYETHCS, CITIOYATKY A0
[JIIOKCUJIOBOI, a IIOTiM 10 ritikojeBoi kuciaotu [10].

dx Bimomo, 1K 3a3Hae xiMiyHUX TI€pEeTBOPEHbD
3asiexxHo Big pH cepenosuina, B IKOMy BOHA MPUCYT-
Hs1. KpoB mae pH 7,4 (cmabo yXHwuit) i IpaKTHIHO BCS
K 3HaXO0OMTHCSI B IBOXOCHOBHIN (popmi. 3HaUeHHS
pH ceui konmBaloThed B Mexax 4,5 - 8 3 cepeHiM 3Ha-
yeHHAM 6. Y pasi gyxe Husskoro pH IIK moxe Brpa-
TUTU TTIO3UTUBHO 3apsSIKeHUI i0H BOTHIO a00 TIPOTOH.
3naueHHs pH ceui Bapiloe y gianma3oHi BiJ cl1abomyK-
HOro A0 AyxXe Kucioro. 3a ciabonyxHoro pH K
3HAXOAUTHCS MepeBaxKHO B IBOXOCHOBHIH (popmi, a 3a
KMCJIOTO — Y OJJHOOCHOBHIH i JBOXOCHOBHIil ¢opmMax
pasowm [1, 8].

PozunnnicTs IIIK mpu Temmeparypi Tijia cTaHO-
BUTH e 5 mr/a 3a pH 7,0. Takum 9mHOM, TBOXOC-
HoBHa ¢opma IIIK € paktuuno Hepo3zunHHow. [Ipu
oinblIocTi (pizionoriuHux 3HadeHb pH mepeBaxkaioThb
coni HIK, okcamatu. HIK mae 3gaTHICTh YTBOpIOBa-
TH COJIi 3 ITUPOKUM CIIEKTPOM METaIiB, KOXHA 3 SIKUX
Mae pi3Hy po3unHHicTh. IIIK yTBOproe po3unHHi coi
3 ionamu ryxkanx MmetaniB (Li, Na, K) i 3 consamu 3a-
J1i3a; BCi iHIII OKcanaTu € c1abKo pO3YMHHUMU Y BOMI
(Tabmuus 1).
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Tabauys 1
Po3unnHicTh coJieii IaBjieBoi KUCJI0TH
Ta KOHCTAHTH iX aAucomianii
Omnuc I;z:s:;[:i? P03‘[I/ll-ll-li;;’11‘])> e Temneparypa (° C)
Okcaat Kajblilo 3,0 0,67 13
Okcanar MarHiimo 2,76 70,0 16
Okcanat CTpOHLiIO 2,54 5,1 18
Oxkcanar 3aniza (II) 4,7 22,0 18
OkcajaT LIUHKY 49 0,79 18
Okcanat KobaJbTy 4,7 Hepo3unHHa cinb
Okcanart mini 6,3 2,5 25

Hanpuknan, coi 3 KajJbliieM BOHA YTBOPIOE MpaK-
TUYHO HEPO3UYMHHI 32 HeTpasibHOTro abo Jy>xHoro pH.
Kanbiiii okcanar € po3ynHHUM B 06’emi 0,67 Mr Ha
100 r Boau mpu pH 7,01 13 ° C [8]. Po3unHHicTh OKca-
JIaTy KaJbllilo 301bIIYETHCS 32 TPUCYTHOCTI CEHOBUHU
i pi3HUX i0HiB, 0COOJMBO IIUTPATIB i MarHito. Po3unH-
HIiCTh MiIBUILYETHCS yepe3 30iNblIeHHS] KOHLIEHTpaLlii
ioHiB BomHIO. IlokazaHo, 110 HM3bKi KOHIEHTpalil
HeopraHiyHoro mipodocdaTy iHIiOYIOTh OCaIXKEHHS
KaJIbLIil0 OKcajaaTy y BogHoMy po3uuHi [1, 8].

OkcajaTu OpraHiaM JIIOAMHU OTPUMYE i3
€K30TeHHUX [IKepel Ta B pPe3yJbTaTi €HIOT€HHOIO
cuHrte3y. Pisenp IIIK B KpoBi MOXHa poO3IidTH Ha
€K30TeHHU, SIKUI HaXOAUTh B OpraHi3M B pe3yJIbTarTi
abcopOIIii 3 HITYHKOBO-KUIIKOBOTO TpakTy (30%), i
€HJOreHHMH, IKMI € MPOAyKTOM MeTaboismy (70%).
ITpu 3BuyaitHomy xapuyBaHHi pubauzHo 8§0-1200 mr
K Ta ii coneii 1OAHS HAAXOAUTH B OPraHi3M 3 iXXelo.
Bin 2,5 mo 10% okcamnatiB abcopOy€eThCS B KUIIIKiBHUKY.
banaHc okcanaTiB 1oCSTa€ThCs 3aBASKU OO HUPKOBOL
exkckpeuii 710 15-40 mr/menn. Ilpubnusno 50% IIK,
110 Hafdiima 3 DKew, MeTaboi3yeTbCsl KUIIKOBOIO
dnoporo (Oxalobacter formigenes) i 25% BUBOIWTH-

¢ B He3MmiHHomy Burigni. IIIK He 3B g93yeTbes 3
OinkaMu, a PiAbTPYEThCS KIyOOUKAMU i CEKPETYETHCS
KkaHaibusamu [8, 10, 11, 12].

OkcajlaTu MICTITbCS MEPEBAXHO Y MPOIYKTaX
pociuHHOro mnoxomxeHHs: [14]. 3a MeguyHUMM Ii-
eTuyHUMM pekomeHaalissmMu University of Pittsburgh
Schools of the Health Sciences BUAISIOTh TpU TPy
MPOIYKTiB 3a BMiCTOM OKCaJIaTiB: 3 BUCOKOIO KOHIIEH-
Tpauieto (6inbre 10 Mr okcanaty Ha KOXHY IOpIIil0),
CepeIHbOIO Ta HU3BKOIO (Ta0IULIA 2).

IIponykTn xapuyBaHHs 3 KOHUeHTpalieo K
Bim 2 mo 10 mr HanexaTb A0 mpoMixkHoi rpynu. Ce-
pen HUX: aleJbCUHOBUM, BUHOTPAaIHWI, TOMATHUI,
>KYPaBJIMHOBUM Ta MOPKBSIHUW COKMW; MOTYpT Ta 4yai
3 IIMUIIIIWHU, YOPHOI CMOPOAUHU, YyeOpelto; HaCiHHS
COHSIIIHUKY Ta JIbOHY; KOPUYHEBUI pUC, KyKYypyA3s-
He 60pOIIHO Ta OOPOIIHO 3 TBEPAIB COPTIB MieHMIIi (i
BCi BUpOOU 3 HbOI0); anejbCUH, aHaHaC, KOKOC, TEeMHa
ciuBa, abpukoca, IMepcuK, Ipyiia, XypaBiuHa, CBixa
TOJIYHUIISI, apTUILIOK, (peHXenb, JIUCTS cajaTry, crap-
»Ka, moMinop, 6pokoJii, Oproccesnbchbka Kamycra, LHuoy-
JIsl, KOHCEPBOBaHi MOPKBa Ta TOPOX, KYKypyZA3a, Kpec-
cajar, macTepHaK Ta pima; nme4iHka, capauuu [15].

Tabauys 2
IIpoaykTH 3 BUCOKMM BMiCTOM OKCAJIATIB
I'pynu nponykris
Hanoi Mounoyni Kpymu Topixu Ta DpyKTH OBoui
NMPOAYKTH HACiHHS
TemHe MmilHe IloxkonanHe Ipeyana kpyna, VYci Bunun OxwuHa; manuHa; | KBacous;
M1BO; YOPHUIA MOJIOKO; XJ1i0 XXUTHIM, ropixiB; BUHOIpAJ; OypsIK (KOpiHb,
yaii; po3UMHHA | COEBUIA CUD; MIeHUYHU TOpixoBi DeBiHb; arpyc; 3€JIEHb);
KaBa; rapsauuii COEBE MOJIOKO; | LIIIbHO3EPHOBUIA, |Macna; YOPHMUIIS; KiBi; OakJjaxaH;
LLIOKOJIa/; COEBUIT HOTYPT | BUCIBKU HaCiHHS MaHJapuH,; Kabauku;
YOPHUIA Yyaii; KYHXYTY, Oy3uHa, MODKBA;
Kakao; amMapaHTy |iHXUp; IIITHAT,
COKH 3 (PPYKTiB Lieapa afnejabCcuHa, |Tnepenb (Iui,
3 BUCOKUM JIMMOHA Ta JlaliMa | 3eJIeHul);
BMiCTOM IITTVUHAT;
oKcaJsarTiB 3eJIeHb Ky/1b0a0u,
MEeTPYILIKKU
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KoHueHTpallisi okcanaTiB 30ibIIYETHCS Y COKaX
Ta y pa3i TepMidyHOi 00pOOKHU (DPYKTiB Ta OBOYiB, TOMY
JIETUYHE XapuyBaHHS BUKJIIOYHO QPYKTOBUMU Ta OBO-
YEBUMM COKAMU MOXE MPU3BECTU A0 TMEPEeBUILEHHS
KinbKOCTi okcanatiB y ceui [16]. CrioxkuBaHHSI OKca-
JIaTiB y MOEAHAHHS 3 XUPaMU, HaNIPUKJIAaJ pUO’TUnM
JKUPOM, He BIUIMBA€E Ha piBeHb ix ekckpeuii. ITpo-
T€ BUKJIMKAE XBaBY MUCKYCilO0 y HAyKOBiil CIUIbHOTI,
OCKIJIBKM He MiATBEPIXKYE i He CIPOCTOBYE MOMEPEAHI
pe3yabTaTu AOCHIIXKEeHb, SIKi OINMUCYIOTh IiJABUILEH-
HSI €KCPETOBAHOrO OKcalaTy 3a YMOB BUCOKOXHUPOBOL
nietu [17].

OKpiM eK30TeHHUX OKCaJaTiB OpraHi3M 3[aTHUA
cuHTedyBatu eHaoreHHy LK. Tak BimoMo, eHgoreHHa
IIK yTBOPIOETHCS Y OpPraHi3Mi JIOAWHU 3i IIBUIKICTIO
npubnau3Ho 1 Mr/ron B pe3yibTaTi MeTaboii3My ac-
KopbiHOoBO1 KucaoTh (30%) Ta TioKcalloBOM KUCIOTH
(40%) [12, 18, 19]. Binomo, o LK reHepyeThcs B Iie-
YiHIIi i, B MEHILIi Mipi, y HUpKaX B pe3yJbTaTi MeTado0-

JIi3My aMiHOKMCIOT, Tigpokcunpoininy (I'TT), rminuny,
(deninamaniny i punTodany, a Takox riaiokcamo [20].
Ak mokazanu NOCHIIXEHHS Ha eKCIEPUMEHTATbHUX
TBapUHAX, L[IJIKOM MOXJIWBO, II0 CUCTEMHi KOJWBaH-
HSI KOHIIEHTpallil TOPMOHIB i METa0O0JIiTiB TAKOX 30aTHi
BriMBaTH Ha 1isixu cuntesy LK [21]. Kpim Toro, Bi-
TamiH C, BUKOHYIOUM CBOIO aHTUOKCUIAAHTHY (DYHKIIiIO,
Moxe pyiHyBatucst 1o LK B TkaHuHax [22].
HajinomupeHimow MoJeKyI010-TTOMepeTHUKOM
HIK € rmiokcunar, 110 Imicias HU3KU eH3UMaTUYHUX T1e-
PETBOPEHb MOXE BUCTYNMAaTU BTOPUHHUM MOCEPEIHU-
KOM PO3BUTKY MPO3anaibHUX Ta OKUCHUX peakitiii [23].
I'miokcunaT CUHTE3YEThCS B peakilisiX OKUCIECHHS
MIiKOJATY eH3MuMOM riikojatTokecuaasow (EC 1.1.3.1)
abo B metaboniuHomy uukii I'TI. Ha pucynky 1 cxe-
MaTUYHO 300pakeHi OCHOBHI MOXJIMBI peakxllii, sIKi 3a-
aydeHi 1o kackazaiB HIK. JTo Toro X, onuH i Toil caMuii
€H3UM MOXe OpaTu y4acTb Opa3y B AEKiJIbKOX €H3U-
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Puc. 1. llnsax cunTe3y okcanariB. [To3HaueHHs eH3uMiB: 1 — amaHiH- miiokcuiaar amiHorpaHcdepasa (EC 2.6.1.44);
2 — rnikonarpenykrasa (EC 1.1.1.26); 3 — 4-rigpokcu 2-ketornyrtapart anbaoiasa (EC 4.1.3.16);
4 —nakratnerigporeHaza (EC 1.1.1.27).

Hanpuknan, anaHiH:IJIioKcuiaaT aMiHOTpaHCe-
paza (ATAT, EC 2.6.1.44) 3aiiicHIOE IEepeTBOPEHHS
rizpokcumnipysary (puc. 1) Ta rmiokcunaty. OCcTaHHIO
CHOJYKY €H3UM KaTaboJisye g0 riiuuHy. CaMme riaiok-
cunat nepetBoproeTbes a0 K min BmiuBom aeriapo-
reHasu (puc. 1) [24].

3HaYHMI BKJIAO B MyJ TJiOKCWIATy B OpraHi3Mi
BHOCUTh MeTaboui3Mm I'Tl, 3aBASIKM CITOXUBAaHHIO €H-
JIOTEHHOTO MyJly KoJlareHy, SIKUI OLiHIOEThCS B 2-3 T
B JIEHb, 1110 MPU3BOAUTH 10 yTBopeHHs 300-450 mr I'TI.
BinbHuit I'TT He Moxe OyTH peiHKOPIIOPOBAHO B IEM-
TUAM, i BeJIMKA YaCTMHA MOTO MeTabO0Ji3yeEThCS TeUiH-
KoI0 i HupKamu [25].

Karaboniuauii muisx I'Il Bkiovyae B cedbe 4oTuU-
pu hepMEeHTATUBHUX €Talld B MiTOXOHAPIsIX, MEYiHII i
Hupkax. [lepmmii etan Bkitouae B cedbe DA/l-3anexHe

okucHeHHs I'TI no 1 mipponin-3-OH-5-kap6okcunary
(3-OH-P5C) ¢depmeHTOM TiIpOKCUIIPOJIiH OKCHAA-
3010 (mpoaingerigporenasa 2, I'TIO2, EC 1.5.5.2) [25].
Hapani 3’ennanHsa 3-OH-P5C mnigpnaeTbcst Hedep-
MEHTAaTUBHOMY TigpoJii3y IO 4-TiApoKCUIIyTaMaT-y-
HamiBanpaeriay [27]. NAD+ -3anexHuii pepmeHT 1-
nippoJtiH-5-kapookcuiar aerinporenasa (EC 1.2.1.88)
TMEePETBOPIOE OCTAHHIN MPOAYKT B 4-TiApOKCUTTyTaMaT
(4-OH-Glu). Acnaprar amiHoTpaHcdepaza (ACT,
EC 2.6.1.1) neperBopioe 4-OH-Glu B 4-rinpokcu-2-
OKCOTJTyTapaT 3 BUKOPUCTaHHSI MoKcaJioaneTary [26],
a 4-rigpokcu-2-okcurayrapar-aibaoiasza (HOGA, EC
4.1.3.16) posiiemniioe 4-rifpokcu-2-oKcoriayrapar Ha
riiokcuny Ta mipysaty [28]. Sk mpaBuio, mepebypa-
I0YM B MiTOXOHJPisiX a00 MiC/Isl HAAXOMAXKEHHS B LIUTO-
IUTa3My TJiOKCWJIAT BiIHOBIIOETHCS O TIKOJATY IJTi-
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okcuiaarpenykrazow (EC 1.1.1.26). I'mkoasar moxe
Hajalxi HAAXOAUTHU A0 MEPOKCUCOM, Jie TIEPETBOPIOETh-
Cs Ha3ajJ B MIIOKCUJIAT 3a TOTMOMOIOI0 TJIiKOJATOKCH-
Jna3u. Y nepokcucomax IIioKCUsaT MepeTBOPIOEThCS B
DIinuH 3a nonomorow ATAT. V moaeit 3 nepBUHHU-
MU TilE€POKCATYPisIMU MYJI T1iOKCUJIATY JOCUTh BEJIU-
Kuii, o6 no3soautu JakrtataerigporeHasi (JIAI', EC
1.1.1.27) nepetBopioBatu riaiokcunat B LK, 1o npu-
3BOAUTH A0 migBuieHHs BmicTy 1K [26].

Hetokcukailito riiokcunaty 3aiiicHioe ATAT B
MEePOKCHUCOMAX reMaTOLUTIB TIOJUHU, SIKA IEPETBOPIOE
riaiokcuaaT B niinuH. Biramin B6 mie sik kogakrtop. Y
HOpPMaJbHUX YMOBAX TiJIbKWA YaCTUHA TJiOKCUIATY Ie-
petBoproeThes B LK. IeHeTnuHi nedpexktu hepmeHTiB,
SIKi MeTabo0Mi3yI0Th TJiOKCUIAT, MPU3BOASITh M0 HaJ-
BupobHuursa LK B meuinni [7].

B excnepumMeHTi O6ysi0 moKa3aHo, 11O IS 3MEH-
meHHs eHgoreHHoro cuHTedy LK rizpokcumnposiH-
nerigporeHasa (EC 1.5.99.8) Mmoxe OyTu BUKOpuUcCTaHa
K TepaneBTUYHAa MilleHb Uil OJIOKYBAHHSI CUHTE3Y
K 3aBasiku posuerieHHto I'Tl y oci6é 3 nepBUHHOIO
rinepokcanypieto [25]. B opranismi 1onuHu, a came B
IIJTYHKOBO-KUIIIKOBOMY TPaKTi, CUCTEMi KPOBOOOITY, B
HAaCiHHEBMX KaHATHUKAaX i OpraHax BUIiJIE€HHS, MOCTiii-
HO BiIOYBaIOThCS MEPUCTATIBTUYHI PYXU, €(DeKTUBHICTh
i CBOEUACHICTD SIKUX 3aJIEXKUTh BiJl TOHYCY i (hi3U4HOTO
CTaHy HEepBiB i M $3iB, a BaXJIUBUM €J€MEHTOM CTH-
MyoBaHHS 1boro mnpouecy € LK. AHanmizyrouu 6io-
XiMiuHi peakuii B kJiTuHax 3a yuyactio LK takox 06yJio
nokaszaHo, 1o 1K nmoTpiGHa a5l yTBOpEHHS ypauuiy
i opoTOBO1 KUCJIOTU. Ypauua € komnoHeHToM PHK,
SIKAU € 3araJIbHUM TS BCiX KJIITUH B METa00Ii3Mi JIt0-
auuu [3].

Hanxonmxenns 1K Ta ii cofeit 1o KJIITUH opra-
Hi3My pEryIIol0Th MOJEKYJISIpHI MeXaHi3Mu. binb-
WicTh 0i00TIYHUX MeMOpaH € MpoHUKHUMU s K,
cepell HUX €pUTPOLIUTU, KIITUHU HUPKOBOTO i KUII-
KOBOTrO erniTenito. B ekcriepuMeHTi Ha TBapuHax 0yJio
MoKa3aHo, 110 MeMOpaHU KJIiTUH CKEeJeTHUX M’s3iB
BUSIBJISIIOTh MPOHUKHICTh A0 OKcajary Kajblito. Lle
MiATBEPAXYEThCS, 30KpeMa, BinknamaHHsam IK Bce-
peaVHi BE3UWKYJ1 CapKOIJIa3MaTUYHOTO PEeTUKYIyMa
uux KaituH. OnHak MeMOpaHu MITOXOHIpiil € mpak-
TUYHO HENPOHUKHUMMU 10 okcanatiB [8]. Khan 3 ko-
JieraMu BCTAHOBWJIU, 1110 Cc€Ya 3a3BUYAll MiCTUTh MPO-
MOTOpU (POPMYBAHHS KPUCTAIIB OKCANATy KaJbIil0 Ta
BUCJOBUJIM AYMKY, 110 MEMOpaHU KJIITUH Ta iX CKja-
JIOBi € HAMOUTbII MMOBIpHUM CyOCTpaTOM JJIs1 OYat-
Ky opMyBaHHs KpucTtaniB y ceui [29]. Kpim 1poro,
y TpaHcnopTyBaHHi K BaxiuBy pojb BimirpamoTb
MeMOpaHHi TPAHCIOPTEPU Ta AHTUIIOPTEPU. 30Kpema,
TpaHcnopTtepH Kanbllito. KiHeTnuHuit mpodisb moriu-
HaHHS ABOBAJIEHTHOIO Kaubliito 3a pucyTHocTi K €
nBodazHum. [Ipu pH, sike 61u3bke 10 3HaYEHHS 35,5,
nepua asza nepemillleHHS MIaBHO 3aMiHIOETbCSI Ha-
CTYIHO10, 0€3 3aTpUMKHU. BUKUI MPOTOHIB MijJ Yyac mo-
[IIMHAHHA Kanblio npurHiuytotsees K. Tooro HIK
Ta ii cosli, MOXYTh MEPEHOCUTHCS BCEPEAUHY KIITUH
Ta BE3UKYJ] MOHOMPOTOHOBAHUM ILISIXOM TPaHCIIOP-

TyBaHHS 3aBJSIKW MPOTOHAM, 110 BUKUJAIOTHCS KaJlb-
LIIEBUM HACOCOM IIiJl Yac MOMIMHAHHS CaMOT0 MeTaly
[30].

B GioMenuuHMX MOCHTIMKEHHSIX HAa MOJEi KJli-
TUHHUX JiHi HUupku (Madin-Darby Canine Kidney
— MDCK) 6yn0 npoaeMOHCTPOBAaHO MEMOpPaHHY iHi-
Lialiro nMepeTBOPEHHS OKcalaTy MOHOTiApaTy Ha IU-
rinpatHy ¢dopmy. Takox MiATBEpAXeHa iHriGiTopHA
BJIACTUBICTh MEMOPAHHUX KOMIIOHEHTIB LIOAO POCTY
KPUCTaIiB, MPOTE HE BCTAHOBJIEHI MEXaHi3MU aire€31B-
HUX B3aeMofiil Mix cchopmoBaHumu coasimu K Ha
MOBEPXHi KIiTUH HUpOK [31].

ITeperBopenns LIK Ta ii coneli B HUpKaxX BKIIIO-
4yae TJIOMEpYJISIpHY GilbTpallilo, cekpelilo Ta pead-
copbuio. I'momepynspHa @inbTpauisi 3ajlieXXUTh Bif
kinbkocTi K y mnasmi. Tpancnopt K onocepen-
KOBYETbCSI POAMHOI0 TpaHcmopTHUX 6inkiB SLC26
(Solute-linkedcarrier 26) [32]. SLC26A1 omnocepen-
koBye nepeminieHHs [IK B ki1iTuHY yepe3 O6azonarte-
panbHy MeMOpaHy. BiH fi€e ik aHTUITOPT, OOMiHIOIOYU
ioro Ha cyiabdar. Ha mpoTtuBary TtpaHcrnopTepy Al,
nepeHocHuk SLC26A6 cropusie cekpeuii IIIK ta pe-
abcopbuii xJopuay Ha amiKaJbHili CTOPOHI KIIITHH.
OkcanatHuii 06MiHHUK SLC26A6 Bimirpae BaxkJIMBY
poJib B omocepenkyBaHHsl KuilikoBoi cekpeuii K i
Mae€ BUPpIlIAJIbHE 3HAYEHHS JUIS MiATPUMKUA OKcasaT-
Horo romeocTtasy. ducdynkiio SLC26A6 noB’s13y10Th
3 miaBuleHow abcopbuiero K B MajioMy KUIIKiB-
HUKY Ta 3 PO3BUTKOM KaMeHiB y Hupkax [33]. Hoci-
JUKEHHS in vitro mokasanu, mo SLC26A6 € cuiibHO
N-rniko3unboBanuMm. Bimomo, mo N-mos’si3aHe riii-
KO3WJIIOBaHHSI KPUTUYHO BIUIMBAa€E Ha DOJIIHT, mepe-
HECeHHS i PYHKIIOHYBaHHS B IIMPOKOMY CHEKTpi iH-
TerpajbHUX MeMOpaHHUX OLUIKIB i, OTXXe, MOTEHIIHO
MOe BILiMBaTu Ha ¢yHKuUilo SLC26A6 i moganbiuui
roMeocTa3 OKcajaTiB. byno minTBepaxeHo, 10 eHa0-
reHHo ekcrpecyemuii SLC26A6 y Mulei i JioguHu
JiACHO MTiKO3WJIbOBAHUM, 1110 OJlirocaxapuay MpUEd-
HaHi yepe3 N-r1iko3uaHU 3B 130K i 1110 iCHYIOTb TKa-
HUHOcHeuidiyHi BigMiHHOCTI B r1iko3uaoBaHHi [34].

Kpucrtanu K MOXyTh BUKJIIMKATA TOIIKOAXKEH-
HS pi3HUX TKaHUH. ['0CTpi KpUCTATU MOXYTh CIIPUYU -
HUTU (Pi3MUHE MOIIKOMXEHHS LUTICHOCTI TKAHUHHUX
CTpyKTYp. TakoxX BOHU MOXYTb, Ha PiBHiI KJIITHHHOTO
CUTHAJII0BaHHs, 301IbIINTH KiJIbKICTh MapKepiB 3ama-
JeHHs. [Ipu nmopyuieHHi roMeocTa3y OKcaaTiB Bia0y-
Ba€ThCS iX HAKOMUYEHHS Y TKAHUHAX opraHismy [35].
Binob6paxeHHs 11boro npouecy QikCcyeThCsl MiABUILIEH-
HSIM KOHIIEHTpallil OKcajlaTiB y Ta3Mi KpoBi Ta cedi
[36]. Mopymennst oominy LK Ta 36iibieHHs ii Mpo-
JyKIlii B KPOBi Ta cedi MOAISAIOThCS HA MEPBUHHI (Te-
HETUYHO 3yMOBJIEHi) Ta BTOpUHHIi. Cepen reHeTUYHO
3yMOBJIeHUX nopymeHb o0Miny LK Buminsgiors Tpu
turmu [37]. Yci BOHM € CIagKOBUMU, 3aXBOPIOBaH-
HSIMM, B OCHOBI SIKMX Jexarb myTauii reHiB (AGXT,
GRHPR, DHDPSL), 1o npu3BoasiTh 10 MiABUIIEHO-
ro yrBopeHHs i ekckpeuii LIIK Ta ii coneii [12, 37, 38].

IMepmuii TUIT € HARTOUMIMPEHIIIWM i CKIaJa€ Mpu-
6au3Ho 80% ycix BumnazakiB. Lle ayTocoMHO-peliecuBHe
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TMOPYUIEHHS METa001i3My TJIiOKCUIATy BUKJIMKAHE HE-
JIOCTATHICTIO MPOMIXHOTO TMipuaokKcaib-5'-dpochar-
3anexHoro ¢depmenty ATAT. Lleil eH3uM Kartaii3zye
TpaHcaMiHyBaHHS L-aflaHiHy Ta MIioKCUIATy 10 Mipy-
BaTy Ta LIiuuHy. 1 HabyTTs HYHKIIIOHATBHOL aKTUB-
HOCTi ToTpeOye BitaMiny B6. JledekT dhepMeHTY cripu-
yuHeHo MyTali€o B reHi AGXT (Alanine-Glyoxylate
And Serine-Pyruvate Aminotransferase), mo 3Haxo-
JIUThCST Ha Apyriit xpomocomi [8, 39]. HemocTtaTHicTh
ATAT npu3BOAUTH MO HAKOMUYEHHS TJiOKCWIATYy i
HaamipHoro yrBopeHHs LK i rmikonsty. ATAT € cra-
OilbHUM TOMOAUMEPOM, Horo N-KiHIEBI aMiHOKHUC-
JIOTU OOTOPHYTiI HABKOJIO CYCiIHBOrO MOHOMepy. I1o-
mupeHuit Bapiant, Prol1Lleu, cTBOpIoe OiblI CUIIbHY
N-KiHLIEBY NOCTiAOBHICTh, SIKa BIUIMBAE HA OJIO Je-
SIKUX MYTaHTHUX OinkKiB. KUTiHIYHO Takuii TMNO Xapak-
TepU3Yy€EThCS MiABUILEHHSIM piBHS ekckpeuii IIIK Ta
[JIIKOJIATy i XpPOHIYHUM HAaKOTMTMYEHHSM KaJbllilo oKca-
JIaTy B CEYOBOMY TpakKTi a00 HUPKOBiil mapeHximi. Lle
JTy>X€ TeTepPOreHHU I CTaH SIK Ha KJIIIHIYHOMY, TaK i MO-
JIEKYJIIpHOMY piBHSIX [5]. BBaxaeTncst, 110 Ha KJIiHiY-
HOMY PiBHi — 1I¢ € 3aXBOPIOBAHHS HUPOK, ajie Ha MO-
JIEKYJISIPHOMY DiBHi — 1ie 3aXBOploBaHHS revinku [40].
Kpim Toro, mpu Ttumi 1, nopsig 3 OiABUIIEHOIO €KC-
KPELI€I0 OKCANaTiB, BUSBISETHCS HaAMipHA KiIbKiCTh
riiokcunaty (mo 100 Mr / noOy i 6inbiie, Ipyu HOPMi 10
5 Mr / no0y) i migBuilieHa eKcKpelis rrikomsary (xo 100
Mr / 106y Tipu HopMi 110 15 Mr / no6y) [41].

Hpyruii TUIT NOPYUIEHb - ayTOCOMHO-PELIECUBHE
3aXBOPIOBAHHS, SIKE Ma€ TMOPYLIEHHS y MeTaboui3-
mi IIIK Ha 6ioxiMiuHOMY piBHi. 3a3BUYail BUKJIMKA-
€TbCs  TUCGhYHKIIEID (EePMEHTY TJIiIOKCWIAT/TiIpo-
kcumipyBar-peayktasu (GRHPR, EC 1.1.1.26), mio
3ymoBieHo Mmytauielo reHy GRHPR (Glyoxylate and
hydroxypyruvate reductase) Ha gecsTiii xpomocomi [24,
42, 43]. GRHPR mae mupokuii po3nonii B TKaHWHAX,
aje TMepeBaXXHO BHYTPIIIHBOIMEUiHKOBO, MPUCYTHS
B LUMTOIUIa3Mi renaToLUTiB i, B MEHIIi Mipi, B MiTO-
xoHapisix. Y pasi gepinuty GRHPR JIAT meTaboutizye
HakonuueHuit rmiokcuwiar no K i rinpoxcunipysat
y L-rninepat. Cnioctepiraetbces 30i1bIIeHHS €eKCKpellil
L-rnineprnHOBO1 KUCIOTH Ta OKCaJaTiB. Y TIOAWHMU TJli-
OKCWJIATPENyKTa3a CIPUSE TEPETBOPEHHIO TJIiOKCH-
Jlatry B miikosdaT. Ilpu HecTaui riiokcunaaTpeaykKTasu
Oisblle rmiokcuaaty Metadosisyerbes no 1K [24]. 3a
pO3BUTKY TopylieHb I Tumy B ceui BUSBASIETbCS HA-
MipHa KinbKicTs L-raiuepaty (1o 300-600 mr / 1o0y),
TOMi IK B HOPMi B cedi BiH MpaKTU4HO BifACyTHil [44].

Tperiil TMIT MOpyLIEHb MOB’SI3aHUIN 3 OJOKYBaH-
HSIM PO3UIEIIEHHST 4-TiIpOKCU-2-0KCOTJyTapary Ao
nipyBary i riokcunarty. To6To He BiZOyBa€eTbCS yTBO-
penns LK. Brpauae GyHKIIIOHAJIBHICTh MIiTOXOH-
npianeauit ensumM HOGA [43, 44]. Ockinbku HOGA
Billirpae KJt04oBy poJib B MeTaboui3mi I'TI, To iioro He-
JIOCTaTHICTh MPU3BOJUTH MO MOPYIIEHHS META00Ii3MY
I'TI [45]. [TopyieHHSsT eKcnpecii IeTeKTOBaHO y JIOKYCi
HOGALI, mo po3ramoBaHuii Ha AEB’SITiil XpoMoOCOMi
[46]. OgHak aBTOPU HE MOXYTh MOSICHUTU, YOMY Liei
nedekT Moxe MpuBecTH A0 MiaBuiLeHHs piBHs LK,

OCKUJIBKM MOXHA OUiKyBaTU MPUTHIYEHHSI CUHTE3Y Mi-
TOXOHApiabHOTO TioKcinaty. OTHUM 3 apTyMEHTIB €
te, 10 HOGA npurHiuye MiTOXOHJpiadbHY [JIiIOKCU-
JIaTpefyKTasy-TigpokcuripyBarpeaykrasy [46, 47].

Bropunui nopymenHst obminy IIIK BuHuka-
I0Th B CUJTy €K30T€HHUX (HAIJUIIKOBE HAIXOMAXKEHHS
OKCAJIOTEHHUX MPOAYKTiB, HU3bKUI MUTHUN DPEXUM,
301IbIIEHHS CMIOXWBAaHHS HATpilo Ta OiJlka TBapuH,
nediuut Mmartito, BitaminiB B2 i B6, enTtepasibHa ri-
nepadbcopbilisi, HasIBHICTh 3aXBOPIOBAHb LUIYHKOBO-
KHWIIKOBOTO TPAKTY) i €HAOTeHHUX MPUYMH (CITagKoBa
CXUJIBHICTh, TMOPYIIEHHS OOMiHY aMiHOKHUCJIOT, He-
CTa0iIbHICTh LIUTOMEeMOpaH abo MocujieHa eHJA0TeHHa
MPOAYKILisl, IO BUHKMKAE BHACIIAOK BILUIMBY ii ITonepe-
nHukiB) [48, 49, 50].

ITaToreHeTUYHO — lie TeTepOreHHa rpymna 3axBo-
PIOBaHb, PO3BUTOK SIKUX MOXe OyTU OOyMOBJIEHO Ha-
CTYITHUMU (PaKTOpaMu:

MOCUJIEHHSI CUHTE3Y MIIOKCUJIATY 3 TILUHY i
MPOJTIHY B YMOBaX OKCUJATUBHOTO CTPECY, aK-
TUBAllii MOHOAMiHOOKCUJa3U MPU HASIBHOCTI
JnedeKTiB JIOKAJIbHOTO aHTUOKCUIAHTHOTO 3a-
XUCTY («OKCUAAHTHA TiMOTE3a»);
HEIOCTaTHICTb MEMOpaHHUX MEXaHi3MiB 3a-
XUCTY KJIITUHU BiJ iOHIB Kajbllil0 (HEMTOBHO-
LIHHICTh CUCTEMU Kabllili-MarHieBoi AT®-
a3M Ta iH., «KaJIblli€eBa TinoTe3a»);

nediuut abo pyiiHyBaHHSI OiOJIOTIYHUX i Xi-
MiuHux crabinmizatopiB ioHiB LK i kanbuiio
(«rimoTe3a mediuuTy iHTiIOITOPIB YTBOPEHHS
OKCaJlaTiB»);

MOXJIMBa 4aCTKOBAa HENOCTaTHICTh (hepMEHTY
ATAT (rinoTe3a nojiireHHUX Bapialiii MeTabo-
J1i3My I1iOKCUJIOBO1 KUCJIOTH);

akTuBallig gocdoninasz i mpuckopeHuii 0oOMiH
MmeMOpaHHuXx docdomniniais: ocharunuice-
puHy i docdhaTuauaeTaHoNaMiHy K JKepes
CEepUHY i eTaHOJlaMiHy, MeTa00Ti3yIounX Yyepes
rikonsaT-riaiokcunat go K («rimore3a He-
CTaOUTBbHOCTI LIMTOMEMOPAH»);

rinmoTe3a erniTakcii — MmigBMILEHa KpUCTali3a-
1Iig oKcajary Kajibllilo B yMOBax IMiABUILIEHOL
KOHIIEHTpAllil B KPOBi i cedi ce4oBO1 KUCTOTH.

Kpim Toro, 3poctanHst koHueHTtpauii IH[K B kpoBi
Ta cedi Moxe OyTH 3yMOBJICHO ITiABUILEHHSIM abcop0O-
uii K Ta ii coneit npu:

® [linBumenHi goctynHocti K a1 BcMOKTY-
BaHHS B KMIIKiBHUKY.
3axXBOpPIOBAHHSX KUILKiBHUKA XBopoba
Kpona, BuUpa3KoBUii KOJIIT, KMIIKOBI aHACTO-
MO3H.
IMigBuiieHHI YTBOpEeHHs OKcajaTiB OpraHi3-
MOM.
3HMKEHHI JOCTYIMHOCTI KaJbLil0 Yyepe3 Hi3b-
KOKAaJIbILIiEBY TIi€ETY.
ITigBuiieHHI BCMOKTYBaHHSI KaJlbllilo 4epe3
MiABUILIEHHS] aKTUBHOCTI BiTaminy /I3, mep-
BUHHOI TinepadcopOlii Kaabllito a00 HUPKOBOL
BTpaTu docdary.
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BxxuBaHHi KajbLiii3B s13yl0ounx areHTiB (goc-
dat 1ueaa03u, XKUPHUX KACIIOT).
IMinBuiieHHi abcopOLil yepe3 HU3bKY aKTUB-
HIiCTb KaJbllil0.

IHTOKCHKALil eTUIEHTJIiKoJIeM i MeTOKCU(PY-
paHOM.

3HUXKEHHI B KMIIKiBHUKY MOMYJIsILil OakTepii
Oxalobacter formigenes.

IMinBuienHs KoHueHTtpauii IIIK B KkpoBi Ta ceui
3aBISIKM 3POCTaHHIO i1 abcopOllii 3 KUIIKIBHUKA CTO-
CTEpiraeThCcs y Malli€EHTIB 3 CHHAPOMOM Maibadcopo-
11ii, BHACIINOK MOPYLIEHHS MPOLECIiB BCMOKTYBAHHS
3 TOHKOI KMIIKHA XapyOBUX PEYOBUH Ta PO3BUTKY 3a-
MaJbHUX 3aXBOpIOBaHb KulKiBHUKA [S51]. ¥ 3mopo-
BUX JIOJel y KMIIKiBHUKY Oinbicts LK 3B’s3yeThes
3 KaJblLi€EM 1 BUAAISETHCI Y BUIJSANI HEPO3ZUMHHUX
criofyK. 30uIblIEHHSI B KUIIKiIBHUKY HeabcopOylo-
YUX XKUPHUX KUCIOT MPU3BOJUTH JO TOTO, III0 BOHU
TOB SI3yI0Th KaJblill i BUBOASITbCS y BUIJSAI Kajib-
mieBux kKomruiekciB [50]. Bci cutyarnii, siki BUKIH-
KaloTh TMOPYIIEHHS BCMOKTYBaHHSI KOBUHUX COJIeil i
XKUPHUX KUCIOT B KUIIKiBHUKY, MOXYTbh OIOCEpe.-
KOBaHO 30iiblyBaTh abcopOiito okcanatiB. Lle Bim-
OyBa€TbCS TOMY, 1110 BOHU 30UIBIIYIOTh TPOHUKHICTh
¢JIn30BO1 000JJOHKM ToBcTO1 Kuiku mis K, i, kpim
TOTO, KAJIbLIil 3B’SI3YE€ThCS 3 KUPHUMU KUCIOTaMH, 3a-
JIMIIAI0YU OKcaiat BiTbHUM i po3unHHUM [47]. Takum
YUHOM, Yy TaKMX MAli€HTIB HEAOCTATHICTh Kajbllilo,
o6 3B’s3atu K B KUILIKiBHUKY, COIpUSIE 3pOCTaH-
HIO abcopbuii okcanatiB. 3HUKEHHSI BCMOKTYBaHHS
KaJIbI[il0 BUKJIMKAE TiMOKAIbILIEMIIO, 110 TPU3BOAUTH
JI0 BTOPUHHOIO TilepnapaTupeo3y i TilepKaabliny-
pii. YMOBH, 110 COPUSIIOTh KUIIKOBIi rimepokcanemil
Ta rinepokcanypii, ue migsuiieHa goctynHicts K B
TOBCTIilA KUIIILi Yepe3 3HUKEHHS TOCTYITHOCTI KaJIbIIil0
B KHUIIKIBHUKY BHACJIiOK MaabaOCoOpOLil Xupy, npu
xBopobi KpoHa, neniakii, pe3ekiiii KAIIKU, ornepaili-
SIM [IUTYHKOBOTO IIIyHTYyBaHHS [52, 53, 54]; po3BuUTKY
CUHJPOMY KOPOTKOI KHUILIKU, CHCTEMHOMY CKJIEPO3i i3
3aJlydYeHHsIM KUIIKiBHUKA [55]; BUKOpHCTaHHI opitic-
taTy [56]; 3arocTpeHHi XxpoHiuHOrO MaHKpeaTuty [57].
Ha nopaTok 10 BUHUKHEHHS HEAOCTaTHOCTI MiJUITyH-
KOBOI 3aJ103U i MajbabCcopOILlii, MYKOBICIIUI03 TaKOX
cnpuse nopyumeHHto ooMiny LK 4yepes nedexr y ci-
MEWCTBI PO3UMHEHUX HOCIIB 26-4JieHy, 1110 € aHiOHO-
OOMiIHHMKOM amiKaJbHOI MeMOpaHU, SIKA po3Tallo-
BaHUI1 HA MeXi TOHKOI KUIIKOBOI itk [58]. Takox
piBeHb LK 3pocTae mpu 3acTOCyBaHHi Ii€TU 3 HU3b-
KMM BMIiCTOM KaJbllil0; MiABUILEHHI MPOHUKHOCTI
TtoBcTo1 KUk Jis LK (Hanpukitaa, momkKoaIkKeHHs
CU30BO1 000JOHKU TOBCTOI KUIIKU Tipu Clostridium
difficile koumiTi, O crIpusie HeCEIeKTUBHOMY 30iJIb-
weHHIo abcopouii LK) [50], 3MeHIIeHHIO Aerpaaalii
K B KMIIKiIBHUKY 4Yepe3 3HUXKEHHS KUIIKOBOI KO-
JIOHi3alil oKcalaTaerpaaylounuMu 0akTepisiMu (To6TO
Oxalobacter formigenes) [59, 60].

VY nocnimax Ha mypax M. Hatch i cniBaBTOpHU 10-
BeJW, 1110, KpiM BIUIMBY Ha abcopOuito okcanary, O.
formigenes iIHAYKYIOTb TOTO CEKPEIIif0 B TOBCTIi KHIII-

i, TUM CaMUM BUKJIMKaO4YW 3HUXKEHHS KOHLIEHTpaLlii
€HJOreHHMX i ajJiMeHTapHUX oKcaiatiB B ceui [61].
ExcneprMeHTabHI JOCTIIXEHHSI TaKOX MMOKa3aiu,
1O MiAKUCIEHHS TOBCTOI KMIIKHU JIAKTYJI03010 3HAYHO
30LIbLIYE EKCKPELiI0 OKCaNaTiB 3 ceuero [7].

HoBeneHo, 110 3pocTaHHs1 KoHueHTpauii K
B KPOBi Ta cedi iHAyKye iHTepcTUliaibHU (iOpo3.
Convento Ta CMiBaBTOPU NOCTiIXyBalu BIUIUB COJIEH
K Ha 3MiHM y CUTHaJIbHUX cUCTeMaxX He(POHiB Ta
iHIIMX KJITUH, CTBOPUBIUM MOJE/b TillepoKcalypii
y muiueit, nogatoun I'Tl Ta eTwieHiKOAb 10 MUTHOT
BOJM, IIOO iHAYKYBAaTHM YTBOPEHHSI OKcalaTiB B Kii-
TUHAX TMPOKCUMAIbHUX KaHaJblliB, MPOAEMOHCTPY-
BaJIM MEXaHi3M BUHUKHEHHS (DiOpo3y, iHAYKOBAHOTO
okcanaroMm. Lleii mpouec onucye HeHOTUITOBI 3MiHHU,
iHAYKOBaHi B emiTelialbHUX KJITMHAX, SKi Xapak-
TEpU3YIOThCSI BTPATOIO WIUIBHUX 3’€IHAaHb, aATre3UB-
HUX KOHTaKTiB, MOJISIPHOCTi, peopraHizali€lo HOBOTO
LIMTOCKENETY i MiABUIIEHOI MOTOPUKOI, CUHTE30M
OiJIKiB MO3aKJIITUHHOTIO MaTpUKCy Tol1o. CTPYKTYpHO
i GYHKIIOHAJIBHO TpaHC(OPMOBaHiI KJIITUHU — Mio-
¢i6pobnactu. BoHn HabyBarOTh XapaKTEPUCTUKHU, SIKi
MpUTAMaHHI ME3EHXIMAJIbHUM KJIiTUHAM, 4 caMe — He-
TaTUBHY pETYJSALII0 KaArepuHOM, LUTOKEPATUHOM,
1110 MPU3BOAUTH A0 BTPATU KJIITUHHUX KOHTaKTiB. Ha-
BMAaKW, MO3UTUBHY PETYJSLII0 ME3eHXIMAJbHUX KIli-
TUH TiJ Yac eniTeaialbHO-Me3eHXiMaJIbHOTO MEPEXo1y
3MiICHIOIOTh BIMEHTHH i o.-aKTUH [62].

VY TKaHMHaX HUPOK TiMEPOKCATypUYHUX TBApUH
cnocTtepiranocs 30inpiieHHs npoaykuii TGF-B1 i ko-
qareny tuny [ i I1I. Haii6inbm Bpaxawodoto ocodau-
BiCTIO TYOyJIOiHTEpCTULIMANILHOTO (iOpO3y € HAAMipHE
BiAKJIageHHsI MO3aKJiTUHHOTO MAaTPUKCY, OCOOJMBO
JU1st KostareHoBuX BOJIOKOH 1 i 111 Tumis [63].

Tak, y ekciepuMeHTi Ha TBapUHaX MOKa3aHo, 110
3aCTOCYBaHHS Ji€TU, 30arayeHoi NMpoayKTaMu 3 BUCO-
kuMm BMmictoMm LK, crnpusie po3zsutky XXH y camii
i camok Mwuiei Jinii C57BL/6, a rictosoriyHi mo-
CJIIIXKEHHSI HUPOK TBAPUH MiATBEPIXYIOTh YPaXXEeHHS
KaHaJIblLiB iHTEPCTULIiaIbHUM 3amnajeHHsM i (pidpo-
30M. Kpim Toro, y Mulieii po3BUBaaucs aHEMis, MeTa-
OosliuHUI auumo3, rinepkaiieMis, rimepdocdaremis i
rimepnapaTupeos, apTepiajibHa TilepTeH3isl, a TaKOX
cepueBuit (iopo3, skuii 30epira€TbCsd HaBiThb MiCJs
3MiHU paitiony [64].

Tpancdopmyrounii dhakrop pocty-pl1 (TGF-B1) €
KJII0YOBUM MpOodiOpOoTUUHUM LUTOKIHOM. CTUMYIIO-
BaTU Oro eKCHpecito 34aTHI CUTHAIbHI MOJIEKYJIU TUC-
TaJbHUX EMiTeTiaIbHUX KJIITUH, SKi MalOTh HAJUTUIIOK
KpUCTaliB okcaiaty Kaibllito. Kanlaya Ta cniBaBTOpU
3aMpOIOHYBaIv HACTYITHUI MeXaHi3M pO3BUTKY (ibpo-
3y HUPOK 32 HUPKOBOKaM’siHO1 xBopooOu. Ilin yac emi-
TeJTiaIbHO-ME3EHXIMAJIBHOTO TEPEXOAY, iHIYKOBAHOTO
oKcajaTamu, B KJIiTUHaX minBuinyeTbes pieHb TGF-[1
i mapajielbHO 3HUXY€EThCS piBeHb RhoA (Ras homolog
family member A). RhoA e manoro I'T®-dazor0, 1110 pe-
ryo€ QYHKIIIOHYBaHHS IUTOCKENIETY, BIUIMBAIOYHU T1e-
PEBaXHO Ha aKTUHOBI (pimameHT. OCOOIMBOI aKTUBA-
11i1 3a3Ha€ 3a CTPECOBUX YMOB, HANPUKIIAM, KpUCTaTy-
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pii. TakoX CymyTHiMU 3MiHaMU € MiABULIEHUN PiBEHb
BiMEHTHHY Ta (PiOPOHEKTUHY (ME3€HXiMaJIbHOIO Map-
Kepa), 3HWXKEeHHS piBHiB E-KanrepuHy i tUTOKepaTUHY
(emiTeniaIbHUX MapKepiB) B KJIITUHAX i Yac emiTeti-
aJIbHO-Me3€HXiMaJbHOro nepexony. 1o Toro X, iHayKo-
BaHi OKCajJlaTaMU 3MiHU BKJIIOYAIOTh 3HMXXEHHS PiBHIO
i me3opranizallii F-akTuHy (LIUTOCKENIETHOrO MapKepa)
i Mapkepy WIiIbHOTO 3’€IHaHHS. B ymoBax ekcrnepu-
MEHTY MOXHa BIUIMBAaTU Ha BiAHOBJIEHHS piBHIO RhoA,
BUKOPUCTOBYIOUM TPOTEOCOMHi iHTiOiTOpU (Hampu-
knan, MG132), 1o iHayKyioTh YOiKBITUH-ITPOTEOCOM-
Huii kackazn. lle 3abe3meuyBaTvme SIKiCHE 30MpaHHS
LIMTOCKEJIETY Ta BCTAHOBJIEHHS LIITbHUX 3’ €IHAHb MiX
kiituHamu [65]. TIpokcuMalnbHi emiTemianbHi KIITUHA
3[IaTHi NOTJIMHATU KPUCTAIA OKCANaTiB €eHAOLMTO30M i,
y BifmoBiap Ha e, npoaykysatu TGF-B1. OgHak, ueit
TpaHcdopMytoumnii (akTop Ma€e aHTaroHicrta - Mopdo-
TeHHUI KicTkoBuii 0inok-7 (BMP-7). BiH BusHaHuii
aHTUPIOPOTUYHUM LIUTOKIHOM, SIKUI 3arobirae ¢idpo-
3y Hupok. Excrnpecis BMP-7 BusineHa B nmepBUHHUX
KJIITUHAX YpPaXXeHHS: eMiTeTiaIbHUX KIITUHAX Ta TO-
nouuTax. BoHa icTOTHO 3MEHUIYETHCS il Yac TOCTPO-
TO ypaxk€HHSI HUPOK, a BBEICHHS €K30T€HHOTO aHaJlo-
ra TMPUCKOPIOE BiTHOBJIEHHS PEHAIbHUX MOLIKOIKEHb
[62].

Y wMulleil BHYTPiLIHBOHUPKOBE HAKOMUYEHHS
OKCaJIaTiB KaJbllil0 BUKJIUKAIO TOIIKOMXEHHS Ka-
HaJbliB, €KCIPECil0 LIUTOKiHIB, HEUTpPODiiB i HUP-
KOBY HelocTaTHicTh. Mulay 3 KojieraMu BUSIBUIH, 1110
KPUCTAIN OKCcanaTy Kajlblil0 MOXYTb aKTUBYBAJIU CeE-
kpeuito IL-1B (iHTepneiikiH 1) y HUPKOBUX KJIITUHAX
Muiei [66]. AkTuBalis BigOyBajiach yepe3 CUTHAb-
HUIi KacKa, SKAI BKJIIOYAB 1€ TaKi TPU KOMIIOHEHTH:

1) kpionipun — NLRP3 (nucleotide-binding do-
main, leucine-rich repeat familypyrindomaincontain-
ing 3; OpoTeiH, SSKUI MICTUTh HYKJIEOTHU] 3B’SI3yl0UuU
JIOMEH, 3 AUITHKaMU 30arayeHuMHU JeHIIMHOM, Ta Ma€
MipUHOBUI TOMEH);

2) npotein ASC (apoptosis-associated speck-like
protein containing a C-terminal caspase-recruitment
domain; anonTo3-acouiiioBaHUl NPOTEIH, IKUI Mic-
TUTh C-TepMiHAIbHUI JOMEH 0 KAacIMa3n);

3) kacnazy-1.

TakuM YMHOM, KpMCTaJIM OKCajaTiB 3alyCKaloThb
IL-1B-3anexHy BiANMOBiIb BPOJXKEHOTO iMYHITETY Yy
BHYTPIllIHBOHUPKOBUX MOHOHYKJI€apHUX daromurax
1 MOIIKOMXEHUX TYyOyasapHUX KJliTuHaX. CUTHAJIbHUIA
LIJISIX MPU3BOAUTH 10 BUBUIBHEHHS MPO3anajlbHOIO
meaiatopa NLRP3, aronictra ATP. NALP3 € peuento-
poMm, sIKuii pazom 3 agantepoM npoTeiHoM (ASC) yTBo-
pIO€ aKTUBaLiiHUIT KOMIUIEKC 3 Kacnasolo- 1, Bimomuii
sk iHdnamacoma NALP3. Indnamacoma NALP3 pea-
rye Ha 301bIIEHHSI KOHUEHTpALlil KpUCTaJliB oKcaia-
TiB i CEYOBOI KMCJIOTHY Ta MO3aKIiTHHHOI AT®, 110 BU-
BUIbHSIETHCSI MOIIKOMXEHUMHU KiiTuHaMu. Kacmasa-1
Yy CepeiMHi KOMIUIEKCY aKTUBYE €KCIIPECil0 LIMTOKIHY
— IL-1B. Kpim Toro, 1i pe3yapTaTu N03BOJSIOTh MTPU-
nyctutu, o 6aokana IL-1p Moxe 3amo0irTu ypaxeH-
HIO HUPOK 3a He(pOKaIbLMHO3Y [66].

Ax BigoMo, coJii okcalaTy KaJibllilo MOraHo po3-
YUHHI y piAMHAX OpraHi3My JIOJWHU, a X BiAKIadeH-
HSI B HUPKOBili TKaHWHiI CIPUYMHSIE HEPPOKAIbIU-
HO3, IO MPU3BOIUTH A0 MPOTPECYOUOro YpaKeHHS
HUPOK 1 3amajbHUX MOpPOLECiB, SKi, B CBOIO 4Yepry,
MOXYTb MPU3BECTU IO iHTEPCTULIATBHOTO (PiOpO3y.
Ilpu 3HUXEHHS WIBUAKOCTI KJIyOOUKOBOi (inbTpallii
Huxue 30-40 ma / xB Ha 1,73 M2, 30aTHICTh 10 BUi-
JICHHSI HUPKaMU OKCaJlaTiB KaJbllil0 3HAYHO 3HUXKY-
€ThCI i KOHIJIOMEPATU MOYMHAIOTh BiIKJIamaTUCS B
HUPKOBUX TKaHWHax [12].

Binomo, 1110 oKcajlaTu 31aTHi 1eTTIOHYBaTUCS Y Pi3-
HUX TKaHWHax. Tak, 10 TKaHUH-MiIlIEHE! HajeXaTh
CTiHKM KPOBOHOCHUX CYAWH, KiCTKM, Xpsiii, JiMda-
TUYHi BY3JI4, JIET€Hi, 1110, Y CBOIO Yepry, MOripuye ix
(yHKUIOHANBHY 34aTHICTh. TaKOX BiIKJIaAeHHS OKca-
JIaTy KaJbliito OyJIv BUSIBJEHI B OUIBIIIOCTI TKAHUH i Op-
raHiB, TaKUX SIK CiTKiBKa, ceplLeBUl M’ 513, KPOBOHOCHI
CYIMHH, LIKipa, KICTKU i HEpBOBa CUCTEMA TMEPEBAXKHO
TaM, Jie KOHLIEHTpallisl Kanbllito HalOiuibiia. PO3BUTOK
KapJaioMionarii i po3jaaiB MpOBiAHOCTi, CYIUHHUX 3a-
XBOPIOBaHb 3 YaCTUMU JUCTATbHUMU HEKPO3aMHU, pe-
TUHOIIATii, CUHOBITY ab00 BUCOKOIO peMOJe/IIOBaHHS
XBOPOOU € TSXKKWMHU Mi3HIMUA YCKJIAQAHEHHSIMU, 110
MOXyTh OyTu 3ymoBieHi LK ta HagMipHumu Bia-
KJIaaeHHIMHU KajbLio [67, 68, 69]. Takox Gyno0 mo-
KazaHo, mo HakonudeHHs LK B KicTkoBoMy MO3KY €
OIHI€I0 3 MPUYMH CTiMKOCTI 10 epurpomnoetuny [70].

AKTHBHO OOTOBOPIOETHCS B3a€EMO3B’ 130K MiX TO-
pyuieHHssM MeTtabonizmy K i akTtuBaiieo okcuaa-
TUBHUX TMPOLIECiB B OPraHi3Mi Malli€HTiB 32 yMOB PO3-
BUTHY OKCajlaT-iHaAyKoBaHUX cTaHiB. [Ipu gocmimxeH-
Hi maToreHe3y yTBOPEHHS OKCAJIATHUX KAMEHIiB MOKa-
3aHo, o iHaykoBaHa II[K reHepallisi OKCUIaTUBHOTO
ctpecy (OC) Moxe BimirpaBaTu 3Ha4HY pOJib Y MOLIKO-
JIXKEHHI eHpoTenio. 30ibineHHs KibkocTi K moxke
BUKJIMKATU HaaMipHE BUPOOHUIITBO aKTUBHUX (HOPM
KHUCHIO B HAPKAX, 10 MPU3BOAUTH A0 MOIIKOAXKEHHS
€HIOTEJIiI0 1 alTONTO3y Ta MOXe 3a0€3MeYrnTH MiCLs AJIs1
dopmyBanHs kpucranis [71, 72]. binpwm Toro, aerpa-
Jalliss KJiTAH TPU3BOIUTL N0 YTBOPEHHS YMCJIEHHUX
MeMOpaHHUX BE3UKYI, 5IKi € e(heKTUBHUMU HYKJI€aTO-
paMuy KpUCTaJiB, CIPUSIOYU HYyKJIealliliHiil B3aeMoil
KpUcTalivHuX KiituH [71].

Taxkox 0yJ0 TOKa3aHO, 1110 B3aEMOIis eTiTeiaab-
Hux kJjituH 3 K cTtumysioe excrpecito oCTEeOnoH-
TiHa, KOTpUM Bilirpa€e BaXJuBYy poJib Y (pOpMyBaHHi
HUPKOBUX KaMeHiB [73]. OnHak He Tinbku OC, ane i
HITPO3aTUBHUI CTpEeC MOXE BIUIMBATU HA YTBOPEHHS
CEYOBUX KAMEHIB IILUISIXOM HIiTPYBaHHS [JIIKOMPOTEIHY
Tamm-Horsfall (ypomonyJtiH), 1110 MOXe CTIPUSITH TTifI-
BUILIEHHIO PU3UKY KpUcTamisalii ceui [74].

Abhishek 3i cmiBaBTOpaMu TMPOMOHYIOUYU TEHHY
Tepamilo 3a KpUcToaypii Bukopuctaniu reH Bacillus
subtilis YvrK, skuii kogye oxkcanar-gekapookcuiasy.
Lleit eH3uM aerpanye okcajaT a0 ¢opmiaty i Byrjie-
kucyaoro razy. OTpuMaHi HUMU JaHi CBiIYaTh Mpo Te,
IO KJIITUHU, $IKi €KCOpecyloTb OKcajlaT-IeKapOoK-
cuiasy, 3JaTHi AerpaayBaTd okcanaTu. ToOTo BigOy-
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BaeTbcs 3axuct kiituHu Big OC. Lle B MaiitOyTHbOMY
MOXe€ JOMOMOTITHU 3a Teparii oKcanaT-iHAyKOBaHOI He-
dpomnarii [75].

JoBeeHO TaKOX, 110 ePUTPOLUTH MiCTSATh HU3b-
Ki piBHi IIioKcaio, METUITIiOKCall0, OKcanaTy i -
okcunary. BoHM moravHaloTh €K30reHHUIA I1ioKcaib i
MepeTBOPIOIOTh HOro, B OCHOBHOMY, B TJIiKoJIAT. [1pu-
ommsHo 1% neperBopioerbest B LK. IlpurHiveHHs
cuntesy LK aucynbdpipamoM BKaszye Ha Te, 11O TJi-
OKCWJIAT € MPOMIXHUM MPOIYKTOM i IO ajnbAeriaaeri-
nporeHasa (EC 1.2.1.3) nepeTBop1o€ HEBEJIUKY YACTKY
riokcanto B K. BucHaxxeHHS BHYTPilIHbOKIITUH-
HOTO TJYyTaTiOHY 3MEHIIYE YTBOPEHHS DIIiKOJATY 3
rriokcainto i 30inbinye KibKicts HIK. el msax mus
yrBopeHHs LK Moxe 6yTH mocuieHuit mpu yKpoBo-
My AiabeTi Ta iHIIMX 3aXBOPIOBAHHSX 3 MiJBUILEHOIO
iHTeHcuBHicTIO OC. Takum ynHoMm, OC B TKaHMHax
MOX€ TMOTEHLIAHO CHPUATU 30UTBIIEHHIO CUHTE3Y
okcaaris [76].

BcranosieHo, mo npu ¢i3ioaoriyHUX KOHIEH-
TpallisiX OKCaJaTiB B cedi JAWHU (3a BiACYTHOCTI
YTBOPEHHS KPUCTAJiB OKCajaTy Kajbllilo) y pa3i BU-
CHaXX€HHS eHaoreHHux aHtuokcuaaHtie K Buxim-
Ka€ OKKMCHE MOIIKOMXEHHS emiTelialbHUX KIiTUH HU-
poK. ABTOpamMu OyJIO MPOJEMOHCTPOBAHO, 1110, HABITh
3a yMOB (i310JIOTIYHOIO PiBHS OKCAJIaTiB B ceyvi, 30i1b-
IIyBaJIOCSd OKKWCHE MOIIKOMXEHHS KJIITUH HUPOK Ta
3poctana ekckpeuis JIIII i rinponepokcuaiB aimiaiB B
HupkoBux KiaitnHax. Brius K Ha knitnnu LLC-PK1
NPU3BOIANB 10 MinBuILeHHs piBHg H,O, i rimpomnepox-
CHUJY JIiMiJiB, 11O KOPETIOBAJIO0 3 MiIBUILEHUM BUBiIb-
HEHHSM MapKepiB MOIIKOAXEHHS KJIITUH, BKJIIOYalOUU
JIAT, nyxny docdaTasy i y-rayraminTpaHcnentuaasy
eniTeJialbHUX KJIITUH HUPKOBMX KaHalibLiB. Braus
OKCaJIaTiB CMPUSIB 3HUXKEHHIO aKTUBHOCTI i eKcrpecii
0inkiB cynepokcupaucmytazu (COH, EC1.15.1.1) i
rayrarionnepokcunasu (EC 1.11.1.9) B 3anexxHoOCTi Bij
TpuBajocti BBy [77]. Ha inaykoBaHiil eTUIeHTTi-
KOJIEM MOJEJi cevyoKaM SIHOI XBOpOOU IMOKa3aHo, 110
AHTUOKCUAAHTU MOCWIIOIOTh EKCIPEeCilo aHTUOKCU-
nantHoro depmenty CO/JI [21, 77, 78].

B excnepuMeHTaJbHOMY NOCHIIXEHHS MO BU-
BUEHHIO MOTEHUiHHMX MaTtodi3ioNorivHnux MexaHi3-
MiB rinepokcanypii, BUKJIMKaHOI OXUPiHHSM y TBa-
PVH, aBTOPU MOKAa3aJI, 1O TiMePOKCATYPisi MPU OXKU-
PiHHIi 3a71€XXUTh BiJl 3amajJbHUX peakliiii, MOB’sI3aHUX
3 MeTa0OJiYHUM CUHAPOMOM Ta MOBEIU, 11O MiABU-
1LIeHi HMPKYJI0I0Ui i KMIIKOBi Mpo3amnaibHi IMTOKiHU
MPpU OXKUPiHHI iHTiOYI0Th OMocepeaKoBaHy A6 cexpe-
mito K y xkunikiBuuky, mo TNF, IFN i IL-6 cre-
u@diyHO 3HAYHO iHTriOYIOTh abcopobuito C-okcanarty,
a TaKoX, 10 iHTiOyloYUi BIUIMB MPO3aMabHUX LU-
TOKiHiB Ha OKcaJaTHUN TpaHcmopT kjiTuHamu C2
nmoB’sa3aHuii 3i 3HmxkeHHsM MPHK A6 i 3araibHoi
ekcrpecii 6iika. ABTOpU HarojJoCUJIv MpU TOMY, 1110
MaiOyTHI KJTIiHIYHI JOCTiI)XeHHS MTOBUHHI OYyTU CTIps-
MOBaHi caMe Ha 3’SICyBaHHS$ MMaTOTe€HEeTUYHOI poi 3a-
MnajeHHs B TimepoKcanypii, 10 CIpUYMHEHa OXUPiH-
HsM [4].

B ocTtaHHi poku ocobyivBa yBara MpUALISETHCS
MOCITIKEHHSIM JIOKQJIbHOTO YTBOPEHHSI OKCajlaTiB B
HUpKax 3a YMOB pyiHYBaHHS (docdoiniaiB KIiTUH-
HUX MeMOpaH, BHACJiIOK YOro YTBOPIOIOThCS TMoMNepe-
MHUKU OKCaJlaTiB, a TaKoxX ¢ochatu, 3 SKUMU Kallb-
1iif yTBOpIo€ Hepo3unHHi coui [49]. BesnocepenHimu
MpUYMHAMKU po3naay MeMOpaHHux docdonimiais €
illleMis HUPOK, aKTWUBi3allil €HAOTeHHUX abo MosiBa
OakTtepianbHUX (ocdoiinas, BIIMB MeMOpPaHOTOK-
CUYHUX CIOJYK i, MOXJIMBO, YTBOPEHHS HAJJIUILIKY
akTUBHUX ¢opM KkucHio. HectabibHicTh MEMOpaH-
HUX CTPYKTYpP KJITUH YCIAIKOBYETbCS K MOJIiTEHHA
0O3HaKa. Y XBOpUX 3 TiMepoKcalypi€lo 3a3BUYAil Bif-
3HAYAETBCS 3HUXEHHS AaHTUKPUCTAIOYTBOPIOIOYO1
3[IaTHOCTIi Ce€Yi, 110 MOB 3aHO 3 BUCHAXEHHSIM MpU-
POAHUX iHTiBGITOPiB KPUCTAIOYTBOPEHHS B CeUi, TAKUX
gk AT®, mipodocharu, a TakKoxX OiIKa ypOIOHTIHA,
SKUW 3aXUIIA€ HUPKY Bil KaMEHEYTBOPEHHS. Ypo-
MOHTIH € (GOPMOIO0 OCTEONOHTiHA B cevi. OCTeONOHTIH
B OCHOBHOMY Oepe yyacTh B MiHepaji3alii KiCTKOBOI
TKAaHWUHU. YPOIOHTIH CEKPETYEThCS B HUPKAX eTiTe-
JialbHUMM KJIITUHAMU 3BUBUCTUX KaHAJBIIB i TEeTIIi
I'enne. YpomnoHTiH iHribye 4dotupu ¢da3um yTBOpEH-
HSI KPUCTaJIiB OKCAJIAaTy KaJIbIil0, a TAKOX € OJHUM 3
OCHOBHHUX KOMITOHEHTIB MaTpUlli OKCAJTaTHOTO KaMme-
HI0. 3HUXXEHHS eKCIpPECii ypOITOHTIHA B eTiTelialbHUX
KJIiITUHAX BUKJIMKA€E 3MEHIIEHHS YTBOPEHHS OKCaJIaTy
KajbLio [79]. 3 iHIIoro 60Ky, SIKIIO MICTIThCS B ceui
BiJIbHi Ta KOH I0OTOBaHi 3 €TaHOJaMiHOM XHUPHi KUCJIO-
TU, TO YTBOPIOIOTHCS 3 OKCAIATOM KaJIbI[il0 MillHi He-
po34uHHI Komruiekcu [49].

Kpucranu okcanaty 3aiiza MOXYTb BUKJIUKATHU
3HAYHi OKMCHi YIIKOXKEHHS i 3MEHIIyBaTH MyJ 3aji3a,
HEeoOXimHUI IS YTBOPEHHSI epuTpouutiB. Okcamatu
MOXYTb TaKOX (PYHKIIIOHYBaTH SIK XeJaTylodi areHTH,
3B’S3YI0UM TaKi TOKCUYHI METalau K PTYTh i CBUHELIb.
Ha BigMiHYy Bif iHIIMX XeJaTylOUUX areHTiB, OKCalaTu
YTPUMYIOTh BaXKi MeTaJIu B TKaHUHax. KiabKicTb okca-
JIaTiB B C€Yi 3HAYHO BHUINA y MiT€i 3 AiarHOCTOBAaHUM
ayTU3MOM, HixX B YMOBHO 3[0pOBOi rpynu miteii. [Toka-
3aHo, 110 36% niTeli 3 1iarHOCTOBAHUM ayTU3MOM MaJli
3HA4YeHHsI KpeaTuHiHy Bulle 90 MKMOJIb/JI, 10 BilIo-
Bilaso AiarHO3y TeHEeTUYHOI TilepoKcanypii, y TOi Jac
SIK XKOJIEH 3 KOHTPOJIbHOI IPYNU HE MaB TaKUX BUCOKUX
3HaueHb. [Ipu bOMYy He criocTepiraaocst MmiIBUILEHHS
BMICTY IHIIIMX OPraHiYHUX KUCJIOT, OB SI3aHUX 3 Te-
HETUYHUMU 3aXBOPIOBAHHSIMU OKCAJIATHOTO METabo-
JIi3My, 1110 BKAa3y€ Ha Te, 110 BUCOKUI BMIiCT OKcaJlaTiB
3YMOBJIEHO 1X HAJXOMKEeHHSI i3 30BHilIHIX mkepen [11].

3a paky MOJIOUHOI 3a703u KoHueHTpauis 1K B
MyXJMHHUX KJIiTUHaX maiixke B 10 pa3iB mepeBulilyBaja
KOHTPOJIbHI 3pa3Ku CYCiHiX HOPMaJIbHUX KJIITUH. 3a
pe3yabTaTaMu MPOBEAEHOTO AOCTIIXKEHHS MPOAEMOH-
CTPOBAHO MiBUILIeHA MpoJidepallis paKoBUX MyXJIUH 3i
30UTBIIIEHHSIM BMIiCTy OKCaJlaTiB. TakoX KOHLEHTpALlis
OKcasaTiB BIUIMBaJIa Ha MpoJjidepallito KIiTUH MOJIOY-
Hoi 3as103u MCF10A in vitro. Ha Mogeni po3BUTKY myX-
JIVHU y MUIIIEH OyJ0 AOBENEHO, 110 OKCAJIaT Y BUTJISII
BiJIbHOTO 10HY Ma€ KaHleporeHHuii Brius [80].
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Y xBopux 3 OOCTPYKTMBHUM 3aXBOPIOBAaHHSIM
JIETEHb Ta XPOHIYHUM Ti€JOHEMPUTOM MPUCYTHICTh
CUCTEMHOIO 3aMaJibHOTO TMPOLECY 3 OKCaJaTypi€lo
(dopMy€e CUHIPOM B3aEMOOOTSIKEHHST LIMX IMATOJIOTii.
Takuii BUCHOBOK MiATBEPAUB BUSIBJICHUN 3BOPOTHUIA
KOpeJISILiMHUMA 3B’ 130K MixK BMiCTOM OKcaJlaTiB y 3pa3-
Kax MOKpOTUHHS (15,5 + 1,0) Mr/mo0y Ta 3HIXEHHSIM
00’eMy (popcoBaHOro BUAMXY 3a MEPIILY CEKYHAY y ma-
1ieHTiB. OcTaHHI MoKa3HUK OyB y 2,1 paza HUXYUM
Bill JaHUX TPYNU MPAKTUYHO 3A0POBUX 0Ci0. 3a BuUllle
3rajJJaHuX MaToJIOTiA HUPKOBI KJIIITUHU YIIKOAXKYIOThCS
BTOPMHHUMU MeNliaTOpaMu 3aMajbHOro mpouecy. Bia-
OyBa€eTbCS MOPYLIEHHSI 0OMiHY ITIOKCUI0BO1 KMCJIOTH,
rnomnepeaHuka okcanatis [81].

OxcanaTHa HedponaTia - ypaXeHHS HUPOK,
Mporpecyioye MyabTU(hAKTOPHE 3amajlbHE YPaXeHHS
CTPYKTYp HHPKOBOIO TYOYJO-iHTEPCTHULiIO, 3aBXIU
KJIiHIYHO XapaKTepU3YEThCS TMOPYIIEHHSIM KOHIEH-
TpauiiiHOi (PYHKLil i BTOPUHHOIO 3MiHOIO HMPKOBUX
KJIyOOUKiB 3 TOpylIeHHsAM GbuUTbTpaliiHoi yHKILIT,
1110 00YMOBJIEHE MOPYIIEHHSIM OOMiHY PEYOBMH i Bill-
KJIaA€HHSM B HUPKAX i iHIIMX BHYTPIIIHiX OpTaHax co-
newt 1K [49, 50, 55]. [lepuuM ypaxkeHMM OpraHOM
€ HUpKa 3 arperaTaMu oKcajaTy KaJbllil0 B CE4OBOMY
MPOCTOPi (CeYoKaM sTHa XBOp00Oa) i B HUPKOBO1 TKAHU -
HU (He(pOKaTbLIMHO3), € CIOCTePira€TbCs 3HAYHUN
PO3BUTOK iHTepcTUIiabHOTO (Pibpo3y [82]. Kpucta-
Jli3alig oKcajlaTy Kajbllilo B PE3YyJbTaTi PO3BUTKY SIK
rinepokcauewmii, Tak i rinepokcanypii MOXe BUKIUKATH
TOCTpe YIIKOIKEHHS HUPOK. Takuii TU HUPKOBOI He-
JOCTaTHOCTi BiIOMUI SIK OKcajaTHa Hedpomnaris [24,
50]. Koxu mBuaKicTh KIy60uKoBoi GibTpallii magae
Huxue 30-40 mu/xB/1,73 M2, eniMiHalis cevi He 31aT-
Ha MiATPUMYBATU OKCAJIEMil0 B MeXaX HOPMaJbHUX
piBHiB (<6 MKMOJIb/JT) i TIOPIir HACUYEHHST OKCaJaTOM
KaJIbllilo MOXe OYTU TMepeBUILEHUI, KOJIU piBHI nepe-
BUINYIOTH 30 MKMOJIb/JI, BUKJIMKAIOUM BiIKJIaACHHS Y
TKaHWHAaX y BUTJISIi MOHOTinpaty i nurigpaty. Lle sBu-
1€ Ha3UBAETHCS OKCAI03 i BUKJIMKAE 3HAYHY 3aMaJIbHY
peaKliio y BUIJISAI TPaHy/JIbOM HAaBKOJIO KpUCTaIiB [7,
83]. Kpim toro, IIK € ypemiuHum TokcuHOM [84].

T'octpa okcanaTtHa HedponaTisa € TPUIUHOIO TO-
CTPOTO MOIIKOIKEHHS HUPOK, 110 XapaKTepU3YETh-
CS KaHaJblIeBO-iHTEPCTULIIaATbBHUMU OKCAJIATHUMU
BiIKJIAAEHHSIMU 3 3anajbHUM iHbUTbTpaTOM. [lOBi-
JIOMJISIETBCSI TIPO BUMAIKU TOCTPOTO MOIIKOIKEHHS
HUPOK Y MAalli€EHTIB 3 AiabeToM, Y IKUX HUPKOBa 0io-
TCisl MiaATBepAUIIa 1iarHO3 TOCTPOi OKCalaTHil He(ppo-
naTii. YCKJIa@HEHHS TOCTPOro MOIIKOMIKXEHHS HUPOK
00yMoOBJIEHO ab0 MEPBUMHHOIO Tinepokcalypieo, abo
BTOPUHHOIO MO BiIHOUIEHHIO MO KUIIKOBOI Tinmepad-
copOlii, I10 CJIiJ Mig03pIOBAaTH Y BUMAAKaX TOCTPOrO
MOIIKOIXKEHHSI HUPOK y MAIiEHTIB 3 AiabeTOM, Y IKUX
MOXe OyTU HEBUSBJIEHUMHU EK30KPUHHA HEIOCTaT-
HiCTh MiALIIYHKOBOI 3a/1031 [85].

TMalieHTH 3 CUCTEMHUM CKJIEPO30M 3 HASIBHICTIO
3aXBOPIOBAHb TOHKOI KUIIIKH i XPOHIYHOT MaibabCopo-
LIIOHHOT Aiapei, CXUJIbHI 0 pU3UKY PO3BUTKY OKcaiaT-
Hoi HedpomnaTii [55].

IMopymeHHsT MeTabo1i3My OKcanaTiB, (OpMyBaH-
HSl KaJblliEBO-OKCAJaTHUX KOHIJIOMEpPATiB, TiMepOK-
cajlypisl Hajiexath 10 (PaKTOpiB PU3UKY CEYOKaM’ SHOL
xBopoOu [86]. Ha ¢opmyBaHHS HUPKOBUX KaMEHiB
MOXe€ BIUIMBATU BXWBAaHHS WLYKPOBUX 3aMiHHUKIB.
®pykTo3a, 32 JaHUMU JOCHTITHUKIB, 30iTbIIYE PU3UK
BUHUKHEHHS KaMEHiB y HUpKax LUISIXoM 3MiHU pH
Ta eKCKpellii oKcajaTry Ta MarHito. ToMy CIoXXMBaHHS
MiACONOMKEeHUX 0e3aJIKOroJIbHUX HAIIOIB, BiIMTOBIAHO,
MOX€ MPOBOKYBATH MOSBY 10 KaMeHiB y Hupkax. Oco-
GJIMBO Y OCi0, sIKi MalOTh iHIII (hakTOpy pU3UKYy [87].

Ha piBenp IIIK BriiMBa€e croxXuBaHHSI HESIKiCHUX
MPOAYKTIiB Ta HAMOIB, 30KpeMa MOPYIIEHHS TEXHOJO0-
rili BUPOOHMIITBA COKiB Ta HESIKICHUU ankorojpb ( 3
JMIOMIillIKaM¥ €TUJIEHTJIIKOMIO) i NesKUX JIiKiB — iHTi0i-
TOPIB IJTYHKOBO-KHUIIKOBOI Jima3u [88]. HaBmucHe
a00 BUIAJKOBE CMOXWBAHHS E€TUJECHIJIKOJIO, KU
HalyacTillle BUKOPUCTOBYETHCS B SIKOCTi OXOJIOMXY-
04Ol PiUHU, MOXE BUKJIMKATUA CEPHO3HUIN TilMepOK-
caneMmiunuit kpu3 [89]. TOKCHUHICTh €TUIEHTIIIKOIIO
OB s13aHa 3 Ioro OGioTpaHcdopMalli€elo B TIiKOJEBY
KMCJIOTY, 110 BMKJMKA€E TiMepoKcanypilo i okcajo3
[83]. BukopucraHHs HECTEPOIIHMX MPOTU3AMAIBHUX
npemnapariB, 30KpeMa Ipu JiKyBaHHi OCTe0apTpo3y,
CIIpMSIE 3aTOCTPEHHIO OKcaaTHOI Hedpomarii [90].

OTxe, OKCaJaTiHAYKOBaHi 3aXBOPIOBAHHSI — Ma-
TOJIOTiYHI CTAHW OPraHi3My, 110 BUHUKAIOTh MPU MO-
pyuieHHi o0Miny LK i xapakTepu3yr0ThCs ypaxKeHHSIM
Pi3HUX OPraHiB Ta CUCTEM, CYTIPOBOXKYIOUM PO3BUTOK
OaraTbox 3aXBOpIOBaHb. ['€HE3 TaKMX 3aXBOPIOBAHD 3a-
JIEXUTh Bil JIOKAJIBHOTO HAIJUIIKOBOTO YTBOPEHHS
okcanariB. [lepBUHHI MOPYUIEHHS 3YMOBJIEHI CHaf-
KoBUM gedekToM Meraboisizmy LK, y Toit yac gk
BTOPUHHI — XapaKTepU3YEThCS MiABUILEHUM DPiBHEM
BcMokTyBaHHs K, ii nonepeqHukiB abo BULO3MiHE-
HUX KMILIKOBOIO MikpodJiopolo croyyk. Taki podnaau
MOXYTb MMPU3BECTU 10 TOKCUYHOTO YpaXKeHHS OpraHi3-
My miaBuiieHUMU KoHueHTpauisimu LK, mporpecy-
BaHHS$ 3anaJibHUX MpolieciB, iHTeHcUdikallii okcuaa-
TUBHOTO CTpecy, pO3BUTKY (iOpo3y TKaHUH, 30KpeMa
iHTepcTUlliaabHOTO (hibpo3y, HeDPOKAIBIIHO3Y, YTBO-
PEHHIO KaMeHiB y HUpKax i, 3peluTolo, 10 XpOHiYHO1
XBOpoOU HUPOK. He3Baxatouu Ha 3arajibHi pUCH, TUTTA
nopyuieHb Metabosizmy LK Bigpi3HSAIOTHCS CBOIM Ma-
TOT€HE30M, KJIiHIYHUM TPOSIBOM Ta MigxoJaMu 10 Ji-
KyBaHHs. OkcanaTHi HedponaTii XapaKTepU3yEThCSI
ypaXXeHHSIM HUPOK, B pe3yJIbTaTi BiIKJIaAeHHS OKcala-
Ty KaJIbLIil0 B KaHAIbLX i iHTepcTuii. [TaTonoris 3a-
JIeXaTh Bill peHAJbHUX i €eKCTpapeHaIbHUX (PaKTOPIB,
110 BIUIMBAIOTh Ha OiOoCUHTE3 OKcajaTiB. bimburictsh
OKCaJlaTiB, 1110 BUBOASIThCS i3 ce€uYel0, YTBOPIOETHCS B
npoleci 0OMiHy pe4YOBUH 3 aMiHOKUCJIOT (CEpUHY, TJIi-
LIMHY, OKCUIIPOJIiHY), YACTKOBO 3 aCKOpPOiHOBOI KHUC-
JIOTU; HE3HAUYHA KiTbKiCTh HANXOAUTh 3 KMIIKiBHUKA
NpU MPUNOMi OKCAJIOTEHHUX MPOAYKTiB. ['eHe3 okca-
JIaTHOI Hedpomartii 3aJIeXUTh Bil JIOKAJIBHOTO HAlI-
JIMIIIKOBOTO HAKOMWYEHHS Ta BiAKJIaJEHHS OKCAJaTiB
B HUPKAaX B 3B 43Ky 3 pyiHYBaHHAM ocdominiais Kii-
TUHHUX MeMOpaH, BHACIiAOK YOTO YyTBOPIOIOTHCS I0-
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nepenHUKU okcanartiB. Ilpu MopdonoriuHoMy noci-
JIKEHHI XapaKTepHa JAeCTPYKIlisl LIiTKOBOI 00JSIMiBKU
MPOKCUMAJbHUX i AMCTAIbHUX KaHaJbliB He(pOHY.
IIporpecyBaHHs1 okcanaTHOi HedpomnaTii MOXe MpU-
3BeCTU 10 (hOPMYBaHHSI CEYOKaM’SIHOI XBOpOOU, pO3-
BUTKY 3aMaj€eHHS] HUPOK, NOPYIIEHHS (DyHKIIiT HUPOK
Ta PO3BUTKY B MOJAJBIIIOMY HUPKOBOI HEAOCTATHOCTI
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BUMOIUN AO POBIT, LLIO NOAAIOTLCA AO NMYBAIKALIT
B “YKPAIHCbKWU XXYPHAA HEOPOAOTII TA AIAAIZY”

Y 3B’3Ky 3 iHAEKCYBaHHSIM KYpHajy MiKHapOIHMU-
MU TMOIIYKOBUMM CUCTEMaMH Ta MiABUILEHHSIM BMMOTI 10O
o¢hopMIJIEHHSI HAyKOBOIO MaTepiajy, peakoserist popmaiiszye
BUMOTH 110 BHIAHHS UISI €(PEKTHUBHOIO PO3ITOBCIOIKEHHS
MarepialliB y CBiTOBili Mepexi I[HTEpHeT Ta NMpUeTHaAHHS 10
MiXXHapOIHUX HAYKOBUX 0a3 NaHUX.

[IpaBuna nns aBTOpPiB CKJaAeHi BiAMOBIAHO 10 «Eau-
HUX BUMOT JI0 PYKOIKCiB, 110 MOJAIOTHCS Y OiOMEANYHI Xyp-
Hamm» (Uniform Requirements for Manuscripts Submitted to
Biomedical Journals), siki chopmysnboBaHi MixHaponHUM
KOMITETOM peakTopiB MeAWYHUX XypHaliB (International
Committee of Medical Journal Editors) ta MicTaTbCs Ha pe-
cypci ICMJE.org.

XKYPHAJI CTPYKTYPOBAHO
3A 5 OCHOBHUMMU PO3AVIAMMU:

1. Touxka 30py
2. IlpobnaeMu opraHizauii Ta €KOHOMiKM HedpPOJOriuHO1
JIOTIOMOTH

OpuriHajiibHi HAyKOBi poOOTH
IlIxona Hedpoaora

Penaxiiiina ingopwmatiisi, iHdopmMaliisi Tpo HayKoBi ¢o-
pyMH, KOMEHTapi, pelieH3ii, 3HaMeHHi IaTu.

[Mepuuit po3nis. B 11boMy po3aifi ApyKyIOTbCS CTaTTI,
SIKi BiIOOpaXaroTh TOUYKY 30py Ha KOHKPETHY MpobJjeMy aB-
TOpa YU aBTOPiB.

Jpyruii po3aia BUCBITIIOE MOXJIMBI LIJISIXY TOKPAIIeH-
HSl OpTraHi3aliliHOl CKJIaJOBOi [MisSUIbHOCTI He(hPOJIOTiYHOI
cly>kOM B YKpaiHi Ha BCiX eTanax HaJaHHS Crelliali3oBaHi
MEeIMYHOI JOMTOMOTH Ta ii EKOHOMIUHUIA aHai3.

Y TpeTboMy pO31iJi pO3MIILYIOThCS CTATTi, SIKi 3HAKOM-
JIATH 3 pe3yIbTaTaMy OPUTIHAIBHUX JOCIiIKEHb.

Poznin “Illkona Hedposora” apykye poOOTH, METOIO
SIKMX € TMiIBUILEHHS He(ppOoJOoriYHOl rpaMOTHOCTI YUTAYiB.

OcraHHiil po3min iHGOpMye MPO OCHOBHI HAyKOBO-
MpakTUYHI TOAiil, TyOIiKye peueHsii, pegakiiiiiHy iHhopma-
iro i .M.

Pykomnuc pa3om 3 103B0J10M HA i{OT0 BUKOPUCTAHHS HA-
NpPaBJISETbCA 10 peJaKuii TiIbKM B eJIEKTPOHHOMY BapiaHTi
qyepe3 OH-JIAH CUCTEMY, SIKA MICTHTbCS HA CaiTi XKypHaTy.
V penakuii 3aiiiCHIOETbCSI TBOCTOPOHHE Clline (AHOHIMHICTH
peLieH3eHTa Ta aBTOPA) HAYKOBE PelleH3yYBaHHs i TiTepaTyp-
He peJaryBaHHs CTaTew.

Jl0o3Bin HA BUKOPHCTAHHS PYKONMMCY MOXKHA 3aBaHTa-
2KWTH 32 NOCWJIAHHSM

CratTi, opopmiieHi 6e3 momep:kaHHS MPAaBUI HE TIPH-
IMaIOThCS, aBTOPAM He TTOBEPTAIOTHCS.

Y pasi HeraTMBHOI HAyKOBOI pelieH3ii, CTaTTi He My-
OJIIKYIOTbCSI, aBTOpaM eJl. TIOIITOI HAACWIAETHCS BIOTYK 3
MOXJIMBICTIO JOOMpPAlLOBAHHS CTATTi UM 3aMiHM ii iHIIUM
MaTepiajoM.

Jlo nyO6hikauii mpuiiMalOThCsl OpUTiHANbHI pOOOTH,
OIJISIAM JIiTepaTypu, JeKIlii, KOPOTKi MOBiIOMJIEHHS, PEeKO-
MeHAaLii MpaKTUYHUM JIiKapsiM, OMUMC BUMAAKiB 3 MPAKTUKMU,
iHdopMallis Mpo HayKoBi (hopyMH.

Penakuisi He npuiimMae paHiule omyOGJikoBaHi poOOTHU
a0o0 CcTaTTi, MPUIHATI 10 APYKY B iHIIKMX BUAAHHSIX.

CtaTTi my01iKyl0ThCsl yKPaiHChKOIO, POCifiChKOIO Ta aH-
riiicbkoto MmoBaMu. MDaiin 3i cTaTTero MPEACTABISATH Y pop-
maTti Microsoft Word (po3mupenns *.doc, *.docx, *.rtf).

HHOCJIIAOBHICTD POSMIIIIEHHA
MATEPIAJTY HACTVYIIHA:

1. IHiuianu Ta npi3Bulla aBTOPIB aHIJIiIICbKOIO MOBOIO;

2. Ha3zBa cTaTTi aHIiliCbKOI0 MOBOIO;
3. Ha3zBa ycraHOBM Ta opraHisailii, B SIKiil mpalOOTh aBTO-
pU aHIJIiIChKOIO MOBOIO;

4. Pe3sroMe cTaTTi aHTJTiICHKOIO MOBOIO;

5. Kutouosi cioBa (8-10 ci1iB 4 CI0BOCTIONYYEHbB, 1110 PO3-
KPUBAIOTh 3MICT CTaTTi) aHIJIIIICbKOIO MOBOIO;

6. VIK;

7. lHiuianu Ta mpi3Bullla aBTOPiB MOBOIO, SIKOIO HaNKUCaHa
CTaTT;

8. Hassa crarTi (MOBOIO OpUTiHATY);

9. Ha3sBa ycTaHOBU Ta opraHi3aiiii, B SIKiif IpaIlol0Th aBTO-

pH, MicTo (MOBOIO CTaTTi);

Kitouosi ciioBa (8-10 c1iB 4 CIIOBOCTIONYYEHbD, IO PO3-

KPMBAIOTh 3MIiCT CTaTTi) MOBOIO CTaTTi;

11. Pe3roMe MOBOIO CTAaTTi;

12. Texcr cTarTi;

13. Po3KkpUTTA MOTeHUIITHNX KOHMIIIKTIB iHTEpECiB;

14. Indopmaitist mpo BHECOK KOKHOTO YyUaCHUKA;

15. Cricok BUKOPUCTAHUX JKeped Mia Ha3Bolo «JlirepaTypa

(References)», opopmieHni BiIMOBIZHO OO CTaHAAPTY

Vancouver style;

BimomocTi npo BinnosiganbHoro apropa: I11b, HaykoBe

3BaHHS, TT0caga Ta Miciie podoTu; e-mail (060B’SI3KOBO)

Ta pobounii TenedoH.

10.

16.

®DopMaT TeKCTy PYKONHUCY. TeKCT CTarTi APYKYETHCS
mpudroMm Times New Roman, po3mip 14 pt, 3 moayTopHUM
MiXpsIIKOBMM iHTepBajoM. BigcTtynu 3 KoXHOTO OOKY CTO-
pinku 2 cm. Ha Bci imoctparii, rpadiku i Tabauii MaioTh
OyTU TOCUJIAHHS B TEKCTi.

BunineHHs B TekCTi MOXHa poOUTH KYpCUBOM abo Ha-
miBxkupauM mpudtoM, HE minkpecneHHaMm. 3 TeKcTy citin
BUJAUTHU BCi NEpPEHECEHHSI, MOBTOPIOBaHI MPOIYCKHU, 3aliBi
pO3pUBM PAIKIB (B aBTOMAaTUYHOMY pEXHMi depe3 cepBic
Microsoft Word “3naiiTul i 3aminutu”).

daiin 3 TEKCTOM CTATTi MiCTUTh BCIO iH(MOPMALIilO IS
myOJTiKallii, y TOMy YMCJli pUCYHKM i TaOIUII TTic/s iX MmepIio-
TO 3ralyBaHHs.
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CTpyKTypa pyKONHMCY Ma€ BiAMOBIIATH HABEACHOMY
11abJI0HYy (3aJIEXXHO Bil TUITY poOOTH).

VK po3mililyeTbcsi y BEPXHBOMY JIiBOMY KYTi.

Astopu. IIpisBulle aBTOpiB BKa3yBaTH IIicCls iHiLiamiB
(0. C. Ipanos, C. I. IlerpoB), xupHuM wWPUEGTOM, MO-
BOIO OpMUTiHA/y Ta aHMIiACbKOIO MOBOIO, BUPIBHIOBAHHS 3a
neHntpoM. [11b aBTOpiB aHTilichKOI HEOOXiTHO BKa3yBaTH
BiIMOBITHO 3 3aKOPJOHHUM I1acCIOPTOM, abo sSIK B paHille
OITy0JIIKOBaHUX 3apyOixkKHMX XKYypHAJIbHUX CTaTTSAX. ABTOpPH,
SIKi MyOJTIKYIOThCS BIIEpIle i HE MalOTh 3aKOPAOHHOTO Iac-
nopTa, MalOTh CKOPUCTATMCS CTaHAApTOM TpaHCIiTepaLlii
KMY—-2010.

BaxaHo pomatu mocujaHHS Ha BiacHi odiuifiHi iH-
TepHeT cropiHku aBTopa(iB) (https://....... ), Scopus ID,
Researcher ID a6o0 ORCID ID pjis po3MileHHs rirneprnocu-
JIaHHSI Ha caiiTi XXypHany Ta pdf-Bepcii crarri.

Ha3ssa cTaTTi aHr1iiichKOI0 MOBOIO Ta MOBOIO OpUTiHA-
JIy PO3MIIILYETHCS 3a LIEHTPOM MiCJIsl MPi3BUILL aBTOPiB XUP-
HuM mpudToM («OniHKa pe3uayaibHoi QYHKHii HHPOK y
xpopux Ha XXH V]I CT. Ta nminxoau o ii 30epexxeHHs»).
AHTJIOMOBHA Ha3Ba Ma€ OYTU 'PaMOTHOIO 3 TOYKHU 30pY aH-
IJificbKOi MOBM Ta IOBHICTIO BiAMoBiZaTW yKpaiHO/pociii-
CbKOMOBHIi#1 Ha3Bi 32 3MiCTOM.

YcranoBa. HeoOxinHo HaBoauTu odilliiiHy MOBHY Ha-
3BY ycTaHOBHU (0e3 ckopoueHb). [Ticsisi Ha3BU yCTaHOBM Yepe3
KOMY 3a3HAaYMTHU HA3BY MicTa Ta KpaiHM. AKILO y H1OCTiIKeH-
Hi OpaJiv y4yacTbh aBTOPU 3 Pi3HUX YCTAHOB, CJIiJl CITiBBiIHECTU
Ha3BM YCTAHOB i Mpi3BUIIA aBTOPIB 3a JOMOMOIOI0 LIU(pPO-
BUX iHAEKCiB y BepxHbOMY pericTpi. I1in Ha3Bo HEoOXinHO
noaatu iHTepHeT aapecy (https://....... ) odiliiiHOi cTOpiHKHU
YCTaHOBH.

Pedepar (sixo po6oTa opuriHaabHa) Ma€ GYTH CTPYK-
TYpOBaHUM: METa, MaTepiau i METOU, Pe3yJIbTaTH, BUCHO-
BKU. Pedepar mMae moOBHICTIO BiAIoBigaTU 3MicTy poOOTH,
oocar Tekcty He MmeHme 1 800 3HakiB (3 mponyckamu). Pe-
3l0Me 10 MyOJTiKalliif, 1110 MOMalThCcs B iHI PO3AUIH Xyp-
Hainy (1,2,4,5) obopmiisieTbes 1OBiIIBHO, ajie 3 TAKUM CaMUM
00CcsroM.

AHTJIOMOBHA BEpPCisl pe3loMe CTaTTi 32 3MiCTOM i CTPYK-
Typoto (Aim, Methods, Results, Conclusions) MoBHicTIo Biz-
TOBiZIa€ YKPaiHO/pOCiiChKOMOBHIlA.

Kmouogi ciioBa. HeoGxinHo BKa3aTu KJIIOYOBi CJioOBa —
Bin 3 mo 10 mis iHOeKCyBaHHS CTATTi B MOUIYKOBUX CUCTE-
Max. KJiiouoBi cjioBa MOBHICTIO BiAMOBiAAlOTh YKPAiHCHKOIO/
POCiIICBKOIO Ta aHIJiICbKOI0 MOBOIO. [1J11 BUOOPY KITIOUOBUX
CJIiB aHITiChKOI0 BUKOPUCTOBYIOTh Te3aypyc HallioHanbHO1
MmeauuHoi 6iomioreku CIIA (Medical Subject Headings —
MeSH).

TekcT cTaTTi (yKpaiHCHKOIO a60 POCiiiChKOI MOBOIO)
CTPYKTYPOBaHUIA 3a pO3MiJlaMU: BCTYM (aKTyaJIbHICTh), META,
Marepiajii i MeTonu, pe3yabTaTh, OOTOBOPEHHsI, BACHOBKU.
Po3nin «O0roBopeHns» € 000B’I3KOBMM Ta MAa€ BKJIIOYATH
3000-3500 3naKiB 0e3 nmpooOiiB.

Po3kpurta noreHniiinux KOHQIIKTIB iHTepecin

ABTOpU TMOBUHHI PO3KPUBATU BCi BiZHOCMHU a00 iH-
TepecH, siKi MOXYTb MaTH MpsIMUI a00 MOTEHUINHWI BIJIUB
YM HAJATHU yIepeIXeHicTb B poOoTi. Xoua aBTOp, MOXJIUBO,
HE BiluyBae, 1110 iCHYE SIKUI-HeOyab KOHQIIKT, PO3KPUTTS
BIIHOCHH i iHTepeciB 3a0e3meuye OiIblI MOBHUM i Tpo3opuit

npolec, 1o MPU3BOAUThH OO0 TOYHOI i 00’€KTUBHOI OLIIHKU
poboTu.

YcBinomieHHs1 peaqbHOro abo nepeadavyyBaHOro KOH-
(nikty iHTEpeciB - lie MepCrneKTUBa, Ha IKYy MaloTh MPaBO
yutayi. Lle He o3Hauae, 110 piHAHCOBI BITHOCUHMU 3 OpraHi-
3alli€lo, sIKa CIIOHCOPYBaja JOCTiIKeHHs a0 KOMIIeH callilo,
OTPUMAaHY 3a KOHCYJIbTALlIiHY POOOTY € HEAOPEYHUMU.

[Mpuknanu noTeHUiHHUX KOHQIIKTIB iHTepeciB, sKi
MpsiMo 2060 TTOGIYHO MOB’SI3aHi 3 JOCHIIKEHHSIM, MOXYTh
BKJTIOUATH, ajie He 0OMEXYIOThCSI HACTYITHUM:

* Haykosi rpantu Big (iHaHCOBUX areHTCTB (IIPOXaH-

HSI HAJaTU JaHi TIPO CIIOHCOpa MOCIIIKEHHS Ta HOMED

TPaHTy)

e ToHOpapu 3a BUCTYIIM HA CUMIIO3iyMax

e (inaHCcOBa MiATPUMKAa YJYacTi B CUMIIO3iyMax

*  @DiHaHCcOBa MiATPUMKA OCBITHiX TIpOrpam

e 3aliHATICTh 200 KOHCYJbTALlil

e [linTpuMKa 3 OOKY CITOHCOpA MPOEKTY

e [locajga B KOHCYJbTAaTUBHIN paii ad0 pali AUPEKTOPiB
a0o0 B iHIIMX BiIHOCUHAX YIIPABIiHHS

*  Kinpka ¢imiit

e (DiHAHCOBI BITHOCHUHM, HANIPUKJIIA, MAOBY y4acTh abo
iHBECTULIMHUI iHTEepeC

e [IpaBa iHTeseKTyaJIbHOI BIACHOCTi (HampuKiam, maTeH-

TH, aBTOPCHKIi MIpaBa i pOSUITi Bill TAKKX MpaB)

*  VYTpuMaHHs 4YOJOBiKa i / abo miTeil, SIKi MOXYTh MaTH
¢iHaHCOBUI1 iHTEepec 10 podoTU

Kpim Toro, ciin po3KpuBaTu iHTEPECH, 1110 BUXOASTH 3a
paMKu (iHaHCOBHUX iHTepeciB i KomIleHcalil (HehiHaHCOBI
iHTepecn), sIKi MOXXYTb OYTH BaxKJIUBi Il YuTadiB. BoHu Mo-
XKYTb BKJIIOYATH, ajie He 0OMEXYIOTbCS, 0COOMCTI BiTHOCUHU
ab0 KOHKYpYI0Ui iHTepecH, mpsiMO abo MOOIYHO TTOB’sI3aHi 3
LIUM TOCTiIKEeHHSIM, abo TpodeciiiHi iHTepecu a00 0coOMCTi
TepeKOHaHHSI, SIKi MOXYTb BIUIMHYTH Ha Ballle JOCIiIXKEHHSI.

BinmoBimanbHuii aBTop 306Mpae GopMu PO3KPUTTS KOH-
¢aikTy iHTepeciB Bin ycix aBTopiB. B aBTOpCHKiil criBmpatii,
IIe IOIyCcKaThcsl (opMaTbHi yrogu Mpo MpeacTaBHUIUTBO,
IUTST BIITIOBiAHOTO yYacHUKA JOCUTH Tianucatu Gopmy po3-
KPUTTS Bill iMEHi BCiX aBTOPIB.

IIpuknaau po3kputTa indopmamii

HocnimxeHHs ¢pinancyBanocs X (rpant Ne X).

KoHduikT iHTepeciB: aBTOp A OTpUMaB JOCIiAHI TpaH-
TH Bimx KoMmnaHii A. ABTop B oTpumaB roHopap morosimaya
Bin koMmaHii X i Boyiomie akuisiMmu B KoMmmnaHii Y. ABtop C €
YJIEHOM KOMITeTy Z.

KoHbikT iHTepeciB: aBTOpU 3asBISIOTh, 1110 Y HUX He-
Ma€ KOH(DIIIKTY iHTepeciB.

IMongxka. ABTOpu MOXYTh BUCJIOBUTH TOISIKY 0CO0aM
Ta opraHisailisiM, 11O CIpUsUIM NyOJikauii cTaTTi, aje He €
il aBTOpaMu.

Indopmaltist mpo BHECOK KOXHOro yyacHuka (i oci0,
3a3HaYEHUX Y po3aiJi “noasika™).

Ilpukaaod: O.C. IBaHOB - KOHLEILIs Ta AU3aiH JOCITi-
mxeHHs, 1.I1. [TetpoB - aHai3 OTpUMMaHUX JaHUX, 0OPM-
JIEHHS TEKCTY POOOTH.

ABTOpU BucHoBI00OTh noasky (IIpizsume I. B.) 3a
o opMIIeHHS 1TIOCTpaLliid.

Cnucok Jjitepatypu. Y 6i6miorpadii (mpucrateiitHomy
CIUCKY JIiTepaTypy) KOXHE IKepeso 3a3HayaloTb 3 HOBO-
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ro psaKa Mif MOpsSIAKOBUM HoMmepoM. Bumoru no odopm-
JIEHHsI JiTepaTypHUX Ixepesa 3a Vancouver style meTaibHO
MpeAcTaBIeHO Ha caiTi xypHaiy. Ilicasa KoxHOro mKepeaa
OBOB A3KOBUM € nonaBaHHs iioro iHTepHEeT aapecu
(https://ukrjnd.com.ua/index.php/journal/article/view/22).

Ilepen BianmpaBKOO aBTOPU MalOTh 3MiHCHUTU camMone-

PeBipKy TEKCTY HAYKOBOI CTaTi Ha:

1. IlnariaT. YkpaiHo Ta pociiCbKOMOBHI TEKCTH CTATTi TIe-
peBipsIOTh Ha TUIariaT 3a gornomoroio nporpamu eTXT
AnTtumaruat https://www.etxt.ru/antiplagiat, mo € He-
00XiIHOIO YMOBOIO JIJIsl riepeAadi cTaTTi 1151 TOAAJIbILIOTO
peueH3yBaHHs. PiBeHb iHAMBIAYaIbHOCTI JOCIiIKEHHS
Mae OyTu He Hyxkunii 80%.

HayxoBuii cTvih BUKJIaZIeHHS MaTepiaiy.

TaBTOJIOTi10 — TOBTOPIOBAHHS Y TEKCTi.
VHiBepcaJbHICTb BUKJAAEeHHS MaTepially (uuTabelib-
HicTb). TeKCT cTaTTi Ma€ JIerko Ta MpoCTO CIpUAMATUCS,
He OyTu MepeodTsKeHUM abpeBiaTypaMmu, CreliaalbHOIO
BY3bKONPOGMIIbHOI TEPMiHOJIOTiEI0 a00 TaKolo, 1110 He

HaOyJla MiXHapoaHoi amanTauii. PeyeHHs MaoTh OyTH
MPOCTUMU, JJAKOHIYHUMM i HECTH 3aBEPILICHUN 3MICT.

5. KinbkicTh MmocuyiaHb Ha CTaTTi Ta HAyKOBi MaTepianu 3
inentudikaropom DOI (He meniie 80 %).

6. BimmosimHicTh BUMOIraM BUIAHHS.

MOMMJIKH, 1110 HAMYACTIIIIE BUHUKIOTh
YIIOJAHUX PYKOIINCAX:

1. BUKOPUCTOBYIOTH Y pEUCHHSIX «3aliBi» CJI0Ba i BUpa3H.
Ycworo 3aiiBoro Tpedba yHukaTtu. Kepyiitecs npaBuiom:
«SIK1110 CTI0BO 3 peueHHs MOXHA BUKWUHYTH i IIPU LIOMY
3MICT HE BTpayeHO — CJIOBO Tpeba BUKMHYTH». Lle came
CTOCYETHCH i OIBIIMX 32 00CSATOM (DparMeHTIiB TEKCTY.

2. He BipHO BKa3ytoTb OMUHUILL BUMipy. CUCTEMHi OMUHU-
i BuMipy cuctemMu Cl HaBomsTh 6e3 Kparnku (M, T, ra,
MOJTb), @ HECTAHIAPTU30BaHI OJUHUIII — 32 CKOPOUYEH-
HSIMU.

3. Tpeba po3pi3HITH CUMBOJIM «—>», «—» Ta «-». [lepinii i3
HUX Y PYKOIKMCAX HE BUKOPUCTOBYIOTD.

4. Dbinbuiicte penakTopchbkuX IMPaBOK OOYMOBJIEHI HEBi-
PHUM BXUBAHHSIM CJIiB «B», «y», «i», «Ta», «3», «i3», «3i».

5. Y crarTsx He BUKOPHMCTOBYIOTb BUpPa3U «Ha MPOTS3i» —
3aMiHSIEMO <«IIPOTSTOM», <«HAWOIAbII TOTYXHUIA» —
«HAUTTOTYXKHILLIU», «[TPU» — «Y pasi» i T. .

6. 3aiiBe BUKOpPHCTAaHHS cjIoBa «Oymo». Tpeba yHuMKaTu
clioBa «0yJ10»: 6e3 HbOro, 3a3BUYall, 3MiCT peYeHHSI He
3MiHUTBCSI.

7. CKOpOYeHHS HayKOBUX TEPMiHiB y CTaTTi Tpeba 3BeCTU
110 MiHIMyMy.

8. HasBu TabauIb i pUCYHKIB (Ta TMIPUMITKU 10 HUX) TO-
BUHHIi OyTU «BUYEepIHUMU». YUTay He MOBUHEH 10JAaT-
KOBO MepeuuTyBaTh «Matepiajl i MeToau JOCTiIKEHb»
abo Ha3By po0OTH, 11100 po3idpaTtucs y 3MicTi TabaUIL
YU pUCYHKA.

9. CrarTi HaityacTillle BiIXWISIIOThCSI PEIKOJIETiE0 uepe3
BiJICYTHICTb CTATUCTUYHOTO OMNMpPALIOBAHHS MEPBUHHUX
NlaHWX (3arajbHi BUMOTHY 10 (paxoBUX MyOIiKalliii).

10. He pekomMeHmIOBaHO BXWBATH B TEKCTi TACUBHUIA 3aJIOT:
«IIpo0U BimOMpaMCs», 3aMiCTh IIbOTO — «IIPOOM BinOu-
paliv»; «IOCHiIKEHHS 3AiMCHIOBANIUCI» — «IOCIiIXKEH-
HSI 3AiicHUAIN».

11. dxmo BUHUKAIOTH MUTAHHS WIOAO0 OGMOPMJIEHHS YU
TPEICTaBIeHHS ITIEBHUX JaHUX y CTATTi — MOXHa Opatu
3pa30K OCTAaHHBOTO HOMEPY XKypHay.

12. BimcyTHsI MOXJIUBICTh pelaryBaHHsI pUCYHKiB, TaOJIUILLi,
¢opmyn, HaBeneHUx y podorti. HeoOxigHo HamaTu pe-
MaK1ii 3MOTy iX pegaryBaTu, TOOTO HE BUKOPUCTOBYBATHU
HeCTaHIAPTHi MPOTrpaMu.

Crarri, ohopmiieHi 0e3 moaepKaHHA NPABUJI HE NPH-
MAIOTBCS, AaBTOPAM He NMOBEPTAIOTHCS.

Y pasi HeraTMBHOI HAYKOBOi pelleH3ii, cTaTTi He my-
0JIIKYI0TbCSI, aBTOPAM €JI. MOIITOI0 HANCUJIAEThCS BiIryK 3
MOXKJIMBICTIO JOONPALMIOBAHHA CTATTI 4M 3aMiHM ii iHIIMM
MarTepiajom.
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YKPATHCBKA ACOIIAIISI HE®POJIOT'IB TA ®AXIBIIB 3 TPAHCIIJIAHTALIIN HUPKA
JTEPXKABHA YCTAHOBA «IHCTUTYT HE®POJIOI'Ti HAMH YKPATHH»
HAIIIOHAJIBHUA HUPKOBUI ®OH/I

BeapMuimanoBHi KoJieru!

3anpomryemo Bac 10 yyacTi y HAyKOBO-NPaKTHYHIi KOH(epeHii
«I1podaemni nurannsa Hedpoorii: UpToDate», sika BindyneTbcs
26-27 Bepecnsa 2019 p. y M. Yikropoai.

[Tporpamy KoH(pepeH1lii CKIagaTUMYyTh HACTYITHI OJIOKM MATAHb:;

1. Opranizaiisi Ta €EKOHOMIKa CIieLiajJli3oBaHO1 MeIMYHO1 JOITOMOTY XBOPUM
HedpoJIoTiyHOIo NpodiIio.

L

3arajbHi IUTaHHSI HEPPOIOTii.
3. IIpoGaeMu HUPKOBOI 3aMiCHOI Teparii.

4. Jutsiya Hedpooris.

B pamkax xoH@epeHI1lil TUIaHYEThCS TIPOBEICHHS CEMiHApy (TeMaTUYHOTO
HaBUYaHHS), MPUCBSYEHOrO MIarHOCTMIII, JIIKYBaHHIO Ta Mpo@iIakTUll XBOPOO
CE€40BOI1 cUCTEeMU. J10 y4acTi 3aIIpoLIyIOThCS JIiIKapi 3araJibHOI IIPAKTUKM - CIMEMHO1
MEIVLIMHA, TEPANeBTU, EHAOKPUHOJIOTU, KapaioJIOTH, CTYACHTU MeanyHux BH3
Ta yci 0axaroui.

KoHdepeHl1Iis BKJIOUYEHA OO0 PEECTPY 3’i3MiB, KOHIPECiB, CUMIIO3iyMiB Ta
HayKOBO-NpPaKTUYHUX KOH(epeH1ilt, akimpoBoasaTbesay 2019 polii, 3aTBepaXeHOro
MiHicTepcTBOM OXOpOHU 300p0B’st YKpaiHnu (Ne 292).

Yci yyacHUKM KOH(epeHHii Ta TEMATHYHOTO CeMiHApPY OTPUMAIOTh
ceprucdikati, gki BignmosizaTumyth 10 00JikOBaHMM Oajiam Oe3nepepBHOrO
npodeciiinoro po3ButKky BianoBiano 10 Jdogarky 5 Hakazy M O3 Ykpainu Bin
22.02.2019 Ne 446 «/leski nuTtaHHsa Oe3nepepBHOro npodeciiHoro po3BUTKY
JiKapiB».
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PeecTpaniiinuii BHECOK 3a yyacTh Y KOH(epeH1ii a1 wieHiB HamionanbHOTO
HupkoBoro ®onpay Ykpainu cknagatume 300 rpH., mid iHmmx — 600 rpH.

PexBi3uTH 1151 CIJIaTH peECTPALIAHOIO BHECKY:

OtrpumyBau: Hamionansauii Hupkosoi ®onp Ykpainu p/pax. 26000060402072
ITAT Kb «IIpuBatdoank», @inist «Po3paxyHKOBUIA LIEHTP»
M®O 320649, Kon €/IPITOY 26476541.

Y npusHauyeHHi maaTexy o00B’SI3KOBO BKazaTu: «PeecTpalliliHUii BHECOK
1181 ydacTi y KoHdepeHii, [T1b, micTo».

CnnatuTd oOpraHi3aliliHMII BHECOK 3a ydacTh y KOH(QEpeHIil MOXHa
TOTIBKOIO MiJ Yac peecTparlii.

KonrtakTHa indopmaiis oprkomirery:
Ten: (044) 512-64-74 Illighpic Ipuna Muxaiiaiena, /lo6ooa Oaena Muxoaaiena
Ten: (044) 225-93-86 Beauurxo Mapuna bopuciena

E-mail: nephrology@ukr.net ado director@inephrology.kiev.ua

binbin netanbHa iHOpMallisi 3 IPMBOY Yacy, Miclis IIPOBEASHHS Ta MIporpaMu
KOHepeHLIii Oyae po3MillleHa Mi3Hille Ha caidTi Jlep>kaBHO1 YCTaHOBU «IHCTUTYT
Hedposorii HAMH Ykpainun»

3 moBaroio

OprkomiteT KOH(PEpeHIIil
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