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METOKCU NonieTuneH rnikonb-enoeTuH 6eTta
® no3BONAE fOCAraTU Ta yTPUMYBATU LiNboBUIA piBeHb Hb

® aKkTMBATOP peLenTopiB epUTPONOETUHY TpMBanoi ail

@ 3pyyHUIT peXXM 003YBaHHSA: 1 BBEAEHHS Ha MicALb N/ abo B/B

® edekTUBHA KOpeKLia aHeMil Ha BCix cTagisx XXH

1281173

IHCTPYKIIA .
Mupuepa®/Mircera®

Cxnap: ditoua pevosuna: methoxy polyethylene glycol-epoetin beta; 1 monepenbo HanoBHeHuit mmpuiy 3 0,3 MT PO3YMHY 1A iH €K1 MiCTUTH 50 MKT 260 75 MKT METOKCH ITO/Ii€TU/IEH ITIKO/Ib-ETIOeTHHY
Gera. Jlikapcpka dopma. Posunn mns in'exuiit. Papmaxodunamixa. MeTokcu monieruneH raikop-enoerns 6era, gilya pedoBnHa mpenapary Mupiepa®, € TPUBaIMM aKTHBATOPOM PeLENTOPiB
epurponoernny. Kniniuni xapakrepucruxu. ITokasanuus. JIlikyBaHHA CUMITOMATUYHOI aHeMil, TIOB’A3aHOI 3 XPOHIYHOK0 XBOpo6ok Hupok (XXH). ITporunokasanns. Iligsuiiesa ayTiuBicTb 10
METOKCH IOMTeTH/IeH ITIKO/b-enoeTiHy 6era abo o 6ynp-saKoi fomomixuoi pedosimi. Hekontponbosana aprepianbua rimeprensis. Crioci6 sacrocyBanms ta 10su. [I/1s MaiieHTis, AKi He OTPUMYIOTH
Jiajis, peKOMeH/I0BaHa MOYATKOBA [I03a CTAHOBUTD 1,2 MKI/KT Macy Tia 1 pa3 Ha MicAIb MiJIIKIPHO 3 METO0 JIOCATHEHHA PiBHA reMorno6iny Buie 10 /1. AJbTepHATUBHO, MOX/INBE PU3HAYEHHS
PeKOMEeH/J0BaHOI 104aTKOBOT 031 0,6 MKI/KT Macy Tina 1 pas Ha 2 THXKHI iAIKIPHO 260 BHYTPIIIHBOBEHHO NALiEHTaM, AKi OTPUMYIOTb /ia/li3, Ta MaljieHTaM, AKi He OTPUMYOTb fianis. ITpu npupocri
piBHA reMorno6iHy MeHIe 1 T/JyT IPOTATOM OJJHOTO MiCALA JI03y npenapaTy Mupiiepa” MokHa 36iibimmTy Ipu6/msHo Ha 25% Bijt monepeiHboi 1o3u. ITofabiie 36i1bieHHs 1031 npenapaTy Mupiepa”
npubIM3HO Ha 25% MOXKHA IPOBOANTI 3 iHTEPBA/IaMU B 1 MiCALb 10 JOCATHEHHS IHMBI/lyaIbHOTO 1{i/IbOBOTO PiBH: reMor/106iny. [Ipu 3pocranni piBHs reMorno6iny 6inbuie HK Ha 2 T/1 B TIepumit
MicAIb TiKyBaHHA ab0 Py 3pOCTaHHi piBHA reMorno6iny o 12 r/mn), 103y npenapary Mupiepa® sMeHIIyTh Tpu6MMsHO Ha 25%. Ko piBeHb reMOrI06iHy POJIOBXYE 3POCTATH, IIKYBaHHA C/IijT
nepepBaTy J0 MOMEHTY 3HIDKEHHs PiBHSA reMorno6iny, mc/is 4oro BifHOBUTY BBeJleHH: npenapary Mupiiepa® B 103, sika pu6ansHo Ha 25% MeHua B monepeanboi gosu. IlaiienTis, Aki Ha gaHmit
4ac OTPUMYIOTB JIIKyBaHHA 3ac06aMu, AIKi CTUMY/TIOI0Th @PUTPOIIOE3, MOKHA TlepPeBeCT! Ha Tepalliio mpernapaToM Mupiiepa® 3 4acTOTO0 BBE/IeHHs OJIMH Pa3 Ha MiCALb BHYTPIITHbOBEHHO YN ITiIIKiPHO.
IlowarkoBa j03a mpemnapaty Mupiiepa® po3paxoBy€eThCsA Ha OCHOBI IIONEPEHbOT TIDKHEBOI 1031 Jap6enoeTiny anbga it enoeTiny, Aka BBOAMIACA Ha MOMEHT 3aminn (tabmuips 1). Ilepme BBefenns
npernapary Mupiiepa” noBunHe 6yTi BUKOHAHE B JIeHb 3aI/IAHOBAHOTO BBEJICHH: PaHillle 3aCTOCOBYBAHMX JlapOenoeTHy aibda uu ernoeTnHy.

Tabnuys 1. Iowamiosi 0o3u npenapamy Mupuepa®

TiokHeBa go3a gapbenoernny anbga (MKI/TIDKIEHD), TiskHeBa go3a gapbenoernny anbda (MKr/TIDKIEHS), TikHeBa fo3a gapbenoernny anbda (MKr/TIGKIEHS),
KA 3aCTOCOBYBA/IACA paHilne AKA 3aCTOCOBYBA/IACA paHinre AKA 3aCTOCOBYBA/IACS paHinze
MigIKipHO 260 BHYTPIIIHHOBEHHO NigKipHO 260 BHYTPilIHHOBEHHO HiIKipHO 260 BHYTPINIHHOBEHHO
<40 < 8000 120
40-80 8000-16000 200
>80 > 16000 360

OCOGIII’IBOCTi 3aCTOCYBaHHA. Besnexa Ta e[IJCK'I'MRHiCII) 'I'bpl\lli‘l‘ npernaparom NTMpllEpl\L npmn iHIIMX TTOKAa3aHHAX AnA 3aCTOCYBAaHHA, Y TOMY yucni aHemii y llul\iEHl'iB i3 370sAKiCHUMM
IMyX/IMHAMM, HE BC TaHOBJIEHI. C/Ii)l BUAB/IATHU UﬁCpC)KHiC'I b IIpn lli[\l%“lllcl”li A03 Impenapary M upuepa N Il'c\lli(’ll'l'i\M 3 Xp()lli‘”l()l() HUPKOBOIO lIC/lUC'I'L\'I'HiC'I 10, OCKi/TbKM BUCOKI KyMy/nIATH BHi 031
eIOeTHMHY MOXYTh ACOIIIOBATICA 3 MiABMIEHIM PU3MKOM CMEPTHOCTI, CEPIO3HMX CepPLeBO-CYAMHHIMX i Ilepe6pOBaCKYIAPHIX yCKIaAHeHDb. JJodamKosa mepanis 3ani3om peKOMEHIYETbCA BCiM
narienTaM 3 piBHeM deputuHy B cuposartii Kposi mMenure 100 mMkr/m abo HacuueHHsM TpaHchepuHy sanisom menme 20 %. [l saGesnedeHHs eeKTMBHOTO epUTPOINOE3y PiBeHD 3amisa
HeoOXifHO BU3HAYATH y BCiX malieHTiB 10 i mig yac mikysanus. Ilo6iuni peakuii. Hait6inbur yacti no6iuni peaxuii: aprepianpua rineprensis. Inui no6iuni peaxuii, noe’sasamni 3 niky8anHAm
npenapamom Mupuepa nauicumie 3 XpoHiuHUM 3aX60PI06AHHAM HUPOK: TPOMOOIMTONEHIs, iICTMHHA epUTPOLMTAPHA all/Iasis, peakiil rimepuyTanBocTi, aHadiTakTHYHA PeaKIlis, rOMOBHMIL
6ib, rinepreHsuBHa eniedanonaris, NpUIINBY, TPoM603, eM60isA NereHeBoi apTepil, BUCKUI, MaKy/I0-IaNy1b03Hui, cuuapom CriBerca—]Ik0HCOHA/TOKCUYHMII emiiepManbHuil HeKpoIis,
Tpom603 myHTa. Tepmin mpupaTHOCTi. 3 pokn. YMoBu 36epiranns. 36epiratn y HejocTynmHOMYy A fiiteit Micii. 36epiratu mpu remmepatypi Bix 2 o 8°C y saxumeHomy Bif cBiTna micii. He
samopoxysatit. IInpuy-mio6ux MOXHa JicTaTy i3 XOMOAMIbHUKA Ta 36epiraTu OJHOPA30BO Hpy KiMHaTHIl Temmeparypi (He Buute 30°C). ITpemapaT CTiff BUKOPUCTATH MPOTATOM IbOTO
Tepiofy, AKMII He MOBWHEH Tepeuuysatu 1 Micanp. HecymicHicTs. 3a BificyTHOCTI ocmipkenb cymicHOCTi He cif aminrysatu mpenmapar Mupiepa®s iHIuMM TiKapchbKUMM 3aco6aMit.
Vnakosxa. ITo 30 mxr/0,3 mi1, 50 mxr/0,3 m, 75 Mkr/0,3 M, 100 Mkr/0,3 mi, 120 Mkr/0,3 m, 150 mkr/0,3 M1, 200 mxr/0,3 mi1, 250 mxr/0,3 mi1, 360 mxr/0,6 My nmpml—lmﬁuky, 1 wnpui-Ti061MK
Pa3oM 3 TONIKOKO JUIA iH €KIiil y KapToHHil ymakosii. Kareropis Bigmycky. 3a penjenitom. JlaTa ocTaHHbOTO mepernsany: 17.11.2017

Haxas MinicTepcTBa oxopouu 350pos’st Ykpainu 17.11.2017 Ne 1426 Peecrpaniiine nocBiguenna Ne UA/16434/01/01 UA/16434/01/02
JIurepatypa:
1. Michael Jarsch et al. Pharmacology 2008;81:63-69. 2. B. 0. Illmno. Jlewampuit Bpad, 09/08. 3. Naro Ohashi et al. International Journal of Nephrology and Renovascular Disease 2012:5 53-60.
4. M.Kessler et al. Hemodialysis International 2010; 14: 239. 5. W.Sulowicz et al. Clin ] Am Soc Nephrol 2: 637-646, 2007. 6. Fuat Bozkurt, Heribert-Ewald Fink. Clin Drug Investig (2013) 33:939-940.
7. Levin et al. Lancet. 2007;370:1415-1421. 8. VIHCTPYKI{yist /I MEIUIIMHCKOTO IPUMEHEHNS IeKapCTBEHHOTo IperapaTta Mupriepa R* (ITpukas MO3 Ykpaumb: Ne1426 ot 17.11.17.).
Indopmaisa HasesieHa B cCkopoueHoMy BUILAZL. [lepest 3acTOCYBaHHAM YBaXKHO O3HajtoMTecs 3 [HCTPYKITi€lo sl MEUYHOrO 3aCTOCYBaHHsA JKapChKOro 3acoby Mupiepa®, satBepikeny Hakasom MO3
Vipainn Ne1426 Big 17/11/2017. Peectpauiitne csigorrso MO3 Vipainu Ne UA/16434/01/01, UA/16434/01/02 Bizg 17/11/2017. Indopmaniist yist mpodpeciitHoi fismbHOCTI MeMYHMX i papMalieBTHIHIX
npaifiBuyKis. [ToBigoMuTy 1po mo6iuni ABMINA mif yac miKyBaHHA npernaparom TOB «Pour Ykpaina» a6o OCKap)KUTHCh Ha AKICTb IIperapaTa BI MOXKeTe 32 KOHTAaKTHUMM pekBisuTamu odicy ab6o Ha
e/IleKTpoHHy ajipecy ukraine.safety@roche.com. 3anuT MepmyHoi inpopmaryii mpo npopykti TOB «Poin Ykpaina» Bi MOKeTe Hajlic/aTy Ha eleKTpoHHY azpecy: ukraine.medinfo@roche.com.
Jinst posmillleHHA B Crellia/lisoBaHMX BUJAHHSAX, TIPM3HAYEHMX U1 MEANYHMX 3aK/IaiiB a60 creniaicris OXOPOHM 3110pos';1.
Marepian nigrorosneno na samosjennss TOB «Pomr Ykpaina.

TOB «POII YKPATHA», m. Kuis. Byn. I1. Caraitaunoro, 33. Ter.: +380 44 354 30 40 daxc: +380 44 354 30 41 www.roche.ua, ukraine.medinfo@roche.com UA/MIRC/ 1 903/000 1







HighVolume

HDF

®

BIJ, OBILAHOK A0 AOKA3IB
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rAd (remopjadinbTpallia) — MeTo4 OUMLLLEHHA KPOBI,
AKMI 06’eaHye B cebe ANPY3iiHUI Ta KOHBEKTUB-
HWI TPAHCMOPT PEYOBUH 33 AOMOMOTO BUCOKOMPO-
HUKHUX MembpaH 3 KY® > 20 ma/rog x mm pr.cT./m?
Ta KoedilieHToM npocitoBaHHA B2-mr 6inblie 3a 0,6
(EUDIAL)?

Mepwy rA®-oHnaliH nposis B.Canaud B 1983 p.

3riaHo aHrnincbknx HactaHoB NICE no 3HT peko-
MEHA0BAHO PO3MAHYTU MOX/IMBICTb MPOBOAUTU B
nikapHax [ yactiwe 3a remogianis?

KniHiyHi nepeBarn AP poBeaeHo pesynbTaTaMu
YUCNEHHUX (B T.Y. JOBroCTPOKOBMX) AOCAIAMKEHD> 2

[JoBepeHo KniHiuHi nepesaru AP nopiBHAHO 3 remoaianizom

Survival Probability of Patients

Follow-up (months)

B High-Flux HD**

0 6 12 18 24 30 36

*median delivered convective volume ranged from 23 to 24L/session
**92% on High-Flux HD

v

MPUMITKA: PeaynbTtatvt Ha rpadiky B3ATi 3 KaTasoHCbKOro A0CAiAKEHHA BUCOKOO6 emHoi TAD:

71 vs. nayieHmie, wo ompumyeasu oHnanH-rA® (Online-HDF)*

36inbleHHs 06’emy cybcTuTyaTy Big 231 abo binblue
/ Ha npoueaypy nokpatlye pesynstatn [P, 30kpema
BUMKMBAHICTb NaLieHTiB3

3HMKEHHA PU3MKY CMEPTHOCTI Big, YCiX NPUYUH Ha
30% (p=0.01)*

3HMMKEHHA PU3UKY CMEPTHOCTI BiA, iHCYNbTiB Ha 61%
(p=0.03)*

3HUNKEHHA PU3NKY CMEPTHOCTI Bif, iHbeKLilh Ha 55%
(p=0.01)*

3HUMKEHHA PU3NKY KAPAiOBACKYNAPHUX YCKAAAHEHD:
3HUMKEHHA piBHiB R2-m>®Ta CRP”?

MNMOBIPHICTb BUMMBAHOCTI MaLLEHTIB, O OTPMMYBaAM BUCOKOMOTOUYHUI (High-Flux)

DoBepeHa eKoHOMiIYHA edpekTUBHICTL AP NOpPiBHAHO 3 remoaianisom

Cost-saving potential of HighVolumeHDF®

Phosphate Hospi- Hypotensive
EPO' binder?” talisation®*  episodes®

0% [~~~ = - o e

5% f---
10% f--- e T s S I S
—20%
15% f---

—23% —22% —28%

20% (-

-25%

-30%

-35%

locunaHHA Ha Oxcepena:

ks
2.

P 5> GY

Tattersall JE, et al.Nephrol Dial Transplant 2013; 28:542—-550;
https://www.nice.org.uk/guidance/ng107, Renal replacement
therapy and conservative management, published date:
October 2018;

Peters S.A.E. et al., Nephrol Dial Transplant (2016); 31: 978-984.
Maduell F. et al., ) Am Soc Nephrol (2013); 24: 487-497,
Cheung A. et al., } Am Soc Nephrol (2006); 17: 546-555;

[na oTpumaHHA AeTanbHiwoi iHdopmaii npo HighVolumeHDF®, byapb-nacka, 3sepTaiitecs

MiATBEPAMKEHO 3HUMKEHHA HENPAMMX BUTPAT Ha NpoLe-
ypy, 30Kpema:

v

v
v
v

©oND

10.
11.
12.

3HWMKeHHs BUTpaT Ha EMO Ha 20% (p=0.001)°
3HMKEHHSA BUTPAT Ha pocdaT-6iHaepn Ha 23%°
3HMMKEHHA BUNaAKiB rocnitanisauin Ha 22% (p=0.001)*

3HUXKEHHA KiNbKOCTI FiNOTEH3UBHUX €Mi304iB Ha
28% (p<0.001)*

Penne L. et al., Clin ) Am Soc Nephrol (2010); 5: 80-86;

Panichi P. et al., Nephrol Dial Transplant (2008); 23: 2337-2343;
Pedrini L. et al., Nephrol Dial Transplant (2011); 26 : 2617-2624;
Ok E., et al., Nephrol Dial Transplant (2013); 28: 192-202;
Grooteman M.P. et al., ) Am Soc Nephrol (2012); 23: 1087-96;
Canaud B. et al., Kidney Int (2006); 69: 2087-93;

Mostovaya I.M. et al., Semin Dial (2014); 27(2): 119-127;

(=] [x]

0o TOB «®peseHiyc Meankan Kep YkpaiHa», npeactaBHuKa Fresenius Medical Care B YkpaiHi

(ten. 044 369 5602) abo 3a nocknaHHAM — https://www.highvolumehdf.com
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I1PO BIIIIIKOJYBAHHS NIAJII3HOT
HUPKOBOI 3AMICHOI TEPAITIT

Menuko-couiajbHe 3HaueHHs JikyBaHHSI xBopuXx Ha XXH V me-
tomamu H3T pgocsarno 6GesmpeneaeHTHOro piBHsA. CBiZYeHHST TOMY,
nignucana 10.07.2019 p. npesuaentom CIIA JI.Tpamnom «Advancing
American Kidney Health Initiative» (AAKHI), ocHoBHUMU 3aBIaHHAMM
aKoi € 3MmeHmeHHs 10 2030 poky KinbKocTi xBopux Ha XXH V Ha 25%
Ta 30iIbIIIEHHS KiJIbKOCTI TpaHCIUIaHTaliil HupKu yaBidi. Kpainm €C
crBopunu European Kidney Health Alliance, sskuii omikyeTbcs TiepIi
3a Bce BUpimeHHsM TpoboseM H3T, xoua KoxkHa eBporeiicbka KpaiHa
(okpiM YKpaiHM) Ma€e OepxkaBHY Iporpamy (piHaHCYBaHHS JIiKyBaHHS
meTonamu H3T.

Ha cbhoronHi y ¢BiTi pyHKILIOHYIOTh YOTUPU MOJEAI Aep>KaBHOI Mif-
TpUMKHN (BimmkoayBaHHs, peiMOypcatrii) H3T, axi Binpi3HIIOTbCS TN~
TOMOIO Baroo y4yacTi KOHKPETHOI JepxkaBu y (hiHaHCYBaHHI JiKyBaHHS
Mali€HTIiB Bil TOBHOIO A0 MiHiManbHOTO (3%).

PiBenp BimmkogyBaHHS meBHOIO Miporo 3anexknTb Bim GNI (Gros
National income — BajoBuii HalliOHAJbHUM T0Xia) KOHKPETHOI KpaiHMU.
3a uuM nokazHukoMm CBiTOBMI 0aHK ILIOPiYHO BM3HAYAE EKOHOMIiY-
HUN PEUTUHT KOXHOI Iep>XXaBu, BiTHOCAUM 1i 10 omHie€l i3 4 Tpym: Low
income, Lower Middle income, Upper Middle income, High income.
Ha xanp, Ykpaina BigHocuThcs 10 rpynu «Lower Middle income» ta
mae GNI e 2660 Ha 1 oco0y.

3ananumu International Analysis of Dialysis Service Reimbursement,
KpaiHu $Ki BXOASITh IO L€l IpyIlu CIPSMOBYIOTH Ha peiMOypcallito
OH3T y cepennbomy 2,85% Bin ycix 3aTpaT Ha OXOPOHY 3/10pOB’s, Bil-
LIKOJIOBYIOUM 10 58,8% iX BapTOCTi.

Taxkum ynHOM, B YKpaiHi iCHye HarajbHa HEOOXiqHICTb CTBOPEHHS
HallioHaJIbHO1 MoJeJli AuBepcudikalii piHaHCOBUX 3aTpart AJis1 3abe3ne-
yeHHs JiKyBaHHs XxBopux Ha XXH V]I 3 4iTKUM BU3HAUYEHHSIM MUTOMOIL
Baru y4yacTi Aep>kaBU Ta iHIIUX AXepesl i EKOHOMIYHUX MeXaHi3MiB i1 pe-
ajizarii.

CnoaiBaemMoch, 1110 Hallla po0oTa, pe3yabTaTH SIKO1 MOJaHi y LIbOMY
HOMepi, CITIOHYKA€E yCiX HeOalmy KX TOJTYYUTUCH 1O OOTOBOPEHHS IIi€l
Mmpo6JieMy Ha IMajabTaXx HalloTo XypHany. YekaeMo...

Muxkona KoynecHuk
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Abstract. Expenses for the treatment of end-stage renal disease (ESRD) patients
with dialysis renal replacement therapy (DRRT) during the 2018 year constituted 2
billion 922 million 460 thousand UAH. Reimbursement from the state budget
constituted 1 billion 44 million 800 thousand UAH. Expendable materials were the
main component of DRRT. The share of the expendable materials price from total
cost for hemodialysis and hemodiafiltration constituted 66%, for continuous
ambulatory peritoneal dialysis and automatic peritoneal dialysis was 86.3% and
92.2%, respectively.

The results of the investigation can be used for the development of a
diversification model (state budget — local budgets — other sources) of financial
expenses for the provision of dialysis treatment in ESRD patients as a part of the state
program (strategy)health care finance and service delivery.
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M. O. Kounecnuk, JI. O. Jlikcynosa, T. O. Cene3nboBa, T. A. MaiicTpeHKO

BapricTb JiKyBaHHS XBOpPHUX Ha XPOHIYHY XBOPOOY HUPOK V cTaii i3
3aCTOCYBAHHSM METO/IB Jiali3HOI HUPKOBOI 3aMiCHOI Teparmii B YKpaiHi

HepxaBHa ycraHoBa «IHcTuTyT Hedpostorii HalrioHanbpHOI akageMii MeTUYHUX HayK YKpaiH»

Peszrome. Bumpamu ua aikysanus xeopux Ha xporiuHy xeopooy Hupok (XXH) VI npomseom 2018 poky é Yxpaini
ckaanu 2 922, 46 man. epn. Biowkodysanns 3 depicagnoco 6r00xucemy — 1 044, 80 man. epH.

OcHogHOW cKaadogor sumpam 045 30ilicHeHHs dianizHoi Hupkoeoi 3amicroi mepanii (IH3T) 6yara eapmicmo
sumpamuux mamepianie. Yacmka eumpamuux mamepianie y 3aeanvuiil apmocmi ckaadara: eemodianiz ma eemooia-
ginompauyis (I] abo I/I®) - 66%, nocmiiinuii ambysamopnuii nepumoneanviuii dianiz (IIAILN) - 86,3%, asmomamu-

306anuil nepumoneanvruii dianiz (AILI) - 92,2%.

Mema: euznauumu inouxkamueny eapmicmo aikyeaunts xeopux Ha XXH Vem. npomseom 2020 poky i3 3acmocy-
eaHusam memodie /IH3T ¢ Ykpaini ax ocHosu cmeopeHHs HAUIOHAAbHOI Modeni dusepcuikauii ginancosux sampam Ha

ii peanizayiro.

Pezyaomamu docaidxcenns moxcyms Oymu 8UKOPUCMAaHi 0151 cCmeopeHHs modeni dugepcugikayii (depicasHuil
0r00x1cem — micuesi 06aacHi, MicoKi, pationHi 6r00xcemu - iHwi Oxcepeaa) pinancosux eumpam 045 3abe3neueHHs AiKy-

eaHHs xeopux Ha XXH V cm. memodamu JITH3T.

Knrouoei croea: dianizna HUpKoea 3amicna mepanis, sumpamu, 6apmicms, 8i0UK00Y8aHHS.

Bceryn. Meronu nianizHoi HUPKOBOI 3aMicHOT Te-
pamii (H3T) B YkpaiHi 3acTOCOBYIOTbCSI MaiixKe IiB-
cronitrs. OmHAK, Ha ChOTOJAHI JIOCTYIMHICTh TaKOTO
JIIKyBaHHS JJISI XBOPUX HAa XPOHIYHY XBOPOOY HUPOK
(XXH) V cragii € Haitnmxkyow y €spomi [1]. OcHo-
BHOIO MPUYMHOIO LILOTO € BiACYTHICTb HalliOHAJAbHOI
IporpamMu 1oao HeiHdekiiitHux xBopood (NCDs), sgxi
MaloTh 73 KpaiHu, a 21 — 3aBepiIyloTh ii CTBOpPEHHS
[2]. 4k HacmimoK, — BiACYTHS HalliOHaJbHa Iporpa-
Ma MeIUYHO-TIpOiIaKTUYHOI JOTTOMOI'M MaIliEHTaM 3
XXH Ta ekoHOMIUHI MeXaHi3MH 1i peasi3allii.

MixHapoaHUil 1OCBiJ CBIIUUTD, 1110 JOCTYIHICTh
MeTOiB HUPKOBOI 3amicHoi1 Tepamnii (H3T) y KoHKpeT-
Hill KpaiHi BU3HA4YalOTh. piBE€Hb NEMOKpAaTil Ta COLli-
aJIbHOTO MapTHEPCTBA; CUCTEMa OpraHisallil OXOpOHU
3M0pOB’sd, 00’eM Ta mxkepena ¢inancyBanHsa H3T;
MEHTAaJIbHICTh 1 OCOOJMBOCTI pEJiriiHuX Ta Halio-
HaJIbHUX Tpaaulliil; piBeHb €KOHOMIiYHOIO PO3BUTKY,
% BaJOBOIO HAlliOHAJBbHOTO MPUOYTKY, SIKUIl CIIpSI-
MOBYETbCSI Ha MEAMYHY IOIOMOrY 3arajioMm ta % Bin
ocranHboro Ha H3T 3okpema; cTraBieHHs JikapiB 10
3actocyBaHHs metodis H3T [2].

Meta: BU3HAYUTH iHAWKATUBHY BapTiCTh JiKy-
BaHHA xBopux Ha XXH Vcr. nporsarom 2020 poky i3
3actocyBaHHsaM MmetoxiB JJH3T B YkpaiHi Ik ocHOBU
CTBOpPEHHS HallioHaJbHOI Moaeni auBepcudikamii ¢i-
HaHCOBHX 3aTparT Ha ii peaji3allilo.

HocnigxeHHs mpoBoauaochk B JAY «IHcTUTyT He-
¢ponorii HAMH Yxkpainu». ¥ BiggineHHi amOyaaTop-

Konecnuk Mukosa OJiekciiioBuy
e-mail: director@inephrology.kiev.ua

Hoi HedpoJorii, miani3y Ta IT-3a06e3neueHHs (yHKITi-
onye 14 I'/l — MamumH; Ha 6-TW NALi€EHTH JiKyBaJIUCh
MetomoM remomianidy (I'/l), a Ha 8§ — MeTomOM TeMo-
niadinprpauii (CAD). ITAITJ ta AITJI 3aiiicHiOBaIKCh
3a 3araJIbHO IIPUAHSITOX METOIMKOIO.

st mocsIrHEeHHSI MeTU JIOCJIIXEHHSI HEeOOXiaTHO
BU3HAYNTU:

a) BapTiCThb JIiIKyBaHHSI OJHOTO TAIliEHTa MPOTSI-
roM poky merogamu JIH3T;

0) BU3HAYMTH IHAMKATUBHY BapTiCTb JiKyBaHHS
IIPOTSITOM POKY.

3aTtpaTu Ha JiKyBaHHS xBopux Metomamu JJH3T
BU3HAUaJIM BimmoBimHO mo Hakazy MO3 Nel29 Bin
02.03.2011 p. «MeToguka po3paxyHKy BapTOCTi JIiKy-
BaHHSI XBOPUX Ha XPOHiIYHY XBOpOOY HUPOK V cTajii i3
3aCTOCYBaHHSIM FreMOdiani3y».

Bapricts nikyBaHHs xBopux Ha XXH V]I cT. ckna-
MAEThCS 3 MPAMUX MEIMYHUX, MPSIMUX HEMEIUYHUX,
HenpsIMUX Ta HemarepiaibHMX BUTpaT. IlepeBaxHa
OUIBLIICTh JOCHIAHUKIB aHAII3yBaAU MPsSIMi MEIUYHI Ta
MpsIMi HEMEIWYHi BUTpaTHU. 3a3BUYail 10 TIPSIMUX Me-
JUYHUX BUTPAT BKJIIOYAJIM BapTiCTh PO3XiAHUX MaTepi-
amiB njig 3niiicHenHs JH3T, inTpamiamizHi J1ikapchbKi
3acobou (JI3), MeanuHi MaTepianu, epuTpPOIIOE3 CTH-
MyJTIoIoui Jrikapchki 3acoou (EC3), mikapchKi 3acobu
3aniza (JI33), mikapceki 3acodu JIiKyBaHHSI MiHEpaJb-
Ho-KicTKoBUX mopyiieHb (XXH-MKII) ta 6inkoBo-
enepreruunoi HegocratHocTi (BEH) [3]. BpaxoBytoun
CHUTYyallil0 B YKpaiHi (HampuKJIam, BiICYTHICTh 3apee-
CTPOBaHUX JIiIKapChKMX 3ac00iB mis JikyBaHHSI XXH-
MKII ta BEH) y po3paxyHKr MU BKJIIOYaJIM HIDKYE
rnepeJsiyeHi npsiMmi MeAu4Hi Ta NpsMi HEMEAUYHI BU-
TpaTH.

IIpsimi MeauYHI BUTpATHU: BApTiCTh BUTPATHUX Ma-
tepianiB maa ', TA®D, (mianizaTop, KpOBOIIPOBigHA

YKPATHCBKUIN XXYPHOA HEPPOAOTT TO AlaAidy N24 (64) 2019
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MaricTpaib, apTepiaabHa Ta BeHO3Ha (iCTyJIbHi FOJKHU,
KapTpUIX TOPOIIKOBUM 1jis1 GikapOOHATHOro dialli-
3y, yabTpadinbTp 111 HAATOHKOTO OYMUINEHHS BOAM,
KUCIOTHUI KoHUeHTpart,); ITAIIA, AITI (mimku 3
Jianizyouum po3uuHoM, katetep mis ]I, nepexigHa
TpyOKa, TUTAHOBUI ajamnTep, 3aTUCKay, KOBIMAYOK),
IHTpamiali3HUX JiKapCchKKUX 3ac00iB (remapuH ado iH.
aHtukoaryiasHtu, 0,9% posuun NaCl), MeguuHuX
MartepianiB (pyKaBUUYKM, WIMPULL iH €KIIHHUNA, OUHT,
BaTa, MJIacTUp, MeJollKa OJHOPa30Ba, Macka MeIuy-
Ha, karerep mad I1J1, mepexinHa TpyOKa, TUTAHOBUIA
ajanTtep, 3aTUCKay, KOBITAYOK), 3a0e3MeuyeHHs XiMiu-
HO1 i MiKpoOiosoriuHoi 6e3neku (bakTepiosoriyHi no-
CiBM 3MUBIB Ta BOJIM, BU3HAYEHHSI XiMiUHOTO CKJIamy
BOJIM, PErJIAMEHTHI POOOTH CUCTEMU BOJOOUYMIIEHHS,
AHTUCENITUK TS LIKipU, Ne3iH}iKyroui Ta MUiTHI 3aco-
Ou, IIBUAKO3HOLIYBAHU iHBEHTAp (TaHUipKU, TyOKU),
cTepuiizallis MeAUYHUX MaTepiaiiB), 1a00paTOPHOTO
Ta iHCTPYMEHTAJIbHOTO MOHITOpUHTY nanieHta, EC3
Ta JI33, 3apobiTHY M1aTy MepcoHany Ta HapaxyBaHHS
Ha 3apoOiTHY ILIaTy.

IpssMi HeMeaWUYHI BUTpaTU BKJIIOYAIU: BAPTiCTh
KOMYHQJIbHUX TOCIYr (BOJOIMOCTAaYaHHS Ta BOAOBIA-
BElIEHHS, TEIJIONOCTAYaHHS, €IEKTPOEHEPTil), yTUIi-
3allii 6i0JIOriYHMX BiAXOMiB Ta BMBi3 CMIiTTs, MpaHHI,
amoptu3zauii I'JI-mailiMH, METpOJIOTiYHOTO KOHTPOJIIO
MEINYHOI TEXHIKMU.

Bapricts nikyBanus metogamu ' ado I'1® 1 xBo-
pOro MPOTITOM POKY PO3Pax0OBYyBau 3a (popMyiomw:

BapTicTh 1 cecii x 156 ceciit x
KiJIBKiCTh XBOPUX B YKpaiHi.

BapricTs nikyBanHst metomamu ITAILJL a6o AILJ,
BU3HaYaJu 3a GOPMYJIOIO:
BapTIiCTh | IHsI JTIKyBaHHS x 365 IHIB X
KIJIbKICTbh XBOPUX B YKpaiHi

PospaxyHku 3ailicHIOBaJMCh BiAINOBIAHO 1O 3a-
tpatr Y <«IHcTutyr Hedponorii HAMH VYkpainu»
npotsarom 2018 poky mis 3a0e3redyeHHs JiKyBaHHS
Metogamu JIH3T (ta6n. 1). Bapricth BUTpaTHUX Ma-
tepianmiB msa [, TI®, ITAIT, ATT/] Bu3Hadajach Ha
BiIKpUTUX TOprax.

Tabauys 1

Baprictb onniei I'/I, cecii Ta JiKyBaHHS 0HOr0 XBOPOI'O MPOTATOM POKY

HaiivenyBanusa

Bapricts, rpH. (% Bin 3arajibHoi BapTOCTi)

IIpsami MmeauyHi BUTPATH

Bumpammui mamepiaau o0aa cemodianizy

Hianizatop 734,02
KpoBonpoBinzHa MaricTpajib 220,42
AprepianbHa (icTyJbHA TOJIKa 27,82
BeHno3zna dictynpHa roinka 27,82
KapTpuax nmopomkosuii ajist 6ikapOOHATHOTO 264,29
reMoianizy

VinbTpadinbTp A1 HAATOHKOTO OYUIIIEHHS BOAU 19,15
KucnotHuii KOHIEHTpaT 168,2

BCbHOI'O 1461,72 (66%)
Iumpadiaaizui aikapcoki 3acoou
Iermapun 13,31
0,9% posunu NaCl 8,06
BCBHOI'O 21,37 (0,9%)
Meduuni mamepiaau
PykaBuuku 4,82
npun iH’eKuiiHui 2,18
bunt 3,1
Bara 7,58
ITnactup 6,77
[Memtoiika ogHOpa3oBa 8,11
Macka MenuyHa 2.4
BCbOI'o 34,96 (1,8%)
6 Mpo6AeMK OPraHi3alLlii T eKOHOMIKM YKPQIHCKNI XKYPHOA HEDPOAOTI Ta AlaAizy N24 (64) 2019
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IIpoooscenns mabauyi 1

HaiimenyBannsa

BapricTs, rpH. (% Bin 3arajabHoi BapTocTi)

3abe3nevenns ximivnoi ma mikpooiono2iunoi 6e3nexu

baxkrepioJioriuHi nmociBu 3MuBiB Ta BOAU 13,98
BuzHaueHHS XiMiYHOTO CKJIany BOAU 1,02
PernaMeHTHi poOOTH CUCTEMU BOJOOYMIIIEHHS 14,6
AHTUCENTUK IS WIKipU 4,15
Jesingikytoui Ta MUITHI 3acO00Mn 4,32
II1BuaKO3HOIIYBaHW I iHBEeHTap (TaHYipKU, TYOKH) 2,74
Crepuiizallis MeIMYHUX MaTepialiB 0,2

BCHOI'O 41,01 (1,7%)
JlaGopaTopHMii Ta iIHCTPYMEHTAJIbHUI MOHITOPUHT 65,37 (2,9%)
naiieHTa

EC3, JI33 88,54 (3,9%)
3apo0biTHa 1nJjaTa Ta HapaxyBaHHS Ha 3apo0iTHY 235,7 (10,8%)
TiaTy

Ilpami nemeduuni gumpamu

KomyHanbHi mocayru (BogornocTayaHHsI
Ta BOJOBIIBEICHHS, TEILJIONOCTAYaHHS],
eJIEKTPOEHEPTist)

170,47 (7,7%)

Vruizariig 6i0JIOTiYHMX BiIXOIiB Ta BUBI3 CMITTS

15,04 (0,7%)

ITPOTATOM POKY

IIpanHsa 8,4 (0,4%)
Amoprtusauia I/l - MammH 63,12 (2,8%)
MeTposioriYHU KOHTPOJIb MEIUYHOT TEXHIKU 9,1(0,4%)
Bapricts 1 cecii I'/T 2214,8
BAPTICTb JIIKYBAHHA I'T 1 XBOPOI'O 345 508,8

PesyabraTn. Cranom Ha 01.01.2019 p. metomom
I'l B Ykpaini aikyBanuch 5365 nauieHtis [4]. Bigmo-
BiIHO, iHIMKATMBHA BapTiCTb JIiIKyBaHHSI XBOPUX Ha
XXH V cr. I'/ll B Ykpaini npotsirom 2018 poky craHo-
Buia 1 853, 65 MutH. TpH.

BapricTe JnikyBaHHS mnamieHTiB Metogom [ID,

ITAITI, ATI nomaHi B Tabauusx 2, 3, 4.

Tabauysa 2
Bapricts ogniei II® cecii Ta JiKyBaHHS 0XHOTO XBOPOT0 MPOTATOM POKY
HaiivenyBanus Bapricts, rpa. (% Bin 3arajibHoi BapTOCTi)
IIpsami MeauyHi BUTPATH
Bumpammni mamepiaau daa zemooiaghirvmpauii

HianizaTop 609,9

KpoBomnposigHa mMaricTpaib 383,46

ApTepianbHa ¢icTybHa rojika 25,68

BeHosHa ¢icTynbHa roika 25,68

BikapGoHaTHUIT KOHLIEHTpAT 193,67

VibTpadiabTp MI HAATOHKOTO OYUIIEHHS BOIN 97,61

KucnotHuii KOHIEHTpaT 179,09

BCbHOI'O 1515,09 (66,7%)
YKPOTHCBKMIM XYPHOA HEPPOAOFT Tal AlaAizy N4 (64) 2019 MpoGAeMM OPraHI3aLLi TO EKOHOMIKK 7
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IIpooosicenns mabauyi 2

HaiimenyBanns Bapricts, rpH. (% Bin 3arajibHoi BapTOCTi)
Inmpadiaaizui aikapcoki 3acoou
Iemapun 13,31
0,9% po3uun NaCl 8,06
BCbHOI'O 21,37 (0,9%)
Meduuni mamepiaau

PykaBnuku 4,82
AHTHUCETITHK JJIs IIKipy 4,15
Impui, 16’ eKIiinHNi 2,18
bunrt 3,1
Bara 7,58
ITnactup 6,77
ITentomka omHOpa3oBa 8,11
Macka MmegnaHa 2,4

BCbhOI'O 39,11 (1,7%)
3abe3neuenns xXimiunoi ma mMikpobioaoziunoi 6e3nexu

BakTepioyioriyHi mociBu 3MUBiB Ta BOAU 13,98
BuzHaueHHs XiMiYHOTO CKJ1aay BOAU 1,02
PernaMeHTHi poOOTU CUCTEMU BOJOOYMILICHHS 14,6
He3iHdikyoui MUitHI 3acobu 4,32
[IIBuaKO3HOLIIYBaHUI iHBEHTap 2,74
Creputizaiiiss MeTUYHUX MaTepialiB 0,2

BCbOI'O

36,86 (1,6%)

JlabopatopHuii Ta iIHCTpYMEHTAJIbHUIA MOHITOPUHT

65,37 (2,9%)

nanjieHTa

EC3, JI33 88,54 (3,9%)

3apobiTHa 1Jj1aTa Ta HapaxXyBaHHS Ha 3apo0iTHY 235.7 (10,4%)
iaty ’ P

Ilpami nemeouuni eumpamu

KomyHanbHi tociyri (BOAOIMOCTaYaHHS
Ta BOAOBiIBEACHHS, TEILJIONOCTAYaHHSI,
€JICKTPOCHEPTisT)

172,36 (7,6%)

Yrunizarig 6i0JIOriYHMX BiIXOIiB Ta BUBI3 CMITTS

15,04 (0,7%)

[TPOTATOM POKY

IIpanus 8,4 (0,4%)
Amoprusanisa IJI-Manmy 63,12 (2,8%)
MeTtposioriyHUil KOHTPOJIb METUYHOI TEXHIKU 9,1(0,4%)
Bapricte 1 cecii [1® 2270,06
BAPTICTb JIIKYBAHHA TA® 1 XBOPOI'O 354 129,36

Cranom Ha 01.01.2019 p metomom I'I® mikysanzock 2061 xBopuii [4]. TakuM YMHOM, iIHIMKATUBHA BapTiCTh

nmikyBaHHs xBopux Ha XXH V ct. I'1® B Ykpaini npotsirom 2018 poky ctaHoBmiia 729, 86 MiIH. IpH.
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Tabauysa 3
Bapricts 1 naa aikyBannsa xsoporo Ha XXH VI meromom ITAII/L Ta mpoTsrom poxy

HaiivenyBanus Bapricts, rpH. (% Bin 3arajibHoi BapTOCTIi)

Burpatni marepianu aist ITATT]L

(MiKY 3 HianizyrounM po34rmHOM)

Menuuni matepianu (karerep mis I1]1, mepexinHa
TpyOKa, THTAHOBUI aJanTep, 3aTHCKay, KOBIAYOK)
JlaGopaTopHuii Ta iIHCTpyMEHTAIbHUI MOHITOPUHT

886,34 (86,3%)

39,11 (3,8%)

65,37 (6,4%)

malieHTa

EC3, JI33 33,06 (3,2%)
iig:SiTHa IJ1aTa Ta HapaxyBaHHS Ha 3apO0iTHY 2,67 (0.2%)
KomyHanbHi mociyru 0,79 (0,1%)
Baprictb onHoro aHs gikyBaHHs TTATTJT 1027,34
BAPTICTbB JIKYBAHHA [TPOTATOM POKY 374979,1

Cranom Ha 01.01.2019 p metomnom ITAII nikyBanocs 783 naitieHTa [4]. OTxe, iHAMKAaTMBHA BapTiCTh JiKy-
BaHHs xBopux Ha XXH V cr. [TAIT]l B YKpaiHi npoTsrom poKy craHoBuja 293, 61 MJIH. IpH.

Tabauys 4
Baprictb 1 ang aikyBannsi xgoporo Ha XXH V]I meromom AIIJIl Ta npoTsrom poky

HaiivenyBanus Bapricts, rpH. (% Bin 3arajibHoi BapTOCTI)

Burparni marepianu mst AT/ (mitiku 3
JiaTi3yl0uuM PO3YMHOM)

Menununi matepianu (karerep aas I1]1, mepexinHa
TpyOKa, THTAHOBUI afanTep, KOBMAYOK)

1411,92 (92,2%)

19,54 (1,2%)

JlaGopaTopHi Ta iIHCTpyMEHTaIbHI 00CTEKEHHS 65,37 (4,2%)
EC3,J133 33,06 (2,1%)
iiz:SiTHa IiaTa Ta HapaxyBaHHSI Ha 3apO0iTHY 2,67 (0.2%)
KoMyHaabHi mociayru 0,79 (0,1%)
Baprictb ogHoro aHs jgikyBaHHs AT/l 1533,36
BAPTICTbB JIIKYBAHHS ITPOTSITOM POKY 559 676,4

Cranom Ha 01.01.2019 p metonom ATTJ] nikyBanuce 81 mawieHT [4]. BapTicTh ikyBanHs xBopux Ha XXH V cT.
AT/l B YkpaiHi npoTaroM poky ctaHoBuia 45, 34 MJIH. TpH.
CymapHa BapTicTh JikyBaHHs1 Metogamu JJH3T npotsarom 2018 poky B YKpaiHi mogaHa B Ta0aulli S.

Tabauys 5
Cymapna Baprictb jgikyBanna Metogamu [IH3T nporsrom 2018 poky B Ykpaini
Metomu AIH3T (MiH. TpH.) Bcworo
il oo TATI AT (MJIH. TpH.)
1 853, 65 729, 86 293,61 45, 34 2922, 46
Otxe, BapTicTh JiKyBaHHS XxBopux Ha XXH V Oorosopennsa. Pedopma cucteMu OXOPOHH

ct. metogamu JH3T nporsrom 2018 poky ckiana 300poB’s mepeadayvae BIPOBAIXEHHS AepP>KaBHOIO ra-
2 922,46 maH. rpH; TI+T D — 2 583,51 MJIH. TpH, @ PaHTOBAHOTO MAKETY MEAUYHOI JOIIOMOTHU, SIKUi Oyie
TTATIO+ATILI — 338, 95 MJIH. IpH. npogiHaHCOBaHMUI y MeXaxX MNporpaMu JIepXXaBHUX

Buxoasiuum 3 Hamwmx po3paxyHKiB HalBaromi- rapaHTiil. Ha cborogHi He BU3HaU€HO, 1110 CaMe MOXe
1100 CKJIaOBOIO 3aTpaT s mpoBeaeHHs [H3T Oyna rapaHTyBaTu AepxaBa IS BiAIIIKOAYBaHHS BUTpaT Ha
BapTicTh BUTpaTHMX MartepiaiiB: I'Jl a6o I'N® 66%, nikyBanHs xBopux Ha XXH V cT. 3 3acToCcyBaHHSIM Me-
ITAIII 86,3%, AT 92,2% Bin ycix BUTpaT. toxis JIH3T.

YKPOTHCBKMIM XYPHOA HEPPOAOFT Tal AlaAizy N4 (64) 2019 MpoGAeMM OPraHI3aLLi TO EKOHOMIKK 9
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BinnoBinHO 10 CBiTOBOI MpakTUKW BUTpPATU Ha
HOH3T cxinanpawots Bin 1,3% (high income countries)
10 3% (low income countries) Hal[iOHAJIbLHOIO OO-
JDKETy OXOPOHM 310poB’st [2]. YKpaiHa BiZTHOCUTBCS,
HaxaJlb, 10 low middle income countries [5]. Kpai-
HU LIi€1 TPYIU, 32 JaHUMU CBITOBOro OAHKY y cepef-
HbOMY BHUTpavaloTh 2,85% HallioHaJIbHOTO OIOMXETY
OXOPOHM 3[I0POB’s, BiALIKOAOBYIOUM 56,5% 3aTpaT Ha
OH3T [6].

CepenHbopiuHa BapticTh '/l y CBiTi CTaHOBUTH
22617 ikonuBaeThbes Bim 1560 $ y Kamepynimo 103 187
$ y Hinepnanmax. ¥ LMI kpainax 1eil mokasHUK cTa-
HoButh 10 140 §. CepenHbopiuHa BapTiCTh JiKyBaHHS
nauieHTa MerogoM I1/1 cranosuts 20 524 $ i KoauBa-
eTbes Bim 5520 $ y Tynici go 99280 $ y OAE. ¥V LMI
KpaiHax CepeHs BapTiCTh JIiIKyBaHHS 3a PiK CTAHOBUTh
11633 $[2].

YkpaiHchki peanii geuto iHmi. ButpaTtu Ha oxo-
POHY 310pOB’4 3a AepKaBHUM OromxkeToM Ha 2020 pik
ckianyTh 116 mapn. rpH., 3 HUX — 17,7 MJIpA. TpH.
cyOBeHIii Ta 72 MJpHO. IPH. HA MpOrpamMy MEIUYHUX
rapaHriii, Bkiodarouu 44,4 Mapa. rpH. Ha croeuliati-
30BaHy aMOyJ1aTOpHY i rocrmiTajJibHy JOMNOMOTY. 3 ypa-
XYBaHHSIM PiBHS IIOPiYHOI CMEPTHOCTi, HEOOXiTHOCTI
JIiIKyBaHHSI HOBUX TauieHTiB, mpotsaroM 2020 poky
MOTPiOHO 3a0e3MeYnuTU MiHiMadbHY JOCTYNHicTh ['/]
~ 10000 xBopum Ta I1JI 61u3bko 1300 nawieHtam [7].
InavkaTrBHA BapTicTh TaKoro JikyBaHHs ckaage ['1] —
3455,09 maH. rpH.; T1 — 487, 48 MJIH. TpH.; CyMapHO
3942, 57 MAH. TpH.

OueBUAHO, [0 HEOOXiTHO YiTKO BU3HAYUTU ITH-
TOMY Bary (piHaHCYBaHHS JIiKyBaHHSI XBOPUX METOJa-
mu JJH3T 3 nepkaBHOro 0l0AXETy, MiclieBOro oodyac-
HOT0, MiCbKOTO Ta PailOHHOTO OIO/IKETY.
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Abstract. Pericardial effusion secondary to contrast nephropathy is a very rare clinical
condition. Patients have a volume load increase secondary to acute renal failure. In such
a case, the progression of pericardial effusion with tamponade may follow a very rapid
course contrary to what is believed.

In this case, a 78-year-old male patient with diabetes mellitus and hypertension was
admitted to the emergency department with complaints of decreased urine output, nausea,
and vomiting. The patient was diagnosed with acute renal failure secondary to contrast
nephropathy. Pericardial effusion amount was found to be 2 cm by thorax tomography.

As the patient who had no urine output when his vital signs were stable became unstable
during dialysis preparation and manifested clinical symptoms of cardiac tamponade,
immediate pericardiocentesis was performed. Following that, he became stable and was
transferred to the intensive care unit. In current guidelines regarding indications for
pericardiocentesis, it is stated that drainage should be performed when the amount of
effusion is more than 2 cm in the absence of tamponade, suspected bacterial infection or
neoplastic etiology. However, in contrast to the standard approach to patients with acute
renal failure, our suggestion is that the indications for pericardiocentesis may be broader
in the presence of pericardial effusion.

Keywords: cardiac tamponade, contrast nephropathy, case report.
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Pestome. [lepurapoianvhuii éunim na goni konmpacmuoi Hegpponamii € dyxce piOKiCHUM KATHIMHUM CIMAHOM.

o 6iddinenns negidknadnoi donomoeu 6yn0 npuilHamo 78-piuHoeo nayienma iz yykposum diabemom ma einepmo-
HIYHOM X680p000I0 3i CKapeamu Ha 3MeHUleH s ce1osudinens, Hydomy ma oaroeomy. Y nayicuma diaeHocmyeanu 2ocmpy
HUPK08Y HedocmamHuicms ma nepukapoiarbHuil UNim 6AU3bK0 2 cM 3a 00NOMO20t0 Momozpagii epyoHoi KaimuHu.

ITlauienmy poznouamo aikysauHs eemodianrizom, are y 36’13Ky 3 MaHihecmauiero KAiHIMHUX CUMNIMOMIE mam-
noHadu cepys, iomy 0yn0 HeeailHo npoeedeHo nepukapodioyenmes. 3a2anom, cy4acHi HACMAHOBU PeKOMEHOVIOMb 3d-
cmocysants nepukapdiouenmesy auuie y pasi HaseHocmi binvute 2 cM nepukapdianbHo2o eunomy ma 3a 8i0CymHocmi
mamnoHaou, nido3pu Ha bakmepianvHy ineKuyiro abo Heonaacmuury emionoeiro. OOHaK, Ha 8IOMIHY 8i0 cmaHOapmHo2o
nioxody, Mu npunycKaemo HeoOXionicmo po3uluperHs NOKA3aHs 0o nepukapoioyenmesy y NAUICHMIG 3 20CMPOH) HUPKO-

68010 Hedocmamuicmio.

KniouoBi cioBa: cepyesa mamnonada, konmpacmua Heghponamis, KAiHIMHUT 6UNAOOK.

Introduction. Contrast-enhanced tomography is
increasingly used in relation to differential diagnosis in
emergency departments [1]. Contrast agents are used
to improving image quality and perform target-directed
screening in patients who had computed tomography
scans (CT). Contrast-induced nephropathy is an impor-
tant side effect. It is defined as an increase in serum cre-
atinine by 25% or 44 mmol/L within 48-72 hours after
exposure [2]. It develops in approximately 6% of patients
who had contrast computed tomography scans [3]. Peri-
cardial effusion is an important predictor of mortality in
a patient who developed acute renal failure [4].

In this case, our objective was to evaluate the appli-
cations of pericardiocentesis in a patient who developed
pericardial effusion secondary to acute renal failure fol-
lowed by cardiac tamponade.

Case report. A 78-year-old male patient with hy-
pertension and diabetes mellitus, who use amlodipine
and metformin, presented to the emergency department

Nihat Miijdat Hokenek
nihathokenek@gmail.com

with a chest complaint, abdominal pain, and decreased
urine output. It was found out that the patient was ad-
mitted to the emergency department with chest pain 5
days earlier and a thoracic contrast-enhanced comput-
ed tomography scan had been done during the etiology
investigation. This CT scan had shown no pericardial
effusion (figure 1), and the patient on his arrival had
been determined to have GCS of 15 with TA: 110/60,
pulse:110, and Sato 2:94.

Fig. 1. The thoracic contrast-enhanced CT
scan of the patient.
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Biochemical examinations of the patient revealed
a creatinine level of 4.16 mg/dL, urea level of 94 mg/
dL, albumin level of 27 g/L. As a sign of deep metabolic
acidosis, blood gas pH value was found out 7.17. 5 days
earlier, the creatinine and urea levels of the patient on
his arrival had been 1.01 mg/dL and 41 mg/dL.

Having seen that the patient had no urine output
during follow-up, contrast nephropathy was accepted
due to his history of 5 days earlier. With the patient hav-
ing chest pain, physical examination revealed bibasilar
crackles in respiratory sounds. Moreover, heart sounds
were heard deeply during cardiac auscultation. In the
emergency department, a non-contrast thoracic com-
puted tomography scan was performed to the patient
who had an increased cardiothoracic index as it was
seen by portable chest X-ray. 2 cm of pericardial effu-
sion was detected in his CT scan (figure 2).

Fig. 2. The second non-contrast CT scan of the patient.

Clinical tamponade was not considered for the pa-
tient whose vital signs were stable at that time. The pa-
tient was evaluated in favor of uremic pericarditis, and
hemodialysis was planned rather than pericardiocente-
sis. Immediate pericardiocentesis was performed to the
patient whose general conditions deteriorated and who
became instable during follow-up in the emergency
department (TA: 80/40, pulse: 145, SS: 25). Approxi-
mately 400 mL of serohemorrhagic fluid was drained
from the patient by ultrasound-guided subxiphoid ap-
proach.

He was dialyzed and followed up daily with echocar-
diography, urea, creatinine and electrolytes. On the first
day of follow-up, the levels of creatinine and urea were
observed as 4.62 mg/dL and 90.42 mg/dL. On the fifth
day of the treatment, the creatinine and urea levels of the
patient were 1.4 mg/dL and 98 mg/dL, while echocar-
diograms showed no pericardial effusion. No growth was
observed in the pericardial fluid culture.The patient was
diagnosed with uremic pericarditis caused by acute renal
failure secondary to contrast nephropathy.

Discussion. Acute renal failure is characterized by
a sudden decrease in renal functions. While creatinine
increase in contrast nephropathy usually starts within
24 to 48 hours of contrast exposure, creatinine levels

begin to decrease within 3 to 7 days [5]. Diagnosis is
made by clinical presentation and exclusion of other
causes of acute renal failure because drugs can also
make it. In this case, our diagnosis was supported due
to the fact that the patient was diabetic, he had received
a contrast agent on his first arrival of 5 days earlier, he
had no history of any renal disease, the levels of urea
and creatinine in his previous records had been always
within the reference range, and there was no history of
nephrotoxic agent intake.

Although pericardial effusion is generally seen in
patients with chronic renal failure or genetic diseases,
pericardial effusion is very rare in patients with acute re-
nal failure [6]. This condition is very mortal in patients
with acute renal failure. Patients with chronic renal fail -
ure are more likely to develop chronic pericardial effu-
sion due to a volume load increase [7]. The incidence
of patients with acute renal failure who receive dialysis
treatment has decreased to approximately 5% [7].

Algorithmic approaches to pericardial effusion gen-
erally recommend that pericardial drainage should be
performed when clinical tamponade becomes available
[8]. Especially in one of the written algorithms, it is stat-
ed that drainage should be performed when the amount
of effusion is more than 2 cm in the absence of tampon-
ade, suspected bacterial infection or neoplastic etiology
[8]. However, there is no specific recommendation for
acute pericardial effusion that develops in patients with
acute renal failure. Therefore just like other emergency
diagnoses, acute renal failure also needs to have alterna-
tive methods to understand and manage [9].

It should be kept in mind that pericardial effusion
secondary to acute renal failure may cause a clinical
tamponade by showing a rapid and aggressive course.
This can be a surprising and new condition for clinician
such as drug side effects [10]. Especially in cases such as
ours, the indications of pericardiocentesis may be con-
sidered widely in the presence of pericardial effusion
accompanied by acute renal failure. Although pericar-
diocentesis is recommended when tamponade occurs
clinically, it may be beneficial to consider pericardio-
centesis when the patient is stable, due to the fact that
pericardial effusions associated with acute renal failure
can rapidly become unstable. If a radiological effusion
is present in patients with acute pericarditis, pericardio-
centesis may decrease the mortality of the patient.

Conclusion. Pericardial effusion can rapidly be-
come life-threatening in patients with acute renal fail-
ure. Emergency pericardiocentesis before RRT may
reduce mortality in the presence of radiological cardiac
effusion, even if no cardiac tamponade occurs clini-
cally.
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Abstract. Immunosuppressive drugs predispose the kidney transplant recipient to
reactivation of cytomegalovirus (CMYV) infections. Prophylaxis given to these patients
is very important for the prevention of opportunistic CMV infections.

The objective of this study was to evaluate the short term and standard-dose
valganciclovir prophylaxis for CMV infections in living donor kidney transplantation.
Methods. This study is retrospective one. Between April 2014 and April 2019 100
patients after living donor kidney transplantation with results CMV PCR-DNA and
prophylactic treatment were studied retrospectively at Medipol University Medical
Faculty Hospital Organ Transplantation Department, Istanbul, Turkey.

Results. The mean age was 38.3%£15.6 years. 68 (68%) patients were males and 32
(32%) patients were females. All patients were treated with 900 mg daily and 90 days
valganciclovir prophylaxis. Mean follow-up was 29.1%x15 months. There were not
detected CMYV infections during the follow-up period.

Conclusions: Short term and standard-dose valganciclovir prophylaxis appears to be
successful prevention CMV infections in living donor kidney transplantation.

Keywords. Living donor kidney transplantation, CMV infections, valganciclovir,
prophylaxis.
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Kopekuis anonto3y y aitei 3 He()pOTUIHUM CHHIPOMOM
'"Hauionansauit MenuuHuii yHiBepcuret iMmeHi O.0. boromonbiisg, Kuis, Ykpaina

JlepkaBHa yctaHoBa «IHcTUTYT Hedpotorii HalioHanbHOI akagemii MeauyHuX HayK», KuiB, YkpaiHa

Pestome. Poznadu, noe’asani 3 2inokcicro, 8idieparomo 6aicaugy poib y He360pOMHOMY YPANCEHHI MKAHUH HUPOK
Yepe3 aKkmusizayiro NeéHUX 6MOPUHHUX NPOYecia, moodmo anonmosy.

Memoro Hawoeo docaidxcenns 6ya0 susHayumu pieHi paxmopie, w0 KOHMPOAIOWMb ANONMO3 MA HYKAeAPHOO
mpanckpunuyitinuii gpakmop NF-x B, ix 63a€mM036 30K 3 nopyuieHHAM QYHKYIi HUPOK,; OUIHUMU MONCAUBT 3AXUCHI eqek -
mu mpaouyiiiHoi mepanii 3 000a8aAHHAM AHMUOKCUOAHMHO20 AIKAPCbK020 3Ac00y MOoKopeponry y nediampuuHux nayicH-
mie 3 HeghpOMUUHUM CUHOPOMOM.

Memoou. IIposedeno obcmednicenns 3paskie kpoei 53 dimeil y 6iyi 6id 10 do 15 pokis 3 HeghpomuuHum CUHOPOMOM.
Ob6cmedicents 8KAIOMANO PYMUHHE KAIHIKO-1a00pamophe 00cmedcenHs ma iMyHo010muHe.

Pezyavmamu. Ilpodemoncmposano, wo y dimeil 3 He@ppOMUUHUM CUHOPOMOM BUBHAYAEMbCS BUCOKUIL DiBeHb
npoanonmomuuHozo mapkepa Bax, nusvkuil pieens anmuanonmomuurnoeo gaxmopy BcL-xL ma mpanckpunyiiinoeo
gaxmopy NF-xB (p65). Buseaeno ix 3anexcricmo i0 nopyuienns Qynxuyii Hupok. Ananiz eghpexmuenocmi AiKy8anHs i3
3ACMOCYBAHHAM MOKOGhepony 3aceiouuno 8i0H08AeHHs 0AAAHCY (aKmopy, w0 KOHMPOAIOE ANONmMo3 ma aKmueHicmo

NF-«B.

Bucnoesok. Y dimeii 3 neghpomuunum cuHOpoMoM 8UBHAYEHO NOPYUIEHHS CUCHEMU anonmo3sy, uo moxice bymu

CKOpU208AHO 3ACMOCYBAHHAM MOKOQepoy.

Kmouosi cioBa: sikysanns, moxogpepon, negppomuunuii cundpom, HIIF-1o, Bax, Bel-xL, NF-AB, imyno6no-

MmMuHe.

Introduction. Nephrotic-range proteinuria is the
loss of 3 grams or more per day of protein into the urine
or on a single spot urine collection, the presence of 2 g
of protein per gram of urine creatinine. Nephrotic syn-
drome is the combination of nephrotic-range protein-
uria with a low serum albumin level and edema.

Nephrotic syndrome has many causes, includ-
ing primary kidney diseases such as minimal-change
nephropathy, focal glomerulosclerosis, and membra-
nous nephropathy. Nephrotic syndrome can also result
from systemic diseases that affect other organs in addi-
tion to the kidneys, such as diabetes, amyloidosis, and
lupus erythematosus [1].

Main pathomorphological outcomes that apply to
kidney damage in nephrotic syndrome are glomerulo-
sclerosis, vascular sclerosis, tubule-interstitial fibrosis
[2]. Inflammation plays an important role in the devel-
opment and progression of chronic proteinuric kidney
pathologies and is the primary and persistent violation,
which underlies the pathogenesis of others. In addition
to inflammation, fibrosis has a role in nephrotic syn-
drome. These disorders are accompanied by activation
of the renin-angiotensin-aldosterone system, oxidative

Ievgeniia Burlaka
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stress, endothelial dysfunction and others [1-3]. All
mentioned above pathophysiological violations might
be accompanied by apoptosis.

Apoptosis is programmed cell death that occurs
when kidney disease has a place and plays an impor-
tant role in their physiology. Harmful effects of apop-
tosis are in fact a source of a large number of kidney
cells lost during and/or renal inflammation, scarring,
loss of kidney function. The process of apoptosis is of
fundamental importance to biological pathways ranging
from embryogenesis to aging and normal tissue homeo-
stasis to the stress response. The most common form of
NF-kB is RelA(P65)/p50 heterodimers, which are gen-
erally retained inert in the cytoplasm by the inhibitor
protein, I-kappaB (IxB). Following stimulation of the
cell by a variety of agents, IxB is degraded, allowing
NF-kB to translocate to the nucleus and bind to the
promoter regions of its multiple target genes [4, 5]. The
molecular mechanisms underlying irreversible renal
damage in children with nephrotic syndrome depend-
ing on apoptosis activation might be a potential thera-
peutic issue its treatment.

The main tasks in nephrotic syndrome treatment
are renal insufficiency compensation, complications
prevention and lowering the rate of the disease
progression. Basic medicines for nephrotic syndrome
treatment are immunoregulative drugs (corticosteroids,
immunosuppressive  agents), ACEi, angiotensin
receptors blockers. The pharmacologic manipulations
that reduce urinary protein excretion in humans
also limit the progressive decline in renal function.
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Antihypertensive drugs have been used in humans to
slow the progression of renal disease in diabetic as well
as non-diabetic glomerulopathies. ACE inhibitors,
for the same level of blood pressure control, are more
renoprotective than other antihypertensives also used in
human nephropathies, and this appears to be linked to
their property of lowering urinary proteins to a greater
extent than conventional drugs [6]. However, there
are no specific non-toxic drugs regulating apoptosis
and apoptosis-dependent disorders in this cohort of
patients.

Materials and methods. Patients. An examination
of renal biopsies of 53 patients (aged 10 to 15 years)
with nephrotic syndrome hospitalized in the Pediat-
ric Nephrology Unit of the Children Clinical Hospital
Ne7 (Kyiv, Ukraine) was done. All patients were treated
accordingly to the local protocols. Among all patients
24 (45.28%) were with hormone-sensitive type of ne-
phrotic syndrome, others — 29 (54.72%) represented
the hormone-dependent type of nephrotic syndrome.
Complex examination other than conventional methods
(inspection, monitoring blood pressure, general and bio-
chemical blood tests, determination of daily proteinuria,
urinary sediment study and concentration ability of the
kidneys, ultrasound of the abdomen, etc.), immunohis-
tochemical assessment of apoptosis-dependent glomeru-
lar and tubule-interstitial damage were done.

The level of kidney function impairment (stage of
Chronic Kidney Disease, CKD) was assessed by the
value of glomerular filtration rate (GFR). GFR was
calculated by the Schwartz formula.

All patients were treated accordingly to local pro-
tocols which include corticosteroids (prednisolone),
immunosuppressive drugs (CellCept, Leikeran), ACEi,
diuretics (furosemide). An antioxidant (Vitamin E - to-
copherol) besides mentioned above drugs in dose 100

w: 5oL« [T
WB: p-actin “

Control CKD-l CKD 1I-1ll

mg/day was administered to patients from the experi-
mental group for 1 month.

Immunoblotting for detection of Bax, Bcl-xL, NF-«xB.
Proteins solubilized in Laemmli sample buffer were re-
solved in polyacrylamide gels by SDS-PAGE and trans-
ferred to a polyvinylidene difluoride membrane. Mem-
branes were then blocked in 5% non-fat milk in TBS-T
(136 mM NaCl, 10 mM Tris, 0.05% Tween 20) and
immunoblotted using the Bax, Bcl-xL, NF-kxB and
HIF-1a Ab (Cell Signaling Technology, Danvers, MA
USA) and actin mouse mAb (BD, Lexington KY, USA)
for 1 hour at room temperature. The actin mouse mAb
was used as a loading control. After three washes with
TBS-T, the membranes were incubated with second-
ary anti-rabbit or anti-mouse antibodies labeled with
horseradish peroxidase for 1 hour at room temperature.
Membranes were washed three times with TBS-T. The
protein bands were visualized by chemiluminescent
substrate ECL. Quantification of the protein content
was done by densitometric analysis.

Statistics. Statistical analysis was done using the
method of variation statistics (STATISTICA 6.0) and
nonparametric statistical approaches (Mann-Whitney
test). Results are presented as Mean = SEM. P<0.05
was considered as statistically significant.

Results. Apoptosis regulation in nephrotic children.
We have detected a decrease of anti-apoptotic fac-
tor BcL-xL levels. Detailed analysis shows that levels
of BcL-xL decrease gradually depending on kidney
function impairment. In nephrotic children with pre-
served kidney function, BcL-xL levels were decreased
t0 75.1£2.2% in comparison to control values (p<0.01).
In patients with CKD II-III decrease in BcL-xL docu-
mented as 60.1£1.8% of control value (ta p<0.001)

(Fig. 1).

Immunoreactivity, %

Control CKD CKD Il

Fig. 1. BcL-xL levels in children with nephrotic syndrome.* — p<0.05.

NF-xB levels in nephrotic children. We performed
a measurement of NF-xB (p65 subunit) that is respon-
sible for protection against apoptosis. A pronounced
decrease in its activity detected in all nephrotic chil-
dren. In nephrotic patients with CKD I the level of

NF-«xB decreased by 15.2+5.9% as compared to control
(P<0.01) and by 20.6%6.4% in nephrotic patients with
CKD II-IIT (P<0.001). A comparison between CKD I
group and CKD II-III group didn’t show any statistical
difference (Fig. 2).
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Control CKD1 CKD Il

Immunoreactivity, %

Control CKD- CKD 111l

Fig. 2. Levels of NF-«xB in nephrotic children. *- P<0.05.

Therapeutic correction of the apoptotic process in
children with nephrotic syndrome. To evaluate the ef-
fectiveness of treatment in children with nephrotic syn-
drome all patients were randomized and divided into
three groups. The first group (main group) were chil-
dren with nephrotic syndrome who received conven-
tional basic therapy. The second (experimental group)
were children with nephrotic syndrome who received
conventional basic therapy and tocopherol. The third
group (control) included 45 healthy children matched
by age and sex.

In our previous study, we found that after the
course of therapy all children investigated for serum
level marker of chronic hypoxia HIF-1a show the de-
creased level as well as Bax levels [7].

Here we performed the measurement of serum
levels of anti-apoptotic factor BcL-xL. In children in-
cluded in the main group, BcL-xL concentration was
decreased to 81.7% + 1.9% (p <0.001) as compared to
control. The control group value was taken as 100%. Af-
ter the course of treatment BcL-xL value was increased
t0 94.4% * 1.0% (p<0.01) as compared to level before
treatment. Children from the experimental group ex-
hibited BcL-xL before treatment at level 81.2 + 1.8%
(p<0.001) as compared to the control group. After the
course of treatment, BcL-xL was up-regulated to 87.25
+ 1.6% (p<0.01) in comparison to the level before
treatment (Fig. 3).

After the course of treatment, all patients were an-
alyzed for NF-xB levels. In patients of the main group
the level NF-«xB before treatment was down-regulated
to 74.2+1.06% in comparison to the control group
(p<0.001). Control group value we set as 100%. After
the course of treatment, the level of NF-kB increased
up t0 90.84+2.51% (p<0.01). In children from the exper-
imental group, the level of NF-kxB was down-regulated
to 75.1£1.98% (p<0.001) as compared to the control
group. After the treatment, we found a slight increase in
NF-xB up to 76.7£2.17% (p>0.05).

Discussion. Progression to irreversible renal paren-
chymal damage and end-stage renal disease is the final
common pathway of chronic proteinuric kidney disease
and is relatively independent of the type of initial insult.
Previously, the number of proteins found in the urine,
taken as an indicator of the underlying abnormality in
glomerular permeability, was considered by most ne-

Main group ~ Experimental group

Before  After Before  After
treatment treatment treatment treatment

Contral

WB: BclL-xL
VB Baclin - — — ——
; e ..
= .
>:\ 1
| I I I
q
g .
5
=2
E .
g
=

Main group ~ Experimental group

After After
treatment treatment treatment treatment

Before Before

Control

Fig. 3. Treatment effect of anti-apoptotic factor BcL-xL. *-
P<0.01. **- P<0.001.

phrologists simply as a marker of the severity of renal
lesions. Today the results of many studies indicate that
proteins filtered through the glomerular capillary may
have intrinsic renal toxicity, which together with other
independent risk factors such as hypertension, can play
a contributory role in the progression of renal damage
[1, 5]. Indeed, the secondary process of reabsorption
of filtered proteins can contribute substantially to renal
interstitial injury by activating intracellular events, in-
cluding up-regulation of vasoactive and inflammatory
genes, apoptosis activation. The corresponding mol-
ecules formed in excessive amounts by the renal tubules
cause an interstitial inflammatory reaction that normal-
ly precedes renal scarring and correlates with declining
renal function.

A reduction in proteinuria is associated with a
slower decline in GFR. Enhanced albuminuria leads
to secondary pathological processes — inflammation,
hypoxia, fibrosis [8]. Ischemia as a result of peritubu-
lar capillary loss or hypoperfusion is also considered
a major factor for the progression of tubulointersti-
tial damage, which is closely associated with impair-
ment of renal function. Renal tissue hypoxia induces
profibrogenic responses and tubulointerstitial injury,
which includes degeneration, dedifferentiation, cell
death [9-11]. Microenvironmental changes, such as
hypoxia, strongly affect inflammatory cell recruitment
and function. Moreover, hypoxia has been shown to
induce apoptosis, where HIF-1 plays a complex role.
It has also been demonstrated that the expression of
HIF-1a significantly correlated with apoptosis and the
pro-apoptotic factors, such as caspase-3, Fas, and Fas
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ligand. This finding has been shown in in vitro models
[12].

Tocopherol is a fat-soluble antioxidant that is able
to intercept free radicals in the plasma membrane,
which helps to prevent the oxidative damage to lipids.
It is known that patients with CKD have reduced levels
of tocopherol in plasma, which is a prerequisite for this
use in therapies [13]. Previous studies have shown that
the administration of tocopherol in patients with CKD
helped to reduce the risk of cardiovascular complica-
tions, increased activity of endogenous antioxidant sys-
tems - GPX, catalase [14]. In our previous study [7] we
have shown that treatment with an antioxidant lowered
the hypoxia-induced cell damage as well as the eleva-
tion of HIF-1alpha in vitro [15]. Here we demonstrate
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Abstract. The purpose of this research was to investigate the possible protective effect of
melatonin, as a potent antioxidant on I/R-induced renal injury in rats.

Methods. We used 28 female Wistar albino rats weight 200-250g. The rats were randomly
divided into 4 groups. Control Group (C): They were fed with only standard rat diet and
tap water without drug injections or ischemia-reperfusion. Melatonin Group (M): 25 mg/
kg melatonin was administered i.p 30 min. Ischemia/Reperfusion Group (I/R): Rats
were subjected to 45 min of renal pedicle occlusion followed by 24 hours reperfusion.
Melatonin+ischemia/reperfusion Group (M+I/R): Melatonin (25 mg/kg) was
administered 30 min prior to ischemia and immediately before the reperfusion period. Rats
were subjected to 45 min of renal pedicle occlusion followed by 24 hours reperfusion.
Results. While MDA levels increased in the I/R group, SOD and GST activities were seen
to be significantly increased. Although the increase of the SOD activity was observed in
the M+1/R group, no meaningful difference was found. MDA levels were significantly
decreased in M+1/R group compared to the control group, CAT and GST activities were
significantly increased.

Conclusions. Our results show that the treatment with M may prevent kidney damage due
to ischemia result in increasing oxidant stress peroxidation damages further. Melatonin
or its metabolites are capable of neutralizing free radicals and non-radical oxygen-based
reactants. This study suggests that melatonin may be an effective antioxidant agent.

Key words: rat, melatonin, ischemia, reperfusion.
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I'.O. Onnep?, M. KaBytky®

OujiHKa NpoTEeKTUBHOIO BILIMBY MEJIATOHIHY HA META001i3M BiJIbHUX PAJIUKATIB
Y HAPKaX ILypiB B YMOBAX ilieMiYHO-penepdy3iiiHOro nomKkoKEeHHA

"Hyx-Haci fI3ran yHiBepcureT, (hakyJIBTET 3M0POB 1, XapuyBaHH Ta mieTojorii, Kaiicepi, TypeaunHa

*MennuHuii hakynsTeT yHiBepcuTety Epuiec, Kadenpa ricrosorii Ta em6piosorii, Kaiicepi, TypeuunHa

*MenunyHa 11koJjia yHiBepcuteTy Komkatene, Kadenpa anaroMii, AdpboH, TypedunHa

*Meaununuii paxyster yHiBepcuteTy Epuiec, kadenpa anatomii, Kaiicepi, TypeuunHa

SLeHTp reHOMY i CTOBOYpOBUX KIIITHH yHiBepcuTeTy Epuiec, Kaiicepi, Typeuunna

*MeauuHmii pakyneTeT yHiBepcuTeTy [asi, Kadenpa MmenuuHoi 6ioxiMii, AHKapa, TypeuunHa

Pesiome. Memoio po6omu 6yn0 docaioumu mMoxucauuil RpOMeKmMUsHUL eghekm MeAamoHiny, K NOMYHCHO20 aH-
MUOKCUOaHmy, Ha iuemiyHo-penepy3itine NOUKOONCEHHS NOUKOONCEHHS HUDOK Y UYDI6.
Memoou. 28 wypie ainii Wistar, aavbinocu, macoro 200-250e 6yau 3anyueni do docaioxucenus. llypu 6yau pando-

mizoeani 'y 4 epynu. Konmpoawua epyna (C): uiypie eodyeanu auuie cmanoapmnoro 0iemor ma 6000npogioHow 60000 Oe3
iH’exyitl nikapcovkux 3acobie abo iwemii-penepysii. Ipyna mearamoniny (M): mesamonin 66oduau y 003i 25 me/ke npo-
mseom 30 xe. lwemiuno-penepysitina (1/R) epyny wiypie niodasaru 45 xé Hupko08iii 0kAr03ii 3 HACMYNHOW 24-200UHHO0
penepgpysicio. Ipyna meaamonin + iwmemis/peneppyszis (M + 1/R): Meaamonin (25 me/xe) 6600uau 3a 30 x6 do iwemii
ma be3nocepednsvo neped nepiodom penep@ysii. Illypie niodasaru 45 x6 HUpkoeiil 0kat03ii 3 HACMYNHOW 24-200UHHON0
penepgysieio.

Pezyaomamu. Hezeaxncarouu na niosuwenns konuyenmpauii MJIA y kpoei wiypie 1/R epynu, mu cnocmepieaau nio-
suwenns akmuenocmi CO ma enymamion S-mparncghepaszu y mxanuni Hupok wiypie 1/R epynu. Xoua y epyni M + I/R
6yn10 makoxc susHavero 30invuients akmusrnocmi COJM, ompumani oani cmamucmuuto He gidpizHsiucy. Pieeno MDA
06y6 cmamucmu4Ho 3Hauyujo Huxcuum y epyni M + 1/R nopieHsno 3 KOHmMpoavHot epynoro, modi sk akmuericms CAT
ma enymamiony S-mpancepasu 3HA4HO NIOBUWEHUMU.

Bucnosku. Hawi pezyrbmamu demoHcmpyroms, wo AiKy8aHHsA MeAamoHIHOM Modce 3anobiemu iulemiuHomy ypa-
JceHHI0 HUPoK. Meaamonin abo iioeo memaboaimu 30amHui Hedmpanizyeamu 8invHi padukany ma HepaoukanbHi peazeH-
mu Ha ocHosi KucHo. Lle docaidxcenns ceiduumo npo me, wjo MeAamonin mMoce 6ymu eqpeKmueHUM GHMUOKCUOAHMHUM
3acobom.

KnrouoBi cioBa: wypu, meaamonin, iwemis, penepgy3is.

Introduction. Ischemia is the limitation of the
blood supply to tissues causing the absence of oxygen
and glucose for cellular metabolism. Ischemia can cause
functional and structural cell damage depending on the
block of the blood flow [1, 2]. Reperfusion is the rear-
rangement of the absence of the factors causing ischemic
tissue blood flow. Reperfusion ensures the energy needs
in ischemic tissue and allows the removal of toxic me-
tabolites. Renal ischemia/reperfusion (I/R) injury oc-
curs in many clinical events, including renal transplan-
tation, aortic aneurysm surgery, partial nephrectomy,
cardiopulmonary bypass, renal artery angioplasty, and
elective urological operations [3-5]. Ischemia/reperfu-
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sion (I/R) injury is a complex event frequently seen in
vascular surgery which can cause functional and struc-
tural cell damage. The incident happening during I/R
have admitted considerable caution over the last twenty
years, and different mechanisms have been suggested to
clarify the source of tissue injury. Although hypoxia and
acidosis are most often included in the damage that oc-
curs during the ischemic period, oxygen-free radicals,
endothelial factors and neutrophils are caused to reper-
fusion damage and occurring the formation of reactive
oxygen species (ROS) [6].

Oxidative stress occurs following ischemia-reper-
fusion. Against endogenous and exogenous oxidative
stress in tissues has been antioxidants [7]. Melatonin
secretion by the pineal gland and is endogenous anti-
oxidants were discovered in 1958 by Lerner et al. [8].

Melatonin (5-methoxy-N-acetyl-tryptamine) is,
mainly secreted from the pineal gland, also from the
lens and bone marrow cells, besides this hormone is
synthesized and secreted in the gastrointestinal system
[7,9,10].
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Melatonin is synthesized from tryptophan in the
pineal gland, is secreted the dark and is bound to plasma
proteins. This hormone is metabolized in the liver [10].
Melatonin, anti-aging is a molecule against chemical to
carcinogens DNA protection, regulation of endocrine
rhythms, to expose some antigonadotropic effect, creat-
ing a protective effect on the nervous system, is involved
in the regulation of many physiological functions, such
as the elimination of the stimulation and free radicals
on the immune system. In different organs and tissues,
melatonin has been indicated by a direct free radical
scavenger and has the antioxidant effect [11, 12]. It is
important that melatonin has high lipophilicity to pro-
tect oxidative stress [13]. Additionally, melatonin plays
an important role in protecting cells against free radical
damage and neutrophil-induced toxicity by limiting in-
creased myeloperoxidase activity [14]. It is known that
free radicals are protected against kidney I/R damage
[15-18].

The objective of this study was to confirm the pu-
tative protective effect of melatonin against oxidative
stress during I/R injury of the kidney. Also in this study,
we apply the dose rate is close to the amount of melato-
nin secreted melatonin in humans (25 mg/day). The re-
sults of the literature data demonstrated that this study
is one of the rare experiments on female rats.

Materials and methods. Animals and study design.
In this study, [28] female Wistar albino aged 8-10 weeks
and weighing 250-300 g were obtained from Erciyes
University experimental and Clinical Research Center
(DEKAM). The study was registered at DEKAM with
the permission of Erciyes University Experimental Ani-
mals Local Ethics Committee, Approval No. 13/133,
and dated 13/11/2013.

The rats were randomly divided into four groups;
control (C), ischemia/reperfusion (I/R), melatonin
(M) and melatonin+ischemia/reperfusion (M+I/R)
and each one containing 7 rats. 24 hours later, the rats
were killed and the left kidneys were quickly removed,
decapsulated and divided longitudinally into two equal
sections. One was placed in a 10% formaldehyde solu-
tion. For light microscopic evaluation, kidneys were
embedded in paraffin wax. About 5 um sections were
stained with hematoxylin-eosin (H—E) before inves-
tigation under light microscopy and stained with TU-
NEL. The other section of tissues were stored at -80°C
until assayed.

Surgery and experimental protocol. Rats weighed
between 200-250 g were used in this study, animals in
all groups were anesthetized with an intraperitoneal
injection of 80 mg/kg ketamine hydrochloride (Ke-
talar, Pfizer, Groton, CT) and 10 mg/kg xylazine hy-
drochloride (Rompun; Bayer, Leverkusen, Germany).
Rats were placed on a thermal blanket to avoid hypo-
thermia, and under the rib of left abdominal skin was
shaved and washed with antiseptic. The dorsolateral in-
cision (2-3 cm) was opened by using sterile scalpel and
forceps. Then adipose tissue and kidney were taken out
together using a sterile scalpel. The left renal hilus was

dissected and the left renal pedicle (artery and vein) was
occluded for 45 min to induce ischemia. 10 ml of warm
normal saline was instilled into the peritoneal cavity to
help maintain fluid balance during ischemia. When the
animals were shown signs of emergence from anesthesia
during surgery the rats were anesthetized with an intra-
peritoneal injection of 40 mg/kg ketamine hydrochlo-
ride so anesthesia was allowed to continue. At the end
of the ischemic period, reperfusion was established by
the removal of the clamp. After the start of the reper-
fusion, the kidney was placed in the abdominal cavity
with the adipose tissue. Atraumatic needle (6—0 num-
ber Vicryl) was used to sew of the subcutaneous connec-
tive tissue and muscle layers. Then the suture line was
washed with antiseptic.

Experimental groups. The control group (C: n=7):
Animals were not administered melatonin by i.p. in-
jection or ischemia/reperfusion. Ischemia/reperfusion
group (I/R: n=7): Animals were not administered mel-
atonin by i.p. injection, but left renal vessels were oc-
cluded for 45 min, followed by 24 h reperfusion.

Melatonin group (M: n=7): Melatonin (25 mg/
kg) were administered by i.p. injection and do, not
ischemia/reperfusion. Melatonin+I/R group (M+I1/R:
n=7): in all of the animals, melatonin (25 mg/kg) was
administered by i.p. injection 1 h before ischemia then
left renal vessels were occluded for 45 min, followed by
24 h reperfusion.

Rats were put at an average ambient temperature of
27°Cunder a 12 h/12 h light/dark cycle and were fed on
a standard rodent diet and filtered tap water.

Biochemical analysis. First, the kidney tissues were
washed with cold NaCl solution (0.154M) to remove
blood contamination and then homogenized in the ho-
mogenizer. The preparation procedure was ground in
the tissue glass mixer using a rotor formed by a simple
electric motor. The homogenization as a tissue blender
similar to the typical kitchen blender is used to emulsify
and pulverize the tissue (Diax 900; Heidolph Instru-
ments GmbH&Co KG, Schwabach, Germany) at 1000
U for about 3 min. After centrifugation at 10,000g for
about 60 min, the upper clear layer was taken.

Measurements of superoxide dismutase (SOD).
Superoxide dismutase activity was measured according
to the method described by Durak et al [19]. A portion
of the homogenate was extracted in ethanol/chloroform
mixture (5/3 v/v) to discard the lipid fraction in the ac-
tivity measurements of total superoxide dismutase. Af-
ter centrifugation at 10,000g for 60 min, the upper clear
layer was removed and used for the analyses. The SOD
activity method is based on the measurement of absor-
bance increase at 560 nm due to the reduction of NBT
to NBTH2. One unit of SOD activity was defined as the
enzyme protein amount causing 50% inhibition in the
NBTH?2 reduction rate and the results were recorded in
U/mg protein.

Measurements of catalase activities (CAT). In the
upper clear layer, CAT enzyme activity was measured
using the methods described by Aebi et al [20]. The
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CAT enzyme activity assay method is based on the mea-
surement of absorbance decrease due to H,O, consump-
tion at 240 nm. The activities of CAT were recorded in
IU/mg protein.

Measurements of glutathione S-transferase activi-
ties (GST). GST enzyme activity was measured using
the method described by Habig et al [21]. The GST
activity method is based on the measurement of absor-
bance increase at 340 nm due to the reduction of the
DNPG. The results were expressed in IU/mg protein.
The measurements of activity were made using the
value of ¢ of the DNPG complex (g:10 M-1.Cm-1).

Measurements of malondialdehyde levels (MDA).
According to the method defined by Van Ye et al [22],
MDA levels are based on the reaction of MDA with
thiobarbituric acid (TBA). In the TBA test reaction,
MDA and TBA react in acid pH to form a pink pigment
with an absorption maximum at 532 nm. Arbitrary val-
ues obtained were compared with a series of standard
solutions (1,1,3,3-tetra ethoxy propane). Results were
expressed as nmol/L. During the experimental period,
all procedures were performed at 4 + C.

Histopathologic evaluation. For histological ex-
amination, routine paraffin wax embedding procedures
were used. The kidney tissues were removed, fixed in
%10 formalin and processed by routine histological
methods and embedded in paraffin blocks. Sym thick
paraffin sections were cut from each specimen and were
put on poly-L-lysine slides. All sections were stained
with hematoxylin-eosin (H&E) and PAS staining to
evaluate a morphological overview of the tissue and its
structure. The images were captured using an Olympus
BX51 microscope and analyzed.

TUNEL immunofluorescence staining. To de-
tect apoptosis within the cells of the kidneys, in situ
TdT mediated X-dUTP nicked labeling (TUNEL)
reaction to the paraffin sections were applied by using

ApopTag® Fluorescein In Situ Apoptosis Detection
Kit (EMD Millipore, Darmstadt, Germany) in ac-
cordance with the manufacturer’s recommendations.
Briefly, serial Sum thick paraffin-embedded sections
were deparaffinized, rehydrated in graded alcohol and
incubated 5 min in phosphate-buffered saline (PBS) at
room temperature. Slides were incubated 15 min with
proteinase K and washed with distilled water. After the
wash, several times in PBS pre-treated with 3% hydro-
gen peroxide for 10 min. The specimens were incubated
with fluorescein-labeled deoxy-UTP at 37°C for 1 hour
at a humidity ambient. The nucleus was visualized with
4, 6-diamino-2- phenylindole (DAPI). The images
were taken randomly for evaluating the TUNEL-pos-
itive cells by using an immunofluorescence microscope
(Olympus BX51, Tokyo, Japan).

For quantitative analysis, ten visual fields were
randomly photographed for each TUNEL stained sec-
tion from each experimental group under a microscope
at x400 magnification. The number of TUNEL-positive
cells nuclei (apoptotic nuclei) was counted with Image
J software.

Statistical analyses. The Statistical Package for the
Social Sciences (SPSS, IBM) 21.0 program was used
for statistical analysis. Biochemical parameters be-
tween study groups were assessed by using a one-way
analysis of variance test(ANOVA) followed by Student-
Newman-Keuls multiple comparison tests. The normal
distribution of histopathologic parameters was assessed
using the Shapiro-Wilk test. Variable of apoptosis pa-
rameters were assessed using Kruskal-Wallis analysis
followed by Dunn multiple comparison tests.

The results were expressed as mean standard devia-
tion, and statistical significance was set at p<0.05 for all
analyses.

Results. The results of these studies are shown in
Table 1 and Figure 1.

Table 1
SOD, CAT and GST activities and MDA levels (MeanxSD) in rat the kidney tissue
Groups SOD CAT GST MDA
(U/mg pr) (IU/mg pr) (IU/mg pr) (umol/mg pr)
Control (C) 11.240.36 20.416.33 2.1610.41 3.120.12
Ischemia/reperfusion (I/R) 14.3£0.99 23.8+10.57 4.2310.98 4.5+0.23
Melatonin (M) 9.89+0.29 19.9£3.61 1.48%0.43 2.1£0.03
Melatonin+I/R (M+I/R) 13.6£0.36 24.3+11.31 3.3740.36 1,9+0.25
Statistical evaluation (ANOVA and Student-Newman-Keuls test)

Groups SOD CAT GST MDA

C-I/R P<0.05¢ p>0.05 P<0.05¢ p>0.05
C-M P<0.05¢ p>0.05 P<0.05¢ P<0.05¢
C-(M+I/R) p>0.05 P<0.05¢ P<0.05¢ P<0.05¢
I/R-M P<0.05¢ P<0.05¢ P<0.051 P<0.05¢
I/R-(M+1/R) p>0.05 p>0.05 p>0.05 P<0.054

M-(M+1/R) P<0.05¢ P<0.05¢ P<0.05¢ p>0.05
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Fig. 1. Control, I/R, M and M+I/R of enzyme activities in rat kidney tissues.

In M group SOD activity was significantly de-
creased by control while in I/R group it was significant-
ly increased by control (p<0.05). When the groups were
compared in terms of CAT enzyme activity, a signifi-
cant difference was observed.

CAT enzyme activity was significantly higher in
the M+I/R group (p<0.05), no statistically significant
change was observed in the other groups (p>0.05).

GST enzyme activity was significantly higher in I/R
and M+I/R groups compared to group C, the GST acti-
vity in group M was significantly lower compared to group
C (p<0.05). In addition, the GST in group M was signifi-
cantly decreased compared to groups I/R and I/R-M.

MDA level was higher in the I/R group compared
to the C group (p<0.05). Besides, its level was lower in
M+1/R group compared to the group M (p>0.05).

Fig. 2. Light microscopic features of the rat’s kidney sections
from each group (H&E). (A) The control kidneys had normal
architecture. (B) The kidneys in melatonin-treated and
non- ischemic groups did not show histological abnormalities
(C) The kidney after IR damage showed epithelial necrosis,
vacuolization, congestion both interstitial connective tissue
and surrounding the tubules (arrows). (D) Effects of melatonin
on rat renal IR injury. The melatonin-treated IR injury had
less histological abnormalities compared with that observed in
kidneys from IR rats (H&E; magnification, x400).

Histologic findings. We examined the role of mela-
tonin in IR-induced renal and tubular damages. In or-
der to investigate the overall structure of kidney tissues,
we assessed the histologic sections stained with hema-
toxylin-eosin. The control and melatonin groups had
normal architecture. There was no considerable patho-
logic alteration in these groups. The histological ex-
amination of kidneys obtained from the I/R group had
severe renal damage, which included tubular epithelial
necrosis of the proximal convoluted tubule, congestion
surrounding the tubules and vacuolation involving ap-
proximately all tissue fields. The renal histology stained
with PAS especially was a significant loss of brush bor-
der in epithelial cells of proximal tubules.Tubular in-
jury in M+I/R had a little histological change (Figures
2 and 3).

Fig. 3. The Photomicrograph shows PAS—stained sections (A)
The proximal tubules have a brush border, whereas the distal
tubules have a cleaner, sharper luminal surface. Glomerular

basement membrane and brush border of proximal tubule
epithelial cells very clear with PAS staining. (B) The kidney
of non-ischemic melatonin-treated had nearly the same
architecture compared with the control group. (C) Kidney
sections obtained from the IR group. Severe damage can be
seen as a loss of brush border and cell damage. (D) Tubular
injury in melatonin-treated IR injury rats shows decreased/
moderate damage. (PAS; magnification, x400).
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Melatonin downregulates apoptotic cells. We in-
vestigated the influence of melatonin on the I/R of the
kidney in rats. The TUNEL method was used to evalu-
ate apoptotic cell count (Figures 4 and 5).

DAPL

TUNEL

____MERGE

3:-:--"':]\_rlelatonin+[R_ F

Fig. 4. UNEL+ cells reflective green immunofluorescence.
(A) There were only a few TUNEL+ cells in the kidney of the
control group. (B) The melatonin-treated group had also less
TUNEL+ cells like the control group. (C) It was determined

that many apoptotic cells in the tubules both cortex and
medulla of IR group. (D) Effects of melatonin on TUNEL+
cells in renal ischemia-reperfusion injury in rats. There was
TUNEL+apoptotic cells decreased on section profiles of this
group compared with I/R group.

15+

10+

TUNEL+ Cell number

Melatonin Melatonin
+

IR
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Fig. 5. Graph showing quantification of experimental groups.
TUNEL+cell number in kidney tissue of the I/R group was
higher compared to the control and other groups.

The number of TUNEL positive cells increased in
the I/R compared to the control group. TUNEL posi-
tive cell number decreased in M+1/R. But these apop-
totic cell number downregulated in the group I/R. Mel-
atonin significantly reduced the renal apoptosis in I/R
rats. These groups were indicated that melatonin may
protect kidney tissue from apoptosis.

Discussion. The most important reason for hypoxia
has been ischemia because of arterial or venous blood flow
disorders in organ and tissue leading to insufficient perfu-
sion. It is the restoration of blood flow to an organ or tis-
sue. It leads to damage as well as ischemia. caused by the
return of blood to the tissue after an ischemia or oxygen
deficiency period. The absence of oxygen and nutrients
from blood in the course of the ischemic period forms a
condition in which the renewal of circulation results in
inflammation and oxidative damage through the induc-
tion of oxidative stress rather than a renewal of normal
function. Occurring rapidly with the introduction of free
oxygen radicals and derivatives of molecular oxygen into
the cell is one of the reasons why reperfusion injury [23].

The most common cause of acute renal failure is
renal ischemia, which causes renal functional degrada-
tion through a combination of renal vasoconstriction,
renal tubular obstruction, tubular back leakage of glo-
merular filtrate, and decreased glomerular permeabil-
ity. It’s reported that reactive oxygen species (ROS:
02—, H,0, and OH ) play a crucial role in the patho-
physiology of various disease states such as ischemia-
reperfusion injury in the last decade.

When a tissue/organ is damaged it produces exces-
sive amounts of superoxide (O2—) and hydrogen per-
oxide (H,0,). During ischemia and reperfusion over-
production of ROS cause oxidative stress that results in
changes in mitochondrial oxidative phosphorylation,
depletion of adenosine triphosphate (ATP), an increase
in intracellular calcium, and activation of proteases and
phosphatases leading to the breakdown of membrane
phospholipids and cellular cytoskeleton and loss of cel-
lular integrity [24, 25].

The decrease in renal blood flow and following
reperfusion have occurred forms of tissue damage at
diverse degrees. SOR plays an important role in I/R in-
jury after renal ischemia [25]. Moreover, it is described
that lipid peroxidation levels are increased due to the
increase in SOR after reperfusion [26].

Cells have mechanisms to reduce in part or prevent
oxidative damage. It is announced that to have become
more sensitive with the formation of the tissue damage
of ischemic tissue, depending on the oxidant decreases
the amount of glutathione during ischemia and acceler-
ated inactivation of enzymes such as CAT, SOD, and
GPx and the cells are impacted of rapidly occurring
oxygen radicals during reperfusion [27].

Melatonin is a methoxyindole derivative produced
by different tissues and organs in mammals such as the
retina, bone marrow, gastrointestinal system, kidneys,
and skin but predominantly by the pineal gland. Mela-
tonin, which is secreted at the highest level in mammals
at night, is considered as a strong antioxidant and the
main source of melatonin in the blood is pinealocytes
in the central nervous system [28]. Many of its metabo-
lites, as well as melatonin, have proven to be effective
antioxidants because their antioxidative properties are
synergized with metabolites of free radical scavengers
and also act as an effective radical scavenger [29].
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Melatonin has been used as an antioxidant for
many years and several of its metabolites are also able
to protect cells from oxidative damage caused by reac-
tive species and it amplifies the antioxidant capacity of
melatonin [30].

In a study in the blood samples and kidney tissues
of the rats, Aktoz et al. [31] showed that I/R signifi-
cantly increased urea, creatinine, and MDA levels, and
decreased SOD and CAT activities. It may be due to the
response of the kidney tissue to the antioxidant defenses
system. In our study histopathological findings of the
I/R group confirmed that there was renal impairment
by cast formation and tubular necrosis in the tubular
epithelium. In the IR+Melatonin group, while MDA
levels significantly decreased, SOD activities increased.
In the IR+Melatonin group, the level of tubular necro-
sis and cast formation are significantly decreased than
those seen in the I/R group. These results may indicate
that melatonin pretreatment protects against biochemi-
cal, and morphological damage in renal I/R injury. Our
results show that in melatonin-treated groups SOD
activity, which was significantly decreased by con-
trol while I/R groups were significantly increased by
control. While activity was significantly higher in the
M+1/R group compared with the C group was not sta-
tistically significant. In addition, the I/R group com-
pared to the decrease in M group was statistically sig-
nificant while the I/R group compared to the decrease
in M+I/R group was found to be not statistically sig-
nificant. When the groups were compared in terms of
CAT enzyme activity, a significant difference was ob-
served. While CAT enzyme activity was significantly
higher in the M+1/R group compared with the C group
no statistically significant change was observed. When
groups were compared in terms of kidney tissue MDA
levels, while the MDA level was significantly higher in
the I/R group compared with the C was not found to be
statistically significant. Whereas the MDA level was sig-
nificantly lower in the M and M+1/R group compared
with the C group was found to be statistically signifi-
cant (p<0.05). In addition, while the M+1/R group was
higher compared with the M was not found to be sta-
tistically significant. The differences between the bio-
chemical parameters may depend on the duration of the
effect of melatonin, dosage of melatonin and I/R time.

Hagar et al. [32] induced renal ischemia for 45 min
during which time they performed a right nephrectomy,
and allowed animals to reperfuse for 24 h. Induction of
renal ischemia-reperfusion resulted in renal dysfunc-
tion, as indicated by elevated levels of blood urea nitro-
gen and serum creatinine. In addition, the renal MDA
level was increased. In our study, when groups were
compared in terms of MDA levels, a significant differ-
ence was observed; the MDA level was higher in the
I/R group than in the C group. Lipid peroxidation, as a
free radical generating system, has been proposed to be
closely related to IR induced tissue injury and MDA is a
good indicator of the degree of lipid peroxidation. The
levels of MDA are significantly increased by IR, which

reflects increased lipid peroxidation due to increased
oxidative stress.

Korkmaz and Kolankaya [33] induced renal isch-
emia for 45 min during which time they performed a
right nephrectomy, and allowed animals to reperfuse
for 3 h. In the present experiment, the levels of MDA
are significantly increased and GSH activities are sig-
nificantly decreased. In our study, when groups were
compared in terms of kidney tissue MDA levels, the
MDA level was significantly lower in the M and M+1/R
group compared with the I/R group (p<0.05). GSH en-
zyme activity was not evaluated in our research.

Sener et al. [34] reported that local treatment with
melatonin inhibited the increase in malondialdehyde
levels after 2 and 0.5 hr I/R respectively, followed by
an additional 12 hr of ischemia. This protocol was been
repeated for 3 days by Sener et al. Then in treatment
groups, twice a day during reperfusion periods, melato-
nin was applied 5 mg per rat. Consistent with our find-
ings, the antioxidant effect of the application of melato-
nin may protect against oxidation of the kidney.

Sinanoglu O et al. [35] were evaluated the preven-
tive role of M and 1,25-dihydroxyvitamin D3 (VD3) in
biochemical and apoptotic events leading to tissue in-
jury and renal dysfunction after I/R. According to the
studies, kidneys and blood were obtained for histopath-
ological and biochemical evaluation after reperfusion.
M and VD3 had an ameliorative effect on biochemical
parameters such as blood urea nitrogen, serum creati-
nine, alanine aminotransferase, aspartate aminotrans-
ferase, and apoptosis in the kidneys against renal I/R
injury in rats. Additionally, VD3 combined with M
significantly reduced apoptotic and histological altera-
tions when compared with M or VD3 alone. This pre-
ventive effect on renal tubular apoptosis was remark-
able when M was combined with VD3. In our study, the
number of TUNEL-positive cells more increased in the
I/R group compared to the C group. In the M group,
TUNEL positive cell number was nearly the same with
the C group. When groups were compared as statistical
analyses, were not differences between C and M groups.
In addition, we were observed that there was a signifi-
cant difference between I/R and C, between I/R and
M+I/R and between I/R and M groups (p<0.05).

Ahmadiasl et al. [36] described 45 min of renal
pedicle occlusion followed by 24 hr reperfusion. M (10
mg/kg, IP) and erythropoietin (EP) (5000 U/kg, 1P)
were administered prior to ischemia. They have found
that I/R decreased the tissue levels of SOD and CAT.
Consistent with this finding, I/R and similar oxidative
stress state, ROS accumulation, decrease in antioxidant
enzyme activities, and expression, or a combination of
both, cause deep injury to cellular components such
as proteins, lipids, and DNA. Also, they have found
that the levels of CAT and SOD increased by EPO +
M which indicates that EPO and M combination treat-
ment stimulates antioxidative enzymes, however, this
stimulation was not significant when compared with
other treatment groups. We have found that in I/R
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groups both SOD and CAT activities, which were sig-
nificantly increased compared to control. While SOD
activity was statistically significant CAT activity was
not statistically significant. This difference is that mela-
tonin (25 mg/kg, i.p) was administered 30 min before
subjecting rats to I/R and was high dose melatonin. The
animals are exposed to short-term and a high dose of
melatonin is made acute administration.

Sehajpal et al. [37] described to 40 min of renal
pedicle occlusion followed by 24 hr reperfusion. M (4
mg/kg, i.p) was administered 30 min before subjecting
rats to I/R. They reported that a significant reduction
in renal GST level was observed in I/R group compared
with the control group (without M).

Yip et al tested whether combined melatonin (M)
and exendin-4 (Ex4) treatment can better preserve glo-
merular structural integrity after IR injury compared
with either alone [38. They used adult male Sprague
Dawley rats (n = 50) were equally divided into sham
control, IR, IR-Ex4 (10 pg/kg s.c 30 min after reperfu-
sion and daily for 5 days), I/R+Mel (20 mg/kg i.p. at 30
min postreperfusion) and IR-Ex4-M were euthanized
at day 14. Changes in podocyte injury score (PIS) and
kidney injury score were highest in I/R group and low-
est in sham operated control SC, significantly higher in
I/R-Ex4 and IR-Mel groups than in I/R-Ex4-M, and
significantly higher in I/R+M group than in I/R-Ex4
group. Immunohistochemical microscopic findings of
FSP-1 and WT-1 (two glomerular damage markers),
and KIM-1, and snail (two renal tubular damage mark-
ers) showed identical patterns, while ZO-1, p-cadherin
expressions showed podocin, dystroglycan, fibronec-
tin, and synaptopodin (six glomerular integrity index)
showed an inverse pattern in comparison to podocyte
injury score PIS among the five groups. They found that
combined melatonin—exendin-4 therapy further pro-
tected glomerulus from IR injury [38].

Ma et al. first clarified the mechanisms underly-
ing mitochondrial dysfunction during IR and melato-
nin’s protection of mitochondria under this condition.
Thereafter, a special focus is placed on the protective
actions of melatonin against IR injury in the brain,
heart, liver, and others. They reported that increase the
potential of melatonin as a therapeutic agent in the fu-
ture [39].

Panah et. al. concentrated on determining the an-
ti-inflammatory and anti-oxidative effects of melatonin
on the complications of I/R. This study was demon-
strated that reduction in serum levels of renal function
and oxidative stress/inflammatory markers in the mela-
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tonin group indicates that melatonin can inhibit I/R
outcomes in RTPs through its anti-oxidant and anti-
inflammatory properties [40].

This case is the result of oxidative stress after isch-
emia which is used melatonin the short-term against
damaged kidney tissue is thought that is depended on
acute injury.

Histopathological changes are confirmed that
melatonin has protective effects on IR-induced renal
injury. These differences may depend on using a female
animal, ischemia/reperfusion period, melatonin doses
and the time of administration of melatonin before
ischemia.

In conclusion, it was shown that the protec-
tive effect of melatonin on I/R induced renal injury,
mechanism of apoptosis effects and the importance of
oxidative stress in apoptosis is related to its antioxidant
properties. In the present day, showing the roles of free
radicals effects on aging and on various pathologies,
especially cancer, cardiovascular and neurodegenera-
tive diseases that brought up the use of antioxidants has
accelerated steadily working on this issue. Melatonin is
still keeping primacy during comparison with other an-
tioxidants, both it has free radical scavenging ability and
wherein increasing antioxidant enzyme activities.
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Abstract. This study aimed to investigate the arylesterase activity of paraoxonase 1 (PON-1) in
patients with end-stage renal disease (ESRD) and its relationship with oxidative stress markers.

Methods. We conducted a one-time prospective observational study involving 58 ESRD patients.
Among them, there were 20 hemodialyses (HD) patients and 38 patients treated with peritoneal
dialysis (PD). The activity of PON-1 in serum was determined spectrophotometrically by the
number of phenolic complexes formed using phenylacetate. Besides, spectrophotometrically the
concentrations of malondialdehyde, serum concentrations of ceruloplasmin, thiol groups and total
peroxidase activity (TPA) of erythrocyte were determined. The reference group consisted of 30
conditionally healthy individuals.

Results. The arylesterase activity of the PON-1 in reference group was 6.57 kU/L versus 2.25
kU/L in HD patients and 4.26 kU/L in PD patients (p < 0.0001). A direct correlation was found
between arylesterase activity of PON-1 and ceruloplasmin concentration (p = 0.004), and TPA
(p = 0.02) in HD patients. The activity of PON-1 in the serum of PD patients was associated with
high-density lipoproteins (p < 0.0001).

Conclusions. We observed a decrease in the arylesterase activity of PON-1 in ESRD patients
compared to the control group. The lowest activity of PON-1 is determined in HD patients.
Moreover, the association of the PON- 1 activity with a decrease in antioxidant blood markers was
found. The enzyme activity in PD patients correlated with increased blood HDL. Further studies
involving a larger dialysis cohort of patients are needed to determine the pathogenetic role of PON-
1 activity in the development of cardiovascular events in ESRD patients.

Keywords: paraoxonase- 1, arylesterase, oxidative stress, end-stage renal disease.
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JI.B. Kopoas, H.M. Crenanosa, B.C. BacujibueHKo

ApuiiecTepasHa aKTMBHICTh IapaoKCOHAa3M-1 Ta iHTEeHCUBHICTh OKCHAATHBHUX
MPOIECiB Y KPOBI IiaJli3HUX MAIiCHTIB
Y «Incturyr Hedposorii HalioHampHOI akageMii METUYHUX HayK YKpaiHW»

Pestome. Memoro po6omu 6ya0 docaidumu apunecmepasuy axmuenicmio napaokconasu 1 (IIOH-1) y nauienmis
3 XpoHiuHot xeopoboro Hupok (XXH) V I cmadii ma ii 36 430K 3 NOKA3HUKaMU OKCUOAMUBHO20 CIPeEC).

Memoou. Hamu 6yn0 nposedeHo 00HOMOMeHMHe npocheKkmusre oocepsayiiiie 00CAi0NceHHs i3 3aryueHHIM 58
xeopux Ha XXH VII, ceped akux 6yso 20 nayienmis, sKi nikysasuco memodom eemodianizy (I/]) ma 38 xeopux, aki
aikyeaauce nepumoreanvrum dianrizom (II1). Axkmuenicme IIOH-1y cuposamui kpogi éuznauasu cnekmpogomome-
MPUYHO 3a KiAbKICMIO YMBOPEHUX (PeHOAbHUX KOMNAEKCI8 3 suKopucmanHam genitayemamy. Kpim moeo, cnekmpogho-
MmomMempu4Ho, y Kpo6i nayicHmie 6U3HAYANU KOHUEHMPAUi0 MAA0H08020 0ianbiezioy, KOHUeHmpayii uepyaoniasminy i
mionoeux epyn é cupogamui Kpogi ma cymapHoi nepokcudasHoi axkmusHocmi epumpouumis. Pegpepenmuy epyny ckaaiu
30 ymoeHo-300posux ocio.

Pesynvmamu. Apunsecmepasna axkmuenicmo I[IOH-1 pechepenmuoi epynu cmanosuna 6,57 kU/n, moodi sk 'y TJ]-
nayienmie aKkmugHicmo eH3umy 0yaa 3nudxcena Ha 66% (2,25xU/n), y II]-nayicumie — na 37% (4,26 kU/a) (p  0,0001).
Bcmanoeneno npsamuil kopeasyiiiHuil 36 930K midxc apunecmepasroro akmuenicmio I1OH-1 ma emicmom yepyroniasminy
(p = 0,004) i cymapHoro nepokcuodasnor akmuericmro epumpoyumis (p = 0,02) y I'/l-nauienmie. Axmuenicmo [10OH-1
cuposamiu kposi I1/[-xeopux 6yaa acouiitiosana 3 ninonpomeidamu sucoxoi winvnocmi (p  0,0001).

Bucnosku. Y xeopux na XXH V J[ cnocmepieacmocs 3HudcenHs apurecmepasuoi akmuenocmi IIOH-1y nopis-
HAHHI 3 Koumpoaem. Haiinuxcua axkmuenicmo IIOH- 1 susnayaemocs y I/l-nayicumie ma acoyitoemocs 3i 3HUICCHHAM
AHMUOKCUOGHMHUX NOKA3HUKIE Kposi. Akmuenicmb ensumy y Il/]-nayienmie Kopentoe 3 niosuujeHHIM ainonpomeioie
sucokoi winbHocmi kpoei. Ilodanvuii docaidxcenus i3 3aayueHHAM binbuloi dianizHoi Kocopmu nayienmie HeoOXioHi s

eusHa4eHHs namoeeHemu4Hoi poai akmuernocmi IIOH-1y xeopux na XXH V II.
Kmwouosi cioBa: napaoxconasa- 1. apurecmepasa, oxcuoamueHuii cmpec, XpoHiuHA X80poOa HUPOK.

Bceryn. CepueBo-cynunHi 3axBoproBahHs (CC3)
€ TIPOBIAHOIO TIPUYMHOIO CMEPTHOCTI XBOPUX Ha XpO-
HiuyHYy XBopoOy HUpoK (XXH) V cranii, siki TiKyloTbCs
Iiaxi3HOI0 HUPKOBOIO 3amicHoo Tepanieo (JIH3T) [1,
2], 110 3yMOBJIEHO YUCJIEHHUMMU META0O0JiYHUMU I10-
pYLIEHHAMU, Y TOMY Yucii npuciinigemiero [3-8]. ITia-
BUILIEHHS iHTEHCUBHOCTI oKcugaTuBHoTro cTpecy (OC)
i bepMeHTaTUBHUX MOAMMIKALIi LUPKYTIOYUX JTi-
igiB i JiMOMpPOTEiHiB, eHAOTeNiaTbHa AUCHYHKILIS Ta
aKTUBallis 3amajeHHsI CIPUSIOTh IIPUCKOPEHHIO aTe-
pockitepo3sy y xopux Ha XXH VI [3-8]. Paszom 3 Tum,
HEIIOoMaBHI poOOTU 3a YYacTIO Miali3HOI MOIYJISIIii
XBOPUX JEMOHCTPYIOTh MapagoKCaTbHUI 3B’SI30K Ti-
MepxoyieCTepUHEMIl /IUCTinigeMii 31 3HMKEHHSIM Jac-
TOTU KapAioBacKyJISIpHOI Ta 3arajbHOi cMepPTHOCTI [9,
10]. Taka BiZMiHHICTb BiI 3arajJbHOI MMOIYJISILIT MOXe
CBIZUMTH, MEpI 3a BCe, MPO Jiali3-iHayKoBaHi 3MiHU
ckiany Ta GyHKUii sinonporeinis kposi [11].

Jlinonpoteinn Bucokoi wmwinbHocTi (JITIBII) € He
JIMIIIE KJIIOYOBUM YYaCHUKOM 3BOPOTHOTO TPAHCIIOPTY
XOJIECTEPOJIy, aje i MaloTh 3JATHICTb 3aXUILATU JiIO-
npoteinu Hu3bKoi winbHocTi (JITTHILL) Bim okucieH-

KopoJs Jlecsa BikropiBHa
lesyakorol@meta.ua

Ha [12, 13]. TlepexucHe OKMCHEHHS IIPOTEIHIB y CKJIa-
i JITIBI ta JITTHILL mae micuie 3a po3BUTKY OaraTbox
MaTOJOTIYHMX CTaHIB Ta € MOLIMPEHUM Y XBOPUX Ha
XXH [14, 15]. OxpiM nopyLIeHHs CTPYKTYPH JIIT IHUX
KOMITOHEHTIB JJj1s rauieHTiB 3 XXH xapakTepHa i BTpa-
Ta (GPyHKUIOHAIBLHOT aKTUBHOCTI €H3MMIiB, TTOB’S13aHO1 3
ix MeTabosizMoM. Y J1abopaTOpHiii MpaKTULi SIKiCHUN
CTaH JIMOMPOTEiAiB BU3HAYAETbCS 3a (PYHKIIOHAb-
HOIO aKTHUBHICTIO eH3UMiB, acouiifoBanux 3 JITIBII,
TaKi K mapaokcoHasu (ITOH), rmyrarionnepokcumasa
i alleTuiariAposaza TpoOMOOIUMT-aKTUBYIOUOro (hakTo-
Py, SIKi Tigpoi3yoTh MPOAYKTH OKUCIEHHS (hocdori-
migiB JITTHILL, a neuTH XoNecTepuH afeHinaTTpaHC-
depasa i aleTHITIApoOSa3a TPOMOOLMT-aKTUBYIOUOTO
dakTopy 11e i 6epyTh YIacTb Y BUIAJICHHI OKUCICHUX
docdonimiais 3 JIMHILL [16].

ITapaokcoHasn — 1ie ciMeHCTBO €H3UMiB, IO
npeacrasiaeHe [TOH-1, ITOH- 2 i [TOH-3, ski maoTh
IIUMPOKY crenudivHicTh i KaTaJiTU4YHY YyHiBepcasb-
nicte [17, 18]. Cnopinneni ensumu ITOH-2 i ITOH-3
OyJM Ha3BaHi 3a iX eBOJMIOLIIMHUM 3B’s13koM 3 [TOH-1
[19, 20]. TIOH-1 ( EC 3.1.8.1) — 60K, KMl KOmYy-
eTbcst reHoM PON1, po3TaloBaHuM y JioJeil Ha KO-
poTtKkoMy miedi 7-i xpomocomu. JloBXKMHA MoOJinern-
TUAHOTO JIaHI[I0Ta 0iIKa CTAaHOBUTH 355 aMiHOKUCIIOT,
a MojiekyssipHa maca — 39 731. [IOH-1 ckiamaerbcs
3 MIECTU LUJIIHAPUYHUX B-TIPOTENIEPHUX CTPYKTYD, 3
qoTUpMa B-HUTKAMU, CTabii3ylOUMMU CTPYKTYPY €H-
sumy. [TOH-1 MicTUTh TpU 3aJMIIKU LIUCTEIHY B I10-

YKPATHCBKUIN XXYPHOA HEPPOAOTT TO AlaAidy N24 (64) 2019

OpUriHOABHI HOYKOBI POBOTU 31


https://uk.wikipedia.org/wiki/%D0%90%D0%BC%D1%96%D0%BD%D0%BE%D0%BA%D0%B8%D1%81%D0%BB%D0%BE%D1%82%D0%B8
https://uk.wikipedia.org/wiki/%D0%9C%D0%BE%D0%BB%D0%B5%D0%BA%D1%83%D0%BB%D1%8F%D1%80%D0%BD%D0%B0_%D0%BC%D0%B0%D1%81%D0%B0

Original Papers

Ukrainian Journal of Nephrology and Dialysis, 4 (64)’2019

JIoxXeHHsx 42, 284, 353; 3anuinok y nojoxeHHi 284
Mae€ BUTbHY CyJbMriApuUabHY IpyIly, 1O MOB’S3aHO i3
3aXMUCHOIO JIi€l0 JaHoro eHsumy [19, 20].

binkam [TOH BnacTuBi pi3Hi TUNU TiAPONAITUYHOT
aKTUBHOCTi, SKi MOXHa PO3IiAUTU Ha JAKTOHA3HY
aKTUBHIiCTb (CyOCTpaT — rOMOLMCTEIH, TiOJaKTOH),
apuiecTepa3Hy aKTUBHICTh (CyOCTpaT — apoMaTUYHi
edipu KapOOHOBO1 KUCIOTHU, (peHiJlalleTaT), opraHo-
docdaraszHylo akTUBHicTh (cybcTpar- dochopop-
raHiuHi cmonyku, napaokcoH [21]. Hasy «ITOH»
0iJIOK OTpuUMaB 4epe3 3JaTHICTh KaTajli3yBaTU pO3-
weruieHHs P-O 3B’43Ky y MOJIeKyJli MapaoKCOHY, BU-
COKOTOKCUYHA [isl SKOr0 B OpraHi3mi oOyMoBieHa
Oro BJIACTUBICTIO KOBAJIEHTHO 3B’SI3yBaTU XOJIiHO-
ecTepasy i 610KyBaTH ii GYHKIIOHAbHY aKTUBHICTb.
ITOH-1 € Ca2 + -3ajeXHUM €H3UMOM i Mae nBa
MeTan-3B’sa3ytouux neHtpu [20, 21]. OnuH i3 HUX,
3B’SI3yI0YUCH 3 i0HAMU KaJbllil0 CIIpUs€e cTadingizamil
€H3UMY, iHIIMI HeOOXiMHUM ISl 3AiiiCHEHHS KaTai-
TUYHOI aKTUBHOCTI Oinky [21].

ITOH-1 icHye y aBox ¢dopmax — BilIbHIN i
MeMOpaHo-3B’s13aHiil. BMicT BinbHO1 [TOH-1 B ruia3zmi
KPOBi y KiJIbKa pa3iB MepeBeplIy€e KiJIbKiCTb €eH3UMY B
OopraHax i TKaHUHax. Lupkyiiodi y mi1a3mi B CTaHi,
nos’sa3aHomMy 3 JITIBII, TTOH-1 3ano6irae okucieH-
HIO JIIMOTNIPOTEiHIB, 3MEHIIYE YTBOPEHHS JiMiJHUX Te-
POKCUJIiB Ta 3HUXKYE PU3UK PO3BUTKY aTEPOCKIIEPO3Y
[1, 15].

YucjieHHUMU KJiHIYHUMU AOCTITKEHHSIMU MPO-
JEMOHCTPOBAHO B3a€EMO3B’SI30K MiX 3HUXXEHHSIM aK-
tuBHOCTI [TOH-1 y cupoBatui ta po3sutkom CC3
[17]. 3uwmxenns aktuBHocti [TOH-1 3amyckae eH-
JoTeslianbHy AUCOHYHKILi0, BUKIMKAIOYM arperaito
TpOMOOLIMTIB, aAre3il0 MOHOLMTIB Ta MiABUILIEHHS aK-
tuBHOCTI NO-cunTasu [8, 17, 18]. 3okpema, [TOH-1
KaTaji3ye peakllii IiapoJiizy OKMCIEHUX KOMIIOHEHTIB
JIITHII, g9Ki CTUMYIIOIOTh YTBOPEHHS LIUTOKIHIB Ta
IHAYKYIOTb aIr€3i10 MOHOLIUTIB 10 MOBEPXHi eHA0TETi-
ouutis [17, 18]. Kpim Toro, [TOH-1 npurHiuye okuc-
nenns JITIBIL [19, 22].

3a ocTaHHE AecATUpPIYYS OyJO AOCSATHYTO 3Ha-
YHOro Mporpecy 1oao BUuBYeHHs akTuBHOCTI [TOH-1
y manienTiB 3 XXH [6, 7]. [IpogeMOHCTpOBaHO HUXKUY
aktuBHicTb [TOH-1 y xBopux Ha XXH -1V cramiii, no-
PiBHSIHO 3 mianizHolo nomyisuieto [6]. IIpore, mocii-
mxeHHs aktuBHoCTi ITOH-1 3aexxHo0 Big MOIZAJIbHOCTI
HH3T € 100NMHOKUMMU Ta CYNEPEUTUBUMMU.

Meta poOOTH: IOCHIINTH apuiiecTepasHy aK-
tuBHicTh [TOH-1 y nmauientiB 3 XXH V]I cragii ta ii
3B’s130K 3 nokaszHukamu OC.

IMamienTn Ta Meromu. Hamu Oyno mpoBemeHO
OTHOMOMEHTHE MPOCIEKTUBHE OOcepBalliliHe AOCIHi-
JUKEeHHS i3 3anydeHHsIM 58 xsopux Ha XXH V]I, cepen
sgkux 0yno 20 mauieHTiB, SIKi JiKyBaJIMCh METOAOM re-
momianizy (I'l) Ta 38 xBopux, sIKi JIiKyBaJIUCh MEPUTO-
HeanbHUM nianizoM (ITJ1). CepenHiit Bik oOCTeXXeHUX
nauieHTiB ckiiaB 46,5£12,3 pokis.

Vci nanientu aikyBanuch B ymoBax Y «lHcTuH-
TyT Hedposorii HAMH Vkpainu (Jlinensis — Me-

nuuHa npaktuka, AE Ne 197294 nie 3 06.06.2013 p.,
MiHicTepcTBa OXOpOHU 3A0poB’s YKpaiHu). bio-
XiMiUHi AOCHIIXEHHS MPOBOAUIUCH Yy JabopaTopii
oioximii Y «Inctutyt Hedpoaorii HAMH VYkpai-
HU («CepTudikaT BU3HAHHS BUMIipIOBaJTbHUX MOX-
nuBocteit Nel1T-223/17 Bim 17.10.2017 unaHMit 10
16.10.2019 p.)

JocninxeHHsT BUKOHAaHi 3TifHO MiXHapOIHUX
CTaHAApPTIiB IIOJ0 MOTOAXEHO1 Yy4yacTi 0OCTEXEHUX,
€TUYHO1 CKJIaJ0BO1 BUKOHAHHS NOCHiAXEHb Ta B3SIT-
TS Oiomartepiany. Yci malieHTU Haaaaid MUCbMOBO
odopmieHy iHGOPMOBaHY 3rofy Ha y4acTb y JOCITi-
JxkeHHi. IlpoTokon mocnigxeHHs cxBajdeHuit Ko-
Micielo 3 Oioetuku Ta meoHtosiorii Y «IHcTUTyT
Hedposorii HAMH VYkpainu (ITporokon Ne 5 Bin
12.06.2018).

ITin yac gochigXeHHs yciM XBOPMM BMKOHYBa-
JIOCh CTAaHIapTHE OOCTEXEHHS, SIKE BKJIIOYAJIO 3arajib-
HOKJIiHIYHi, 0iOXiMi4Hi Ta IHCTpYMEHTaJlbHi METOAU
JNOCTiIXXEeHHs. Y CUpOBaTLi KPOBi XBOPUX CIEKTPO-
(oTOMETPUYHMM METONOM BU3HAYAIM apujiecTepas-
Hy akTuBHicTh ITOH-1 3a KinabKicTIO yTBOpeHUX (e-
HOJIBHUX CITOJYK 3 BUKOPUCTaHHAM (peHinauerary
[23], KOoHIEHTpAIlil0 BTOPUHHMX MPOAYKTIiB MEPEKMUC-
HOTO0 OKWCJEHHS JIiMiiB — MaJJOHOBOIO Mdiajbaeriay
(MJIAc) 3a peakui€o 3 Tio6apOiTypOBOIO KHCIOTOIO;
KOHLIeHTpallito Hepyaomnnasminy (III1c) 3a peakuieto 3
napadeHijieniaMiHOM AiriApoOXJIOPUAOM; BMICT TiOJ0-
Bux rpyn (SHc) Ta cymapHy nepokcuaa3Hy akTUBHICTh
(CITA) epuTpoUUTiB 3a peakUi€lo 3 iIHAUTOKAPMiIHOM.
Po3paxoByBasin cyMapHy aHTUOKCHUIAHTHY €MHICTh
cupoBaTku KpoBi (AO€c) [24, 25].

YcinauieHtu 6yau po3noaisieHi Ha 3 rpynu: rpymy
I cknanu 20 mauienTiB 3 XXH V craaii, sKi gikyBanucs
MetogoM ['/1; rpyny I1 — 38 I/ mauieHTiB, pedepeHT-
Hy rpyny ckiaiu 30 mpakTUYHO 3IOPOBUX JOHOPIB
TOTO X BiKy Ta CTaTi.

CraTUCTUYHY OOpOOKY OTpUMAaHUX pPE3YJbTa-
TiB mMpoBOAUIU 3a Aornomorolo nporpamu «MedCalc»
(benbrig). HopManbHicTh pO3MOAiNYy JAaHUX MEPEBi-
psanu 3a gonoMorow kpurtepito Illamipo-VYinkca. 3a
po3noainy BiAMiHHOTO BiJ HOPMAaJbHOIO KiJIbKiCHi
XapakTepUCTUKHU TpeacTaBieHi gk MmediaHa (Me) Ta
iHTepKBapTiIbHUI po3max [Q25-Q75]. Ins ix mopis-
HSIHHSI BUKOPUCTOBYBaJIM Kputepiit ManHa-YitHi (U).
IToka3HWKY 3 HOpMaJTbHUM PO3IMOAiIOM MPEACTABIIEHI
SIK cepeqHe 3HaueHHs (M) i crangapTHe KBagpaTUYHE
BimxwieHHs (SD). I iX MOpiBHSIHHST 3aCTOCOBYBaU
t-xputepiii CrblogeHTa. JIOCTOBIpHICTh KOpeJsLiii-
HOTO 3B’$13Ky BU3HAYaJIM 3a JOMOMOTO0 KoedillieHTy
CnipmeHa.

Pe3syabTaTu. Apunecrepasna aktuBHicth [TOH-
1 y pedepeHTHiit Tpyni ctaHoBuaa 6,57 kU/n, Toxi ik
aKTUBHicTb eH3uMy ['Jl-malieHTiB OyJa 3HMXXEHa Ha
66%, I1]] nauienriB — Ha 37% (puc. 1).
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AKTuBHictb MOH-1
y cuposartui kposi (kU/n)

p <0,0001

______________________

oL

ra na KoHTponb

Puc. 1. Apunecrepasna aktuBHicTh [IOH-1 yMoBHO-310p0oBMX 1OHOPIB Ta xBopux Ha XXH VII.

IMopsn 3 uuM, BctaHoBaeHO, 1o [1]I-mmamieHT Many 6iabII aTepoTeHHUH TTPOo@iIb JIITiHOTO CIIEKTPY KPO-
Bi HiX ['Jl-mamieaTu (Ta6mn. 1).

Tabauysl
IToka3nuku ginigHoro oominy xsopux Ha XXH V/I 3anexno Big moganasHocti JTH3T
Iloka3HNKH JimigHOTO 0OMiHY I'pyna I I'pyna I1 p
(MMOJIB/JT) T (n=20) II1 (n = 38)

3araJibHUI X0JIECTEPUH 4.6 [4,03-5,3] 5,6 [5,07-6,6] <0,0001
XC JITTBIILL 1,11 0,94-1,23] 1,14 [1,0-1,38] 0,49

XCJIMMHI1Y 3,06 [2,23-3,4] 3,83 [3,2-4,4] <0,0001
XCJITTAHIIT 0,56 [0,35-0,83] 0,59 [0,42-1,1] 0,43
Tpurninepuan 1,27 10,8-1,8] 1,4[1,1-2,2] 0,14

1A 3,2 [2,5-3,8] 4,6 [3,9-5,6] <0,0001

KopensuiitHuit aHai3 3acBiguuB NMpsIMUii 3B°5130K MixX akTuBHicTIO [TOH-1 Ta BMicTom JITIBIIL xposi IT/1-

nauieHTiB (puc. 2).

MOH-1 cupoBatku kposi (kU/n)
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Puc. 2. Kopensauiiinuii 38’130k Mixx akTuBHicTio [TOH-1 Ta koHuenTpauieio JITIBIL kposi I1/-nanieHTiB.

3a pe3yabTaTaMmn

IOCITiIKeHHS Mpo- BCTAHOBJIEHO 3pOCTaHHS mpoaykiii MIAc Ta 3HU-

AHTUOKCUIAHTHUX TapaMeTpiB KpoOBi IAIliEHTIB 3 XeHHS KoHmeHTpamii SHc B 060x rpymax ta LIT y I
XXH nopiBHSIHO 3 MOKa3HUKaMM pedepeHTHOI Ipynn  Tpymi (Tabi. 2).
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Tabauys 2
IIpo-anTHokcuaanTHi nokasHuku Kposi mamientis 3 XXH V/I
- i XXHY,
Ioxa3Huk 'YMoBHO 3;:);;(51)31 oco6u (n i PLI/TI
T'J1 (n =20) 1 (n = 38)
LIlc, r/x 0,2 [0,16-0,25] 0,1[0,07-0,17]* 0,17 [0,1-0,26] 0,00001
SHc, MM/ 2,218 £ 0,018 1,38[1,18-1,83]* 1,86 [1,5-2,01]* 0,004
CIlAe 7,622 [7,28-7,96] 6,63[5,25-9,0]
(vxxat/ r Hb) 8,53[7,31-10,41] 0,02
MAAc 128,2 [112-227] 179 [115,4-308]* 455 [400-577]* <0,0001
(MKMOJTB/1T)
AO€c, ym.on 1,05[0,9-1,27] 0,53 [0,46-0,74] 0,76 [0,64-1,0] < 0,0001

IMpumitku : * p < 0,05 y mOpiBHSIHHI 3 KOHTPOJIEM

I O-nauientu, y nopiBHgaHHi 3 ['Jl, Mmaau cta-
TUCTUYHO 3HAuylle BUILNiI KOHILEHTpalii yciXx ao-
CIIXXYyBaHMX MapKepiB OKCUIATUBHUX MPOIECiB
(ouB. Tadi. 2).
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Puc. 3. ®pakuiii TionoBux rpymn y Kposi nauieHTiB 3 XXH V/I.

Kpim Toro, Hamu BU3HaUYE€HO NMPSIMUN KOPEJISILLiii-
Huit 38°s130K aktuBHOCTI [TOH-1 3 LIlc (p = 0,04) Ta
CITAe (p = 0,02) xBopux Ha XXH V]I (puc. 4, 5).
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Puc. 4. Kopensuiiinuii 38’130K Mixk aktuBHicTio [TOH-1
Ta LiepyJIOIUIa3MiHOM cHpoBaTKU KpoBi ['/I-maiieHTiB.

Ananiz SHc 3a ¢pakuisiMu BU3HAUUB JOCTOBipHO
BUILMI BMiCT HEO1IKOBUX TiojloBUX rpyn y I1]]-nawieHTiB
(0,74 10,57-0,8] mpotu 0,6 [0,33-0,79] MKMOIB/I,
p =0,02) y mopiBHsIHHI 3 [ []-XxBopumu (puc. 3).
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Puc. 5. KopensuiitHuii 38’130k Mixx aktuBHicTio [TOH-1
Ta CyMapHOIO MEPOKCUIA3HOI0 aKTUBHICTIO EPUTPOLIUTIB
I'JI-mauieHTiB.

O0roBopenns. Pe3yibTatit HAIIOTO AOCITIIKEHHS
MPOAEMOHCTPYBadu 3HUXEHHS akTuBHOCTI [TOH-1y
xBopux Ha XXH V]I y mopiBHSHHI 3 KoHTposieM. Ciif
3a3HAYUTH, 110 y rpyni [1/]-manieHTiB 3MiHU apuiec-
Tepa3Hoi aktuBHOCTI [TOH-1 KopemntoBanu 3i 3MiHAMU
JinigHoro crekTpy KpoBi. HatoMicTs, y I'/l-nanieHTiB
akTuBHicTh [IOH-1 Mama npsaMuii KopeasuidHui
3B’130K 3 MOKa3HUKAMU aHTUOKCUIAHTHOTO 3aXUCTY
B KpoBi. OTXe, BU3HaUeHa HU3bKa apujecTepa3Ha ak-
tuBHicTh [TIOH-1 y kpoBi I'l-naitieHTiB acolitoeTbcs
3A€0iIbIIOr0 3 MOPYILIEHHSIM OKCUAAHTHO-aHTUOK-
CUIAHTHOIO 0ajlaHCy KpOBi, HEJOCTAaTHICTIO aHTUOK-
CUJIAHTHUX (HAKTOPiB 3aXUCTY Ta BUCOKOIO iHTEHCHUB-
Hictio OC, toni gk y IIJl-nauieHTiB, y O0inbuiii mipi,
3yMOBJIEHA IUCiMigEeMi€l0.

Ax BigoMo, nucninigemist Ta OC € ofHUMU 3 BaX-
JIUBUX MEXaHi3MiB Ta 3arajbHOIO0 PUCOIO, IO JIEXATh
B ocHOBi maroreHe3y XXH [25-27]. AHTHOKCUAAHT-
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Ha posb [TOH-1 nonsrae y 3axucti JITTHIII i JITTBIIT
Big mii okucHux cmoayk [5, 6, 8, 28]. Ak Bigomo,
nauienty 3 XXH V]I 6iabln 4yT/IuBi 10 WKiAJIXMBOTO
BILJIMBY MPOLECIB MepoKCUAallii, a 3HUXKEHHSI aKTUB-
HocTi [TOH-1 y cupoBarui KpoBi cripusie 3aTpUMLi
Karabonaizmy okuciaeHux docdoninigi y JITTHIILL Ta
OKMCJIeHUX Makpodaris, 110 Ja€ OijiblIe yacy Il He-
TaTUBHOTO BIUIMBY PaJAuKaJbHUX JIAHI[IOTOBUX peaKIliii
Ha iHAKTUBALlilO AMOJIiMONPOTEiHiB Ta OUIKIB KJIiTUH-
Hoi MeMOpanu [6]. TIOH-1 3aiiicHio€ rimponi3 mimin-
HUX NEPEKUCIB, eTiMiHYIOUM TAKUM YMHOM OKMCHEHi
JIMMTHII 3 6asmkoBux yTBopeHb. Lli 3axucHi Biac-
TUBOCTi, WMOBipHO, 0OyMoBiieHi 3aaTHicTiO [TOH-1
riIposidyBaTu OKHUCIeHi (ocdonimian i rigpokcuau
xoJjecteposutiHoneary [6, 28]. Hagani okucieHi npo-
IYKTU BUAAISIOTBCS Makpodaramu, siki OJHOYACHO
MEPETBOPIOIOTHCS Y MIHUCTI KJIITUHM, SIKi 3alOBHEHI
CKJIaTHUMU edipaMU XOJIeCTEPUHY Ta HAKOMTUYYIOThCS
y BUIJISIII aTepOCKIepOTUUHUX OJs1moK [5, 6, 8, 27].
ITOH-1 iHakTUBY€e TOKCUYHi MPOAYKTH, 5IKi YTBOPIO-
10Tbcs Yy pe3yabTati okucaeHHs JITTHI, ctumynooun
BiITIKaHHS XoJecTepuHy 3 Makpodaris yepe3 JITIBIL]
[27]. TIOH-1 Takox mpurHiuye audepeHIitoBaHHS
MOHOULUTIB B Makpodaru, TMM CaMUM OOMEXYIUU
MPOLEC YTBOPEHHSI MiHUCTUX KIITUH i 3MEHIIYIOUYU
YTBOPEHHSI aTepOCKIepOTHUHMX Ouisitiok [20, 22, 24].

Otxe, 3HMXeHHs1 akTuBHOcTi [TOH-1 crnpuse
VIOBUIBHEHHIO TaHUX MpolueciB y nauieHTiB 3 XXH.
Jo Toro x, apunectrepadHa akTuBHicTh [IOH-1 3Hu-
KYEThCI Yy JBOX IliIKJIacax (ApyromMy i TpeTbOMY)
JITIBIL. BinmoBigHO, 10 3MEHIIEHHSI KOHILIEHTpAllii Y
KkpoBi aBox nigknacis JITIBI y namientis 3 XXH V [,
KiJIbKiCHI Ta SIKiCHi 3MiHM 4aCTOK Bi0YBalOTLCSI OMHO-
yacHo a6o MmocTymnoso [27].

ITapaokcoHa3zHa i apujiecTepa3Ha aKTUBHICTb
€H3UMY MO3UTUBHO KOPEJIOE 3 BMICTOM XOJIECTEPOITY
JITIBIII i ApoA-1 Ta HEraTUBHO — 3 PiBHSIMU 3arajib-
HOro xoJjecTepoay i anomnporeiny B [28, 29], wo no-
BHICTIO Y3TOJXYETHCS 3 Pe3yJbTaTaMU HAILIOTO AOCIi-
JIKeHHs. [IpoTe BimHOIIIEHHST BMIiCTy anoIpoTeiHy 10
aktuBHOCTI [TOH-1 Moxe OyTy Kpaluum iHAUKaTOpOM
PiBHS aTEPOTEHHOCTI, HiXX BiIHOIIIEHHSI BMIiCTY 3arajib-
HOTrO0 XoJjiecTepoiy 10 xoJjiectepoay JITIBILI.

Mackness MI 3i criBaBTOpamu, MiATBEPIXKYIOUN
aHTuarepockiiepotuyuHi BiaactuBocti [TOH-1, mpoze-
MoHcTpyBanu, 1o [MTOH-1 qoauHu rigponisye nposa-
najbHUii HakTOp aKTUBALIl MeIiaTopa-TPOMOOLIUTA,
SIKWUH aKTUBYE MOHOUMUTU i MPU3BOAUTH A0 iX Mepe-
TBOopeHHsI B Makpodaru [30]. Deakin S Ha ekcrniepu-
MEHTAJIbHI MOJesi MiATBEpAUB 3aXUCHi BJIACTUBOCTI
TTOH-1 y 3amo0iraHHi MpoLeCciB OKUCIEHHS, MOIU-
dikyroun JIIIAHII [31]. Takum urHOM, OYJI0 TIpOAe-
MOHCTpOBaHO, 1110 akTuBHicTh ITOH-1 KpoBi o6epHe-
HO TIPOMNOpIIiiHA PU3UKY aTEPOCKIIEPO3Y i MOB’I3aHUX
3 HuUM 3axBopioBanb [30, 31]. Bains Y. Ta cniBaBTOpUM
BCTAHOBWJIM, 110 AKTUBHICTh apujiecTepasu i JaKTO-
Ha3u [TOH-1 Hux4ye 3a HAIBHOCTI XPOHIYHOrO 3ama-
JIEHHS i TOJATKOBO 3HUXYETHCS il Yac rOCTPOro 3a-
nanbHoOro npoiecy [18].

PesynbpTaTii HalIOTO Y3rOAXYIOTHCS 3 BUCHOBKA-
mu A Gugliucci, SKUil TPOAEMOHCTPYBAB 3HUXKEHHS
aktuBHOCTi [TOH-1 kpoBi y I'/l-nalieHTiB Ta 4aCTKOBE
BiTHOBJIEHHSI aKTUBHOCTI apujecTepasy i JIaKTOHA3U
uisixom JlikyBaHHs I'/I, 1110 Mozke 3a0€3MeYn T 3aXUCT
Big OC i mporpecyBaHHS aTepOCKIepo3y [32].

Xoua [TOH-1 karani3ye rigpoiz yncjieHHUX cyo-
CTpAaTiB: JIAKTOHIB, TiOJIAKTOHIB, edipiB Ta hocdoTpu-
€CcTepiB, BKJIIOUAIOYM MApPAOKCOH, a AUISHKUA CTUKY-
BaHHS cyOCTpaTy HaBKOJO akTuBHOro canty ITOH-1
BiIpi3HAIOTbCS 111 KOXHOI OCHOBHOI KaTeropii cyo-
crpatiB [20], mpore, YMMaa0 AOC/IIJHUKIB BBAXAalOTh,
110 ocHOBHa (izionoriyHa aktuBHicTh [IOH-1 3a XXH
3yMOBJIEHA 3/1€0iJbIIOro JaKTOHA3HOI AaKTHUBHICTIO
[6-8] Ta BBaxkaloTh, 110 camMe 3HUXEHHS JIAKTOHA3HO1
aktuBHOCTi [TOH nepenbayae Ginblll BUCOKUI PU3UK
MalOyTHIX HECNPUSATIUBUX KJIiHIYHUX PE3YJbTaTiB y
namienTiB 3 XXH [5]. Tak, rpymnoo BYeHUX 32 JOTIOMO-
roro iMyHoepMEHTHOro aHajli3y O0yJ0 BCTAHOBJIEHO
3HaUYHEe 3HUXKEHHS JJaKTOHa3Hoi akTuBHOCTI [TOH-1y
xBopux Ha XXH, 3a BuHsTKOM ii II-i cTazii, ne He OyJio
JIOCTOBIPHOI Pi3HUIIi Hi Y 3MiHi aKTUBHOCTI, Hi y KiJib-
KOCTi Oifika y MOPiBHSHHI 3 KOHTPOJbHUMU TpyMamu
[5]. Mo Toro Xk, BripoaoBxk 10-piuHOro criocrepexXeHHs
3a OOpaHUMMU NalliEHTaMU, caMe 3HUXKEHHS aKTUBHOC-
Ti €H3UMYy KOpPEJIoBaa0 3 MiABUIIEHOI CMEPTHICTIO
naiieHTis [5].

Ockinbku ns nauieHtiB 3 XXH V JI xapaktepHo
niacuneHHss OC B opraHiaMi, SIKMii € HACJliAKOM HaJ-
MipHOI IPOAYKIii aKTUBHUX (POPM KUCHIO, Mapajieib-
HO 3i 3HWXXEHHSM aHTUOKCUJAHTHOI €MHOCTI KpPOBI,
HaMu OyJIO BCTAHOBJIEHO, L0 3HUXXEHHS aKTUBHOCTI
ITOH-1 xopemoe 3i 3HmxkeHHsaMm LT, CITAe Ta AO€c
KpoBi, ocobnuBo y rpyni ['Jl-nauieHTiB (auB. Tadn 2).
IMopsin 3 uuM, HaMu Oyna BiAMideHa KOpessllist Mix
aktuBHicTio [IOH-1 Tta BMicToM SH-rpyn y cuposBariii
kpoBi I'I-nmauieHTiB (auB. puc. 3). OTpuMaHi pe3ysib-
TaTU Y3TOJXKYIOThCS 3 JAHUMM MOCIiIKEHHS 3a ydac-
Ti I'JI-mauieHTiB, B KPOBi SIKMX TaKOX CIOCTepiraiu
3HUXEHHS apwiectepa3dHoi akTtuBHocTi [TOH-1 Tta
KOHIUEeHTpauii BinbHUX SH-rpyn nmopiBHSIHO 3i 300pO-
BuMU ocobamu [33]. 3HUKeHA KOHLIEHTpALlisl BUTbHUX
SH-rpyn y cupoBarTili CBiTUUTh MPO MOXJINMBE OKUC-
neHHs TioniB (Cys284) y IIOH-1. Tak, noBeneHo, 1110
enuHa BinbHa SH-rpyna ITOH-1 npucytHsa y Cys284
i MOB’s13aHa 3 AKTUBHICTIO €H3UMY HaBiTh TOMi, KOIHU
BOHA He € YaCTMHOIO Moro aktuBHoro caiity [34]. B
iHIIOMY mocCIiaXeHHi 3a y4yacti ['Jl-mailieHTiB Ta ma-
uwieHTiB 3 XXH, gKi oTpuMyBaiu Tepamniio CynpoBOAY,
aktuBHicTh [IOH-1 y cupoBartiii KpoBi HO3UTUBHO KO-
petoBaja 3 6iIKaMM TioJIiB Ta HEraTUBHO 3 JIiMiAHUMU
rigponepokcuaamu [35].

Y nocnimkeHHsS OPUCBSIYEHOMY acolliallisiM MixX
JinimHuM npodineM i aktuBHicTio IIOH-1 y nanieHTiB 3
XXHYV [I 6yno BcTaHOB/EHO, 1110 KoHLeHTpauiss [IOH-
1 mo3utuBHO acouitoeTbes 3 JITIBILL Ta Apo Al. ABTO-
PY AiIUTM BUCHOBKY, 110 Pi3Hi MapaMeTpu JiliAHOTO
npodiJito MOXYTh BILIMBATU Ha KoHUeHTpalito ITTOH-1
y cupoBartui I'J[-mauieHTiB, 1110 cOpusie pO3BUTKY aTe-
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pockiiepo3y [8]. B maHoMy mOCTiIXKEHHi, MU TaKOX
CIIOCTEPIraJiv 3AJIEXKHICTh MixXK MOKA3HUKAMU apUJIeCTe-
pasHoi aktuBHOCTi I[TOH-1 Ta piBHem JITIBIII.

Husbka aktuBHicTh [TOH-1 y xBopux Ha XXH V]
Moxe OyTH acollilioBaHa 3 MiABUILEHHSIM piBHS ¢docda-
TiB KpoBi. Binomo, o IMNOH-1 Bnepiue BusiBjieHO 3a-
BISIKM CBOIlA 3MaTHOCTI TiapoIi3yBaTH i, OTKe, JETOKCU-
dikyBatu docdopopraniuni cnoayku [6]. Llle onHieto
MNPUYUHOI0 HU3bKUX KOoHUeHTpauin [IOH-1 y nauieH-
1iB 3 XXH V]I € npsimMuii B3a€EM0O3B 130K €H3UMY 3 KJTi-
PEHCOM KpeaTMHiHYy Ta CeYOBUHMU Iijl Yac Aiajli3Ho1 cecil
[36]. Ockinbku, I'Jl MoXe 3HUBUTU PiBEHb aKpOJIEiHY,
SIKMI € peaKiiiHO3aTHUM albAeriaoM, TaKi 3MiHU, Ha-
BITAKW MOXYTb OYTU TOB’sI3aHi 3i 30ibILIEHHSM aKTUB-
HOCTI IIbOTO €H3UMY Y CUPOBaTLi KpoBi [5, 7].

CepleBO-CyAMHHA CMEPTHICTh Ta CMEPTHICTh Bif,
ycix npuuuH y nauieHTiB 3 XXH V I 6ynu acouiiioBaHi
3 HU3bKUMU KOHUeHTpauismu [TOH-1, mo no3Boau-
JIO aBTOpaM MPUITYCTUTU, IO HU3bKA KOHLEHTpAaLlis
TTOH-1 € He3anexHUM (haKTOPOM PUBUKY CEPLIEBO-
cyauHHoi cmepTHOCTi y I'I-nauientis [37, 38]. Kpim
TOro, OYJ10 MPOJAEMOHCTPOBAHO, 110 AKTUBHICTh LILOTO
€H3UMY MOXe OyTH MOB’s13aHa 3 pO3BUTKOM apTepiaib-
HOI rinepTeH3ii, iHCyTiIHOPE3UCTEHTHICTIO Ta PeMOJe-
JOBaHHAM Miokapay [4, 40, 41].

Otxe, OUIBIIICTh OMYyOJiKOBAHUX MOCHTIIXKEHb
CBiAuUUTh, O KoHUeHTpallig [TOH-1 Ta ii akTUBHiCTb

Jlitepatypa (References):

(1akTOHa3Ha, MapaoKCOHAa3HA Ta apujecTepa3Ha) €
3HWXeHuMU y nauieHTiB 3 XXH V I, mo noBHicTiO
Y3TOAXYETHCS 3 OTPUMAaHUMU HaMU pe3yJbTaTaMM.
3minu miaknacis JITIBII Ta TioniB MOXYTb BigirpaBa-
TU OPOBIAHY pOJib Y 3HUXEHHi akTuBHOCTi [IOH-1.

Bucnosku. Y xsopux Ha XXH V [ cnocrepira-
€TbCSl 3HUXEHHS apujiectepa3Hoi akTuBHocti [TOH-
1 y nopiBHSIHHI 3 KoHTposieM. HaliHruX4a aKTUBHICTh
ITOH-1 Bu3Havaetbcs y I'[l-mali€eHTiB Ta aCOLIIOETHCS
3i 3HUKEHHSIM aHTUOKCUIAHTHUX MOKa3HUKIiB KPOBI.
AKTUBHICTb eH3uMy y [1]] manie HTiB KOpEJIoe 3 MiABU-
weHHsM JITIBII kposi. [Tomanbii nocaiakeHHs i3 3a-
JIy4eHHSIM OibLIOI Aialli3HOT KOTOPTHU Malli€HTIB HE0O-
XigHi 1151 BUBHaYeHHs1 natoreHeTuyHoi poai [IOH-1y
xBopux Ha XXH V [I.

KondaikT inTepeciB: aBTopu 3asiBISIOTh PO Bi-
CYTHiCTh KOHMJIIKTY iHTEpeCiB.

Indopmanis npo BHECOK KOKHOTO YYACHHKA:

Kopoaw JI.B.: anani3 nitrepaTypHMX JXepes, BU-
3HaYeHHs O0ioXiMiUHMX TMOKa3HMKIiB Ta HaNMCaHHS
CTaTTi.

Cmenanoea H.M.: ninGip nauieHTiB y mOCi-
JKEHHSI, CTATUCTUYHUM aHalli3 OTpMMaHUX pe3yJibTa-
TiB Ta JiTepaTypHe peaaryBaHHS.

Bacuavuenxo B.C.: Bu3HaueHHs 6i0OXiMiYHUX 10~
Ka3HMKIB.
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Abstract. Systematic analysis of cardiac remodeling peculiarities in patients with V D stage of chronic kidney
disease (CKD VD) caused by diabetes mellitus is important both in the stratification of cardiovascular risk and
in the choice of adequate treatment strategies.

The purpose of the study was to determine the character of structural and functional reconstruction of
myocardium in patients with diabetic nephropathy (DN) on maintenance hemodialysis (HD) by identifying left
ventricular hypertrophy (LVH), its geometric types, assessment of the severity of heart dysfunction, pulmonary
hypertension (PH), as well as determination of frequency of cardiac valve calcification (CVC), development of
defects of mitral (MV) and aortic (AV) valves.

Materials and methods. The study included 136 patients on chronic HD (men, 78, age, (53,9+1,0) years,
duration of HD, (47,6%4,2) months). Depending on the presence/absence of type 2 diabetes mellitus (DM)
with kidney damage, they were divided into two groups: the first one — without DN (n=88); the second one
— with DN (n=48). All patients were followed up by standard echocardiography (EchoCG) examination by
standard procedure.

Results. LVH was diagnosed in 84.6% of patients with CKD VD stage, significantly more often (93.8vs. 78.4%,
p=0.020) in patients with DN, with the incidence of eccentric LVH in the second group being higher (47.9
vs. 28.4%, p=0.023) than in the first one. Prevalence of pseudonormal and restrictive types of LV diastolic
dysfunction (62.5 vs. 28.4%, p<0.001), LV systolic dysfunction (27.1 vs. 9.1%, p=0.006) and PH (64.6 vs
35.2%, p=0.001) were significant in HD patients with DN. CVC was detected in 66.6% of patients with type
2 DM with renal injury with a predominance of calcification of both valves (35.4%) over isolated calcification
of MV (MVC) (20.8%) and AV (AVC) (10.4 %). Combined valve calcification in the HD patients of the
second group was observed 2.6 times more often (p=0.003) than in the first one. Patients with DN, unlike
those without diabetes, were associated with a higher prevalence of stenoses of MV (16.7 vs. 3.4%, p=0.007)
and AV (39.6 vs. 15.9%, p=0.004), and insufficiency of MV (66.7 vs. 44.3%, p=0.013) and AV (35.4 vs.
14.8%, p=0.006). The most significant EchoCG parameters that distinguished groups of HD patients with
the presence of DN were: left atrial diameter (p<0.001), end-diastolic LV dimension (p<0.001), thickness
of interventricular septum (p=0.001), LV myocardial mass index (p=0.001), ratio of transmitral flows in
early and late diastole (p=0.009), time of deceleration of early diastolic transmitral blood flow (p<0.001), LV
ejection fraction (p=0.009), diameter of the right ventricle (RV) (p=0.003), diameter (p=0.007) and mean
pulmonary artery pressure (p<0.001).

Conclusions. In patients with CKD VD stage with DN the maladaptive cardiac remodeling with predominance
of unfavorable types (eccentric (to a greater extent) and concentric) LV hypertrophy, RV dilatation, PH,
expressive of LV diastolic and systolic dysfunction, large-scale combined MVC and AVC occurs, which, in
turn, leads to the formation of valve defects, can contribute to the progression of diastolic myocardial stiffness
and heart failure.

Key words: hemodialysis, diabetic nephropathy, heart remodeling, eccentric left ventricular hypertrophy,
cardiac valve calcification, diastolic myocardial stiffness, systolic dysfunction, pulmonary hypertension.
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Cycaa O. B., Jliroekina 3. 1., Bymrunceka O. B.

CrpyKkTypHO-(hyHKIiIOHAJIbHI 3MiHH CepIisl Y XBOPHX Ha Aia0eTHYHY HedponaTiio,
AKi JIKYIOTbCS reMOoiaj1izoM
TepHominbChKMIT HaLliOHATBHUI MeAWYHW yHiBepcuTeT iMeHi 1. . TopbaueBcbkoro MO3 Ykpainu

Pestome. Cucmemnuii ananiz ocobausocmeii pemooesoganHts cepus y Xe0pux Ha XpoHiuHYy Xeopooy Hupok VI
cmadii (XXH VII) diabemuunoeo noxodicenHs € eaxcausum K 'y cmpamuikayii Kapo0iogackyaapHoeo pusuky, max i
8ubOpi adeKeamMHUX NIKYBANbHUX CIMPAMe2iil.

Mema docnidxcenns — eusznaueHHs XapaKkmepy cmpyKmypHo-@QyHKYIOHAAbHOI nepebydosu miokapoa y nayicH-
mie i3 diabemuuroro Hegpponamiero ([IH) na npoepamuomy eemodianizi (I'l) winsxom idenmudpixayii einepmpogii nioeo
waynouxa (TJII), ii eeomempuunux munie, oyiHKu eupasHocmi cepyegux oucyrkuyiii, secenesoi einepmensii (JII), a
makodc ecmanosaeHHs yacmomu kasvyugikayii kaanauie cepys (KKC), pozeumky éad mimpansnoeo (MK) ma aop-
manvroeo (AK) kaananis.

Mamepiaau i memoou. Y docaioncennsn oyn0 exaroueno 136 xeopux, sxi nepedysanu na xponiunomy I (wonosi-
Ku, 78, 6ix, (53,9%1,0) poxy, mpusanicme I/l, (47,6%4,2) micaus). 3anrexncro 6i0 Has8HOCMI/8iOCyMHOCMI UYKPOBO2O
diabemy (L) 2 muny 3 ypasjceHHAM HUPOK ix nodinuau Ha 08i epynu: nepuia — /[ H nemae (n=388); opyea — nasena JITH
(n=48). Ycim nayieumam 3a cmanoapmHo mMemoouKor nposedeHo nogre exokapodioepagiune (ExoKI) o6cmexcenns.

Pesynomamu. TJIII diaenocmosano y 84,6 % xeopux na XXH VI cmadii, snauywe wacmiwe (93,8 vs. 78,4 %,
p=0,020) y nauyienmie iz /IH, npuuomy wacmoma peecmpauii eunadkie excyenmpuyroi IJIII y dpyeiit epyni 6yaa binb-
woro (47,9 vs. 28,4 %, p=0,023), ninc y nepwiii. Illowupenicms nces0OHOPMANbHORO | pecmpuKmueHoeo munie dia-
cmoniunoi ducepynryii JIII (62,5 vs. 28,4 %, p<0,001), cucmoaniunoi ducynxuii JIII (27,1 vs. 9,1 %, p=0,006) ma
JIT (64,6 vs. 35,2 %, p=0,001) y I/]-xeopux na JIH 6yau 3nauywumu. KKC eusenenoy 66,6 % xeopux na I[JI 2 muny
3 YPANCEHHAM HUPOK I3 Nepesancantam Karvuyugikauii o6ox kaananie (35,4 %) nao izonvosanoio kasvyugixayicio MK
(KMK) (20,8 %) ma AK (KAK) (10,4 %). Iloeonany kaananny xarvuyugicauiio y I/1-nayienmie opyeoi epynu chocme-
pieanu 'y 2,6 paza wacmiwe (p=0,003), nixnc y nepwiit. Xeopi na J[H, na eiominy 6id maxux 6e3 diabemy, acoyitoeanrics i3
3HauHol nowupenicmio sk cmenosie MK (16,7 vs. 3,4 %, p=0,007) i AK (39,6 vs. 15,9 %, p=0,004), max i nedocmam-
Hocmi MK (66,7vs. 44,3 %, p=0,013) i AK (35,4 vs. 14,8 %, p=0,006). Haiibiavw 3nauyuumu ExoKI noxasuukamu, siki
gidpisHsau epynu I'/[-xeopux 3a nasenicmio J[H, Oyau: diamemp nigoeo nepedcepos (p<0,001), kinyesuii diacmoniunuii
posmip JIII (p<0,001), moswuna mixncuiayrnoukogoi nepeecopooxu (p=0,001), indexc macu miokapda JIII (p=0,001),
CNiBBIOHOWEHH MPAHCMIMPANIbHUX HOMOKIE Yy panHIo | nisuio diacmoay (p=0,009), uac ynosineHenHs parHboeo odia-
cmoniuno2o mpancmimpansrozo kpoeonaury (p<0,001), ¢ppaxuyis euxudy JII (p=0,009), diamemp npaeozo wayHouka
(I111) (p=0,003), diamemp (p=0,007) i cepedniii muck y neeenesiii apmepii (p<0,001).

Bucnosku. Y xeopux na XXH VI cmadii 3 /1H 6idbysacmubcs de3adanmusre pemodentosanHs cepysi 3 Nepesadcam-
HAM HeCRpusmauux munie (excueHmpuuroezo (06inbuloro Miporo) ma KoHyeHmpuyHoeo) einepmpoii JIII, dusamayiero
T, JIT, supasHoro diacmoniunoro ma cucmoaniunoro ducynxuicro JIII, macumaonor noeonanorw KMK i KAK, ska,
Y €6010 uepey, npu3eo0ums 00 POPMYBaAHHS KAANAHHUX 640, MOCe CAPUSMU NPO2PECY8AHHIO 0iacMOAIUHOI JHcopmKoCcmi
Miokapda ma cepyegoi HedocmamHoCMi.

Kio4oBi cioBa: ecemodianiz, diabemuuna neghpponamis, pemooesiosants cepus, eKcueHmpu4na 2inepmpois ai-
8020 WLNYHOUKA, KAAbUUDIKayia KAanawnie cepys, 0iacmoaiuna Jcopcmkicmo miokapda, cucmoniuna oucqyHkyis, neee-
Heea cinepmeH3is.

Bceryn. [diabetnuna Hedpomnatist (IH) — cnenu-
(iuHe ypaxkeHHsI HUPOK, sIKe po3BuBaeThest y 30-40 %
XBOPUX Ha IIyKpoBuii miadet (11/1), 3aitMae ogHe 3 TIpo-
BIIHMX MICLb Y CTPYKTYpi HUPKOBOI 3aMiCHOI Teparii
Ta aCOIIIIOETHCS 3 My>KE BUCOKHMM CEpIIEBO-CyIMHHUM
pusukoMm [1]. Y BupimeHHi npoOiemMu KapaioBac-
KYJISIpHUX yCKJaaHeHb Yy padi XXH MaloTbh 3HaueHHS

3opsana JliToBKiHa
zoryalit@gmail.com

XapaKTEpHi 0COOIMBOCTI CEPLEBUX, CYAUHHUX, MioTa-
TUYHUX i HEHPOTyMOpPaJIbHUX MOPYIIEHb, Cepel SIKUX
HaA3BUYATHO BaXJIMBE MiCIIe HAJICXKUTD ITaTOJIOTiIHO-
My peMozenoBaHHI0 Miokapaa [2]. Ha cvoromni mia-
o6etnuHa Kapaiomiomnatis (JAKMII) posrasgaeTbes sIK
He3aJIeXXHEe CeplIeBO-CYIMHHE 3aXBOPIOBaHHS 3 Oara-
To(aKTOPHUM ITaTOTEHE30M, MiKPOBACKYISIPHUMHU Ta
BEeTCTATMBHUMU PO3JIalaMi, TTIOPYIICHHSIM OOMiHY pe-
YOBUH, iHTepcTULiaIbHUM diGpo3om [3].
YycleHHUMH KIIHIYHUMU OOCIIIKEHHSIMU I0-
BeneHo, mo mnporpecyBanHg JIH y xBopux na LIJI 2
TUITY CYITPOBOJKYETHCS CKIIAIHOIO CTPYKTYPHO-(PYHK-
LiOHAJIBHOIO IepedynoBoo ceplist 3 (GOPMYBAHHSIM Ti-
rmeptpodii miBoro nuryHouka (IJILL), migBuieHHSIM
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JXKOPCTKOCTI MiOKapja, BUPAa3HOIO AiaCTOJIYHOI AUC-
(byHKIUi€I0, paHHIM PO3BUTKOM JWJaTallii TOPOXHUH
ceplist, 3SHUXKEeHHAM iHoTporHoi dyukuii JILI [2, 4, 5].
BaxuiuBuwm € i1 Te, 1110 HiacToJliuHa XXOPCTKICThb ceplie-
Boro M’s13y y naiieHTiB i3 JIH moxke i He 3ajexaTu Bin
rnoToBileHHs cTiHok JIL [2].

OueBUAHO, O MiA BIUIMBOM CYKYMHOCTi reMo-
JTUHAMiYHUX, MeTa00JiYHUX, TOKCUUHUX, Oialli3-aco-
LilOBaHUX Ta iHIIMX (haKTOPIiB XapaKTep MOAAIBIINX
3MiH TaK 3BaHOTO «1ia0ETUYHOTO CEPLs» ¥ XBOPUX HA
XXH V] crapii Mmoxe 6yTM HaATO CKJIAJHUM i Heme-
pendayyBaHUM, BiiTaK — 3yMOBJIIOBATA BUCOKY 4aCTO-
Ty PO3BUTKY KOPOHAPOT€HHUX KaTacTpod, MOpyLIEHb
CepLIEBOT0 PUTMY, LiepeOpOBACKYIIPHUX TOMIil, 3a-
cTiifiHOi cepueBoi HepocTaTHOCTI (CH) i kapmioBacky-
JISPHOI CMEPTHOCTi.

3rifHO 3 aHali30M JaHWX JiTepaTypu, MPOLECU
peMojentoBaHHs cepilsl y xBopux Ha LIJI 2 tuny 3 ypa-
XKEHHSIM HUPOK, 5IKi repedyBatoTh Ha XpoHiuHOoMY [/1,
BMBUEHO HEAOCTaTHLO. 30Kpema, ideHTU@ikallilo reo-
MetpruHux BapianTiB ['JII y xsopux Ha XXH V]I cTa-
aii 3 IH, Ha BiaMmiHy Bin HemiamizHux nauieHTis [4, 5],
MPOBEACHO Y MOOJUHOKMX JOCTiIKeHHAX [6, 7], pu-
yoMy naHi mpo nepesaxatounii Tun [JIL BigpizHATUCS.
Xapakrtep niacroniyHoi aucdynkuii JIL y ['J-xBopux
Ha JIH BucsiTieHo B okpeMux mpatsx [8, 9], a mosi-
JIOMJIEHHS IOAO0 cucTolivHoi Aucdynkuii JIII y Takux
MalieHTiB HeogHO3HauHi [9]. He BmaeThes 3a LIMX yMOB
noope BigcTexuTu 3B’s130K J1H i3 dhopMyBaHHSM Jiere-
HeBoi rineptensii (JII'), 3MiHaMu mpaBoOro HUTyHOYKa
(I11) [10]. Heabusikuit BIUIMB Ha CTPYKTYPY i (DYyHK-
1Iil0 MioKapnaa, BHYTPILIHbOCEPLEBY TE€MOAUHAMIKY Y
xBopux Ha XXH V]I cranii copasisie kanpuudikauis
knananiB cepus (KKC) [11], nmpore aaHi 11010 0co6iu-
BocTell ypaxeHHs MiTpaibHoro (MK) Ta aopranbHOro
(AK) xnanaHiB, dopMyBaHH4 ix OpylIieHb, y pasi AH
HEMOBHi i1 AucKyTabenbHi [12, 13].

TakuM YMHOM, HEUYUCJIEHHICTh, ()PAarMEHTAPHICTh
Ta PO3Pi3HEHICTh AOCTIIXEHD i3 MPOOIEeMU PEMOIETIO-
BaHHs cepud y I'Jl-xBopux Ha JIH o6rpyHTYBain He0O-
XiTHICTb BUKOHAHHS JaHOI POOOTHU, i1 aKTyaJbHICTb i
METY.

MeTa poOOTH: BUBHAYNTH XapaKTep CTPYKTYPHO-
(yHKIIIOHAJIBHOI MepedynoBU MioKap/aa y Nali€HTIB i3
HH, saxi nikytorbes I nuisixoM igeHTudikanii TJIL,
il FEOMETPUYHUX TUIIiB, OLIIHKX BUPA3HOCTi CEPLIEBUX
nuceyHkuin, JII', a TakoX BCTaHOBJEHHSI YacCTOTU
KKC, po3sutky Bag MK ta AK.

Marepian Ta Meronu. /1o obcepBalliiiHoro ogHo-
MOMEHTHOTO (MOMEPEYHOT0) NOCTiAXKEHHS OyJI10 BKIIIO-
yeHo 136 xBopux Ha XXH V]I craxii, sKux nikysaau
nporpamHuM I'Jl y BinaineHHi remonianizy TepHOIiJib-
CbKOi YHIBEpCUTETCBKOI JiikapHi. YoJoBikiB Oysno 78,
KiHOK — 58. CepenHilt Bik xBopux cTaHOBUB (53,9%1,0)
pokiB, TpuBajictb I'J] — (47,61+4,2) micsiuiB. [1aiieHTiB
i3 JIH 6y70 35,3 %, i3 XpOHIYHUM [JIOMEPYJIOHEDPUTOM
— 32,4 %, i3 xpoHiuHuM mienoHedpuroMm — 14,0 %, i3
MoJ1iKicTo30M HUPOK — 5,1 %, i3 rinepTeH3UBHOIO HE-
dpomariero — 4,4 %, 3 inmmmvu — 8,8 %.

Ilin yac BUKOHAHHSI JOCHIAXEHHS MOTPUMAHO
npaBuja Oe3MneKy MalieHTiB, 30epexXeHo iX IMpaBa Ta
KaHOHM JIIOJCHKOI TiTHOCTi, a TAKOX MOpPaJbHO-ETHUY-
Hi HOpPMHU, $IKi BiZANOBiAal0Th OCHOBHUM MOJOXEHHSIM
GSP (1996 p.), kouBeHuii Pagu €Bponu mpo mpa-
Ba joauHu Ta 6iomeauuuny (1997 p.), I'eabciHcbKo1
nexuapanii  BcecBiTHbOI MeauyHOI acouiaulii Mpo
€TUYHI TIPUHLIMIY TIPOBEACHHS HAyKOBUX MEIUYHUX
JocaimkeHb 3a yyacti moauau (1964-2008 pp.) i Ha-
kazy MO3 Ykpainu Ne 690 Bim 23.09.2009 p. 3i 3mi-
Hamu (2012 p.), eTUYHOrO KOAEKCY BUEHOro YKpaiHu
(2009 p.). Yci nauieHTM Haganu iHGOPMOBAHY 3ro-
Jly Ha y4yacTb y aociimkeHHi. [TpoTokoa mociigkeH-
HsI CXBaJIeHO KOMici€lo 3 06ioeTuku TepHOMiJbChbKOTO
HalliOHAJIbHOTO MEAWYHOTO YHiBepcuteTy imeHi [.4.
T'op6aueBcrkoro MO3 Ykpainu. KputepissMu BUKITIO-
YeHHs XBOpUX i3 gociaxkeHHs BBaxanucs LI 1 tumny,
BiK <18 pokiB, TpuBaicTh JikyBaHHs '] <6 micsiiiB,
eKt/V <1,4, roctpuii Ta mepeHeceHU (I0 6 MicsIIiB)
iHapkT Miokapia 4K iHCYJbT, PiBEHb T€MOTJI00iHY
<80 1/71, OOCTPYKTUBHI XBOPOOH JIETeHb, TSKKA TaTO-
JIOTisl TIeUiHKU, TICUXiYHi PO3JIaau, BiICYTHICTb 3TrOAU
Ha y4acTb Y TOCJiKEHHI.

3rigfHO 3 OM3aliHOM JOCJIIXKEHHS, 3aJIeXKHO BiI
HasiBHOCTI/BincyTHOoCTi LIJ1 2 TUmy 3 ypakeHHIM HU-
pok ycix I'I-mailieHTiB NOAINWIN Ha NBi TPpynu: mep-
mwa — IH nemae (n=88); napyra — HasisHa JI1H (n=48).
Tpusanicts I/ y xBopux i3 1H ctranosuna (174,7+7,1)
Micsus.

ITpu npoBeaeHHI KITiHIKO-1iarHOCTUYHUX Ta JTiKy-
BaJIbHUX 3aXO[liB CIUPAIUCS HA MPOTOKOJU JiarHOC-
TUKU Ta JIiKyBaHHS, 3aTBepAxXeHi Hakazom MO3 Ta
HAMH VYkpainu Big 11.02.2016 p. Ne 89, Ha pekoMmeH-
nauii KDOQI ta KDIGO 3 1iarHOCTUKM Ta JiKyBaHHS
XXH. I''l xBopuM BUKOHYBaBCS 3a CTAaHAAPTHOIO MPO-
rpamoro (3 pa3u Ha TUXIeHb 1o 4—4,5 rof) 3 BUKOPUC-
TaHHSIM CUHTETUYHUX Aiani3aTopiB i 0iKapOOHATHOrO
Oydepa. 3abesneueHy no3y mianizy (KoediuieHt Kt/V)
po3paxoByBaJiM 3a (OPMYJIOI0 HATypPaJbHOTO JIOTa-
pudmy (Daugirdas J.T., 1993).

YciM xBopuM mOpoBoAUIM exokapaiorpadiuHe
(ExoKT') nocninxeHHs Ha yJIbTpa3ByKOBOMY CKaHepi
“Aloka SSD 2000” (AmoHist) 3a 1ONOMOTOIO JaT4YU-
Ka 3 yactorow 3,5 MTI'u 3rifHO 3 peKoMeHaauisiMu
[14]. 3acTocoByBanu 2D-pexum, M-pexum i3 cTaH-
naptHux poctymiB, gonmiaep-ExoKI (konboposa
nonmiep-ExoKI', iMmyabCHO-XBUIbOBA i MOCTiAHO-
xBusiboBa aomnruiep-ExoKI'). BumiploBanu aiametp
KopeHs aopTu (Ao, AiamMeTp, cM), MaKCUMaJbHUN
po3Mip mopoxHuH JjiBoro mnepencepas (JIIT) (JIIT,
niametp, cM) ta [T (ITII, niameTp, cM), TOBLIUUHY
MiXITyHoukKoBoi neperopoaku (MIITII, cm) Ta 3a-
nHboi crinku JIII (3CJILI, cm) B aiactony, KiHle-
Buit giactoniuHuii posmip (KIAP, cm) JIII. Bupaxo-
ByBaJu iHaeKc Macu Miokapaa JIIT (IMMUJII, r/m?)
gk BigHomeHHsS MMIJIII (po3paxoBaHolo 3a (op-
mysow Penn Convention) g0 miolli MOBEPXHi Tija.
l'imeptpodiro JIII giarHoctyBanu y pasi IMMIIII
115 r/m? i Ginblne y yonoBikiB Ta 95 r/mM? y XiHOK.
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BinHocHy toBmmHy cTiHku (BTC) BupaxoByBa-
qm  3a  dopmynow: BTC=MIIII+3CJILI/KOP
JIII. HopmanbsHoto reoMeTtpieto JIII BBaxanu BTC
<0,42 npu HopmanbHomMy IMMIJIII, KOHLIEHTpUY-
He pemonemtoBaHHg JIII (KPJIII) giarHocTyBanu
npu BTC >0,42 i HopmanbHomy IMMIIII, koH-
LeHTpUuYHy rineptpodiro JIII (KIJILI) npu
BTC >0,42 i 36inbmienomy IMMIIII, excueHTpuu-
Hy rineptpodiro JIII (ETJIL) — npu BTC <0,42 i
30inpmieHoMmy IMMIJIII. CucrtoniyHy auchYHKILiO
JIUI miarHoctyBanu y pasi ¢pakiii Bukugy (DPB)
Menire 50%, siKy Bu3Hadanu 3a Simpson. docii-
JoKeHHs aiactoniyHoi ¢ynkuii JIII nmpoBoaunu 3a
CTAaHIAPTHOIO METOAUKOIO Y MYIUIEKC-PEeXUMIi IS~
XOM aHaji3y TPaHCMITPaJIbHOTO KPOBOIUIMHY. Bu-
3HaYaqu MaKCUMaJIbHY IIBUIAKICTH XBUJi Yy PaHHIO
(E,M/c)TamizHio (A, M/c) miacTomy, iX CITiBBiTHOIIEH-
Hs1 (E/A), 9ac ynoBiibHeHHSI pAHHBOT'O IiaCTOJIIYHOTO
HanoBHeHHs JILI (DT, c), yac i30BoAOMiYHOTO pO3-
crabnenns JIII (IVRT, c). diacTtoniuny auchyHK-
wito JIII knacudikyBanu K TUM MOPYLIEHHS pelak-
callii, ceBIOHOPMAaJIbHUM Ta pecTpukTUBHME [15].
JIT niarHocTyBanuypasicepeaHbOrO TUCKY yIeTeHEBI i
aprepii (JIA) 25 MM pr. cT. i Oinble, IKUi BU3Ha4Ya-
JIM 3a 4YacoM TPUCKOPEHHS TMOTOKY Ha KjamaHi JIA
[16]. BumiptoBanu Ttakox miametp JIA, skuii Bupa-
XKaJlu B CM.

Crpyktypy MK Ta AK ouiHIOBaM Ha mapacrep-
HaJIbHOMY 300pakeHHi Mo KOPOTKiil i AOBTiii oci Ta xa-
pPaKTEepU3yBAIU SIK HOPMY, YIIUIbHEHHS Ta KaibLudi-
Kaitito. KKC BcTaHOB/II0BaNIN Y pa3i peecTpailii AUTSTHKYA
MiABUIIIEHOI €XOTeHHOCTi 3 aKyCTMYHOIO TiHHIO Ha OJI-
Hilt un Oinbmre ctynkax AK ta/abo MK, abo Mitpais-
HOMY KiJIblli. 32 HASIBHOCTI MPUKJIAMIAHHOI PeTypriTailil
niarHocTtyBanu HegoctaTHicTh MK Ta AK, BomHouyac ix
CTEHO3 3a 3MEHILIEHHSIM IUIOLII BiIKPUTT KJamaHa i
MiABUILEHHS HA HHOMY rpajgieHTta Tucky [16, 17].

U1 CTAaTUCTUYHOTO aHaji3y MaHUX BUKOPUCTO-
ByBaJM nakeT npukianHux rnporpam STATISTICA®

Version 10.0 xommasnii “StatSoft, Inc.” (CIIA). 3a-
CTOCOBYBAJIM METOAW HEMapaMeTPUYHOI CTATUCTU-
ku — U-kpurtepiii MaHHa-YiTHI Jj11 TOpPiBHSIHHS
KUTbKiICHUX MOKA3HUKIB y IBOX HE3aJeXHUX Tpyrax,
x2-kputepiii IlipcoHa mjis MOPiBHSIHHS YaCTOTHUX
BeanuuH. [Ipyn onucyBaHHi KiJIbKiCHUX O3HaK Oyio
HaBEAEHO CepelHi 3HAYeHHS Ta iX CTaHIApTHi Mo-
Muiku (M+m), sKicHux GiHapHUX — BigcoTKu (%).
CTaTUCTUYHO 3HAYYUIMMU BBaXKaJu BiIMiHHOCTI NpuU
p<0,05.

PesyabTaTu. ineprpodito JIII giarHocTtoBaHo y
115 (84,6 %) xBopux Ha XXH V]I cranii, siki mepe6y-
Baau Ha xpoHiuHomy ['JI. KI'JILI BusiBnieHo y 66 Bu-
naakax, ETJIII — y 48, KPJILI —y 11. ¥ 11 nauieHris
Oyna HopmasibHa reoMetpis JIL (puc. 1).

Puc. 1. Tunu reometpii JIL y xBopux Ha XXH V]I cranii.

XapaktepHum Oyno te, mo [JII y II-xBopux Ha
HOH peectpyBanu 3Hauylie vacrtinre (y 1,19 paza) mo-
PiBHSIHO 3 ocobaMu 0e3 aiabeTy, MpUUOMy MeXaHi3MU
rinepTpodii BigOyBaauCh IepeBaXkHO 3a paxyHOK (op-
MYBaHHSI €KCLIEHTPUUHOIO ii TUITY, IO IMiATBEpPIXKY-
Bajioch AuHamikoio ExoKI moka3HukiB, Ki BU3Haya-
I0Th CTPYKTypHe pemonemoBaHHs JILI (puc. 2, Tab.
1). Tak, IMMJILI, KOP, MIIIII, 3CJILI y nauieHTiB
JIpyroi rpynu NepeBUILYyBaJIM aHAJOTiYHi TOKa3HUKU Y
nepuiii — Ha 16,7, 8,5, 71 3,5 % BinnosigHo.

Puc. 2. Yacrora IJILL y xBopux Ha XXH V]I cranii 3aiexxHo Bix HassBHOCTI/BincyTHocTi JTH.
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Tabauysa 1
IToka3uuku ExoKI i nonniep- ExoKI'y xsopux na XXH V/I cranii 3anexHo
Bix HasBHOCTI/ BincyrHocti /IH (Mtm)
JIH
Tokasmmk Hemae (n=88) HagBHa (n=48) z P

Ao, miameTp, cM 3,76%+0,03 3,83£0,03 1,97 0,048
JII1, piameTp, cM 4,10%0,06 4,46%0,09 3,37 <0,001
KJIP, cm 5,19+0,06 5,63+0,09 3,89 <0,001
MIIII, cm 1,15+0,02 1,23+0,02 3,21 0,001
3CJII, cm 1,13+0,02 1,17£0,01 2,08 0,038
BTC 0,44+0,01 0,43+0,01 1,31 0,191
IMMUIL, v/m? 155,0£5,3 181,0+7,2 3,20 0,001
DB, % 55,7+0,7 52,3+1,0 2,63 0,008

E/A 1,04 £ 0,05 1,301+0,08 2,61 0,009

IVRT, mc 108,7+£3,5 92,7+4,4 2,48 0,013
DT, mc 209,11+4,6 182,0+5,4 3,76 <0,001
I1I1I, niameTp, cM 2,47+0,04 2,80%0,09 3,02 0,003
JIA, niametp, cM 2,59+0,06 2,8310,08 2,72 0,007
JIA, THCK, MM PT. CT. 24,61+0,8 29,6%1,2 3,46 <0,001

Cuctoniuny auchyHkiito JIII 3apeecTtpoBaHO
mume y 21 (15,4%) xsopux Ha XXH V]I cranii; yacTka
ocib i3 ®B <50% y pasi JAH oyma 3Hauyme (27,1 vs.
9,1%; c2=17,70, p=0,006) Ginbpiolo Big Takux 6e3 LIJI.
Hiactoniuny aucdyskuiro JIII BctaHoBaeHo y 121
(89%) xBopux Ha nporpamHomy I'/l, yacrile y apyriit
rpymi (100 vs. 83 %; %2=9,20, p=0,002), HiX y TTepIiii.

ITommpeHicTh MPOrHOCTUYHO HECTIPUSATIMBUX (TICEB-
JIOHOPMAJIbHOTO i peCTPUKTUBHOTO) BapiaHTiB JiacTo-
JivyHoi mucdynkuii y I'l-namientis i3 JAH 6yna 6inb-
o (62,5 vs. 28,4%; c2=14,99, p<0,001), a yacTtora
peJlakcaliiiHOrO TUITY — JAeI0 MEHILOIO MOPiBHIHO 3
ocobamu 6e3 giabety (puc. 3).
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Puc. 3. Tunu giactoniunoi aucdynkuii JILI y xBopux Ha XXH V]I cTanii 3aiexHo Bix HassBHOCTI/BincyTHocTi JIH.

JaHi TpaHCMITPaJbHOTO KPOBOIUIMHY Ta TJ100ab-
Hoi dyukuii JII, nmpeacrtasieni B Tabauui 1, mpoze-
MOHCTpYBaJiu cyTTeBO HIMXUi 3HaueHHs1 I[VRT, DT Tta
@B, Bumii — E/A y I'l-xBopux i3 JIH. Baximmsum 0y1o
i1 Te, mo niametpu JIIT ta Ao y xBopux Ha LI 2 Tumy 3
ypaxkeHHSIM HUPOK TepeBaxanu (Ha 8,8 i 1,9 %) aHa-
JIOTiUHi MOKAa3HUKM y nailieHTiB 6e3 JIH.

Hamu Bu3HaueHo, mo vyactota JII' y xBopux Ha
XXH V]I cragii 3 ypaXeHHsIM HUPOK Oyjia 3HauylIe

(64,6 vs. 35,2 %; c2=10,79, p=0,001) Ginbio0 BiI-
HOCHO 0cib 6e3 LI/I, 1110 cynpoBOIXYyBaJOCh BULLIMMU
cepelHiMU 3HaYeHHSIMU TUCKY Yy JIA, niamerpa JIA Ta
po3Mipy nopoxHunu I (muB. Tada. 1).

Oco0a1BO IiKaBUMM, Ha Halll MOTJIsA, OyJu AaHi
monxo nomupeHocti KKC, crany MK ta AK, po3Bu-
TKy Baj cepud y I'Jl-mauieHTiB, siKi BiIpi3HSIIMUCH Ha-
saBHicTio IH. 3minn MK Tta AK y 3a3HaueHUX XBOpUX
Ha XXH V] cranii HaBegeHo Ha puc. 4 ta 5. Yactora
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gk kKanbuudikanii MK (KMK), Tak i kanpuundikaiii
AK (KAK) y xBopux aApyroi rpyrnu, Ha BiAMiHYy Bif rep-

11101, OyJ1a 3HAUYLI010, a KiJIbKiCTbh 0Ci0 i3 HOpMaJIbHOIO
ctpykryporo MK ta AK y pazi IH — MeH1o10.
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Puc. 4. Ctan MK y xBopux Ha XXH V]I cTanii 3aiexHo Bia HasiBHOCTi/BiacyTHocTi JITH.
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Puc. 5. Cran AK y xBopux Ha XXH V]I cranii 3ajiexkHo Bia HasiBHOCTi/BiacyTHocTi JITH.

KKC nmiarHoctoBaHO y 66 (48,5 %) xBOpUX, sIKi MepebyBanu Ha xpoHiuHoMy ['/I: i3onmboBany KMK — y 25

(18,4 %) Bumnankax, izonpoBany KAK —y 12 (8,8 %),
obox kimamaHiB — y 29 (21,3 %). XapaktepHuMm 0yI10
te, mo yactota KMK+KAK 3Hauyiie He Bimpi3Hs-
nachk Big KMK, anme Oyna GibIIo0 Bil MOIIMPEHOCTI
KAK (y 2,42 pa3a; 12=8,30, p=0,004). Hacrota KMK
y xBopux Ha XXH V]I craxii nmepeBuiyBaia IMOIIN-
penicts KAK (y 2,09 pa3za; ¢2=5,29, p=0,022). KKC
BUSIBJIEHO y 66,6 % xBopux Ha LI 2 Tumy 3 ypaxeH-

HSM HUPOK i3 IepeBaXkaHHSIM ITOE€IHAHOI KJIallaHHOIL
Kanpuudikauii Han izoapoBaHolo KMK (35,4 vs. 20,8
%; %2=2,52, p=0,112) Ta, ocobauso, KAK (35,4 vs.
10,4 %; x2=8,49, p=0,004). BapTto BinzHauuTu, 1110
KMK+KAK y I'/l-namieHTiB Apyroi rpymu CIocTepi-
raiy 3Hauyiie 4dacrime (y 2,60 pa3a), HiX y MepILiii,
BoaHouac yactora KMK uyn KAK y xBopux, sKi Bim-
pisHsutch HasgBHicTIO [IH, Gyna monioHolo (puc. 6).
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Puc. 6. Hacrora KKC y xBopux Ha XXH V]I cranii 3anexHo Bin HassBHOCTi/BincytHocTi JTH.
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JaHi, mpeacTtapieHi B Tabaulli 2, BKa3yloTh Ha 3Hauyiny 3ajiexHictb JIH i3 dopmyBanHsam Bag AK ta MKy
xBopux Ha XXH V]I ctaxii. [TomupeHicts cteHOoTUUHUX ypaxeHb AK Ta MK y I'[I-mauienTis i3 LI 2 Ty Oyna
vy 2,49 14,91 pasa Giablo10 BiTHOCHO 0cib 0e3 niadbeTy, a npukJanaHHoi perypritauii —y 2,391 1,51 paza Biano-

BIITHO.
Tabauys 2
ITommpenicTs Ban MK Tta AK y xBopux Ha XXH V]I cranii 3ajexHo Bix HasiBHOCTI/BincyTHocTi JIH
JIH
IokasHuk Hemae (n=88) HasgBHa (n=48) c2 p
Crenos AK, n/% 14/15.,9 19/39,6 8,41 0,004
Creno3 MK, n/% 3/3,4 8/16,7 7,34 0,007
Henocrarnicts AK, n/% 13/14,8 17/35,4 7,70 0,006
Henocratnicts MK, n/% 39/44,3 32/66,7 6,22 0,013

Oorosopenns. OTprMaHi pe3yJIbTaTH JOCTIIKEH-
Hs CBiluaTh Mpo Ae3aJalTUBHUI XapaKTep PEMOAETIO-
BaHH4 cepld y xBopux Ha XXH V]I cranii 3 IH, saxuii
BU3HAYAETHCSI (DOPMYBAHHSIM HECMPUATIMBUX (EKC-
LIEHTPUYHOI'O Ta KOHLIEHTPUYHOTI0) TUITiB TimepTpodii
JII, nunatauiero I, JIT, Bupa3Ho aiacTOJiYHOIO
Ta cuctojiiyHoo aucoyHkiieto JII, mommupeHow mo-
enHaHoro KMK i KAK, sika, y cBolo yepry, mpu3Bo-
IUTH 10 HOPMYBaHHS Baj ceplis, a TAKOX MOXE CIIpU-
SITU TIPOTPECYBAHHIO iaCTOJiYHOI XKOPTKOCTi MioKap-
Ja Ta po3BuTKy CH.

BBaxaetncs, mwo I'JIII — ue npouec aganTUBHOI
nepedya0BU cepllsl, SIKUi KOMIIEHCY€E MOCUJIEHY oro
poOOTY, COPUYUHEHY K TeMOAMHAMiYHUMM (TIepe-
Ta/abo ITCIsTHAaBaHTaXEeHHSIM) MeXaHi3MaMH, TakK i
BILUIMBOM 1IiJIOI HU3KM MeTabOoJiuHUX, HEUpOryMo-
panpHUX Ta iHIMX dakTopiB [18]. ¥V pasi mepeBaH-
TaXeHHSI TUCKOM (hopMyeThes, sIK mpasuio, KIJILI,
nepeBaHTaxxeHHs1 00’emom — ETJILL, npuyomy B niep-
IIIOMY BUITaIKy CApKOMEPU B MiOKap/ii po3TalioBYIOTh-
¢4 MEPEeBaXXHO MapajebHO, B APYTOMY — MO3I0BXHbBO
[19, 20]. BinGyBaeThcst MPUCKOPEHUI CUHTE3 MioKap-
JiaJIbHUX OiNKiB, 301TbIIEHHS KiJIbKOCTi CapKOMEPIB,
(¢ibpo0bacTiB, KonareHy, 110, B KiHIIEBOMY MiACYMKY,
MpPU3BOAUTHL IO PO3BUTKY MioKapiiaabHOro ¢idopo3sy,
TMOPYUIEHHS MiacTOJiYHOI KOMIUIAEHTHOCTI Ta Haco-
CHOI (yHKIII ceplsi, 3HUXKEHHSI KOPOHAPHOTO pe3ep-
BY, MiABUILIEHHS pU3UKY daTanbHuX apuTtmiii [18, 20].

BinnoBigHO 10 HamMX AaHUX, $IKi KOPECITOH-
nyiotbes 3 [6], Baecok EIJIII y mpouecu pemone-
moBaHHs cepud y I'l-nauienTiB i3 JIH € Baromum.
MoxnuBo, B MapajieJbHUX MeXaHi3Mmax rineptpodii
ta quiatauii JILI y pasi L] 2 Tuny 3 ypaxkeHHSIM HU-
poOK Oepe ydacTh CYKYIHIiCTb UMHHUKIB, MOB’SI3aHUX
i3 rineprigparali€lo, aHeMi€lo, apTepialbHOIO Tinep-
TeHsiero (Al), nucninigeMiero, akTUBHICTIO OKMCHOTO
CTpecy i 3amajleHHsI, EHIOoTeliaJbHO TUCOYHKIIIEIO,
HAaKOMUYEHHSIM ypeMiuHMX TOKCHMHIB, apTepialbHOIO
JKOPCTKICTIO, KajbliM(ikallielo BiHIEBUX apTepiit i
MioKapliaJIbHOTO MaTPUKCY, MOTipIIaHHIM MapacuM-
MMaTUYHOI aKTUBHOCTI 3 po3Butkom JAKMII [2, 6, 18,
21, 22]. LixaBuM € Te, 110, 3TiAHO 3 pe3yJbTaTaMu
nmocrmimxkeHHss CONTRAST [23], EIJIL y xBopux Ha

nporpaMHoMy ['Jl TicHO Kopenroe 3 MOmepeaHbo ic-
HYIOUMMM KapIioBacKyJSpHUMM 3aXBOPIOBAHHSIMMU,
MOCTiAHO MiABUIIEHUM CEPLIEBUM BUKUIOM, a TAKOX
norupeHicTio KAK, ska mpu3BoauTh 10 30UIbIIEHHS
TUCKY HammoBHeHHd Ta aiametpa JIIL, mpu BincyTHOC-
Ti XXOMAHOTO 3B’SI3Ky 3 MOKa3HWKaMU TigpaTauiiiHOro
cratycy. 3 iHIIOro GOKy, HENIOJAaBHO MOKa3aHO [24]
cyTrreBe moeagHaHHA JH i3 BikoM, BUCOKOIO 4acTOTOIO
peectpanii IXC, CH ta aputmiii y I'/I-manieHTiB, mo
MiATBEPIXYE 1110 Te3y. bisibliie TOro, 30iIbIIeHHS CTY-
MeHS XOPCTKOCTi aOpTH, aCOILiAOBAaHOI 3 CYIUHHOIO
Kanbpludikanieto, y xsopux Ha XXH V]I cranii cympo-
BOJUKYEThCS 3HAUYIIMM 30UTBIIEHHAM MOPOXHUHUA
JIII i noroBiIeHHAM ioro ctiHok [25], a KAP JII,
SIK JOBEJIEHO, € HE3JIEXKHUM MPEAUKTOPOM 3arajibHO1
CMEepTHOCTI Y 3a3HaveHiil momynsiii [26]. BaxiuBum
€ i1 Te, mo xapakrepHuMu o3Hakamu JIKMII €: po3s-
BUTOK «MiKpOCYAMHHOI» CTE€HOKapii, CTPYyKTypHa
nepedynoBa KOPOHApHUX apTepiil, HAIBHICTb 3HAYHOIL
KiUJIbKOCTi TiO€pHOBaHUX, allONTUYHO I HEKPOTUUYHO
3MiHEHUX KapAiOMiOoIlMTiB, pyiHHYBaHHS Miodiopun i
ypaxeHHs MiToxoHapiit [3, 27].

BcranoBnenuit Hamu Bepie MaclITabHUM i cuc-
teMHuii xapaktep KKC i3 3HauHOI0 TOMIMPEHICTIO Baf,
MK i AK y xBopux Ha LI[] 2 T1ITy 3 ypaxeHHSIM HUPOK,
sKi mepeOyBaloTh Ha XpoHiyHoMmy ['/l, m103BOJISIE CHO-
rOAHi CTBepIKYBaTH, 110 y pa3i JIH knananHa KaabLuy-
(ikarlis HalliMOBipHillle € HACTiAKOM MpPOTrpecyBaHHS
aTepoCKJIepoTUYHOro npouecy. BraxaeTrbces, mo KKC
€ CypOTraTHUM MapKepoM CYIMHHUX 3aXBOPIOBAHb i BU-
Pa3HOCTI aTepoCKIepO3y, HE3IEXKHUM MPEIUKTOPOM
3arajibHoOi i KapaioBacKyJsIpHOI CMEPTHOCTI ¥ XBOPUX
Ha XXH [12, 28, 29]. OueBuaHo, 1o 3a ymoB JIH Bu-
coka yacrota noenHaHoi KMK i KAK y I'/l-naiieHTiB
3yMOBJIEHA TOMiHYIOUMM BIUIMBOM TpagulliiHUX dak-
TOpiB PU3UKY KapaioBacKyJsIpHOI Kajbliu(ikallii, a
came Biky, Al', aucninigmemii, Hag HeTpaaAULiIAHUMU,
30KpeMa  TOpylIeHHAMU  (ochOpHO-KAIbIIEBOTO
MeTaboJ1i3My, BTOPMHHOIO TileprnapaTupeo3y Ta Jia-
JizHoro craxy [24]. BogHodac HaBOAATLCH i MPOTH-
nexHi nani [30]. Ha nam morisia, y MexaHizmax ¢op-
MYBaHHS i MpOrpecyBaHHS KjallaHHOI Kajabuudikalrii
y I'I-xBopux Ha JIH Baxi1uBYy posiib MOXeE BilirpaBa-
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TU 3alajbHO-iHAYKOBAaHE MOIIKOIXEHHS E€HIOTENil0
3 po3BUTKOM Aediuuty okcuay azoty (NO) Ta maHi-
(decrauiero arepockiieposy [21], 110 MiATBEPAKYETh-
cs 30i1blIEHHSIM niaMeTpa A0, TOBIUMHU KOMIIJIEKCY
inTuMa-meaia conHux aprepiit [31] i mepexkanukKaeTbes
3 [32]. BaxnuBuM € i Te, 110 HasBHicTh LIJ] € mose-
nenum nipenukropom KMK [13] Ta KAK [33] y xBo-
pux Ha mporpamHomy ']l Ta mepuToHEeaTbHOMY Jiali3i
BiIMOBIJHO, MPUYOMY SIK MiTpajibHa, TaK i aOpTajJbHA
kanpuudikauig y pasi XXH V]I cranii Hepigko TicHO
acollifioBaHa 3i 30UIbIIEHHSM TOPOXHWH JiBUX Ka-
Mep cepiisi, IMMIILIL, nporpecyBaHHSM AiaCTOMiYHOL
Ta cuctoyiyHoi aucdynkuii JIII, BigTak — 3pocTaH-
HSM CMEPTHOCTI Ta KJIiHiuHO 3Hauyiuoi IXC [23, 34].
Bapro BinzHauuTu, 1o BeanurHa JIII € iHTerpaibHUM
KpUTEPIEM, SIKUI OMocepenKoBaHO BiAA3epKaloe dia-
crosiuny ¢yukuito JILI [35].

Okpim KKC, po3BUTKY reMOAMHAMIYHO 3HaYy-
WX KJIAMaHHUX MOPYIIEHb, MPOTrPecyBaHHS MiacToO-
JIivHO1 >XopcTKOoCTi i purigHocTi JIL y I'/[-mauieHTiB i3
OH, oueBUIHO, 3yMOBJIEHO TinepTpodiero KapaioMio-
LIUTiB, HAJJIMIIKOBUM POCTOM HEMiOLUUTAPHOTO KOM-
TMOHEHTA, iIHTepCTULliaJbHUM (hiOpO30M B yMOBax Oro
MaTOJIOTIYHOrO  AE€3aJalNTUBHOTO PEMOJETIOBAHHS,
MpuYoMy 3arubenb riOEpHOBAHUX KIIITUH MiokKapjaa
crnpusie TpaHcdopMallii niactoniuHoi aucdyHkuii JILIT
y cucromiuny [2, 27]. OTpuMaHi pe3ylIbTaTy MEBHOIO
MipOI0 y3romxyoThes 3 [8, 9].

OszHaku JIT y xBopux Ha LI/l 2 Tuny 3 ypaxXeHHSIM
HUPOK, 5IKi TepebyBatoTh Ha XpoHiYHOMY [ /I, MOXYThb
OyTH TOB’s3aHi SIK i3 KJIAAaHHOW KajbludiKalli€lo,
MiABUILEHUM TUCKOM Y MajioMy KoJi KpoBoo©Oiry [13],
TakK i 3 MiXIiaJli3HOIO TillepBOJIEMi€I0, MOPYIIEHHSIM
MeTaboizmy B cuctemi NO, XpOoHiYUHUM 3anajeHHsIM
i mowkomxeHHsaM eHgotenioo [36, 37, 38], wo npu-
3BOJUTh A0 CTPYKTYpHUX TeperBopeHb JIA ta TIII.
XapakTepHUM € Te, 110 BHecok LI y mexaHizmu JIT' y
xBopux Ha XXH V]I cranii cyrresuii [10].

TakuM unHOM, criiBicHyBaHHs Ta cuHeprizm [T
i cynuHHoil Kanbuudikanii [18], 3okpema KKC, 3 mo-
JAJIBIIIMM MATOJOTIYHUM PEMOJETIOBAHHSIM MioKap/a,
PO3BUTKOM KJAMaHHUX i cepueBux AuchyHkin, JIT
MOXYTb BU3HAYaTU HECHPUATIUBUIA TporHo3 y [JI-
xBopux Ha JIH — BUCOKuUIt pU3MK CMEPTi Ta KapaioBac-
KYyJSIPHUX TTOAINA.

Hamre nocnimxeHHs1 Mae eBHi oOMexeHHs. [1o-
nepiie, BUBYEHHS OCOOJUBOCTEN pPEMOAETIOBAHHS

Jlitepatypa (References):

cepus y pasi JH mnposeneHo B ogHomy I'JI-meHTpi
Ha BiIHOCHO MajoMy oOcsary Bubipku. [lo-npyre, Mmu
OLIIHIOBAJIM XapakTep AiactojiyHoi aucdyHkiii JIIT
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Abstract. Chronic kidney disease (CKD) has become a global public health problem because
of its high prevalence and the accompanying increase in the risk of end-stage renal disease,
cardiovascular disease, and premature death. At present there is a number of experimental and
clinical data that show that one of the important mechanisms of the pathogenesis of CKD is a
violation of the blood coagulation system (hemostasis) both locally in the kidneys and with the
capture of the microcirculatory channel of other organs, therefore an important task for specialists
in the nephrology, as well as doctors of other specialties is understanding the functioning of
the system of hemostasis in normal and in various kidney diseases and the correction of this
pathology with drugs.

There are several types of haemostasis disorders that may occur in CKD: disseminated
intravascular coagulation syndrome (DIC), arterial and venous thrombosis and bleeding.

In this review, we tried to determine the place of the DIC in the development and progress of the
CKD and to assess the prospects for further research.

Keywords: chronic kidney disease, glomerulonephritis, diabetic nephropathy, hemostasis,
intravascular coagulation syndrome, thrombosis.
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1.0. Aynap', I.C. Muxaoiiko?

PoJib remocTa310JI0riYHMX NOPYIIEHb B NPOrpeCcyBaHHI
XPOHIYHOI XBOPOOH HUPOK
'Y «Inctutyt Hedponorii HAMH Ykpainn», M.Kui, Ykpaina
2JIBH3 «IBaHO-®paHKiBChbKUI1 HAIliOHAIBHUIA METUYHMII YHiBepcUTeT», M. IBaHO-DpaHKiBChbK, YKpaiHa

Pestome. Xponiuna xeopoba nupox (XXH) € en06anvroro npobaemoro oxoporu 300pos’a. Hasena XXH 3uauno nio-
BULYYE YACMOMY NeMAAbHUX HACAIOKI8 He3aAeHCHO 810 npUHUH 3a2anom, i 0codau60 6id Kapoio8acKyAapHUX YCKAAOHeHb
30kpema. OCHOBHA NPUMUHA, — 3ACMOCOBYEAHI MeXHOA02I He 003804510Mb egheKkmusHo npesenmysamu po3eumox XXH
ma 3ynuHumu ii npoepecy8anHsi.

B danuit wac ompumano pso excnepumenmanvHux i KAIHIMHUX OQHUX, SKI NOKA3YIOMb, WO 0OHUM 3 8ANCAUBUX
mexanizmie namoeenezy XXH € nopyuienus 6 cucmemi 3e0pmants Kpogi (eemocmasy) sk Micyeso 6 HUpKax, makx i 3 3a-
XONACHHAM MIKPOUUPKYAAMOPHO0 PYCAQ IHUUX OP2AHIB, MOMY 8ANCAUBUM 3A80aHHAM 045 axisuie 6 eany3i Heghpooeii,
a makodic AiKapie iHWux cneyialbHocmell € po3yMIiHHA QYYHKUIOHYBAHHA CUCMEMU 2eMOCMA3y 8 HOPMI, Npu Pi3HUX 3a-

XBOPHGAHHSX HUPOK | KOpeKuyis danoi namonoeii AikapcoKumu npenapamami.

Pospizusaroms dexinbka munie nopyuiens eemocmasy, ki moxcymso sunuxamu npu XXH: cundpom duceminosano-
8020 BHYMPIUHBOCYOUHHO20 3ci0anHs Kposi ([ B3-cundpom), apmepianvhi i 6eHo3Hi mpombo3u ma Kposomeui.

Y yvomy oensoi mu cnpobysanu eusnavumu micye JB3-cundpomy y pozeumky i npoepecysanni XXH i oyinumu

nepcneKmusu noo0asbuux 0ocaioycers.

KmouoBi cioBa. Xpouiuna xeopoba nupok, enomepynonepum, diabemuyna neghponamis, 2emocmas, CUHOPOM

BHYMPIUHbOCYOUHHO20 3CIOAHHS KPOBi, Mpomb03.

XponiuHa xBopoba HUpoK (XXH) € riobanpHOIO
npobieMolo oxopoHu 3a0poB’sa. Hagsrna XXH mae He-
BIIMHHO MpPOrpecylouuii 1mepedir, 3HAYHO MiABUIIYE
YacTOTY JIETaJIbHUX HACJiAKIB HE3AJI€XKHO Bill IPUYMUH
3arajaoM, i 0coOJIMBO Bil KapaioBacCKyISIpHUX YCKJIa-
HeHb 30kpeMa. OCHOBHa MpPUYMHA, — 3aCTOCOBYBaHi
TEXHOJIOTii He MO3BOJISIIOTh €(eKTUBHO IIPEBEHTYBATH
po3BuToK XXH Ta 3ynuHutu ii mporpecysanus [1].

barato nuraHp noganabiioro po3BuTkKy XXH He
JIO KiHIIA 3’SICOBaHi — 1Ie IIJISIXU TPOrpeCcyBaHHS TaHOT
naToJOorii, IPUYMHU BUHUKHEHHSI PE3UCTEHTHOCTI 10
Teparii Ta iH. Lle cmoHyKa€e 10 BU3HAYeHHs HOBUX Jia-
Hok natoreHe3y XXH, nporHocTUYHUX MapKepiB IJIst
pO3poOKM OinbIl e(EeKTUBHUX, iHAMBIAYyali30BaHUX
METO/IiB JIIKyBaHHS [2].

B pmaHuii yac oTprMaHoO psii eKCIiepUMEHTalIbHUX i
KJIiHIYHUX JaHMX, SIKi TOKa3y10Tb, 1110 OMHUM 3 BAXKJIUBUX
MexaHi3MiB matoreHe3dy XXH € mopylleHHSI B cUCTEMi
3ropTaHHS KPOBi (TeMOCTa3y) SIK MiCIIEBO B HUPKaX, TakK i
3 3aXOIUICHHSIM MiKPOLUPKYISITOPHOIO pycJa iHILUX Op-
TaHiB, TOMY BaXKJINBUM 3aBIAHHSIM JJ1sT (paxiBIIiB B ramysi
HedpoJiorii, a TaKOX JIKapiB iHIINX CHELiaTbHOCTEN €
PO3YyMiHHSA (PYHKIIIOHYBAHHS CUCTEMM TeMOCTa3y B HOpP-
Mi, IpY Pi3HUX 3aXBOPIOBAHHSIX HUPOK i KOPEKIlis JaHOL
I1aTOJIOTII JIIKapCHKMUMMU TIpernaparamu [3].

Muxanoiiko Ipuna CrenaniBHa
e-mail: iralisn@gmail.com

Po3pi3Hs10Th neKijibKa TUIIB ITOPYILIeHb TeMOCTa-
3y, sIKi MOXYTh BUHMKATU nipu XXH: cunapom guce-
MiHOBAHOBOTO BHYTPillIHbOCYAUHHOIO 3CifaHHS KPOBi
(IB3-cuHopom), apTepiaibHi i BeHO3HI TpoMOO3H Ta
KposBoTeui [4].

B 2001 p. MixnaponHe ToBapucTtBo 3 Tpombo-
3y Ta 'emocra3sy «International Society of Thrombosis
and Haemostasis» (ISTH) 3anmpomoHyBajio BU3HaYeH-
Ha JAB3-cungpomy: «JIB3 — HaOyTuii CUHIPOM, IO
XapaKTepPU3YETbCSI BHYTPILIHBOCYAMHHOIO aKTHUBAalli-
€10 KoaryJysmii 6e3 cuenmdivyHoi JoKami3amii i BUHH-
Kae€ 3 pizHUuX nNpu4yuH. BiH MoXe 1OCUTb CepiA03HO I0-
IIKOIUTH MIKPOLIMPKYIITOPHE PYCIO i IPU3BECTU IO
nrcdyHKIl opraHis» [5].

N B3-cunapoM 3ycrpidaerbed y 9-19 % rocmira-
JIi30BaHUX MalLi€HTIB, i B 45-78 % mpu3BOmMTh OO iX
cMepTHOCTI [6].

ChOTOJHI OHOYACHO ICHYIOTH TaKi ITOHSTTS, K
KOMIIEHCOBAaHUM, CYOKOMIIEHCOBAaHMK 1 JEKOMIICH-
COBaHUI, roCTpUil, MiArOCTPUI, XpPOHIYHUIA, SIBHUMH,
NpUXOBAaHUM, JIaOOpaTOPHUIA, KJIHIYHUI, reHepai-
30BaHui i nokanbHuit JIB3-cunapom, mepen-/IB3-
cuHapoM Touio [7].

ISTH Buminge sBumii (overt) i mIpHUXOBaHUIA
(nonovert) JIB3-cunapoM. 3po3ymisio, 1o paHHS mia-
THOCTHKA TIpuxoBaHoro AB3-cuHapoMy € Oinbll KO-
PUCHOI0, OCKIUJIBKM MpPOLEC € 11e 3BOPOTHIM i KOHTpP-
oyiboBaHuM [8].

Ha choroaHi icHyloTh TpU IIKadu, SIKi 3aCTOCO-
BYIOTbCSI ISl giarHOCTUKM  JIB3-cunagpomMy: mikana
International Society of Thrombosis and Haemostasis
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(ISTH), mxkana Japanese Ministry of Health and Acute Medicine (JAAM) [9, 10]. Ix nopiBHgHHS MU
Welfare (JMWH), mkana Japanese Association for HaBogumo B Tabmuii 1.
Tabauys 1
ITopiBHsUIbHA XapaKTePUCTHKA AiarHOCTHYHIX mKax /IB3-cunapomy
Ikana ISTH lxana JMWH IMkana JAAM
HasaBHicTh KJTiHiYHOTO
3aXBOPIOBAHHS, IKe MOXe TTpu3BecT | OCHOBHMIT KpUTEPiil 1 6an OCHOBHUI KpUTeEpiit
1o po3BUTKY JIB3-cunapomy
Kposreua-1 6ar, .
. CUHAPOM CUCTEMHOI
. . . HEIOCTaTHiCTh . .
HasBHicTh KITIHIYHUX CUMITTOMIB He BpaxoByeThcs 3anaJIbHOI BiMOBIi
SIKOTOCh OpTaHy — >3— 16a1
1 6an B
80-120 a6o > 30%
50-100 —1 o6an 80-120—1 6an 3HMKEHHS — 1 Oau
K-c1b TpOoMGOLIITIB (10°/11) <50 —2 6anmm 50-80—2 6anu <80 a60o> 50%
<50-2 6anmu 3HUXCHHS —
2 banm
TToMipHO 30ibIIEH] IR (i) IMAD (mKr/mir)
. . 10-20 — 1 6an
®Di6puH 3aeXHI MapKepu — 2 6anu, 3HaYHO 10-25 — 1 6an
. . 20-40 — 2 6anm
30i1bIIeHI — 3 6au > 25 — 3 6anmu
> 40 — 3 6anu
®dibpuHOreH <1-—16an 1-1.5 — 1 6an He BUKOPUCTOBYETHCS
TTonoBxeHuit TI1 I
Iy 3-6¢c — 1 6an 1.25-1.67 — 1 6an >12— 16an
> 6 — 2 6anu > 1.67 — 2 6anu o
Hiarno3 IB3-cunapom > 5 6aniB > 7 6aniB >4 6anam

Mpumitku: [IAD-nponykTu nerpananii ¢piopuny; I[T4Y-nmporpom6iHoBwmii yac; [1I-nmpoTpoM6GiHiBuUii iHIEKC.

3a mkanow ISTH oninka > 5 6aniB cBiIuuTH 3a
saHuil JIB3-cungpomM, <5 0GajiiB MOXe CBiIUMTU 3a
npuxoBaHuii JIB3-cuHapoMm, MpoTe He MiATBEpIXKYE
foro. JliarHocTuuHa ToyHicTh mkanu ISTH Oyna mia-
TBep/KeHa O0araTbMa gociaimkeHHsamu [11].

ITpoTe BCi 1i NiarHOCTUYHI IIKaAX CBiAYaTh 37€-
Oinbiioro mnpo sBHMi AB3-cunapom. Hiaroctuu-
HUX KpUTEPiiB Ta MapkKepiB s npuxoBaHoro [IB3-
CUHIPOMY, SIKMI BimOyBa€ThCs JIOKAJbHO i MOXe He
3HAYHO 3MiHIOBAaTU MOKA3HUKHU KOAaryjaorpamu KpoOBi
Hemae [12].

Takox po3pi3HSAOTh TOCTpUl Ta XxpoHiuHMi JIB3-
cunapoM. I'octpuii JIB3 - 1ie cTraH Koaryjaomnarii, npu
SKili HaJIMIIOK TPOMOiIHY T€HEpPYEThCS A0 BUCOKOTO
CTyMHEHS, 10 MPU3BOIUTH 10 F€HEPATi30BaHOTO Bif-
KJIaZieHHS TPOMOiB (hiOpUHY B MiKPOLIMPKYISITOPHOMY
pycai [13].

XpoHiuHuii B3-CUHAPOM pPO3BUBAETHCS, KOJIU
OPraHi3M MiIJa€eThCs BIUIMBY MEHIIO1 KiJIbKOCTi TPOM-
OiHy MPOTATrOM TPUBAJIMX MEPiofiB (HANPUKIIAI, 3710-
SIKiCHi YTBOPEHHSI, METaCTa3u, BACKYJIiTU, aHEBPU3MU,
nykpoBuil niabert). Ilpu xponiunomy JAB3-cuHapomi
(akTOpU 3ropTaHHS KPOBi Ta TPOMOOLIMTHU XOU i CHO-
JKUBAIOThCS, ajleé HE TaK aKTUBHO, SIK MPU TOCTPOMY
JAB3-cunapoMi, i opraHiam 31aTHUI 4aCTKOBO iX KOM-
neHcyBat. Kpim toro, ITJ1® Bce 1m1e e(heKTUBHO OUM-
aThes nevinkomw. [pu xpoHiunomy JIB3-cuHapomi
HeMae Hisgkux cumiromiB, ITY moxxe OyTu auine Tpo-

XU TIOAOBXEHUM a00 HOPMAJIBHUMMU, KiIbKiCTh TPOM-
OOUMTIB, SIK MPaBWIO JIMIIE HE3HAYHO 3MEHIIYETHCH,
110 3HAYHO YTPYAHIOE HOT0 JJabOPaTOPHY MiarHOCTUKY
(12, 14].

3a dazamu BupinsawTe 4 cramii JAB3-cunapomy:
l-1mra — rimepkoaryssuis i arperailis TpOMOOIIUTIB;
2-ra — mepexioHa - Bil TiINEPHOPMO- IO TilMOKOAary-
JISILiL 3 MporpecyBaHHSM KoaryJjomnaTii CrOXKMBaHHS;
3-Ta cTadia — rauboka TimoKoaryJsilisi 3 CIOXWBaH-
HSIM (hakTOpiB ax 10 adibpuHoreHewmii; 4-ta ctamais 3a-
JIMIIKOBUX SIBUILI YU BigHOBIeHHs [15].

Jlesiki aBTOpY BBaXKaloTh, 1110 YOTUPU CTaIil MOXeE
MaTu auire roctpe B3 kpoBi, a Bci iHIi iloro popmu
MaroTh jguie I (rinepkoarynsiiiiHy) cragito. Ilosic-
HIOIOTH 1Ie TUM, 1110 TIpu XpoHiyHoMy JIB3-cuHapomi
pOKaMU MOXE€ CITOCTepiraTucsl TimepKoaryisiiss 0e3
BUCHaXEHHS (paKTOpiB 3rOpTaHHS i PO3BUTKY KoOary-
sionarii crioxkuBaHHs [16].

VY 3akopHoHHIN JdiTepaTypi pPO3pi3HSIOTH TaKOX
nepen-JAB3-cuHapoM, 110 BiimoBigae nepioay, Koau
1Ie BiICYyTHE BHYTPIIIHbOCYIUHHE 3CiTaHHS KPOBi, ajie
yXe HasiBHi MeBHi 3MiHU FreMOCTa3y, SIKi Y NOAaIbILIOMY
MOXYTb 3yMOBUTH HOTr0 MosIBY. JliarHOCTUKA LIMX 3MiH
OyJjia 6 663yMOBHO KOPUCHOIO 3 METOI0 MPOdiIaKTUKHU
AB3-cunapomy [17].

Posb cuctemu remoctazy B pO3BUTKY i Mporpe-
CyBaHHi TJIOMepYyJOoHedpPUTiB. XPOHiIUHi IIOMEPYIO-
Hedputu (XI'H) — reteporeHHa rpymna reHeTUYHOAE-
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TEpMiHOBAaHUX 3aXBOPIOBaHb, IJI SKUX XapaKTepHa
HasIBHICTh iMyHOJIOTiYHUX Ta KJIiHIKO-MOP(OJIOTiYHUX
O3HaK 3alajieHHs], MOB’sI3aHUX, Mepll 3a Bce, 3 ypa-
JKEeHHSIM KJ1y60ukiB HUpoK [18].

Psanom pociiikeHb BCTaHOBJIEHO, IO B Ipolie-
Ci iIMyHHOTO 3amajieHHs B KJIyDOuKax HUPKHU Bia3Ha-
Ya€eTbCS JIOKAJIbHA AaKTUBALliSI CHACTEMH TEMOCTa3y,
MOB’s13aHa 31 CTUMYJIOIOUKMM BIUIMBOM DSIAY LIMTOKi-
HiB, 110 MPOAYKYIOThCS KJITMHAMU iIMyHHOI CUCTEMU
Ha CYAWHHO-TPOMOOLIMTApDHUI reMocTas, MJIa3MOBY
JIAHKY KoaryJsiiii i dpiopuHomisy [19].

IcHytoTh nBa MeXaHi3MU aKTHUBallii Mpouecy 3Ci-
JNaHHS KPOBi: 30BHIillIHINA i BHyTpimHii. HemonaBHo
OYB BCTAaHOBJICHUI TPETill MEXaHi3M — Yepe3 CUCTEMY
¢aroMTapHux MOHOHYKJIeapiB. MexaHi3M aKTuBa-
1Ii1 reMOCTa3y Yepe3 MOHOLIUTU BKpail BaXXJUBUN s
JIOKQJIbHOTO BIUIMBY Ha MiKpOLUMPKYJISILi0O B BOTHUILI
3aMajieHHs i AECTPYKIIilO TKAHUH i He TOMyCKa€e po3Mo-
BCIOJIKEHHSI BOTHMIIIA MO BCbOMY oraHizmy. Lle mosic-
HIOE MEXaHi3M JIOKQJIbHOI aKTUBallii CUCTEMU TeMOC-
tazy nipu XI'H [20].

IlopylreHHsT 3ropTaHHS KpOBi MPU3BOAUTH 10
3MiH MIKpPOLMPKYJSLii B Kamusgpax KiIyOOuKiB, IO
noripurye (GyHKIIil0 HUPOK, a MOCTynoBa TpaHcdop-
Mauis GibpuHy B TialiH — 10 CKJIE€PO3yBaHHS HUPKO-
BOI TKAHUHU. Y Mipy MpPOrpecyBaHHS 3aXBOPIOBAHHS
JIO TIaTOJIOTIYHOTO MPOLECY 3aJly4aloThCs 1 iHIII Biamdi-
JIM He(poHA 3 MOXJIMBUM PO3BUTKOM Hadaldi HUPKO-
BOI HENOCTAaTHOCTi. Bce BuUllleckazaHe CBiAYUTH MPO
3HAYHY POJIb CUCTEMU FEMOCTA3y Y BU3HAUYEHHI CTyTe-
HSI TSKKOCTI i mporHo3yBaHHi Teuii XI'H [20].

ITpu T'H dakTopu 30BHIIHBOTO i BHYTPILIHBOTO
cepeloBUIIA OPTaHi3My 31aTHi iHAYKYBaTH 1OJATKOBY
BHYTPIllIHOCYAUHHY aKTUBALIil0 CUCTEMU FeMOCTa3y i
MOXYTb MPUBECTU 10 reHepaiizaiii JB3-cuHapomy.
Jo ex3oreHHUX (hakTopiB y He(DPOJOTIYHUX XBOPUX
BiIHOCSATBCS B Teplly 4yepry iHdekilii, 6akTepianbHi
abo BipyCHi, SIKi 4acTO YCKJIAaHIOIOTh Mepedir Bax-
koro I'H, nikyBaHHS mpemapaTtamu, IO HiABUIIYIOTh
TpOMOOT€HHUI MOTEHLial KPOBi (B TOMY YMCIi i KOp-
TUKOCTEPOiAaMM) 1 3HUXYIOTh ii MPOTU3CITATbHUN
MOTeHIliad, KareTepusallisl CyIuH, yCTaHOBKA apTepi-
OBEHO3HOTO 1yHTa s npoBeneHHs ['Z[. OCHOBHUM
€HJIOTeHHUM YMHHUKOM, IO CIpusie po3BUTKY [[B3-
cuHapoMmy y xBopux 3 I'H € Bucoka aKTUBHIiCTb HUP-
KOBOTO MpPoLEeCy, IKa BU3BHAYAETHCS BUPA3HICTIO iMyH-
HOTO 3amajieHHs B KJyOOouKax HUPKU. Takox reHepa-
nmizauii JIB3-cunapomy npu I'H cnipusie npuenHaHHS
HedpoTuuHoro cunapomy (HC) i xpoHiYHOT HUPKOBOT
HenocratHocTi (XHH) [21, 22].

VY kniniunomy nepebiry HC, skuii yacto cymnpo-
Bomxye I'H noGpe BimoMi rimepkoarynsiiiiiHi cTaHu i
TpoM0O3H, 5K YacTi ycKJIaAHeHHs. Binomi aeski ¢ak-
TOpU, SIKi COPUSIOTh MOPYUIEHHIO KOATyJISUiliHOTO
crany npu HC, xoua BCi mpuuuMHU He 3po3yMini. ba-
ratoakTOpHUI MaToreHe3 rineparperaiii TpoMooL1-
TiB MOB’SI3aHUI 3 TinoaJbOyMiHEMi€IO, TilepxoaecTe-
PUHEMI€I0, BUCOKHMM pPiBHEM JIMOMPOTEiNiB HU3bKOI
TbHOCTI Ta TinepdidbpuHoreHemieto [23, 24].

besymoBHO, BaxJWBUM (PAKTOPOM PO3BUTKY
HAB3 y xBopux 3 HC € Bctpara 3 ceueto AT-III, mpo-
TeiHiB C i S uepes ix HU3bky MM. TpomboemOoTiuHiI
yCKJIaaHeHHs crioctepiratlotbes npu piBHsax AT III Ha
75% HuxX4Ye HOPMU i PiBHIO CUPOBATKOBOTO albOyMiHY
Hukde 20 r/n [25]. @i6puHOreH — 1ie OiToK, KU He
dinbTpyeThea kayooukamu xBopux 3 HC uepes itoro
po3mip. Yepes nmocuyieHUit NevyiHKOBUI CUHTE3, PiBHi
¢iOprHOreHy 30iTbLIYIOTBCS, IO CIPHUSIE MEXaHi3-
My TimepKoaryJsdilii, 3a0e3neuyouun OiIbIly KilbKiCTh
cyocTpary ajisl YTBOpeHHsT (hiOpUHY i MOCUIIOE TPOM-
oouuTapHy rineparperatiio [26].

Psan nocnigkeHb MOKa3yloTh, 110 ME€3aHTiOMpPOIi-
depatuBHuil I'H i xBopoba MiHiMaJIbHUX 3MiH MalOTh
OiIbII BUCOKMU pU3UK TpoMOOeMOOJIii, HixX iHII He-
¢pomarii. [Hii X, 1110 XBOpi 3 MEMOpPaHO3HOIO HEPPO-
MaTi€lo € TPYNoOI0 3 HAWOUTBIIUM PU3UKOM 11 PO3BU-
TKy Tpomboemboutii. HacTora TpoM0O3iB B Wil rpymi
Moxe pocsratu 37 %, B TOii yac K Ha iHIi Mopdo-
JIOTIYHI TMIUW Mpunagae 6au3bko 24 % (MeMOpaHO-
npoJtihbepaTuBHUN TIoMepyJIoHEGPUT, XBOpoOa MiHi-
MajibHuX 3MiH Ta @CI'C) [27]. Binbll BUCOKUI PU3UK
TPOMOOTUYHUX TOAiN OyB MPOAEMOHCTPOBAHUN TPO-
TATOM Tepiux 6 MicsuiB giarHoctuku HC, a y BigHO-
IIEHHi 3aCTOCOBYBAHMX MPEMNapaTiB CTEPOIN-UyTIUBUNA
HC maB Huuuii pu3vk TpoMO0eMO0JTii HiX CTepOoif-
pesuctentHuit HC [23].

Crig migkpecauTH, 1o peajbHy 4acTOTy TPOM-
00TMYHUMX ToAiil B KiaiHiuHOMYy mnepebiry HC Baxkko
BCTAHOBUTHU, YACTKOBO YePe3 MOXKIMBI MOMUJIKOBI ia-
THO3M i YaCTKOBO Yepe3 Te, 10 OiNbIIICTh JOCTiAXKEHb
JOCITIIXYBaJi TpOMOO3 TiIbKM HUPKOBUX BeH [24].

3riiHO peTPOCHEKTUBHOTO aHali3y BEJIUKOro KO-
ropTHoro nociiaxkeHHs (2012) rinoansbymiHeMis Oyna
€IMHUM HE3aJIEXXHUM MPEAUKTOPOM TPOMOO3Y y XBO-
pux Ha 'H, npu upomy cnocrepiranoce 2,13-kpaTtHe
MiABUILEHHS PU3UKY TPOMOO3Y ISl KOXHOIO rpamy
3HMKEHHSI CUPOBAaTKOBOTO aibOyMiHy [25].

Ha crorogHi Han3BuyaitHO Mano pooiT 100 BU-
BUEHHSI TeMOCTa3i00TiYHuX nopyiueHb npu XI'H 6e3
Baxxkoro HC, He BcTaHOBJIEHA POJIb LIMX MOPYIIEHb B
nporpecyBaHHi XI'H, po3BUTKY yckianHeHb, i, 0e3-
YMOBHO, iX liarHOCTUKA COIPUSITAME ONTUMI3allil JiKy-
BaHHS JAHUX XBOPUX i MPOMITaKTULI PO3BUTKY Y HUX
BEJIMKUX TPOMOOTUYHUX TTOAIN.

I'emocTazionoriuHi mopyumeHHsT Npu AiabeThy-
Hili Hedponartii. 3MiHaM CUCTEMU reMocTa3y B reHesi
MiKpOUUPKYIATOPHUX MopylieHb nipu LIJI B ocTaHHi
POKU Haga€Thcs Bce Oinbinoro 3HadyeHHs [28]. Tene-
paJli3oBaHUI XapakTep CYyAMHHUX nopyuieHb npu LI/,
paHHiA PO3BUTOK i MPOrpecyBaHHS NiaOETUYHUX Mi-
KpoaHrionarTiii mpu HasiBHOCTI y xBopux JIB3 kpoBi Ta
JIOCTOBIpHUIA MPSAMUI KOPEJTSILiHUNA 3B’ SI30K MiX BU-
PaXEeHICTIO MiKPOAHTiONAaTil i CTyleHeM Koaryasiiii-
HUX MOPYIIEHb - BAroMi I0Ka3u TOTO, 1110 B TaTOreHe3i
3MiH ApiOHuUX cyauH npu L] uu He OCHOBHY POJIb Bifli-
rpae B3-cunapomM [29]. JloCHigHUKHU TOBOASTH, 11O
came 1eil CUHAPOM BU3HAYa€ TMOSBY i MPOrpecyBaHHS
aHriomnartiii. A JesiKi aBTOpW B3arajli BU3HAYalTh Mi-

52 LLIkona Hedponora

YKPAIHCbKMIN )XYPHOA HEPROAOTTT TO Aiaaizy N24 (64) 2019



Ukrainian Journal of Nephrology and Dialysis, 4 (64)’2019

Nephrology School

KpOaHTionarii K reHepaiizoBaHe TPOMOOYTBOPEHHS Y
npioHux cyaunax [30].

Jia6etuuHna Hedpponartist (JIH)— crieuudiune ypa-
XKEeHHSI cyAiuH HUpoK npu LI, mo cynpoBOAXYy€eETbCS
(bopMyBaHHSIM BY3IMKOBOIr0O a00 1u(dy3HOTO TJIOMEpPY-
JIOCKJIepO3y, TepMiHaJIbHA CTaJlis SKOTO XapaKTepusy-
€ThCS PO3BUTKOM HUPKOBOI HempocTaTHocTi. s JIH
MaTOTHOMOHIYHUM € 3MEHILIEHHS KiJTbKOCTi 400 MOBHE
3HUKHEHHSI MEPULIUTIB, SIKi BOJOIiIOTh 3IaTHICTIO pe-
TYJIOBaTH TOHYC CYAWH i TOBIIMHY 0a3ajibHOI MeMOpa-
Hu. [TopylieHHs ixHbOi (PYHKIIII TPU3BOAUTH OO PO3-
LIMPEHHS MPOCBITY KaMuISIpiB, FeMOCTa3y, 3MiHU MPO-
HUKHOCTI MeMGpaHnu cyauH [29, 31].

Bimomo, mo npu L/l cnpaBaxXyloTbcsl BCi yMOBH,
HEeOOXifHi /I MOYaTKy BHYTPIIIHBOCYIWHHOI KOary-
JISILT: CTIOBITbBHEHHS KPOBOTOKY, MOIIKOIXEHHS CYy-
JUHHUX CTiHOK Ta MepeBara 3ropTaIbHUX CUCTEM HaJ
MpoTH3ropTaJbHuMU (Tpiama Bipxosa) [32].

Ha croroaHi noBeneHo, 1110 AUCPYHKILiS CyAUH-
HOTO €HJO0TENilo, sKa € (AaKTOPOM PU3UKY PO3BUTKY
JAB3-cunapoMy, BU3HaYa€ MIBUAKICTh IPOrpecyBaHHS
JH Ta tsxkicTs ii kiniHiaHux mposisib [30].

ITpu JIH Haityactimne BUHMKAE XpoHiuHa popMa
AB3-cunapomy, sgka MoXe MNpOTiKaTU 3 TPUBAIOIO
rinepkoaryJjsili€elo i peluauBYIOUMMU TPOMOO3aMU.
Sk 3a3HavyanoCch BUILIE AiarHOCTHKA caMe Liei hopMu
JB3-cunapoMy € yrpyaHeHolo [3].

JlikyBanbHi 3axonu, COpsIMOBaHi Ha JiKBigallito
JAB3 kpoBi, 6€63yMOBHO € O0OB’SI3KOBUMHU Y XBOPUX 3
JH i moBUHHI TpyHTYBaTUCS HA TMOOKOMY 3HAHHI Ma-
toreHesy JIB3-cunapomy npu LI [29].

3MiHM B cucTeMi TremMocTasy MpU NOpPYIIEHHi
(yHKUiOHANBHOI 3AaTHOCTI HUPOK. be3ymMoOBHO, Yy
Malli€HTIB 3 HUPKOBOIO HEMOCTATHICTIO MiABUIIYETh-
Csl pU3UK BUHUKHEHHS JIB3-cuHapoMy Ta BEHO3HUX
TpoM0O3iB. 3a JTaHUMU MPOCHEKTUBHOTO PaHIOMi30-
BAHOTO AOCJiI)KEHHS pU3UK BUHUKHEHHS TPOMOOTUY -
HUX ofii B 1,6 pa3 Buiiuii Bxxe ipu XXH III-1V cranii
i mporpecuBHO 3pocTtae npu XXH V cranii i y xBopux,
SIKi JIIKYIOThCSI HUPKOBO-3aMicHOIO Tepartieio [33].

[TinBuIieHU A pU3MK PO3BUTKY TPOMOO3Y y Maili-
€HTIB 3 HUPKOBOI HEAOCTATHICTIO MOB’SI3aHUI 3 Ha-
CTyITHUMM 3MiHaMU B KOATYJISILIIHHOMY KacKai:

— 30iIbllIeHHS piBHIB (iOpMHOreHy, TKAHUHHO-
ro ¢pakropa, pakropiB XIla, VIla, D-gumepis,
MPOTPOMOIHOBOTO (DparMeHTa;
aKTMBYBaHHSI KOMILIeKCY IpoTeiny C, KoMII-
JIEKCY TpPOMOiH-aHTUTPOMOIiH;
— 3HIXEHHS aKTUBHOCTI aHTUuTpoMGiny 111 [4].

ITinBuineHa arperauiss TPOMOOLIMTIB Big3HA-
YaeThCs y MAIliEHTIB Ha Miaji3i (OB’ sI3aHO 3 Tiloaaboy-
MiHEMi€10) i y ypeMiuHUX Mali€HTiB (3BHMUKEHHS PiBHIiB
L-aprininy i okcuny azoty (NO)). ¥ xBopux 3 HUPKO-
BOIO HEJIOCTATHICTIO (hiKCYIOThCS IMiIBUILIEH]I PiBHi (hoc-
datuauiaceprHa Ha MOBEPXHi TPOMOOIIUTIB 32 paxXyHOK
akTuBauii kacnas-3 [34]. MoxHa HacTyITHUM YMHOM
YSIBUTH DOJib IOPYIIEHb IeMOCTa3y B IIPOrpecyBaHHI
XHH. Azotemist mpuU3BOAUTH 10 MOIIKOIXKXEHHST €HI0-
TeJIil0 CYIMH, 1110 3aITyCKa€ iUl KacKa MaTOJIOTiYHUX

peakuiit. [TinBuntyeTbes piBeHb hakTopa BineHOpanaa,
1110 TIPU3BOAUTH 10 MiABUILCHHS arperaiii TpoMOo1u-
TiB 1 ix cnamxy [35]. B pe3ynbTari NOMIKOMKEHHS €HI0-
Tenito cynwH Buminsetbess AI®D i KonareH, sIKi CIIpusI-
I0Th BUBLJIBHEHHIO i aKTHBallii JIAaCTUHYACTUX, a TAKOXK
1a3MoBUX (PakTOPiB 3CigaHHsI, MiABUILEHHIO arperauii
TpoMOouuTiB. Lle cnpusie BUBiUIbHEHHIO TPOMOiHY, Ti-
MepKoaryJslii, nosiBi piOpH-MOHOMEPHUX KOMILJIEK-
ciB, akTUBaLii (hiOpUHOIIi3Y i po3BUTKY I B3-cunapomy.
OueBUIHO, IO AaHi CUCTEMHI MOPYLIEHHS TeéMOCTa3sy i
PpeoJIoTii KPOBi, TAKOX BiIOYBAaIOThCS B KaIiIIpax HUP-
KoBUX KJyOoukiB. Lle crmpusie pemykuii KamiasspHOro
pycna i noripiye (yHKIil0 HUPOK B BUTJISIAI 3HUKEH-
Ha [TK®. B pe3ynbraTi po3BUBAETHCS CKIIEPO3yBaHHS
KJIyOOUKiB 3 KJIiHIKOIO TepMiHaJbHOI HUPKOBOI HEIO-
cratHocTi [18, 20].

HaBenene Buile AeMOHCTpPYeE, 1O JIOKAJbHUM i
/ abo mucemiHoBanuii JIB3-cuHmpoMm cynmpoBoIKye
oynp-sikuii eran XXH - Bix ix ne60Ty 10 TepMiHaIb-
HOI cTafii, BIULIMBAE Ha KJIiIHIYHY KapTUHY i pe3yabTaT
3aXBOPIOBAHHSI, MOXE€ CTaTU 0e3MOCepeqHbOI0 MPU-
YUHOIO CMEPTi XBOPOTO. ¥ 3B’S3KY 3 LIUM 3HAHHS OCO-
OnuBOCTEl TaToreHe3y, KJiHiKU, JabOpaTOpHOI mdia-
rHocTuku JIB3-cuHapomMy npu 3aXBOPIOBAHHSIX HUPOK
JnonomMoxe eheKTUBHOMY JiKYBaHHIO 1i€i YUCIEHHOI
kateropii xsopux [36].

JlokanbHi, BHYTPIIIHBOHUPKOBiI 3MiHU TeMOCTa-
3y Mpu HepomaTisix 10 KX IMip HE JOCTaTHLO BUBYE-
Hi. HeBimomMo, HacKilbKU 3MiHU CUCTEMU TeMOCTa3y
B 3araJlbHOMY KPOBOTOILIi TpU HedpomaTisx BiAMoBi-
AI0Th IIUM XK€ TMpolecaM B CYAMHHOMY PYCJli caMUX
HUPOK. Bes X AiarHOCTHKA i Teparisl KoaryJoriyHuX
pO37aiB MpU 3aXBOPIOBAHHSX HUPOK 3aCHOBaHa Ha
BUBYEHHI MOKAa3HUKIB KOaryjJorpamMy 3arajbHOTO
KPOBOTOYY.

Buxoasiuu 3 TOro, 1o B 3I0POBOMY OpraHi3Mi
HEMa€ BiAMOBIMHOCTI MiX JIOKaJbHUM i 3araJbHUM
reMoCTa30M, MOXHA BBaXXaTW HasIBHICTb HEBiIIOBiJI-
HOCTI i MpY 3aXBOPIOBAHHSIX HUPOK.

J71s1 moKpaleHHs JiKyBaHHS i YITOBUIbHEHHS MPO-
rpecyBaHHs XXH BaXJIMBO MiarHOCTYBaTH JIOKAJbHY
MPUXOBaHY TiMepKOaryjslilito, sika MPakKTUYHO HE 3Mi-
HIOE TTOKa3HUKU 3arajibHOI KoaryjaorpaMu Kposi [9].

VY 3B’43Ky 3 TUM, 110 HUPKU BUAISIOTH B KPOB i
ceuy MpOKOAryJsiHTU, aHTUKOATYJISIHTU i iOpuHOJIi-
TUYHi peYOBUHU, 6€3CYMHIBHO MpU HedponaTisax 3Mi-
HIOIOTHCS] TEMOCTATUYHI BJIACTUBOCTI HE TiJIBKU KPOBI,
ane i ceui [37].

ITokazaHo, 110 iIMyHOJOTIYHUIA CTaTyC ceui 3Mi-
HIOETBHCS paHillle, HiX KPOBi. Y 1IbOMYy 0auuThCs ines
JIaTHOCTYBAaTH 3aXBOPIOBAHHSI HUPOK Ha caMOMY ITO-
YaTKOBOMY Horo mnposiBi. Un € momiOHi 3aKOHOMIp-
HOCTI B 3MiHi KOaryJsiliiitHoro 0ajlaHCy cedi, MOKU 110
cKazaTu Baxko [2].

TakuM 4YMHOM, TIOKpalleHHSI [iarHOCTUKU
XpOHiuHOro JjokaabHoro JIB3-cuHapomy i mouryk
B3a€MO3B’s3KiB 3 mporpecyBaHHIM XXH 3anuina-
I0TbCSL 00JIaCTI0 CY4YaCHUX AOCHiIXEeHHb. Po3yMmiHs
XapakTepy i BUPaXeHOCTi 3MiH MOKa3HUKIB CUCTe-
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MM TEMOCTa3y N03BOJUTH CBOEYACHO 3aCTOCOBYBA-
TU Teparilo aHTUarperaHTaMu i AHTUKOATYJISTHTAMU,
TUM CaMUM BIUIMBAIOYM Ha Mepedir i mporpecyBaHHS
XXH.
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Abstract. Chronic kidney disease leads to the accumulation of a wide range of uremic
toxins. Negative effects of uremic toxins are most likely due to the combined effects
of many uremic solutes, including small molecules, middle molecules, and soluble
protein-linked substances. Large and medium-sized molecules are directly associated
with chronic inflammation and adverse effects, including major cardiovascular risks
and consequently poor prognosis.

Recent advances in chemical composition and new production techniques led
to improved biocompatibility and selective permeability of dialysis membranes.
Specifically, the creation of a new class of membranes provided the possibility to
improve the clearance of medium to high molecular weight (MW) solutes (i.e. uremic
toxins in the range of 5—50 kDa).

The new HDx therapy (expanded HD) is the next evolution in hemodialysis, as it
effectively targets the removal of large middle molecules. The HDx therapy is enabled
by the THERANOVA dialyzer featuring an innovative membrane that combines a
higher permeability than regular high-flux dialyzers with effective selectivity for large
proteins.

Expanded hemodialysis is an advanced therapy targeting large and medium-sized
molecules that are currently not possible to remove by modern dialysis methods
including traditional hemodialysis (HD) and hemodiafiltration (HDF). HDx became
possible due to THERANOVA, a new dialyzer with an innovative membrane. The
THERANOVA-based HDx provides a great new opportunity for dialysis patients,
providing unique high-efficiency hemodialysis with the usage of already available
infrastructure and standard HD workflows.

Keywords: dialysis membranes, expanded hemodialysis, THERANOVA, HDx,
uraemic toxins, haemodiafiltration.
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H.T'. AnekceeBa

IIepeBaru po3mmpenoro remoaiaiizy (HDx) nmepen cranaapTHuM remoiajiizom

Y «Inctutyt Hedposorii HAMH VYkpainu», M. Kuis

Pe3tome. Xponiuna xeopoba nupox (XXH) npuzeodums 0o HakonuuenHs WupoKoeo cnekmpy ypemiuHux mokcu-
Hi8, HecamueHi epekmu AKUX, UMOBIPHO, 00YMOBAEHI KOMOIHOBAHUM BNAUBOM IX PO3MAIMmMS, WO 8KAHOYAE MANL MOAe-
Kyau, cepedHi MoaeKyau i po3uuneni peuoguHu, 36°a3ati 3 binkamu. HaxonuvenHs came eaukux cepedHix MoneKkyn 8
opeanizmi xeopoeo Ha dianizi npu3600ums 00 XPOHIUHO20 3aNANeHHs [ 8I0N0BIOHO NIOGUIEHUX Cepues0-CYOUHHUX PUSUKIB
ma, K HAcAiOOK, HeCNPUAMAUBO20 NPOCHO3Y.

OcmanHi docsieHeHHs Y MeXH0A02ii BUPOOHUUMBA Jiani3HUX MeMOpar npu3eenu 00 NOAINULeHHs ix 6iocymicHocmi il
ceneKmugHoCmi w000 8eauKux cepeoHix MoAeKya 3a PAXYHOK PO3POOKU HOBOI XIMiUHOI cKaa0060i MemOpanu ma ocooau-
80i mpuwiapoeoi cmpykmypu i3 36iavienum diamempom nop. IHHoBaUITIHA W00 8UOANEHHS KPYNHUX CepeOHiX MOAeKYA
sucoxonporuxHa dianizna memopana diarizamopy THERANOVA, dozeoauna énposadumu aKicHo Ho8uil 8ud 0ianizHol

mepanii y ceimosy HegponoeiuHy npakmuky — posuiuperuii eemodianiz (HDx) / (pI/]).

Taxum uunom, HDx cmae uepeosor esonioyicto dianiznoi mepanii, ocKinbku egpeKkmugHo cnpamMo8anuil Ha 8U-
daneHHs mux cepeOHix MoAeKYA, AKI He GUOANSAUCS PAHIuLe CYHACHUMU Memodamu 0ianizy, 8KAHarUy K mpaouyiiHui

eemodianiz (I'll), mak i eemodiapinempayiro (I7D).

Kmouosi cioBa: dianizni membpanu, pozwupenuii eemodianiz, HDx, pI'll, THERANOVA, eeauki cepeoni mone-

Kyau, eemodiaginempayis.

JlikyBaHHSI XpOHiYHOI XBOpoOM HHUPOK V cTa-
nii (XXH V cT.) € cepliodHO Mpo0JIeMOI0 B YChOMY
cBiTi. Ha maHwuii yac xsopi Ha XHH V cr., mo naiky-
IOThCSI T€MOJiali3oM, MEePEeBaXHO OTPUMYIOTh HU3b-
konotoyHuil remonianiz (LF-HD), BucokomnorouHuii
(HF-HD) a6o remogiadinerpauiro (HDF). Opnak,
OYMIIICHHS BiJl CEpEeIHiX Ta BEIMKUX MOJIEKYJI, 1110 BXO-
IS9Th IO CKJaay BiIOMOTO MEpelikKy ypeMiuyHUX TOK-
CUHIiB, 3aluiIaeThcsd HegocTtaTHiM nipu LF-HD, HF-
HD, HDF i on-line HDF [1]. TakuM 41HOM, BUHU-
KJ1a TOCTpa HEOOXiMHICTh MOJIIMIIEHHST TeMOAiali3HUX
TEXHOJIOTiii ¥ CTPYKTYPHOI CKJIaJOBOi BUPOOHMILITBA
BUTpaTHUX MarepianiB mis ['JI, a caMme: po3poOKa Ta-
KMX MeMOpaH, 110 BUIAISIM OM BUCOKOMOJIEKYJISIPHI
CHOJYKU, 30iMbLIYyBaM KIIPEHC YpeMiUHUX TOKCHUHIB
Ta B MPAaKTUYHOMY 3aCTOCYBaHHI He BUKJIMKAJIM 3Ha-
YHOI BTpaTU aJlbOYMiHY.

IMepmmiM eTtamoM IbOTO Mporecy OyJIo CTBO-
peHHs amapatypud 3 cucTeMaMM  yabTpadinbTpallii
(YD), mo 3abe3neuyniaid MOXJIMBICTh IIMPOKOTO 3a-
crocyBaHHs1 HF-memOpaH. 3aBasiku BUCOKIil TigpaB-
JIIYHIi TPOHUKHOCTI ¥ OijblomMy po3Mipy nop, HF-

Anekceea Haranisa I'puropiBna
redialis@ukr.net

MeMOpaHU Kpallle BUBOISTH CEPEeIHi MOJCKYJIH IpU
BUCOKOIIOTOYHOMY remomianizi [2, 3]. INomanpimit
HAyKOBO-TEXHOJIOTIUHMIA TTOIIYK Ta €BOJIOLIS Jdiali3-
HUX TEXHOJIOTii1 IIPU3BEJIN 10 CTBOPEHHS MeMOpaH JUIst
BUCcOK006’eMHOI I'JID [4], gKi € Ginbll ePEKTUBHUMMU,
Hix 3BnyaiiHi HF-MemMOpanu, aje it pazom 3 TUM MpuU-
3BOJSTH A0 30iJIbIIEHUX BTpAT ajJbOyMiHy. 3a 1IUX 00-
CTaBUH, pO3YMHEHi pe4YOBUHU 3 BUCOKOI0O M B, Taki sk
LIUTOKiHU, MiorJI00iH abo BinbHi Jerki JaHioru (FLC)
€ OCHOBHUMMU MillIeHSIMHM JJTsI X BUAAJICHHSI.
HeoOxigHO oOKpecauTW OCHOBHiI TpU KaTeropii
HeOIJIKOBO-3B’I3aHUX YPEMiIUHMX PO3UMHEHUX peuo-
BUH, sIKi HakonnuyoThesl mpu XXH (Taoauug 1):

1. Mani monexkynu < 500 Ha (edbekTuBHE BUaa-
JIEHHS LUIsIXoM Iuy3ii)

2. 3Buualiini cepemHi monekynu 500 — 15000 [la
(oOMexxeHicTh BUAATIEHHS LUIIXOM AUdy3ii KOMMOEH-
CYETbCS 3aCTOCYBAaHHSIM KOHBEKIIi1)

3. Benuki cepenni monekynu 15 000 — 60 000 [da
(nnst epeKTMBHOTO BUOAJICHHS ITOTPiOHI MeMOpaHU 3
OLIbII BUCOKOIO TPOHUKHICTIO)
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Tabauys 1

CrieKTp ypeMiuHHX TOKCHHIB B 32J1€3KHOCTI BiJl MOJIEKYJISIPHOT MacH
Ta BiIMOBiTHMX KJIiHiYHIX edeKTiB

60 da CeyoBrHa .
. . . Mani Mmonexyau
125 da Kpeatunin 3arajgbHa ypeMiuHa TOKCUYHICTh
. . <500 da
461 Jla ~JIIOTPOITiH
C 3BUyYaliHi cepeaHi
1200 Ja -2-MiKpOIIO0OYIIiH Ka naﬂbHHf/I\M?{zi?fMﬁ CHHIDOM MOJIEKYIN
P Y P 500 — 15 000 Jla
16 000 da JlenTun SHUXEHHS alleTUTY
. . OKCHIATUBHHI CTpec
18000 la Mikporro0yxin MiToxoHapiaabHa TUCHYHKILis
23000 J1a e wosad asid MHOXMHHA TOKCUYHICTh
JIAHITIOTH . .
- Benuki cepenHi MoeKyIn
25000 da IHTepICiiKiH-6 3amayeHHs > 15000 da
27 000 [1a Tencuoun AneMmig
43000 Ja IlenTpakcin-3 I PBb
JIsM61a BinbHi . .
45000 da JTerKi NAFIOrH Kapnaio-BackynsapHuit KOMIIOHEHT 3aIaJieHHS
51000 da TNF- Cernicuc, 3anajeHHs
68 000 da ANBOYyMiH 3B’s13yBaHHSI TOKCUHY KUTTEBO BaxKJIMBI OiIKU

HaykoBui Hamarammcs 3HATH 3B’SI30K MiX Ha-
SIBHICTIO YPEMiUHMX TOKCHHIB 3 pO3MipaMM MOJIEKYJ B
mianazoHi 5 000 — 50 000 [1a, gKi agekBaTHO He BUAa-
JISIIOTBCSI METOOWKAMU ITOTOYHOTO TeMOIiaji3y, Ta Ta-
KAMU YCKIIATHECHHSAMU, SIK aHEeMisl, ypaskeHHs CKeJleT-
HO1 CUCTeMHU, TIoJIiHeMponaTis Ta Aiaji3-acouiiioBaHUi
aMmijoino3 y Malli€HTiB 3 aleKBaTHUMU MOKa3HUKaMU
ceyoBuHu ta Kt/V [5-7]. Byao BusIBIEHO KIaCUYHi
Ta HOBI MOJICKYJISIPHI CITOJYKHU, III0O BHOCUJIA BaroOMMUit
BKJIAJ Y PiBEHb 3aTaIbHOI ypemii [5, 6, 8]. 3okpema, Bu-
COKi piBHi ITapaTUpeoiTHOro TOPMOHY, (PaKTOPy pOCTY
¢ibpobnacTiB-23, OCTEOKIACTUHY, OCTEOIPOTETEPUHY
Ta iHIII 3adisiHi MOJIEKYJIM Y KiCTKOBOMY Ta KajbLlili-
dochopHOMY MeTabOJTi3Mi, aCOIIIIOBAJIMCS 3 OCTEOIU-
ctpodiero. I'encuauH i 6iaKuU, 110 iHTIOYIOTh KiCTKOBUM
MO30K i €pUTPOIIOE3 BUKINKAIN ypeMiuyHy aHeMito. ['o-
MOLIMCTEIH i MeiaTopH 3arajieHHSI KOpeJIoBaIu 3 Ipr-
CKOPEHMM IIPOTPEeCyBaHHSIM aTePOCKIIEPO3y M cepile-
BO-CYAMHHUMU YycKIamHeHHsMU. [ligBuinieHunii piBeHb
JICNTUHY IPU3BOINB 10 3HAYHOTO 3HIDKCHHSI aIlleTUTY.
HemronaBHo mssmM6ma BimbHI Jerki naHioora (A-FLCs
— 22000 Ha) i xkana BinbHi erki tanmiorn (k-FLCs —
42 000 JIa) Takox Oynmm imeHTH(IKOBaHI SIK TOKCHYHI
MOJIEKYJIU Y YPEMIYHUX XBOpHX [5].

Knacnyni HF-meMOpanu e(eKTUBHO BUOAJSIIOTH
HEeBEJIMKI Ta IesIKi cepeaHi MOJIEKYJIU, ajie He e(DEKTUBHI
1100 BEJIUKHUX cepeaHix Moyekys. [Ipu BUKopucTaHHL
MeMOpaH I BUCOKo0o6’eMHoi /1D, HaitBaXKJIMBIIIOIO
IEeTCPMIHAHTOIO € BHIAJICHHS OeTa-2 MiKpOTI00yJIiHy
(B-2M) [6, 7, 9, 10]. ITpoBeneHi moCTiIKEHHS OKpeC-
JIMUT MOKITUBOCTI 3acTocyBaHHS [ 1D, gk TeXHiKU, 1110
Ia€ 3MOTy MaKCMMaJIbHO BUKOPHCTOBYBATH IIPOITYCKHY
3MATHICTH TakKMX MeMOpaH [1, 6, 9].

IIpoTe Benuki cepeaHi MOJIEKYJIM, HAlIpSIMy aco-
LilloBaHi i3 XpOHIYHUM 3allaJIeHHSIM Ta KapaioBacKy-
JIIPHUMMU TTofissMu (pucC. 1), DOBTUI1 Yac 3aJHAIIAINCS
HEIOCSATHYTUMU MILIEHIMU LIOJ0 iX €(heKTUBHOTO BU-
IaJeHHS.

3 MeTor e(MEKTUBHOTO BHIAJCHHS 3a3HAUYCHUX
YPEMiUYHUX TOKCHUHIB i MiBUILIEHHS CEJIEKTUBHOI MPO-
HUKHOCTI MeMOpaHU, HEUIOJaBHO Oyja po3pobieHa
TpullapoBa MeMOpaHa i3 30LIbIIEHUM PO3MipoOM 10D,
IO BM3HAuUeHa SIK MeMOpaHa 3 CepeIHBOIO0 TOUYKOIO
Bigcikanus (middle cut-off, MCO) [8, 11], sxa 3a6e3-
reyye BHUIOAJIEHHS MOJIEKYJ Oinbiioro posmipy [12].
[HiamizHa Teparrist 3 BUKOPUCTAHHSIM TaKOl TeXHOJIOTil
oTpHUMaja Ha3By posimmpeHuit remomianiz (HDx) /
(pA) [13].

Posmmpenuii remomianiz — 1¢ BAOCKOHAaJeHa
Jiaji3Ha Tepallisi, HaliJeHa Ha BUAAJEHHS BEJIUKUX
cepelHiX MOJIEKYd, sIKi Ha ChOTOJHI HE BUBOISTHCS
CYJaCHUMM MeETOHAMM [iajli3y, BKJIIOYAIOYM TpaIu-
miviauii T i TI®. HDx cTtaB MOXIUBUM 3aBASIKU
THERANOVA — HoBoMy miajnizaTopy 3 iHHOBalIili-
Hoto Mem6panoo [13]. HDx Ha ocnoBi THERANOVA
ysiBJIsie c00010 BapiaHT Aialli3HOI Tepartii IJs MalieH-
TiB, SIKi OTPeOyIOTh BUCOKOI SIKOCTi JIIKyBaHHS Ta,
pa3oM 3 TUM, Ma€ e(PeKTUBHI MOKA3HUKU €KOHOMiKM
OI0JIXKETHOTO pECypCy, 110 BUTPAYAETLCS HA BUCOKOSI-
KiCHY miali3Hy Tepallilo, 3a paxyHOK BiJICYTHOCTi He-
00OXiZHOCTI Y JOAATKOBIM ITiATOTOBIII 3HAYHOTO 00CSTY
Boau st mpoBeneHHs [T D.

B Tab6nuui 2 mpeacraBieHo Aiali3Hi MeMOpaHu 3a
paniycom mop [12].
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KomopbinHi ctanu 3aTpuMKa ypeMiyHUX IHdexuiitHi
TOKCHHIB YKJIaIeHHS

| 3anajaeHHs Ii OKcuaaTUBHUI CTpec ‘

\

3MeHIIEeHHS
areTury, EnporenianbHa Kanpimdbikartist
301IbLIEHHS IUChHYHKILIS CYIUH
KaraboJizmy
binkoso- IIporpecyBaHHS Kapaio-BacKyJISIPHIX
€HepTreTNYHi BTpaTh 3aXBOPIOBaHb

Puc. 1. B3aeM03B’s130K cepeaHixX MOJIEKYJT 3 pU3UKOM 3aTlaJIEHHST Ta KapIioBaCKYISIPHUMU TIOiSIMU.

Tabauys 2
Paniycu mop Ta sorapudmiyne 3nauenns yrpumanns (LRV) npu pisHux Tunax memopan
Tun memMOpaHn Paniyc nop [am] LRV
HusbkonoroyHa - 2,8+0,2
BucokonoroyHa 2,68 0,02 3,3+0,2
MembpaHa JU1sl PO3LUNMPEHOrO 35403 35402
remomiaiizy (HDx)

Crpyxkrypa MeMopann THERANOVA € acumeTpryHOIO i Ma€ TpU OKpEeMUX Imapu (puc. 2).
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Puc. 2. ITomaposa 6ynmosa memopanu THERANOVA.
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I'magxa moBepxHsI MTOBEPXHEBOTO HIapy, 10 KOH-
TaKTy€ 3 KPOB’10, MiCTUTh TiaApodoOHi / TigpodiabHi
MiKpOJOMEHHU, 110 T03BOJSIE MiHiMi3yBaTU B3aEMOIiI0
3 KOMIIOHEHTaMM KPOBi, 3MEHIIY€E afcopOliito Oinka i
3a0€3Meuyoun MeHIIli PU3UKHU

KJIITUHHY B3a€EMOJII0,
TPOMOOYTBOPEHHS.

Ancop6uiitHi Bmactusocti Memopann THERANOVA
3a0e3MevyloTb TOl Xe PiBeHb 3aTPUMKU €HIOTOKCHHIB,
K 1 iHII CTaHAAPTHI Aiani3Hi memOpanu. Hespaxkaro-
Yd Ha CBOIO OUTbII BUCOKY MPOHMKHICTh, MeMOpaHa
THERANOVA npencrasisie coboro 6e3neuHuit i edex-
TUBHUI 6ap’ep AJ1s1 eK30TOKCHUHIB. BoHa cyMicHa i3 cTaH-
JApPTHUMU PO3UMHAMMU i HE BUMArae I0JJaTKOBOTO KOHTP-

OJTIO SIKOCTi BOJIM.

Slavmg coefficient

Buytpimniit miamerp mem6opanu THERANOVA
3HAYHO 3MEHIIEHUI 3 METOW MiIBUILEHHS BHYTpPill-
HbOI (PinbTpallil B3AOBX MEMOpPaHU, IO CIIPUSIE BUCO-
Kiil epeKTUBHOCTI BUIAJTIEHHSI BEJIMKUX CEPEAHIX MO-
nekyia [13].

TakuM 4YMHOM, iHHOBalliiiHA KOHCTPYKIisl MEMO-
paHMU i gianizaTopy MOEAHYE B COOi SIK BUCOKY MTPOHUK-
HICTb 151 CEpeIHiX MOJIEKYJ Ta e(PEKTUBHY CEEKTUB-
HICTb, TaK i MOCUJIEHY BHYTPilIHIO DibTpallilo.

3aBasKM CBOIM YHIKQJIbHINl TpUIIAPOBiiA KOH-
CTPYKIii 3 MepernjeTeHUMU aCUMETPUYHUMU BOJIOK-
HaMu B MeMOpaHi Ta 30iJblleHOMY IiaMeTpy Mop, aia-
nizatop THERANOVA HaGaMXy€eThCS 1€ Ha KPOK 10
CTPYKTYpU HAaTUBHOI HUPKHU (puc. 3).

1.8 — Low-flux
High-flun
08 - ~— Theranova membrane
£ — High cut-off
Glomerular membrane
0,6 -
0.4 -
0.2 -
0 Dextran molecular weight [g/mol]

A STEP CLOSER TO THE NATURAL KIDNEY
By expanding the range of solutes remaoved in dialysis, while retaining selectivity towards albumin and other essential
proteins, the THERAMNOWVA dialyzer is coming a step closer to the natural kidney. 415

Puc. 3. BunajeHHs cepelHix MOJIEKYJI ITPY Pi3HUX TUTIaX MEMOpPaH.

3a pe3ynbraTaMu JaHUX, 10 OTPUMAaHi 32 YMOB BUKOPUCTAHHS Pi3HUX BUCOKOTIOTOYHMX /iasli3aTOPiB MpU
PI3HUX peXMMax PO3BeAcHHS (IOCT- Ta IMpe-AWIIONIS 3 Pi3HUMU KOHBEKTUBHUMHM 00CSATaMM), 3aCTOCYBaHHS
HDx 3a6e3neuye MiHiMaabHe BUOAJICHHS albOyMiHy y nopiBHsHHI 3 T]M-MexaMu BUBEACHHS albOyMiHy ITif

Yyac ofHi€i cecii (puc. 4).

FELES & § ) %&v & ﬁ’ o
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Puc 4. [1ani no BuBeaenHIo aapoyminy mpu [JI® (xomepuiiino goctynsi gianizatopu) i HDx (Theranova).
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BucHoBku:

3a paxyHOK CTBOPEHHS iHHOBalliliHOT MeMOpaHU
nianizatopy THERANOVA, BripoBaiXeHO HOBUIA
METOJ, Aiajli3Hoi Tepallii — po3IIUMPEeHUIi reMoia-
i3 (HDx), mo 3abe3neuye Kpallle iHTpaaianizHe
BUJAJIEHHS BEJIMKUX CEPEIHIX MOJEKYJ, HixK MpuU
s3pnyaitHoMy 'l Ta I® npu omHAKOBUX IIBHII-
KOCTSIX KPOBOTOKY.

HDx 103B0oJisie EKOHOMUTHU OIOIKETHI KOIUTU Ye-
PE€3 YHUKHCHHA JOJAaTKOBUX CKCHJ’[yaTaHiﬁHHX
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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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Editorial information

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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IITanosBHi KoJIern!

Maemo d4ectb 3anpocutu Bac npuitHATH ydacThb y KOHMEpeHLlii, NpUCBsUEHii
BcecBiTHbOMY JIHIO HUPKU.

BcecBiTHili IeHb HHMPKM Big3HayaeTbcs ImopiuHo 3 2006 poky 3 iHiliaTUBU
MixHapogHOro ToBapucTBa HedpoJsoriB Ta MiXXHapOAHOTO CITIBTOBApUCTBA HEMPOJIOTITUHMUX
(eneparriit Ta 1a€ MOXJIMBICTD MiABUIIATY iHPOPMOBAHICTb MOJITHUKIB, JiKapiB, TPOMaAChKUX
JiSI49iB i HACEJIEHHS PO HEOE3IEKY, IKy HECYTh XBOPOOM HUPOK, Ta MPO MPoOIeMHU JoeH, IKi
>KUBYTH 3 IMIMUW XBOPOOAMMU.

¥ 2020 poui BcecBiTHiil 1eHb HUPpKM Oyje NPOBOAUTUCS B YKpaiHi ACCITUIA pa3 Mifg
JeBi30M «310pOBi HUPKU: MpodiaKTUKa, paHHsS AiarHOCTHUKA, JOCTYMHICTh CHEliali30BaHO1
MeaunuHoi gornomoru» («Kidney Health for Everyone Everywhere — from Prevention to Detection
and Equitable Access to Care»).

Kondepenuis, npucsgyena BeecBiTHbomy [[HI0 HUDKH, po3nioyHe poooTy 12 Gepe3Hs
2020 poky y M. Kueni 0 10.00 romuni. Micue npoBeneHHsi Oyae NOBiZOMJIEHO JOAATKOBO.

OcCHOBHi npo6ieMH, sIKi OyayTh BUCBITJIEHI Mif YaCc NpoBeAeHHS KOH(MEPEHIIii:

1. PosmnoBcromxeHicte XXH y nopocaux Ta niteit B YKpaiHi Ta y CBiTi.
2. @axTopu pU3UKY ypaxkeHb HUPOK: 00i3HAHICTh HaCEJICHHS Ta MEIUYHUX TIpalliB-
HMUKIB.
3. [IlpodinakTrka, cKpuHiHT Ta JdiKyBaHHSI XXH y gopocaux ta miTeii.
Ponp MenuyHUX mpaliBHUKIB B pAHHbOMY BUSIBJIEHHI Ta 3HWXXEHHI PO3IIOBCIO-
mxeHocTi XXH B rpynmax BUCOKOTO PU3HUKY.
5. Poub micueBux Ta HamioHaJIbHUX OpraHiB OXOpOHU 3J0POB s1 B 00pOoThOi 3 enije-
miero XXH.
3anpolIyeMo MIPUMHSTYU y4acThb y KOH(EpeHIIii JiKapiB 3i crieliaJbHOCTI «Hedpoaoris»,
«KapIioJIoTisi», «€HIOKPUHOJIOTISI», «Tepallis», «CiMeiilHa MeIMLIMHa», «IlediaTpis», «IuTsI4ya
HedpoJioris» Ta (axiBLiB 3 TpaHCIJIaHTallil HUPKHU, 3aBigyBayiB KadeIp Ta BUKJIagaudiB BUILMX
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