YKPAIHCbKUN XXYPHOA
HedpPOAOrii TA AIAAI3Y

Ukrainian Journal of Nephrology and Dialysis

RE sSN 2304-0238
B 55N 2616-7352

NMPOBAEMW OPTAHI3ALLIT TA EKOHOMIKU HEQPOAOTIYHOI AOMOMOTU/
PROBLEMS OF ORGANIZATION AND ECONOMICS OF NEPHROLOGICAL CARE

,Z[EP}KABHA"YCTAHOBA «IHCTUTYT HE®POJIOTTI HALIIOHAJIBHOI AKATEMII METVUYHUX

HAYK YKPAIHI» — 20 POKIB ITOCIILJIb

M. Konecnuk, B. IpisitHceKa, JI. Jlikcynosa, H. Crenanosa, 1. dynap, 1. barnacaposa, JI. Kopoib,

M. Benuuko, B. Hemomusiimii, H. Ko3moK (VKPaTHA) . . ...ttt e e et e et et e 3

BUMAAKMU 3 KAIHIYHOT MPAKTUKW /CLINICAL CASE REPORTS

NEONATAL BARTTER SYNDROME: A CASE REPORT FROM NORTHERN INDIA
Astitva Singh, Nishant Sharma, Prachi Agarwal, Bolledu Swaroop Anand, Akshay Shukla (India) ..................... 10

OPUTHAABHI HAYKOBI POBEOTW / ORIGINAL PAPERS

EFFECT OF OMEGA-3 FATTY ACID ON CONTRAST-INDUCED NEPHROPATHY

Gunes Bolatli, Mahinur Ulusoy, Fatih Tas, Naci Omer Alayunt (Turkey), Ismail Zarasiz (Cyprus) .. ................... 15
THE BENEFICIAL EFFECT OF A PHYTONUTRIENT-RICH PRODUCT AGAINST CADMIUM

CHLORIDE-INDUCED HEPATORENAL TOXICITY

Omotayo Babatunde Ilesanmi, Ridwan Abiodun Lawal (Nigeria). ... ....... .. i 26

XPOHIYHE 3ATIAJIEHHS TA IIPOTPECYBAHHS XPOHIYHOI XBOPOBU HUPOK
Y XBOPHUX HA IYKPOBUMU JTABET II TUITY

Masyp T.C., lemixosa H.B., Pynenko T.M., IOpuenko A.B., €xosa O.0.,

BokoBa C.1., IeMiXOB A.A. (YKPATHA). . . . . ot i ettt ettt et e e e e e e e et e e e et e e e e e 36
MALIGNANCIES IN RENAL TRANSPLANT RECIPIENTS: A RETROSPECTIVE

SINGLE-CENTER DESCRIPTIVE STUDY

Meral Mese, Ergiin Parmaksiz (Turkey) . . ... e 44
ITPOTHO3YBAHHSA HECITPUATINBOI'O HACJIIAKY IINEMIYHOI'O IHCYJIBTY

Y XBOPUX HA XPOHIYHY XBOPOBY HUPOK

AHToHeHKo A.B., AHToHeHKo K.B., BakyneHko JI.O., [Iyo6oBeHKO 3.0. (VKpaiHa) . . . ... viii i iicieee e 53
CAN BODY SHAPE INDEX INDICATE OBESITY-ASSOCIATED INFLAMMATION AND CARDIOVASCULAR

DISEASES IN STAGE 3-4 CHRONIC KIDNEY DISEASE PATIENTS?
Gulsah Sasak, Banu Isbilen Basok, Semih Basci, Abdulkadir Kocanoglu,

Ali Bakan, Ferruh Kemal Isman (Turkey) . . . . .. ..ot e e e ettt e e e e e e e 60

AKTUBAIIS OKCUIATUBHOI'O CTPECY, KOMOPBITHICTb TA BUZKBAHICTb XBOPUX
HA XPOHIYHY XBOPOBY HUPOK V/I CTA/II, AKIJIKYIOTbCA TEMOIIAJIII3OM

.M. Widpic, JI.B. Koponb, E.K. Kpactok, C.JI. Iyaap (YKPATHA) . . ..o viie et ettt et e et ee e e e eie e 67

CLINICAL PROFILE, MANAGEMENT AND OUTCOMES OF CLASS IV EMPHYSEMATOUS PYELONEPHRITIS
IN ATERTIARY CARE CENTER: A RETROSPECTIVE DESCRIPTIVE STUDY

Manjunath R., Bennikal M., Dasar S.K., Patil S.T. (India) . . .. ... ...t e et e e e e 78

LUKOAA HEOPOAOTA / NEPHROLOGY SCHOOL

BATITHICTD I TIOJIOTU Y XKIHOK, AKIJIKYIOTbCA HUPKOBOIO 3AMICHOIO TEPAIIIEIO:

OIJIAL JITEPATYPU

Mengenb B.1., BymTUK JL.M. (VKPATHA) . . ..ottt ettt e e e e it e e e e e e e e e e e et e e e e e 86
sy

Y CKOPBOITLI... / IN GRIEF.. w

Kynmin Bamepiit FOpIOBIU. . ... ... o e 91

TTUPIT JTIOOOMUMP AHTOHOBHY .« v v ot vttt e et e et e et e e et e e e e e et e e e ie et e e e et e e e e e neeennns 92

PEAAKLINHA IHOGOPMALLIS / EDITORIAL INFORMATION

OB’ABATIIPO CIIEHIAJIBALIIIO ...\ttt ittt iiiiieniiinnnnnnnnnnnnneeanesioesseecienecapie s il ol /&

PEJAKIIVTHA THOOPMALIIS . ..« e e oot e e e e e e 94

4 (72)°2021



https://orcid.org/0000-0002-0045-5596
https://orcid.org/0000-0002-7648-0237
https://orcid.org/0000-0002-0647-8828
https://orcid.org/0000-0001-9817-4241
https://orcid.org/0000-0003-2215-0934
https://orcid.org/0000-0002-0551-337X
https://orcid.org/0000-0003-4074-2239
https://orcid.org/0000-0002-4029-1864
https://fuotuoke.edu.ng/
https://orcid.org/orcid-search/search?searchQuery=0000-0002-6104-2058
https://orcid.org/orcid-search/search?searchQuery=0000-0002-9009-376X
https://lutfikirdareah.saglik.gov.tr/EN,194978/our-vision-and-mission.html
https://orcid.org/0000-0003-4395-4368
https://orcid.org/0000-0002-1483-997X
https://orcid.org/0000-0003-4304-9245
https://orcid.org/0000-0002-5579-2135
https://orcid.org/0000-0002-6192-0973
https://orcid.org/0000-0003-4278-4651
https://suleymanyalcinsh.saglik.gov.tr/
https://orcid.org/0000-0003-0102-2693
https://orcid.org/0000-0002-0935-090X
https://orcid.org/0000-0002-5915-2602
https://orcid.org/0000-0002-1542-4784
https://sdmmedicalcollege.org/

we?

caCoKMIE ISSN 2304-0238
Q) 7’
QQ 2,
X
N
oll7723041023009 04

A4

N

‘90 /:?y

HepxxaBHa yctaHoBa «Incturyt Hedpoaorii HAMH Ykpainu»
Hauionaapauiit HUpKOBUIA (hOHI YKpPaiHK

(1] issn2304-0238  YKPATHCHKUI XKYPHAJI HE®@POJOTII TA JIAJII3Y

|:| ISSN 2616-7352 HAYKOBO-TTPAKTUYHUN, MEAUYHUU XYPHAJ
Ne4(72) 2021 3acnosanuii 04.2004.
BUXO/IHUTH 4 PA3H HA PIK
Toaoenuil pedaxmop: Koaecnuk Mukoaa OnaekciiioBuy
3acmynnuk 204068H020 pedakmopa: CrenanoBa Harans MuxaiiniBHa
Bionogioaavnuii cexpemap: Ko3zmok Hanisg IBanisHa
Pedaxuiiina xoaezia: Iypesny KoctanTun dxkoBuy Maprusiok Jlinisg IerpisHa
HewmixoBa Hanisg BoroagumupiBHa CraxoBcbkuit Enyapn OnexcanapoBuy
JpisHcbka BikTopist €BreHiBHa ®dowmina Csitnana [leTpiBHa
Hynap Ipuna OnekciiiBHa Towminina Hatanist ApkagieBHa
3y6 Jlinist OnexciiBHa Manoj Khokhar
Koponb Jlecs BikTopiBHa R.T. Krediet
JlicoBuii Bonoagumup MuxkomnaiioBuy EP. Schena

Sacnosnuxu — JepxasHa ycraHoBa «[HcTUTyT Hedpostorii HauioHanbHOT akageMii MEIMYHMX HayK YKpaiHu»,
HauionanbHuit HupKoBuit poHa YKpaiHu
Ceidoymeo npo depicasny peecmpauiro: KB Ne 21397-11197 TIP Bix 25.01.2015 p.
2Kypnaa eneceno 0o kameeopii «b» nepeaixy nayxoeux ghaxosux eudanv Yxpainu (Haxaz Minicmepcmea océimu i Hayku
Ykpainu 6io 28.12.2019 Ne1643)

Penozumapne 36epicanns ma npedcmasaenns xcypuaay na nopmani "Hayxosea nepioouxa Ykpainu" Hayionanwvnoi 6i6aiomexu
Ykpainu imeni B.1. Bepnadcvkoeo

Inoexcauisa scypnaay:
* Scopus
e Crossref (BumaBHnumii npedikc: 10.31450),
e The Directory of Open Access Journals (DOAJ)
* Directory of Open Access Scholarly Resources (ROAD),
* Google Scholar,
* Library catalog OCLC WorldCat.

Buoaemucsa 3a naykosoi ninTpumxu JlepxasHoi ycraHosu «[HctuTyT Hedpostorii HalioHaisHOI akaneMii MeIUYHUX HayK YKpaiHu»

Pexomendosaro do dpyxy BueHoro panoro Inctutyty Hedposorii HAMH Vkpainu (mporokos Ne 9/5 Bin 16.12.2021)

Haxaao 500 ipum.

Adpeca pedaxuii: Byn. lerrspiscbka 17 B., M. Kuis, 04050;
Tent. 225 93 86; Ten/dakc: 225 93 87; e-mail: ukrjnd@gmail.com

3aano B HaOip 17.12.2021. Ilignucano no apyky 20.12.2021
®opwmar nanepy 64X90 1/8. lapnitypa HetoroHC. YM. npyk. apk. 7,9. 3amoBneHHst Ne 201221

Jdpyk TOB «Iloxirpad mmoc»
Ceidoymeo 1ipo BHeceHHSsT 10 JIepXXaBHOTO PEECTPY CYO €KTIB BUAABHUUOIL CIIPABI
Ne 5041 (cepis AK) Bix 26.01.2016 p.
03062, Byx1. Tymosesa, 8, Kuis, Tein./dakc: (044) 466-14-42
e-mail: office@poligraph-plus.kiev.ua

Martepianu 1pyKyiOTbCSI MOBOIO OpUTiHATY (YKPaiHChKOIO, POCIACHKOIO 00 aHTJIIIChKOIO).
3a ocToBipHiCTh i opdorpadiio pekiiaMHoi iHpopmallii BiIMoBinaaIbHICTh Hece peKIaMOIaBellb.
Penakilist He 3aBXIM TOJISIE€ AYMKU aBTOPiB MyOJTiKalliii.

[Mepenpyk nmyoaikailiii 3niiCHIOBaTH TUIbKY 3a 3TOI0I0 pelaKIIil.

© «YKpaiHChKUIi XXypHas HedpoJiorii Ta miamizy», 2021

KypHan po3noBciomxyeTbes 3a JiteHsiero CC Attribution-ShareAlike 4.0


mailto:ukrjnd%40gmail.com?subject=
mailto:mailto:office%40poligraph-plus.kiev.ua?subject=
https://creativecommons.org/licenses/by-sa/4.0/deed.uk
https://creativecommons.org/licenses/by-sa/4.0/deed.uk

(b\“-‘an JO(,’. ISSN 2304-0238
% l 5 9li7723041023009 04
<, ‘ X . . . .
”’%g “66\” State Institution “Institute of Nephrology NAMS of Ukraine”
ya

National kidney foundation of Ukraine

(1] 155N 2304-0238  UKRAINIAN JOURNAL OF NEPHROLOGY AND DIALYSIS

Cl ISSN 2616-7352 PRACTICAL, SCIENTIFIC, MEDICAL JOURNAL
Ne 4(72) 2021 founded in 04.2004
PUBLISHED 4 TIMES A YEAR

Editor-in-chief: Mykola Kolesnyk

Deputy Editor: Natalia Stepanova

Executive secretary: Nadia Kozliyuk

Editorial Board : Konstantin Gurevich Lilia Martyniuk
Nadiia Demikhova Svitlana Fomina
Victoria Driyanska Eduard Stakhovsky
Iryna Dudar Natalia Tomilina
Liliia Zub Manoj Khokhar
Lesya Korol R.T. Krediet
Volodymyr Lisovyi EP. Schena

Founders — State Institution “Institute of nephrology NAMSU”, National Kidney foundation of Ukraine

Certificate of registration: KB Ne 21397-11197 IIP from January 25, 2015

The Journal is included in the category "B" of the list of scientific professional editions of Ukraine (Order of the Ministry of Edu-
cation and Science of Ukraine from December 28, 2019 Ne1643)

Journal's repository storage and presentation in the portal "Scientific Periodicals of Ukraine" by the Vernadsky National Library of
Ukraine

Journal indexing:
* Scopus
» Crossref Registration Agency (doi prefix 10.31450),
* The Directory of Open Access Journals (DOAJ)
* Directory of Open Access Scholarly Resources (ROAD),
* National repository Vernadsky National Library of Ukraine,
* Google Scholar,
* Library catalog OCLC WorldCat.

Published by scientific support of State Institution «Institute of Nephrology of the National Academy of Medical Sciences»

Recommended for publication by Academic Council State Institution «Institute of Nephrology of the National Academy of
Medical Sciences» (Protocol Ne 9/5 from December 16, 2021).

Edition 500 copies

Adress: Degtiarivska str.17V, Kyiv, 04050; e-mail: ukrjnd@gmail.com
tel. 225 93 86; tel/fax: 225 93 87.

Put in a set December 17, 2021. Signed to print December 20, 2021.
Paper size 64x90 1/8. Headset NewtonC. conventionally printed sheets 7,9. Order Ne 201221

Print Ltd “Poligraf plus”
Certificate of registration in the state register of subjects of publishing Ne169 (series DK) from 07/04/2005
03062, Tupoleva str., 8, Kyiv, tel/ fax: (044) 466-14-42
e-mail: office@poligraph-plus.kiev.ua
Materials are published in the original language
(Ukrainian, Russian or English).
For the accuracy and spelling of the advertising information the responsibility is on the advertiser.
Editorial office not always agrees with the authors.
Reprint of the publications is possible to carry out only for the agreement of editorial office

© Ukrainian Journal of Nephrology and Dialysis, 2021
The Journal is licensed by CC Attribution-ShareAlike 4.0 International


mailto:mailto:ukrjnd%40gmail.com?subject=
mailto:mailto:office%40poligraph-plus.kiev.ua?subject=
https://creativecommons.org/licenses/by-sa/4.0/deed.uk
https://creativecommons.org/licenses/by-sa/4.0/deed.uk

Ukrainian Journal of Nephrology and Dialysis, 4 (72)’2021 Problems of Organization and Economics
of Nephrological Care

Séé\“"a" fog, Ukrainian Journal of Nephrology and Dialysis

\QO

Scientific and Practical, Medical Journal

= 0 Founders:

© \1 $ . . :

'%, 3 + State Institution «Institute of Nephrology NAMS of Ukraine»

o,
/°gy and » National Kidney Foundation of Ukraine
ISSN 2304-0238;
eISSN 2616-7352 Journal homepage: https://ukrjnd.com.ua
Research Article M. Kolesnyk, V. Driianska, L. Liksunova, N. Stepanova, I. Dudar,

I. Bagdasarova, L. Korol, M. Velychko, V. Nepomnyashchy,
N. Kozliuk

doi: 10.31450/ukrjnd.4(72).2021.01  State Institution ‘Institute of Nephrology of the
National Academy of Medical Sciences of Ukraine’:
20 years afterward

State Institution «Institute of Nephrology of the National Academy
of Medical Sciences», Kyiv, Ukraine

Citation: Kolesnyk M, Driianska V, Liksunova L, Stepanova N, Dudar |, Bagdasarova |,
Korol L, Velychko M, Nepomnyashchy V, Kozliuk N. State Institution ‘Institute of
Nephrology of the National Academy of Medical Sciences of Ukraine': 20 years
afterward. Ukr J Nephr Dial. 2021;4(72):3-9. doi: 10.31450/ukrjnd.4(72).2021.01.

Abstract. The Institute of Nephrology of the Academy of Medical Sciences of Ukraine
was established in 2001. Since then, the Institute has been constantly evolving and,
currently, it is a national scientific, methodological and medical center in the field of
nephrology. The achievements of the Institute’s staff are recognized in Ukraine and
the world scientific community. The article presents an analysis of the results of the
Received September 08, 2021 Institute’s activities for 2001-2021.

Received in revised form  Key words: Institute of Nephrology of the National Academy of Medical Sciences of

September 17, 2021 . L. . .
eprember 17, Ukraine, nephrology, renal replacement therapy, chronic kidney disease, acute kidney
Accepted September 20, 2021 injury

Conflict of interest statement. The authors declare no competing interest.

Article history:

© Kolesnyk M., Driianska V., Liksunova L., Stepanova N., Dudar I., Bagdasarova I.,
Korol L., Velychko M., Nepomnyashchy V., Kozliuk N., 2021.

Correspondence should be addressed to Mykola Kolesnyk: director@inephrology. kiev.ua

o)

YKPOTHCBKMIM XKYPHOA HEPPOAOTT Ta alaAizy Ne4 (72) 2021 MpoGAeMM OPraHI3aLLi TO EKOHOMIKK 3
HedPOAOTIHHOT AONIOMOTI


mailto:director%40inephrology.%20kiev.ua?subject=
https://creativecommons.org/licenses/by-sa/4.0/deed.uk
https://ukrjnd.com.ua/index.php/journal
https://ukrjnd.com.ua/index.php/journal
http://inephrology.kiev.ua/
https://ukrjnd.com.ua/
https://orcid.org/0000-0001-6658-3729
https://orcid.org/0000-0002-2586-5532
https://orcid.org/0000-0002-1070-3602
https://orcid.org/0000-0002-4372-8240
https://orcid.org/0000-0002-5484-0326
https://orcid.org/0000-0002-6730-7678
doi:%2010.31450/ukrjnd.4(72).2021.01
http://inephrology.kiev.ua/?page_id=2098&lang=en
http://inephrology.kiev.ua/?page_id=2098&lang=en

Problems of Organization and Economics

Ukrainian Journal of Nephrology and Dialysis, 4 (72)’2021

of Nephrological Care

© Konecnuk M., HpistHceka B., Jlikcynosa JI., Cremanosa H., dymap 1., Barmacaposa 1., Kopoms JI.,

Benuuko M., Henomusmuit B., Koznok H., 2021
VIK: 616.61-08:614.2
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I. Barnacaposa, JI. Kopoas, M. Beanuko, B. Henomuasimuii, H. Kozarok

JlepxkaBHa ycTanoBa «IHcTUTYT Hedpoaorii HanionaabHol akagemii
MeINYHUX HAYK YKpainu» — 2() poKiB moChijib

JepxaBHa yctaHoBa «IHcTUTyT Hedposorii HallioHanbHOI akageMii
MEIUYHUX HayK YKpaiHu», M. KuiB, YkpaiHa

Pesiome. Incmumym neghponoeii AMH Yipainu 6ye cmeopenuii y 2001 pouyi. Co0200Hi 8iH € 201068H0I0 HAYK0BOIO,
Memoou4HO Ma AiKY8AAbHOK YCMAHO080I0 Oepcasu 3 npobaem Heghponoeii ma diaaizy. 3000ymku Kosekmuey Incmu-
mymy eu3HaHi 6 YKkpaini ma ceimoeoro HayKo8ow cninibHomor. Y cmammi npedcmaeneHo aHaniz pe3yabmamie 0isnvHoc-
mi 1Y «Incmumym negponoeii HAMH Yxpainu» npomseom 2001-2021 p.p.

KmouoBi cioBa: Jlepicasna ycmanosa «Incmumym negpponoeii HAMH Yxpainu», neghponoeis, dianizna nupro-
64 3amicHa mepanis, XpoHiuHA X60p0o0ba HUPOK, 20CMpe NOUKOONCEHHS HUPOK.

A=

20 pords

Y «Inctutyt Hedpoaorii HAMH Ykpainu» 0yno
CTBOpeHO 3a po3nopsmkeHHssM KM VYkpainu Bim 13
rpyaHs 2001 poky Ne 562-p. i ITocraHoBorw I[Ipesu-
nii AMH VYxpainu Bin 19 rpynna 2001 poky Ne 9/3, y
ckiagi Akagemii MeIudYHUX HayK YKpainu [1].

Jnsg po3yMiHHSI OCHOBHUX NPUHUMITIB (opMy-
BaHHSI CTPYKTYPH, 3aBIaHb, KOHTPOJIIO €(DEKTUBHOCTI
Ta SIKOCTi CIleliaji3oBaHOi MEAUYHOI TOMOMOIU XBO-
puM HedposoriyHoro npodiaio, HaMPsIMiB HAYKOBUX
JIOCHiIXeHb y Tamy3i Hedposorii O0yB MHpoBeIcHUIt
aHaJli3 BiIMOBITHUX YCHILIHUX MPaKTUK SIKi CTBOPIO-
BaJIMCh Ta iMIVIEMEHTYBAJIMCh HALliIOHAJIbHUMU CHUCTE-
Mamu 310poB‘s (NHS), HauioHalbHUMM iHCTUTYTaMU
3popoB‘a (e.g. CIHR, NHI), mixknapogHumu Hedpo-
goriuHumu iHctutydisMu (e.g. ISN, ERA-EDTA,
KDIGO), akageMiyHMMU 3aKiagaMu, siKi crieliaaizy-
I0ThCSl HAa BUBYEHi Mpo0OJeM XBOpPOO CeYOBOi CUCTEMU
Kkpaid €sponu ta CIIA.

Konecnuk Mukogaa OJekciiioBuy
director@inephrology.kiev.ua

20 pokie momy mu po3noyanru cmeoperus Incmumymy negponoeii Axa-
demii meduunux Hayk Yxpainu. Mu ne masru npakmuuuo Hivoeo,; Hi 6ydieni,
Hi 00na0HanHA, Hi hiOdmpumKu. Are Mu gipuau, 6aeamo npayr08anu i poouiu
6ce moxcauge I Hemocauge 3a0as 00CACHEHHs 8eAUKOI Memu, — CMEopUmu
Incmumym negbponoeii Axademii meduunux Hayk Ykpainu, i mu ye 3poouiu.

Incmumym cmae 3nanum sk 6 Yxpaini, mak i 3a ii mexcamu.

Mu nuwaemocs Hawumu 00csieHEHHAMU, HAWUMU CRIBPOOIMHUKAMU i
He38axcar4u Ha Henpocmy cumyayiro y 0epicasi, 8ipumo i npauoemMo Ha
po3eumox Hawioz2o Ilncmumymy.

M. KonecHuk, «/lepxxaBHa yctaHoBa «IHCTUTYT HedpoJorii
HAMH Ykpainu» 20 pokiB Bia gHs 3acHyBaHHs» (K., 2021)

3aBasKy 1bOMY OyJIM BU3HAY€Hi OCHOBHI 3aBIaH-
HS HaliOHAJIbHUX CHUCTEM HaJaHHS MEIWYHOI JO0I0-
MOTHU TalliEHTaM 3 XBOpOOAMM HUPOK Ta CEYOBUIITb-
HOI CMCTEeMU Ha 3acaiax J10Ka30BOi MEIUIIMHU:

1. TIpeBeHLis, paHHS AiarHOCTUKA Ta JIiIKyBaHHS Ta-
KMX XBOPUX Ha XpOHiIUHY XBOpoOy HUpoK (XXH);

2. HaBuaHHS MAali€HTIB rpyn PU3UKY BUHUKHEHHS
ypaXeHb HUPOK i JIiKapiB MiaAxoJaM 10 iX MpeBeH-
1ii, paHHbOI NiarHOCTUKM Ta afieKBaTHOI Teparlii;

3. ImrmeMeHTalisT HAyKOBO OOTPYHTOBAHUX MPUH-
LIAIIIB OpraHi3auii Megu4YHOI JOMOMOTH XBOPUM
HehpOoJIOTIYHOTO MPOodito, iIHHOBAIIITHUX TEXHO-
JIOTiH 1X JIiIKyBaHHSI;

4. CouianpHa peabiniTalis xsopux Ha XXH V.

V takuii ke crnocid OyJM BU3HAUYE€Hi OCHOBHIi Ha-
MPSIMU HAYKOBUX HEOOXiIHUX TOCTiIXKEHb Y Tally3i He-
¢poJorii:

1. ImenTtudikyBaTé HOBi TepaneBTHUHI MillleHi ( i.e.
“druggable targets”).

v’ igeHTHdIKALiM i MATBEPIKEHHS HOBUX TepareB-
TUYHUX MillleHel; BUKOPUCTAHHSI MpeLe3iiiHux
MiAXOMiB 10 BUBHAUEHHS LIMX MillleHEe, yepe3 Bu-
KOHAHHS MPEKIiHIYHUX TMUTOTHUX KJIiHIYHUX 10-

4 MpobAeMM OPraHi3aLLi TO eKOHOMIKM
HEPPOAOTIYHOT AONOMOTI
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CJIi/IXX€Hb; BUBYUTHU BILIUB MOUIKOIKEHHS MiKPO-
0ioMU KMIIKiBHMKA Ha TMepedir ypaxkeHb HUPOK
Pi3HOI eTioJIoTii.

v/ BUBYEHHS KOMOPOIIZHUX cTaHiB y XBopux Ha XXH
V]I Ta cTBOpEHHS METOIB KOPEKIlil BCTAHOBJIEHUX
IIOPYIIIEeHB;

v\ MDXIMCUMIUTIHAPHI JOCTIIKEeHHS TaTodisioso-
TiYHUX MeXxaHi3MiB rporpecyBaHHs XXH.

2. 3abe3neynTH SIKiCHE TPOBEACHHS HAYKOBUX J0-
crimkeHb XXH.
v’ 30LIBIIUTH KiJIbKICTh, PO3MIpH Ta SIKiCTh KJIiHiY-
HUX TOCTiIKEHDb;

v yIOCKOHaNUTHU 3abip aHamidy JIOAChKOro 6ioso-
riyHoro mMarepiany s ineHTudikauii 6iomapke-
piB IporpecyBaHHsI i/ab0 BiIIOBiAi HA JTiKyBaHHS;

v/ MOKpAIIUTU B3a€MOJII0 Ta OOMIH igessMU MixX Ha-
YKOBLISIMA T2 BUPOOHUKAMM JIiIKapCbKUX 3aCO0iB;

v/ OTpMMaHHS TPAHTIB IJIS CIIiBPOOITHUIITBA BiOTEX-
HOJIOTiB Ta BUPOOHMKIB JIiKiB.

3. CTBOpeHHsI HOBMX TepPaleBTHMYHMX IMiAXOIIB ISt
JIiIKyBaHHSI Malli€HTiB 3 XBOpOoOaMU HUPOK.

v' OLiHUTU e(DEKTUBHICTh 3aCTOCYBAHHS iCHYIOUMX
JIiKapchbKMX 3aco0iB mis jgikyBaHHA XXH Ta ii
YCKJIaIHEHB;

v/ BHBYATH y4acCTh Y MIXKHAPOIHUX KJIIHIYHHUX JOCITi-
JOKEHHSIX.

Ha ocHoBi aHai3y om0 BUOOpy agekBaTHOI Ha-
L[iOHAJIbHOI MOJENi PO3BUTKY CUCTEMH CHeliallizo-
BaHOI MEAWYHOI JIOTIOMOTM XBOPUM HedpOIOoTrigyHO-
ro nmpodiro Ta HEOOXiAHMX HAyKOBUX AOCHIIXEHb B
Vkpaini y 2002 poui 6yB chopMyIbLOBaHUIT TEpeiK
OCHOBHUX MpPaKTUYHUX Ta HAayKOBUX 3aBaaHb VY «IH-
crutyt Hedposorii HAMH VYkpaiun» [2, 3].

1. CrBopuTu cucTeMy HagaHHSI MEAWYHOI JOIIOMOTHY
XBOpUM HedpoaoriyHoro npo@isto 3a MixkHapo-
HUMMU CTaHIapTaMU.

2.  CrTBOpUTH KJiHIYHY Ta MopdojoriyHy Kiacudi-
Kallilo XBOpoO HUPOK 151 HePPOJOriyHOI mpak-
TUKHU.

3. CtBoputu HauioHanbHUli Ta perioHajbHi pee-
CTPpM XBOPHUX Ha XPOHIYHY XBOpPOOY HUPOK Ta Ma-
LIIEHTIB 3 TOCTPUM MolKoakeHHIM Hupok (I'TTH)
Ta yBiiTH 10 peectpy ERA-EDTA.

4. CrTBOpUTH Ta IMILIEMEHTYBAaTU METOAUKY PEUTUH-
roBOI OLIIHKM CIielliali3oBaHOi MEAMYHOI JOTIOMO-
T XBOPUM He(POJIOTIYHOI0 Mpodisiio B 00JaCTIX
Ykpainu.

5. Otpumatu ctaTyc «Hedpoaorii» IK HayKoBOi cIie-
LiaJTbHOCTI.

6. BupaBaTy HayKOBMM XXypHaJ, IPUCBSIYEHUI TTPO-
6J1eMaM HePOJIOTii Ta CYMixKHUX IUCLIATLTIH.

of Nephrological Care

7. ToryBatu HayKOBi Kajpu BUINOI KBamidikailii Ta
3MiACHIOBATU MiCASAUIIOMHY OCBITY JliKapiB-He-
(poJIOTiB Ta MEMUYHUX CECTED .

8. CTBOpPUTU MEAVKO-TEXHOJOTIYHI JOKYMEHTHU ISt
CTaHAApPTU3AlLlil MEAUYHOL JOTIOMOTY XBOPUM He-
(G posoTivHOTO MPOdiNIO.

9. CTBOpUTH METONMKY PO3PaxXyHKY BapTOCTi Jli-
KyBaHHS xBopux Ha XXH V]I Ta BuU3HauYuTHU
Taprudu BapTOCTi AiarHOCTUKU XBOPOO CEYOBOIi
CUCTEMMU.

10. Chopusaty iMIuieMeHTaulil MPUHLUIIB J0Ka30BOi
MEAWMLMHU i OCTAaHHIX JOCSTHEHDb MPAKTUYHOI HEe-
¢poJiorii Ta HAayKOBUX AOCTIIXEHb Y MPAKTUYHY

HayKOBY JIiSUIbHICTb.

11. 3amouaTKyBaTu Ta pPO3BMBATWU iHTEHCUBHY He-
¢poJiorito, TpacljaHTaliiiHy Hedpoaoriio Ta ma-
JIiaTUBHY He(PPOJIOTilo.

12. CtBOpUTHU Ta iIMILJIEMEHTYBATU METOJUKY PEUTUH-
TOBOI OLIiHKM crelliali3oBaHO1 MEAUYHO1 JOTTOMO-
T XBOPUM HedposorivyHoro npodiato B 00aacTsx

YkpaiHu.

Haykogi 3aB1aHHs:

® BUBYEHHS iMyHO- Ta MOp(OreHe3y NMepBUHHUX i
BTOPUHHUX ypaXeHb HUPOK Y AOPOCIUX 1 JiTel
IIJIsI CTBOPEHHST HOBUX Ta YIOCKOHAJICHHS iCHYIO-
YUX METOJIB iX JiarHOCTUKM, JIiIKyBaHHS Ta IpO-
biTakTUKY;

® JIiKkyBaHHS Ta NMpodilakTuKa pelUIUBYIOUUX iH-
dex1iit ceuoBOi CUCTEMU;

®  BCTAaHOBJICHHSI HOBMX CKJIaJIOBUX IMPOrPEeCYBaHHS
XXH Ta cTBOpeHHs MiIX0AiB 10 KOPEKIIii IUX MO-
pYILIEHb.

® BUBUCHHSI MeXaHi3MiB (OpMYBaHHS KOMOD-
OigHOCTI Aiani3HOI HMPKOBOI 3aMiCHOI Teparii
(AH3T), nas mogoBXeHHS TPUBAJIOCTI Ta SKOCTI
KUTTS nauieHTiB 3 XXH V]I crT.

® BUBYEHHS CTPYKTYPU YpaXkeHb HUPOK y XBOPHX
KapAioxipypriyHoro mnpodulo Ta BU3HAYEHHS
edextuBHUx MetoniB JIH3T nmikyBaHHSI.

IIpoTrsromM HacTyITHMX POKiB MaiixKe yci repenive-
Hi 3aBIaHHS Oy BUKOHAHI.

CnineHuM HakazoM AMH Vkpainu ta MO3
Vkpainu Big 30 BepecHst 2003 p. Ne 65/462 (3i 3miHa-
MU BiANnoBimHoO 10 crinbHUX Haka3iB HAMH Ykpainu
Ta MO3 Ykpainu Bix 30 BepecHst 2014 p. Ne 74/688 ta
Bim 25 cepmiaa 2015 p. Ne 45/540) O6yi10 3ammoyaTrkoBaHe
CTBOPEHHS MOETANHOI HalliOHAJIbHOT CUCTEMU HaJlaH-
Hs CIleliani3oBaHOI MEIUYHOI JOMTOMOTH XBOPUM He-
dposoriynoro npodimo (puc. 1) [4].
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Y

MO3 Ykpaiun [« HAMH YkpaiHu

Y

KepiBHUKM CTPYKTYPHUX NiApO3AINiB 3 NUTaHb
0XOPOHM 3[0POB'S, EKCMEPTH CTPYKTYPHUX
Niapo3Ainie 3 NUTaHb 0XOPOHM 30,0POB'S
3i cneuianbHocTi «<Hedponoria»

Lientp Hedponorii, gianisy i TpaHcNNaHTaLii HUPKU ABTOHOMHOI

/ Pecny6niku Kpum, o6nacHui, Mict Kuesa ta Cesactonons

BinninexHs BinnineHHs | pinninenns ambynatopHoi | Bigginenns

Y

CaTeniTHuiA rocnitanbHoi | 3HECTESIONONiT | yewnonoriii gianisy Ta | TpancnnanTauii
LeHTp Hedponorii Heponorii Taugt;?:)i?r?im _iHGopmaLiiiHo- HUPKH
Ta mianiay/mianisy Ta pianisy TEXHIYHOro 3a6e3neyeHHs
> MicbKui, panoHHUH, MiXKPANOHHUN LEHTP
Hedponorii Ta gianisy
/ ¢
.. BipnineHns Bipminenus | BipnineHus ambynatopHoi
Catenithui rocnitanbHoi (nanara) Hedponorii i pianisy Ta
LieHTp Hedponori Hedponorii iHTEHCUBHOI | iHGOPMAL|iiiHO-TEXHIYHOIO
Ta fianisy/pianisy Ta fianisy Hedponorii 3abe3sneyeHHs

Nikapi 3aranbHOi NPaKTUKK-CIMENHI Nikapi, Nikapi-eHAOKPUHONOTH,
nikapi-kapaionoru, nikapi-pesMaronoru, nikapi-yponoru,
nikapi-akywep-riHekonoru, nikapi-tepanestu

Y

Puc. 1. CtpykTtypa oprasizaliii moetamnHoi MeTuKo-mpodiaKTUYHOI TOIMTOMOTY XBOPUM HEe(PPOJOTiYHOTO Mpodiio

PesynpraTi iMIureMeHTalril 3a3Hau4eHOIO HakKa3zy pOIi Juile y 25, TOOTO KiTbKiCTh LIEHTPIB/BiLIiIcHb
nomaHi y Tabi. 1. Y 2020 poui cremiamizoBana Hedpo- H3T mpotsarom 2003-2020 pokiB 3pociia OiUIbII HIX Y 5
JIOTiYHa AOMOMOra JOpOCJIOMY HaceleHHI0 YKpaiHW pasiB, 1O CYTTEBO 30iIBIINIIO JOCTYIIHICTh XXUTTS 30€e-
HamaBanachk y 139 nentpax/Binminenasx H3T, ay 2003  pirarounx texaosoriit H3T mikyBaHHS.

Tabauysa 1
PesyabraTn immiementanii Hakazy AMH Vkpaina Ta MO3 Ykpainn Bin 30 Bepecus 2003 p. Ne 65/462

Poku 2003 2020
Binainenns rocnitanabHoi HedpoJorii 0 1
Ta Aianisy
Binninenns nedgpoJiorii 17 14
Binainenns remoniasisy 23 12
OKJT Binninenns,/manatu iHTeHCUBHOT

0 3/2
HedpoJIorii
Binninenns amoyaaTopHoi Hedpo.orii, 0 4/20
niamizy Ta IT 3a0e3neueHHs KOHC.Ka0.
Binninenns,/ nenrp TH Ta nianizy 0 2
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Continuation of Table 1

Poku 2003 2020

Micbki neHTpu 2 1
Carenithi nearpn OKJI

Paiionnnii/ MixKpaiOHHHIA IEHTPH 0 45

aiajisy 0 2
MicbKuii IEHTP caMOCTiliHMIA

HedpoJorii Ta giamizy 0 17
CarediTHi BinniseHHs MiCbKOTO IIEHTPY H/1T 0 11
Paiionnnii/MizKpailOHHUI HEHTP H/ I CAMOCTIHHHIA 0 34
Bcboro nentpiB/Bingiiens H3T 25 139

CniBpoOiTHMKaAMM iHCTUTYTYy Oyjla CTBOpEHa
replia HallioHaldbHa KiacHu@ikalisi XBOpoO ceuyoBOi
cucteMH Ta MopdosoriyHa Kiaacudikalis njs Hegpo-
JIOTIYHOI MPaKTUKU, gKa Oyna 3arBepaxkeHa Il Halio-
HaJbHUM 3’i310M HedposoriB Ykpainu (M. Xapkis,
23—24 BepecHs 2005 p.). Y 2009 poui Ha III 3’13711 He-
¢posoriB Ykpainu (M. JIlyraHCbK) OyJIu 3aTBEpIKEHI iX
OHOBJIEHI Bepcil.

3a ocTaHHi POKM HAKOIMWYMINUCH HOBi JaHi, sIKi
CYTTEBO 3MIHWJIM TapaaurMy Kiacudikailii, skKa BH-
3HAYAETHCS ITOJIOKEHHSMU KOHIICNITYaJbHOI MOJE-
i xBopob cevoBoi cucremu (KDIGO 2012). 3 miei
MPUUYUHN BUHUKIA HEOOXiMHICTh Mepernsay Iitouyoi
knacudikamii. 3MiHM g0 Kiacugikalii XxBopob ceuo-
BOI cucTeMU Ta MopdooriuHa Kiacugikaiisi XBopoo
HUPOK Oy NMpuitHATi V 3’i310M HedpoJioriB YKpaiHu
(M. Binaung, 2017 p.).

Y 2003 poui ciIbHUMU 3YCUJISIMU TOJIOBHUX HE-
¢posoriB YO3 Ta crniBpobiTHuKiB Y «IHCTUTYT He-
¢ponorii HAMH VYkpainu» crBopenuit «HaiioHanb-
HUI peeECTp XBOPUX Ha XPOHIUHY XBOPOOY HUPOK». Y
2015 poui BiH 0yB TpaHchopMmoBaHuil y «HalioHanb-
HUI PEECTp XBOPUX Ha XPOHIUHY XBOPOOY HUPOK Ta
MAaL[i€HTIB 3 TOCTPUM ITOIIKOMXKEHHSIM HUPOK». PeecTp
(GOpPMYETHCS LIOPIYHO i JO3BOJISIE CUCTEMHO aHaJi3y-
BaTU KiTbKICHI Ta SIKiCHi ITOKAa3HUKM CHelliali3oBaHO1
MEIMYHOI JOIIOMOTHY XBOPUM HedposioriyHoro mpodi-
mo. OTpuMaHi JaHi CTalOThb OCHOBOIO JJIsI TPUAHSITTS
BiIMOBiAHUX OpraHi3aliiHUX, yIpaBAiHCbKUX Ta i-
HAHCOBUX pillleHb K Ha perioHaJbHOMY TaK i Ha 3a-
rajgpHoOJepKaBHOMY piBHI [5, 6]. ¥ 2007 poui peectp
OyB BU3HAHMII TAKMM, 110 BiAMoBigae €BponeiicbKUM
cTaHIapTaM Ta BKJtodeHuit no peectpy EDTA-ERA.

Y 2003 poui BAK Ykpainu 3aTBepauB HayKOBY
crneuianbHicTh «Hedposorist» mudp 14.00.37; y ciu-
Hi 2004 p. cTBopeHa creuiamizoBaHa Buena Paga ]
26.565.01.

3a 11eit mepion HAyKOBi CTYMNEHi OTpUMaJIN: JOKTO-
piB MeIMYHUX HayK — 9; moKTOpiB ¢imocodii y ramysi
MEAUIMHU — |, KaHAUAATiB MEIUYHUX HayK — 48.

B InctutyTti cTBOpeHa i e(peKTUBHO MpaLlOE ac-
mipaHTypa i JHOKTOpaHTypa 3a CIELiaJbHICTIO «He-
dponorig» (minensis MOH Ykpainu Big 01.12.2016 p.
Ne1503J1). 3a 1eit yac BUKOHAHO 5 JOKTOPCHKMX i 16

KaHIMOATChKUX aucepTtauiit. Ha kypcax TeMaTMYHOTO
yIOCKOHaJEHHS 3a po3ainamu «l'emomianis», «IHTeH-
cuBHa Hedpoorist», «[leputoHeanbHUi aianiz» Mpo-
WIIUTM HaBYaHHA 225 nikapiB i 56 MeIUYHUX cecTep.

IHCcTUTYT, K TOIOBHA yCTaHOBa 3 MpoOJieM He-
¢posorii i mianizy B OepkaBi, NPUAIJISIE OCOOJUBY
yBary MiIBUIIEHHIO iH(MOPMOBAHOCTI HehpPOJOTiB
MpO 3aCTOCYBaHHS TPUHIUIIB J0KAa30BOi MEIMUIIM-
HU, OCTaHHIX JOCATHEHb MPaKTUYHOI Hedposorii Ta
HayKOBMX AocimkeHb. CIiBpoOIiTHUKAMU iHCTUTYTY
OyJio omyOJikoBaHO MoHazn 660 HayKoBMX myOJikKa-
1IiM, 3 skux 17 moHorpadiii, 23 mocioHuUKiB, 18 ciyx-
00oBUX BMAAHb, 22 iHOpPMaLIiHUX JTUCTU, 34 METO-
IWYHI peKOMeHaaIlii.

3 2004 poky BHUIAETHCS HAyKOBO-TIPaKTUUYHUM
(atectoBanmuii JIAK MOH VYkpainun (Hakaz MOH
VYkpainu Bim 07.10.2015 p. Nel1021)) «VYkpaincekuii
KypHaa HedpoJorii Ta mianidy», skuii iHpopMye 4u-
TadviB 3 IIMPOKOTro KoJja MUTaHb MPaKTUYHOI i eKCIIe-
pUMEHTaJbHOI He(dPOJIOTii Ta CYMiXXKHUX TUCUMILIIH.
KypHan pedepyeThbcs Ta iHIEKCYETbCS Y HalliOHAIb-
Hill Ta MiXKHAapOAHUX HAaYKOMETPUYHUX 0azax JaHUX.
KypHan BHeceHo mo Kateropii «b» mepeniky Hayko-
BUX (paxoBuX BuAaHb YKpainu (Haka3 MiHicTepcTBa
OCBiTH i Hayku YKpainu Bix 28.12.2019 Ne1643), Ta 3
KkBiTHS 2021 pOKy iHIEKCYETbCS y MiXHapOIHiit Ha-
YKOMETpUUHiil 0a3i ganux Scopus. Buiilio apykom
70 HOMepiB KypHay.

CTBOpeHi  MEIMKO-TEXHOJIOTiUHi  JOKYMEHTU
CcTaHJapTU3allii MeAUYHOI JOMTOMOTU XBOPUM Heppo-
JIOTiYHOT0 Mpodisio:

® adanmoeaHi KAiHiYHI HACMAaHO8U, 3ACHOBaHI Ha 10-

Ka3zax: «HagaHHS MeTUYHOI JOITOMOTY XBOPMM Ha

XPOHIYHY XBOp0oOYy HUPOK V cTaii, Ki JIiKyI0ThCs

reMoianaizoM», «JIikyBaHHSI METOIOM TE€PUTOHE-

aJIbHOTO MiaJli3y XBOPMX Ha XPOHIYHY XBOPOOY HU-
poxk V cTafii»;
o yHiiKkoeaHi KaiHiuHi npomokoau: «JIiKyBaHHS Ta-

LIIEHTIB 3 XPOHIYHOIO XBOPOOOIO HUPOK V cTa-

Mii: CYAMHHUIA OOCTYIN Yy XBOPHUX, SIKi JiKYIOTbCS

METOJIOM reMojiani3y», «JlikyBaHHS Talli€HTIB 3

XPOHIYHOI XBOp00OO10 HUPOK V cTafii: mpodinak-

THKa, JiarHOCTHKA Ta JIIKYBaHHSI CepIlIeBO-CYyINH-
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HUX 3aXBOPIOBaHb», «JIiKyBaHHS Malli€HTIB 3 XpO-
HiYHOI0 XBOPOOOIO HUPOK V CTajil 3 aHEMi€lo»,
«JlikyBaHHSI MAliEHTIB 3 XPOHIYHOIO XBOPOOOIO
HUPOK V cTanii: MpOBeNeHHS iHTePMiTYyl0uOro re-
Mofiali3», «JIlikyBaHHSI TAILli€HTIB 3 XPOHIYHOIO
XBOpO0O10 HUPOK V cTajil: AiarHOCTUKAa CTaHy
Ta KOpekiis mnopyumeHb (ocdopHO-KaablieBo-
ro oOMiHy», «JIiKkyBaHHSI MALiEHTIB 3 XPOHIYHOIO
XBOpP00010 HUPOK V cTafii: AiarHOCTUKA Ta KOPEeK-
1Ii1 HeIOCTaTHOCTI XxapuyBaHHs», «Ilimroroska
XBOpUX JO MEPUTOHEATbHOrO Aiadidy Ta Moro
iHimiauis», «HaBuaHHSI XBOpHMX Ha XPOHIYHOIO
XBOpPO0O10 HUPOK V cTamii METOAUII MEePUTOHE-
anpHOTrO Aiafnidy», «IIpodinakTvka, AiarTHOCTUKA
Ta JIiKyBaHHS iH(MEKIii, acollililOBaHUX 3 TIEPUTO-
HeaJIbHUM Iiajli3om», «[lepeHaBYaHHS XBOpUX Ha
XPOHIYHOIO XBOP0OOIO HUPOK V cTafdii MEeTOIUIIi
MMEPUTOHEATLHOTO Hiafidy», «JliarHocTHKa Ta Ji-
KyBaHHS iHGbEKIIiil ceuoBOi CUCTEMU».

e adanmoeani KaiHiuHi pexomendayii: «BemeHHs
xBopux Ha XXH I-1V craziii B ymoBax maHpe-
Mmii COVID-19», «JlikxyBanusg xBopux Ha XXH V
I'/l Ta opranizauiss pobotu BimmineHHS Hedpo-
Jiorii Ta miamizy B yMoBax maHugeMii COVID-19»,
«JlikyBanus xpopux Ha XXH V I1]1 Ta opranizaiis
poboTH BigmineHHS Hedposorii Ta Aiaji3y B yMO-
Bax maHaemii COVID-1», «/liarHocTrKa Ta JiKy-
BaHHJ IAIli€HTIB 3 TOCTPUM IOMIKOMXKCHHSIM HU-
pok abo xBopux Ha XXH -1V 3 roctpum mouko-
JKeHHSIM HUPOK B yMoBax nanaeMii COVID-19»,

«ITpodinakTrka, JiarHOCTUKA Ta JiKyBaHHS TPU-
my y xsopux Ha XXH».

CTBOpeHi Ta 3aTBepIKEHi Y BCTAHOBJICHOMY I10-
psaky «MeTtonuka po3paxyHKY BapTOCTi JIiKyBaHHS
xBopux Ha XXH V]I i3 3acTocyBaHHSIM TeMoiallizy» Ta
Tapudu AiarHOCTUKUA XBOPOO CEYOBOI CUCTEMU.

V¥V 2006 poui Briepiie B YKpaiHi y cTpyKTypi Kili-
HiKM BiIKpUTO BilIiJIeHHs iHTEHCUBHOI HepoJIorii Ta
CTBOpPEHMI Bimmia iHTeHcHBHOI Hedpodorii (2015 p.).
BuBueHa CTpyKTypa peHAIBHHMX ITOPYIIEHBb Yy XBOPHUX
IO Ta MiCJIsI KapmioXipypriyHux BTpy4YaHb Ta BU3HA-
YeHi ONTUMAaJbHIi CITOCOOM MiATPUMKM a00 3aMillleHHS
BTpadyeHUX (DYHKIiA HUPOK.

CrtBOpeHa Ta iIMIJIEMEHTOBaHA METOIMKA peii-
TUHTOBOI OLIHKM HagaHHSI MEIUYHOI AOMOMOTU XBO-
puM HedposoriyHoro nmpodinaio. PeliTuHroBa olinka
BUKOHYBaJIacs IIUISIXOM BUBUYCHHSI ITOKA3HUKIB, SIKi Xa-
PaKTEepPHU3YIOTh €IliIEMiOJIOriYHy CUTYallil0 II0J0 XPO-
HIYHOI XBOPOOM HMPOK Ta FOCTPOro MOIIKOIXEHHSIM
HUPOK, KaJIpOBE Ta TeXHiUHE 3a0e3MeYeHHS e(DEKTUB-
HOCTi HaJaHHS CIIeLiaJi30BaHOI MEIMYHOI TOIIOMOTH
XBOpUM HedposoriuHoro Ipodimo. ['oJoBHUM IKe-
pesioM iHdopMalrii 6yB «HalioHanbsHMI peecTp XBOpUX
Ha XpOHIUHY XBOpOOY HMPOK Ta MAaILli€EHTIB 3 TOCTPUM
ITOIIKOIKEHHSIM HIUPOK». 3a CYMapHUMMU pe3yJibTaTa-
MU JTOCHTiIKEeHHS CTaHy HamgaHHS He(pOJIOTIYHOI J0-
IIOMOTH B O0JIaCTSIX, BU3HAYABCS IIOPIYHUI pEHTUHT
aIMiHIiCTpaTUBHUX TepuTopiii mpotarom 2014-2020
pp. PesynbraTil 3ycmiib KOJIEKTUBY iHCTUTYTY IOAAHI Y
Tabim. 2, 3.

Tabauuys 2
KinbkicTs xBopux B YKpaiHi, sKi Jikysamuch merogamu H3T ta nanienTis 3 T'ITH,
y TOMY 4McJIi ynepuie y 3BitHomy pomi (y 2003 p. tay 2020 p.)
Tikapi- K-1b xBopux Ha XXH K-1b xBopux Ha XXH K-15 xBopux Ha XXH Ko

Poku Hedipouiom VIa/y TOMY qucai . VIIO/y TOMY quci . VT/y Tomy quci [ xopmx s ITITEL
yIepiie y 3BiTHOMY poili | ymepiie y 3BiTHOMY POl | ymepiie y 3BiTHOMY PoOLi

2003 392 1897/377 0/19 378/69 0

2020 413 8717/1524 931/144 1533/135 1265

Kanpose 3a0e3rneuyeHHs1 HeDPOJOriYHOI JOTTOMO-
T4 CYTTEBO He 3MiHuaocs. Y 2020 poui B YkpaiHi crie-
HiajizoBaHy Aoromory HagaBanu 413 nikapiB-Heppo-
JioriB, 1o Ha 5,4% Ginbiie, Hixk y 2003 p.

Kinbkicte xBopux Ha XXH VI//y ToMy uwmcri
ynepiie y 3BiTHoMy polli 36isbinunacs 3 1897/377 xBo-
pux y 2003 poui, Ha 8717/1524 BinnoBigHo.

Kinbkicte xBopux Ha XXH VIIIA/y Tomy uwucti
yreple y 3BiTHoMy poili 30iabiuiacs 3 0/19 xsopux y
2003 poui, Ha 931/144 BianosigHO.

Kinpkicte xBopux Ha XXH VT/y Tomy uucii
yhepiiie y 3BiTHOMY polii 30inbiumnacs 3 378/69 xBo-
pux y 2003 poui, Ha 1533/135 BiamoBinHo.

Tabauysn 3
JoctymHicTb Ta po3nosciomkenicts H3T (2003 p. — 2020 p.)
Hocrynnicts H3T Posnosciomkenicts H3T
2003 2020 2003 2020
465 (9%) 1803 (36%) 48 Ha 1 MutH 268 Ha 1 MIH
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HisnbHicTh HepxaBHOiI ycTaHOBU «IHCTUTYT He-
¢posorii HauioHanbHOi akagemii MeOAUUYHMUX HaykK
YkpaiHu» BUCOKO OIliHEHA HA HAlliOHAJIBHOMY i MiX-
HapOJHOMY PiBHi:

ITouecHe 3BaHHS «3aciayxXeHUU Jgikap YKpaiHu»
MaroTh 2 Jiikapi, «3aciayXeHUl Oig4 HAyKU i TEXHIKU»
— 1 mpauiBHUK, «3aciayXeHuli MpaliBHUK OXOPOHU
310poB’s» — | mpauiBHuUK, Jlaypeatu AepXaBHOI Mpe-
Mii YKpaiHu B rany3i HayKu i TeXHiKM — 3 MpauiBHU-
KU, rpamoToto BepxoBHoi Pagu YkpaiHu HaropoaxkeHi
3 mpauiBHUKM, | mpauiBHUK OTpUMaB 3HaK MOIIAHU
HAMH VYkpainu.

MixHapoaHuUil piBeHb BU3HAHHS AisSUILHOCTI
Y «Iuctutyt Hedposorii HAMH Ykpainu»:
e uyjgeHctBo y CME kowmicii cBiToBOi acouianii

HedpoJIoriB;

e MixXHApOJHE JIiIepPCTBO 3 BUBYEHHSI IIPOOIEMHU pe-
LMIUAMBYIOUOI iH(EeKIIii ce90BOi cucTeMu Ta edek-
TUBHOCTI (paKTOpy iHAYKIIl TiMOKCii - iHTribGiTOpy
MOPOJILI TiApOKCUIa3u, IJISl JTiKyBaHHSI epUTPOIIO-
eTUH AeillMTHOI aHeMil;

® CIiBaBTOPCTBO y IlepuIOMY (PyHIaMEHTaAIbHOMY
BungaHHi «World Nephrology» cBiTOBO1 acomialii
HedpoJIorii;

e «YKpaiHChbKUI XypHal HedpoJsorii Ta mianisy»
BKJIIOUEHUN 10 MiXXHApOAHOI HayKOMETPUYHOI
0as3u gaHux Scopus;

e Haropoja cBiToBoi acouiauii HedposoriB “ISN
Pioneers Award 2021”.

BucnoBku. HesupiieHi npo0aeMu, sIKi rajabMy-
IOThb PO3BUTOK iHCTUTYTY Ta YCKIAOHIOIOTH HaTaHHS
MeIUKO-NPOdiIaKTUYHOI AONOMOTU XBOPUM Hedpo-
JIOTIYHOTO MpOodiJIo:

1) HeBimMOBImHICTH CTPYKTYpH, (piHAHCYBaHHS IITAT-
HOTO HAITOBHEHHSI Ta MaTepialbHO-TEXHIYHOTO
CTaHy MEIMKO-COLiaJIbHIi 3HAYMMOCTI iHCTUTYTY
Yy CHCTEMi OXOPOHU 310POB’S YKpaiHU.

Jlitepatypa (References):

of Nephrological Care

2) BincyTHicTh [depXkaBHOI LiBOBOI MporpamMu po3-
BUTKY CUCTEMU HANaHHS JiKyBaJIbHO-TIpOdinak-
TUYHOI TOTIOMOTY XBOPUM HE(POJOTIYHOrO Mpo-
dinro.

HU3bKUH piBeHb cmiBpoOiTHULTBA Mixk HAMH i
MO3 Ykpainu.

¢iHaHCOBa Ta OpraHizaliliHa HEBPETYJbOBaHICTh
BigHocuH Mix iHctutyramu HAMH, HAMH Tta

crpykrypamu MO3, mixk HAMH ta KM/IA.

3)

4)

Po3kputTta noreHuiiitanx KounduuikTiB iHTepecis.
ABTOpHU 3asIBJISIIOTh, IO Y HUX HEMa€e KOHMIIKTY iH-
TepeciB.

Iopsaka. Illupo BiTaeMO BCiX CHiBPOOITHMKIB 3
20-pivydgM iHCTUTYTY, OSIKYEMO 3a Te, 1[0 MU Pa3oM,
i cmoAiBaEMOCh Ha MOAAJIbIIMI PO3BUTOK HAIIOI yCTa-
HOBH.

Indopmanisa npo BHECOK KOXKHOT0 YYACHHUKA.

Koaecnux M.O.: crtpykrypa poOOTH, aHai3
JiSUTbHICTh iHCTUTYTY Ha HalliOHaJbHOMY Ta MiXHa-
poaHoMy piBHAXS

Jlpiancoka B.€.: aHaniz HayKoBOI MisTbHOCTI
iHCTUTYTY;

Jdixcynosa JI.0.: ananiz kiiHigHOI poGOTH iHC-
TUTYTY;

Cmenanoea H.M.: po3KpUTTS MEINYHUX TUTAHD;

Jlyoap I.0.: po3KpUTTS MEAUYHUX TUTAHb;

bazoacapoea I.B.: po3kpUTTsS MeAUYHUX MTUTAHb;

Kopoawb JI. B.: po3KpUTTSI METUYHUX ITUTaHb;

Beauuxo M. b.: po3KkpuTTsI MEAUYHKX [IUTAHb;

Henomuawuii B.H.:

MMUTaHb;
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Cunapom bapTTepa HOBOHAPOMKEHUX: KaiHiyHMiA BUNaaoK 3 IliBHiuynoi IHmii

"Menununuii iHcTUTYT BeHapecbhKoro iHmyicTchbkoro yHiBepcuteTy, Bapanaci, [Hmist
2KoncynbraHT nieniatp, Etasa, [Hmis
SYHiBepcuTeT MeANYHUX HayK YTrap-Ilpanemn, Etasa, [Hnis

Pesiome. Cunopom bapmmepa — ye pidkicre eenemuute 3aX60pHO6AHHS, Ke NOWKOONCYE CUCMEMY HUPKOBUX
KaHanvlyes, wo 8UKAUKAE 3HUNCCHHS abcopOuii Hampito ma xaopudy é moecmiii eucxioniit wvacmunui nemai lenne. Cun-
dpom bapmmepa y Ginvuocmi HooHaAPOOICEHUX Oimell NPOABASEMbCS NOAIYDIErD, NOAIOUNCIEND, OAH80MOK, 3AKPENOM
ma éidcmanicmio po3sumky, mooi K y dimeil cmapuioeo 8iKy peyedusyovumu enizo0amu 3He600HeHHS, M 1306010 CA1a0-
Kicmio ma cyoomamu. Memoro yiero pobomu 6yn10 npodemoncmpygamu yumavam sunadox cundpomy bapmmepa, axui

Jdebromyeae cocmpum 2acmpoeHmepumon.

KaouoBi cioBa: cundpom bapmmepa, oumuna, eacmpoenmepum.

Introduction. Bartter syndrome (BS) is a rare ge-
netic disorder affecting the renal tubular system causing
a decreased absorption of sodium and chloride in the
thick ascending limb of the Henle loop. Mutations in
various genes lead to defective synthesis of transporter
and channels leading to increased secretion of sodium,
chloride and prostaglandins in urine resulting in salt
wasting, hypokalaemia, metabolic alkalosis, hyperaldo-
steronism, hyperreninemia and normal blood pressure
[1].

Most children present in infancy with complaints
of polyuria, polydipsia, vomiting, constipation and fail-
ure to thrive while older children present with recurrent
episodes of dehydration, muscle weakness and cramps
[2].

Mild, nonspecific symptoms, signs, and a lack of
awareness for BS are to blame for the delay in diagnosis
[3]. However, early detection and treatment improve
the prognosis and prevent a variety of complications.
Prenatal diagnosis could be useful for initiating ap-
propriate management, but studies on amniotic fluid
to establish the diagnosis yielded contradictory results.
The presence of clinical features and persisting hypoka-
lemic metabolic alkalosis should raise the suspicion of
BS and further diagnostic workup should be performed
which includes: Evaluation of medical history including
polyhydramnios, premature birth, growth failure, and
family history; Biochemical parameters: serum electro-
lytes (sodium, chloride, potassium, calcium, magne-
sium), acid-base status, renin, aldosterone, creatinine,
fractional excretion of chloride, and urinary calcium-
creatinine ratio. Renal ultrasound to detect medullary

Astitva Singh
singhastitva91@gmail.com

nephrocalcinosis and/or kidney stones should also be
performed. Confirming the clinical diagnosis of BS
employing genetic analysis whenever possible is recom-
mended (grade B, moderate recommendation) [4].

Case Report. A 5 months old male child born of
non-consanguineous marriage presented with com-
plaints of 2-3 episodes of vomiting and lethargy, there
is a history of similar complaints at age of 4 months for
which hospitalization was required at a local nursing
home. The baby was the first issue born by normal vagi-
nal delivery at 39 wks of gestation with a weight of 3.5
kg and an uneventful perinatal course, there is a history
of stillborn birth in a previous pregnancy. Antenatal ul-
trasound was normal.

Onexamination there is failure to thrive (Wt=4.5kg,
length = 61cm, head circumference=39cm), develop-
mental milestones were normal. At the time of presen-
tation moderate dehydration was present and the pa-
tient was treated conservatively with intravenous fluids,
anti-emetics and antibiotics.

Arterial blood gas evaluation showed metabolic al-
kalosis (pH = 7.8 bicarbonate =37.7mmol/L) was found
while biochemical evaluations revealed hyponatremia
(Na=110.7mmol/L), hypokalaemia (K=2.71mmol/L),
hypocalcemia (Ca=0.63mmol/lI) and hypochloremia
(Cl= 68mmol/l) and U wave was noticed on ECG.
Magnesium levels, kidney function tests, TLC, haemo-
globin and platelet count were normal and urine output
was noted to be 4.2 ml/kg/hr. Despite treatment with
intravenous ringer lactate, H2-blockers, anti-emetics
hydration status and general condition of patient im-
proved but metabolic alkalosis and hypokalaemia per-
sisted. At this stage due to the child’s normotensive
status and persistent hypokalaemia in absence of any
relevant drug history, such as chronic loop diuretic
use an inherited tubular disorder such as BS/Gitelman
Syndrome was considered after ruling out the sub-acute
obstruction and underlying gastroesophageal reflux.
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Urine analysis revealed low osmolarity
(136mOsm/kgH20) with increased excretion of
sodium(302.4meq/1) and chloride (356.1mEq/L) in 24
hrs urine, while serum aldosterone (83.1ng/dl) and se-
rum renin (54.79ng/ml/hr) levels were also increased.
A diagnosis of neonatal BS was made based on clini-
cal history, examination and investigations. Due
to the rarity of the condition, low awareness among
treating physicians and rural areas it was the first case
of BS reported at our institute. The patient was then

started with oral potassium, sodium supplements and
ibuprofen at a dose of 30mg/kg/day. Attendants were
counseled regarding the genetic nature of the discase
and advised genetic and mutational analysis of child
at specialized center due to lack of specialized labora-
tory. After a month of the follow-up period, the child
felt fine. BERA examination and USG of the abdomen
revealed no significant abnormality. The patient’s bio-
chemical data are presented in Table 1.

Table 1
The patient’s biochemical data at presentation and after the treatment
Biochemical parameter Reference value Parameters at presentation | Parameters after treatment

S. Sodium 135-145meq/1 110.7 142.3

S. Potassium 3.5-5.5meq/1 2.71 4.72

5. Calcium 1.05-1.35mmol/I 0.63 1.26

(ionised)

S. Magnesium 1.7-2.8mg/dl 2.2 —

S. Chloride 96-108meq/1 68 75

Blood pH 7.35-7.45 7.8 7.56

Urinary osmolality 300-900mosm/kgh20 136 —

Urinary potassium 20-125meq/1 90.3 —

Urinary chloride 2-10meq/1 27.6 —

Urinary calcium 50-150mg/kg/24hr 41 —

Urinary sodium 40-220meq/1 302.4 —

Discussion. BSisarare autosomal disorderaffecting
1 in 1,000,000 children [5], basic pathophysiology
involves defective resorption of Na* and CI- due to
mutation of ion channels and transporters leading to
excessive loss of electrolytes in the urine. Increased
delivery of Na* and CI- to the distal part of the nephron

leads to salt wasting, hypokalaemia, polyuria, volume
contraction and stimulation of the renin-angiotensin-
aldosterone axis [6]. BS has various subtypes that have
been reported depending upon phenotype and genotype
(Table 2) [7, 8].

Table 2
Types of Bartter Syndrome
Disorder Protein Gene location Inheritence
BS 1 SLCI2AI;
(antenatal) NKCC2 15q15-q21.1 AR
BS 2 Kirl.1 or KCNIJT; AR
(antenatal) ROMK 1 11q24
BS3 CLCNKSB;
(classic) Cle-Ka 1p36 AR
BS 4 .
Gl v e e 4a- CIC-K BSND Deletion; 1p-31 AR
chata sensorinet 4b-CIC-Ka CICNKA-CLCNKB; 1p-36 AR
deafness)
BS 5 CaSR CASR; AD
3ql3
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Type 1, 2 and 4 mostly presents during infancy
and have more severe symptoms while classic BS
manifests in childhood and has milder symptoms,
pregnancy is complicated by polyhydramnios without
gross congenital anomalies and spontaneous premature
delivery. Presenting complaints include polyuria, failure
to thrive, dysmorphism in form of triangular facies with
prominent ears, vomiting, drooping mouth, strabismus,
sensorineural deafness, convulsions and increased
susceptibility to infection. Childhood presentation
occurs around 2 years of age and includes polyuria,
polydipsia, vomiting, salt craving, the tendency for
dehydration, lethargy, developmental delay and failure
to thrive [9].

Hypokalemia is a common clinical manifestation
of vomiting. If it is difficult to correct after potassium
supplementation therapy, it should be considered the
primary cause of vomiting. Further investigation, in
this case, revealed a significantly high level of urinary
potassium, indicating renal potassium loss. If both
blood pressure and potassium excretion from the
kidneys increase, the primary disease is thought to be
caused by an excess of mineralocorticoids, such as a
peribulbar cell tumor, renal artery stenosis leading to
primary renal failure, primary aldosteronism, Cushing’s
syndrome, or Liddle syndrome. In the absence of
hypertension and low blood volume, diseases caused
by excessive sodium transport from the distal nephron,
such as diuretic use, BS, or Gitelman syndrome, should
be considered [10]. In patients with hypokalemia, it
is also critical to check for the presence of alkalosis or
acidosis based on blood pH. Cushing’s syndrome should
be considered first in patients with renal potassium loss
and metabolic alkalosis; this condition is characterized
by hypertension and hypercorticism-like symptoms
such as central obesity, elevated blood cortisol, and
circadian rhythm disorder [11].

BS must be differentiated from non-renal causes
of chloride loss e.g., chronic vomiting, chloride losing
diarrhea, laxative abuse, dietary deficiency and cystic
fibrosis. Other renal causes which may mimic BS
includes Gitelman Syndrome, Sjogren Syndrome,
Kearns-Sayre syndrome, Dent’s Disease and chronic
administration of diuretics [9].

Long-term treatment consists of potassium
supplements (1-3meq/kg/day), prostaglandin inhibitors
(indomethacin(2-3mg/kg/day) or ibuprofen (30mg/kg/

References:

day) in which the former is preferred) and potassium-
sparing diuretics, such as spironolactone, eplerenone,
or amiloride at later stages. Cyclooxygenase inhibitors
inhibit increased levels of prostaglandins which causes
fever and polyuria. ACE inhibitors, ARBs have been
used to prevent loss of potassium in urine and prevention
of proteinuria [12]. The use of rofecoxib, a COX2
selective inhibitor, suppressed hyperreninemia to the
same level as indomethacin, albeit with fewer gastric
side effects although the occurrence of cardiovascular
side-effects limits its long term use [13]. Acetazolamide
has recently been used successfully in children with
BS [14]. Despite the treatment, hypokalemia usually
persists due to aldosterone-mediated electrolyte
derangements, but the low levels of serum potassium
will be less pronounced than at the time of diagnosis
[15].

Long-term complications include growth failure,
chronic kidney disease, cardiac arrhythmias, QT
prolongation and chronic side effects of prostaglandin
synthesis inhibitors which include vomiting, abdominal
pain, peptic ulcer and renal toxicity [16].

Conclusions. Due to low prevalence and awareness
among clinicians, children with BS are frequently
misdiagnosed, resultinginadelay intreatment initiation.
When treating children who complain of recurrent
vomiting, failure to thrive, lethargy, constipation,
dehydration that does not respond to treatment, a
high index of suspicion for BS should be maintained
and proper investigations should be performed to rule
out close mimickers. Although it is uncommon, BS
should be considered in people who have hypokalemia,
metabolic alkalosis, increased urinary potassium loss,
and a poor response to potassium replacement.
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Abstract. Renal failure that develops acutely after the use of iodinated contrast material is
called “contrast-induced nephropathy”. It is a complication with high morbidity and mortality
risk. Current treatments are aimed at protecting kidney functions, new treatment methods are
being researched. This study aims to demonstrate the therapeutic effects of omega-3 fatty acids
on CIN, taking into account the possible clinical usage of iodinated contrast media and the
benefits of omega-3 fatty acids.

Methods. A total of 30 rats were studied, divided into four groups. Only saline was administered
by gavage to group 1, only IV urography to group 2, only 400 mg omega-3 to group 3, and
urography and 400 mg omega-3 to group 4. At the end of the study, kidney tissue and serum
oxidative and antioxidant markers, and creatinine levels were analyzed.

Result. While the degrees of glutathione peroxidase, catalase and total antioxidant capacity
in kidney tissue and serum tests of rats treated with omega-3 fatty acid increased statistically;
total oxidant capacity and malondialdehyde levels were found to be significantly lower.
Furthermore, blood urea nitrogen and creatinine levels were found to be significantly lower in
the omega-3 treated group.

Conclusion. Omega-3 fatty acids had therapeutic effects in the experimental CIN model. As
a result, we believe omega-3 fatty acids can be used as an alternative to existing supportive
medicines in this common disease with few therapy options.

Key Words: contrast-induced nephropathy, experimental animals, omega-3 fatty acid.
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BB oMera-3 KMPHOI KMCJIOTH HA KOHTPACT-iHAYKOBaHy HedponaTiio

"VuiBepcuret Ciipra, MemnuHWIA pakyasTeT, Kadenpa aHaromii, Ciipt, TypeuunHa
2Q3popoBunii LeHTp rpoManu Akiuexip, Konbs, TypeuunHa
SYuisepcuter CiipTa, MequuHUI haky/abTeT, Kadenpa rictosorii Ta em6pionorii, Ciipt, TypeuunHa
“YuiBepcuret Ciipta, MennuHumii hakynbreT, Kadeapa Gioximii, Ciipt, TypeuunHa
SAMepuKaHChKMI yHiBepcuTeT [ipHe, MenuuHuMii hakynbret, Kadeapa aHaTomii, [ipHe, Kinp

Pesiome. Konmpacm-indyxoeana negpponamis (KIH) mae eucoxuii pusux 3axeopioganocmi ma cmepmHocmi.
Memoro yboeo docaidxucenHs 6yn0 npodemoncmpysamu mepanesmu4Huil 6naue omeea-3 sxcupuux kucaiom va KIH, 6epy-
uu 0o ygaeu nepegazu ome2a-3 HCUPHUX KUCAOM.

Memoou. Jlo docaioxcenns 3aayueno 30 uiypie, po3dinenux Ha womupu epynu. Ipyni 1 3a donomoeoro 3010a 660-
Oduau ghizionoeivynuil po3uun, epyni 2 0086eHHO 6600UAU KOHMPACMHY pe4osuHy, epyni 3 — auue 400 me omeea-3, a epyni 4
— koumpacmuy pe4osury ma 400 me omeea-3. Hanpukinyi excnepumeHmanvro2o 00CAIONCeHHs QHANTUWY8aANU MKAHUHY
HUPOK Ma cupo8amky Kposi uj000 KOHUeHmpauii okcuoamueHux il aHMUOKCUOAHMHUX MAPKePie ma PieHs KPeamuHiHy.

Pesyromamu. Y moil uac sk nokazHuku enymamionnepokcudasu, Kamanasu ma 3a2aibHoi aHMUuoKcuoanmuol
30amHOCMI 8 HUPKOBILI MKAHUHI Ma CUpPOBAMKU Wypie, AKi OMpuMyeaiu omeea-3 HCUPHi KUCAOMU, 3DOCAU CIAMUC-
MUYHO, 3A2aAbHA OKUCANBAAbHA 30amHicmb i pieHi ManoHoeoeo dianvdeeidy 3nHauHo 3Hudxicygaaucs. Kpim moeo, 6yn0
BUSIBNEHO, WO PIBHI A30MY CeH08UHU KPOBI MA KPeamuHiny OYau 3HAYHO HUMICHUMU 8 2PYNI, 5Ka Ompumysaia omeed-3.

Bucnosok. Omeea-3 mana mepaneemuunuii egpexm y excnepumenmanviiit mooeni KIH. Mu esaxcaemo, uio ome-
2a-3 JHCUPHI KUCAOMU MOICHA BUKOPUCMOBYBAMU SIK ANbMEPHAMUBY ICHYIOHUM RIOMPUMYIOUUM 3ACO0AM NIKYBAHHSL.

KnrouoBi ciioBa: konmpacm-indykosana negpponamis, ekcnepumeHmanvHi meapuru, omeea-3 jcupra Kucioma.

Introduction. In clinical radiology, “iodinated
contrast agent” is used in diagnostic and therapeutic
applications. Contrast-induced nephropathy (CIN) is
a type of acute renal failure caused by the use of iodin-
ated contrast agents. It is a significant complication that
has a significantly high risk of morbidity and mortality.
CIN is defined as a 25% or 0.5 mg/dl increase in serum
basal creatinine level, detected 48 hours following ra-
diocontrast agent exposure [1, 2].

CIN is the third most prevalent cause of hospital-
acquired acute renal failure [1]. In addition, the inci-
dence of CIN due to coronary invasive interventions
varies between 2-4.47% in the general population, while
this rate increases up to 40% in patients with chronic
kidney diseases and using diuretics [3]. Therefore, al-
though the use of “iodinated contrast material” has a
low effect on kidney functions in the general popula-
tion, its negative effect may be much higher in some pa-
tient groups [4]. In addition, it causes prolongation of
the hospitalization period and an increase in morbidity
and mortality rates [3].

The pathophysiology of the development of ne-

Gunes Bolatli
gunesholatli83@gmail.com
Telephone number:5057611324

phropathy associated with contrast agent use is complex
and one of the important mechanisms involved in the
pathogenesis is renal tubular ischemia observed due to
this contrast agent [5]. Due to renal tubular ischemia, a
decrease is observed in medullary blood flow and isch-
emic damage and necrosis occur in tissues [6]. In addi-
tion, it is stated that the changes in adenosine metabo-
lism, glomerular flow, endothelin and prostaglandin
metabolism and oxidative stress are also effective [7-9].
It is thought that renal dysfunction due to oxidative
damage in the kidney can be minimized with the use of
antioxidants [10].

Because of their antioxidant and antibacterial
properties, omega-3 fatty acids are becoming acknowl-
edged as possible medicinal agents [11]. These acids are
essential fatty acids that exist in the cell membrane’s
structure and are required for the cell to operate nor-
mally [12]. In addition, a diet enriched with omega-3
fatty acids has been shown to reduce the progression of
certain types of cancer and cardiovascular, respiratory,
inflammatory and nephrological diseases [13]. Signal
transmission, cell membrane physiology, immunology,
inflammation, and metabolic pathways are all affected
by omega-3 fatty acids, which are particularly obtained
from cold-water fish [14].

Omega-3 fatty acids’ effects on a variety of clinical
conditions, including chronic kidney disease, are still
being researched [14]. This study aims to demonstrate
the therapeutic effects of omega-3 fatty acids on CIN,
taking into account the possible clinical usage of iodin-
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ated contrast media and the benefits of omega-3 fatty
acids.

Materials and methods. Experimental animals.
The complete experimental study was carried out in
line with the rules of the “Guide for the Care and Use
of Laboratory Animals,” with the permission number
2016/3 of the Sel uk University Experimental Medicine
Research and Application Centre’s Animal Experi-
ments Ethics Committee.

The study was realized on 30 Wistar Albino male
rats (weighted 150-200 g). Rats were provided in a
standard animal shelter under room humidity and tem-
perature control (temperature: 21 = 2 ° C and humid-

ity: 50%), ad libitum with 12-hour light and dark cycle.
During the experiment, the animals were put into poly-
carbonate transparent cages and were fed with fabri-
cated pellet feed and tap water. Marincap branded fish
oil containing 380 mg of eicosapentaenoic acid (EPA),
200 mg of docosahexaenoic acid (DHA) and a total of
minimum 720 mg of omega 3-fatty acids [n-3-polyun-
saturated fatty acids (PUFA) was used.

Experimental design. 4 groups were formed from
the experimental animals as 6 rats in the control group
and 8 rats in the other groups. Experiment groups, ap-
plied materials and application methods are summa-
rized below (Fig. 1).

32 Rats
|
[ \ |
Group 1 - ﬁ Group 3 Group 4
. Toup < E (Uropgraphy+
(Contml) (Uropgraphy) n=8 (Omega-3) Omega-3)
n=6 n=38
n=8
l
| After all groups were dehydrated for 3 days
’ v 1 ¥ T
only saline was | | was given a single || Was given omega- || was given a single

givenondays 4-10 | | dose urography on
the 4th day and
saline was given

on days 4-10

3 on days 4-10 dose urography on
the 4th day and
omega-3 was given

on days 4-10

oy \

l Vi

On the 10th day, rats were sacrificed under xylazine/ketamine anaesthesia by cervical
dislocation following intra-cardiac blood collection.

Fig. 1. Flow diagram of the experimental design.

Group 1 control group (n = 6)

Group 2 was given only IV urography (n = 8)

Group 3 was given only 400 mg/kg/day omega-3
(n=28)

Group 4 was given urography and 400 mg/kg/day
omega-3 (n = 8)

After all groups were dehydrated for 3 days [15];

Only saline was given by gavage method to Group
1, on days 4-10.

Group 2 was given a single dose of 6 mL/kg urog-
raphy in 5 minutes with a slow infusion from the tail on
the 4th day (under ether anesthesia) and experimental
CIN was created [16] and saline was given by gavage
method on days 4-10.

Group 3 was given 400 mg/kg/day omega-3 by ga-
vage method on days 4-10.

Group 4 was given a single dose of 6 mL/kg urog-
raphy in 5 minutes with a slow infusion from the tail on
the 4th day (under ether anesthesia) and 400 mg/kg/day
omega-3 by gavage method on days 4-10 (see Fig. 1).

On the 10th day, rats were sacrificed under xy-
lazine/ketamine anesthesia by cervical dislocation fol-
lowing intra-cardiac blood collection. During the sacri-
fice process, 5 mL of blood was taken from all rats into
gel plain biochemistry tubes, centrifuged at 5000 rpm
for 5-10 minutes, then separated into serums and kept
in Eppendorf tubes at -80°C until the day of analysis.

Furthermore, after sacrification and fixation in
4% formaldehyde, rat kidney tissues were carefully
removed for biochemical analysis. The kidney tissues
were isolated and kept at -80°C in appropriate contain-
ers until the analysis day.
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After all of the preliminary preparations for analy-
sis were completed, serum and kidney tissues that had
been maintained at -80°C were dissolved at room tem-
perature and serum samples were immediately ana-
lyzed, while tissue samples were prepared for analysis
through sample preparation processes.

Tissue Preparation. Kidney samples weighed for
kidney tissue analysis were trimmed with appropriate
chopping tools, treated with 0.015 M phosphate buffer
(pH 7.5). It was then homogenized with tissue solvent
(TissueLyser II, Qiagen) at 1/20 (w/v) ratio. Finally,
it was rested by vortexing at 4 °C and centrifuged at
20,000xg for 15 minutes and the supernatant was sepa-
rated.

Measurement of serum blood urea nitrogen
(BUN) and creatinine levels. BUN and creatinine
concentrations were measured on a Siemens Advia
2400 brand automated analyzer using commercial kits
to evaluate renal function. Before the measurement, the
calibration and control studies of the device were car-
ried out.

Tissue and serum Elisa Glutathione Peroxidase
(GPx) and Glutathione (GSH) determination. GPx
enzyme activity of supernatant and serum samples ob-
tained from tissue homogenates were determined using
the ELISA method (BIOTEK ELx800) with commer-
cial kits (Randox/Ransel, Crumlin, United Kingdom).
GPx concentration is expressed in U/L. Commercial
kits measuring the glutathione reductase enzyme were
used for the determination of glutathione (GSH) con-
centration (Cayman, Michagen, USA). GSH concen-
tration is expressed in pg/mL.

Tissue and serum catalase (CAT) determination.
CAT activity of the supernatant and serum samples ob-
tained from tissue homogenates was measured using an
enzymatic assay kit (ZellBio GmbH CAT Colorimetric
Assay Kit). All reagents and samples were added as de-
scribed in the kit catalog and then incubated for 1 min-
ute at 37°C. The absorbance of the final product, which
turned into a chromogenic color with the addition of
the final reagents, was read colorimetrically and the
CAT activity was calculated according to the manufac-
turer’s formula (Siemens Advia 2400 brand automatic
analyzer). The concentration of CAT is expressed as k/
mg protein.

Tissue and serum total antioxidant capacity status
(TAS). TAS (Unit: mmol Torolox. Equiv/L) level anal-
ysis of the supernatant part and serum samples obtained
from the separated tissues were analyzed at 660 nm with

the help of commercial kits (Rel Assay Diagnostics
brand, TEST KIT Catalog no. RL0017 LOT.:RL024).
It was measured colorimetrically with a Siemens Advia
2400 brand automatic analyzer [17, 18].

Tissue and serum total oxidant capacity status
(TOS). TOS (Unit:umol H,0, Equiv/L) level analy-
sis of the supernatant part and serum samples obtained
from the separated tissues were analyzed at 530 nm
(Rel Assay Diagnostics brand, ASSAY KIT Catalog no.
RL0024 LOT: RL026) with the help of commercial Kits.
It was measured colorimetrically with a Siemens Advia
2400 brand automatic analyzer [17, 18].

Malondialdehyde (MDA) analysis in serum by
HPLC. Serum MDA analysis was studied in serum
samples to be analyzed by HPLC under the appropriate
mobile phase, column, flow rate and pressure. By taking
0.3 ml of serum sample and adding 0.3 m1 0.5 M HCIO4,
the proteins were precipitated. Then, after this mixture
was vortexed, pure water was added to the total volume
of 1 mL. After centrifuging the mixture for 15 minutes
at 2500 rpm, 20 pl of the clear part of the samples was
carefully removed and analyzed on HPLC (18). Analy-
ses were performed in the mobile phase in a mixture of
30 mM KH,PO, - methanol (82.5-17.5%; pH:4) at 250
nm using an inertial 5pu C-18 (15¢cmx4.6mm) column at
flow rate mL/min.

Malondialdehyde (MDA) analysis in tissue by
HPLC. Tissue MDA analysis was studied on superna-
tant samples obtained from kidney homogenates to be
analyzed by HPLC under appropriate mobile phase,
column, flow rate and pressure. 1.5 mL of 0.5 M HCIO4
was added to approximately 0.3 grams of the crushed
kidney tissue sample. After precipitation of the pro-
teins, 1.5 mL of distilled water was added and the total
volume was completed to 3 mL. The mixture was then
centrifuged at 4500 rpm for 25 minutes, then carefully
removed from the clear part and placed in vials. The
injection volume was analyzed on 20 uLL HPLC [19].

Statistical analysis. All data from the experimen-
tal groups were analyzed using the SPSS (version 22.0)
statistics program. To compare numerical variables
in groups, the one-way ANOVA test was utilized. For
pairwise comparisons, an independent t-test was used
after a post hoc Bonferroni correction. During statisti-
cal analysis, p<0.05 was considered significant when all
data were determined as mean standard deviation.

Results. Statistically significant differences were
detected between the groups by calculating the mean
values of biochemical findings (Tablel).

Table 1
Serum biochemical analysis results of the experimental rats
Group (n) Mean (= SD) F p
BUN (mg/dL) 1 (6) 24.5 (0.08) 5746.139 0.000
2(8) 34.1 (0.10)
3(8) 24.8 (0.27)
4 (8) 32.4(0.19)
Total (30) 29.29 (4.41)
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Continuation of Table 1

Group (n) Mean (+ SD) F p
Creatinin (mg/dL) 1(6) 0.57 (0.02) 115.271 0.000
2 (8) 0.69 (0.01)
3(8) 0.54 (0.02)
4 (8) 0.60 (0.06)
Total (30) 0.60 (0.06)
GPx (U/L) 1(6) 18.8 (0.39) 358.801 0.000
2 (8) 10.3 (0.75)
3(8) 19.4 (0.56)
4 (8) 16.6 (0.63)
Total (30) 16.13 (3.76)
GSH (ug/mL) 1 (6) 125.1 (3.39) 181.337 0.000
2 (8) 92.1(2.79)
3(8) 123.0 (4.0)
4 (8) 111.3(1.82)
Total (30) 112.13 (13.67)
CAT (k/mg) 1(6) 21.2 (0.5) 232.884 0.000
2 (8) 14.4 (0.39)
3(8) 19.3 (0.65)
4 (8) 16.5 (0.50)
Total (30) 17.67 (2.61)
TAS (umol Trolox Equiv./L 1 (6) 1.8 (0.04) 223.850 0.000
2 (8) 1.2 (0.04)
3(8) 1.87 (0.06)
4 (8) 1.54 (0.08)
Total (30) 1.60 (0.29)
TOS (umol H202 1(6) 18.8 (0.8) 270.131 0.000
Equiv./L) 2(8) 30.5 (0.99)
3(8) 18.1 (1.18)
4 (8) 24.5 (0.82)
Total (30) 23.31(5.21)
MDA (mg/It) 1 (6) 0.14 (0.01) 217.452 0.000
2 (8) 0.47 (0.03)
3(8) 0.26 (0.03)
4 (8) 0.32 (0.02)
Total (30) 0.31 (0.12)

BUN level. 1t was observed that there was a sig-
nificant difference between groups in serum BUN level
analysis. Group 2 BUN level was significantly higher
than the other groups (p<0.05). In addition, Group 4
BUN level was significantly higher than Group 1 and
Group 3, Group 3 BUN level was significantly higher
than Group 1 (p<0.05).

Serum Creatinine level. A statistically signifi-
cant difference was observed between the groups in se-
rum creatinine level analysis. Group 2 creatinine level
was statistically significantly higher than other groups
(p<0.05). Group 4 creatinine level was significantly
higher than Group 1 and Group 3.

Serum and Tissue GPx levels. 1t was observed that
there were statistically significant differences between
groups in serum GPx level analysis. GPx level of Group
1 and Group 3 was statistically significantly higher than
Group 2 and Group 4, and Group 4 GPx level was sig-
nificantly higher than Group 2 (p<0.05) (see Table 1).

A statistically significant difference was observed
between groups in tissue GPx level analysis. Group 1
GPx level was significantly higher than the other groups
(p<0.05). In addition, Group 3 GPx level was signifi-
cantly higher than Group 2 and Group 4, Group 4 GPx
level was significantly higher than Group 2 (p<0.05)
(Table 2).

YKPATHCBKUI XKYPHOA HEDPOAOTIT Ta AlaAidy N24 (72) 2021

OpUriHOABHI HOYKOBI POBOTU 19



Original Papers

Ukrainian Journal of Nephrology and Dialysis, 4 (72)’2021

Table 2
Tissue biochemical analysis results of the experimental rats
Group (n) Mean (= SD) F p
GPx (U/L) 1(6) 34.1 (0.44) 276.014 0.000
2 (8) 28.0 (0.37)
3(8) 33.6 (0.60)
4 (3) 30.2 (0.45)
Total (30) 31.3(2.57)
GSH (ug/mL) 1(6) 34.2 (1.67) 92.618 0.000
2(8) 24.4 (0.91)
3(8) 31.6 (0.53)
4 (8) 28.9 (1.39)
Total (30) 29.5 (3.76)
CAT (k/mg) 1(6) 28.3(0.17) 1953.755 0.000
2 (8) 17.4 (0.33)
3(8) 28.5(0.40)
4 (8) 24.4 (0.32)
Total (30) 24.4 (4.66)
TAS (umol Trolox Equiv./L 1(6) 0.05 (0.00) 871.535 0.000
2(8) 0.01 (0.00)
3(8) 0.04 (0.00)
4(8) 0.03 (0.00)
Total (30) 0.03 (0.02)
TOS (umol H202 Equiv./L) 1(6) 0.11 (0.00) 330.720 0.000
2 (8) 0.14 (0.00)
3(8) 0.12 (0.00)
4(8) 0.13 (0.00)
Total (30) 0.13 (0.01)
MDA (mg/It) 1(6) 0.75(0.01) 1301.564 0.000
2(8) 0.95(0.01)
3(8) 0.72 (0.01)
4 (8) 0.86 (0.01)
Total (30) 0.82 (0.09)

Serum and Tissue GSH levels. 1t was observed
that there was a statistically significant difference be-
tween groups in serum GSH level analysis. GSH level
of Group 1 and Group 3 was statistically significantly
higher than Group 2 and Group 4 (p<0.05). Group 4
GSH level was statistically significantly higher than
Group 2 (p<0.05) (see Table 1).

In the tissue GSH level analysis, it was observed
that there was a statistically significant difference be-
tween the groups. Group 1 GSH level was significantly
higher than the other groups (p<0.05). In addition,
Group 3 GSH level was significantly higher than Group
2 and Group 4, Group 4 GSH level was significantly
higher than Group 2 (p<0.05) (see Table 2).

Serum and tissue CAT levels. It was observed that
there was a statistically significant difference between
the groups in serum CAT level analysis. Group 1 CAT
level was statistically significantly higher than other
groups (p<0.05). In addition, Group 3 CAT level was
significantly higher than Group 2 and Group 4, Group
4 CAT level was significantly higher than Group 2
(p<0.05) (see Table 1).

It was observed that there was a statistically signifi-
cant difference between the groups in tissue CAT level
analysis. Group 1 and Group 3 CAT level was statis-
tically significantly higher than Group 2 and Group 4
(p<0.05). Group 4 CAT level was significantly higher
than Group 2 (p<0.05) (see Table 2).
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Serum and tissue TAS levels. 1t was observed that
the difference between the groups in serum TAS level
analysis was statistically significant. TAS level of Group
1 and Group 3 was statistically significantly higher than
Group 2 and Group 4 (p<0.05). Group 4 TAS level was
statistically significantly higher than Group 2 (p<0.05)
(see Table 1).

It was observed that there was a statistically signifi-
cant difference between the groups in tissue TAS level
analysis. Group 1 TAS level was statistically signifi-
cantly higher than other groups (p<0.05). Group 3 TAS
level was statistically significantly higher than Group 4
and Group 2, Group 4 TAS level was statistically sig-
nificantly higher than Group 2 (p<0.05) (see Table 2).

Serum and tissue TOS levels. 1t was observed that
there was a statistically significant difference between
the groups in serum TOS level analysis. Group 2 TOS
level was significantly higher than the other groups
(p<0.05). In addition, Group 4 TOS level is signifi-
cantly higher than Group 1 and Group 3 (p<0.05) (see
Table 1).

It was observed that there was a statistically signifi-
cant difference between the groups in tissue TOS level
analysis. Group 2 TOS level was statistically signifi-
cantly higher than other groups (p<0.05). Group 4 TOS
level is significantly higher than Group 1 and Group 3,
Group 3 TOS level is significantly higher than Group 1
(p<0.05) (see Table 2).

Serum and tissue MDA levels. 1t was observed that
the difference between groups in Serum MDA level
analysis was statistically significant. Group 2 MDA lev-
el was significantly higher than other groups (p<0.05).
Group 4 MDA level was significantly higher than Group
1 and Group 3, Group 3 MDA level was significantly
higher than Group 1 (p<0.05) (see Table 1).

It was observed that the difference between groups
in MDA level analysis was statistically significant.
Group 2 MDA level was significantly higher than other
groups (p<0.05). Group 4 MDA level was significantly
higher than Group 1 and Group 3, Group 1 MDA level
was significantly higher than Group 3 (p<0.05) (sece
Table 2).

Discussion. CIN is a renal dysfunction and the
pathophysiology of this common nephropathy is not
yet fully understood [16]. Different alternative treat-
ment methods are being investigated for the treatment
of CIN such as ozone, thymoquinone [20-24]. Ome-
ga-3 fatty acids also have healing effects on a variety
of kidney diseases [25, 26]. It is known that omega-3
fatty acids, which are important in terms of maintaining
cellular functions, provide a protective effect by replac-
ing PUFA (polyunsaturated fatty acids) that decrease
in tissue due to oxidative damage [27, 28]. However,
according to the available literature results, there is no
study showing the healing effects of omega-3 fatty acids
on CIN. Therefore, we think that the study will contrib-
ute to the literature.

CIN risk factors include chronic diabetes, conges-
tive heart failure, renal failure advanced age (>70), gen-

der (female), dehydration and excessive use of contrast
material [1]. In addition, captopril, an angiotensin-
converting enzyme inhibitor, has been stated to be a
risk factor for CIN [29]. Although various risk factors
have been identified for this disease, the cumulative ef-
fect of their combination is not known enough [4]. In
addition, since CIN treatment is quite limited, it causes
complications that lead to long-term hospitalizations.
The treatments performed are mostly supportive of
kidney functions, and in some cases, temporary or per-
manent haemodialysis may be required [4]. For these
reasons, it is important to pay attention to risk factors
and to study alternative treatments in preventing the
development of CIN.

Various applications are used for treatment and
prevention in CIN, where oxidative stress and renal
vasoconstriction play an important role [16, 30, 31].
Among these applications, vasodilator agents, diuret-
ics, increasing the extracellular volume, adjusting the
type and amount of contrast agent before the procedure
can be given as examples [21-24]. Hydration increases
renal blood flow and reduces renal ischemia and toxic-
ity [6, 32]. Although there is no specific treatment for
this disease, the main method used in its prevention is
hydration [33]. In addition, antioxidants such as statins
and N-acetylcysteine used in treatment can be consid-
ered in preventive treatment, but cannot replace hy-
dration applications [33]. Although other applications
such as ascorbic acid, calcium channel blockers, fu-
rosemide, prostaglandin analogs, endothelin agonists,
adenosine antagonists, l-arginine, hypertonic manni-
tol, dopamine and theophylline have been tried in the
treatment of the disease [34, 35], but their effectiveness
on kidney toxicity caused by CIN controversial [33]. It
has been shown in this study that omega 3 fatty acids are
supportive in the treatment of this disease. At this point,
omega-3 fatty acids known to have protective effects on
kidney tissue [36], may be considered to have curative
effects on CIN.

Immunoglobulin A nephropathy, the most com-
mon primary glomerulonephritis in the world, mostly
affects young adults and leads to progressive kidney
disease. It is known that omega-3 fatty acids decrease
renal inflammation and glomerulosclerosis, which are
the hallmarks of this disease [13, 25]. In addition, it is
known that omega-3 fatty acids have a protective ef-
fect on kidney damage caused by formaldehyde toxicity
[26]. In this study, we observed that omega 3 fatty acids
have healing effects in the experimentally created CIN.

Many methods have been tried to treat CIN [16,
37]. Ozone therapy on CIN was examined and it was
reported that serum BUN and creatinine levels and tu-
bular necrosis decreased [16]. Again, in a study investi-
gating the effects of thymoquinone on CIN, it was ob-
served that BUN and creatinine levels decreased [37].
We also found that omega-3 fatty acids decreased serum
BUN and creatinine levels on the created experimental
CIN model. The decrease in serum BUN and creatinine
levels indicate that omega-3 protects kidney functions.
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Although the pathogenesis of CIN is complex, the
role of oxidative damage in this process is important
[38]. Oxidative stress occurs as a result of an imbalance
between the formation of free radicals and antioxidant
defense mechanisms [39, 40]. Therefore, examin-
ing the products of free radical reactions and defense
systems is preferred by many researchers [40]. The in-
crease in free radical formation also leads to an increase
in MDA levels. Organisms are protected by enzymatic
and non-enzymatic antioxidant systems against oxida-
tive damage resulting from this, and these antioxidant
systems include GPx, GSH and CAT [36, 41].

GPx is an enzyme that reduces hydroperoxides. It
also plays a major role in defense against free oxygen
radicals, peroxides and carcinogens [42, 43]. GSH is
an important tripeptide antioxidant used by antioxidant
enzymes to neutralize free radicals [44]. CAT is among
the important enzymes that prevent free radical accu-
mulation and lipid peroxidation [45]. It has been stated
that olive leaf extract, which is a natural antioxidant,
increases the levels of GPx, GSH and CAT in kidney
damage induced in rats [46]. Similarly, in our study, an
increase in GPx, GSH and CAT enzyme activity levels
was observed in rats treated with omega-3 fatty acids. It
is suggested that this effect is due to the fact that ome-
ga-3 fatty acids strengthen the renal antioxidant defense
mechanisms.

Studies show that TAS, TOS and MDA parameters
are important markers for diseases associated with oxi-
dative stress [44, 47]. While the increase in TAS value
indicates antioxidant activity, the increase in TOS val-
ues is an indicator of oxidant activity [48]. MDA is one
of the molecules that arise as a result of lipid peroxida-
tion and is one of the parameters used to mark the oxi-
dative damage that occurs in the tissue [47]. The anti-
oxidant defense system is involved in clearing reactive
oxygen species, which play a major role in the initiation
of lipid peroxidation [49]. It is known that CIN causes
oxidative stress and increases MDA levels in serum and
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tissue [50, 51]. We observed a decrease in both tissue
and serum MDA levels in rats treated with omega-3 fat-
ty acids. In addition, while the TOS level was higher in
the urography group compared to the control group, a
decrease in TAS level was observed. Conversely, in the
group treated with omega-3, the TAS level increased
and the TOS level decreased. As a result, it was deter-
mined that urography exposure caused oxidative stress
in tissues and this situation was improved with omega-3
treatment.

Limitations. There are certain limitations to be
mentioned in this study. First, this study is an experi-
mental animal model and the number of rats was kept
low for ethical reasons. Second, the efficacy of ome-
ga-3 fatty acids on CIN has been studied by biochemi-
cal methods and is not supported by histopathological
findings. Histopathological studies on this subject are
needed. We applied the omega-3 dose as 400 mg/kg.
New studies with different doses are needed in order
to determine optimal dose ranges and toxic dose levels.
This is the third limitation.

Conclusions. In this study, which we conducted
at the biochemical level on serum and kidney tissues of
rats, we observed that omega-3 fatty acids have thera-
peutic effects on CIN. Therefore, we consider that
omega-3 fatty acids can be used as an alternative to oth-
er supportive therapies in CIN. However, further stud-
ies are needed to use these acids in optimal dose ranges
in the treatment of CIN.

Conflict of interest: The authors have declared
that no conflict of interest exists.

Financial Disclosure: All authors declare no fi-
nancial support.

Author Contributions

Gunes Bolatli: Data collection, analyses, write up;

Mahinur Ulusoy: Design, data collection;

Fatih Tas: Literature review, write up;

Naci Omer Alayunt: Analyses, write up;

Ismail Zarasiz: Concept, data collection.

I. Habeb M, Agac M, Aliyev F, Pehlivanoglu S,
Ongen Z. Contrast media-induced nephropa-
thy: clinical burden and current attempts for pre-
vention. The Anatolian Journal of Cardiology.
2005;5(5):124-9. Available from: https://pubmed.
ncbi.nlm.nih.gov/15939688/.

2. Acar G, Aslan M, Tiirker Y, Altinbas A. Contrast-
induced nephropathy. Med J SDU. 2005;12(3):
220-8.

3. Ciiriik G, Kagmaz H, Kaya M. The Complication
of Following Coronary Angiography: Contrast-
Induced Nephropathy and Nursing Care. Turk J
Card Nur. 2015;6(10):121-128.

4. Mehran R, Aymong ED, Nikolsky E, Lasic Z,
lakovou I, Fahy M, et al. A simple risk score
for prediction of contrast-induced nephropa-

thy after percutaneous coronary interven-
tion -Development and initial validation. J Am
Coll Cardiol. 2004;44(7):1393-9. Available
from: https://www.jacc.org/doi/abs/10.1016/
j.jacc.2004.06.068.

5. Lepor NE. A review of contemporary prevention
strategies for radiocontrast nephropathy: a fo-
cus on fenoldopam and N-acetylcysteine. Rev
Cardiovasc Med. 2003;4 Suppl 1:S15-20. Available
from: https://rcm.imrpress.com/EN/Y2003/V4/
IS1/15.

6. Yang K, Liu W, Ren W, Lv §. Different interven-
tions in preventing contrast-induced nephropathy
after percutaneous coronary intervention. Int Urol
Nephrol. 2014;46(9):1801-7. doi: 10.1007/s11255-
014-0765-3.

22 OpUriHOABHI HOYKOBI POBOTU

YKPAIHCKUIN XXYPHOA HEPPOAOTIT TO Alanidy N24 (72) 2021


https://pubmed.ncbi.nlm.nih.gov/15939688/
https://pubmed.ncbi.nlm.nih.gov/15939688/
https://pubmed.ncbi.nlm.nih.gov/15939688/
https://pubmed.ncbi.nlm.nih.gov/15939688/
https://pubmed.ncbi.nlm.nih.gov/15939688/
https://pubmed.ncbi.nlm.nih.gov/15939688/
https://khd.tkd.org.tr/EN/jvi.aspx?pdir=kvhd&plng=eng&un=KVHD-83803
https://khd.tkd.org.tr/EN/jvi.aspx?pdir=kvhd&plng=eng&un=KVHD-83803
https://khd.tkd.org.tr/EN/jvi.aspx?pdir=kvhd&plng=eng&un=KVHD-83803
https://khd.tkd.org.tr/EN/jvi.aspx?pdir=kvhd&plng=eng&un=KVHD-83803
https://www.jacc.org/doi/abs/10.1016/j.jacc.2004.06.068.
https://www.jacc.org/doi/abs/10.1016/j.jacc.2004.06.068.
https://www.jacc.org/doi/abs/10.1016/j.jacc.2004.06.068.
https://www.jacc.org/doi/abs/10.1016/j.jacc.2004.06.068.
https://www.jacc.org/doi/abs/10.1016/j.jacc.2004.06.068.
https://www.jacc.org/doi/abs/10.1016/j.jacc.2004.06.068.
https://www.jacc.org/doi/abs/10.1016/j.jacc.2004.06.068.
https://www.jacc.org/doi/abs/10.1016/j.jacc.2004.06.068.
https://rcm.imrpress.com/EN/Y2003/V4/IS1/15.
https://rcm.imrpress.com/EN/Y2003/V4/IS1/15.
https://rcm.imrpress.com/EN/Y2003/V4/IS1/15.
https://rcm.imrpress.com/EN/Y2003/V4/IS1/15.
https://rcm.imrpress.com/EN/Y2003/V4/IS1/15.
https://rcm.imrpress.com/EN/Y2003/V4/IS1/15.
https://pubmed.ncbi.nlm.nih.gov/24966097/
https://pubmed.ncbi.nlm.nih.gov/24966097/
https://pubmed.ncbi.nlm.nih.gov/24966097/
https://pubmed.ncbi.nlm.nih.gov/24966097/
https://pubmed.ncbi.nlm.nih.gov/24966097/

Ukrainian Journal of Nephrology and Dialysis, 4 (72)’2021

Original Papers

10.

11.

12.

13.

14.

15.

16.

17.

18.

Pflueger A, Larson TS, Nath KA, King BF, Gross JM,
Knox FG. Role of adenosine in contrast media-
induced acute renal failure in diabetes melli-
tus. Mayo Clin Proc. 2000;75(12):1275-83. doi:
10.4065/75.12.1275.

Bakris GL, Lass N, Gaber AO, Jones JD, Burnett JC,
Jr. Radiocontrast medium-induced declines in re-
nal function: a role for oxygen free radicals. Am J
Physiol. 1990;258(1 Pt 2):F115-20. doi: 10.1152/
ajprenal.1990.258.1.F115.

Yoshioka T, Fogo A, Beckman JK. Reduced activity
of antioxidant enzymes underlies contrast media-
induced renal injury in volume depletion. Kidney
Int. 1992;41(4):1008-15. doi: 10.1038/ki.1992.153.

Naziroglu M, Yoldas N, Uzgur EN, Kayan M. Role
of contrast media on oxidative stress, Ca(2+) sig-
naling and apoptosis in kidney. J Membr Biol.
2013;246(2):91-100. doi: 10.1007/s00232-012-
9512-9.

Hashim AF, Hamed SF, Abdel Hamid HA,
Abd-Elsalam KA, Golonka 1, Musial W, et al.
Antioxidant and antibacterial activities of ome-
ga-3 rich oils/curcumin nanoemulsions loaded
in chitosan and alginate-based microbeads. Int J
Biol Macromol. 2019;140:682-96. doi: 10.1016/j.
ijbiomac.2019.08.085.

Nordoy A. Is there a rational use for n — 3 fatty asids
(fish oils) in clinical medicine Drugs. 1991;42:331-
2. Available from: https://link.springer.com/ar-
ticle/10.2165/00003495-199142030-00001.

Nagshbandi A, Khan MW, Rizwan S, Rehman SU,
Khan F. Studies on the protective effect of dietary
fish oil on cisplatin induced nephrotoxicity in
rats. Food Chem Toxicol. 2012;50(2):265-73. doi:
10.1016/j.fct.2011.10.039.

Friedman AN. Omega-3 fatty acid supple-
mentation in advanced kidney disease. Semin
Dial. 2010;23(4):396-400. doi: 10.1111/j.1525-
139X.2010.00748.x.

Gazi S, Altun A, Erdogan O. Contrast-induced ne-
phropathy: preventive and protective effects of
melatonin. J Pineal Res. 2006;41(1):53-7. doi:
10.1111/j.1600-079X.2006.00336.x.

Kurtoglu T, Durmaz S, Akgullu C, Gungor H,
Eryilmaz U, Meteoglu I, et al. Ozone precondition-
ing attenuates contrast-induced nephropathy in
rats. J Surg Res. 2015;195(2):604-11. https://doi.
org/10.1016/j.jss.2015.01/041.

Erel O. A novel automated direct measurement
method for total antioxidant capacity using a new
generation, more stable ABTS radical cation. Clin
Biochem. 2004;37(4):277-85. doi: 10.1016/j.clin-
biochem.2003.11.015.

FErel O. A new automated colorimetric method
for measuring total oxidant status. Clin Biochem.
2005;38(12):1103-11.  doi: 10.1016/j.clinbio-
chem.2005.08.008.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

Placer ZA, Cushman LL, Johnson BC. Estimation of
product of lipid peroxidation (malonyl dialdehyde) in
biochemicalsystems. Anal Biochem. 1966;16(2):359-
64. doi: 10.1016/0003-2697(66)90167-9.

Costantino S, Valiani A. Prevenzione della nefrotos-
sicita da mezzo di contrasto radiografico. Prevention
of nephrotoxicity caused by radiographic contrast
media. Clin Ter. 2000 Sep-Oct;151(5):313-4. [In
Italian].

Haller C, Kubler W. Contrast medium induced ne-
phropathy: pathogenesis, clinical aspects, preven-
tion. Dtsch Med Wochenschr. 1999;124(11):332-6.
doi:10.1055/s-2007-1024303.

Savazzi G, Cusmano F, Allegri L, Garini G.
Physiopathology, clinical aspects and prevention
of renal insufficiency caused by contrast media.
Recenti Prog Med. 1997;88(3):109-14. Available
from: https://pubmed.ncbi.nlm.nih.gov/9173467/.

Hou F. Prevention of contrast-medium-induced
acute renal failure. Zhonghua Nei Ke Za Zhi.
2001;40(11):723-4.  Available from: https://
pubmed.ncbi.nlm.nih.gov/11930673/.

Mueller C, Buerkle G, Buettner HJ, Petersen J,
Perruchoud AP, Eriksson U, et al. Prevention of
contrast media-associated nephropathy: random-
ized comparison of 2 hydration regimens in 1620
patients undergoing coronary angioplasty. Arch
Intern Med. 2002;162(3):329-36. doi: 10.1001/
archinte.162.3.329.

Donadio JV. The emerging role of omega-3 polyun-
saturated fatty acids in the management of patients
with IgA nephropathy. J Ren Nutr. 2001;11(3):122-
8. doi: 10.1053/jren.2001.24355.

Zararsiz 1, Sonmez M, Yilmaz H. Effects of omega
- 3 essential fatty acids agains formaldehyde in-
duced nephropathy in rats. Toxicol Ind Health
Toxicol Ind Health 2006;22(5):223-9. doi:
10.1191/0748233706th2600a.

Stone N. Fish comsumption, fish oil, lipids and cor-
onary heart disease. Am J Clin Nutr 1997;65:1083-
6. doi: 10.1093/ajcn/65.4.1083.

Miyasaka CK, de Souza JAA, Torres RP, Mancini
J, Lajolo FM, Curi R. Effect of the administra-
tion of fish oil by gavage on activities of anti-
oxidant enzymes of rat lymphoid organs. Gen
Pharmacol. 1998;30(5):759-62. doi:10.1016/
S0306-3623(97)00334-0.

Toprak O, Cirit M, Bayata S, Yesil M, Aslan L. 1s
there any relationship between left ventricul ejec-
tion fraction and contrast media induced nephrop-
athy in patients who undergoingcoronary angiogra-
phy? J Med Sci. 2003;23(2):104-7. Available from:
https://www.turkiyeklinikleri.com/article/en-ko-
roner-anjiyografi-yapilan-hastalarda-sol-ventri-
kul-ejeksiyon-fraksiyonu-ile-kontrast-madde-ne-
fropatisi-gelismesi-arasinda-iliski-var-midir-2900.
html.

YKPQIHCBKNM XXYPHAA HEPPOAOTIT Ta planizy N24 (72) 2021

OpUriHOAbHI HaYKOBI POBOTU 23


https://pubmed.ncbi.nlm.nih.gov/11126837/
https://pubmed.ncbi.nlm.nih.gov/11126837/
https://pubmed.ncbi.nlm.nih.gov/11126837/
https://pubmed.ncbi.nlm.nih.gov/11126837/
https://pubmed.ncbi.nlm.nih.gov/11126837/
https://pubmed.ncbi.nlm.nih.gov/2301588/
https://pubmed.ncbi.nlm.nih.gov/2301588/
https://pubmed.ncbi.nlm.nih.gov/2301588/
https://pubmed.ncbi.nlm.nih.gov/2301588/
https://pubmed.ncbi.nlm.nih.gov/2301588/
https://pubmed.ncbi.nlm.nih.gov/1513081/
https://pubmed.ncbi.nlm.nih.gov/1513081/
https://pubmed.ncbi.nlm.nih.gov/1513081/
https://pubmed.ncbi.nlm.nih.gov/1513081/
https://pubmed.ncbi.nlm.nih.gov/23132012/
https://pubmed.ncbi.nlm.nih.gov/23132012/
https://pubmed.ncbi.nlm.nih.gov/23132012/
https://pubmed.ncbi.nlm.nih.gov/23132012/
https://pubmed.ncbi.nlm.nih.gov/23132012/
https://pubmed.ncbi.nlm.nih.gov/31404604
https://pubmed.ncbi.nlm.nih.gov/31404604
https://pubmed.ncbi.nlm.nih.gov/31404604
https://pubmed.ncbi.nlm.nih.gov/31404604
https://pubmed.ncbi.nlm.nih.gov/31404604
https://pubmed.ncbi.nlm.nih.gov/31404604
https://pubmed.ncbi.nlm.nih.gov/31404604
https://link.springer.com/article/10.2165/00003495-199142030-00001
https://link.springer.com/article/10.2165/00003495-199142030-00001
https://link.springer.com/article/10.2165/00003495-199142030-00001
https://link.springer.com/article/10.2165/00003495-199142030-00001
https://pubmed.ncbi.nlm.nih.gov/22019697/
https://pubmed.ncbi.nlm.nih.gov/22019697/
https://pubmed.ncbi.nlm.nih.gov/22019697/
https://pubmed.ncbi.nlm.nih.gov/22019697/
https://pubmed.ncbi.nlm.nih.gov/22019697/
https://pubmed.ncbi.nlm.nih.gov/20701719/
https://pubmed.ncbi.nlm.nih.gov/20701719/
https://pubmed.ncbi.nlm.nih.gov/20701719/
https://pubmed.ncbi.nlm.nih.gov/20701719/
https://pubmed.ncbi.nlm.nih.gov/16842541/
https://pubmed.ncbi.nlm.nih.gov/16842541/
https://pubmed.ncbi.nlm.nih.gov/16842541/
https://pubmed.ncbi.nlm.nih.gov/16842541/
https://pubmed.ncbi.nlm.nih.gov/25770741/
https://pubmed.ncbi.nlm.nih.gov/25770741/
https://pubmed.ncbi.nlm.nih.gov/25770741/
https://pubmed.ncbi.nlm.nih.gov/25770741/
https://pubmed.ncbi.nlm.nih.gov/25770741/
https://pubmed.ncbi.nlm.nih.gov/15003729/
https://pubmed.ncbi.nlm.nih.gov/15003729/
https://pubmed.ncbi.nlm.nih.gov/15003729/
https://pubmed.ncbi.nlm.nih.gov/15003729/
https://pubmed.ncbi.nlm.nih.gov/15003729/
https://pubmed.ncbi.nlm.nih.gov/16214125/
https://pubmed.ncbi.nlm.nih.gov/16214125/
https://pubmed.ncbi.nlm.nih.gov/16214125/
https://pubmed.ncbi.nlm.nih.gov/16214125/
https://pubmed.ncbi.nlm.nih.gov/6007581
https://pubmed.ncbi.nlm.nih.gov/6007581
https://pubmed.ncbi.nlm.nih.gov/6007581
https://pubmed.ncbi.nlm.nih.gov/6007581
https://pubmed.ncbi.nlm.nih.gov/11141710/
https://pubmed.ncbi.nlm.nih.gov/11141710/
https://pubmed.ncbi.nlm.nih.gov/11141710/
https://pubmed.ncbi.nlm.nih.gov/11141710/
https://pubmed.ncbi.nlm.nih.gov/11141710/
https://pubmed.ncbi.nlm.nih.gov/10209535/
https://pubmed.ncbi.nlm.nih.gov/10209535/
https://pubmed.ncbi.nlm.nih.gov/10209535/
https://pubmed.ncbi.nlm.nih.gov/10209535/
https://pubmed.ncbi.nlm.nih.gov/9173467/
https://pubmed.ncbi.nlm.nih.gov/9173467/
https://pubmed.ncbi.nlm.nih.gov/9173467/
https://pubmed.ncbi.nlm.nih.gov/9173467/
https://pubmed.ncbi.nlm.nih.gov/9173467/
https://pubmed.ncbi.nlm.nih.gov/11930673/
https://pubmed.ncbi.nlm.nih.gov/11930673/
https://pubmed.ncbi.nlm.nih.gov/11930673/
https://pubmed.ncbi.nlm.nih.gov/11930673/
https://pubmed.ncbi.nlm.nih.gov/11822926/
https://pubmed.ncbi.nlm.nih.gov/11822926/
https://pubmed.ncbi.nlm.nih.gov/11822926/
https://pubmed.ncbi.nlm.nih.gov/11822926/
https://pubmed.ncbi.nlm.nih.gov/11822926/
https://pubmed.ncbi.nlm.nih.gov/11822926/
https://pubmed.ncbi.nlm.nih.gov/11822926/
https://pubmed.ncbi.nlm.nih.gov/11466662/
https://pubmed.ncbi.nlm.nih.gov/11466662/
https://pubmed.ncbi.nlm.nih.gov/11466662/
https://pubmed.ncbi.nlm.nih.gov/11466662/
https://pubmed.ncbi.nlm.nih.gov/16898265/
https://pubmed.ncbi.nlm.nih.gov/16898265/
https://pubmed.ncbi.nlm.nih.gov/16898265/
https://pubmed.ncbi.nlm.nih.gov/16898265/
https://pubmed.ncbi.nlm.nih.gov/16898265/
https://pubmed.ncbi.nlm.nih.gov/9094898/
https://pubmed.ncbi.nlm.nih.gov/9094898/
https://pubmed.ncbi.nlm.nih.gov/9094898/
https://www.sciencedirect.com/science/article/abs/pii/S0306362397003340?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S0306362397003340?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S0306362397003340?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S0306362397003340?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S0306362397003340?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S0306362397003340?via%3Dihub
https://www.turkiyeklinikleri.com/article/en-koroner-anjiyografi-yapilan-hastalarda-sol-ventrikul-ejeksiyon-fraksiyonu-ile-kontrast-madde-nefropatisi-gelismesi-arasinda-iliski-var-midir-2900.html
https://www.turkiyeklinikleri.com/article/en-koroner-anjiyografi-yapilan-hastalarda-sol-ventrikul-ejeksiyon-fraksiyonu-ile-kontrast-madde-nefropatisi-gelismesi-arasinda-iliski-var-midir-2900.html
https://www.turkiyeklinikleri.com/article/en-koroner-anjiyografi-yapilan-hastalarda-sol-ventrikul-ejeksiyon-fraksiyonu-ile-kontrast-madde-nefropatisi-gelismesi-arasinda-iliski-var-midir-2900.html
https://www.turkiyeklinikleri.com/article/en-koroner-anjiyografi-yapilan-hastalarda-sol-ventrikul-ejeksiyon-fraksiyonu-ile-kontrast-madde-nefropatisi-gelismesi-arasinda-iliski-var-midir-2900.html
https://www.turkiyeklinikleri.com/article/en-koroner-anjiyografi-yapilan-hastalarda-sol-ventrikul-ejeksiyon-fraksiyonu-ile-kontrast-madde-nefropatisi-gelismesi-arasinda-iliski-var-midir-2900.html
https://www.turkiyeklinikleri.com/article/en-koroner-anjiyografi-yapilan-hastalarda-sol-ventrikul-ejeksiyon-fraksiyonu-ile-kontrast-madde-nefropatisi-gelismesi-arasinda-iliski-var-midir-2900.html
https://www.turkiyeklinikleri.com/article/en-koroner-anjiyografi-yapilan-hastalarda-sol-ventrikul-ejeksiyon-fraksiyonu-ile-kontrast-madde-nefropatisi-gelismesi-arasinda-iliski-var-midir-2900.html
https://www.turkiyeklinikleri.com/article/en-koroner-anjiyografi-yapilan-hastalarda-sol-ventrikul-ejeksiyon-fraksiyonu-ile-kontrast-madde-nefropatisi-gelismesi-arasinda-iliski-var-midir-2900.html
https://www.turkiyeklinikleri.com/article/en-koroner-anjiyografi-yapilan-hastalarda-sol-ventrikul-ejeksiyon-fraksiyonu-ile-kontrast-madde-nefropatisi-gelismesi-arasinda-iliski-var-midir-2900.html
https://www.turkiyeklinikleri.com/article/en-koroner-anjiyografi-yapilan-hastalarda-sol-ventrikul-ejeksiyon-fraksiyonu-ile-kontrast-madde-nefropatisi-gelismesi-arasinda-iliski-var-midir-2900.html

Original Papers

Ukrainian Journal of Nephrology and Dialysis, 4 (72)’2021

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

Buyuklu M, Kandemir FM, Ozkaraca M, Set T,
Bakirci EM, Topal E. Protective effect of curcumin
against contrast induced nephropathy in rat kid-
ney: what is happening to oxidative stress, inflam-
mation, autophagy and apoptosis? Eur Rev Med
Pharmaco. 2014;18(4):461-70. Available from:
https://pubmed.ncbi.nlm.nih.gov/24610611/.

Wang N, Wei RB, Li QP, Yang X, Li P, Huang MJ,
et al. Renal Protective Effect of Probucol in
Rats with Contrast-Induced Nephropathy and
its Underlying Mechanism. Med Sci Monitor.
2015;21:2886-92. doi: 10.12659/MSM.895543.

McCullough PA, Adam A, Becker CR, Davidson C,
Lameire N, Stacul F, et al. Risk prediction of
contrast-induced nephropathy. Am J Cardiol.
2006;98(6A):27K-36K. doi: 10.1016/j.amj-
card.2006.01.022.

Faucon AL, Bobrie G, Clement O. Nephrotoxicity of
iodinated contrast media: From pathophysiology to
prevention strategies. Eur J Radiol. 2019;116:231-
41. doi: 10.1016/j.ejrad.2019.03.008.

Dussol B, Morange S, Loundoun A, Auquier P,
Berland YA. Randomized trial of saline hydra-
tion to prevent contrast nephropathy in chronic
renal failure patients. Nephrol Dial Transplant.
2006;21(8):2120-6. doi: 10.1093/ndt/gfl133.

Majumdar SR, Kjellstrand CM, Tymchak WIJ,
Hervas-Malo M, Taylor DA, Teo KK. Forced eu-
volemic diuresis with mannitol and furosemide for
prevention of contrast-induced nephropathy in pa-
tients with CKD undergoing coronary angiography:
a randomized controlled trial. Am J Kidney Dis.
2009;54(4):602-9. doi: 10.1053/j.ajkd.2009.03.024.

Gulcen B, Karaca O, Kus MA, Kaman D, Oget rk M,
Kus I. Effects of Omega - 3 Fatty Acids on Kidney
Antioxidant Defense System: An Experimental
Study. BAUN Health Sci J. 2012;1(2):70-4.
Available from: https://dergipark.org.tr/tr/pub/
balikesirsbd/issue/38425/451549.

Topaloglu US, Sipahioglu MH, Gunturk I, Akgun H,
Dogan ME, Sonmez G, et al. Effects of thymo-
quinone in prevention of experimental con-
trast-induced nephropathy in rats. Iran J Basic
Med Sci. 2019;22(12):1432-9. doi: 10.22038/
1JBMS.2019.13990.

Drager LF, Andrade L, de Toledo JFB, Laurin-
do FRM, Cesar LAM, Seguro AC. Renal effects of
N-acetylcysteine in patients at risk for contrast ne-
phropathy: decrease in oxidant stress-mediated renal
tubularinjury. Nephrol Dial Transpl. 2004;19(7):1803-
7. https://doi.org/10.1093 /ndt/gfh261.

Abdel-Daim MM, Abushouk AI, Bahbah EI,
Bungau SG, Alyousif MS, Aleya L, et al. Fucoidan
protects against subacute diazinon-induced oxida-
tive damage in cardiac, hepatic, and renal tissues.
Environ Sci Pollut R. 2020;27(11):11554-64. doi:
10.1007/s11356-020-07711-w.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

Alayunt NO. Investigation of the Effect of Tribulus
Terrestris on the Oxidant and Antioxidant Mecha-
nisms in Carbon Tetrachloride-Induced Liver
Injury. Fresen Environ Bull. 2019;28(4a):3022-9.
Available from: https://www.cabdirect.org/global-
health/abstract/20203439333.

FErdemli Z, Altinoz E, Erdemli ME, Gul M,
Gozukara H, Gul S. Ameliorative effects of crocin
on tartrazine dye-induced pancreatic adverse ef-
fects: a biochemical and histological study. Environ
Sci Pollut Res Int. 2021 Jan;28(2):2209-2218. doi:
10.1007/s11356-020-10578-6.

Arslan A, Demir H, Ozbay M, Arslan H. Evaluation
of lipid peroxidation and some antioxidant activi-
ties in patients with primary and metastatic liver
cancer. Journal of Cancer Therapy. 2014;5(2):192-
197. doi: 10.4236/jct.2014.52024.

Akkoyun H. The protective effect of quercetin
against to renal tissue damage induced carbontet-
rachloride in rat. Journal of the Institute of Science
and Technology. 2019;9(2):708-16. doi: 10.21597/
jist.475524.

Koyuncu 1. Investigation of the Protective
Effect of Naringenin on the Cisplatin-Induced
Nephrotoxicity in Rats. Harran Universty Journal of
the Faculty of Veterinary Medicine. 2018;7(1):119-
25. doi:10.31196/huvfd.470988.

Akkoyun HT, Bengu AS, Ulucan A, Bayramoglu-
Akkoyun M, Arihan O. Protective effect of ellagic
acid against carbon tetrachloride (ccl4) - induced
oxidative brain injury in rats. Fresen Environ Bull.
2018;27(5):3148-55. Available from: http://www.
bingol.edu.tr/documents/2018 %20fresenius.pdf.

Jafaripour L, Rasoulian B, Tavafi M, Rafighdoost H,
Mahmodi M, Rashidipour MA, Ahmadvand H.
Pretreatment with olive leaf extract improves renal
and liver antioxidant systems following renal isch-
emia-reperfusion injury in rats. Herbal Medicines
Journal. 2016;1(1):37-46. Available from: http://
eprints.lums.ac.ir/594/1/1%20%282%29.pdf.

Pompella A. Biochemistry and histochemistry of ox-
idant stress and lipid peroxidation. Int J Vitam Nutr
Res. 1997;67(5):289-97. Available from: https://
pubmed.ncbi.nlm.nih.gov/9350469/.

Kocak Y, Oto G, Yucel U, Ya ar S, Arihan O. Effect
of Allium schoenoprasum L. Administration on
Total Antioxidant and Total Oxidant Levels in
Liver and Kidney Tissue in Carbon Tetrachloride
Induced Tissue Damage. Van healty science jour-
nal. 2109;12(3):1-10. Available from: https://
www.academia.edu/41818636/Effect of Allium
schoenoprasum_L. Administration_on_Total
Antioxidant_and_Total Oxidant_Levels_
in_Liver_and_ Kidney_ Tissue_in_Carbon_
Tetrachloride Induced Tissue Damage.

Kanter M, Coskun O, Korkmaz A, Oter S. Effects of
Nigella sativa on oxidative stress and beta-cell dam-

24

OpWUriHOABHI HOYKOBI POBOTH

YKPQIHCBKUM XKYPHOA HEGPOAOTIT T pAiaaizy N24 (72) 2021


https://pubmed.ncbi.nlm.nih.gov/24610611/
https://pubmed.ncbi.nlm.nih.gov/24610611/
https://pubmed.ncbi.nlm.nih.gov/24610611/
https://pubmed.ncbi.nlm.nih.gov/24610611/
https://pubmed.ncbi.nlm.nih.gov/24610611/
https://pubmed.ncbi.nlm.nih.gov/24610611/
https://pubmed.ncbi.nlm.nih.gov/24610611/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4588667/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4588667/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4588667/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4588667/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4588667/
https://pubmed.ncbi.nlm.nih.gov/16949378/
https://pubmed.ncbi.nlm.nih.gov/16949378/
https://pubmed.ncbi.nlm.nih.gov/16949378/
https://pubmed.ncbi.nlm.nih.gov/16949378/
https://pubmed.ncbi.nlm.nih.gov/16949378/
https://pubmed.ncbi.nlm.nih.gov/31054788/
https://pubmed.ncbi.nlm.nih.gov/31054788/
https://pubmed.ncbi.nlm.nih.gov/31054788/
https://pubmed.ncbi.nlm.nih.gov/31054788/
https://pubmed.ncbi.nlm.nih.gov/16611682/
https://pubmed.ncbi.nlm.nih.gov/16611682/
https://pubmed.ncbi.nlm.nih.gov/16611682/
https://pubmed.ncbi.nlm.nih.gov/16611682/
https://pubmed.ncbi.nlm.nih.gov/16611682/
https://www.ajkd.org/article/S0272-6386(09)00722-7/fulltext
https://www.ajkd.org/article/S0272-6386(09)00722-7/fulltext
https://www.ajkd.org/article/S0272-6386(09)00722-7/fulltext
https://www.ajkd.org/article/S0272-6386(09)00722-7/fulltext
https://www.ajkd.org/article/S0272-6386(09)00722-7/fulltext
https://www.ajkd.org/article/S0272-6386(09)00722-7/fulltext
https://www.ajkd.org/article/S0272-6386(09)00722-7/fulltext
https://dergipark.org.tr/tr/pub/balikesirsbd/issue/38425/451549
https://dergipark.org.tr/tr/pub/balikesirsbd/issue/38425/451549
https://dergipark.org.tr/tr/pub/balikesirsbd/issue/38425/451549
https://dergipark.org.tr/tr/pub/balikesirsbd/issue/38425/451549
https://dergipark.org.tr/tr/pub/balikesirsbd/issue/38425/451549
https://dergipark.org.tr/tr/pub/balikesirsbd/issue/38425/451549
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7043871/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7043871/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7043871/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7043871/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7043871/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7043871/
https://academic.oup.com/ndt/article/19/7/1803/1850192
https://academic.oup.com/ndt/article/19/7/1803/1850192
https://academic.oup.com/ndt/article/19/7/1803/1850192
https://academic.oup.com/ndt/article/19/7/1803/1850192
https://academic.oup.com/ndt/article/19/7/1803/1850192
https://academic.oup.com/ndt/article/19/7/1803/1850192
https://europepmc.org/article/med/31965500
https://europepmc.org/article/med/31965500
https://europepmc.org/article/med/31965500
https://europepmc.org/article/med/31965500
https://europepmc.org/article/med/31965500
https://europepmc.org/article/med/31965500
file:///F:/WORKS_2019/NEFROLOGY/2021-11-28_Nefrologia_N4(72)-2021/STATYI/2021-11-29/Alayunt%20NO.%20Investigation%20of%20the%20Effect%20of%20Tribulus%20Terrestris%20on%20the%20Oxidant%20and%20Antioxidant%20Mechanisms%20in%20Carbon%20Tetrachloride-Induced%20Liver%20Injury.%20Fresen%20Environ%20Bull.%202019;28(4a):3022-9.%20Available%20from:%20https://www.cabdirect.org/globalhealth/abstract/20203439333.
file:///F:/WORKS_2019/NEFROLOGY/2021-11-28_Nefrologia_N4(72)-2021/STATYI/2021-11-29/Alayunt%20NO.%20Investigation%20of%20the%20Effect%20of%20Tribulus%20Terrestris%20on%20the%20Oxidant%20and%20Antioxidant%20Mechanisms%20in%20Carbon%20Tetrachloride-Induced%20Liver%20Injury.%20Fresen%20Environ%20Bull.%202019;28(4a):3022-9.%20Available%20from:%20https://www.cabdirect.org/globalhealth/abstract/20203439333.
file:///F:/WORKS_2019/NEFROLOGY/2021-11-28_Nefrologia_N4(72)-2021/STATYI/2021-11-29/Alayunt%20NO.%20Investigation%20of%20the%20Effect%20of%20Tribulus%20Terrestris%20on%20the%20Oxidant%20and%20Antioxidant%20Mechanisms%20in%20Carbon%20Tetrachloride-Induced%20Liver%20Injury.%20Fresen%20Environ%20Bull.%202019;28(4a):3022-9.%20Available%20from:%20https://www.cabdirect.org/globalhealth/abstract/20203439333.
file:///F:/WORKS_2019/NEFROLOGY/2021-11-28_Nefrologia_N4(72)-2021/STATYI/2021-11-29/Alayunt%20NO.%20Investigation%20of%20the%20Effect%20of%20Tribulus%20Terrestris%20on%20the%20Oxidant%20and%20Antioxidant%20Mechanisms%20in%20Carbon%20Tetrachloride-Induced%20Liver%20Injury.%20Fresen%20Environ%20Bull.%202019;28(4a):3022-9.%20Available%20from:%20https://www.cabdirect.org/globalhealth/abstract/20203439333.
file:///F:/WORKS_2019/NEFROLOGY/2021-11-28_Nefrologia_N4(72)-2021/STATYI/2021-11-29/Alayunt%20NO.%20Investigation%20of%20the%20Effect%20of%20Tribulus%20Terrestris%20on%20the%20Oxidant%20and%20Antioxidant%20Mechanisms%20in%20Carbon%20Tetrachloride-Induced%20Liver%20Injury.%20Fresen%20Environ%20Bull.%202019;28(4a):3022-9.%20Available%20from:%20https://www.cabdirect.org/globalhealth/abstract/20203439333.
file:///F:/WORKS_2019/NEFROLOGY/2021-11-28_Nefrologia_N4(72)-2021/STATYI/2021-11-29/Alayunt%20NO.%20Investigation%20of%20the%20Effect%20of%20Tribulus%20Terrestris%20on%20the%20Oxidant%20and%20Antioxidant%20Mechanisms%20in%20Carbon%20Tetrachloride-Induced%20Liver%20Injury.%20Fresen%20Environ%20Bull.%202019;28(4a):3022-9.%20Available%20from:%20https://www.cabdirect.org/globalhealth/abstract/20203439333.
https://pubmed.ncbi.nlm.nih.gov/32870427/
https://pubmed.ncbi.nlm.nih.gov/32870427/
https://pubmed.ncbi.nlm.nih.gov/32870427/
https://pubmed.ncbi.nlm.nih.gov/32870427/
https://pubmed.ncbi.nlm.nih.gov/32870427/
https://pubmed.ncbi.nlm.nih.gov/32870427/
https://www.scirp.org/journal/paperinformation.aspx?paperid=43051
https://www.scirp.org/journal/paperinformation.aspx?paperid=43051
https://www.scirp.org/journal/paperinformation.aspx?paperid=43051
https://www.scirp.org/journal/paperinformation.aspx?paperid=43051
https://www.scirp.org/journal/paperinformation.aspx?paperid=43051
https://dergipark.org.tr/tr/download/article-file/718751
https://dergipark.org.tr/tr/download/article-file/718751
https://dergipark.org.tr/tr/download/article-file/718751
https://dergipark.org.tr/tr/download/article-file/718751
https://dergipark.org.tr/tr/download/article-file/718751
https://www.cabdirect.org/cabdirect/abstract/20193075925
https://www.cabdirect.org/cabdirect/abstract/20193075925
https://www.cabdirect.org/cabdirect/abstract/20193075925
https://www.cabdirect.org/cabdirect/abstract/20193075925
https://www.cabdirect.org/cabdirect/abstract/20193075925
http://www.bingol.edu.tr/documents/2018%20fresenius.pdf.
http://www.bingol.edu.tr/documents/2018%20fresenius.pdf.
http://www.bingol.edu.tr/documents/2018%20fresenius.pdf.
http://www.bingol.edu.tr/documents/2018%20fresenius.pdf.
http://www.bingol.edu.tr/documents/2018%20fresenius.pdf.
http://www.bingol.edu.tr/documents/2018%20fresenius.pdf.
http://www.bingol.edu.tr/documents/2018%20fresenius.pdf.
http://eprints.lums.ac.ir/594/1/1%20%282%29.pdf.
http://eprints.lums.ac.ir/594/1/1%20%282%29.pdf.
http://eprints.lums.ac.ir/594/1/1%20%282%29.pdf.
http://eprints.lums.ac.ir/594/1/1%20%282%29.pdf.
http://eprints.lums.ac.ir/594/1/1%20%282%29.pdf.
http://eprints.lums.ac.ir/594/1/1%20%282%29.pdf.
http://eprints.lums.ac.ir/594/1/1%20%282%29.pdf.
https://pubmed.ncbi.nlm.nih.gov/9350469/
https://pubmed.ncbi.nlm.nih.gov/9350469/
https://pubmed.ncbi.nlm.nih.gov/9350469/
https://pubmed.ncbi.nlm.nih.gov/9350469/
https://www.academia.edu/41818636/Effect_of_Allium_schoenoprasum_L._Administration_on_Total_Antioxidant_and_Total_Oxidant_Levels_in_Liver_and_Kidney_Tissue_in_Carbon_Tetrachloride_Induced_Tissue_Damage.
https://www.academia.edu/41818636/Effect_of_Allium_schoenoprasum_L._Administration_on_Total_Antioxidant_and_Total_Oxidant_Levels_in_Liver_and_Kidney_Tissue_in_Carbon_Tetrachloride_Induced_Tissue_Damage.
https://www.academia.edu/41818636/Effect_of_Allium_schoenoprasum_L._Administration_on_Total_Antioxidant_and_Total_Oxidant_Levels_in_Liver_and_Kidney_Tissue_in_Carbon_Tetrachloride_Induced_Tissue_Damage.
https://www.academia.edu/41818636/Effect_of_Allium_schoenoprasum_L._Administration_on_Total_Antioxidant_and_Total_Oxidant_Levels_in_Liver_and_Kidney_Tissue_in_Carbon_Tetrachloride_Induced_Tissue_Damage.
https://www.academia.edu/41818636/Effect_of_Allium_schoenoprasum_L._Administration_on_Total_Antioxidant_and_Total_Oxidant_Levels_in_Liver_and_Kidney_Tissue_in_Carbon_Tetrachloride_Induced_Tissue_Damage.
https://www.academia.edu/41818636/Effect_of_Allium_schoenoprasum_L._Administration_on_Total_Antioxidant_and_Total_Oxidant_Levels_in_Liver_and_Kidney_Tissue_in_Carbon_Tetrachloride_Induced_Tissue_Damage.
https://www.academia.edu/41818636/Effect_of_Allium_schoenoprasum_L._Administration_on_Total_Antioxidant_and_Total_Oxidant_Levels_in_Liver_and_Kidney_Tissue_in_Carbon_Tetrachloride_Induced_Tissue_Damage.
https://www.academia.edu/41818636/Effect_of_Allium_schoenoprasum_L._Administration_on_Total_Antioxidant_and_Total_Oxidant_Levels_in_Liver_and_Kidney_Tissue_in_Carbon_Tetrachloride_Induced_Tissue_Damage.
https://www.academia.edu/41818636/Effect_of_Allium_schoenoprasum_L._Administration_on_Total_Antioxidant_and_Total_Oxidant_Levels_in_Liver_and_Kidney_Tissue_in_Carbon_Tetrachloride_Induced_Tissue_Damage.
https://www.academia.edu/41818636/Effect_of_Allium_schoenoprasum_L._Administration_on_Total_Antioxidant_and_Total_Oxidant_Levels_in_Liver_and_Kidney_Tissue_in_Carbon_Tetrachloride_Induced_Tissue_Damage.
https://www.academia.edu/41818636/Effect_of_Allium_schoenoprasum_L._Administration_on_Total_Antioxidant_and_Total_Oxidant_Levels_in_Liver_and_Kidney_Tissue_in_Carbon_Tetrachloride_Induced_Tissue_Damage.
https://www.academia.edu/41818636/Effect_of_Allium_schoenoprasum_L._Administration_on_Total_Antioxidant_and_Total_Oxidant_Levels_in_Liver_and_Kidney_Tissue_in_Carbon_Tetrachloride_Induced_Tissue_Damage.
https://pubmed.ncbi.nlm.nih.gov/15224410/
https://pubmed.ncbi.nlm.nih.gov/15224410/

Ukrainian Journal of Nephrology and Dialysis, 4 (72)’2021

Original Papers

age in streptozotocin-induced diabetic rats. Anat
Rec Part A. 2004;279a(1):685-91. doi: 10.1002/
ar.a.20056.

50. Devrim E, Cetin M, Namuslu M, FErguder IB,
Cetin R, Durak I. Oxidant stress due to non ion-
ic low osmolar contrast medium in rat kidney.
Indian J Med Res. 2009;130(4):433-6. Available
from: https://www.researchgate.net/publica-

S1.

tion/40035902_Oxidant_stress_due to_non_ion-
ic_low_osmolar_contrast_medium_in_rat_kidney.

Cetin M, Devrim E, Kilicoglu SS, Erguder IB,
Namuslu M, Cetin R, et al. lonic high-osmolar
contrast medium causes oxidant stress in kid-
ney tissue: Partial protective role of ascorbic
acid. Renal Failure. 2008;30(5):567-72. doi:
10.1080,/08860220802064739.

YKPQIHCBKNM XXYPHAA HEPPOAOTIT Ta planizy N24 (72) 2021

OpWUriHOAbHI HOYKOBI POBOTH 25


https://pubmed.ncbi.nlm.nih.gov/15224410/
https://pubmed.ncbi.nlm.nih.gov/15224410/
https://pubmed.ncbi.nlm.nih.gov/15224410/
https://www.researchgate.net/publication/40035902_Oxidant_stress_due_to_non_ionic_low_osmolar_contrast_medium_in_rat_kidney.
https://www.researchgate.net/publication/40035902_Oxidant_stress_due_to_non_ionic_low_osmolar_contrast_medium_in_rat_kidney.
https://www.researchgate.net/publication/40035902_Oxidant_stress_due_to_non_ionic_low_osmolar_contrast_medium_in_rat_kidney.
https://www.researchgate.net/publication/40035902_Oxidant_stress_due_to_non_ionic_low_osmolar_contrast_medium_in_rat_kidney.
https://www.researchgate.net/publication/40035902_Oxidant_stress_due_to_non_ionic_low_osmolar_contrast_medium_in_rat_kidney.
https://www.researchgate.net/publication/40035902_Oxidant_stress_due_to_non_ionic_low_osmolar_contrast_medium_in_rat_kidney.
https://www.researchgate.net/publication/40035902_Oxidant_stress_due_to_non_ionic_low_osmolar_contrast_medium_in_rat_kidney.
https://www.researchgate.net/publication/40035902_Oxidant_stress_due_to_non_ionic_low_osmolar_contrast_medium_in_rat_kidney.
https://pubmed.ncbi.nlm.nih.gov/18569939/
https://pubmed.ncbi.nlm.nih.gov/18569939/
https://pubmed.ncbi.nlm.nih.gov/18569939/
https://pubmed.ncbi.nlm.nih.gov/18569939/
https://pubmed.ncbi.nlm.nih.gov/18569939/
https://pubmed.ncbi.nlm.nih.gov/18569939/

Original Papers

Ukrainian Journal of Nephrology and Dialysis, 4 (72)’2021

~alan
\é’b\“‘ JO(/,
S

\QO

Ukrainian Journal of Nephrology and Dialysis
Scientific and Practical, Medical Journal

= 0 Founders:
X \1 & - . .
4,0 & + State Institution «Institute of Nephrology NAMS of Ukraine»
/°gy and » National Kidney Foundation of Ukraine
ISSN 2304-0238;
eISSN 2616-7352 Journal homepage: https://ukrjnd.com.ua
Research Article Omotayo Babatunde Ilesanmi', Ridwan Abiodun Lawal?

doi: 10.31450/ukrjnd.4(72).2021.04

The beneficial effect of a phytonutrient-rich product against
cadmium chloride-induced hepatorenal toxicity

'Department of Biochemistry, Faculty of Science, Federal University Otuoke,
Otuoke, Bayelsa State, Nigeria

?Department of Biochemistry, College of Medicine, University of Lagos, Lagos
Nigeria

Citation:

Article history:

Received August 27, 2021

Received in revised form
October 03, 2021

Accepted October 05, 2021

llesanmi OB, Lawal RA. The beneficial effect of a phytonutrient-rich product
against cadmium chloride-induced hepatorenal toxicity. Ukr J Nephr Dial.
2021;4(72):26-35. doi: 10.31450/ukrind.4(72).2021.04.

Abstract. This study was designed to investigate the hepatorenal protective effects of tr vo,
on cadmium-induced renal and hepatic injury in male Wistar rats.

Methods. Fifteen healthy male Wistar rats were divided into three groups of five rats per
group. Group I (control); group Il (35mg/kg cadmium chloride (CdCl2); Group III (2
ml/kg trvo+ CdCI2. The rats were treated with trvo (2ml/kg orally) and administered
CdCl2 3 hrs later. Twenty-four hours after the last administration rats were sacrificed and
blood was collected via cardiac puncture and processed for hematological parameters and
assessment of urea, creatinine (CREA), and uric acid (UA), alanine aminotransferase
(ALT), aspartate aminotransferase (AST), and albumin (ALB). The liver and kidney were
excised and processed for markers of oxidative stress.

Results intraperitoneal administration of 35 mg/kg of CdCI2 caused a significant increase
in serum concentration of urea, CREA, UA, AST, ALT, while the concentration of ALB
was significantly lower (P<0.0001). CdCI2 caused a significant reduction in packed cell
volume, hemoglobin while the total white blood cell count, neutrophils, lymphocytes,
monocytes, eosinophils, and basophils were increased. Oxidative stress was significantly
pronounced in the liver and kidney of rats exposed to CdCI2 as observed in the high
concentration of malondialdehyde, decreased concentration of glutathione, the activity of
catalase, superoxide dismutase, and glutathione-S-transferase. Pretreatment with trvo
was able to significantly prevent the anemic, oxidative damage, renal and hepatic injury
initiated by CdCI2.

Conclusions. The study reveals that tr vo is effective in attenuating cadmium-induced
hepatorenal toxicity in male Wistar rats.

Key words: Aepatotoxicity, nephrotoxicity, tr vo, oxidative stress, cadmium.
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Owmoraiio badarynae Inecanmi!, Pinsan AGioxyn Jlasan®

Cnpusarausuii edekT PiTOHYTpi€HTY y JiKyBaHHI KaaMiii-iHIyKOBaHOI
renaTopeHaJbHOI TOKCHYHOCTI

'Kadempa 0ioximii, hakyabTeT MIpUpoTHNINX HayK, PenepanbHuii yHiBepcuteT OTyoke, Otyoke, Hirepis
2Kadenpa Gioximii, MennuHuii konemx, YHiBepcutet Jlarocy, Jlaroc, Hirepist

Pesitome. Ile docaioxncenns 6yn0 po3pobaeHo 0451 8USHAUEHHS 2eNAMOPEHANbHO20 3AXUCHO020 eheKxmy (imonympi-
€HMY 1revo Ha YPadceHHs HUPOK [ NeYiHKU, BUKAUKaHe KadmieM, y camyie ugypie Bicmap.

Memoou. II’'amnadysme 300posux camyie wiypie Wistar 6yau po3dineni Ha mpu epynu no 5 wypie y epyni. I epyna
(konmpoavra); epyna Il (35 me/ke xaopudy kaomiro (CdCI2); epyna I1I (2 ma/ke trevo+ CdCl2). Illypam nepopanrvro
6600uAU trevo y 003i 2 Ma/Ke, nicas 4oeo uepe3 3 200uHu iHmpanepumoneanvto 86oduau CdCI2. Yepes deadysms womupu
200UHU NiCAs OCMAHHBb020 86e0eHHS, WYpU 0YAU eugedeHi 3 eKcnepumernmy, a Kpoa 6yaa 3i0pana 3a 00NomMo20t0 NyHKUii
cepus ma obpobaena 05 BUBHAYEHHS 2eMAMON02IYHUX napamempie ma ouinku cewogunu, kpeamuriny (CREA) i cevosoi
xucaomu (UA), anraninaminompancgpepasu (ALT), acnapmamaminompancgpepasu (AST), arvbyminy (ALB). Y neuinyi
ma HUpKax wjypie 00caioxncysaiu Mapkepu OKUCH020 cmpecy.

Pezyaomamu. Inmpanepumoneansre esedenns 35 me/ke CdCI2 npu3600uno 00 cmamucmu4Ho 3HA4Yuj020 niosu-
wenns konyeumpauiti cewosunu, CREA, UA, AST, ALT e cuposamui kpogi, mooi sk konuenmpayisi ALB 6yaa 3nauno
Huxcuoro (P<0,0001). CdCI2 chpuuunsae 3HauHe 3MeHUeHHS 2eMAMOKPUmMY, 2eMo2100iHy, modi K 3aeanbHa KinbKicmo
Aeiikoyumie, Heimpoginie, nimpoyumie, MoHoyumie, eosuHoinie ma 6azoginie 30invutysanace. OKUCAOBANbHULL CTIpeC
0y6 3HAYHO gupadcenull y newinyi ma HUpkax wiypie, niodanux enaugy CdCl2, ujo nposeaa10cb 6UCOKOH0 KOHUEHMPAYIEN
MaAn0H08020 0ianvoezioy, 3HUNCCHHIM KOHUeHMpPAayii enymamiony, akmueHoCcmi Kamanasu, cynepokcuooucmymasu ma
enymamion-S-mpancgepasu. I[lonepedue nepopanvhe esedenHs imonympieumy trevo 6y10 30amHO 3HAYHO 3anobdiemu
aHeMii, OKUCAH08ANbHOMY NOULKOOICEHHIO, YPAJICHHIO HUPOK i newinku, iHiyitioganux CdCl2.

Bucnoeku. Jlocaidoicenns nokasye, ujo trevo 3 epeKmuHUM y 3MEHULEHHS CNPUMUHEHOI KaOMIEM 2enamopeHansHoi

mokcuuHocmi 'y camyie wypie ainii Bicmap.

KnouoBi cioBa: eenamomokcuunicms, Heppomorcuunicms, mpeeo®, okucio8anvHuii cmpec, Kaomiil.

Introduction. The rate at which human is exposed
to heavy metals is becoming a global challenge. Despite
various attempts by the regulating agencies to reduce
their usage and exposure, the amount of toxic heavy
metals in the environment has not decreased. The in-
dustrial use of cadmium has made it one of the toxic
heavy metals humans are exposed to. Underdeveloped
countries such as Nigeria are dumpsites for the disposal
of used Cd-made batteries and industrial wastes. They
leached into soil and water and were absorbed by the
plant, aqueous and terrestrial organisms [1-4]. The
non-biodegradable nature of Cd increases its life span
in the environment leading to long-term accumulation
in both the environment and living organisms. There is
no known benefit of Cd in the body, however, reports
have shown that Cd disrupts the normal metabolic ac-
tivities in the body, targeting organs such as the kidney
and liver for damage. The kidney is the most affected

Omotayo Babatunde Ilesanmi
ilesanmiob@fuotuoke.edu.ng

organ of Cd poison as more than 50 % of Cd amassed
in the body domicile in the kidney [5]. Accumulation
of Cd in the kidney often leads to the inefficiency of the
kidney in performing filtration and reabsorption. While
in the liver, cadmium exposure causes malignancies and
alteration of the hematopoietic system [6, 7]. Most in-
vestigations on Cd nephrotoxicity concluded that oxi-
dative stress plays a significant role in the mechanism
by which Cd causes renal injury. Cadmium exposure
increases reactive oxygen species (ROS) and reactive
nitrogen species (RNS) production and suppresses
the activity of the antioxidant defense system [8-10].
Medicinal plants and their bioactive components have
been investigated against various models of Cd toxicity
[11]. Bekheet et al., [12] reported the protective effect
of venom isolated from Buthus occitanus against cad-
mium toxicity. Deevika, et al., [13] and El-Sharaky et
al., [14] reported the protective effect of curcumin and
selenium against cd toxicity respectively, Ognjanovi et
al., [15] (Vit E and Co enQ10), Renugadevi and Prabu,
[16], naringenin. One of the supplement phytochemi-
cal drinks that are gaining popularity in Nigeria is trevo.
It is a phytonutrient supplement produced in the USA.
Some of the phytochemicals in ‘trevo’ include such as
pomegranate, ellagic acid, Amalaki, ascorbic acid, Vit
E, and polyunsaturated fatty acids. These phytochemi-
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cals are generally safe and of health benefit, even when
consumed at a high dose. It is claimed by the manufac-
turer to improve human health and well-being. There
are limited scientific reports on various pharmacologi-
cal benefits of the product. Though we earlier reported
the protective effect of the plant against acetaminophen
and cyanide [17-20]. This study aims to investigate the
protective effect of trevo against Cd nephrotoxicity.

Materials and Methods. Chemicals and Re-
agents. Reduced glutathione, nicotinamide adenine di-
nucleotide (NADH) (Sigma-Aldrich, Germany). Trévo
was a product of TrévoTM LLC, Oklahoma City, USA.
Other chemicals were of analytical grade.

Ethical Considerations. All the rats used for this
experiment were healthy and treated according to the
guidelines of the Helsinki Declaration of 1975 for the
care and use of laboratory animals. The experimental
design was approved by the ethical committee on animal
research and treatment (ART) of the Federal University
Otuoke, Nigeria. The approval code was ART2021005.

Study period and location. In specific terms, the
experiment was conducted in the animal house of the
Department of Biochemistry, Faculty of Science, Fed-
eral University Otuoke from February to June 2021.

Experimental Design. Fifteen 75-day-old male
Wistar rats weighing 170+10g were purchased from
the Central Animal House, University of Benin, Edo
State, Nigeria were used for this experiment. The ani-
mals were housed in well-ventilated cages and provided
water and food ad libitum, and acclimatized for seven
days before the start of the experiment. Animals were
pretreated with 2 ml/kg of trevo, 3 hrs later, they were
administered 35 mg/kg of CdCl,. Male Wistar rats were
randomly divided into 3 groups of 5 rats per group as
follows:

Processing of the kidneys. 24 h
after last administration, animals were
sacrificed via cervical dislocation, and
the kidney excised, rinsed, and ho-
mogenized in a phosphate buffer saline
(0.1M, pH 7.4) to obtain a 10 % w/v
homogenate. The homogenate was
centrifuged at 15000 rpm for 10 min
with the temperature set at 4°C to ob-
tain a clear supernatant that was used
for biochemical assays.

Estimation of oxidants. The level
of oxidative stress was determined by
measuring the amount of malondial-
dehyde (MDA) formed from lipid per-
oxidation (LPO) in the kidney tissue
according to the method of [21].

Estimation of antioxidants in kid-
ney tissues. The concentration of gluta-
thione (GSH) was measured according
to [22]. Catalase (CAT) activity was
determined as described by [23]. The
activity of Superoxide dismutase (SOD)
was measured as described by [24].

Group 1: administered vehicle (distilled water)

Group 2: administered cadmium chloride (CdCl,)
(35 mg/kg) intraperitoneally

Group 3: administered 2 ml/kg of trevo before in-
traperitoneal administration of CdCl,

Blood Collection. Blood was collected via cardiac
puncture into two different serum bottles. The first se-
rum bottle was coated with ethylene diamine tetraace-
tic acid and blood collected in this bottle was used for
evaluating hematological parameters, while the second
bottle is plain and blood collected in this bottle was used
for biochemical assays.

Hematological Parameters. Packed cell volume
(PCV), hemoglobin (Hb), red blood cell (RBC), white
blood cell (WBC), and differentials leucocyte count,
were determined by the method described by Jain, 1993.

Serum Preparation. The blood collected into plain
bottles was centrifuged at 3000 rpm for 10 min to sepa-
rate the serum from the plasma. The serum was stored
at -20°C for evaluation of liver and renal function test.

Biomarkers of liver function. The serum concen-
tration of aspartate aminotransferase, alanine amino-
transferase, and albumin were determined following the
instruction from the kit manual.

Biomarkers of kidney function. The serum con-
centration of urea, creatinine, and uric acid were de-
termined following the instruction from the kit manual.

Processing of the liver. 24 h after last administra-
tion, animals were sacrificed via cervical dislocation, and
the liver excised, rinsed, and homogenized in a phos-
phate buffer saline (0.1M, pH 7.4) to obtain a 10% w/v
homogenate. The homogenate was centrifuged at 15000
rpm for 10 min with the temperature set at 4°C to obtain
a clear supernatant that was used for biochemical assays.

GST Assay. The activity of GST was assessed as described by
[25]. The flowchart of the study methodology is presented in Figure 1.

Administration of 2 ml/kg Trévo

'

3 hrs later

35 mg/kg Cadmium chloride was administered intraperitoneally

Rats

N\

Rats were sacrificed 24 hrs later

Hepatic Renal
Effect Effect
AST UREA
ALT CREA
ALB URIC
MDA ACID

MDA

GSH
Sob
CAT
GST

GSH
SoD
CAT
GST

Fig. 1. Flowchart of the study methodology.
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Statistical analysis. All grouped data were statis-
tically performed with Prism (GraphPad Prism, 6.01)
software. Differences among groups were evaluated
by one-way analysis of variance followed by Duncan’s
multiple range tests. All values were expressed as the
mean *standard deviation of five animals per group.

Results. Effect of CdCI2 and pretreatment with
trevo on hematological parameters. Table 1 shows
that CdCI2 caused a significant decrease in packed
cell volume (PCV), and hemoglobin (Hb) as com-
pared to the control (p<0.05), while the level of white

blood cells (WBC), neutrophils (Neu), lymphocytes
(Ilymph), monocytes (mon), eosinophil (eos), and ba-
sophils (Bas) significantly increased when compared
with the control. Pretreatment with 2ml/kg of trevo
was able to prevent the anemic and elevation of the
inflammation induced by CdCI2 as observed in the
significant increase in PCV and Hb level as compared
to the untreated group. In addition, the level of other
blood parameters (WBC, Neu, lymph, mon, eos, and
Bas) was significantly decreased as compared to the
untreated group (p<0.05).

Table 1
The effect of trevo on blood hematology parameters of rats exposed to cadmium
TOTAL
PCV (%) HB(d) WBC NEUT LYM MONO | EOSINO BASO
count
Control 48.3+4.77 | 15.8£1.90 | 5.440.30 | 49.74£2.63 | 33.2+3.98 | 5.940.69 2.0+0.15 0.620.08
o3 39.7£3.47*% | 13.2£1.59* | 12.6+1.46% | 57.845.47* | 33.0£3.58* | 12.0£1.12* | 3.0£0.10* | 0.8+0.10*
(35 mg/kg)
Trevo
+ + + + + + + +
(2 ml/ke)+Cd 4744774 | 16.1£1.15# | 9.210.95# | 51.0£5.85# | 40.9£2.65# | 7.3+0.58# | 2.2+0.01# | 0.0£0.00#

Data are shown as mean = standard deviation (SD) for 5 animals. Statistically significant ifferences: p<0.05
(*)=Control group vs Cd; p<0.05 (#)=Cd vs 2 ml/kg trevo

Effect of CdCl, and pretreatment with trevo in se-
rum markers of hepatotoxicity. Table 2, shows that ex-
posure of rats to cadmium caused a significant increase

in the activity of AST and ALT, a significant decrease
in the level of ALB and TP level as compared to the
control group (p<0.05).

Table 2

Hepatoprotective effect of trevo following cadmium exposure based on serum activities of ALT and AST

and concentration of total protein and albumin in control and all experimental groups

GROUP AST (U/1) ALT (U/l) TP (mg/dl) ALB (mg/dl)
control 12.7+1.51 7.940.97 101.6+15.99 5.740.52
CdCl, (35 mg/kg) 22.442.62* 24.0+1.35* 74.0+4.92* 3.340.62*
trevo (2 ml/kg)+Cd 16.540.71° 20.5+1.12¢ 88.6+6.60° 4.340.66°

Data are shown as mean * standard deviation (SD) for 5 animals. Statistically significant differences: p<0.05 (*) =

Control group vs Cd; p<0.05 (*) = Cd vs 2 ml/kg trevo

Pretreatment of the rat with 2 ml/kg of trevo re-
duced the hepatotoxic effect of CdCI2 as observed in
the significant decrease in the serum activity of AST
and ALT, a significant increase in the concentration of
TP, and ALB when compared to the untreated group
(p<0.05).

Effect of trevo and CdCl, on serum markers of re-
nal damage. As presented in Table 3, the effect of trevo

and CdCl, on serum urea, creatinine, and uric acid lev-
el. Exposure of the rats to the CdCI, causes a significant
increase in the serum level of urea, uric acid. and creati-
nine as compared to the control (p>0.05). Pretreatment
of the rats with 2 ml/kg of trevo significantly prevents
CdCl, induced renal damage as observed in the signifi-
cant decrease in the serum level of urea, CREA and uric
acid as compared to the control (p<0.05).
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Table 3
Effect of pretreatment of trevo and CdCl, on serum level of urea, uric acid, and creatinine
following CdCl, exposure
GROUP UREA (mg/dl) URIC ACID (mg/dl) CRT (mg/dl)
Control 5.7%£0.51 150.0+13.70 25.4+1.73
CdCL,(35 mg/kg) 11.7£1.35* 377.2£32.51* 65.0+6.57*
trevo(2ml/kg)+Cd 6.910.55% 218.0+28.67¢ 25.711.41%

Data are shown as mean =+ standard deviation (SD) for 5

animals. Statistically significant differences:

p<0.05 (*) = Control group vs Cd; p<0.05 (*)=Cd vs 2 ml/kg trevo

Effect of CdCl, and trevo on markers of oxidative
stress in the liver and kidney. Figure 1 shows the effect of
CdCl, and pretreatment with trevo on the concentration
of MDA in the kidney (Fig. 1A) and liver (Fig 1B). CdCl,
caused a significant increase in MDA level in the liver

2.0

Fig. 1. The concentration of MDA in the kidney (A) and the

(p<0.0001) and kidney (p<0.05) when compared to the
control. Pretreatment with 2 ml/kg of trevo was able to
prevent the oxidative stress induced by CdCl, as observed
in the low level of MDA in the liver (p<0.05) and kidney
(p<0.05) when compared to the untreated group

liver (B) of male rats after pretreatment with trevo following

exposure to cadmium (35 mg/kg) via intraperitoneal administration. Data are shown as mean =+ standard deviation (SD)

for 5 animals. Statistically significant differences: p<0.001 (**)=Control group vs Cd; p<0.001 (***)=Cd vs 2 ml/kg trevo;
(*) = Cd vs 2 ml/kg trevo

Moreover, CdCI, caused a significant decrease
in the level of GSH in the liver (p<0.001) and kid-
ney (p<0.001) as compared to the control. Pretreat-
ment with trevo was able to prevent the depletion of

>

150

-

(=3

(=]
1

GSH concentration
(U/mg protein)

GSH by CdCl, as observed in the significant increase
in GSH concentration in both the liver (p<0.01) and
kidney (p<0.01) as compared to the untreated group

(Fig. 2).

GSH concentration
(U/mg protein)

Fig. 2. The concentration of GSH in the kidney (A) and the liver (B) of male rats after pretreatment with trevo, followed by
exposure to cadmium (35 mg/kg) via intraperitoneal administration. Data are shown as mean * standard deviation (SD)
for 5 animals. Statistically significant differences: ™ p<0.0001=Control group vs Cd; *** p<0.0001=Cd vs 2 ml/kg trevo;

p<0.01 (**) = Cd vs 2 ml/kg trevo
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Figure 3 show the effect of CdCI, and pretreatment with trevo on CAT activity in the kidney (A) and liver (B)

tissues in male Wistar rats.
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Fig. 3. The catalase activity in the kidney (A) and the liver (B) of male rats after pretreatment with trevo followed by exposure
to cadmium (35 mg/kg) via intraperitoneal administration. Data are shown as mean =+ standard deviation (SD) for 5 animals.
Statistically significant differences: p<0.001 (***) = Control group vs Cd; p<0.001 (***) = Cd vs 2 ml/kg trevo

CdCl, caused a significant decrease in catalase
activity in the liver (p<0.001) and kidney (p<0.01) as
compared to the control (p<0.001). Pretreatment with
2 ml/kg of trevo was able to prevent a Cd-induced de-
crease in the activity of CAT in both the liver (p<0.001)
and kidney (p<0.05) as compared to the untreated
group (p<0.001 and 0.001).
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In addition, CdCl, significantly inhibited the activ-
ity of SOD in the liver and kidney as compared to the
control (Fig. 4A, 4B). Pretreatment of the rats with tre-
vo significantly prevent the inhibition of SOD by CdCl,
as observed in the increased activity of SOD in both tis-
sues as compared to the untreated groups.
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Fig. 4. The superoxide dismutase activity in the kidney (A) and the liver (B) tissues of male Wistar rats after pretreatment with
trevo followed by exposure to cadmium (35 mg/kg) via intraperitoneal administration. Data are shown as mean * standard
deviation (SD) for 5 animals. Statistically significant differences: p<0.01 (**) = Control group vs Cd; p<0.001
(™) = Control group vs Cd; p<0.001 (***) = Cd vs 2 ml/kg trevo

Effect of pretreatment with trevo and CdCl, on
GST activity in the liver and kidney tissues of male Wi-
star rats. CdCl, causes a significant reduction in the ac-
tivity of GST in the liver (p<0.001) and kidney (p<0.05)

as compared to the control. Pretreatment with trevo
was able to significantly increase the activity of GST in
the liver (p<0.001) and kidney (p<0.001) as compared
to the untreated group (Fig. 5).

YKPATHCBKUI XKYPHOA HEDPOAOTIT Ta AlaAidy N24 (72) 2021

OpUriHOABHI HOYKOBI POBOTU 31



Original Papers

Ukrainian Journal of Nephrology and Dialysis, 4 (72)’2021

(=]
o
1

[=2]
o
1

N
o
1

GST activity
(nmole CDNB conjugated/mg protein
° 8

200+

1504

1004

GST activity
(nmole CDNB conjugated/mg protein)

Fig. 5. GST activity in the kidney tissue (A) and hepatocytes (B) of male rats after pretreatment with trevo before exposure to
cadmium (35 mg/Kg) via intraperitoneal administration. Data are shown as mean =+ standard deviation (SD) for 5 animals.
Statistically significant differences: p<0.01 (**) = Control group vs Cd; p<0.05 (*) = Cd vs 2 ml/kg trevo; p<0.001
(™) = Control group vs Cd; p<0.001 (***) = Cd vs 2 ml/kg trevo

Discussion. Cd is one of the heavy metals linked to
renal and hepatic damage, exposure to it can be acute
or chronic [26, 27]. Antioxidant compounds are gen-
erally known to prevent the toxic effect of cadmium
poison [28, 29]. Trevo is an antioxidant-rich product
with various pharmacological activities. The aim is to
investigate the nephro- and hepatoprotective effect of
trevo on cadmium-induced acute renal and hepatic in-
jury in male Wistar rats. Urea is a common biomarker
used in the diagnosis of kidney function. An elevated
level of urea is an indicator of renal damage [30, 31]. In
our result, Cd injection at the dose of 35mg/kg caused
a significant increase in serum urea concentration, in-
dicative of renal damage. An increase in blood urea is
associated with renal injury associated with the leakage
of urea, which indicates nephrotoxicity. This observa-
tion is similar to the result of [11, 12]. Creatinine is an
excretory product of nitrogen metabolism in the kidney.
An increased level of creatinine in the blood is an in-
dicator of kidney injury. In the experiment, the result
shows that Cd exposure caused an elevation in serum
creatinine level. One of the effects of Cd exposure to
humans is a rise in creatinine concentration [32]. This
observation might be due to ineffective reabsorption
of creatinine and a decline in the glomerular filtration
function of the kidney [33, 34, 35]. Uric acid is a prod-
uct of purine nucleotide catabolism, its concentration
increases in the blood of patients suffering from kidney
disease [36]. The observed increase in the concentra-
tion of uric acid in the blood due to Cd exposure also
confirms the nephrotoxic effect of the metal. The neu-
roprotective effect of trevo against cyanide toxicity was
reported by [37]. This beneficial effect of trevo can be
due to its multiple antioxidant phytochemicals, which
reverse the toxic effect of Cd in the kidney. Some of
the phytochemicals in trevo are confirmed to possess
nephroprotective activities. This includes ellagic acid,
lycopene, ascorbic acid, tocopherol, and carotene, ex-
tracted from green tea, grape seed, aloe vera, bacopa,
and turmeric [38]. Concerning the hepatotoxic effect

of Cd, our result reveals that administration of CdCI2
caused significant damage to the liver as observed in
the high concentration of AST and ALT, with a con-
comitant reduction in albumin concentration. Trevo
was hepatoprotective activity against Cd-induced poi-
soning as observed in the low serum concentration of
ALT and AST, and increased albumin concentration.
The increased concentration of ALT and AST is due
to damage to the hepatic membrane by Cd, causing in-
creased permeability of the enzymes to the blood, while
the decrease in ALB can be due to the possibility of Cd
binding to albumin as it was reported to have an affin-
ity for some proteins [39-42]. Thus, pretreatment with
trevo prevented the binding of Cd to albumin and the
leakage of the enzymes from the hepatocytes. One of
the confirmed mechanisms by which Cd exerts its tox-
icity is oxidative stress [43, 44]. In our study, acute ad-
ministration of Cd at 35 mg/kg induced oxidative stress
as observed in the increase in MDA concentration with
a concomitant decrease in GSH, CAT, SOD, and GST
in the liver and kidney of male Wistar exposed rats. This
observation shows that Cd might induce renal damage
by altering the redox status in the rats [45, 46]. The
increased MDA concentration can be due to the gen-
eration of reactive oxygen species (ROS) and reactive
nitrogen species (RNS), which often initiate lipid per-
oxidation and production of MDA [47]. MDA is one
of the markers of oxidative stress, high level of MDA
is often due to oxidative stress. The increased ROS
and RNS overloaded the animal’s antioxidant defense
system and were often marked by low concentrations
of GSH (nonenzymatic antioxidant), CAT and SOD
(enzymatic antioxidant), and GST (catalyze the con-
jugation of toxic compounds with GSH for excretion
from the body). GSH deradicalized the ROS and RNS,
by acting as an electron donor, thereby preventing the
ROS and RNS from reacting with functional biomol-
ecules. SOD and CAT work in a coordinated manner to
catalyze the conversion of superoxide anion (the most
reactive radicals) to water. Thus the multiple effects of
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Cd in inducing oxidative stress were confirmed in our
experiment and were in support of the result. Trevo
showed its rich antioxidant components as observed in
the decreased concentration of MDA, increased con-
centration of GSH, the activity of CAT and SOD.

Conclusion. Our investigation confirmed the
ability of trevo to prevent hepatic and renal damage
induced by cadmium. Administering a dose of 2 ml/
kg BW of trevo was able to restore the homeostasis of
blood parameters, improve the antioxidant system, and
maintain liver and kidney integrity. Further work can
be done to investigate the protective effect of trevo on
long-term exposure to cadmium.
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Abstract. Chronic inflammation, atherosclerosis, tubulointerstitial fibrosis, and vascular
damage play a crucial role in the progression of chronic kidney disease (CKD) in patients with
type 2 diabetes mellitus (DM). However, specific biomarkers that can determine the progression
of diabetic kidney disease, including patients with minimal albuminuria, remain undefined.

The present study aimed to determine markers of chronic inflammation as indicators of CKD
progression in patients with type 2 DM.

Methods. 45 patients with type 2 DM and stage 1-3 CKD were involved in this cross-sectional
observational study. Analysis of cellular mechanisms of CKD progression was performed on
the concentrations of endothelin-1 (ET-1), fibronectin (FN), tumor necrosis factor-alpha
(TNF-a), transforming growth factor beta-1 (TGF-1), and monocyte chemoattractant protein
(MCP) -1) in the serum.

Results. In patients with type 2 DM, an increasing trend in the majority of endothelial and
proinflammatory mediators was found according to the CKD stages despite normal albuminuria.

Conclusions. Concentrations of TNF-a, ET, TGF-B1 and MCP-1 can be used to assess the
progression of CKD in patients with type 2 DM with normal albuminuria. Further researches are
needed to determine early indicators of diabetic kidney disease progression.

Key words: chronic kidney disease, diabetes mellitus, proinflammatory markers, endothelial
status, indicators of progression.
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XpoHiuHe 3anajJieHHs Ta NPOrpecyBaHHs XPOHIYHOI XBOPOOU HHPOK
Y XBOpHUX Ha IyKpoBuii aiadet I1 Tumy

CyMcbKuii nepxxaBHuii yHiBepcuteT MOH Vkpainu

Pesiome. Xponiune 3ananenns, amepockiepos, myoyaoinmepcmuyiansvhuil Giopos ma ypaxcenus cyoun gidiepa-
0mMb KA10408Y poab y namoghizionoeii npoepecysants xpoHiunoi xeopobu Hupox (XXH) y nayieumie 3 yykposum diabemom
(L) 1l muny ma minimansroro arvbyminypicio. Tum ne meHut, cneyudiuni 6iomapkepu, Ki 8UHAYAIOMb NPOPECYBAHHS
diabemu4HOi X60poOU HUPOK, BKAHOHAIOUU NAYIEHMIE 3 MIHIMAALHOK ANbOYMIHYDIEI0, 3ANUUAIOMbCS He BUHAYEHUMU.

Memoro pobomu 6y10 u3HaueHHs MAPKepi8 XPOHiUHO0 3ananents sk iHoukamopie npoepecysanns XXH y xeopux

Ha LJ[ Il muny.

Memoou. lo oonomomenmuoeo obcepeauiiinoeo docaioxcenns 3aay4eno 45 nayienmie 3 LI/ 1 muny ma XXH
I-111 cmadiii. Ananiz kaimunnux mexauizmie npoepecysants XXH euxonano 3a nokasnuxamu emicmy enoomeniny- 1
(ET-1), gpibponekmuny (DH), paxmopy nexpo3y nyxaun asvgha (TNF- ), mpancghopmyrouoeo cpaxmopy pocmy 6ema- 1
(TGF-B1), monoyumaprozo xemoampaxkmarmunozo npomeiny (MCP-1) y cupogamui kposi.

Pesynomamu. Y xeopux na LIJ[ I muny nidsuwenns 6invuiocmi noKa3HuKie cmaty eHoomeniro ma npo3anaibHux
Mediamopie diazHocmyembcsi 8dce Ha pantix cmadisx XXH 3a HopmansHo20 pieHs arv0yMiHypii.

Bucnoexu. Konyenmpauii TNF-a, ET, TGF-B1i MCP- I moxcna suxopucmogygamu 045 OYiHKU Npopecy8anis
XXH y nayienmie i3 IIJ] 11 muny 3 nopmansHoro anrvoyminypicto. Ilodanvuii docnioxncents HeoOXioOHI 045 8UBHAYEHHS PAH-
Hix iHOuKamopie npoepecysants diabemu4Hoi Xopoou HUPOK.

KnrouoBi ciioBa: xporiuna xeopoba Hupok, yykposuii diabem, npo3ananvii mapKepu, cmat endomeniro, iHouxka-

mopu npoepecysanHs.

Beryn. Ilykposuit nia6er (11/1) Ta XpoHiuHa XBo-
po6a HupokK (XXH) cTosTh mopyu y nepeiiky Hailak-
TyaJIbHIIINUX IIPOOJeM Cy4acHOI MEOULIMHM, 3alima-
[OYM 3a TeMIIaMM IIPUPOCTY Cepel OCHOBHMX IIPUINH
cMepri apyre Ta Tpete Micud [1]. omupenicts L1 3a
OCTaHHE JECITUJITTS 3pocja IO MaclITabiB emigeMil
[2-10]. KpiM Toro, croroni LIJ] Bu3HaYeHUIT IK OOVH
i3 TonoBHUX (PAaKTOPiB OOTSKEHHSI mepeOdiry Ta MmiaBu-
IIEeHHST pU3UKY CMEPTHOCTI y TAIi€HTIB, iHQiKoBaHNX
COVID-19 [11].

BinmoBigHo g0 ouiHku MixHapoaHoi denepalii
nmiabety, ynuciao xsopux Ha LI/ y BchoMy cBiTi B 2019
poiii ckiano 463 000 000, ipu upomy y 91 % manieHTiB
IiarHOCTYBaIM IIyKpoBuii giadet 2 tuiry (LI -11 Tumy).
3a mporHo3zaMu HayKoBIiB, 1o 2045 poky Ha LI 6y-
nyTth xBopitu 700 000 000 ocib, MmO CTaHOBUTH IIPU-
ommsHo 10% nacenenns mianetu [12-15]. B Ykpaini
odiliitHO 3apeecTpoBaHO MOHaA 1,2 MJIH XBOpUX Ha
I [16], a mopiudumii npupict momuperocti 1IJ1 B
Vkpaini cknagae 6;1u3bko 4,4% [17]. OcobiuBo He-
CHPUSITINBOIO € TCHICHIIISI 10 HEBIIMHHOTO 3pOCTaHHS
nowmupenocTi /] cepen auTsayoro HaceaeHHs - Bif 8,6
Ha 10 Tuc. gursadoro HaceneHHS y 2005 p. 1o 13,14 Ha
10 tuc. nutgyoro HacexeHHd y 2019 p. [18-20].

Hemixosa Hanis BoaoaumupiBHa
n.demyhova@med.sumdu.edu.ua

HebOe3neka IIJI 2 Tumy mnoasira€ B pPO3BUTKY
YCKJIamgHEHb, cepell SKUX OCOOJIMBE 3HAUYCHHS MAarOTh
ypaxeHHs Hupok [21, 22]. ¥ po3Burky i mporpecy-
BaHHI miabeTnmuHOi xBopoowm HupoK (JIXH) ocHOBHY
poJib BimirpawoTh aekomieHcauisa LIJI, TpuBamicts me-
pebiry 3axXxBOproBaHHSI, piBeHb IIPOTEIHYPii, OXUPIHHS
Ta aprepiaibHa rineprensisa [23-30]. XXH y nauieHTis
3 [1J1 Mmoxe OyTH HACIiAKOM YMCIEHHUX CYIIyTHIX He-
IiabeTMIHMX 3aXBOPIOBAaHb HUPOK, a caMe — MaKpoCy-
NUHHOI aHTioNaTii, iHTepCTULiaIbHOTO HEPPUTY Uuepe3
TOKCUYHUI BIUIUB JIiIKAPCBKUX 3aCO0IB, peLIUIUBYIO-
yoi iH(eKil ceyoBoi cucremu, Towo [1, 31-35]. XXH
€ CTaAiiHMM TPOLECOM, SIKMH iHILiIOEThCS BILIMBOM
PiI3HOMAHITHUX €K30T€HHUX Ta €HJI0TeHHUX (paKTOpiB,
IO MIPUHMAIOTh YIacTh Y IIPOrpecyBaHHI PEHAIBHOTO
MMOIIKOIKEHHS 3 (popMyBaHHAM HedpocKiIeposy [36,
37]. Cuin 3a3Ha4uTH, 11O OIU3BKO y 47% XBOpPUX Ha
1 2 tury XXH € He miaraocrosanoio [38, 39].

Cy4acHi JIOCTiIKEeHHSI TeMOHCTPYIOTh XpOHIiYHe
3aMaJeHHS SIK OCHOBHMM, ITaTOTCHETUIHNI MeXaHi3M
nporpecyBandsg XXH 3aramom ta IXH, 30kpema [23,
40, 41]. Tum He MeHI, crenndiyHi OGiomapkepH, sIKi
BU3Ha4aloTh nporpecyBadHHss XXH y xsopux Ha LIJI 11
TUIY, BKJIIOYAI0OUU MALiEHTIB 3 MiHIMaIbHOIO aJIbOyMi-
HYpi€I0, 3aIUIIAIOTECS He BU3HAYCHUMH.

Merto10 Haiiioi po60Tu 6YJ10 BU3HAYEHHS MapKe-
piB XpOHIYHOTO 3aIajeHHs K iHIUKATOPiB IIporpecy-
BaHHgI XXH y xBopux Ha LIJI II Tumy.

Marepiaan Ta MeToaH AOCHiIKeHHd. o ogHO-
MOMEHTHOTO 00CepBalLliiHOr0 AOCIiIXEeHHS 3alyde-
HOo 45 manienTiB 3 LI/ II Tuny, cepen sxkux XXH I cr
apiarHoctoBaHo y 15 mauientis, XXH II ¢t — y 16 Ta
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XXH III ct — y 14 nauienTis. PoboTa BUkoHaHa 3 10-
TPUMaHHSIM TIpaBUJI O€3MEeKU MAali€HTiB, 30epexeHi
npaBa Ta KAHOHU JIIOACHKOI TiTHOCTI, a TAKOX MOpPasib-
HO-€TUYHiI HOPMU Y BilMIOBIAHOCTi 1O OCHOBHUX TO-
noxenb GSP (1996 p.), konBeHii Pagu €Bpornu mpo
npaBa JoauHu Ta 6ioMenuuuHy (Big 04.04.1997 p.),
I'enbcuHCHKOI nekmapailii BcecBiTHBOT MEMUYHOI aco-
Lialii mpo eTUYHi MPUHLUIIM MPOBEAEHHSI HAayKOBUX
MEAUYHUX JOCiMKEeHb 3a yyacTio moanHu (1964-2000
pp.) i Hakazy MO3 Ykpainu No281 Bix 01.11.2000 p.,
€TMYHOTO Koaekcy ydyeHoro Ykpainu (2009 p.). Vci
Mali€HTU Hagaau iHGOPMOBaHY MUCHMOBY 3roly Ha
Y4YacThb Y JOCTiIXKEHHI.

AHaJli3 KJIITUHHUX MEXaHi3MiB MNpOrpecyBaHHS
XXH BHMKOHAHO 3a IMOKa3HUKAMM BMICTy €HOOTeNi-
ny-1 (ET-1), dioponexktuny (OH), dakropy Hekpo3y
nyxiauH anbda (TNF-a), Tpanchopmytoyoro dakro-
py pocty 6eta-1 (TGF-B1), MoHOUIUTApHOTO XeMoOa-
TpakTaHTHOTO Tpoteiny (MCP-1) y cupoBaTui Kpo-

Bi. JlocnigkeHHs1 TpoBoAMAM Ha aHaniizatopi STAT
FAX303/Plus (Awareness Technology Inc, CIIA) 3
BUKOPUCTAHHSIM HabopiB peareHTiB “RayBio” Bupo06-
HuutBa “RayBiotech” (CIIA) BinmoBigHO 10 MPOTO-
KOJIy BUPOOHUKA.

CratucTuuHy 0OpOoOKy UIUGMPOBUX NAHUX 3i-
CHIOBAJIM 3a JOMOMOIOI0 MPOrPaMHOro 3a0e3MeYeHHS
«Excel» («Microsoft», CIIIA) i «STATISTICA» 7.0
(«Statsoft», CIIIA) 3 BUKOpPUCTAHHSM IapaMeTpuy-
HUX METOJiIB OLIHKM OTpUMaHUX JaHuX. BiporimHicTb
Pi3HULI 3HAYEHb MiX He3aJeKHUMM KiJIbKiCHUMU Be-
JIMYMHAMU BU3HAYasIu 3a t-kputepieM CTbhloaeHTa (Bi-
porinHuMHU BBaxanu BiaMiHHOCTI npu (p<0,05). daHi
MpeacTaBieHo sIK cepeaHe (M) Ta cepeHe KBaapaTuyi-
He BigxineHHs (SD) [42-44].

PesyabTaTu. Kniniko-naGopaTopHy XapaKTepHC-
TUKY BKJIIOYEHUX Y JIOCHIIXEHHS MNalLli€HTIB Mpoje-
MOHCTPOBaHO y Tabsaui 1.

Tabauys 1
Kuiniko-1a00paTopHa XxapaKTeprCTHKA BKIIOYEHNX Y AOCTiIKeHHS NAI[iECHTIB
XBopi Ha mykposwuii giadet 11 Trmy
Tokastiuk XXH I XXH II XXH III
(n=15) (n=16) (n=14)

Bik, poku 58,3+0,2 56,8 £0.4 59,4 +0,9
Yososiva ctatb, n (%) 7 (46,7) 10 (62,5) 8 (57,1)
Tpusanicts LI, poku 8,9+2,1 9,7 £1,8 9,5+£1,6
CucToNiYHUI apTepialbHUI TUCK 144.0 + 22 148.0 + 26 147.0 + 19,6
(MM pT CT)
JiacToniyHUA apTepiaiIbHAN TUCK 85.0 +7.0 103,0 £ 11,6 103,0 £ 11
(MM pT CT)
[eMOII0GiH, T/71 135,3 15,04 116,4 +£24,3 109,1 £18,1
BMicT ceyoBUMHM y KPOBi, MMOJIb/JT 7,1 £0,5 9,6 £1,2 14,7 1,4
Hoboswuii giypes, /100y 1,95 £0,2 1,35 +0,24 1,52 0,21
IIK®, mun/xB/1,73 m? 98,5£3,2 79,612,6 48,242,6

Exckpeuia anpoyminy i ,-MI 3 cedero Ta KoHueHTpauisa f,-MI' y KpoBi 6y CTATUCTUYHO 3HAYYLIO BU-

mumu y mauieHTiB 3 XXH 111 y mopiBusiaHi 3 XXH I Ta II cramiii (Tab. 2).

Tabauysa 2
Anb0yminypisi Ta Konnenrpauii p,-MI y kposi Ta ceui xpopux na LI II Tumy 3anexno Bin cragii XXH
XBopi Ha mykposuii xiadeT 11 Trmy
IToka3nuku prrl(z:ll:)r;zl))omo p
XXH 1 XXH 11 XXH 111
(n=15) (n = 16) (n= 14)
Exckperis B,-MT, 0,18+0,02 0,21+0,01 0,29+0,04 0,6140,06 0,03
MKT/MJI
Buict B,-MI'y kposi, 1,4440,05 2,1240,22 3,13+0,31 4,92+0,46 0,05
MKT,/MJI
ﬁf}fwmm’ 28,7+15,0 90,0+27,0 134,4+37.,6 148,4+91,2 0,01
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Bwmict ET-1 y cupoBaTii KpoBi, B cepenHbOMYy cTaHOBMB 35,9+4,2 nir/min ta 1,6-2,0 pasiB mepeBulyBaB

MOKA3HUKU pedepeHTHUX 3HaUeHb (Tab. 3).

Tabauys 3
IToka3uuku cTany engorenito y xsopux Ha 1T IT Tumy 3anexHo Big cragii XXH
XBopi Ha mykposmii giader I1 Tumy
IToka3HuKM CTaHy I'pyna KoHTpo.II0
enioTestito (n=10) XXHI XXH II XXH I
(n=15) (n=16) (n=14)
ET-1, nr/mn 24,2+1,6 31,242,0 37,5+2,1a 44 3+34a,06
®H, nr/mMn 284,31£23,2 278,0£17,0 256,8+21,2 310,2+26,5
ET/®H, on. 0,08+0,001 0,11+0,01 0,14+0,01a 0,14+0,01

IIpumitka:
XXH-II Ha piBHi p<0,05

Konuentpauist ®H y cupoBarii KpoBi XBOpUM Ha
I II tuny cranoBuia 259,6+17,9 nr/mi, 1o npak-
TUYHO BiINOBinano peepeHUTHUM 3HAUYCHHSIM TPy
KoHTposo. OnHak, BUsBiAeHO, 1o Ha Il cramii XXH
XBOpi XapaKTepu3yBaJuCs TCHACHIIIEIO JO 3HMXCHHS
piBag @H, a na III craxii XXH BinHoBiIeHHSIM pede-
peHTHOrO piBHY (AUB. Tabm. 3).

a — JOCTOBIpHICTb pi3HuLIi y nopiBHsIHHI 3 XXH-1 Ha piBHi p<0,05; 6 — JOCTOBIpHiCTh Pi3HMIII Y TOPiBHSIHHI 3

CuibBigHomeHHs1 ET/®H konuBanoch y Mexax
Big 0,11+0,01 ox. mo 0,14%+0,01 ox. Ta ZOCTOBIpHO TIe-
peBUILYBaJo pedepeHTHI 3HaYEHHS TPy KOHTPOJIIO
(muB. Ta6a. 3). Ha puc.1 npeacraBieHi Bullle 3a3Ha-
YeHi MOKa3HUKM, CTaHIApTU30BaHi 3a piBHIMU pede-
PEHTHUX 3HAYCHb.

s N
3.0
55 ~O— EHnoTeniH-1 KpoBi
’ ~O— @iGPOHEKTHH KPOBi
—O— CuisBignomenus ETK/OHK
2.0 ;
AT TR AO
1 O/
1,0 U\O’__,____—/O
0,5
XXH-I XXH-1I XXH-III
\ y,

Puc. 1. Cranpaptu3zoBaHi (piBHSIMU peepeHTHUX 3HaYeHb) MOKA3HUKU CTaHY €HIOTEIiI0 Y XBOPUX
Ha LI I1 Tumny 3anexHo Big cramii XXH.

SAK MoXHa IiiTH BUCHOBKY 3 JUHAMIYHUX MOJE-
Jielt 3MiHM iHAEKCHUX MOKAa3HUKIB CTaHy €HIOTeJilo,
Mae Miclle BigHocHe migBuieHHs piBHsa ET npu onHo-
yacHoMmy 3MmeHIeHHi BMicTy @H y mamienriB 3 XXH
I1, 1m0 Moxxe 6yTU BUKOPUCTAHO JJISI KJIIiIHIYHOTO MOHi-
TOPUHTY €HIOTEeialbHOI AUCGhYHKILT Yy xBopux Ha [1J]
IT Tumy.

AHaJli3 KOHIIEHTpallii Mpo3anajlbHUX MeaiaTo-
piB BU3HAUWUB, 110 Ha eTamax nporpecyBaHHs XXH y
xBopux Ha LIJI II Tuny, HaiGiabll BUpPa3HUMU 3Mi-
HaMM XapaKTepu3yBaBCs IMOKa3HUK CHiBBiAHOILIECHHS
TGF-B/MCP-1, sixuit cTpiMKo 3poctaB Bxe 3a XXH
II 3a paxyHok miaButieHHs BMicty TGF-B1 Ha 1111 oa-
HoyacHoro 3HuxeHHs1 BMicty MCP-1 (ta6a. 4).
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Tabauysa 4
MegniaTropu 3anajeHnd Ta ix cniBBignomenns y xsopux Ha LIl II Tuny 3anexHo Big craaii XXH
. XBopi Ha mykpoBuii xiadet I1 Tumy
IToka3Huku Ta pedepeHTHI I'pyna koHTpoI0
3HayeHHs (n=10) XXH I XXH I XXH T
(n=15) (n=16) (n=14)
TNF-a, nr/mn 42,312,1 48,312,2 37,1+3,42 46,7+3,1°

TGF-B1, nr/mn 56,0+4,3 232,4+4.7 320,5+6,3? 277,7+4,8%°
MCP-1, nr/ma 144,6+4,8 138,5t4,7 92,3£3,1° 158,648,756
TNF-o/ TGF-B 0,75+0,05 0,21+0,03 0,11£0,012 0,17£0,02°
TNF-a/ MCP-1 0,29+£0,01 0,35+0,01 0,400,022 0,29+0,01°
TGF- / MCP-1 0,38+0,02 1,68+0,12 3,48+0,232 1,74£0,16°

IIpumitka:
XXH-II Ha piBHi p<0,05

Jle1110 iHIII010 3aKOHOMiPHICTIO XapaKTepU3yBaJIu -
cs 3MiHu BMicTy TNF-o: TaHWil IUTOKIH 3HUXYBaBCS
3a XXH II ta migsumyBaBcs 3a XXH III, mpu usomy,
Ha Il crapii BiH cgraB piBHSI HUXYe pedepeHTHOro, a
Ha TPETiil JOCTOBIPHO 3pOCTaB, L0 Ha HAUly AYMKY €
KOMIIEHCATOPHUM MPOSIBOM CTaHy MpOo3anajbHOI Bif-
TOBI/i.

Hemo menm iHpopmatuBHuMU, HiX TGF-B1 Ta
TNF-a, BusgBunucsg 3aMminu BMicty MCP-1 (nuB. TabJ1.
4): y xBopux Ha XXH I iioro piBeHb 3MEHIITyBaBCSI MO~
PIBHSIHO 3 pe(bepeHTHUMM 3HAYEHHSMU, a Ha TPETiil
cranii XXH pi3zko 3pocraB, repeBUILYIOUH i pepepeHT-
Hi 3HAY€HHS i 3HaUYeHHs MOKA3HUKIB iHIIKUX IpyM, 110

4 — MOoCTOBipHiCTh pisHuLi y opiBHsIHHI 3 XXH-I Ha piBHi p<0,05; ° — TOCTOBiIpHICTh Pi3HMULII Y TOPIBHSIHHI 3

MOX€ CBiIUUTHU MPO Mepedya0BY KJIITUHHUX MEXaHi3-
MiB po3BUTKY XXH Ta cityrye iHnuKaTOpoM ii mporpe-
CYBaHHS i OMHUM i3 1iarHOCTUYHUX KPUTEPiiB Mporpe-
CyBaHHS Ha paHHix ctamisx XXH.

BuBueHHS TMOKa3HWKIB CHiBBIAHOIIEHHS MiX
BmictoM TNF-a, TGF-f1 Ta MCP-1 BusiBuio, uio ui
iHAEKCH OyJM HecTaOiTbHUMM Ta BU3HAYAIMCS CTai-
€0 XXH, npu ubomMy 3a3Ha4UMO, 10 HAOIBII BUpa-
XKEHUMHU 3MiHAMM XapaKTepU3yBaJIOCh CBiBBiTHOIIIEH-
H TNF-0/MCP-1, Tonmi sk cniBBigHOomeHHsT TNF-a,/
TGF-B nHa Bcix cragisx XXH 0yno ctaTucTMyHO 3Ha-
YyII0 HUKYMM y MOpPiBHSIHHI 3 KoHTposeM (p<0,01)
(puc. 2).

10,0
9,0 /‘ \\
i - N
7,0 / \
6,0 / /ON
5,0 g// : \\JO
4,0
—O0— TNF-q —O— TGF-p1
3.0 O— MCP-1 —O— TNF-o/ TGF-p S|
20 —O— TNF-o/ MCP-1 —O— TGF-B / MCP-1
————————— O_ LT Ry e+ —
1.0 OLU\ TS
0,0 e s .
XXH-1 XXH-II XXH-III

Puc. 2. CrangaptusoBaHi (piBHSIMU peepeHTHUX 3HAYEHb) MOKA3HUKU LIMTOKIHOBOTO MPOMIII0 XBOPUX
Ha LI II Tuny 3anexHo Big cragii XXH.
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OOroBopeHns. 3HayHa pO3IMOBCIOIKEHICTh Ta
TsikKKi Hacnigku XXH 3yMOBIIOIOTH iHTEpeC HayKOB-
1iB 10 AOCHIMXKEHHS OioMapKepiB Ta MOJEKYISIPHUX
MEXaHi3MiB ypaxeHHsI HUpoK y xBopux Ha LI 1T Tumy
[45]. 3okpema, cBOoe€uacHe BMU3HAYEHHs OioMapKepiB
ypaXeHHsS HUPOK MOXE€ MOKpalluTu cTpatudikalito
pU3UKy BUHUKHEHHS abo mporpecyBaHHs IXH y na-
HOi Koroptu nauieHtiB. Binomo, mo LIJI IT Tuny aco-
LIIOEThCS i3 XPOHIUHUM 3ananeHHsM [46]. 3amanbHa
peaxiisi gBJsS€ COOOI0 CKJIAAHUI MEXaHi3M y SKUAU
3ajlyueHo 0e3Jliu KJIITUH i MOJEKYJ, A€ BJIaCHE LIMTO-
KiHU i 3a0€e3Meuyl0Th MOCiJOBHICTh Ta 3aBEPIIEHICTh
iMyHHoOT Bignosini [47]. Came 0coOGJMBOCTI XpOHiu-
HOI 3alajbHO1 peakllii, UMOBipHO, BU3HAYAIOTh Mepe-
oir LI IT tunmy Ta wBUAKiCTh mporpecyBaHHsa XXH
y JaHOi KOTOpPTM MallieHTiB. Pe3ynbTatu Halux ao-
CJIIIXKeHb MPOJAEMOHCTPYBaIH, 1110 y XBopux Ha LI 11
TUITy TiABUIIEHHS BMICTy Mpo3anajJbHUX MeNiaTopiB
Ta eHaoTesiaabHa JUCHYHKIIS CIOCTEPIraloThbCs BXKeE
Ha paHHix cTtafisgx XXH, HaBiTb 32 HOpPMaJILHOTO PiBHS
anbOyMiHypii.

EnpoteniasibHa TUCHYHKIIIS € OMHUM i3 paHHiX Ta
BaXJIMBUX KOMIIOHEHTIB nmatoreHe3y XXH y manieHTiB
i3 LI 11 Tumy [47-49]. BHacninox rinepriikeMii Binoy-
BA€THCS NIIKO3WIIOBAHHS MPOTEIHIB Y Pe3yabTaTi 4Oro
YTBOPIOIOTHCS iHTepMeAiaTH, 1110 OepyTh yyacTh y cepil
MOBIBHUX XiMIYHUX PEaKIlili, i yTBOPIOIOTHCS KiHIEBI
MPOAYKTU TJiKO3WTIOBAHHS MiJl BILIMBOM SIKUX Y HUP-
KOBHUX KJIyOOouKax mopu 0a3anbHOI MeMOpaHU 30i1b-
IIYIOTBCS, KJIIyOOUKOBAa MPOHUKHICTh MiICUTIOETHCS
(48, 49]. lin BruIMBOM MOBrOTPUBAIOI riMmepriiKeMii
niaBuiyeTbes cekpenist ET-1, akuii 3niiicHIOE CUIIbHY
i TOBrOTpUBaIy Ba30KOHCTPUKILiIO, IO MPU3BOAUTH 10
MiABUILIEHHS NepudepiiiHOro onopy, 3HUXKEHHS HUP-
KOBOTO KpoBoTOKY Ta LIIK® [48, 49].

JlitepaTypa (References):

oo migBUILIEHHS BMiCTy Mpo3anaibHUX Meaia-
TOpiB, TO MAaKCUMaJIbHUX 3MiH y HaIIOMY JOCJIiI)KeHH1
3a3HaB piBeHb TGF-B1, skuii 3HaYHO MiABUIIyBaB-
ca Bxe 3a XXH II. TGF-B1 € nonidpyHkuioHatbHUM
LIUTOKIHOM i HaJIeXXUTh A0 HAWOUIbII MEePCIeKTUBHUX
MOJIEKYJISIDHUX MapKepiB, OCKIJIbKY BiH 3aJIy4eHUN K
Yy peryisiuiio MpoueciB KJIITUHHOI TpoJiidepaltii, au-
(epeH1iIOBaHHS Ta allONTO3Y, TaK i Y BHYTPilIHbOKIi-
tuHHi npouecu [50]. docnimkenus T.C. Llumban Ta-
KOX MPOJIEMOHCTPYBau, o KoHueHtpauis TGF-f1y
CUpPOBaTILIi KpOBi XBOpMX 3ajiexkasa BiJ cTaaii niadeTuu-
HO1 Hedpomnarii i 3pocTana 3 MPOrpecyBaHHSIM LbOTO
yckiagHeHHs [51].

€ naHi, wo y xsopux Ha XXH I-II craniii BMicT Me-
JliaTOpiB 3aMaJieHHs Y KPOBi 3aTMIIAETHCS Y MeXax pe-
(bepeHTHUX 3HAYEHb Ta MOYMHAIOTH MiABUILYBATUCH 3i
sHkeHHsIM [ITK®, nocsiratloun MakKCUMaTbHUX 3HAU€Hb
3a pO3BUTKY TepMiHaibHOI cTamii XXH [23, 41, 52]. Pos-
BUTOK aJIbOYMiHYypii BBaXKAETHCS MOYATKOBUM SIBUILEM
IOXH, ane npu6ausHo y 10—30% naiieHTiB 3 MiHiMaIb-
HOIO aJIbOYMiHYpi€I0 BXE€ CIOCTEPIra€ThCsl 3HMXKEHHS
dynxkuii Hupok [52]. KpiM Toro, nokasaHo, 110 XpOHiu-
He 3amnajeHHs, aTepoCKJIepo3, TYOYIOiIHTepCTULLiaAbHUI
(idpo3 Ta ypaxkeHHsI CyAUH BilirpaloTh KJIOUOBY pOJb Y
narodizionorii mporpecyBanHs XXH y maiientis 3 JIXH
Ta MiHIMaJIbHOIO aIbkOyMiHypi€lo [52, 53].

BucHoBku. TIlporpecyBanHst XXH y XxBopux Ha
LI IT Tumy XapakTepu3yeThbCsl CUCTEMOIO KJIITUHHUX
B3a€EMO3B’SI3KiB, IKi MOXYTbh OyTM BUKOPUCTaHI JJIs Jia-
rHoctuku JIXH Bxxe Ha paHHix ctagisix XXH. KoHieH-
tpauii TNF-a, ET, TGF-B1 i MCP-1 MoxHa BUKopuc-
TOBYBATHU Jyis OLliHKU nporpecyBaHHs XXH y naiieHTiB
i3 LI 11 Tumy 3 HopManibHOIO anbbyminypieto. [loganbiii
JIOCHTIIXKEHHSI HEOOXiHI U1 BU3HAYEHHST PaHHIX iHIM-
KaTopiB MporpecyBaHHs 1iabeTUYHOI XBOPOOU HUPOK.
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Abstract. The risk of malignancy development in kidney transplant recipients (KTRs) is 2-3 times
higher than in the general population. This picture, which emerged with chronic immunosuppressive
use, has become more prominent in recent years as the ongoing cause of death in this population.
This study aims to determine the common features of KTRs with malignancy in follow-up under a
single-center experience. Thus, it is to save time by correctly determining our focus points in patient
Jfollow-up.

Methods. The files of 403 patients who underwent kidney transplantation between 2005 and 2020
in our hospital were reviewed retrospectively. The clinical findings at admission were age, gender,
primary disease, use of cyclophosphamide before transplant, duration of dialysis, number of human
leukocyte antigen mismatch, transplantation time, previous rejection, the existence of associated viral
infections, comorbid diseases, used induction therapy, maintenance immunosuppressive therapy,
allograft survival, recipient survival, malignancy development time after transplantation, serum
creatinine, glomerular filtration rate (GFR) and presence of proteinuria and hematuria. Using these
data, we retrospectively analyzed the incidence and types of malignancies in KTRs.

Results. During the follow-up period, 22cancer cases have been developed. The median age of the
patient was 60 years (IQR 45-64.3) and patients were mostly male (77.3%) The median follow-
up period was 111.5 months (IQR76.3—128.3). The median duration of dialysis was 54 months
(IOR 11.5-78). The etiology of primary kidney disease in most KTRs recipients was unknown. The
percentage of patients with mismatch 3 and above 3 was 86.3%. While the majority of patients received
anti-thymocyte globulin (86.4 %) as induction therapy, maintenance therapy was mostly tacrolimus +
mycophenolate mofetil + prednisolone (86.4 %). The median time from transplantation to the initial
malignancy was 17.5 months (IQR 5-61.3). The most common initial malignancy was skin cancer
(22.7%), followed by renal cell carcinoma originating from the native kidney (18.2%).

Conclusion. Renal transplantation is the most favorable renal replacement therapy. Malignancies are
now among the important causes of death in KTRs and these patients have a higher risk of developing
cancer than the general population. Therefore, screening for cancer at certain intervals, especially in
long-term and elderly recipients after transplantation, will positively affect the survival of the patient
and functional renal graft.

Key words: renal transplantation, renal transplant recipients, malignancy, risk, mortality..
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Mepaa Meme, Eprion ITapmakcis

3/105KiCHI HOBOYTBOPEHHS Y PEIMIIEHTIB TPAHCILIAHTOBAHOI HUPKM:
PETPOCNEKTHBHE OJHOLIEHTPOBE OMMCOBE JOC/IiXKEHHS

VYHiBepcuUTeT HayK PO 300POB 51, HaBYaJbHUI rocmiTanb iM. Kapransa JIrordi Kipmapa, Ctamoyi, TypeaunHa

PestoMe. Pusux pozgumky 3105KiCHO20 HO80YMBOpeHHs y peyunichmie mpancnianmosaroi hupku (PTH) ¢ y 2-3
Pa3U BUWUM, HIXC Y 3a2aAbHill NONYASYIT, Wo 00YyM08AeHO NOCMITIHUM 3ACMOCYBAHHAM IMYHOCYNPECUBHUX 3ac00ié ma €
Yacmor npuUHoOr cmepmi 6 yii nonyaayii. Lle docaidxcenus mae na memi euznauumu 3aeanvHi Kainiuni pucu PTH 3i
310SKICHUMU HOBOYMBOPEHHAMU, U0 00360AUMb 3A0UAOUMU HAC, NPABUABHO GU3HAYAIOUU MOYKU (hOKYCY8aHHs nid uac
cnocmepedicerts 3a NayieHmamu.

Memoou. Pempocnekmueno 6y10 npoananrizosano meduuny dokymenmauito 403 nauicumis, akum o6ysa npose-
dena mpaucnaaumayis Hupku 6 nepiod 3 2005 no 2020 poku. Touxamu inmepecy 0yau ik, cmams, nepeuHHe 3ax60-
PHOBAHHSA, 3ACMOCY8AHHS yuKAoghochamioy neped mpancnaanmayicto, mpusasicme dianizy, Kinekicmo Hegionogionocmi
aHmueeHy Aelikoyumie AH0OUHU, 4aC MPAHCNAAHMAiT, NONnepeoHE 8iOMOpeHeHHS, HASABHICMb CYNYMHIX 8iDYCHUX IHQeK -
yiil, CynymHi 3axX60pr68aHHs, BUKOPUCMAHA iHOYKUIlIHA mepanis, niOmpumyo4a iMyHOCYnpecugHa mepanis, UICUBAH-
HSl AA0MPAaHCNAAHMAMA, BUNICUBAHHS PEUUNIEHMA, 4aC PO3BUMKY 3105KICHO20 HOBOYMEOPEHHS NicAs MPAHCHAAHMAYII,
CUpOBaMKO0BUL KpeamuHin, weuokicmo Kkayoourxosoi ginempauii (LIIKD) i nasenicmo npomeinypii ma eemamypii. Bu-
Kopucmogyouu yi 0ani, Mu pempocneKmueHo npoananizys8aiy 4acmomy ma munu 3105aKicHux Hogoymeopers y KTP.

Pezyaomamu. 3a nepiod cnocmepescents 6yn0 eusenero 22 eunadku 31058KicHo2o HogoymeopenHs. Cepeoriil ik
nayienmie cmanosug 60 pokie (IQR 45-64,3), nauicumu nepesasicro 6yau wonosikamu (77,3%). Cepeoniii nepioo cno-
cmepesxcennsi cmanosue 111,5 micayie (IQR76,3—128,3). Cepednss mpusanicmo dianizy ckaana 54 micayi (IQR 11,5-
78). Emionoeis nep8urH020 3ax60proeants HUpoK y Oinvuiocmi peyunienmie KTP 6yaa nesidoma. Y moii uac sk 6invuiicme
nayienmie ompumyeanu aHmumumoyumapruii enooyain (86,4 %) sk indykuitiny mepanito, niompumyroua mepanis 6yaa
nepesaxncHo maxpoaimyc + mixogenoram mopemun + npeounizonon (86,4 %). Cepedniii uac 6id mpancnianmauii 0o
ymeopenHts 310aKicHoi nyxaunu cmanosus 17,5 micayie (IQR 5-61,3). HaiinowupeHiuumu 3109KICHUMU HOBOYMBOPEH -
Hamu 6yau pax wikipu (22,7%) ma HUPK08O-KAIMUHHA KAPYUHOMA, w0 noxodumb 6id Hamuenoi Hupku (18,2%).

BucHoeok. 3105KicHi HOBOYMEOpeHHs HA Cb0200HI € 00Hier 3 saxcausux npuqur cmepmi y PHT. Oukonoeiunuii
CKPUHIHe Hepe3 NegHi NPOMINCKU 4acy, 0co0AUB0 Y 00820CMPOKOBUX PeUUNieHmie ma peyunicHmie AimHs020 8iKy nosu-
MUBHO 8NAUHE HA BUICUBAHHSA NAYIEHMA Ma PYHKUYIOHYBAHHS HUPK0B020 MPAHCNAAHMAMA.

Ka040Bi cioBa: mpancnianmauis Hupku, peyunicHm, 3105KICHI HOBOYMBOPEHHS, DUUK, CMEPIMHICMb.

Introduction. Kidney transplantation is a modal-
ity of kidney replacement therapy with the longest sur-
vival and the best quality of life in patients with end-
stage renal disease (ESRD). Worldwide, the number
of organ transplantation has increased from 19,864
in the year 2000 to 102,664 in 2017, and kidney and
liver transplantation account for about 90% of total
transplantations [1, 2]. As a result, an increased risk
of a wide variety of cancers associated with solid organ
transplantation has been observed. The most compre-
hensive data comes from a cohort study that analyzed
the prevalence of malignancy in more than 175,000
solid organ transplant recipients between 1987 and
2008. The most common organs transplanted in-
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cluded the kidney, liver, heart, and lung (in 58, 22,
10, and 4 percent of cases, respectively) [3]. With the
advancement of transplantation surgical techniques
and the development of potent immunosuppressive
agents such as calcineurin inhibitors (CNIs) for main-
tenance therapy after transplantation, the life expec-
tancy of patients was prolonged and the percentage of
long-term functioning kidney grafts increased. How-
ever, kidney transplant recipients have suffered from
significant complications, particularly cardiovascular
disease and cancer [4].

The cumulative incidence of solid organ cancers
after kidney transplantation increases 4-5% after the
first 5 years, 10% after 10 years, and more than 25% af-
ter 20 years [5, 6, 7]. Compared with the general popu-
lation the European Renal Association—European Di-
alysis and Transplantation Association (ERA—EDTA)
registry showed that the standardized mortality ratio
(SMR) for cancer was 1.7 (95% CI 1.6—1.8) among
44,540 transplant recipients. In addition, in the ERA—
EDTA cohort, transplant recipients aged 20—29 years
had the lowest rate of cancer mortality at 0.5 deaths per
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1,000 patient-years, which increased progressively to
25.6 deaths per 1,000 patient-years in recipients aged
>80 [8].

Analysis of all cancers found that the average age
at diagnosis was 40 years and the average delay was ap-
proximately three to five years after transplantation [9-
11]. Kaposi sarcoma is 300-fold among kidney trans-
plant recipients, non-melanoma skin cancers 2-40 fold,
lip cancer 10 fold compared to the general population.
It has been reported that cancers with viral oncogen-
esis as a proposed pathogenic mechanism such as post-
transplant lymphoproliferative disorder (PTLD) are
4-16 times more common [3, 5, 6, 12-14]. Incidence,
mortality and risk factors for posttransplant malignancy
(PTM), show significant ethnic and geographical dif-
ferences. Non-melanoma skin cancer (NMSC) and
non-Hodgkin lymphoma (NHL) are the most common
PTMs in the United States and Europe [3, 6, 13, 15].
In contrast, stomach and kidney cancers are commonly
reported PTMs in Asian countries [16-18]. In a retro-
spective cohort study by Jeong S et al. comprehensive
information on PTMs in East Asia was provided using
a national population-based database. A total of 9915
kidney recipients between 2003 and 2016 were includ-
ed. During this period, 598 cases (6.0%) of de novo
PTMs occurred. The most common PTM was thyroid
cancer (14.2%), followed by colorectal (11.2%), kidney
(10.7%), and stomach cancers (8.9%). The standard-
ized incidence ratio for all-site cancer was 3.9. The
risks of Kaposi sarcoma and kidney cancer were more
than 10 times those of the general population (13.5%),
NHL (12.4%), stomach cancer (9.0%), and colorectal
cancer (7.9%). In this study, while advanced age and
graft dysfunction were correlated with the risk of de-
velopment of PTM the geographical difference in the
frequency percentage of the cancer type was also noted
[19]. In a nested case-control study of 12,805 KTRs,
Van de Wetering et al reported that 56%of all deaths
in patients with a functioning renal graft were due to
malignancy [20].

The reasons for the higher rate of cancer mortal-
ity in kidney transplantation compared to the general
population may be due to differences in tumor biology
due to immunosuppression, accompanying comorbid
diseases, and the time of clinical onset [7, 21]. Second-
ary malignancies that develop in transplant recipients
have been attributed to several factors including sun
exposure, concurrent viral infection, pre-transplant di-
alysis, notably the extent and duration of immunosup-
pressive therapy. At least four viruses may be cocarcino-
genic in transplanted patients, including Epstein-Barr
virus (EBV), human herpesvirus 8§ (HHV-8), human
papillomavirus (HPV), and the Merkel cell polyoma-
virus (MCV). In rare cases, malignancy has been trans-
planted from the donor but can cause metastatic cancer
in the immunocompromised transplant recipient. The
risk of inadvertently transplanting malignant cells ap-
pears to depend on the type and extent of the donor’s
cancer [22].

Consequently, it has not been clearly proven that
a particular immunosuppressive regimen increases or
decreases risk. In fact, cancer risk is more related to the
dose and duration of the medication regimen. In ad-
dition to the immunosuppressive drugs used, other risk
factors we should pay attention to such as age, history
of smoking, underlying kidney disease and history of
prior cancers [15, 23, 24, 25]. De novo malignancies
in transplant recipients have an aggressive course and
higher mortality rate compared to the general popula-
tion. Although treatment and follow-up strategies are
largely based on general population data, the more
accurate approach is to personalize each recipient ac-
cording to current risk factors [26]. Therefore, periodic
cancer screening and prophylactic measures are essen-
tial in the transplant patient to prevent and detect ma-
lignancies. The American Transplantation Association
Clinical Practice Guidelines Committee has published
recommended guidelines for cancer screening in kidney
transplant patients [27]. The approach to PTM begins
with general preventive measures. First, excessive im-
munosuppression or repeated exposure to antilympho-
cyte drugs should be avoided and careful screening of
the patient and donor should be done prior to trans-
plantation to help detect malignancy.

If malignancy is detected, immunosuppressive
therapy may need to be reduced, changed, or even dis-
continued. Here the priority is the life of the patient,
the graft can be sacrificed. For patients with pre-exist-
ing tumors, the recommendations that determine the
probability of recurrence according to the tumor type
are followed and alternative treatment approaches are
determined with the approval of the oncologist. This
group of patients should be followed more closely.
However, any changes in immunosuppressive regimens
should be prepared for the risk of allograft rejection or
impaired renal function. Although there are rules ac-
cepted in the general population, the risk of cancer in
this group of patients should always be evaluated with a
personalized approach, taking into account the concur-
rent comorbidities [13, 15, 23-25].

Subjects and Methods. The files of 403 patients
who underwent kidney transplantation between 2005
and 2020 in our hospital were reviewed retrospectively.
After exclusion of the patients with graft removal (n=4)
and who died (n=9) in this period, the study popula-
tion was comprised of 390 KTRs. The following data at
admission and follow-up including clinical and labora-
tory findings were obtained from medical records. The
clinical findings at admission were age, gender, primary
disease, use of cyclophosphamide before transplant,
duration of dialysis, number of human leukocyte anti-
gen mismatch, transplantation time, previous rejection,
the existence of associated viral infections, comorbid
diseases, maintenance of immunosuppressive therapy,
used induction therapy, allograft survival, recipient sur-
vival, malignancy development time after transplanta-
tion, serum creatinine, GFR, presence of proteinuria
and hematuria. Using these data, we retrospectively
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analyzed the incidence and types of malignancies in
KTRs. Induction therapy consisted of basiliximab (chi-
meric monoclonal antibody against interleukin 2), an-
ti-thymocyte globulin (ATG) and methylprednisolone
based on individual immunologic risk. Maintenance
treatment comprised CNIs (cyclosporine A (CYC) or
tacrolimus (TAC) or inhibitors of mammalian target
of sirolimus (sirolimus or everolimus), mycophenolate
mofetil (MMF), and prednisolone (DC). If the patient
has a past history of BK virus, Epstein-Barr virus, cyto-
megalovirus, parvovirus, hepatitis B and hepatitis C in-
fection, they are included in the relevant viral infection
group. Over 2 erythrocytes in the urine were accepted as
hematuria and 1 (+) above as proteinuria.

However, although not all tests have been per-
formed for each patient due to personal conditions,
the general approach was monitoring patients by per-
forming a clinical examination, esophagogastroduode-
noscopy, abdominal ultrasonography and fecal occult
blood test at least once a year. For female patients, we
recommended Papanicolaou smear test, mammogra-
phy and breast ultrasonography yearly and tumor mark-
ers and computed tomography (CT) yearly for patients
over 50-years-old. All patients with chronic hepatitis B
or C received antiviral therapy and achieved sustained
acceptable viral response before renal transplantation.
AFP and liver sonography are checked every 3 months
for this group. In the follow-up period, observation of
microscopic or gross hematuria is verified with cystos-
copy. Testing for serum PSA levelfor male KTRs are ar-
ranged. Patients with pretransplant native kidney cysts
were checked by annual ultrasonography after renal
transplantation.

Continuous variables are expressed as medians and
interquartile ranges (IQRs). Categorical variables are
summarized as frequency and percentage.

Results. During the follow-up period, 22 cancer
cases have been developed (Table 1).

As presented in Table 1, the median age of patients
was 60 years (IQR 45-64.3) and patients were mostly
male (77.3%). The median follow-up period was 111.5
months (IQR76.3—128.3). The median duration of di-
alysis was 54 months (IQR 11.5-78). The ctiology of
primary kidney disease in most KTRs was unknown. A
total of 15 KTRs (68.2%) underwent renal replacement
therapy from living donors. Panel reactive antibody
(PRA was over 30% in 4 patients before transplantation.
Cyclophosphamide was administered to a single patient
prior to the transplant. One patient had been operated
on with the diagnosis of renal cell carcinoma (RCC) 5
years before the transplant. The percentage of patients
with mismatch 3 and above 3 was 86.3%. Only 4 pa-
tients had a history of viral infection. The acute rejec-
tion period was present in 18.2 %. While the majority of
patients received ATG (86.4 %) as induction therapy,
maintenance therapy was mostly TAC + MMF + DC
regimen (86.4 %). The median serum creatinine of pa-
tients was 1.44 (IQR 1.1-2.3) and median eGFR was
48.5 (IQR 31.5-69.3). The percentage of co-morbid

diseases in patients was 13.6 % for diabetes, 77.3 % for
hypertension and 22.7% for coronary heart disease, re-
spectively. In the follow-up, 59.1 % of the patients had
proteinuria and non of them had hematuria.

The median time from transplantation to the initial
malignancy was 17.5 months (IQR 5-61.3).

RCC was detected in native kidneys in 4 patients.
Basal cell carcinoma (BCC) was detected in 2 patients
and squamous cell carcinoma (SCC) was detected in 1
patient, while both BCC and SCC were detected in 2
patients at consecutive times. Two patients diagnosed
with lymphoma did not have a history of viral infec-
tion. Laryngeal cancer was detected in one patient and
medulloblastoma in another patient. Both patients with
prostate cancer were over 75 years old. One patient had
endometrial cancer, 2 had thyroid papillary cancer,
2 had gastric cancer and 2 had lung cancer. A total of
four patients died after the diagnosis of cancer. Among
these patients, the patient diagnosed with BCC died of
pancreatitis 30 months later. Another patient commit-
ted suicide about a month after being diagnosed with
lymphoma. Another patient who had nephrectomy with
the diagnosis of RCC 5 years ago and received oncol-
ogy approval before transplantation died 10 months
after transplantation, probably due to lung metastasis
of RCC. The last patient diagnosed with gastric cancer
eight years after kidney transplantation, died of mul-
tiple organ failure due to diffuse metastasis 3 months
after diagnosis.

Discussion. Malignancies are the second most
common cause of mortality and morbidity in recipients
after kidney transplantation. Also, kidney transplant re-
cipients are twice as likely to develop cancer and die as
the general population. Therefore, both donors and re-
cipients should be screened for possible malignancy dur-
ing the transplant preparation process. Potential recipi-
ents with previous cancer history should wait 2-5 years
before transplantation, depending on the type and course
of cancer [4]. Despite the remarkable burden of cancer,
donors or recipients do not have a detailed screening and
guide for cancer. Unfortunately, treatment protocols
applied to the general population are valid for cancers
detected after transplantation. When modifying the im-
munosuppressive regimen in PTM, the risk of allograft
rejection or deterioration should also be taken into ac-
count and the treatment should be arranged to maintain
the balance of both conditions [28].

Interestingly, a large cohort study showed that a
history of previous malignancy does not have an addi-
tive effect on cancer-specific and all-cause mortality
in KTRs who develop cancer [29]. A recent study re-
ported that RCC is associated with a variety of etiolo-
gies, including demographic features, dialysis duration,
medical indications for transplantation and kidney
failure function [30]. Studies have determined that age
and gender are risk factors for cancer in transplant re-
cipients. Among recipients at the transplant age 55, the
S-year absolute cancer risk is at least three times higher
than the group <35 years of age [31].
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However, there is a higher relative risk of cancer
in younger transplant recipients due to low cancer inci-
dence at a young age in the general population. There-
fore, compared to the general population, the relative
risk of cancer in young transplant recipients under 30
years of age was 10 times higher, whereas in recipients
over 55 years of age this risk was only two to three times
higher [25, 31, 32]. In addition, male transplant re-
cipients have a 20-30% higher cancer risk than women
overall [24, 33]. Similarly, in our study, the median
age of the patient was 60 years and patients were mostly
male (77.3%).

There is a dose-dependent relationship between
CNIs and secondary malignancies. Limited evidence
from animal experiments suggests that CYC can pro-
mote cancer progression through the production of
transforming growth factor-beta (TGF-beta). In vitro,
CYC induces invasive behavior of non-transformed
cells with dramatic morphological changes; Addition-
ally, administration of CYC supports tumor growth in
immunodeficient animals [34, 35]. Data from one se-
ries suggest that the use of TAC increases the risk of ma-
lignancy following kidney transplantation [36]. TAC,
like CYC appears to increase TGF-beta levels, which
is clearly associated with tumor growth [37]. In addi-
tion, in prospective comparisons of CYC and TAC in
kidney or liver transplantation, there was no difference
between the two districts in cancer development after 3
or 5 years of follow-up. A direct cause-and-effect rela-
tionship between CNIs and cancer development is still a
matter of debate [38, 39]. Also, the use of azathioprine
has been associated with the development of neoplastic
post-transplantation, particularly with an increased risk
of cutaneous cancers [22]. Compared with other im-
munosuppressive medications, sirolimus has direct an-
titumor effects and reduces the risk of malignancy [40,
41, 42, 43, 44]. Several retrospective studies and case
reports have described a variety of clinical outcomes
following the transformation of mTOR inhibitor-based
immunosuppression following a cancer diagnosis [45,
46]. In a study involving 15 kidney recipients, it was ob-
served that the lesions regressed by replacing CYC with
sirolimus after cancer diagnosis [47].

In another cohort study of 20 KTRs with post-
transplant cancer, CNIs, azathioprine, or MMF were
discontinued after sirolimus initiation and after a mean
follow-up of 14 months, complete regression was ob-
served in 4 patients with Kaposi’s sarcoma and 2 pa-
tients with PTLD. On the other hand, it was found
that the disease progressed in patients with advanced
or extensive cancer. Allograft function was preserved
in all patients except one with T-cell lymphoma [45].
The best data were derived from a systematic review
and meta-analysis of randomized trials comparing im-
munosuppressive regimens with and without sirolimus
in kidney and kidney-pancreas transplant recipients.
Compared to controls, sirolimus provided a 40 percent
reduction in overall risk and a 56 percent reduction in
non-melanoma skin cancer risk. In contrast, analysis

of de novo sirolimus trials revealed no difference in
malignancy risk between sirolimus and controls; how-
ever, sirolimus was associated with an increased risk of
cardiovascular and infection-related mortality in this
meta-analysis [48]. MMF impairs lymphocyte func-
tion by blocking purine biosynthesis through inhibi-
tion of inosine monophosphate dehydrogenase. Thus,
by inhibiting this enzyme, which increases dramatically
in some malignancies, it may create some antiprolif-
erative effect and may actually be associated with a de-
creased risk [22, 49-51]. In two large registry studies
[Organ Procurement and Transplantation Network/
United Network for Organ Sharing (OPTN/UNOS)
and Collaborative Transplant Study CTS], differences
in cancer rates could not be demonstrated in mycophe-
nolate-containing regimens when compared with my-
cophenolate-free regimens. In the MMF group, there
was a trend toward a lower risk of malignancy in both
registries [S0]. However, complete cessation of CNIs
therapy in patients who develop post-transplant can-
cer may affect both patient and graft survival. There are
also studies showing that it will have a harmful effect.
A multicenter, retrospective cohort study of 104 KTRs
with PTLD demonstrated that discontinuation of CNI
therapy was the most important risk factor for graft loss
and patient death [52, 53]. Antibody therapy against T
lymphocytes (such as OKT3 or antilymphocyte serum)
predisposes to PTLD, particularly caused by EBV [30].
While the majority of patients received ATG (86,4 %)
as induction therapy, our recipients’ maintenance ther-
apy was mostly TAC + MMF + DC regimen (86.4 %).
Once PTM was detected, CNI treatment was converted
to mTOR therapy in all of them.

Recipients with at least two donor-recipient HLA-
DR mismatches have 24% higher rates of an increased
risk of large B cell lymphoma (DLBCL) than those with
nonHLA-DR mismatches. Certain recipient HLA al-
leles have been associated with altered post-transplant
cancer risk [54]. The percentage of patients with mis-
match 3 and above 3 was 86,3% and the acute rejection
period was present in 18.2 % in our study.

Also, the long period of time the recipient spends
on dialysis has been reported to increase the risk of pos-
sible cancer after transplantation [4, 31, 55]. In our
study, the median duration of dialysis was 54 months.

It has been reported that cancer development is
50% higher in recipients transplanted from cadavers
compared to recipients transplanted from living do-
nors, especially kidney, urinary tract and gynecological
cancers [56]. In our study, mostly cancer was observed
in recipients transplanted from a living donor (68.2%).
The reason for this may be more frequent kidney trans-
plants from living donors in Turkey.

Cancer prevalence increases over time after kidney
transplantation and compared to the same age and gen-
der, the cancer frequency in this group is at least twice
as high.-Unfortunately, as there are no comprehensive
guidelines for this particular patient group, treatment
and follow-up guidelines are followed according to the
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general population. Because cancer is a cause of sub-
stantial morbidity and mortality in kidney transplant re-
cipients, the guidelines should be personalized for each
patient in this population. Evaluation and management
of cancer that develops after kidney transplantation is
a complicated process that requires attention and care.
The most important detail is that the dose of main-
tenance treatment is arranged in a way that prevents
rejection and does not aggravate cancer. In addition,
interactions of chemotherapeutics with immunosup-
pressive therapy, possible side effects, the physical and
psychosocial adaptation of the recipient to the process
should also be taken into account. The most important
thing is the patient’s survival during this period. The
healthy functioning of the graft should be of secondary
importance.

Conclusions. Studies on recipients who develop
cancer after kidney transplantation shed light on pa-
tients within this group who deserve more careful
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Abstract. Patients with chronic kidney disease (CKD) have significantly poorer functional outcomes
and greater mortality after suffering a stroke. The present study aimed to identify the prognostic factors
of an unfavorable outcome of the ischemic stroke in patients with CKD.

Methods and subjects. The current study was designed retrospectively and performed with data of
patients who were hospitalized due to ischemic stroke to the neurological department. A complex
clinical and neuroimaging investigation was carried out in 65 patients (30 men and 35 women) aged
53 to 81 years (mean age — (67.7 = 5.9) years) with acute stroke and CKD. Patients underwent all
the necessary ancillary investigations according to guidelines. According to the clinical outcome on
the 21-st day by the modified Rankin scale (mRS) all patients were divided into two groups: 1-st —
favorable stroke outcome (mRS=0-3) — 34 (52.3%), 2-nd — unfavorable stroke outcome — (mRS=4-
6) —31(47.7%).

Results. During comparing the basic characteristics of both groups, it was revealed that patients
with unfavorable functional outcomes were almost twice as likely to have diabetes mellitus (51.6%
vs. 26.5%, p<0.037) and atrial fibrillation (41.9% vs. 17.6%, p<0.032). In age-and sex-adjusted
multifactor logistic regression it was found that ischemic stroke unfavorable outcome is associated with
diabetes mellitus (OR — 2.5, CI: 1.6-8.3; p=0.014), atrial fibrillation — 2.7, CI: 0.7-9.6; p=0.043),
dialysis therapy (OR — 3.4, CI: 2.3-8.1; p=0.007), GFR <42 ml/min/1.73 m2 (OR — 2.7, CI: 2.1-
7.8; p=0.003).

Conclusions. Determining prognostic factors of unfavorable course of the ischemic stroke in patients
with CKD allows to optimize the management of such patients in the acute period of ischemic stroke
and improve the prognosis.

Key words: chronic kidney disease, ischemic stroke, diabetes mellitus, arterial hypertension, atrial
fibrillation, glomerular filtration rate.
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A.B. Antonenko!, K.B. Aaronenko'2, JI.0. Bakyaenko?, 3.0. /IyooBeHKo!

IIporHo3yBaHHsI HECIPUATIUBOr0 HACTIAKY ilIEMIYHOTO iHCYJbTY
Y XBOPHUX Ha XPOHIYHY XBOPOOY HUPOK

"HanionanbpHMiA MegunuHuii yHiBepcuteT iMeHi O.0. Boromonbisg, Kuis, Ykpaina
2KHIT “OnexkcanapiBchbka KiniHiuHa TikapHs M. Knesa”

Pestome. [layienmu 3 iwemivHum iHCYyAbMOM ma XpoHiuHOI0 Xx60poboro Hupok (XXH) xapaxmepusyiomocs eip-
WUMU (QYHKUIOHAAbHUMU HACAIOKAMU Ma eUuuM pieHem cmepmuocmi. Memoro Hauio2o docaiddicents 6yn0 6UABAEHHS
NPOCHOCMUYHUX (PAKMOPIe HeCNPUAMAUBO20 HACAIOKY iWeMIUHO20 IHCYAbMY Y NAUIEHMIE 3 XPOHIUHON X80POOOH) HUPOK.

Mamepiaau ma memoou. Hamu 6yn0 nposedene pempocnekmuere 00CAI0NCEHHS XBOPUX 3 iUEeMIUHUM IHCYAbIMOM,
20Cnimanizoeanux 0o HeeponoeiuHo2o 6iddineHHs. B Komnaekche kainiko-HeaponoeiuHe ma Hellpogizyanizayiiine oocme-
acenst exarouerno 65 nayienmis (30 wonosikie ma 35 xcinok), éikom 6id 53 do 81 poky (cepeoniii six — (67,7% 5,9) pokie)
3 eocmpum iwemiunum incyasmom ma XXH. Bukonaro éci HeobXioHi iHcmpymeHmanvri ma Aa60pamopHi 00caioxiceHHs 8i0-
noeioHo do eany3zesux cmanoapmie. Bionogiono do gpynkuyionanvroeo 8uxody 3a moougixosanor wikanrow Peukina (mIIIP)
Ha 21-il denb cnocmepediceHHs 6Ci X80pi 3 iWleMiMHUM HCYAbIMOM 0yaU po3nodineHi Ha 06i epynu: I-uwia epyna — 3i cnpusm-
ausum Hacaiokom incyavmy (0-3 6anu 3a mIIP) i 2-ea epyna — i3 necnpusamausum Hacaiokom (4-6 6anie 3a mIIIP).

Pezyaomamu. Ilpu nopigusnui misic coboro 6a308ux xapakmepucmuk 000X epyn 0y10 8UAEAEHO, W0 Y XBOPUX 3 He-
CHPUAMAUBUMU KAIHIYHUMU HacaiOKamu mailce 806iui yacmiuie peeCmpysanucs maki gakmopu pusuxy, K UyKposuii
diabem (51,6% npomu 26,5%, p<0,037) ma gibpuasyis nepedcepds (41,9% npomu 17,6%, p<0,032). Ilpu nposedenHi
MYAbMUPAKMOPHO20 peepecilinoe0 aHanizy, CKOPeKmoganHo2o Ha ik ma cmams, 0y10 BUAEAEHO, WO HECNPUAMAUGULL
@yHKuioHarbHuil euxio iwmemiunoeo incyabmy acoyiiiosarnuil 3 yykposum diabemom (BIIl — 2,5, JI: 1,6-8,3; p=0,014),
gibpunsuyiero nepedcepos (BII — 2,7, 11: 0,7-9,6; p=0,043), dianaiznoio mepanicio (BII — 3,4, JA1: 2,3-8,1; p=0,007),

pieHem wsudkocmi kay60ukoeoi inompayii<42 ma/xe/1,73m2 (BIIl — 2,7, 11: 2,1-7,8; p=0,003).
Bucnoseku. Busnauenns napamempie, aKi 6nAu6aomo Ha HeCNPUAMAUGUL PYHKUIOHANbHUL HACAIOOK ieMitHO0
iHCcynbmy y nayicHmie 3 XpOHIUHOI X680p00O0H HUPOK 00380A5E€ ONMUMIZY8AMU 6e0eHHI MAKUX NAUIEHMIB 8 20CMPOMY

nepiodi iulemiuHo2o iHCyAbmMY ma NOKPAWUMU NPOSHO3.

Kio4o0Bi cioBa: xponiuna xeopoba Hupok, iwemiunuii iHCyabm, Uykpoguii diabem, apmepianvia einepmensis,
Qibpunauis nepedceposb, weuokicms Kayoouxkosoi girempauii.

BceTyn. Pusuk po3BUTKY iHCYJIBTY Y XBOPUX 3 XPO-
HIYHOI0 XBOp0o0Oo1o HUPOoK (XXH) OinbIn HixX B 5 pa3iB
MepeBUIIYE JaHWI PU3UK Y 3arajibHii momynawii [1-4].
B onHoMYy i3 MeTaHami3iB [5], IKMii BKJIIOYaB 3arajaoM
83 mocmimkenns i 30 392 malrieHTiB 3 iHCY/IBTOM, OYJIO
[OKa3aHo, L0 PU3UK IHCYJIbTY 30inbIyeThcs HA 7%
y pasi 3HIKEHHS IIBHAKOCTI KJIYOOUKOBOI (piabTpa-
uii (IHK®) Ha koxHi 10 mi/x8/1,73 M2. ¥V mauieHTiB
3 TepMiHAJbHOIO CTAi€l0 3aXBOPIOBAHHSI HUPOK, SIKi
OTPUMYIOTh 3aMiCHY HUPKOBY Tepallilo, pU3UK pPO3-
BUTKY iHCYJIBTY B YOTUPU-IECSATh pa3iB BUIIUI, HiXK B
3arajibHill TOMYJIsLii, a BIIPOAOBX MEPIIOro PoKy Ha
Iiarisi — 30iMbIIyETHCS B CiM pasis [6-8].

VY nopiBHSIHHI i3 3arajibHOIO TIOIYJISILIIE€I0, Y XBO-
pux 3 XXH cnocrepiraetbcst He auie 30iabLIEHHS
YaCTOTHU iHCYJIbTIB, a TaKOX I piBHS CMEPTHOCTI Bil
Hux [9-11]. 3axBopIOBaHHS HUPOK ACOLIIOETHC i3 BH-
pPaXeHIIINM HEeBPOJOTIYHUM Ae(illuTOM, OB’ I3aHUM

AHTOHeHKO AHTOHiHA BojoaumMupiBHa
antoninaantonenko2@gmail.com

3 PO3BUTKOM IHCYJBTY Ta TipIIMM (DYHKIIOHAJTbHUM
BimHoBeHHAM [12, 13].

BpaxoByroun ripuri (yHKIioOHadbHI HaCiIKU
iHCYNBTY Ha ¢oHi XXH, cepen akTyaabHUX IMUTAHb B
npobJjieMi ilIeMiYHUX iHCYJIBTIB BaxKJIMBE Miclie MO-
cimaloTh MUTAHHS TIPOTHO3Y. Y myOJiKauisiX ocTaH-
HiX POKiB IIpeIcTaBjIeHi MaHi Mox0 (haKTOpiB PU3UKY
YpaXXeHHS BEJIUKMX Ta MaJINX CYIWH TOJJOBHOT'O MO3KY
[14, 15], ogHak naHi, om0 OLiHKKA (PaKTOPiB HECIIPU-
SITJIMBOTO Mepediry ileMiuyHoro iHCYJIbTY y TAalli€HTIB
3 XXH B iTeparypi BilCyTHI Y4 HE YiTKO OKpEeCJeHi.

Meta po00oTH OyI0 BUSBIEHHS ITPOTHOCTUYHUX
¢daKkTOpiB HECIIPUATIMBOIO HACIIKY illIeMiYHOIO iH-
CYJIbTY y NALi€HTIB 3 XpOHIYHOIO XBOPOOOIO HUPOK.

Marepiaan ta metoau. Ha 6azi HeBpoJsioTiyHO-
ro BigmineHHs KHIT «OnexcanapiBchKoi KITiHIYHOL
nikapHi M.KueBa» Ta KuiBCbKOI KIIiHIUHOI JIiKapHi
Ha 3aJIi3HUIHOMY TpaHCITOpTi Ne3 mpoBeaeHO KOMII-
JIEKCHE KJIiHiKO-HEeBpOJIOTiYHE i HelpoBi3yasi3alliliHe
o0cTexXeHHS 65 XBOpMX 3 imeMiyHUM iHcyiabToM (30
YOJIOBIiKiB Ta 35 XiHOK) BiKoM Binm 53 mo 81 pokiB (ce-
penHiit Bik 67,7£5,9 poku). IlanieHTiB BKIIOYaIu B
JIOCJIIKEHHS, SIKIIIO Ha MOMEHT rocCIliTaji3alii y Hux
OyJIO 1iarHOCTOBAHO illleMiuyHU# iHCYIBLT i XXH.
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JliarHO3 ilIeMiYHOTO iHCYJbTYy BCTAHOBJIIOBABCS
Ha OCHOBIi CKapr, TaHWX aHaAMHE3y Ta HEBPOJOTiYHO-
ro OOCTeXXeHHSI, Pe3yabTaTiB KOMIT' IOTEpHOI Ta/abo
MarHiTHO-pe30HaHCHOI ToMorpadii roJ0BHOro MO3-
Ky. KiiHiko—HeBpoJioriuHe OOCTEeXEHHS BKIIIOYAIO0
BUBUEHHSI aHAMHe3y, OL[IHKM HEBPOJIOTIYHOTO CTa-
Tycy. CTyniHb MOpPYLIEHHS HEBPOJOTiYHUX (DYHKIIIN
OLIIHIOBAJIM Ha Yyac rocmiraiisailii 3a mkamow NIHSS
(National Institute of Health stroke scale).

OyHKITIOHAIBHUI BUXiJ iHCYJIBTY BU3HAYaIM 3a
MoaudikoBaHotw 1mKanow Penkina (MIIP) Ha 21-neHb
BiJl OYATKy PO3BUTKY IHCYJIbTY, € KUTbKiCTh OastiB «0—
3» PO3LIHIOBAIU SIK CIPUSTIMBUNA HACTIAOK illIEeMiYHO-
0 iHCYJIbTY, a «4-6» 6aj1iB — HECTIPUSTIUBHIA.

YciM mauieHTaM TPOBOAWIU MOHITOPUHT apTe-
piaJIbHOTO TUCKY, MNPU3HAYWIW KapAioysoriyHe o0-
CTEeXEHHS 3 BUKOPUCTAHHSM €JIEKTPOKapAiorpamu,
YJIBTPA3BYKOBE MOCIIIXEHHS OpraHiB YepeBHOI MO-
POXHWHU, JOCHIIKEHHS OYHOTO JHA OKYJICTOM Ta
CTaHAAPTHI 1abOpaTOPHi TeCTU (PiBEHD TIIIOKO3U KPO-
Bi, CEUOBUHU, KpPEaTUHiHY, TeMAaTOKPUTY, AIbOYMiHY,
€JIEKTPOJIITiB, XOJECTePUHY, IMTOKA3HUKIB KOaryJssuiii-
HUX BJIaCTUBOCTEN KPOBi, 3arajibHill aHai3 ceui).

HiarHo3 XXH BcTaHOBIIOBaBCSI HA OCHOBi HasiB-
HOCTi O3HaK ypakeHHSI HUPOK (anboyminypist >30 mr/
n00y abo CITiBBiIHOIIIEHHST albOyMiH/KpeaTuHiH cedi
>3mr/mmonb abo 30 Mr/T; TIOsIBY 3MiH ocamy B cedi
(rematypisl, epUTPOLIMTAPHI LWJIIHAPU, XUPOBi Tina);
€JIEKTPOJIiTHI 3MiHM; HAasIBHICTb CTPYKTYPHUX ITOPY-
1I€Hb, BUSIBJICHUX MPU iHCTPYMEHTAIBHOMY OOCTEXEH-
Hi HUPOK) Ta/a6o 3HxeHHs IIK® <60 mi/xB. Jliky-
BaHHS MMPOBOAWIOCS 3TiTHO CTAHJAPTHUX MPOTOKOJTIB.

CraTtuctTuyHa 06poOKa OTpUMAHUX JaHUX TTPOBO-
JAJIACh 3 BAKOPUCTAHHSIM MAaKETy CTATUCTUYHUX MPO-
rpaM SPSS 26,0. Ouinka xapaktepy Ta HOPMaJIbHOCTI
pO3MOJiNy MOKA3HUKIB MPOBOAWIACH 3a KPUTEPIEM
Konamoroposa-CmipHoBa. Ilpu HOpMaibHOMY pO3-
TMOMiTi O3HAKU PEe3yJbTaTU OMUCAHi y BUIISIAI Cepel-
HbOTO 3HauYe€HHSTcTaHmapTHe BigxuiaeHHs1 (MxSD).
ITpu posnonisi 03HaKH, SIKi BiIPi3HSAIOTHCS BiJ HOP-

MaJIbHOTO PO3MOAiNY, Pe3yJbTaTu MpPEACTABICHI Y BU-
Al Meaianu (Me) Ta MiXKBapTWIBHOTO iHTEpBaLY
(25%-75%). T1opiBHSIHHSI YaCTOTHMX XapaKTePUCTUK
MOKa3HUKIB MPOBOAWIOCH 3 BUKOPUCTAHHSIM METO[iB
MOPiBHSIHHSL MPOMOPLiil, OLIIHKM CYTTEBOCTI Pi3HUIIL
3a KpuTepieM Xi-kBagpaT. IS MOPiBHSIHHS CEpeaHiX
3HA4Y€Hb 32 YMOB HOPMAJbHOTO PO3MO/AiNY B ABOX IPYy-
Mnax 3acTOCOBYBaJIU t-T€CT 3 ABOCTOPOHHBOIO OLIIHKOIO.
Ilpu chiBcTaBieHHI O3HAK, PO3MOALT SIKUX BiApi3HSI-
€TbCS BiJl HOPMAJIbHOTO, BUKOPUCTOBYBAIU KPUTEPii
ManHna-YitHi. 1 BU3Ha4Ye€HHS MPOTrHOCTUYHUX (haK-
TOPiB HECTTPUSATIAUBOTO HACIIAKY illIEMiYHOTO iHCYJIbTY
y xBopux 3 XXH BUKOpUCTOBYBaJIM OAHOBapiaHTHUN
JIOTICTUYHUI perpeciiiHuil aHami3. g Kopekuii no-
Ka3HUKIiB LIOJ0 BiKy Ta CTaTi MPOBEAEHO MyJIbTU(dAaK-
TOPHUI perpeciitHuit anani3. OLiHKa BCiX MapaMeTpiB
aHai3y MpOBOAWJIACH 3 MPUNHSATUM PiBHEM CTaTHUC-
TUYHOI 3HAYUMOCTI He Hux4de 95% (p<0,05).

Pe3syabTaTu. AptepianbHa rinmepreH3sis Oyna mia-
rHoctoBaHa y 61 (93,8%) xBopux, LIyKpOBUii AiabeT — y
25 (38,5%), dibpunsiis nepeacepab — y 19 (29,2%),
iHcynbT B aHaMHe3i — y 3 (4,6%) mnauieHriB. st
00’€KTUBHOI OLIIHKYU MPOTHO3YBAaHHS HECIPUSTIUBO-
T0 HACHiAKY illeMiuyHOro iHCYJbTY y XxBopux 3 XXH Mu
BpaxyBaJIM JiOKaji3allilo iHCYyJIbTHOTO BOTHHUILA: iH-
CYJIT y KapOTUAHOMY OaceiiHi OyJio 1iarHOCTOBAHO Y
50 (76,9%) nauieHTiB, iHCYJBT Y BepTeOpabHO-6a31-
JnsipHOMY Oaceiini — y 15 (23,1%) xBoporo.

Ilpu nerasbHOMY aHaji3i aHaMHE3y BUSIBJIEHO,
mwo 6 (9,2%) nauieHTiB nepedyBalOTh Ha miaisi, 33
(50,8%) mauientiB nansate. Ha 21-i1 neHb Oyino owi-
HeHO (yHKIIioHadbHUI Buxia mauieHTtiB 3a MIIP, i,
BiIMOBIJHO, BCi XBOPi OyJU pO3MOMIiIeHI HAMU Ha ABi
rpynu: l-ma rpyna — maii€eHTH i3 CIPUSTIMBUAM Ha-
cigkoM imemivyHoro iHcyabTy (0-3 6anu MIIP) i 2-ra
rpyna — MalieHTH i3 HeCIIPUATIMBUM HacliakoM (4-6
6aniB 3a MILIIP). B 060x rpynax merajbHo Oyau mpoa-
Hasli3oBaHi neMorpadiuHi YAHHUKU, (HAKTOPU PUBUKY
PO3BUTKY ilIEMiYHOTO iHCYJIBTY Ta OAacelH JJoKai3allil
iHcyabTHOTO Boruuia (Tao6. 1).

Tabauys 1

Po3noain nanienti 3 XXH 3aekHo0 Bia (yHKIIOHAJbHOT0 BUXOIY illIeMIYHOTO iHCYJIbTY 3a AeMorpapiyHuMu
YMHHUKAMH, (haKTOpaMH PU3MKY Ta JOKAJi3ai€l0 iHCYJIbTHOr0 BOTHHUINA

I'pyna 1 I'pyna 2
@ (cnpuATIMBUA (HecTIpMATIMBUIA
AKTOPH . . . S p
(ysKkuionanbHMii | (PYHKIIOHAILHMI BHXIN,
BUXin, n=34) n=31)
Bik, poku 64,4%+5,1 71,3+4,5 0,735
Crarth: XiHOYa, KiJIbKiCTh NaLi€HTiB (%) 19 (55,9%) 16 (51,6%) 0,730
DakTOpU PU3UKY, KIJIbKICTh NaLieHTiB (%):
AprTepiasibHa rirepreHsisa 32 (94,1%) 29 (93,5%) 0,123
Lyxposuii niabeT 9 (26,5%) 16 (51,6%)* 0,037
Di6puALis epeacepnb 6 (17,6%) 13 (41,9%)* 0,032
IHCynbr B aHaMHe31 1(2,9%) 2 (6,5%) 0,50
[Maninusa 13 (38,2%) 20 (64,5%)* 0,034
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IIpoodoscenns mabauyi 1
I'pyna 1 I'pyna 2
® (crpUSATIMBUIA (HecnpUATINBUI
AKTOPH . . . L p
bynkuionanbHuii | GyHKUiOHATLHMIA BUXiT,
BUXia, n=34) n=31)

linepxosecTeprHeMist 16 (47,1%) 20 (64,5%) 0,127
Jiaji3Ha Tepartis 0 6 (19,4%)* 0,007
Jlokautizailis iHCyJIbTHOTO BOTHMILIA:

KapOTUIHUMA OaceitH 23 (67,6%) 27 (87,1%) 0,103
BepTEOpaIbHO-0a3UISIpHMI OaceiH 11(32,4%) 4 (12,9%) 0,07

IIpu nopiBHSIHHI MiX cobol0 Oa-
30BHUX XapaKTepUCTUK 000X rpyIm OyJ10
BUSIBJICHO, 1[0 Y XBOPUX 3 HECIIPH-
STIMBUMHU KIIHIYHUMM HacIigKaMu
Malixe BIABiUi yacTillle peecTpyBaaucs
Taki (akTopu pU3UKY, K LYKPOBUIA
niaber Ta GiOpwislia Iepeacepib.
IlawieHTH 3 HeCHpUSTIMBUM Ha-
CIIIIKOM iHCYJBTY Oijbllle MajsTh Ta
nepeOyBalOTh Ha Jiali3Hill Teparii.
CTaTUCTUYHO JOCTOBIpHUX BiIMiH-
HOCTEeil MixX BIKOM, CTaTTIO, HasBHiC-
TIO iHCYJIBTY B aHaMHe3i, apTepiaabHOi
rinepTeHsii, JoKaji3ali€lo iHCYJIbTY
Ta MOPYILIEHHSIM JiMigAHOro npodimio
BUSIBJICHO He OyJIO.

IMokasuuk IIK® 6y craruc-

80

60

20

TUYHO AOCTOBIpHO HUXKYUMU B TpyIi
MAaL[i€EHTIB 3 HECMPUSITIUBUM HaCJij-
KOM iHcyabTy (37,7£7,6 mi/xB/1,73Mm?
MpOTHU 47,4£5,3 mi/xB/1,73m2;
p=0,001) (Puc.1).

Ilig yac OLIHKKW TSKKOCTi HEBPOJIOTIYHOI CUMII-
TOMaTUKM Ha MOMEHT TocCHiTaji3allili CTaTUCTUYHO
3HAYMMY Pi3HMIIO MiX I'pynamMu OyJo BUSIBICHO IS
8-12 6aniB 3a mkanoro NIHSS (52,9% B rpy1i xBopux

Hecnpustiuuii nepe6ir

T T
CnpustianBuii nepedir

Puc. 1. [Toka3HMKYM MBUAKOCTI KITyOOUKOBOI (isTbTpalii
IIJIS TPYII i3 CIPUSATIUBUAM Ta HECTIPUSATAMBUM (PYHKILIOHATBHUM

BUXOJIOM iIlIEMiYHOTO iHCYJbTY

3 HECNIPUATAUBUM (DYHKIIOHATbHUM BUXOIOM IPOTHU
25,8% B rpy1i XBOpUX 3i CIPUATIMBUM HACTIIKOM iH-
cynbty, p=0,045) (Tabn. 2).

Tabauys 2

Po3noain nanienTis 3 XXH 3aje:kH0 Bix ()yHKIIIOHAJbHOr0 BUXOIY illIeMiYHOIO iHCYJIbTY 32 BUXiTHHM
HeBPOJIOriYHNM Je(pinuToM

KinpkicTsb 0aiB 3a mkagoro NIHHS na I‘pyna.l (cnpnﬂlmnm»‘m Tpyna 2 (HeCIlprlTJIPll?l/lﬁ
MOMEHT rocmiTami3anii: d)y]-[l(].llOHaiI];]-[l/ll/l LG (l)y]-[KHIOHail];]-[I/II/I HEED p
n=34) n=31)
1 — 7 6anis 14 (45,2%) 9 (26,5%) 0,189
8 — 12 6anis 8 (25,8%) 18 (52,9%)* 0,045
13 — 20 6aniB 6 (17,6%) 6 (19,4%) 0,859
21 — 27 GaniB 1(2,9%) 3(9,6%) 0,132

HacTynHuM eTtanoM Halioro JOCJiIXEHHS OyJo
BU3HaUYeHHs noporoBoro piBH ILIIK® misg po3BUTKy
HECIIPUSATIMBOrO HACJIIKY ilIeMi4YHOTO iHCYIbTY, 3a-
ctocoBytoun ROC-anani3. dx nmpogeMoOHCTpOBaHO Ha

Puc. 2, piBenp LHIK® nuxue 42 mi/x8/1,73m? € ipen-
MKTOPOM HECITPUSITIMBOTO (DYHKIIIOHATBHOTO illIeMiu-
Horo iHcyabry. UyTnusicte gaHoro kpurepis 94,1%,
cnenudivyHicts 80,6%.
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ITpu mpoBeneHHi OMHOBapiaHTHO-
ro JIOTICTUYHOTO PEerpeciiiHoro aHai-
3y CTaTUCTUYHO BipOTiMHUN PO3BUTOK
HECTIPUITINBOTO (yHKIIIOHATTBHOTO
HACJAKY ilIeMiYHOTO iHCYJbTY MOXeE
OyTU OOYMOBJIEHMI HACTYNMHUMM YUH-
HUKU: LYKpoBUl niaber, ¢idbpusiis
nepeacepab, MajliHH, Aiajdi3Ha Teparis,
OlliIHKa HEBPOJOTiYHOro cratycy 8-12
6aniB 3a mkamoro NIHSS, HIK® <42
mi/xB/1,73m%. OnHak, Ipu IPOBEIEHHI
MYJIbTU(AKTOPHOTO PErpeciiiHOro aHa-
JIi3y, CKOPEKTOBAHOTO Ha BiK Ta CTaTh,
OyJ0 BUSBIEHO, IO HECHPUSATIUBUN
(pyHKIiOHANBHUI BUXiJ illIEMiYHOTO iH-
CyJIbTY acOLilOBaHUI 3 LyKPOBUM [lia-
6erom (B — 2,5, 11: 1,6-8,3; p=0,014),
didpunsauiero nepeacepasr (BII — 2,7,
al1: 0,7-9,6; p=0,043), nianizHow Tepa-
niero (BII — 3,4, II: 2,3-8,1; p=0,007),
HIK® <42 mn/xs/1,73m? (BIO — 2,7,
Al:2,1-7,8; p=0,003) (Tabx. 3).

1.0

08

Sensitivity

04

00

06 |

00

02 04

100-Specificity

08 08

Puc. 2. ROC-kpuBa ouinku moporooro 3HadeHHs piBHSA LLIK® mmsa
MPOTHOCTUYHOI OL[IHKY HECTTIPUSATIMBOIO HACTIAKY illIeMiUHOTO iHCYJIBTY.

Tabauys 3

B3asmo3B’430K MiXK JeKiJbKoMa (hpakTopaMu Ta PO3BUTKOM HECTIPUSATIMBOTO
(yHKI[iOHATbHOT0 HACJIAKY IIIEMIiYHOTO iHCYJIbTY

OnHoBapiaHTHHIA perpeciiiHmii aHami3 MyabTHdhaKkTOpHMIA perpeciiinmii aHaJi3
®Dakropu
BIII A1 p BIII Al p
LlykpoBuii giabet 2,7 (1,4-9,4) 0,021 2,5 (1,6-8,3) 0,014
dibpuALisa mepeacepib 3,3 (1,1-10,5) 0,032 2,7 (0,7-9,6) 0,043
IManinasa 2,4 (1,1-8,1) 0,033 2,1 (1,1-2,8) 0,100
JiamizHa Teparris 4,2 (2,3-8,1) 0,007 3,4 (2,3-8,1) 0,007
Quimas-l2omibsamnaion | 5 1 258 | 0045 | 23 (1,3-3,6) 0,056
IIK® <42 mn/xs/1,73m> 4,1 (1,7-7,3) p=0,001 2,7 2,1-7,8) 0,003

Oorosopennsi. XXH € He3aneXXHUM pU3HK-(HAKTO-
POM IJI1 PO3BUTKY CEPLIEBO-CYAMHHOI MAaTOJIOTil Ta iH-
cyabty. IlaTodizionoriyHi MexaHi3aMu, 110 MPU3BOASITH
JIO TABUILIEHOTO PU3UKY PO3BUTKY iHCYJIBTY Yy MALIIEHTIB
3 XXH € He 10 KiHLSI BUBHAaYeHUMU, TIPOTE 3MiHU, BilMO-
BiIHO A0 JIiTEpaTypHUX JaHUX, MOXKYTh OYTH TIOB’sI3aHi 3
ypeMi€l0, OKCUIATUBHUM CTPECOM, 30UIbIIEHHSIM PiBHS
MPOTPOMOIHY, ITOCWJIEHHSIM aTepOTeHe3y, MOPYIIECHOIO
LiepeOpabHOIO aBTOPETYJISILIEI0, TIOPYLIEHHIM oc-
(opHO-KaNIbLIIEBOTO OOMiHY Ta iHIIMX METa0OJiYHUX
npouecis, Tomwo [11, 15-17]. ChoinpHuMu pakrTopaMu
PO3BUTKY € TpaaulliliHi (pakTopu PU3MKY, TaKi K LIy-
KpOBHUi1 niabeT, apTepiajibHa TinepTeH3is, (iopuisiis
repeacepab Ta rinepxojecrepuHemis [16, 18-20].

B HammomMy mocmiakeHHi MU mpoaHami3yBaau Haii-
BaroMillli MPEAUKTOPU IIPOTHO3Y HECIPUSTINBOIO
(YHKILIIOHAJIBHOTO HACJIiAKY ilIeMiYHOTO iHCYJBTY Y
xBopux 3 XXH. Ilpu mnpoBeaeHHi OIHOBApPiaHTHOIO
JIOTICTUYHOTO PerpeciiHOro aHaiidy BUSIBICHO, IO HA
HECNPUSTIUBUN (PYHKLIOHAJIBHUI BUXif ilLIEMiYHOTO

iHCYJIBTY MOXXYTh BIUIMBATU LIYKpOBMIi niadet, (iopu-
JISLis mepeacepab, NaldiHHs, Aiaji3Ha Teparlisi, oLliHKa
HEBPOJIOTiUHOro cTatycy 8-12 6aniB 3a mkanoo NIHSS
Ha MOMeHT rocmitanizanii, IIK® <42 mu/xs/1,73 M2
Brim, npu npoBeaeHHI MyJbTU(hAKTOPHOTO perpeciii-
HOTO aHaJi3y, CKOpPEKTOBAaHOI'O0 Ha BiK Ta CTaTh, OYJIO
BUSIBJICHO, 1[0 HECIIPUSTIMBUN (DYHKIIIOHAJIbHUA BH-
Xill illIEeMiYHOTO iHCYJIbTY acOLiMOBaHUI 3 IYKPOBUM
niabeToM, GiOpusiielo nepencepab, diali3HOW Tepa-
mieto, Ta piBHeM LITK® <42 mu/xB8/1,73 M2

LykpoBuii npiabetr Ta QiOpuasuiss nepencepab
BIBiUi yYacTillle pPECTpPYBAJIMCS Cepel XBOPUX 3 He-
COPUSTIUBUM (DYHKUiIOHATBHUM BUXOAOM. B mocii-
IKeHHi, nmpoBeaeHomy Chung-Yu L. ta cniBaBTOpa-
MH, OyJI0 TIpoaHajli30BaHO BIUIMB I[YKPOBOTO JIia0beTy
Ha PU3UK PO3BUTKY ilLIEMiYHOTO iHCYJIBTY Y Malli€HTIB
3 XXH, ne 0yn0 nmokasaHo, 110 LIyKPOBUIi AiabeT 3Ha-
YHO MiABUIIYE PU3UK PO3BUTKY ilLIEMiYHOTO iHCYJIb-
Ty Ta € (haKTOPOM PU3UKY HECIIPUATIUBOTO HACIIAKY
iHcynbTy [20], 1m0 cniBmagae 3 HAIIMMKA OTPUMAHUMU
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pesyabratamu. [Ipudyomy € gaHi, siKi 1€MOHCTPYIOTb,
1110 BiTHOCHUI PU3UK PO3BUTKY iHCYJIbTY y MALliIEHTIB
3 uykpoBuMm aiaderom 2 tuny ta XXH 3pocTae 3i 3HU-
xeHHsM piBHa TK® [21].

HagpHicte ibpunsiii nepeacepab IMiJBULILYE
PU3UK PO3BUTKY iHCYIbTY ¥ XxBopux 3 XXH B 4,4 pazu
[22]. doOpe Bigomo, 110 KapaioeMOOJIYHUIA iHCYJIbT
ACOLIOETBCS 3 TipIIMMU pe3yJbTaTaMy JIiKyBaHHS,
30KpeMa BUILIMM PU3UKOM CMEPTi a00 iHBaiJHOCTI, y
TMOPiBHSIHHI 3 iHIIMMU MiATUNIAMU iIIEMiYHUX iHCY/b-
1iB [23]. Kpim TOro, mjst KapaioeMOOJiYHUX iHCYJIbTIB
BJIACTUBUI BULIIMII PU3UK TeMOPariyHoi TpaHchopma-
11il Ta TOBTOPHUX CYNVUHHUX MOAill Y MOPIBHSIHHS 3 iH-
LIMMU TiATUIIAMM ilieMidHoro iHcynbty [24, 25].

IIlomo apTepiaibHOI rinepTeH3ii, TO iCHYE MeBHUM
B3aeMO3Ba30K MixX XXH Ta uum cynuHHUM (akTo-
poM pu3uKy. IToKOIKEHHS HUPOK MOXe MPU3BECTU
JIO MiABUILIEHHS apTepialbHOTO TUCKY Ta SIK HACJil0K
MPU3BECTU N0 TinepTeH3ii i, B MoAajiblIOMy, Tilep-
TEeH3is MOXe€ MPU3BECTU MO0 MOUIKOMXEHHS HUPOK.
AprepianbHa TrifepTeH3sis 3a pe3yJbTaTaMU Pi3HUX JA0-
CITiKeHb HasiBHA Yy 67-92% manienTiB 3 XXH [26]. B
HallOMY JOCJiIKE€HHI pO3MOBCIOMKEHICTh apTepiaib-
HOI rinepTeHsii ckiana 93,8%.

Bci mauieHTH, sAKi Maiu HECTIpUSATIMBI HACTiIAKU
IHCYJbTY OTPUMYBAJIU Aiani3Hy Teparmito, Pesynbra-
TU KOTOPTHOIO MOCHIAXEHHS 3 aHalizoM (YHKIIiO-
HaJbHUX HACJiAKIB ilIEMiYHOTO iHCYJbTY y MOXUJIUX
MAli€HTIB 3 TSXKKOI Ta TepMiHaAIbHOWO cTafmiero XXH
CBiIYaTh MPO Te, 11O TaKi XBOPi XapaKTepU3YyIOThCS BU-
COKUM piBHeM yietajabHOCTi [10].

IIle onHuM dakTOpoM, SKUI MPOAEMOHCTPYBAB
acolliallito 3 HeCnpUATIUBUM (DYHKIIOHATbHUM Ha-
ciinkoM imeMiyHoro iHcynbTy Oynma IIK® <42 wmu/
xB/1,73 M2 3 JiTepaTypHUX JKepes BiIOMO, 110 3HU-
xeHHs1 IIK® menme 30 miu/xs/1,73 M? aconiiioBa-

Jlitepatypa (References):

HO 3 BUIIMM PU3UKOM TreMopariuHoi TpaHcdopmailiii
(BP —2,90; 95%11: 1,26-6,68; p=0,012) [27].

OTpumaHi AaHi, OKpiM BUCOKOi MOCTOBipHOCTI,
BOJIOJiIOTh CYTTEBOIO HOBU3HOIO TA CTBOPIOIOThH peaib-
Hi MepeIyMOBU JUIS MOJAJBIIOrO iX 3aCTOCYBaHHS B
KJIiHIYHii TpaKTUlli.

3anpornoHoBaHa MPOTHOCTMYHA MOJEIb € Baro-
MUM (HaKTOPOM MOKPAIIEHHS TAKTUKU BEIEHHS XBOPUX
B TOCTPOMY TEPiOi illIEeMiYHOTO iHCYJIBTY 3 XPOHIYHOIO
XBOpOOOIO0 HUPOK. BUBUEHHS MPOTHOCTUYHOI 3HAYY-
IIOCTi Pi3HUX MOKA3HUKIB TO3BOJIUTh 00’ €KTUBI3yBaTU
BaXXKiCTh CTaHy MALiEHTIB, 30CepeIUTH yBary Ha ¢ak-
TOpax, 10 BU3HAYAIOTh MPOTHO3, Kpallle CIUIaHyBaTU
JIIKyBaJIbHO-peabiTiTalliiiHi 3aX0a1 BeJEHHS Malli€eHTa,
1110 MPU3BEIE 10 MOKPAILLEHHS 1X SIKOCTi XUTTSI.

OOMeXeHHsI MOCTiIXEeHHS: JaHe OOCiAXEHHS
OyJ1I0 pETPOCMEKTUBHUM aHaJi30M MAlliEHTIB, HE OYJ10
BPaXOBaHO OLIiHKY MaTOTEHETUYHOTO MiATUITY iHCYJIb-
Ty, OLliHKA HACJiIKiB iHCYJbTY He OyJia IpoaHai3oBa-
Ha BifgmoBiaHo 1o cranii XXH.

BucHoBku. BuzHaueHHs mapaMeTpiB, AKi BIUTMBA-
I0Th Ha HECTIPUATIUBUIN (DYHKIIOHAJIBHUI BUXI[ illie-
MidyHOrO iHCYIbTY Y nauieHTiB 3 XXH, a came: nianizHa
Teparis, HasgBHICTb I[yKpOBOro niabety, ¢iOpusiii
nepeacepab ta pisug IIK® menme 42 mi/xs/1,73 m?
JIO3BOJIUTh ONTUMIi3yBaTU BEAEHHS TaKUX MAlliEHTIB B
TOCTPOMY TEPioJi illIEMiYHOTO iHCYIbTY Ta MOKpAIIU-
THU IPOTHO3.

3aaBa npo KOH(JIKT iHTEpeciB. ABTOpHM 3asBIIsI-
IOTh IIPO BiJICYTHICTh KOHMJIIKTY iHTEpECIB.
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Abstract. The incidence and prevalence of obesity are increasing rapidly throughout the world.
Various methods have been developed to evaluate obesity. A body shape index (aBSI) is based on
waist circumference adjusted for height and weight. High BS1 values have been found to be associated
with early mortality. It is known that obesity is associated with inflammation and cardiovascular
Article history: diseases. In this study, we examined the relationship between aBSI, inflammatory markers such as
Received July 21, 2021 C-reactive protein and interleukin-6 and cardiovascular disease in patients with stage 3-4 chronic
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August 23,2021  Methods. One hundred twenty patients were enrolled in this cross-sectional observational study. The
Accepted August 25,2021 ~ mean aBSIvalue was 0.0870. Patients were divided into 2 groups according to the mean value of aBSI
as there is no currently defined cut-off value for BSI. Those with aBSI < 0.087 were allocated to group
1, and those with aBSI> 0.0870 to group 11.
Results. Patients in group 11 had more cardiovascular disease than in group 1. In partial Spearman
correlation analysis, the presence of cardiovascular disease was correlated with aBSI (r = 0.36, p =
0.0001). aBSI higher than 0.0986 predicted cardiovascular disease in our cohort: the area under the
curve (CI 95%) for aBST was 0.715 (0.602-0.829).
Conclusions. The relationship between aBSI and inflammation could not be shown. But we found
that high aBSI is associated with increased cardiovascular disease. Further studies are needed to
recommend the routine clinical use of aBSI as a cardiovascular disease marker.
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Yu moxe iHaekc (popMM Tijla BKa3yBaTH HA 3anajieHHsA, acolliioBaHe 3
OXXHUPIHHSAM i cepueBO-CyAVHHI 3aXBOPIOBAHHS Y MALIEHTIB 3 XPOHIYHOIO
xBopo0o10 Hupok III-1V cramiii?

'"Miceka nikapHs npodecopa Tosrene n-pa Cyneitmana SnunHa, BingineHHs: Hedposorii, Ctamoyi, TypeyunHa
’HaB4yaJibHO-IOCTiZHUIIBKA JTiKapHs Terreunk, kadeapa oioximii, I3mip, TypeuunHa
SMicbka JikapHs nipodecopa Tosrene n-pa Cyneiimana SmuvHa, BiggieHHS BHYTPIiIIHBOI METULINHH,

Cramo6yn, TypeuunHa
4OcBiTHs Ta HayKOBO-IocCIinHa JikapHs iMeHi Kanyni Cynrana CyneiitMaHa, BilaijieHHsT HedpoJiorii,
Cramo6yin, TypeuunHa
SMicbka nmikapHs nipodecopa Tosrere n-pa Cyneiimana SmanHa, Kadenpa 6ioximii, Cramoyi, TypeauanHa

Pestome. 3axeoprosanicms i nowupenicmo 0x4cupintsa WeuoKo 3pocmaroms 8 ycoomy ceimi. [ns oyinku oxcu-
PIiHHA po3pobaero pizni memodu. Indexc popmu mina (aBSI) 6azyemocs Ha okpysucHoCmi Manii 3 ypaxy8anHsm 3pocmy
ma eazu. bByno npodemoncmpogano, uwjo eucoki s3uauenns BSI noe’sazani 3 pannvoro cmepmuicmro. Bidomo, wio oxcupin-
HS N8 A3aHe i3 3aNaNeHHAMU MA cepyeso-cyOUHHUMU 3aX80PIOBAHHAMU. Y ybomy 00CAiONceHH] MU 8UHAAU 38 30K
mixne aBSI, mapkepamu 3ananenns, maxumu sk C-peakmueHuii 6inox ma inmepaelikin-0, i cepyeeo-cyOuHHuMuU 3a-
XBOPIOBAHHAMU Y NAUIEHMIB (3 XPOHIUHOI0 X60po0oto Hupok I1I-1V cmadii.

Memoou. Jlo oonomomenmrnozo obcepsayiiinoeo docaidxcenrns 3aryueno 120 nauienmis. Cepedne 3HaueHHs
aBSI cmanosuno 0,087. Iayicumu 6yau posdineni Ha 2 epynu 8i0nogiono 0o cepednvoeo 3uauenus aBSI, ockinbku
Ha 0aHuil MoMeHm He eusHa4veHo nopozoge 3naverus BSI. Ipyna I exarwouana nayienmie 3 aBSI < 0,087, do epynu 11
yeitiwmodu xeopi 3 aBSI > 0,087.

Pesyaomamu. Ilayienmu epynu I masu 6invue cepueso-cyounnux 3axeopiosans, nixnc y epyni I. Hasenicmo
cepuyeso-cyOuHHUX 3axeoproears Kopearogana 3 aBSI (r = 0,36; p = 0,0001). 3uauenns aBSI suwe 3a 0.0986 npoero-
3Y6a10 PO36UMOK cepueso-cyOuHHUX 3axeoproganb:nioua nio ROC-kpusor (CI 95%) ckaana 0,715 (0,602-0,829).

Bucnosxu. Bucoke 3nauenus aBSI acouyiiiosano 3i 36inbuieHHsAM cepueso-cyOUuHHUX 3aX60PI08AHb Y X80PUX HA
Xpouiuny xeopoby nupox III-1V cmadii. Heobxioni nodarvui docaioxcents, uiob6 pekomendysamu pymuHue KiiHiuHe

suxopucmanus aBSI sk mapkepa cepyeso-cyOUHHUX YCKAAOHEHD.
KiouoBi ciioBa: xpouiuna xeopoba Hupok, 3ananenus, cepueeo-cyOUHHI 3aX60PIHEAHHS, 0NCUPIHHS, [HOeKC

¢opmu mina.

Introduction. The incidence and prevalence of
obesity are increasing rapidly throughout the world.
Obesity is associated with an increase in the frequen-
cy of hypertension (HT), diabetes mellitus (DM) and
cardiovascular disease (CVD) [1]. CVD is the main
cause of mortality in patients with chronic kidney dis-
ease (CKD). Obesity also plays an important role in
the development and progression of CKD. However,
the underlying mechanism is not fully understood [2-
4]. Inflammatory cytokines (adipokines), which are
released by visceral fat tissue in particular play a role
in the pathogenesis of CKD and CVD. These adipo-

Ndu Ikenna Kingsley
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kines cause a persistent, low-grade inflammation [5].
Computed tomography (CT), magnetic resonance im-
aging (MRI), and dual-energy x-ray absorptiometry
(DXA) can accurately assess body fat composition.
These methods are expensive and their use in the rou-
tine clinical setting is difficult. Different methods are
used to evaluate obesity (e.g body mass index (BMI)
such as waist circumference (WC), hip circumference
(HC), waist to hip ratio (WHR), waist to height ratio
(WHtR)). BMI cannot differentiate fat tissue (FM)
from muscle and peripheral fat tissue from visceral fat
tissue [6, 7]. Krakauer et al suggested a method for de-
termining central obesity which is called ‘A Body Shape
Index (aBSI)’ [8]. Recent studies showed that aBSI is
associated with DM, metabolic syndrome (metS), and
HT [9, 10, 11]. aBSI has also been found to be related
to a higher mortality rate compared to other anthropo-
metric measures [8,12]. High aBSI values have been
found to be associated with early mortality in the US
population [8]. Sato et al. [13] assessed the relationship
between aBSI and all-cause mortality, they found that
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aBSI increased the mortality in men with CKD (HR
1.16,95% CI 1.01 to 1.34).

The present study aimed to examine aBSI and its
association with inflammatory markers and CVD pres-
ence in stages 3-4 CKD patients.

Materials and Methods. This cross-sectional ob-
servational study was approved by the hospital ethics
committee (2013/0106). Patients with CKD but not
on dialysis who were admitted to our nephrology clinic
were included in the study. Those who had infections
within the six months prior or active infections dur-
ing the study, malignancy, rheumatic disease, age < 18
years, and those who refused to participate in the study,
were not included. After written consent was obtained,
age, sex, CKD etiology, co-morbidities and medica-
tions for all patients were recorded.

Biochemical measurements. Blood samples. For
routine hemogram and biochemical evaluations, blood
was taken after at least 8 hours of fasting. Venous blood
samples were collected into a plain blood tube to ob-
tain serum samples for measuring CRP and 1L-6. After
blood collection, samples were centrifuged at 2000x g
for 10 minutes and the serum was stored at -80°C until
further analyses.

Analytical methods. All the samples were measured
together to avoid inter-assay variation. For all commer-
cial kits, manufacturers’ protocols were followed.

A commercial ELISA kit was used for serum C-
reactive protein (CRP) determination (catalog no.
EC1001-1; Assaypro LLC, MO, USA). The assay’s
limit of detection was 0.25 ng/mL. The intra-assay and
inter-assay coefficients of variation (CVs) for CRP were
5.0% and 7.1%, respectively.

Serum interleukin (IL)-6 was measured with the
IL-6-EASIA ELISA kit (catalog no. KAP1261; DIA-
source Immunoassays S.A., Belgium). The lowest level
of detection was 2 pg/mL. The intra-assay CVs at 147
and 623 pg/mL mean concentrations for IL-6 were
4.2% and 4.3%, respectively. The inter-assay CVs of
the test were 4.4% and 5.4% at the mean concentrations
were 114 and 270 pg/mL, respectively.

aBSI was calculated using the formula:

aBSI: Waist circumference (BMI>3XHeight!/?)

Glomerular filtration rate (GFR) was calculated
by the CKD-EPI formula. CKD was defined as GFR
<60 ml/min/1.73 m? for more than 3 months according
to KD GO guidelines [14]. The presence of CVD was
evaluated by the file, self-report and assessment of the
patient’s file.

Statistical Analysis. Statistical analyses were per-
formed with the SPSS software ver. 15.0 (SSPS, Chi-
cago, IL, USA). The type of the distribution was evalu-
ated using the Kolmogorov-Smirnov test. Distributions
of aBSI, CRP and IL-6 were not normal. The median
value was calculated for aBSI. The rank conversion was
made for CRP and logarithmic conversion for 1L-6 to
make these variables distributed normally.

Comparisons of the groups were assessed with the
Student’s t test for continuous variables and with the y?

test for categorical variables. Multivariate linear regres-
sion analysis was used to determine the effect of aBSI
on IL-6, CRP and CVD (after adjustment for age, sex,
eGFR and the presence of diabetes mellitus and hy-
pertension). Roc curve analysis was used to determine
the sensitivity and specificity of aBSI measurements in
detecting CVD. A p-value below 0.05 was considered
statistically significant.

Results. A total of 120 patients with stage 3-4
CKD were enrolled in this study. The mean age of the
patients was 59.6 £11.8 years and GFR of 27, 1£9,6
ml/min/1.73 m?, and the female to male ratio was
54/66. The etiology of CKD was hypertension (HT) (n
=48, 40%), diabetes (DM) (n = 37, 30.8%), glomeru-
lonephritis (n =12, 10%), polycystic kidney disease (n
=4, 3.3%) and other causes (n = 19, 15.8%). The de-
mographic and laboratory characteristics of the patients
are shown in Table 1.

Table 1
Laboratory and clinical characteristics
of the enrolled patients

Patients (n =120)
Sex (M/F)* 54/66
Age (years) 59.6+11.8
CKD etiology
DM (n, %) 37 (30.8%)
HT (n, %) 48 (%40)
Glomerulonephritis (n, %) 11(9.2%)
Other causes 24 (20%)
KAD (n, %) 28 (23.3%)
DM (n, %) 35(29.2%)
HT (n, %) 101(84.2%)
e¢GFR (ml/min/1.73 m?) 27.119.6
Creatinine (mg/dl) 2.310.6
Glucose (mg/dl) 107.8+35.5
Waist(centimeter) 102.9+13.1
Waist-hip ratio 0.96+0.08
Waist-height ratio 0.63%+0.08
e,
Body shape index * 0.087 (0.061-0.113)
CVD** (number, %) 28 (23.3%)
iﬁgﬁtgﬂ)w (nanogram/ 97.75445.8
Log IL-6* (picogram/mililiter) 1.3240.76
Neutrophil count (milimeter?) 482311538
Albumin(gram/liter) 3.9+04

Abbreviations: *M/F: Male/Female, **CVD: cardiovascular
disease, “CRP: C reactive protein, * IL-6:
Interleukin 6, MPV: Mean platelet volume.

62 OpUriHOABHI HOYKOBI POBOTU

YKPAIHCKUIN XXYPHOA HEPPOAOTIT TO Alanidy N24 (72) 2021



Ukrainian Journal of Nephrology and Dialysis, 4 (72)’2021

Original Papers

The median aBSI value was 0.087. Patients were
divided into two groups according to this median value
as there is no currently defined cut-off value for BSI.
Those with aBSI <0.087 were the group I, and those

with aBSI > 0.087 were group II. Patients in group II
had more CVD than those in group I (p = 0.029). The
results are shown in Table 2.

Table 2

Comparison of clinical and laboratory data of CKD patients according to median aBSI value

CaBe1< 0,087 CABSI=0.087 P-value
Sex(M/F)* 36/30 18/36 0,200
Age3 (years) 58.8+10.9 60.5+12.9 0.135
Presence of hypertension (n, %) * 20 (30.3) 15 (27.7) 0.762
Presence of diabetes mellitus (n, %) * 55 (83.3) 46 (85.1) 0.782
Presence of CVD* (n, %) * 10 (15.1 %) 18 (33.3%) 0.029
Waist (centimeter) 101.7+ 14.3 104.5+11.5 0.248
Waist-hip ratio 0.93%+0.08 1.00£0.008 0.000
Waist-height ratio 0.621+0.09 0.64£0.08 0.497
BMI (kilogram/meter?) 30.6+5.9 26.1+4.77 0.000
Rank CRP **(nanogram/mililiter) 91.39+46.4 105.5+44.3 0.094
Log IL-6 (picogram/mililiter) 1.21£0.78 1.41£0.74 0.094
Neutrophil count (mililiter?) 4752+1473 4910+1623 0.57
Albumin (gram/ liter) 4.01+0.37 3.910.43 0.696
Proteinuria (gram/day) 1.7£2.2 1.98+2.4 0.590

Abbreviations: £ M/F. Male/Female, *n: number,** CRP: C reactive protein, coCVD: Cardiovascular disease. p < 0.05 is

statistically significant.

Table 3 shows the results of partial Spearman cor-
relation coefficients aBSI with inflammatory markers
and presence of CVD after adjustment for age and sex.
CVD was correlated with aBSI (r = 0.36, p = 0.0001).

Table 3

Partial correlation analysis between aBSI*
and inflammatory markers and presence
of CVDw after adjustment for age and sex

CRP (B: 0.284, 95% Confidence interval: -2433.19-
5754.83, p = 0.423). However, the relationship with
aBSI and CVD was still present (B: 0.323, 95% Con-
fidence interval: 9.377-23.883, p = 0.000) after adjust-
ment (Table 4).

Table 4

Multivariate regression analysis to identify
factor aBSI effect on IL-6, CRP and CVD after
adjusted for sex, age, eGFR, and DM and HT

aBSI* aBSI
r p-value (95% Confidence
Beta p-value .
CRP** 0.11 0.235 interval)
IL-6* 0.06 0.502 IL-6 0.162 0.663 -56.231-88.092
Albumin 0.00 0.971 CRP 0.284 0.423 -2433.19-5754.83
CVDw 0.36 0.000 CVD 0.323 0.000 9.377-23.883

Abbreviations: *aBSI: A body shape index, **CRP: C
reactive protein, {IL-6: Interleukin 6, “CVD:
cardiovascular disease. p < 0.05 is statistically
significant.

The multivariate regression analysis assessing the
effect ofaBSI on IL-6 and CRP after adjustment for age,
gender, eGFR, the presence of DM and HT, showed
that aBSI had no effect on log IL-6 (B: 0.162, 95%
Confidence interval: -56.231-88.092 p = 0.92) or rank

Abbreviations: 1L-6: Interleukin 6, aBSI: A body shape
index, CRP: C-reactive protein, CVD:
Cardiovascular disease
ROC-curve analysis showed that aBSI higher than
0.098 can predict CVD development in CKD patients.
The area under the curve was 0.715 (0.602-0.829)
(p<0.001) (Fig. 1).
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Fig. 1. ROC curve for aBSI in estimating CVD
in stage 3-4 CKD patients.

Abbreviations: *aBSI: A body shape index **CVD:
cardiovascular disease.

Discussion. There was no significant correlation
between aBSI and inflammatory parameters such as IL-
6, CRP in our study. The multivariate regression analy-
sis assessing the effect of aBSI on IL-6 and CRP after
adjustment for age, gender, eGFR, the presence of DM
and HT, showed that aBSI had no effect on log I1L-6
or rank CRP. The relationship between aBSI and CVD
was still present after adjustment. aBSI demonstrated a
predictive power for CVD based on the ROC curve.

Adipose tissue can be divided into two parts: vis-
ceral and subcutaneous adipose tissue. Visceral adipose
tissue (VAT) produces markers such as adipokines,
causing inflammation and this is associated with in-
creased cardiovascular risk.

Obesity can be defined by different anthropomet-
ric measures. There has been a debate about which
measure of obesity predicts CVD better [15]. BMI is
not a specific indicator of visceral fat deposition. WC
has been suggested as an indicator of central adipos-
ity due to its relevance with fat distribution [16]. WC
is strongly associated with metabolic diseases [17].
However, WC does not take height into account and
thus may underestimate visceral fat in a short popula-
tion. WHtR is developed to correct this limitation by
dividing WC by height. Zhang et al. [18] found that
WHItR can predict MetS better than the other anthro-
pometric measures.

Krakauer et al. [8] developed aBSI and suggested
that aBSI is related to VAT and associated with mor-
tality risk than BMI and WC. In the NHANES (1999-
2004) population, aBSI showed a better association

with mortality compared with BMI and WC [8]. Af-
sar et al. [19] found no correlation between mortality
and aBSI in dialysis patients. Zhao et al. [20] found
that aBSI was better than BMI in predicting DM. But
Fujita et al. [21] showed that aBSI was not a better
predictor of DM, HT, or dyslipidemia than BMI or
WC in Japanese adults. Li et al. [22] also found that
aBSI is not suitable for determining the prevalence of
MetS and IR.

Biolo et al. [23] showed that, aBSI was correlated
positively with CRP (R = 0.30; P < 0.05) especially in
males. We did not show any relationship between aBSI
and inflammation. It can be related to our small sam-
ple size. As we know women and men have different fat
distributions, visceral fat tissue is metabolically more
active. If we could analyze them separately we could
reach different results. But we could not divide our
patients according to sex because of our small sample
size. But we found that high aBSI is associated with in-
creased CVD in CKD patients. To our knowledge, this
is the first study investigating a relationship between
aBSI and CVD in patients with CKD. Although some
of the researchers showed a relationship between aBSI
and CVD in their population study, some others could
not. Anchuelo et al. [24] found that aBSI was directly
and linearly related to high CVD risk in the Spanish
Caucasian population. Contrary Maessen et al. [25]
reported that aBSI was not a suitable index to identify
either CVD or CVD risk factors in Dutch adults. There
is still ongoing debate regarding the usefulness of aBSI
in routine clinical practice.

Limitations. There are some limitations
in this study. Our sample size was relatively small.
We could not compare aBSI with more reliable meth-
ods such as magnetic resonance imaging and CT for
evaluation.

Conclusions. In conclusion, it is clear that obesity
plays a major role in many of the causes of preventable
deaths worldwide. Therefore, prevention and treatment
of obesity are very important. Accurate, reliable, and
cost-effective methods are needed to diagnose obesity,
especially central obesity. In our study, the use of aBSI
for the diagnosis of obesity was found to be significant,
especially in terms of CVD in CKD patients. To recom-
mend the routine clinical use of aBSI as a CVD marker
in pre-dialysis CKD patients, further studies are needed
to determine aBSI value as a risk factor for cardiovas-
cular mortality.
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Abstract. The aim of the study was to analyze the characteristics of serum concentrations of oxidative stress
(OS) markers depending on the quantitative assessment of comorbidity and taking into account the most
informative indicators of OS, to prospectively assess changes in comorbid status, death rates and individual
comorbid conditions in patients with end-stage renal disease (ESRD) treated with hemodialysis (HD).
Article history: Methods. The cohort prospective open-label study included 156 patients with ESRD, treated with HD. The
Received August 08, 2021 study was conducted in two stages. In the first — the structure and quantitative assessment of comorbid diseases,
Received in revised form determination of serum concentrations of oxidative stress (OS) markers and their analysis depending on the
Jirg 8), A comorbid status were studied. On the second — taking into account the defined threshold values (Cut-off) of
Accepted August 21, 2021 the most informative markers of the OS, an assessment of changes in comorbid status, frequency of comorbid
’ conditions and fatal events done. A modified polymorbidity index (MPI) was calculated to assess comorbid
status. The concentration of OS serum markers was determined by spectrophotometric method. Statistical
analysis was performed by using “MedCalc”, version 19.3 (Ostend, Belgium).
Results. Serum concentrations of all prooxidant markers were significantly higher and antioxidant markers
were significantly lower in the HD patients with high comorbid status compared to those of patients with low
comorbidity (p<0.0001). Correlation analysis between MIP and the studied OS markers showed that the
largest correlation (rho=0.874) was established with the serum concentration of malondialdehyde (MDAs).
During the observation period in the group of patients with a concentration of MDAs > 668. 72 umol/ml found a
significant, compared with the group with a biomarker content < 668.72 umol/ml, an increase in the proportion
of patients with chronic obstructive pulmonary disease (COPD) (by 81.84 % vs 28.48 %,; p<0.0001),
cardiovascular diseases (CVD) (by 56.0 % vs 36.4 %, p=0.019) and cerebrovascular (CEVD) diseases (by
73.33 % vs 30.42 %; p<0.0001). The proportion of patients with fractures in the group of patients with MDAs
> 668.72 umol/l increased fourfold (p=0.0140). The increase in MIP is 34.11 % vs 17.1 % (p<0.0001), five-
year cumulative survival — 45.3 % vs 63.3 % (p=0.0312; HR — 2,1527, 95% CI: 1,2458 —3,7199), five-year
CVsurvival — 61,6 % vs 80.8 % (p=0.0094; HR — 2.7955, 95% CI: 1.3664 — 5.7191) in groups with MDAs
> 668.72 and < 668.72 umol/ml, respectively.
Conclusions. In patients with ESRD, treated with HD, serum concentrations of MDAs > 668.72 umol/l is a
biochemical determinant of a significant increase, in the medium term, the number of comorbid conditions,
deaths, fatal CV and CEVD events, the proportion of patients with COPD, fractures, CVD and CEVD,
reduction of cumulative and CV survival.

Keywords: hemodialysis, renal replacement therapy, comorbidity, oxidative stress, malondialdehyde,
survival.
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I.M. Hidpic!, JI.B. Koposs!, E.K. Kpacwok?, C.JI. Iyxap?

AKTHBaIisi OKCHIATUBHOI'O CTPeCy, KOMOPOiHIiCTh Ta BUZKMBAHICTh XBOPUX HA
XpoHiuHy xBopoOy HupoK V]I cTaii, siKi JiKyloTbcs remMoaiajiizom

NMepxaBHa yctaHoBa «IHcTuTyT Hedponorii HAMH VYkpainu», m. Kuis, Ykpaina
2KHIT «KuiBchkuit MicbKnit LIEHTp HedpoJtorii Ta giamxizy», M. Kuis, Ykpaina
SHarioHaapHUi iHCTUTYT OXOpOHU 310poB s Ykpainu iM I1.JI.11ymnuka,
Kadenpa opronenii i TpaBmaTosorii Ne2, M. KuiB, Ykpaina

Pe3tome. Memoro po6omu 6yn0 npoananrizyeamu ocobau8ocmi cuposamko8ux KOHUeHmMpayii mapxkepie oxcuoa-
mueHoeo cmpecy (OC) 3anexncHo 8i0 KinbKicHOI oyiHKu KOoMOpOiOHOCMI ma, 3 ypaxye8aHHAM HAUbinbw iHopMamueHux
nokasnukie OC, npocneKmugHoO OYiHUMU 3MIHU KOMOPOIOHO20 cmamycy, yacmomu 8Unaokie cmepmi ma oKpemux Ko-
Mopbionux cmanie, y xeopux na XXH V JI cm., aki aikyromoscs T1.

Memodu. Jlo koeopmuoeo npocheKmugHo2o 8i0Kpumoeo docaioxcerts 6ya0 exaoueno 156 navienmie 3 XXH VI
cm., aki aikyeanuce IJ1. Jocaioxwcenns nposedeno 6 déa emanu. Ha nepuwiomy — eusueHa cmpykmypa ma KinbKicHa
OUIHKA KOMOPOIOHUX 3aX60PH6AHL, GU3HAUEHI CUPOBAMKO08I KOHUeHmpayii mapkepie okcudamusrozo cmpecy (OC) ma
npoeedeHo ix ananiz 3anedxncHo 6id Kkomopoionoeo cmamycy. Ha dpyezomy — 3 ypaxyeannam eusHaueHux nopo2oux 3HaueHs
(Cut-off) naiibinvw inpopmamuenux mapkepie OC npoeedena oyiHKa 3MiH KOMOPOIOHO20 cmMamycy, 4acmomu KoMop-
0i0HuUx cmanie ma gamanvrux nodii. i oyinku KomopoioHo2o cmamycy o64uUcA08a8cs MOOUDIKosaHull iHOeKC no-
aimopoionocmi (MIII). Konyenmpauito cuposamrosux mapkepie OC euznauaiu cneKmpogomomempuyHum Memooom.
Cmamucmuunuil ananiz npogedero 3 euxkopucmanusam npoepamu «MedCalc», eepcis19.3 inousioyanrvha aiyensis 3 no-
cmiiinum onoenennam (Ostend, Belgium).

Pezyaomamu. Cuposamkogi KoHyenmpauii 6cix NpooKCUOAHMHUX MApKepie € 0CMOGIPHO GUUUMU, A AHMUOK -
cudaumuux — docmogipro Huxcuumu y Tl nayienmie 3 6UCOKUM KOMOPOIOHUM CMAmMYCcOM NOPIGHAHO 3 AHANO2IMHUMU
NOKa3HUKamu nayienmie 3 Hu3vkor Komopoionicmio (p< 0,001). Kopeaauitinuii ananiz mine MIII ma docaioxcysanu-
mu mapkepamu OC 3aceiouus, wjo Hailbirbwuil 3a cuorn, 36’330k (rho =0,874) ecmanoeaeHuil 3 CUpo8amKoBOH KOH-
yenmpaujiero manrorHogoeo dianvdeeidy (MI[Ac). Ilpomszom nepiody cnocmepeiceHHs 6 epyni X6opux 3 KOHUeHmMpayi-
€0 MI[Ac > 668,72 MKkMmoab/MA KOHCMAMOBAHO QOCMOBIDHE, 8 NOPIGHAHHKI 3 2PYNOI0 3i emicmom Giomapkepy < 668,72
MKMOAb/MA, 30inbUeHHS NUMOMOI 6a2U NAYIEHMIE 3 XPOHIYHUM 00CMPYKMUBHUM 3aX60pHGanHaM necenb (XO3JI) na
81,84% vs 28,48%; p<0,0001) cepueso-cydunnumu (CC3) na 56,0% vs 36,4%, p= 0,019) ma uepebpo-sackynsp-
Humu (L[B3) saxseoprosannamu (na 73,33 % vs 30,42%; p<0,0001 ). Yacmka xeopux 3 nepeiomamu 6 2pyni xeopux 3
MI[Ac > 668,72 mxmonv/a 30invuwunace 6 yomupu pazu (p= 0,0140). Hpupicm MIIT cmanosums 34,11% vs 17,1%
% (p<0,0001), n’smupiuna Kymyaamuena euxcusanicmo — 45,3 vs 63,3% (p=0,0312; HR — 2,1527, 95% J1: 1,2458
—3,7199), n’amupiuna CC suxcusanicmo — 61,6% vs 80,8% (p=0,009; HR — 2,7955, 95% JI: 1,3664 — 5,7191) ¢
epynax 3 MIIA > 668,72 ma < 668, 72 MKkMmoab/MA, 8i0ON0BIOHO.

Bucnoexu. Y xeopux na XXH VII cm., axi aikyromocs IJ], cuposamkogi konyenmpauii MIIA> 668, 72 mxmons/n
€ 0i0XiMIUHON OemepMIHAHMOI 00CMOBIPHO20 30i1bUIeHHS, 8 CepeOHbOCMPOKOBIll NepCneKmuei, KinbKocmi KomMopoioHux
cmanis, eunadkie cmepmi, pamanvrnux CC ma L[B3 nodiit, numomoi éaeu nayicumie 3 XO3JI, neperomamu, I1[B3 ma
CC3, 3uuncenns kymyaasmueroi ma CC suxicusanocmi.

Kio40Bi ciioBa: cemodianis, Hupkogo-3amicha mepanis, KOMOpOIOHICMb, BUNCUBAHICMb, OKCUOAMUBGHULL cmpec,
Mmanornosui diansdeeio

Beryn. Ha cporomdi € 3arajbHOBIIOMHM, IIIO
yBara MEIWYHOI CIUIBHOTHA MPUKYTa A0 MpoOIeMu
KOMOPOiTHOCTI / TTOTiMOPOITHOCTI, ii 3B’SI3KY 3 Tiepe-
0iroM OCHOBHOTO 3aXBOPIOBaHHS, iHAWBIAyaJIbHUM
MPOTHO30M Ta BUXKUBAHICTIO MAlli€EHTIB. AKTyaJIbHiCTh

Iidpic Ipuna MuxaiiniBna
shifris777 @gmail.com

npo0OaeMu 3yMOBJieHa OaraTbMa YMUHHUKAMU, MPOBiI-
HUMM 3 IKMX BUBHAHi €KOJIOTi4Hi Herapasau, riodaib-
HE «IIOCTapiHHS» HACEJEeHHS CBIiTYy, CTPiIMKE 3pOCTaH-
Hsl TOIIUPEHOCTI IyKpoBoro aiadery (LIH) 2 tumy Ta
OXUPiHHS, 30i7bIIEHHS YacTKU OCi® 3 MiABUILIEHUM
aptepianpbHuM THCKOM (AT), Tomo [1, 2].

XBOpi Ha XpOHiYHY XBOpoOy HUpOoK (XXH), mutoma

Bara sIKMX IIIOPiYHO 3POCTAE B YChOMY CBITi, € MEAUYHOIO

TMOIYJISILEI0 3 BACOKUM KOMOPOiTHUM HaBaHTAXEHHIM

[3-5]. IIpore HaAMOLIbII Bpa3IMBUMM, SIK IO PO3BUTKY

KOMOPOiMHMX 3aXBOPIOBaHb, TaK i A0 iX BILIMBIB HA ITPO-

rHO3, € xBopi Ha XXH V cT., SIKi JiKyl0TbCS Aiali3HUMU

MeToIaMu HUPKOBo-3amicHoi Tepartii (H3T) [6-9].
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JaHi emigeMioNoriyHUX MOCTiIKEHb KOHCTATYy-
I0Th, 1[0 HAWOLTBII MOIIUPEHUMU KOMOPOiTHUMU CTa-
Hamu y xBopux Ha XXH V ]I cT. € ceplieBo-CynuHHi
(CC3) Ta uepedbpo-BackyJisipHi 3axBopioBaHH (L[B3),
OakTepianbHi iH(MeKIii, 3axBOpoBaHHS TNepudepuy-
Hux cynuH (3I1C). Ix yactoTa 36inbLIyETHCS MO Mipi
nporpecyBaHHd XXH, pocsirae cBOro MakCcUMyMmy
Mpu JiKyBaHHI gianizHumu Merogamu H3T, ta B pasu
MepeBUIIYE AHAJIOTIYHI MOKA3HUKHU 3arajbHOl IMOMYy-
nsuii [9-12]. 3okpema, yacTka MaL€HTIB i3 ileMiu-
Hoto xBopoboto cepus (IXC) Ha MomeHT iHiuiawii I']
B KpaiHax €Bponu ctaHoBuia 25%, ceplieBoi Hemo-
cratHocti (CH) — 22,3%. PesyabTaTu AOCHIiIXKEHHS
EURODOPPS nemoHcTpytoTh, 1o vactora [XC Ta
CH y Benukiii KoropTi XBopux, sIKi JikyBanauch ['J] mo-
Haj 3 Micaui B KpaiHax €Bponu, craHoBuaa 36,6% ta
20,5 %, sinnosigHo [11, 13]. B uinomy, yepes 2,2 poku
micas iHiiauii TI, Ti yn iHmi CC3 O6yau Broepiie 3a-
peectpoBani B moHaz 10% xsopux Ha XXH V ]I cranii.
OkpeMoi yBaru BHIlle3a3HayeHe HaOyBae 3 OISy Ha
BiporigHe 30iJbIIIEHHSI YaCTOTU rOCHiTaxi3alii Ta pe-
rocriTaji3alliiA XBOpuX Aiani3HOi MOMysLii 3 TPUBOLY
KOMOPOigHMX 3axBopioBaHb [14-16].

PesynbpTaTt HaIBHUX JOCHIAXEHb JEMOHCTPYIOTh
110 30ibLIEHHS KiTbKOCTI KOMOPOiMHUX 3aXBOPIOBAHb
y XBOPUX Jiai3HO1 MOyl aCOLiI0EThCS 3 HECTPU-
SITIUBUM KJIiHiYHMM nepebdirom XXH V ]I cT. Ta min-
BMILIEHHSIM pU3uKy cMepTi Ha 20-60% [9, 10, 17]. o
LIbOTO CJiA A0JaTU BiICYTHICThb peKOMeHIalill 11010
BeaeHHs xBopux Ha XXH V [l c¢T. B ymMmoBax mnoJiiMmop-
6imHocri [18, 19].

OcTaHHIMM pPOKaMM IIUPOKO TOCIiIXKYIOThCS
(akTopy, 1O BMIMBAIOTH HA PO3BUTOK Ta YacTOTY
OKpEMMX KOMOPOIAHUX CTaHiB, BAXKICTh iX Mmepebiry y
xBopux Ha XXH V ]I cr., gki nikytotrees I'l. B ubomy
KOHTEKCTi MTPOAOBXKYETHCS TUCKYCisl OO POJIi OKCH-
natuBHoro ctpecy (OC). Mexanizm OC y nauieHTiB
i3 XXH V ][I cT. cknagHuii, 6aratoakTOpHU# Ta 10
KiHLISI He 3’sicOBaHUid. 31e0ibIIO0ro i€ pe3yJibTaT IUC-
OanaHCy MiX OKCHUIAHTHO-aHTUOKCUJAHTHUMU MPO-
LiecaMH, 1110 BUKJIMKA€ MMPOOKCUIAHTHUIA cTaH. be3no-
CEepeHbOI0 TPUUUHOIO MiABUILEHHS MPOOKCUIAHTHOL
akTUBHOCTI y xBopux Ha XXH V ]I cT., sIKi JiKyloTbCs
I'l € noBrorpuBanuii BIUIUB YPEMiYHUX CITOJYK, KOH-
TaKT KpOBi 3 MEMOpPAHOIO Jiali3aTopa Ta Miali3ylouum
PO3YMHOM, TeMmapuH-iHAYKOBaHA aKTUBALisl KOMILTi-
MEHTY, TPUBAIICTb JiKyBaHHS ['Jl, BHyTpilllHbOBEHHA
Teparis 3a1i30M Ta 3HUXEHHS aKTUBHOCTI CUCTEMU
AHTUOKCUJIAHTHOTO 3axucTy. HaaaumkoBi KOHIEH-
Tpauii akTuBHUX (popm KucHio (ADPK) BuUKIMKAIOTH
MOIIKOIKEHHS KJIITUH 3a PaXyHOK B3aeMOfil 3 6iomo-
Jexynamu (Oiakamu, JinigaMuy Ta HyKJeiHOBUMU KHUC-
JIOTaMU), TOKCUYHO BIIMBAIOTh Ha (PYyHKILiIO Ta CTPYK-
Typy TKaHWH OpraHi3my, Ta, TAKUM YMHOM, TTOB’sI3aHi
3 PO3BUTKOM pi3HUX 3axBopioBaHb [20-22].

BapTo 3a3HauuTu, 110 Ha CHOTOMHIIIHI AEHb
posab OC B maToreHesi HailoiIbII YaCTUX KOMOPOiTHUX
craHiB — CC3 y mauieHTiB i3 XXH nobpe Binoma. I1po-
T€, Pe3yJbTaTU HASIBHUX JOCHTIIXEHb, IIOMO 3B 3Ky

JnucOanaHCy OKCUIAHTHO-aHTUOKCUJAHTHUX MPOLECiB
3 He ¢atanbHuMU CC3 y xBopux Ha XXH V ]I cT., sKi
JikytoTbes I'D, € mocuTh 0OMeXEeHUMHU Ta Cynepeyun-
BUMU. P nocnigkeHb 1€EMOHCTPYIOTh, 11O MTPOOKCHU-
JAHTHUI CTaH € BAaTOMUM HETpagulliiHUM (pakTopom
pusuky po3Butky CC3. BonHouac iHIIi aBTOpU KOH-
CTaTylOTh JIUIIIE CUJIbHY MMPOTHOCTUYHY LIHHICTh Map-
kepiB OC o0 3araabHOi BuxkuBaHOCTI '/l mauieHTiB
i aTaNbHUX cepleBO-CYyIMHHUX Toaiii [21-24].

YucenbHi HAYKOBi 1aHi 1€MOHCTPYIOTh, 110 Map-
kepu OC € mocToBipHO BUIIMMU Y XxBopux Ha XXH V
I cT., HiXX y YMOBHO-310poBuUX 0ci0. [IpoTe, Haroiaocy
notpedye Toi (pakT, U0 OiABLIICTh AOCTIIXEHb, MPU-
cBaueHux npodsiemi OC B miai3Hill momyJsuii XBO-
pux, OOMEXYIOThCS JIMIIE aHali30M KOHUEHTpaulii
MapKepiB OKCUIAHTHO-aHTUOKCUAAHTHUX MPOLECIB,
iX MOpPIBHSIHHIO 3aJleXXHO BiJ Miaji3HOT MOAAIbHOCTI
H3T. Heenuka KinbKiCTh HASBHUX TOCTiIKEHb MPU-
cBsueHa BuBUYeHHIO 3B’s13Ky OC 3 CC3, 3 nepebirom
aHeMmil Ta / a60 BMXXMBaHOCTI nauieHTiB [5, 20-25].

Hapaszi, B noctynHux mxepenax iHdopmalii, Ha
CbOTOJIHI BiICYTHi pe3yJbTaTU KOMILUIEKCHUX AOCIHi-
JUKEHB 1I0J0 aHaJli3y YaCTOTU Ta CTPYKTYPU KOMOPOia-
HUX CTaHiB, MOKa3HUKA MOJIMOPOITHOCTi, CMEPTHOCTI
Ta BUxXkuBaHOCTi xBopux Ha XXH V [I cT., sKi JiKy1OTb-
ca 'l 3 ypaxyBaHHSIM iHTEHCUBHOCTI OKCUAATUBHUX
MPOLIECIB.

MeTta pod0TH: TIpoaHasi3yBaTH OCOOIMBOCTI CH-
pOBaTKOBUX KOHILeHTpaliih mapkepiB OC 3anexHo
BiJl KiJIbKiCHOI OLIIHKM KOMOpPOiIHOCTiI Ta, 3 ypaxy-
BaHHSM Hailoinbi iHpopMaTuBHUX MoKa3HUKiB OC,
MPOCMEKTUBHO OL[IHUTHU 3MiHU KOMOPOiJHOTO CTaTy-
Cy, 4aCTOTU BUMAJKiB CMEPTi Ta OKPEMUX KOMOPOia-
HUX cTaHiB, y xBopux HAa XXH V I cT., g9Ki JTiKyoTbCs
ra.

Marepiaau Ta MeToaM: /o KOTOPTHOTO MPOCTIEK-
TUBHOTO BiIKPUTOTO MOCTIIXKEHHS OyJIO BKJIIOYEHO
156 manientis 3 XXH V]I cr., gki nikyBanuck I'Jl mpo-
Tsarom 2012-2019 p.p. y KuiBcbKoMy MiCbKOMY HayKO-
BO-MPAKTUYHOMY LIEHTPi HEPPOJIOTii Ta Aiaji3y, o €
KkiiHiuHOIO 6a3o10 Y «IHctuTtyT Hedposorii HAMH
Vkpainu». BxiIloueHHs Malli€eHTiB B AOCHiAXEHHS
MPOBOIWJIOCH Mic/d nmianucanHs [HhopMoBaHoOi1 3roau
Ha y4acTb y JoCHiaxeHHi. JocmiakeHHs Oyi0 mpoBe-
JIeHO 3TigHOo 3 3aKoHOM YKpaiHu «IIpo jikapchbKi 3aco-
6u» Ta I'enbciHcbKoOI Jleknapallii OCTAaHHbOTO TePErIsi-
ny. IIporokon pociigxeHHs O0yB cxBajieHuir Komiciero
3 6ioetuku Ta aeoHtoorii Y «IHcTuTyT Hedposorii
HAMH Vkpainu». KpurtepisiMmu BKIIOYEHHS] XBOPUX
y JOCHiaXeHHs Oyau: BiK moHan 18 pokiB, 3roma Ha
y4acTb B AOCHiIXeHHi, JikyBaHHa I'Jl He meHuie 90
JHiB, HASIBHICTb MOCTiiHOTO CYAWHHOTO AOCTYIly —
AB®, 3mora 10 ameKkBaTHOI CITiBIIpalli B IPOLECi J0-
chimkeHHs. KpuTepissMu BUKJTIOUEHHST BBAXaJIUCh: BiK
<18 pokis, eKt/V <1,2 3a '/l cecito, rocmiraiizaiis 3
Oynb-sKoi mpuunHU Ta / 00 03HaKM iH(EKILii Ha TTpo-
TS3i MicsLd, 110 TTepeayBaB BKJIIIOUEHHIO B JOCTiIXEH-
H$1, IOTOYHE Ta MOMEepPeIHE 3aCTOCYBAHHSI aHTUOAKTe-
piaJIbHUX JIiKapChbKUX 3aco0iB mpemnapatiB (1 Micsup),
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JIMXOMaHKa, KOMOpOiaHi 3aXBOploBaHHS Yy (ha3i 3aro-
CTPEHHSI, TICUXiUHi po3iaau, He3AaTHICTh A0 aaeKBaT-
HOI CITiBIIpalli B TPOLIECi TOCITiIXKEHHS.

3 3arajibHOTO YHMCJa XBOPUX KiHOK Ta YOJIOBIKiB
oyno 45 (28,85%) ta 111 (71,15), BignosigHoO, cepen-
Hill Bik mauieHTiB craHoBUB 48,14 *+ 14,04 pokiB. 3a
TUIIOM YpaXE€HHS HUPOK IMepeBaxkald XBOpPi Ha He-
JniaGeTnuuHi rioMepyisipHi — 93 (59,62%) ocobu, Ha
niaGeTuHi Ta HeroMepysapHi — 35 (22,43%) ta 28
(17,95%) nauienris, BignosigHo. CepeaHs TpUBATICTh
JikyBaHHs I'Jl Ha MOMEHT BKJIIOUEHHS B AOCiIKEHHS
craHoBuiaa 25,9+10,41 micauis. Pexxum I'l 3 pa3u Ha
TUXJEHbB 1O 4 TOIUHU.

JocniaxeHHs MpoBeAeHo B 1Ba eTanu. Ha nepuio-
My eTami MPOBEAEHO PYTUHHE KIIiHiKO-JabopaToOpHe
00CTEXEHHS XBOPUX Ta BU3HAYEHO BMICT y CUpOBaT-
i KpOBi MPOAYKTiB MEePEKUCHOIO OKUCAEHHS JiMiaiB
(ITOJT) Ta anTMOKCcUaaHTHOTO 3axucty (AO3), mpoBe-
JIEHO 1X aHaJTi3 3aJIeXKHO Big KoMOopOigHoro cratycy. Ha
MifcTaBi KapTu aMOyJIaTOPHOTO XBOPOTO, BHECEHI AaHi
1I0JI0 HAsSIBHUX, HA MOMEHT BKJIIOUEHHS B JOCIiIXEH-
Hs1, KOMOPOiTHUX CTaHiB, 3apEECTPOBAHUX Ha MiACTaBi
KJiHIYHOIO CHOCTEepeXEeHHSI, MOHITOPUHIY Jabopa-
TOPHUX Ta IHCTPYMEHTAJIbHUX JOCTiIXEeHb, KOHCY/b-
TaTUBHUX BUCHOBKIB CYMiXHUX (hbaxiBIliB, HassBHUX
BUIUCOK 3 iCTOPili XBOPOO Ta iHIIMX JaHUX, Tollo. s
BU3HAYE€HHSI KOMOPOIAHOIro cTaTtycy OO0YMCIIOBaBCS
paHillle 3apornoHOBaHU N MonUdiKOBaHU I iHAEKC MO-
nmimopo6imHOocTi (MIIT) — 4mcao 3axBopioBaHb / OOUH
XBOpMIA, 3BaKaloUM Ha OJHOPIAHICTb JOCJiIXyBaHOI
nonyJsuii 6e3 ypaxyBaHHs HassBHo1 XXH Ta ii ocHO-
BHOI ipuuuHu [7].

Ha ppyromy erami, 3 ypaxyBaHHSIM BU3HAau€HUX
Ha MOYaTKy IOCHTiIXKEHHS KOHUEHTpaliil HaiOuIbIII
3HaunMux MapkepiB OC, npoBeleHO TPOCIEKTUBHE
BUBYEHHSI NMHAMiKM 4aCTOTWM HaKOUIbII MOLIMPEHOL
KoMopOigHoi matosorii, 3HadeHHa MIII, nutomoi
Baru nomepiaux. [IepBUHHOIO KiHIIEBOIO TOYKOIO Oysa
CMEPTb Bill 11000i MPUUNHU, CypOTATHUMU — HOBi BU-
mangku KomopbigHoi matosorii. CepenHsl TpUBAJiCTh
MPOCMEKTUBHOIO crocTepexeHHs1 ctaHoBuaa 30,2 *
9,5 micsuiB. CriocTepexXeHHs 3a nali€eHTaMU 3ilCHIO-
BaJ0Ch IO MOMEHTY 3aKiHU€HHs AOCiIXeHHs (aje He
MEHII HiX 36 MicsI1IiB), HACTaHHS TIEPBUHHOI KiHIIEBOT
TOYKH, BTPATHU 3B’SI3KY 3 MALIIEHTOM.

T'emaTosoriyHi MokKa3HMKM KpOBi BU3HaAYaau 3a
noroMoroio «<ABX Micros-60» (®paniist), 6ioximiv-
Hi — aBTOMaTtuyHoOro anainizatopa «Flexor junior»
(Hinepnanau). 3ab6ip KpoBi A1 JOCHiAKEHb MPOBO-
nuBcs ao nouyatky 'l cecii 3 1iKTbOBOI BEHUM BpaHIIi
Hatue (micas 8-roAMHHOIO ToJIoAyBaHHs). 3pa3kKu
KPOBIi /IS BU3HAYEHHS! OKCUJAAHTHUX T4 aHTUOKCHU-
MAHTHUX TTOKAa3HUKIB B CUPOBATLi UEHTPpUPYTyBAIU
BrpoaoBxk 15 xBununH npu 3000 o6/xB. B cuposar-
i kpoBi xBopux Ha XXH cnekTtpodoTOMEeTpUYHUM
METOAOM, 3 BUKOPUCTAHHSM CIEeKTpodoTomMeTpa
CV1100, BU3HaAyaJuM KOHLEHTpaALlild MaJOHOBOIO
nianpaeriny (MJA) MoaudikoBaHMM METOAOM 3a
peakiieo 3 Tio6apOITYypOBOIO KHMCIOTOIO; KOHIEH-

Tpalilo LepyJonaa3MiHy 3 BUKOPUCTAHHSIM peak-
il OKMCHEHHs Mapa-@eHineniamiH airizpoxaopuny
(LLIT); BmicT dyHKUioHanbHOTO TpaHchepuHny (TP)
3a peakli€lo 3 3a7i30 aMOHiil LIUTpaTOM; 3arajbHUM
BMicT cyabdriapunsHux rpyn (CI'). Ha ocHoBi oTpu-
MaHUX JaHUX PO3PAaXOBYBAIU AaHTUOKCUAAHTHY €M-
HicTh ( AOE€) kposi ta ingexkc OC (I0C) [26].

HocnigxeHnHss moka3dHukiB OC BHUKOHYBaJIUCh
y nabopartopii 6ioximii 1Y <«IHcTutyT Hedposorii
HAMH Vkpainn» (CeptudikaT BUHAHHS BUMIipIO-
BasibHUX MoxnuBocteit NollT 223/17 Bixg 17.10.2017
yuHHU#E g0 16.10.2019p Tta NeIIT-355/20 Bin
14.09.2020 yunnuit o 13.09.2022p). B poborti Oynu
BUKOPUCTAHI HACTYITHI XiMiUyHi peareHTu: Tpuc (ria-
POKCUMETWJI) aMiHOMeTaH, MaJloHajblaerig o6ic (mi-
eTuinaleTtanb), 1,4-¢deHineHaiaMiH AUTIAPOXJIOPUI,
LIT nonuuu niodinizoBaHuii, dTopum HaTpit0, UU-
TpaT aMOHil0 3aJliza, Kajilo WoAu, 110 OTPUMYBaIU
Bix Sigma-Aldrich (CILIA); TpuxjopolToBa KucioTa,
Tio0apOiTypoBa KMCJIOTa Ta alleTaT HAaTpi (OTpuMa-
Hi Bin Merck, HiMeuyunHa); TpaHchepuH OTpUMYyBa-
Ju Big BioChemica (Fluka). IHi peakTuBu mocras-
JeHi «Ximnabopeaktus» (Ykpaina). ['pynu Oynu pe-
MPE3EHTATUBHI 3a CTATTIO, BiIKOM, TUIIOM ypa>KeHHS
HUpOK Ta modaibHicTio H3T (Taba. 1).

CratucTuuyHy O00OpOOKY OTpUMaHUX Pe3yJbTaTiB
MPOBEIEHO Ha MEPCOHAJIbHOMY KOMIT IOTEPi 3a NO-
nomorow nporpamu «MedCalc», Ostend, Belgium
(Bepcis19.3 inauBigyanbHa AilEeH3isd 3 MOCTIHHUM
OHOBJICHHSIM) 3 YpaXyBaHHSIM TMEPEBipKU MOKA3HU-
KiB Ha HOpMaJIbHUU pO3MOAUI. 32 YMOB HOPMaJIbHO-
ro po3noAily JaHi HagaHi K cepeAHi 3HAaUeHHS MOo-
Ka3HUKiB (M) Ta cepeqHe KBaapaTUYHE BiAXWJICHHS
(SD), menianu (Me) Ta MiXKBapTUJIBHOTO pO3Maxy
[Q25; Q75] — y pasi po3noainy, 10 BiApi3HSIETHCS
Bin HopManbHOro. IToKa3HUKU SKICHUX O3HAK Ha-
BEJICHO y BUIJISAAI a0COJNIOTHUX i BiTHOCHUX 4YacTOT.
JloCTOBipHICTh BiIMiHHOCTE! OLiHIOBAJIU 3a 3arajb-
HOMPUWHATUMHU Yy BapialliiHil CTaTUCTUILI KpUTE-
piem CTt’rogeHTa (3a yMOB HOPMAaJbHOI'O PO3MOJIi-
ny), HerapameTpuuHuii U-kputepiem MaHHa-YiTHi
(3a yMOB pO3MOAiJy MOKA3HUKiIB, BiAMiHHOI'O Bif
HOpPMaJIbHOTO), KpuTepiit y2. BiZMiHHICTh 4acTOT y
rpynax nmapHUX COOCTEPEXeHb MOPiBHIOBAIU 3a AO-
nmomorolo kpurepito x> MakHewmapa. Yci tectu 6yau
JBOCTOPOHHIMU, 1Sl BCiX BUAIB aHaJi3y BiAMiHHOC-
Ti BBaXajaud CTaTUCTUYHO 3Hauymumu npu p<0,05.
3 MeTo BU3HAYEHHSI KPUTUYHUX PiBHIB HaWOinbII
3HaunMux MapkepiB OC BukoHyBaBcsd ROC-aHani3
3 BU3HaueHHAM rMuolli ROC-kpuBoi Ta OLIiIHKOIO
YyTIAUBOCTI Ta crneuudiyHocTi. s BUMiproBaHHS
3B’S13Ky MiX 3MiHHUMHU BUKOPUCTOBYBaBCS Koedi-
wieHT Kopensuii IlipcoHa (3a yMOB HOpPMaJIbHOTO
posnoainy) Ta koediuieHT kopensuii CrnipMeHa (3a
YMOB PO3MOAily MOKa3HWKiB, BiIMIHHOTO Bill HOp-
MaJIbHOTO).

Pe3syabTati. OCHOBHI KIIiHiKO-J1aGOpaTOPHi TO-
Ka3HUKU 0OCTEeXKEHOI KOTOPTU XBOPUX HA MOYATKY J10-
CJIiIXKEeHHS HaaaHi B Tabaui 1.
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Tabauys 1
3araipHa KJIiHIKO-1a00paTopHAa XapaKTepPUCTHKA AOCTIKYBAHIX nanieHTiB (n = 156)
Kniniuni xapakrepucTnku JlaGopartopHi nani
(M £SD a6o Me [Q25; Q75])

IToka3uuk 3HayeHHs IToka3uuk 3HayeHHs
IMT (xr/m , M = SD) 24,3944 26 Iemorno6in (r/) 89,15t14,23
E?%H)a nouatky JikyBanHs ['JI: IBK, 66 (42.31) Anp0yMiH (r/7) 35.34+4.22
3®H (mn/x8/1,73 M2 , M + SD) 4,55+1,52 [TapaTtropmoH (Tir/mir) 564,8 [288; 1166]
CI'O (6anu, M £ SD) 6,10+2,17 ®ochop (MMoJIB/IT) 2,34+ 0,52
Komop6inauii craryc, MIII (n /%) Kaniii (Mmosb/i1) 5,85+0,57
Huzpkuii (1-2 6amm) 15 /9,61 Kanp1riit 3ar. (MMOIb/JT) 2,2510,21
CepenHiii (3-4 6amm) 98 /62,8 ®eputuH (Tir/™mI1]) 442 [111; 809,6]
Bucokwit (>5 6ariB) 43 /27,56 CPII (Mmr/m) 6,05+1,3
M £ SD 3,76 £ 1,21 KHT (%) 24,9+ 9,6

TTpumitku: CJl — cyauunauii noctyir; LIBK — nentpanbHuii BeHo3HMit Katetep; IMT — inmekc macu tina; 3OH —

3ajuiKoBa ¢pyHkiist HUpok; MITT — monudikoBanuii iHnekc nojiMmopoOigHocti; CPI1 — C — peakTuBHMUI
npotein; KHT — koediuieHT HacuueHHs TpaHC(hepuHy.

JlocnigXeHHsT CHUpPOBATKOBMX KOHIEHTpalliii cTaTycy AO3BOJMUIO BCTAHOBUTU AOCTOBipHi BiIMiH-
MapkKepiB, 110 BigoOpaxaloThb OKCUIAHTHO-aHTHU- HOCTi, $IK MpPO-, TaK aHTUOKCUJIAHTUX IapaMeTpiB
OKCUIAHTHMUI OajlaHC 3ajieXXHO Bim KoMopOimHoro (Tabi. 2).

Tabauys 2

IToka3uuku nponeciB okcHaaLii TA AHTHOKCUIAHTHOIO 3aXMCTY B cupoBaTi KpoBi I'Jl XBopux 3aj1€2KHO Bij
KiJIbKiCHOT XapaKTepUCTHKH KOMOPOiAHOCTI

Komop0innuii ctatyc
MIII MIII MIII >5
1—2 6am (n 3 —406am (n oauiB
ITokasHuk — 15) — 98) (Il — 43) P1 P2 P3
Konnenrtpanis mapkepis
(M £SD a6o Me [Q25; Q75])
266 576.,9 834,9
MIA (MKMOJIb/TT) [211: 291] [489: 668.7] [714.6:971] <0,0001 <0,0001 <0,0001
LT ( v/m) 0,232+0,06 0,203£0,06 0,181%0,04 0,0841 0,0005 0,0296
4,2 1,8 1,7
TP (v/m) [3.8: 4.7] [1.1: 3,0] [1.2:2.8] <0,0001 <0,0001 0,2847
SH-rpynu (MMoJib/) 2,09+0,43 1,77%0,64 1,38+0,21 0,0642 <0,0001 0,0002
AOE€ (ym.on) 0,91£0,11 0,74%0,26 0,62+0,19 0,0142 <0,0001 0,0073
10C (ym.om) 2,58+0,74 6,15+0,91 9,36+1,1 <0,0001 <0,0001 <0,0001
TTpumitku: P1= pizaunig nokasHukiB Mixx rpynamu 3i 3HaueHHss MIIT: 1 — 2 6anm npotu 3 — 4 6anmu; P2= pisHuisa

MOKa3HUKIB 3i 3HaueHHss MIIT: 1 — 2 6anu npotu >5 6aniB; P3= pi3Huilsg noka3HukiB 3i 3HaueHHs1 MITT: 3 — 4
Oau poTu =5 OaiB

3a pe3yabTaTaMy IMOPiBHSJIBHOTO aHAJi3y BHSIB- BHIIyBaJla aHAJOTIYHWI MOKA3HUK TPYNU IAIli€EHTIB 3
JICHO TOCTOBipHE ITiIBUIIEHHS CHPOBATKOBOI KOHIICH- HN3BKUM KOMOpPOiTHMM cTtatycoM, BeanmunHa IOC — B
Tpauii TpoOKCHIAHTHUX MapKepiB y '/l mauientiB i3 2,4 Ta B 3,6 pa3u, BiznosiHo. KoHleHTpalil BCix m0-
cepenHiM Ta BUCOKMM 3HaueHHsM MIII B mopiBHSIHHI  CJIiIXKyBaHUX aHTMOKCUAAHTHUX MapKepiB TOCTOBIPHO
3 Hu3bkuM (p<0,0001). Konuenrpamii MJIA y cupo- 3HIXYBaIUCS 3i 30LIBIICHHSIM KOMOPOiMHOTO CTaTy-
BaTIi KpoBi '/ XBOpHX 3 BUCOKHM Ta CEPEIHIM KOMOP-  Cy. 30KpeMa, BCTAHOBJIICHO 3HIDKCHHS CHPOBATKOBOI
GimHuM cratycoM y 2,2 Ta 3,1 pasu, BianoBinHo, nepe- KoHueHtpauii LIIT Ha 22 %, TP nHa 59,5 %, SH-rpyn

YKPATHCBKUI XKYPHOA HEDPOAOTIT Ta AlaAidy N24 (72) 2021 OpUriHOABHI HOYKOBI POBOTU 71



Original Papers

Ukrainian Journal of Nephrology and Dialysis, 4 (72)’2021

Ha 34% y I'/l nauieHTiB 3 HAasBHICTIO 5-TH Ta Oiablie
KOMOpPOIZHMUX CTaHiB B MOPiBHSIHHI 3 MalliEHTaMU 3
HasiBHIiCTIO | — 2 CyMyTHiX 3aXBOPIOBaHb, BiIMOBiTHO.
3umxenHst AOE cranosuiio 18,7% ta 31,9% y I'/l na-
Li€EHTIB 3 CEpeaHIMU Ta BUCOKMMU KOMOPOiTHUM cTa-
TYCOM B IOPiBHSIHHI 3 HU3bKUM.

3a pesyJbTaTaMU KOpEJSLiMHOTO aHasidy BCTa-
HOBJIEHO HaASIBHICTb MO3UTUBHOTO 3B’S3KY MiX Kilb-
KiCHOIO OLIIHKOI0 KOMOPOiTHOCTi Ta CUPOBATKOBUMU
KOHUeHTpauisimu mnpookcunantHux (MJA ta 10C)
Ta OOEPHEHOr0 — 3 AHTUOKCUIAHTHUMU MapKepaMu
(TabJ. 3).

Tabauys 3

Pe3yabTaT Kopensiiiinoro anajizy Mixk 3HadeHHssM MIII Ta KoHueHTpanico MapkepiB npoueciB oKcuaalii Ta
AHTHOKCHIAHTHOIO 3aXUCTYy B cupoBaTii KpoBi xBopux Ha XXH V]I cT., sKi Jdikyrorbes ']

. IToxa3Huku KopeJsmii
Kopesmoroui o3naku 60 1ho )
l‘ a — —
MJIA C (MKMOJIB/IT) 0,874 <0,0001
HIIC (/) -0,2193 0,0076
TPC (r/m1) -0,329 0,0045
MIIT (6au) SH-rpynu C

(MMOB,/1) -0,2589 0,0293
AO€ C (ym.om.) -0,5793 <0,0001
10C C (ym.om) 0,4747 <0,0001

AK HAOYHO AEMOHCTPYIOTb AaHi Tabjaulli, Haii-
OinbIIKM 3a cujiol, 0yB 3B’s130K MIII 3 KoHLEHTpa-
i€t B cupoBatui KpoBi '/l XBOpUX HaUMOTYXHIILIOTO
MPOOKCUAAHTHOTO Mapkepy — MJIA.

BusiBneHuil cCUJIbHUN TMO3UTUBHUM 3B’ SI30K MiX
KiJbKiCHOIO OL[IHKOI KOMOPOiAHOCTI Ta CUPOBATKO-
BUM BMicToM MJIA cTaB miArpyHTSIM JJ19 BU3HAUECHHS
MOXJIMBOTO MPOTHOCTUYHOrO MOTEHIlialy 3a3Haye-
Horo 6iomapkepy OC B (popMyBaHHI KOMOpPOiAHOCTI
y xBopux Ha XXH V]I cT., gaki nikyotbcs I'J1. Ha mia-

ctaBi ROC-aHaizy BU3HaUe€HHi MOPOTOBi 3HAYEHHS
JOoCHiaxXyBaHOro 6ioMapkepy IO XapaKTepu3ye BU-
cokuit komopOinHuit cratyc I'Jl xBopux (puc. 1).

3rigHO 3 OTPUMAaHUMMU pe3yJbTaTaMu, HalKpalili
orepalliiiHi XapaKTepUCTUKKN MAa€E CUPOBATKOBA KOH-
ueHTpatis MJA > 668,72 mxmonb/mi (AUC= 0,827;
95% 11 0,756 — 0,884; uyrnusicts = 82,93%; 95%
al: 67,9 — 92,8; crrenudiunicts = 80,19 %; 95% O1:
71,3 — 87,3; p <0,0001).

MJIA ¢ > 668,72 MKMoOJIb/ 1
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P< 0,001
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Puc. 1. ROC-kpuBa A0caiIKeHHs ONTUMaJIbHOIO MOPOroBOro 3HaUueHHs KoHleHTpallii MJIA y cupoBaTii
KPOBi JISl MPOTHOCTUYHOI OLIiIHKU BUCOKO1 KoMopOinHocTi y xBopux Ha XXH V]I cT., ski aikytotbcs 1.
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J1s mofasibllioro aHajizy XBopi OyJid pO3MOAUIEHi
Ha JBi TPyNU 3 ypaxyBaHHSM BUILEHABEIEHUX KPUTHUY-
Hux piBHIB MJIA cupBatku kpoBi (MIAc). KoHueH-
Tpauiss MJAc o nepeBulllyBajia BU3HAYEHI MOPOroOBi

3HAYEHHS, TOOTO OyJ/1a BULLIOIO 3a 668,72 MKMOJIb /11, BU-
gapieHa B 54 T'Jl nauieHTiB. Pe3yabTaTu aHami3y rnokas-
HUKIiB KOMOPOIAHOCTI Ta BUIAJAKiB CMEPTi 3aJIeKHO Bif
koHueHTpauiit MIAc I'/l xBopux HanaHi B Tabnuli 4.

Tabauys 4

Omninka Ta quHAMIKA KIiHivHnX noka3nukiB I'Jl-namienTis 3aj1e2kH0 Bin cupoBaTKOBOi KoHIenTpanii MJIA

I'I-nauieHTH HA NOYATKY p I'I-nauienTu npu 3aBepuieHi p
ITokasHuk JIOCTi/IPKeHHs CIIOCTEPEKEHHS
MJIA cupoBaTKu MJIA cupoBaTKu
(MKMOJIB /1) (MKMOJTB /1)

<668,72 > 668,72 (n= <668,72 > 668,72

(n=102) 54) (n=102) (n=54)
Komopoinui cranu (n/%)
AHeMmisa 86/84,31 52/96,30 0,0262 89/87,25 54/100,00 0,0063
AT 84/82,36 50/92,59 0,0817 89/87,25 52/96,30 0,0690
BITIT 63/61,76 43/79,63 0,0233 71/69,61 49/90,74 0,0030
CC3 33/32,35 25/46,30 0,0873 45/44,12 39/72,22 0,0008
XBopoou IIIKT 28/27,45 17/31,48 0,5983 36/35,29 24/44,44 0,2653
X031 14/13,73 11/20,37 0,2837 18/17,64 20/37,04 0,0074
3I1C 19/18,63 12/22,22 0,5941 25/24,51 20/37,04 0,1014
B3 23/22,55 14/27,78 0,4705 30/29,41 26/48,15 0,0207
EEIT’(‘;EOMH 4/3,92 2/3,70 0,9460 6/5,88 8/14,81 0,0642
baxk. indexirii 25/24,51 21/38,89 0,0618
MITI 3,98+0,98 4,31%1,21 0,0675 4,66+1,04 5,7840,96 <0,0001
(M = SD)
Bunanku cMepTi npoTarom TepMiny coctepexxenns (n/%)
cC3 15/14,71 17/31,48 0,0139
Iadexuii 8/7,84 6/11,11 0,4979
LIB3 3/2,94 6/11,11 0,0379
IH1i 5/4,09 2/3,71 0,9081
3arajpHa 31/30,39 31/57,41 0,0011
KUIBKICTb

IIpumitka: AT — aprepianbHa rineptensisi; XO3J1 — xpoHiuHe 00CTpYKTUBHE 3axBoproBaHHS JiereHb; LIIKT- nmyHkoBo-

kuikoBuit TpakT; 3T1C — 3axBoproBaHHs nepudepuyHux cyanH; LIB3 — 1epedpo-BacKyIsipHi 3aXBOPIOBAHHS;

BI'TIT — BropuHHMI rinepnapaTipeos.

Buisomy citin 3a3Ha4YMTH, 1110 HE 3aJI€XKHO BiJl KOH-
HeHTpauii MIAc, mpoTSIroM TEpMiHy CITIOCTEPEKEHHSI,
KOHCTaTOBAHO JOCTOBipHE 30i1bLIEHHS YaCTOTU BCiX,
okpiM aHeMii Ta AIl', KOMOpOiITHUX CTaHiB. AHAII3 B
JUHAaMIll JEMOHCTPYE, 110 30UIbIIEHHS, B MOPiBHSHHI
3 TOKa3HMKOM Ha MOYaTKY MOCTiIKEHHS, YaCTOTU KO-
MOpPOIJHUX CTaHIB € OiJIbILI IHTEHCUBHUM MPU MEPEBU-
IIEHHi TOPOTOBUX 3HAYEHb CUPOBATKOBOI KOHIIEHTPA-
i1 3a3HAYEHHOr0 MPOOKCUAAHTHOro mapkepy. IIpo-
T€, CTATUCTUYHO 3HAYYIi BiAMiHHOCTI KOHCTAaTOBaHi
e g CC3, B3 Ta XO3JI Ta mepeoMiB KiCTOK.
3oKpema, IPUPICT TMTOMOI Baru mairieHTiB 3 XO3J1,
MPOTSITOM TEPioAy, LIO MiAJSIraB BUBYEHHIO, € OLIBIII
HiXX BTpUYi iHTEHCHUBHILLIUM B IrpyMi Malli€HTIB 3 KOH-

ueHTpauieo MJIAc > 668,72 MKMOJIb/J1 B IOPiBHSIHHI
3 TPYMOI0 XBOPUX 3 BMiCTOM 3a3HAY€HOTO OioMapKepy
< 668,72 MKMOJIb/J1, Ta CTAHOBUTb, BianosinHo, 81,8%
vs 28.5% (p <0,0001). IIpupicT 4acTKU MHALi€HTIB i3
CC3 ta LIB3 6yB B miBTOpa-ABa pa3y iHTCHCUBHIIINM
B Ipyli MauieHTiB 3 KOHUeHTpauielo MJIAc moHan
668,72 MKMOJIb/J1, HixX B TPYIIi OPiBHSIHHSI, T CTAHO-
BUB 56,0% vs 36,4% (p= 0,0191) Ta 73,33 % vs 30,42%
(p< 0,0001), BimmoBimHo. YacTka XBOopux 3 mepeoma-
MM KiCTOK B rpyii xBopux 3 MJIAc > 668,72 MKMOJIb/J1
30inbmmIachk B Yyotupu pasu (p= 0,0140).

ITonpu BiACYTHICTh BiporimHoi pi3HUIL MiX ce-
PEIHbOIO KiJIbKiCHOIO OLIIHKOKX KOMOPOiZHOCTI Ha MO-
YaTKy AOCHIIKEeHHs, aHalli3 IMHAMiK1 3MiH BETUYUHU
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MIII, npotdromM mnepiofy CIOCTEPEXEHHS, MTO3BOJISE
CTBEp/IXYyBaTU TPO JTOCTOBIPHO BWIIE HaBaHTaXKeH-
HSI CYNYyTHIX 3aXBOPIOBaHb Ha MOMEHT 3aBepIleH-
HSI CIIOCTEPEXEHHSI B TPYITi XBOPUX 3 CUPOBATKOBOIO
KoHLeHTpauielo MJIA > 668,72 mkmoib/a. [Tpupict
MIII B rpymi naui€eHTiB i3 CHPOBATKOBOIO KOHIIEHTpPA-
uiero MJIIA > 668,72 MKMOJIb/JI € BOBiYi iIHTEHCUBHI-
IIUM HiX B TpyMi NAlLiEHTIB 3 CUPOBATKOBUM BMiCTOM
3a3HAYEHOTO MPOOKCHUIAHTHOTO Mapkepy < 668,72
MKMOJIb/JI, Ta CTaHOBUTH 34,11% vs 17,1%, Binnosia-
Ho (p=0,0166).

3 3zarajpHoro uuciaa ['Jl mauieHTiB, sIKi Oyau
BKJIIOUEHI B TOTOYHE JOCIHIIKEHHS, TPOTITOM TIPO-
CIIEKTMBHOIO CIIOCTEPEXEeHHs, nmomepiio 62 (39,75%)
ocobu. B rpymi xBopux 3 KoHUeHTpauielo MJIAc
Oisibin HiX 668,72 MKMOJIb/JI IUTOMA Bara mOMEPJIMX
Oyna Maiike BABiUi BUIIOIO, HiXX B TPYMi MOPiBHSH-
Hs. B cTpykTypi mpuunH cMepti nepeBaxanu CC3,
ki 3ymoBun 51,6% datanpHux BumnankiB. YacTtka
XBOpHUX, s1Ki momepsu Big CC3 € 6inbll HiXX BABiYi BU-
o010 cepen xBopux 3 MJIAc > 668,72 MKMOJIb/J1, HiX 3
KOHILIEHTpaLico <668,72 MKMOJIb/JI. AHAJOTiuHi gaHi
OTpUMaHi i Mpu aHali3i (aTtaqsbHUX BUMANKIB BHA-
craigok LIB3: yactka I'JI-nauieHTiB, Ki moMepau Bif
3a3HaY€HUX KOMOPOIAHUX CTaHiB, € Malixke B YOTUDPU
pa3u BUILIOIO B IPYITi XBOPUX 3 KOHLEeHTpauieo MIAc
> 668,72 MKMOJTb/1.

IMomanbuivii aHami3 JO3BOJMB BCTaHOBUTH, WIO
I'J1 xBopi 3 KoHIIeHTpauiero MJIAc > 668,72 MKMOJIb/ N
MawTh B 2,6 pasu Oinblie 1maHciB po3Butky CC3
(p= 0,0272), B 3,9 pasu — 1LIB3 (p= 0,0079), B 6,2
pasu — nepeiomis (p= 0,0282), B 6,6 pasu — XO3J1
(p= 0,0282), B 3,1 pasu — HacTaHHs (aTaJIbHUX BU-
nankiB (p= 0,0013), B 2,7 pa3u — datanbaux CC mopiii
(p= 0,0155) y nopiBHSIHHI 3 XBOPUMM 3 KOHILIEHTpa-
uiero MJIAc <668,72 MKkMOJIb/11 (puc 2).

CcC3 ——
B3 ——
X031 _——
Iepeaomu KicTok —_—
3aranpHas CMepPTHICTH ——
CC cmeprHicTh ——
1B cmeprHicTH —
0,1 1 10 100

Binnocui mancu (OR, 95% 1)

Puc. 2. llaHcu po3BUTKY KOMOPOiHOI MaTOJIOTii Ta haTaib-
Hux nofii y I'/]-XBopuX Mpu CUPOBATKOBIi1 KOHILIEHTpALLil
MJIAc > 668,72 MKMOJIb/TT Vs <668,72 MKMOJIb/ 1.

AHaJIi3 KyMYJSITUBHOI TPUBAJIOCTIi XXUTTS 3aI€KHO
Bil KOHLIEHTpaLlii JOCIiIXKyBaHOTO MPOOKCUIAHTHOTO
OioMmapkepy HaJlaHO Ha puc. 3.

100 - Log-rank test: 12=6,9566, df=1, p= 0,0084
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Puc. 3. BuxusaHictb xBopux Ha XXH V ][I cranii, ski
nikytotbes /] 3aexxHo Bil cMpoBaTKOBOT KOHLIEHTpaLTii
MIA.

Tpu- Ta m’gTHUpiyHAa KyMYJSITUBHA BUXXWBAHICTh
'/l xBopux craHoBuia 76,3% vs 59,1% (p = 0,0257)
ta 63,3% vs 45,3% (p = 0,0312) npu cUpPOBATKOBUX
KoHLeHTpauisXx MJIA< 668,72 MKMoJib/1 > Ta >668,72
MKMOJIb/JI, BilMOBiTHO.

Koediuient pusuky (HR) cmepti B rpymi [l
XBOPUX 3 BMICTOM 3a3HAY€HOTO MPOOKCHUIAHTHOTO
Mapkepy >668,72 MKMOJIb/J1 € B TIOHAJ 2 pa3y BUILIUM
(HR — 2,1527, 95% 11: 1,2458 —3,7199), HixX y naui-
€HTiB 3 MJIAc < 668,72 MKMOJIb/J1.

AHani3 BUXXMUBaHOCTI, MoB’sa3aHoi 3 CC ¢artaib-
HUMM TIOJiIMU NTO3BOJMB BCTAHOBUTHU, IO TPU- Ta
n’gatupiuHa  kymyastuBHa CC BuxwuBanicts I'l-
Mali€HTIB € NOCTOBIPHO BUIIOI y MAIiEHTIB 3 KOH-
LIEHTPAIli€l0 MPOOKCUAAHTHOTO MapKepy MEHIIOK 3a
BU3HAUY€eHi MOPOroBi 3HAYEHHS Ta CTAaHOBUTH 87,2% Vs
67,5 % (p= 0,0033) Ta 80,8% vs 61,6% (p = 0,0094)
MpY CUPOBAaTKOBOMY BMicTi MJIA< 668,72 MKMOJIb/1T >
Ta >668,72 MKMOJIb/J1, BiAMOBiAHO (pucC. 4).

o 00F Log-rank test: 32=7,9233, df=1, p= 0,0049
=
v 90 - el
= L
E 80 - by o rremn
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g
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g 40
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Z
20 Cl 1 1 1 1 1 1 1 1 1 1
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TpuBalicTh KATTH, JHI

Puc. 4. CC BuxuBanicts xBopux Ha XXH V /I cranii,
SIKi JTiKytoTbest I'J1 3a1eXXHO Bi CMPOBAaTKOBOI
KoHUeHTpauii MIA.
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KoediuienT pusuky HactaHHs ¢ataibHux CC
nofiii B rpymi '/ XBOprX 3 CUPOBAaTKOBOIO KOHIIEH-
Tpauiero MJA >668,72 MKMOJIb/I1 € Maiixke B 3 pasu
pumuMm (HR — 2,7955, 95% MI: 1,3664 — 5,7191),
HiX Yy Mali€HTiB i3 BU3HAYEHUMU TMOKA3HUKAMMU, 1O
< 668,72 MKMOJIb/II.

OoroBopenns. HesBaxaioun Ha 3HA4Hi HOCST-
HEHHSI OCTaHHIX TPbOX AECATUPIY B 00JACTi diaTiZHUX
TEXHOJIOTill, BUCOKAa 3aXBOPIOBAHICTh Ta CMEPTHICTh
xBopux Ha XXH V ][I cranii, noci 3aJumaeTrbcs of-
Hi€l0 3 HallaKTyaJbHIlIUX Mpo0JjieM cydacHOi He(ppo-
noriuHol kiiniku [5, 7, 8, 14, 15]. Cepen npoBigHux
YWHHUKIB, 10 MOTipIIYIOTh MPOTHO3 XBopux Ha XXH
V ]I cranii, Ha CbOTOJHI PO3IJISIAAETHCS BUCOKA YaCTO-
Ta KOMOpOinHMX 3aXxBoproBaHb. CaMe OCTaHHE CITOHY-
Ka€ HAyKOBY MEIWYHY CIUIBHOTY 10 BUBYEHHS (ak-
TOpiB PU3UKY BUHUKHEHHSI KOMOPOiAHUX CTaHiB, 11O
JIO3BOJIUTh 3HU3UTH iX YACTOTY Ta, BiAMOBIIHO, TOKpa-
IIUTU MPOTHO3 Mepediry OCHOBHOTO 3aXBOPIOBAHHS
[7, 18, 27].

JoctikKeHHSI OCTaHHIX POKiB KOHCTATYIOTh, 1110 B
naToreHe3i 6araTbox 3aXBOPIOBAHb BAXJIMBA POJIb Ha-
Jexutb OC. Pe3yabTatvl YMcebHUX NOCTiIXEHD MPO-
JNeMOHCTpYBaJIU, 110 AMCOalaHC MiX OKCUIAHTHO-aH-
TUOKCUJAHTHUMM MPOLIECAMU MOCUITIOETHCS MO Mipi
nporpecyBaHHd XXH Ta jmocsirae cBOro MakCUMymy
npu JikyBaHHi gianisuumu merogamu H3T [5, 21, 25,
28]. B cBoemy mocaimkenHi Colombo et al. minTBepau-
JIV iCHYBaHHS 3B’43Ky MiX YPEMiUHUM CTAHOM Ta iH-
TEHCHUBHICTIO MPOOKCUAAHTHUX MPOLIECIB Y MALIEHTIB
3 XXH V ][I cr., sxi aikywotbest '] [28]. Cepen dakTo-
piB, acoliliOBaHUX 3i 30iIbIIEHHSIM YaCTOTH HAOIbII
MOIIMPEHUX Ta HETATUBHO OB’ 3aHUX 3 TPOTHO30M B
3a3HaueHiil monymsuii xeopux — CC3 Ta pU3uKy cMep-
Ti xBopux Ha XXH nobpe BucsitieHa poab OC, a came
MiABUILEHOI MPOAYKLil MPOOKCUIAHTIB Ha TJi 3HU-
>KE€HHSI aKTUBHOCTI Mali>Xe BCiX JAHOK aHTUOKCUIAHT-
Horo 3axucry [20, 22, 23, 25, 29].

3a pesyabratamu gociimxkeHHss Rusu CC, et al.
niaTBepaxeHo, 10 CC3 € 0OCHOBHOIO NMPUYMHOIO 3a-
XBoproBaHocTi Ta cMeptHocTi I'J] manienris [22]. Ha-
VKOBILII TMPOAEMOHCTPYBaIU, W10 MPOOKCUIAAHTHUMI
Mapkep MJIIA Mae CWJIbHY NPOTHOCTUYHY ILIiHHICTh
moao BuxuBaHocTi ['Jl maiieHTiB MpyU JOBrOCTPOKO-
BOMY criocTepexkeHHi. Moro cpoBaTKoBi KOHIIEHTpa-
1ii KopeatotoTh 3i cMepTHicTIO Bin CC3, aje He € nipef-
uktopoM He patanpHux CC nopiii. OTpruMaHi HaMU B
XOJli TIOTOYHOro AOCHIIKEHHS AaHi, IesIKOI Mipolo,
miaTBepaxyoTh gaHi Rusu CC, et al. [22]. 3okpema,
CC ¢aranbhi nonii o6ymoBwIM Maiike 52% Bcix BU-
MajakiB cCMepTi, MUTOMA Bara MOMEPJUX BiJ 3a3Haye-
HUX KOMOPOiTHUX CTaHiB € OiNIbII HiXX BABiYi BUILOIO
(31,5% nipotu 14,7%), a m’stupiuna CC BUKUBaHICTh
€ Ha 30% nuxyoio y 'l nauientis 3 MJAc > 668,72
MKMOJIb/JI, HiXX 3 KOHILIEHTpalli€o <668,72 MKMOJIb/JI.
OkpiM TOrOo, M’ITUPiIYHA KYMYJSITUBHA BUXUBAHICTb €
Ha 40% HUXYOIO Y XBOpUX 3 KOHIeHTpalieo MJIAc,
110 TepeBUIlyE ineHTU(iKOBaHE MOPOroBe 3HAYeH-
Ha. Ilpore, ciig 3a3HaYMTH, 110 Ha BiAMiHY Big 10-

cligHUKIB 3 PyMyHii, 3a pe3yabraTamu, OTpUMaHUMU
HaMMU B XOJli TOCJTiI>KEHHS, CUPOBATKOBI KOHIIEHTpALIil
MJA MaoTh i CUJIbHY NPOTHOCTUYHY LiHHICTh 1100
yacToTu He (ataabHux koMopOinHux CC3: nutoma
Bara '/l xBopux 3 BIepilie BUSIBICHUMU TUMU YU iH-
mwumu CC3, 3a yac 110 miajisiraB aHajizy, CTaHOBUTD
11,76% Tta 25,92% (p= 0,0244; OR — 2,6250, 95%
AI: 1,1149 — 6,1804; p = 0,0272) npu M/IAc < 668,
72 ta > 668,72 MKMOJIb/J1, BiAIIOBIAHO.

He 3Baxatoun Ha akTyanbHicTh gocaimkeHHs OC,
SIK MOTEHIIHHOro (akTopa PU3UKY KOMOPOIAHUX 3a-
XBOPIOBaHb B Aiali3Hiil MOMyslLlii XBOpUX, OLIBIIICTh
HasiBHUX MYOJiKalliii BUCBITIIOIOTh JUILIE TEOPETUYHI
Ta eKCIepUMEeHTabHi acriekTu npodiaemu OC, aHami3
KOHLIEHTpalliii 6ioMapKepiB 3aIeXKHO BiJ MOJAJIbHOCTI
H3T, 3B’a30k 3 CC3, nepebiroM aHeMii, BUXKMBaHiC-
Tio XBopuXx [5, 20-24]. Hanpuknazn, Suvakov S, et al.
[23] Bu3HauUMIM HOBY MaHeJ b 6GioMapKepiB, 10 CKIaLy
K010 BXoauTh i MJIA, Ta sika MOXe BUKOPHCTOBYBa-
TUCA JJISI TIPOTHO3YBAHHSI BUXXMBAHOCTI MAlli€EHTIB 3
XXH V [ cragii. Bay s B et al. nintBepauau, mo OC
€ OHUM 3 OCHOBHUX (pakTopiB pu3uky CC cMepTHOC-
Ti, a BHYTpilUHbOBEHHa (epoTeparisi 3aBAIKU CBOIM
MPOOKCUAAHTHUM BJIACTUBOCTSIM, MUMOBIPHO, CIIpUSIE
MOCUJIEHHIO AucOaiaHCcy MpolieciB OKCHaAllil Ta aHTU-
OKCUJAHTHOTO 3axucTy [29].

3a pe3yabTaTaMy MPOBEAECHOTO HAMU JOCTiIXEH-
HSI BCTAHOBJIEHO, 110 CUPOBATKOBI KOHIIEHTpALIil TPo-
OKCUIAHTHUX MapkKepiB y cupoBatui kposi '] mari-
eHTiB 3 BUcokuM (MIII >5 6aniB) ta cepennim (MIII
3-4 6anu) KOMOpPOITHUM CTATyCOM € JNOCTOBIpHO BU-
M (p<0,001), Hix y xBopux 3 HU3bkuUM (MIIT 1-2
0anu), KOHLEHTpalii BCiX JOCHiIXKYBaHUX aHTUOKCHU-
JAHTHUX MapKepiB TOCTOBIPHO 3HUXKYIOThCS 3i 30i1b-
IIIEHHSIM KOMOPOiZHOTO cTaTycy. 3a pe3yJbTaTaMu
KOpeJisiliiiHOro aHajidy, nmpoBeaeHoro mixk MIIT Ta
KoHLeHTpaliero mapkepiB OC B cupoBaTtui KpoBi I'/]
XBOPUX, HAWOUTBIIIUM 32 CUJIOIO 3B 130K BCTAHOBJIEHO
3 MJAc. Cut-off inimiaapHOi KoHUEHTpalwii M/Ac,
oTpuMaHuii 3a nonomorotro ROC-aHani3zy, cTaHOBUTb
> 668,72 Mkmoub/n. TTopiBHSIIbHUI aHali3 B Tpymax
I'’T xBopux, cTpaTudiKOBaHUX 32 BU3HAYEHUM MOPO-
TOBUM 3HAYEHHSM KOHIIEHTpAllii IbOTO MapKepy, A0-
3BOJIMB BUSIBUTH, 1110 KOHLIeHTpauies MIAc > 668,72
MOPIiBHSHO 3 < 668,72 MKMOJIb/J1 ACOLIIIOETHCS 3 1OCTO-
BipHUM 301IbIIEHHSIM, MPOTATY TEPMiHY MPOCHEKTUB-
Horo cnoctepexeHHs (30,2 + 9,5 micaili), 3araabHoOL
ta CC cmepTtHOcTi, yactotu XO3JI Ta LIB3, nuromoi
Baru mnauieHTiB 3 CC3, 6iabli HiX BABiYi iIHTEHCUBHi-
M npupoctomM MIII. Tlpote, ciig 3a3HauuTH, 110
Yy IOCTYMTHUX HAyKOBUX JKE€pesax He iCHye MpocCIeK-
TUBHUX KOMIUIEKCHUX KJIiHIYHUX JOCHIAXEHb ILIOAO0
OLIiIHKM 0COOJIMBOCTEl 3MiH KOMOpPOiZHOTO cCTaTycy,
4acTOTU KOMOPOimHOI MaTosiorii, CMEPTHOCTI Ta BU-
xuBaHocTi 'l XBopuX 3a71€XHO BiJ KOHLIEHTpaLlii iH-
dopmatuBHux MapkepiB OC, 1110 YHEMOXIIUBIIIOE Oe3-
MOCEPEAHE CHiBCTaBAEHHS PE3yJbTaTiB, OTPUMAHUX B
XO[li TOTOYHOTO aHaJi3y 3 pe3yJbTaTaMu POOIT iHIIUX
IOCJIITHUKIB.
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Ob6mexncenna. IlpoBeneHe AOCIIIXKEHHS Ma€ EB-
Hi oOMexeHHs1. HailGinbll 3HAYUMUM 3 SIKUX, € T€,
1O 1€ AOCTIAXEHHSI MPOBEAEHO SK OJHOLEHTPOBE,
JlaHi SKOrO0 H€ MOXYTb OyTU B MOBHOMY 00cCs3i pe-
npe3eHToBaHi Ha '] momynsuio YKpaiHu 3 orjisiay Ha
0COOJIMBOCTI MPAKTUKKU KOXHOTO OKPEMOTO LIEHTDY.
BongHouac, 3a pe3yabTaTaMu CepPeaHbOCTPOKOBOTO
MPOCIEKTUBHOTO OOCiIXEHHS, TPOBEAECHOTO Ha J0-
CTaTHbOMY KJIIHIYHOMY MaTepiaji, Boeplie BU3HaAYeHi
KJIiHiYHi aCMeKTU aKTHUBallii OKCUTATUBHUX MPOILIECIB
B ['Jl monmynsiii xBopux. [TorouHe pociigxeHHs, Ha-
CKUJIBKM HaM BilOMO, HE MA€ aHAJOTiB Ta € MEPIIUM
B IKOMY MTPOBEIEHU I KOMITJIEKCHUI aHali3 KOMOPOi-
HOrO CcTarycy, IMHAMiKu MUTOMOI Baru KOMOPOigZHUX
CTaHiB, CMEPTHOCTI Ta BUXXMBAHOCTI xBopux Ha XXH
V]I cr., sxki aikytotbes '] 3aj1eKHO Bif iHTEHCUBHOCTI
OKCHUJIAaHTHUX MPOIIECIB.

BucHoBkH. BcTaHoBjI€HO, 1110 CUPOBATKOBI KOH-
1eHTpallii npookcuaaHTHUX MapkepiB (MIA ta I0OC)
€ JOCTOBipHO BulIMMMU, a Mapkepu AO3 (TP, SH-
rpynamu, AO€) noctoBipHo Huxunmu y ']l maiieH-
TiB 3 BUCOKUM KOMODPOiZHUM CTaTyCOM IMOPiBHSIHO 3
AHAJOTIYHUMU MOKAa3HUKAMU MAalli€HTiB 3 HU3BKOIO
KoMopOigHicTio. HalibinbiuM 3a cujiolo, cepei 10-
craigxyBaHux MapkepiB OC, € 38’5130k MIII 3 KoHLIeH-
Tpailieo B cupoBaTui KpoBi MJIA y xBopux Ha XXH
VI ct., sxi aikyoTbes I'[]. CupoBaTKOBi KOHLIEHTpALLil
MJIA > 668,72 MKMOJIb/J1 € 010XiMiYHOIO JeTEPMiHAH-
TOIO JJOCTOBIpHOTO 30UIbIIIEHHS, B CEPEIHBOCTPOKOBIA
MepCHeKTUBi, KiJTbKOCTIi KOMOPOiTHUX CTaHiB, 4acTO-
TM BUNaAKiB cMmepti, paranpHux CC Tta LIB3 nomiid,
nutomoi Baru nauieHTiB 3 XO3JI, IB3 ta CC3, 3Hu-

Jlitepatypa (References):

JKEHHSI KyMYJISITUBHOI BUKMBAHOCTI Ta BUXKUBAHOCTI,
noB’sa3aHoi ¢ CC (aTarbHUMU MOAISIMU.

Ilancu de novo CC3, LIB3, XO3JI, nepeiaoMis,
(atanpHUX noailt Ta BunaakiB cmepti Big CC3 gocto-
BipHO 30inb1IyI0ThCS Y '] MallieHTIB 3 CUPOBATKOBOIO
KoHLeHTpauiclo M/IA nonan 668,72 MKMOJIb/J1 Y 1O~
PiBHSIHHI 3 XBOPUMU 3 MOKa3HUKOM < 668,72 MKMOJIb/JT

Pytunna ouinka MJIA B cupoBaTtui Kposi '] na-
LIiEHTIB NO3BOJIUTH CBOEYACHO MPOBOAUTU CTpaTUDi-
Kallif0o Malli€eHTiB 3a PiBHEM PHU3UKY, 3aCTOCOBYBATU
JIiKyBaJIbHi CcTpaTerii, cpsIMOBaHi Ha 3HUXXEHHS iH-
teHcuBHocTi OC, Ta, BiANOBiIHO, 3HUXXEHHSI KOMOP-
0iIHOTO HABAHTAXEHHSI.
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Abstract. Class IV Emphysematous pyelonephritis (EPN) is a life-threatening infection of the kidney,
and there is sparse data on immediate and long-term outcomes of medical management. The study
aimed to review the clinical presentation, diagnosis, immediate and long-term outcomes of medical
management, and outcome of patients presenting with class IV EPN

Methods. This retrospective study was conducted in a tertiary care center in Dharwad, India. The
study included class 1V EPN patients admitted to the hospital between Jan 2012 to Dec 2019. The
factors studied were demographics, comorbidities, radiological investigations, clinical presentation,
urine, blood and pus culture, and sensitivity and treatment history. Immediate and long-term outcomes
of medical management were determined. Descriptive analysis of the data was conducted. Continuous
variables were presented as mean % standard deviation and discrete variables in terms of number (%).

Results. Twenty-one patients with class IV EPN, with a mean age of 55.7 £13.5 years, were analyzed.
The majority were males (M: F 15:6). The patients were followed up for 32.70+21. 12 months. Fever,
flank or abdominal pain, and acute kidney injury were observed in all 21 patients, while nausea and/or
vomiting and dysuria were seen in 16 (76.2%) patients. E. Coli was the most common pathogen found.
Double J stenting was done in 20 (95.2%) patients; Ultrasonography guided aspiration 8(38.1%) and
percutaneous drainage in 5 (23.8%) patients. One (4.8%) patient died during the first episode and
3(19%) others due to recurrent infection and end-stage renal disease.

Conclusions. Class 1V Emphysematous pyelonephritis can be managed successfully by minimally
invasive modalities. However, long-term morbidity and mortality risks are still negative.

Key-words: emphysematous pyelonephritis, kidney, Escherichia coli, double J stent, acute
kidney injury.
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P. Manmxynar, M. Bennikan, C.K. Hacap, C.T. ITatun

Kniniyauii npodisb, JIKyBaHHS Ta HACTIAKYN eM(}i3eMaTO3HOro mejaoneppury
IV K1acy B neHTpi TPETHHHOI 0NOMOIH: PETPOCIEKTHUBHE ONUCOBE
JOCJIIZKEHHS

Konemx MmenguuHux Hayk Ta rocmitaab SDM, YHiBepcutet L pi JIxapmacTxana MaHKyHaTelBapa,
Hxapsan, [Hmia

Pestome. Empizemamosnuii nicnonegppum 1V kaacy (EITH) € nebesneunor onsn scumms ingpexuyicro Hupok. Me-
moro docnioxnceHHs Y0 NPoaHanizyeamu KAHIMHY KapmuHy, 0iaeHOCMUKY, KOPOMKOCMPOK08i ma iddaneHi pe3yavma-
mu aikyeauns ma Hacaioku nayicumie iz IV kaacom EPN.

Memoou. Ile pempocnekmugne docaioxcerts 6ya0 nposedero 8 ueHmpi mpemuHHoi donomoeu 8 JIxapeaodi, Inois.
Jocaioncenns exarouano nayienmie 3 EITH 1V kaacy, aki 6yau eocnimaanizoeani 3 ciunsa 2012 poxy no epydens 2019 poky.
Jocaioncysanumu paxkmopamu Oyau demoepaghiuni NOKA3HUKU, CYRYMHI 3aX80PHGAHHS, OAHI KOMN OMEPHOI momoepa-
ii, kainiuna kapmuna, Kyabmypaibhe 00CAI0NCeHHS ceUi ma Kposi, @ makKoic 4ymaugicms 00 AaHmMudiomukie i Hacaioku
AiKysanus. Busnaueno 6eanocepedni ma ¢idoaneri pe3yabmamu MeoOuyH020 MEHEONCMEHM).

Pezyaomamu. Jlo docaidxcenns 3anyueno meduuny doxymenmauiro 21 navienma 3 EITH IV kaacy, cepednvoeo
8iky 55,7 £13,5 pokis. binouwiicmo cmanosunu wonosixu (M: 2K 15:6). Xeopi cnocmepieasucs npomsieom 32,70+21,12
mic. Jluxomanka, 6inb y KOCmogepmeodpasbHOMYy Kymi ma eocmpe ypajiceHHs HUPoK CNOCMepieancs 8 yCix nayicHmia, a
Hydoma/6a08anns ma ousypis — y 16 (76,2%) nayienmie. Hatibinvw nowuperum 30y0nuxom 6yaa KUMK08a NAAUYKA.
Cmenmysanns eurxonano 20 (95,2%) xeopum; y 5 (23,8%) nauicumie acnipayis nio KoHmpoaem yabmpaszgyko802o 0o-
caidncenns ma uepesukipne openyeanns; 1 (4,8%) nauiecum nomep nio uac nepuioeo enizody ma 3 (19%) xeopux uepes

peuudusHy iHgexyiro ma mepMinaabHy cmadito HUPK0B0i HedOCMamHoCmi.
Bucnosxu. Emgizemamosnuii nienonegppum 1V kaacy moxcHa ycniuiHo Aikysamu 3a 00noM02010 MAAOIHEA3UBHUX
memodie. O0nak 00820CMPOK08i PUBUKU 3aXE0PHOBAHOCII MA CMEPMHOCMI 3aNUUAIOMbCA NPOCHO30HE2AMUBHUMU.
KoarouoBi ciioBa: emghizemamosnuii niesonepum, HUpKa, KUWIKOBA NAAUMKA, CIMEHMYBAHHS, 20CMPE YPANCEH-

Hs1 HUDOK.

Introduction. Emphysematous pyelonephritis
(EPN), first defined by Kelly and MacCallum in 1898,
is a rare but life-threatening, acute suppurative infec-
tion of the kidney. It is characterized by gas produc-
tion within the renal parenchyma, collecting system,
or perinephric tissue [1]. EPN is an uncommon con-
dition where many studies have reported a wide range
of clinical profiles and causative organisms. There are
no specific symptoms or signs to diagnose EPN [2]. E.
Coli and Klebsiella spp. are the most common causative
organisms, but the exact pathogenesis is poorly under-
stood [3].

Nephrectomy was the standard treatment used in
the 1990s [2]. A meta-analysis suggested conservative
treatment to be a significant risk factor for mortality in
patients with EPN, where the mortality was reported
to be 11-42% [4]. However, with the improvement of
computed tomography (CT) based diagnosis and ad-

Sanjay Timmanagouda Patil
nephrology@sdmmedicalcollege.org

vances in multi-disciplinary intensive care, the treat-
ment of EPN has changed over the years to more con-
servative approaches, such as antibiotics and percuta-
neous drainage techniques [2, 5].

Class IVisasevere variant among the various class-
es of EPN and has traditionally been treated with ne-
phrectomy in the past. There are few reports of class IV
EPN treated with renal preservation strategy by medi-
cal management alone without nephrectomy. However,
the long-term outcome of medical management is not
known. Hence, this study aimed to review the clinical
features and presentation, causative organisms, diagno-
sis, management, and immediate and long-term out-
come of patients presenting with class IV EPN.

Subjects and Methods. This retrospective study
was conducted at SDM College of Medical Sciences and
Hospital, a tertiary care center in Dharwad, India. The
electronic medical records of all EPN patients admit-
ted to the hospital between Jan 2012 -Dec 2019 were re-
viewed. All adults (>18years of age) diagnosed with class
IV EPN at our hospital were included in the study. Ethi-
cal clearance was obtained from the institutional review
board (with number SDMCDSIEC No02021/Medical/
Nephrology/S/01), and the personal patient details were
de-identified to protect patient privacy. The study fol-
lowed the tenets of the Declaration of Helsinki.
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Diagnosis of EPN was based on the initial ultra-
sound evidence of gas in the renal parenchyma, con-
firmed by a CT scan of the abdomen in all patients. We
included only class IV EPN cases based on CT find-
ings described by Huang and Tseng [6]. The bilateral
EPN or EPN in a solitary kidney was also defined as
class IV EPN. Broad-spectrum antibiotics were used
initially and later on modified as per microbiological
culture reports. Standard treatment protocols for fluid
resuscitation and insulin therapy, as deemed essential,
were used.

The factors studied were patient-related factors,
such as demography, comorbidities, clinical presenta-
tion, and treatment history; radiological investigations,
including the side of involvement, ultrasound (US) and
CT findings, treatment-related factors, like duration of
hospital stay, management of patients, need of ventila-
tion support; urine, blood, and pus culture and sensitiv-
ity and other relevant investigations.

The outcomes studied were severity of the disease,
renal replacement therapy requirement, immediate re-
covery or mortality, recurrence of urinary tract infec-
tion during follow-up, and eGFR during follow-up. The

severity of acute kidney injury was graded as per AKIN
classification, and chronic kidney disease (CKD) was
based on the KDIGO classification [7].

Descriptive analysis of the data was conducted.
Continuous variables were presented as mean * stan-
dard deviation and discrete variables in terms of number
(%).

Results. Demographic and clinical data. A total
of 21 cases of class IV EPN were included in the study.
The mean age of patients was 55.71+£13.53 years, where
most participants were males 15 (71.4%). Diabetes was
the most common comorbidity (57.1%) present. Seven
(33.3%) patients had urinary tract infections in the past,
and eight (38.1%) patients had a history of renal stone
disease.

The mean duration of symptoms before diagno-
sis was 6%2.31 days with a range of 3—10 days. The
prominent clinical manifestations included fever 21
(100%), flank/ abdominal pain 21 (100%), nausea/
vomiting 16 (76.2%), dysuria 16 (76.2%), shock 7
(33.3%), hematuria 7 (33.3%) and encephalopathy
5 (23.8%). All the patients had acute kidney injury
(AKI) (Table 1).

Table 1
Demographic characteristics and clinical profile of emphysematous patients (n=21)
Variables Frequency | Percent
Age (Mean £SD) 55.71 £13.53
Body Mass Index (Mean =SD) 23.92 £5.03
Sex
Male 15 71.4
Female 28.6
Tobacco consumption 33.3
Existing comorbidities
Diabetes 12 57.1
Hypertension 7 33.3
Chronic kidney disease 11 52.4
Ischemic heart disease 3 14.3
Past history of Renal stone disease 38.1
Past Urinary tract infection 333
Clinical features
Fever/Febrile 21 100.0
Flank/Abdominal pain 21 100.0
Nausea/vomiting 16 76.2
Dysuria 16 76.2
Gross hematuria 7 333
Pneumaturia 3 14.3
Shock 7 33.3
Encephalopathy 5 23.8
Diabetic ketoacidosis 2 9.5
Acute kidney injury 21 100.0
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Microbiologic data. The urine culture and sen- patients. E. coli 5(23.8%) and Klebsiella 4 (19.0%) were
sitivity showed FE. coli 6 (28.6%) and Pseudomonas 3 the most common organisms identified on blood cul-
(14.3%) to be the most commonly occurring microor- ture. The culture of pus from the wound or percutaneous
ganisms. Polymicrobial infection was also observed in 3  drainage was positive in 8 patients (Table 2).

Table 2
Causative organisms from blood, urine and wound/pus (n=21)
Variable | Frequency | Percent

Urine culture

Negative 6 28.6
E. coli 6 28.6
Enterobacter 2 9.5
Pseudomonas 3 14.3
Klebsiella 1 4.8
E. coli and Pseudomonas 1 4.8
FE coli and Proteus 1 4.8
E coli and Enterococcus 1 4.8
Blood culture

Negative 11 52.4
E coli 5 23.8
Pseudomonas 1 4.8
Kilebsiella 4 19.0

Culture of pus collected during aspiration or PCD or PCN

Negative 3 14.3
E. coli 2 9.5
Enterobacter 1 4.8
Proteus 2 9.5
Kilebsiella 2 9.5
FE. coli and Enterococcus 1 4.8

Radiological data. Computer Tomography (CT) 11 patients, kidney stone in 7 patients, and prostate
scan of abdomen and pelvis showed bilateral EPN in  hypertrophy in 2 patients. EPN was associated with
17 (81.0%) patients and solitary kidney EPN in oth- emphysematous cystitis in 2 (9.5%) of 21 patients
er patients. Hydroureteronephrosis was observed in (Table 3).

Table 3
Diagnosis of EPN (n=21)
Variables Frequency Percent
CT features
Bilateral 17 81.0
Right solitary functioning kidney with absent left 1 48
kidney )
Horse shoe kidney 1 4.8
Left solitary functioning kidney with contracted
right kidney ! 4.8
Right solitary functioning kidney with contracted
left kidney ! Lot
Hydroureteronephrosis (HDUN)
Left 3 14.3
Right 2 9.5
Bilateral 5 23.8
Right solitary functioning kidney 1 4.8
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Continuation of Table 3
Variables | Frequency | Percent

Stone

Staghorn 3 14.3

Pelvic Ureteric Junction Obstruction (PUJO) 1 4.8

Ureteric 2 9.5

Left 1 4.8

Non-stone obstruction (Prostate) 2 9.5

Emphysematous Cystitis 2 9.5

Diabetic Retinopathy changes were observed in
dilated fundus examination in 11/12 diabetic patients.
The changes observed were mild in two, moderate in
five, severe in three, and proliferative retinopathy in
one patient. Cardiac echocardiography was normal in
16 (76.2%) patients. Ischemic heart disease (IHD) with
low ejection Fraction (30%-35%) was observed in 2
(9.5%) and 3 (14.3%).

Treatment. All patients were treated conservative-
ly and 20 (95.2%) of them were treated with Double-J
stent, 8 (38.1%) patients with ultrasonography-guided
aspiration, and 5 (23.8%) with percutaneous nephros-
tomy (PCN). At the same time, only three (14.3%) pa-
tients required mechanical ventilation, 11 (52.4%) pa-
tients required hemodialysis support (Table 4).

Table 4
Management of EPN patients (n=21)
Variable Frequency Percent
Double-J stent 20 95.2
Ultrasonography guided aspiration 8 38.1
Percutaneous nephrostomy (PCN) 5 23.8
Percutaneous tube drain (PCD) 1 4.8
Necrosed Papilla retrieved during intervention 7 33.3
ITonotrope support required 5 23.8
Requirement of Dialysis 11 52.4
Mechanical ventilation support needed 3 14.3

Study Outcomes. The mean days of hospitaliza-
tion of patients were 10.91£3.99 days. The immediate
outcome was assessed at the time of discharge from the
hospital. There was one death during the hospitaliza-
tion period. Ten patients recovered completely. Out of
eleven patients with dialysis-dependent AKI, 8 (38.1%)
patients were dialysis independent at the time of dis-
charge, 2 (9.5%) were still dialysis-dependent. Out of
twenty-one patients, 20 were discharged under stable
conditions.

The patients were followed up to 32.70%21.12
months (meant SD). The long-term outcome was as-
sessed at the time of the last follow-up. 3 (14.3%) pa-
tients died, 4 (19%) patients developed end-stage renal
disease, and 13 (61.9%) patients were alive.

GFR was assessed at the last follow-up date.
Only 3 (14.3%) patients had a normal renal func-
tion. Furthermore, all other patients developed CKD
(Table 5).

Table 5
Short-term and long-term outcomes in the EPN patients
Variable Frequency Percent

Immediate outcome (n=21)

Death 1 4.8

Complete recovery from infection 10 47.6

Discharged Dialysis independent 8 38.1

Discharged Dialysis dependent 2 9.5
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Continuation of Table 5
Variable | Frequency Percent
Estimated glomerular filtration rate (eGFR) at last follow up (n=20)
Normal renal function 3 14.3
CKD1 2 9.5
CKD2 5 23.8
CKD3 4 19.0
CKD4 2 9.5
CKD5D 4 19.0
Long term outcome (n=20)
Alive 13 61.9
End-Stage Renal Disease 4 19.0
Death 14.3
Recurrence of UTI during follow-up (n=20) 7 333

Discussion. = Emphysematous  pyelonephritis
(EPN) is a rare, severe necrotizing disease of the renal
parenchyma with a significant associated risk of mortal-
ity and morbidity [8]. Patients with EPN require multi-
disciplinary care because of its life-threatening nature.
Out of all the classes of EPN, class IV is a severe variant.
Hence, the study sought to review the clinical presenta-
tion, causative organisms, diagnosis, management, and
outcome of patients presenting with class IV EPN.

The mean age of the patients in our study was
55.71 £13.53 ranging from 25-74 years. EPN usually
presents in the fourth and fifth decades of life or even
later, which is evident in our study as well [9-11]. In the
present study, males were more affected than females
(M: F= 2.5:1). Most of the series have reported female
preponderance [9, 12]. Some studies have reported that
EPN was as much as six times more common in females
when compared to males [13-17]. This contradictory
finding could be due to the small sample size and only
class IV disease studied.

The factors that predispose the development of
EPN are known to be a combination of high tissue glu-
cose concentrations, impaired tissue perfusion, and the
presence of gas-producing organisms [18, 19]. In the
present study, diabetes was the most common comor-
bidity 12 (57.1%) present. Seven (33.3%) patients had
urinary tract infections in the past, and 8 (38.1%) pa-
tients had a history of renal stone disease. Diabetes mel-
litus and renal obstruction have been implicated with
EPN [2, 10]. The high tissue glucose level is known to
act as a substrate for the micro-organisms to produce
hydrogen and carbon dioxide by fermentation. Glucose
is the most favorable substrate for gas-producing organ-
isms; thus, EPN is more prevalent in patients with dia-
betes. However, in non-diabetic patients, urinary albu-
min is thought to substitute for glucose [18]. Moreover,
non-diabetic patients with EPN were found to have a
higher incidence of urinary obstruction and also showed
varying degrees of immunologic impairment [20].

Additionally, the microvascular changes were ob-
served in fundus examination in 11 patients and cardiac
dysfunction in five patients. These changes suggest that
the patients had microvascular changes predisposing
them to tissue ischemia, which could have predisposed
them to develop EPN. Hydroureteronephrosis was ob-
served in 11(52.38%) patients, kidney stone in 7 pa-
tients, non-stone prostate obstruction in 2 patients, and
EC in 19(90.5%) patients. Previous studies have sug-
gested that impaired tissue perfusion in patients with di-
abetes and may be aggravated by the presence of urinary
tract obstruction [13, 21, 22]. The unrelieved urinary
tract obstruction may increase pelvicalyceal pressure
and compromise renal circulation [13]. It is possible
that urinary tract obstruction and decreased renal vas-
cular supply due to diabetes might have contributed to
the development of EPN in our patients.

Another possible predisposing factor could have
been the presence of acute kidney injury. All the pa-
tients in our study had AKI. AKI was one of the pre-
disposing factors proposed by Huang and Tseng6 to
contribute to a poor outcome of EPN. Patients with
AKI are known to have a mixed etiology with sepsis,
ischemia, and nephrotoxicity. The potential causes of
AKI are a focal mismatch between oxygen and nutrient
delivery (because of impaired microcirculation) to the
nephrons and increased energy demands (due to cellu-
lar stress) [23].

Analysis of causative agent revealed that E. coli
was the most common isolated pathogen in our study,
which was in agreement with previous studies [2, 9, 14,
16] Klebsiella and Pseudomonas were other common
pathogens causing EPN, albeit to a lesser extent than
FE. coli. This finding was also reported in many previous
studies [12, 13, 19]. Therefore, initial antimicrobial
therapy should target gram-negative bacteria as they are
the most common causative organisms [9]. However,
the antibiotic of choice should be based on a local an-
tibiogram.
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The ideal treatment modality for EPN remains
controversial [9, 15]. While historically, nephrectomy
was the conventional treatment of choice [25], the focus
has now shifted toward a more conservative approach.
DJ stenting, USG guided aspiration, and PCN was the
most common management method used in our study.
Das et al have reported their experience with urinary
drainage in the form of DJ stenting or PCN in fifteen
patients; all of them recovered with conservative treat-
ment. Karthikeyan, V. S., et al. in their study reported
PCD or DJ stenting as the preferred initial treatment
[5, 26]. Several case reports show better outcomes by
conservative management [2, 27]. DJ stenting or PCN
in EPN patients presenting with hydroureteronephrosis
or any other obstructions. Many studies have suggested
that any indication of a ureteric obstruction must be
managed by percutaneous nephrostomy or a ureteric
stent unless nephrectomy is indicated [20, 28].

In the present study, the immediate survival rate
in our study was 95.2%, which was quite remarkable
compared to other studies. After the mean follow-up
period of 32.70%£21.12 months, the long-term outcome
showed the survival rate to be 80.95%. Misgar, R. A., et
al. had a survival rate of 88.5% [29]. The survival rate
in the study by Fatima, R., et al. was 86.3%and 95% of
patients in the study by Irfaan, A. M., et al. survived the
illness [10, 24]. A recent meta-analysis by Aboumar-
zouk, O. M., et al. showed that the mortality rate was
approximately 18% [19]. However, the patients in these
studies presented with less extensive disease (CT grad-
ing) and less follow-up period, thereby accounting for
good clinical outcomes in these studies. Even though all
Class IV EPN were managed by conservative treatment,
the patients in our study had good outcomes both in the
short and long term,

Limitations. A retrospective single-center study
with a small number of patients is the limitation of the
study. However, it would be challenging to include
many patients prospectively because EPN is a rare en-
tity. Moreover, our patients also had prolonged follow-
up (32.70£21.12) compared to other case series, and
long-term renal and patient outcomes are delineated.

References:

A multi-centric prospective study with many patients
would further elaborate morbidity and mortality during
the long-term follow-up.

Conclusions. Emphysematous pyelonephritis is
a life-threatening condition and must be suspected in
diabetic patients with fever, flank pain, and urosepsis.
The diagnosis of EPN can most clearly be made with
a CT scan. EPN can be successfully managed with a
minimally invasive approach. The antibiotic therapy
based on microbial culture and drainage procedure is
sufficient for managing class IVEPN cases. At present,
the role of nephrectomy in the management of EPN is
minimal. Among the drainage procedure, DJ stenting
in our study showed a good outcome. Ultrasound-guid-
ed aspiration and PCN were also done in selected cases.
Multi-centric prospective studies with a larger sample
size are required to substantiate the study findings fur-
ther.
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BariTHicTb 1 m0JI0TH y 2KiHOK, SIKi JIKYIOTbCS HUPKOBOIO 3aMICHOIO TEPAMIEI0:
OLJISI A JIiTepaTypu

«IHCTUTYT MemiaTpii, a epcrBa i rinekosorii im. O.M. JIyk’ggoBoi HAMH VYkpainm»
b

Pestome. IIpo6aema eazimnocmi i noaoeié y HCiHOK 3 MEPMIHAALHOIO CMAOIEN XPOHIYHOI X80p0oOU HUPOK cmae
yce aKkmyanbHiuow, a KinbKicms makux JCiHOK, AKI NIKYHOMbCA HUPKOBOH 3AMICHOK Mepanicr ma eUHOULYIOmMbs 8a2im-
Hicmb 3pOCMac 3 KOJWCHUM pokoM. Yodockonanenns dianiznoi mepanii npueeno 00 NOKpaujeHHs aKyulepcoKux ma nepu-
HAMAanbHUX HACAIOKI6 Y MaKux nayicHmok, npome pu3ux NPUEOHAHHS DI3HOMAHIMHUX AKYWepCbKUX ma nepuHamans-
HUX YCKAAQOHeHb AUUAEMbCA 8KPAll 6UCOKUM. Y npedcmaenenomy 02as0i aimepamypu Mu npoaHanizyeanu Heuj00aeHo
onybaikoeani 0aui w000 6e0eHHs 8azimHoCmi ma pe3yabmamie AiKy8aHHs JHCIHOK, AKi NIKYIOmMbCs 0iani3HOH HUPKOBOH

3aMICHON Mepaniero.

KarouoBi ciioBa: sacimuicmo, xponiuna xeopoba HUpoK, eemooianiz, nepumoneanbHuil 0ianis.

TepMmiHanbHa CTajid XpOHIYHOI XBOpPOOM HU-
pok (XXH) xapaktepusyeTbcsi 3HAYHMM TMOTipILIEH-
HSIM yCiX HUPKOBUX (DYHKIIIN Ta pi3KMM 3HUXEHHSIM
IIK®<15 mi/xB, 1110 BUMara€e MpoBeAeHHS HUPKOBOI
3aMicHoi Tepamnii (H3T). Y 3aranpHiii momysuii po3-
noBcromxeHicTh XXH koimBaeThed Big 8,7 1o 18,4%, a
cepell KiHOK pernpoAyKTUBHOTO BiKy CKJIaJa€ He MEH-
me 3% [1]. B Ykpaini KiTbKicTh XKiHOK, sIKi JIIKYIOTbCS
H3T cranom Ha 2019 pik, ckinana 3901, B ToMy yuCIIi
1084 xinku BikoMm Bix 18 mo 44 pokis [2]. CaMme ToMy
MOKpAaIlleHHs HACJiAKiB BariTHOCTI y xiHOK 3 XXH sB-
JIsie cO00I0 BaXJIMBY MEAMYHY i COLliaIbHY ITpOOIeMy.

YpeMis BUKIIMKA€E HU3KY 3MiH B PENPOAYKTUBHIN
CHUCTEMi, SIKi TPU3BOISTh 10 3HUKEHHS (DePTUILHOCTI.
Taxk, mopyuieHHs peryJsiii oci rimoragamyc-rinodis-
TroHaau, IO CYNPOBOXKYETHCS TiMepHNpOIaKTUHEMi-
€10, 3HDXEHHSIM KoHIeHTpalii JIT 3a BimcyTHOCTI fioro
MiKOBOTO CIUIECKY Ta 3HMXXEHHSIM DPiBHS €CTpamiony
3HAYHO YCKJIaJHIOE HACTaHHS BariTHOCTI HaBiTh 32 Ha-
SBHOCTI peryiasipHux MeHctpyauiii [3, 4]. Kpim Toro,
nernpecis (HeraTUBHE CIIPUAHSTTS BJIACHOTO Tijla ye-
pe3 HasIBHICTb KaTeTepiB Ta HOPUIIb) Ta HEOOXiAHICTh
MOCTiIHHOrO MEAUWKAMEHTO3HOTO CYIPOBOIY IPU3BO-
ISTh 10 3HIKEeHHs nibigo [S5]. HesBaxkalouu Ha Iie,
OCTaHHIMU POKaMU CIIOCTEPIra€ThCs HEYXUJIbHE 3pOC-
TaHHS YaCTOTH BariTHOCTEH y MalliEHTOK, SIKi JIiKyIOThb-
ca H3T, mo nos’s13aHO 3 YAOCKOHAJIEHHSIM MporpamM
reMofianidy, amapaTiB “IITy4yHa HUpKa” Ta Teparii
cyrnposoay. Tak, naHuit moka3Huk B €Bpori B 1970-Ti
poku ckianas MeHiue 1%, B CILA -1,4% B 1990-1992
pp. 12,4% B 1992-1995pp., B AnoHii -3,4% B 1996p., B
CayniBcbkiit Apasii Ha mouaTky 2000 pp. — 5-7,9% |6,

Boaoaumup Icaakosuu Measean
vladimirmedved@ukr.net

8, 9]. Ilpu uboMy 3apa3, 3a JaHUMM KaHAOCHKMX JIi-
KapiB, YacTKa BariTHUX, 5Ki IepebyBalOTh HA HIYHOMY
reMomianisi, 3pocia 10 15,9%. TakoxX HOCSITHYTO TO-
MIiTHOTO MPOrpecy y BUXOIXYBaHHI INTMOOKO HETOHO-
LIEHUX JIiTei Ta AiTeid 3 HU3bKOIO0 Macolo Tijla, BUCOKA
yacToTa HApOMXKEHHS SIKMX XapaKTepHa Ul MallieH-
TOK 3 TepMiHaJbHOIO cTamieto XXH. Tak, SKio yactka
>XXMBOHAPOXEHUX JiTe! y Miali3HUX nalieHToK B 1980
p. ckiagana meHiie 23%, To Bxe y 2010 p. BoHa 3pociia
B IoHazx 3,5 pasu, caraysiiu 81-87% [6].

Ha cpboronHi B KJIiHIYHMX HacTaHOBaX €Bporeii-
CbKO1 He(dpoJIoriyHoi, Aiaji3HOi Ta TPaHCIUIAHTOJIO-
rivnoi acouiauii (ERA-EDTA) yu B HalioHaJbHUX
MPOTOKOJIaX HEMAE CHeliaIbHUX PEKOMEHAALIIN 110A0
BEIEHHSI BariTHUX XiHOK, SIKi OTPUMYIOTh JiKyBaHHS
H3T. Tomy koxeH Bumamok BaritHocTi Ha H3T mo-
Tpebye OCOOJMBOI yBaru 3 METOI HaOyTTSI JOCBidy
30epekeHHS XKUTTS MaTepi Ta YCITIITHOTO BUHOIIIYBaH-
HS BaTriTHOCTI.

HaHi ABcTpaniiickkoro Ta HoBo3enaHacbkoro pe-
ecTpy miani3dy i TpaHcruianTailii (ANZDATA) nintep-
JUKYIOTh MOCTYIOBE 3pOCTAHHS KiJIBKOCTi BariTHUX, SIKi
nikyotbest H3T. Tak, 1o 1976 poky B peectpi He 0yj10
3apeECTpOBaHUX BariTHOCTE, 3 1986 o 1995 poku mo-
KasHukM 3pocau 1o 0,67 BaritHocTi Ha 1000 j1roachbKux
pOKiB Ta nocsarHyau 3,3 BaritHocteit Ha 1000 manieH-
TO-pOKiB B repioa 3 1996 o 2008 poxu [7]. 3a nepiox
2001-2013pp. 3apeectpoBaHo 77 BUMaAKiB BariTHOCTI
y 73 XiHOK, 53 3 AKHMX HacTajau B Mpolieci Teparii aia-
JIi3oM, a 24 — [0 TMoyYaTKy JiiKyBaHHS. BigcoTok ku-
BOHAPOKEHOCTI cKiIaB 73% Tipu cepeHbOMY TepMiHi
rectaitii 33,8 THxHi. Y XiHOK, sKi focsariav TepMmiHy 20
TUKHIB recTallii, KoedillieHT HapoJXyBaHOCTi CKJIaB
82%. XKiHKkM, y SIKMX BariTHICTh HacTaja 0 IOYaTKy
JIIKyBaHHS Aiajli3oM, MaJIi 3HAYHO BULLIMIA PiBEHb XU~
BoHapokeHocTi (91% nipotu 63%, p=0,03). B wino-
My, TepMiHY recrailii >34 Tk, nocsarm Oinbine 40%
XiHOK, <28 TmxHiB — 11,4%, 28-1eHHEe BIXKMBaHHS
HEMOBJIAT cTaHOBUJIO 98 %, a cepelHs Bara HEMOBJISITU
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npu HapoaxkeHHi ckiana 1750 r. [TpumiTHO, 110 XiHKU
3 XHH, g9xuM po3noydanu 10BroTpUBaIUA diaji3 micas
3a4aTTs, Majdy Kpaluluil pe3yabTaT 3a XKMBOHAPOIXKE-
HICTIO y TTOPiBHSIHHI 3 XXiHKaMM, sIKi JikyBaiauch H3T
Ha MOMEHT 3a4atTs [8].

3rinHo 3 myOJiKallisiMU 3a OCTaHHI POKH, 4acToTa
BaritHocTeil y xiHoK Ha H3T B CIIIA 3pocna 3i 184 Bu-
naakiBy 1985-1996pp. oo 616 Bumnaakis B repioa 2000-
2016pp. IIpu LIbOMY YacTOTA YCHIiLIHOIO 3aBEPILIEHHS
BaritHocTi ctaHoBwia 19-30% mo 1990 poky, 52% no
2000 poky Ta >80% miciast 2000 poky. ITpu mopiBHSIH-
Hi naHux peectpy 22 BaritHux B ToponTo (2000-2013
pp.) i 70 BariTHUX 3 aMEPUKAHCBKOTO PEECTPY, OLli-
HWJIM KiJIBKIiCTh JiTe€ii, HAPOAXKEHUX XUBUMMU, TEPMiH
rectallii Ta Macy Iuioga npu HapokeHHi. Koedili-
€HT HapOIXYBaHOCTI B KaHaACbKii koroprti ( 86,4%)
OyB 3HAYHO BUIIMM, HiX B aMepuUKaHChbKii (61,4%,
p=0,03). Cepen xBOpMX 3i BCTAHOBJ€HUM JiaTHO30M
TepMmiHaibHOI XXH MeniaHa TpUBaJOCTi BariTHOCTI y
nauieHTok, ski jgikyBanucb H3T, B kuiHiui TopoHTO
ckyaja 36 TUKHIB MOPiBHSIHO i3 27 THXHSIMU y aMe-
PUKaAHCBKiil KoropTi. Bin3HauaeTbcs diTKa KOpesis
3 iIHTEHCUBHICTIO Hiaji3a i pe3yJbTaTaMu BariTHOCTI:
KMBOHAPOKEHICTh cKiajia 48% y XiHOK, sIKi OTpH-
MyBaJIM JiaJli3Hy Teparito MeHuie 20 rox/TukaeHsb i
85% y XiHOK, SIKi JTiIKyBaJUCh Oijibliie 36 roJ/TUXIEHD.
Kpim Toro, y octaHHix cnoctepiraBcs JOBIIUN TEPMiH
recrailii Ta OuUIbIlIa Bara HEMOBJSIT NMPU HAPOIXEHHI
[9, 10].

B TyHici mpoBeaeHO peTPOCHEKTUBHE AOCIiIXKEH -
HS 25 CIOHTAHHUX BariTHOCTe! y 19 maiieHToK, sKi Ji-
kyBasiick H3T B pi3HUX LIeHTpax reMoiati3y Ha MiBIHi
KpaiHu BOpoaoBxX 34 pokiB. CepenHiil Bik Mali€HTOK
ckiaB 35,6 pokiB ( Big 23 1o 44 pokiB), cepeaHiii cTax
Ha remogmianizi 4,22 poku. IloTvxxHeBUI oOCsT mialti-
3y cKJiaaaB > 16 roguH Ha THXAEHb B 7 BUIagkax i >20
TOJIUH B 4 BUIMAaaKaxX. YCITillIHE 3aBEPUIEHHS BariTHOCTI
(BMKMBaHHST HEMOBJISITY MTOHA 28 1i6) oniHmau B 56%.
CepenHiit rectauiiiHuil Bik ckianaB 34 TUXHi, a cepe-
Hs1 Bara HoBoHapoaxxeHoro oyia 1970 r (1500 r-2300 r).
AHaJiTUYHE NOCHiI)KeHHST BUSIBUJIO TIPSIMY KOPEJSILIit0
MiX 30i7bLIEHHSIM KiJIbKOCTi TOAMH Jiajli3y Ha TUXKIEHb
Ta ycmimHow BaritHicTio (R=0,59, p=0,002). Cepen
MaTepUHCBhKUX YCKJIaJHEHb HafyacTillle Tparvisiach
apTepianbHa rineprensisa (35%), cepen akyllepChKUX
yCKJIagHeHb OyJ0 2 BUMNAAKM KPOBOTEYi B IOJIOrax,
MPUTOMY CTEHO3iB YU iHpeKiil (icTyn He cnocTepira-
Jock. Cepen yCcKIaJgHeHb Yy Iuiojla Haivacriiow Oyna
HegoHoleHicTh (60%), 3aTpuMKa POCTy Iuloga Oyiia
BusiBiieHa y 52% BumnazakiB. OTxe, IIpU aIeKBaTHOMY
BeIEeHHi BariTHOCTi, 30KpeMa 30iblleHHi KiJbKOCTi ce-
aHCIiB Jianizy, yCKJIaaHEHHS 3 00Ky MaTepi i mioga Mox-
JIMBO MiHiMi3yBaTH, a CIiBBiAHOIIEHHS PU3UKY i KOPUC-
Ti 3MiHUTBCS B OiK HaJaHHS XiHLi, sika oTpumye 3HT,
MOXJIMBOCTI ctatu Matip’io [11].

Ony6aikoBaHi poOOTU CBigYaTh, 110 LIOAEHHUM
peXUM TeMOo[iallizy MOKpalllye Mepedir BariTHOCTI.
PerpocniekTuBHUIA aHali3 52 BariTHocTe y mailieH-
TOK, SIKi mepeOyBajiM Ha niamizi B mepion 3 1998 mo

2008 pp. B rocmitani Can-ITayny (bpasunis) nposeae-
Huit Luders C. 3i cniBaBT. [12] npoaeMOHCTpYBaB ix
HacCJliIK1, KOpeJsLilo 3 MpeeKJaMIICielo, HaCTaHHSIM
BariTHOCTI A0 YM ITiCJs TMOYaTKy Aiadidy, KpaTHiCTIO
nianizy, 6araToBoIIsIM, aHEMi€l0 Ta piBHEM CEYOBU-
Hu. KpiMm Toro, Oyau moObyaoBaHi MoaeJi JIOTiCTUUHOL
perpecii 111 OUiHKM HECTIPUSTIMBOTO 3aKiHUE€HHS Ba-
TiTHOCTI (NepuHaTajlbHa CMEPTh UM PaHHI NepeaYacHi
MOJIOTH) i OUiIHKKA MacH TiJla HOBOHAPOIXeHOoro. 3a-
rajoM 87% BariTHOCTE#l 3aBepIIMJIUCH YCIIIIHUMU
nojoraMu 3 cepeaHiM TepMiHOM rectawii 32,7+3,1
TUxHi. [IpeexyamIiciss moripiiryBajia IporHO3 y MOPiB-
HSIHHI 3 BaritHocTsIMu 6e3 Hel (60 i 90% BinmosigHO,
p=0,02), acouitoBajiach 3 paHHIMU Nepea4acCHUMU IO~
noramu (77,81 3,3% BinnosinHo, p<0,001) Ta HU3bKOIO
Macoto 1iaoaa npu HapoaxeHHi (p < 0,001). Hecnipu-
STAMBI HACHiAKM JJIs TIOJA CHOCTEPirajiMch yacTille
y BariTHuUx 3 npeexkiaamicier (p < 0,001) Ta 6araTto-
BoaasiM (p = 0,03), HU3bKUM piBHEM T'eMaTOKPUTY B
III TpumecTpi BariTHOCTi i BUCOKMM PiBHEM CEUYOBUHU
(p = 0,03). AHaJsioTiuHi pe3yJbTaTu KOpeJoBain 3 Ma-
COI0 IJI0Ja IIpu HapomxeHHi [12].

B Ywui B nmepiox 2001-2016pp. 6y10 onucaHo 13
BUMAJKiB BariTHOCTIi, 3 3 IKWX HACTaJIu B MPOLECi Te-
pamii gianizom, a 10 — mo mouatky H3T. IIpu ubomy
TPUBAJIICTh BariTHOCTi CTAaHOBWJIA B cepeaHbOMY 29-
34 TuXKHIi, a CMEPTHICTh HEMOBJIAT cKiiajia 18%. Haii-
yacrillle nepedir BariTHOCTI yCKIJIAMHIOBABCSI BaXKOIO
apTepiasipHOIO rinepreHsieto (54%), BaXKKOIO aHEMIi€Io
(46%), 6aratoBomasim (31%), 3aTpMMKOIO pOCTY TLIOAA
Baxkoro cryneHs (23%), xonectazom (23%) Ta ermi-
307laM1 BaXKKoO1 TiMOTeH3ii, MOB’sI3aHUMHU 3 ceaHCaMu
remomianizy (15%). ¥ 100% BunmangkiB po3pomkeHHs
BiOy0Ch LUISIXOM oOTlepallil KecapeBOoro po3TUHY, B
70% BuUManKiB — B eKCTpeHOMY MOPsIAKY. Bara HeMoB-
Jat 6yna B cepeaubomy 1880 r [1040—2040] r, ouiHka
3 a mkajnot Anrap 8—9 6aniB. CepeaHs HeOHaTalbHa
rocmitanizauist ckiana 4 mHi. OTxe, BariTHiCTb MiJ 4yac
JIIKyBaHHS Aiai3oM OilblIe He € BUHSITKOM, a 30iJb-
IIEHHS TPUBAJIOCTI Aiai3y 3 23 TUXKHS BariTHOCTI 10 24
TOJI/TUXIEHb JO3BOJISIE iICTOTHO TTOKPAIIUTH HACTIIKU
Jutst Matepi i moza [13].

BaritHicth y xBopux 3 XXH, siKi oTpUMYI1OTb Ji-
KyBaHHS mnepuToHeanbHuM niamizom (I1[1), Hactae
piame, HiX y XBOpUX, SIKi JIIKYIOTbCSI T€MOiaJli30M.
Tak, B CIIA 3adikcoBaHo BaritHicTh y 1,1% XiHOK
pPEeNpOAYKTUBHOTO BiKYy, sKi JikyBaiauch I1JI mpoTu
2,4% mnauieHTOK Ha reMmopiamisi [17]. Haui 3 peectpy
ANZDATA Ttakox cBinyaTh mpo HUXYY KiJIbKiCTb BU-
MajaKiB 3a4aTTs Yy XiHOK Ha 1]l mopiBHSHO 3 remoia-
nizom (1,06 nmpotu 2,54 BaritHocti Ha 1000maLieHTO-
pokiB) [7]. IIpyYMHY LILOTO JUIIAIOTHCS HE3PO3YMIIH -
MU, aaxe nauieHTKy Ha T MaloTh Kpally 3aJIMIIKOBY
(GyHK1IiI0 HUPOK, HiX XBOPi Ha remMonianisi. 3rifHO 3
OJIHI€I0 3 TEOpiil, TIMEePTOHIYHUNA PO3UYMH AEKCTPO3U
Ta HAallOBHEHA PiAWHOI0 OYEepeBUHA MEPEeIIKOIKAITh
TpaH3UTy sgiLekaiTuHu 1o matku [18]. Jaui npo pe-
3yJIbTaTU BariTHOCTI Yy XXiHOK Ha [T ManouucenbHi.
Onucano psga cneuudiuyaux aasg I1 yckiagHeHb,
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BKJIIOYAIOUM iH(iKyBaHHS MicCli BUXOy KaTeTepa, Mi-
rpaiist Katetepy, 6aratoBoais ta nepurtoHir [19]. Ilo-
BiIOMJISLIIOCH MPO BiAlIapyBaHHS TUJIALIEHTU Ta TPAaBMU
MAaTKU MEPUTOHEATbHUM KaTeTepoM, a TaKOX Mepe-
YacHi MOJIOTU i MEPTBOHAPOAXEHHS B 3B 3Ky i3 pO3-
ButkoM I1]I-acouiitoBaHoro neputoxiry [20].

TakuM 4yMHOM, TONpPU OOHAMIAIUBI pe3yJbTaTH
BUHOIIIYBAaHHSl BariTHOCTI ceped Mali€HTOK, SIKi Jii-
KYIOTbCSl TE€MOJiaJli3oM, 30epira€Tbcs MiABUIIEHUNA
PU3UK aKyIIepChbKUX YCKIIAMHEHb Ta HECTPUSTIUBUX
nepuHaTaJbHUX HacHiakiB. g maHol rpynu nauieH-
TOK XapaKTepHi BUCOKA YaCTOTa MepeayacHUX MOJIOTiB
(70-100%), cuHAPOM 3aTPUMKHU POCTY IUIOAA YU Ha-
POIXEHHs IiTeii 3 Hu3bKow Macolo tina (100%), npe-
exsamiicii (19-50%), rineprensis (67-80%), 6arato-
Boaas (40-71%), pecmipaTOpHUil OUCTPEC-CUHIPOM
(14-80%) [14, 15].

MixIuCUUIUTIHAPDHE CIIOCTEPEXEHHSI 31 CBOE-
YacCHUM 30UTbIIEHHSIM TPUBAJIOCTI Aialli3HOI Tepartii,
JOCSTHEHHSIM aJIeKBaTHOTO Jiajli3y, Mpo@ilaKTUKOIO
rnepeayacHUX MOJIOTiB, peTeIbHUM KOHTPOJIEM apTepi-
aJIbHOTO TUCKY Ta €JIEKTPOJITiB, aieKBaTHUM (heTaslb-
HUM MOHITOPUHIOM NTO3BOJISI€ CHOMiBATUCH HA CIPU-
STJAVBI aKyIIEPChKi Ta MepUHATAIbHI HACTIAKY Y JAHOT
KOTOPTU Malli€EHTOK.

Yepes BiICYTHICTh HOCTATHBOI KiJIbKOCTi CIIOCTE-
pEeXeHb, TAKTMKA BEIEHHS BariTHOCTI y MalliEHTOK Ha
H3T 6a3yerbest Ha eMmipudHOMY OOCBifi Jikapst [16].
B Haiii kpaiHi 1151 mpo6eMa MNOeAHYETHCS 1€ 3 OMHUM
BaAXJIMBMM HIOAHCOM: SIK TPaBWIO, MEpPUHATAIbHUMA
LIEHTP i BiJIIEHHS reMO/Iialli3y 3HAXOISIThCS Ha Pi3HUX
Teputopisix. Lle CTBOpIoe 1om1aTKOBI OpraHizauiifHi mpo-
OsieMHM, MiABUILIYIOUM BipOTiIHICTh HEBYACHOTO OIlepa-
TUBHOTO PO3POXKEHHS Y BUTIAAKY €KCTPEHUX [TOKA3aHb,
JIiaTHOCTOBAHUX MPOTATroM (HEeTaTbHOTO MOHITOPUHTY
Mig yac 4M ofpasy IicJis MpoLeaypu reMoiai3y.

OT1xe, CTBOPEHHS Mi>XKHApOIHOI peecTpallii BariT-
HOCTEW y MalliEHTOK, SIKi OTPUMYIOTb JIiIKyBaHHS Te€MO-
Miayli3oM, TOTMTOMOXEe CKOPUTYBATU PEXUMU iaJli3HOTO
JIIKyBaHHSI Ta MiATPUMYIOYOI Mo3adiaii3Hoi Tepamii i
COpPOTHO3YBAaTU YCKJIAAHEHHSI BariTHOCTI, 11O B MEp-
CHEKTUBI JO3BOJIUTh MOKPALIUTU HACTIAKA BariTHOCTI
Y XiHOK, sKi JikytoTbcst H3T.
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Y cxopbomi......

Banepiit FOpiitoBna Hapoguscsa y M. CacoBo, Ps-
3aHCbKOI 00JIacTi, ajie 1Ie y OMTUHCTBI IepeixaB 1o
KueBa, ne 3akiHumB 1mkony. Ilicist apmii BUpilLIMB
TIPUCBSITUTH CBOE XUTTS CIYXiHHIO JIofsiM i B 1988
poui 3akiHuuB KWUiBCbKUI MEAMYHUMA IHCTUTYT 3a
CHELiaIbHICTIO «IiKyBalbHa cmpaBa». Jaii mpode-
ciitne xwuTTsa Bamepis IOpiitoBuya Oyino Hepo3pHBHO
ITOB’SI3aHO 3 PadiOHYKIIiIHOIO TiarHOCTUKOIO — BiH OYB
OOHMM 3 TUX, XTO 3aII09aTKOBYBaB Ta BIIPOBAIXyBaB
cunMHTUTpadiuyHi METOAMKHU OOCIIIKEHHSI B YKpaiHi,
B TIEPIIY Yepry - CEYOCTAaTeBOI Ta CepLEeBO-CYOIMHHOI
cucteM. Ha nuisixy Bim nikapsi-panmiosniora jabopatopii
pPanioi30TOMHOI AiarHOCTUKY [HCTUTYTY Hellpoxipyprii
JIO 3aBigyBaya BilJiJIeHHS paliOHYKIiAHOI NiaTHOCTU-
ku (B 408 OxpyxHOMYy BilichKoBoMy mmuTaii M. Kue-
Ba, MOTiM — B KHMiBCbKOMY MiCbKOMY LIEHTPi pagioHy-
KJIiIHOI AiarHOCTUKY Mpu Kadenpi paaionorii HMY Ta
KwuiBcwKilt MichKilt KiTiHiUHI# JikapHi Nel4, a 3 2008
- B Y «actuTyT cepuss MO3 Ykpaian»), Kyamin B.
1O. cBimoMo 00paB i HAYKOBO-TIeAATOTiYHY TisUTbHICTB,
3aiiMaloum pi3Hi mocagu Ha kKadenpi panmionorii Ha-
IIIOHATLHOTO MEAMYHOTO YHiBepcuteTy imeHi O. O.
Boromonsbug. 3a iforo iHiliaTMBU Ta CHiBaBTOPCTBa
BUIAHO y4OOBi MOCIOHMKU MJISI CTYAEHTIB MEOIUYHUX
yHiBepcuTeTiB («BubOpaHi JeKkmii 3 pamioHyKITiZHOI
niarHOCTUKW» i «Pamiosorisi: mpoMeHeBa AiarHOCTUKA
Ta IIPOMEHEBA Tepalrisi»), T00ipKa METOOUIYHUX PEKO-
MEHIAIIi 3 TIPOMEHEBOI MiarHOCTUKM, 3aIIaTCHTOBAHO
cuMHTUrpadiuHi METOAMKU AiarHOCTUKU Pi3HUX CTa-
HiB Ta XBOpoO, HagpykKoBaHo OinbIe HixX 200 Hayko-
BUX IIpallb...

Came Banepito HOpiitoBudy 3aBAsTuyioTh CBOIM
CTBOPEHHSIM Ta IUIiAHOIO poOOoTOI0 crnodaTtky Kuis-

Kynnain Banepiii IOpiiioBuy
(13.04.1959-7.09.2021)

7 BepecHs 2021 poky panToBo
00ipBaJIOCS JKUTTS HALIOrO KOJIETH,
3aBiZyBava BiagijIeHHAM PagiOHYKIiIHOI
piarHocTukU 1Y «IHCTHTYT cepus
MO3 Ykpainu», J0KTOpa MeIHIYHIX
Hayk Kynnaina Banepis IOpiiioBuua —
YyiHHOI JIIOAWHM, JIiKaps, HAYKOBIIA,
oprasizartopa...

CbKUI MiCbKUH LIEHTP paJdiOHYKJiJHOI JiarTHOCTUKH, a
motiM, 3 2008 poKy - BimmieHHS pamioHYKJIiTHOIL mia-
rHoctuku Y «IacTtutyT cepust MO3 Ykpainm». Tu-
CSI4i MAlli€HTIB MPOMIILIM Yyepe3 1Ii CTPYKTYPU 3a POKU
iX iCHyBaHHS — MiHiMaJbHO iHBa3WUBHO BCTAHOBJIEHO
YW YTOYHEHO AiarHO3, apTyMEHTOBAHO IIPUIAHSITTS KJTi-
HIYHOTO PillleHHS Ta y3roIkKeHa TaKTUKa BeICHHS, KO-
peroBaHa IIporpama JIiKyBaHHSI...

HayxkoBe ctanoBieHHS Banepist FOpiitoBnaa TicHO
TeperrIesIocs i3 He(ppoJIoTiero Ta TUTSTI010 HePOJIOTi-
€10 — 1i mpo0GaeMaM OyJIu IPUCBIYEHI ArcepTalii (KaH-
auaatchbka, 1999 pik: «YnbTpa3ByKoBa i pagioHyKIigHA
MiaTHOCTUKA MOPYIIeHb (PYHKIIIOHATBHOTO CTaHy cep-
LIEBO-CYOIMHHOI CHCTEMHM i HUPOK Ha eTamax JIIKyBaHHS
[JIOMEPYIOHEe(PUTY Y HiTei»; moKTopchKa, 2011 pik:
«KoMmiekcHa pamioHyKJIigHa OLiHKa TeMOoguHaMiu-
HUX, (YHKIIOHAJBHUX i CTPYKTYPHHUX MOPYIICHb Ce-
YOBOI CUCTEMMU Y IiTe#l IIpU Pi3HUX HeDPOMATisIX»).

TI'onoBa KuiBchkoro Michkoro TopapucTba axiB-
LiB 3 siAepHo1 MeauHu, 4ieH [Ipe3unii YkpaiHcbko-
ro ToBapucTtba (axiBLiB 3 SIIEPHOI MEAULIMHU, YICH
penaxkuiiHoi pagu XypHany «Kapmioxipyprig Ta iH-
TepBeHIIiliHa Kapaionoris», WwieH Acomianiii (axiBIiB
3 sgAepHOI MeIMIMHU Ta HallioHaJlbHOro HUPKOBOTO
doHay Ykpainu...

Baxka BTpata s paniojioriyHoi Ta HedpoJo-
TiYHOI CIITBHOTU YKpaiHu. Y HamIii mam’aTi Banepii
IOpiitoBny KyHImiH Ha3aBXOW 3aMIIATBCS TOOpHM
IPYTroM, TOOPO3UUINBUM KOJIETOI0, HALIMHUM TIOpaI-
HUKOM, TTpoecioHaoM CBOET CIIpaBU.

Iupi ciiBYYTTS piqHUM Ta OJIM3bKUM...

3 moBaromo A0 cHaaky, y ckopoori... CnoumnBaii y
MOKOI.
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Y ckopbomi...

19 xoBTHa 2021 poKy miloB 3 KHUTTSA HaicTApIIMi
Hed)poJIor HAIOI KPaiHU JOKTOP MEAMYHUX HAYyK, mpode-
cop JIrooomup Anronosny ITupir, Akagemik HamionaabHoi
akajeMii MeIUYHUX HAYK YKpainu, npodecop Kadeapu He-
¢ponorii i HUPKOBO-3amicHoi Tepanii HanionanbHoro yHi-
pepcuteTy oxoponu 310pos’s iM. I1.JI. IIlynuka, IToyecHnmii
IIpe3unent ykpaiHcbKoi acomiauii HedpoJoriB, moyecHuii
Ipesunent COYJIT, napoauuii nemyrat BepxoBHoi paau
YKpainu nepumoro CKJIMKaHHSA.

JI.A. Tupir Haponuscsg y M. Poratuni Ha IBaHo-®paH-
KiBIIMHI y ¢iM’1 XxJ1i00p00iB, 0OaHAK I1Ie 3 IOHUX JIIT BUPILIUB
ctaTu aikapeM. ITicis 3akiHuyeHHS 3 Bi3HaKo10 JIbBIBCHbKOTO
MEIMYHOTO YHIBEpCUTETY IpallloBaB JIiKapeM y CaHaTOPisIX
M. MopIiuH, e BOepliie TposiBUIMCh HOTro 31iOHOCTI 10 Ha-
yKOBOi AisibHOCTI. Y 1958-1961 pp HaBuyaBcs B acmipaHTypi
Kadeapu Teparii KuiBCbkoro iHCTUTYTY YIOCKOHAJIECHHS JIi-
KapiB, a MOTIM Bimainy KiiHiuHoI (hapMakostorii YKpaiHChKO-
ro iHCTUTYTY KJiHiYHOT MeauuuHu iM. M.JI.Crpaxecka. Y
1962 pori 3aXxMCTUB KaHAUAATCHKY nucepTallilo «esKi mo-
Ka3HUKU (PYHKI[IOHAJBHOTO CTaHy LITYHKa MPU JIiKyBaHHI
peBMaTU3MYy Ta iHQEKIiiTHOTO HecITeU(iYHOro MoJliapTpr-
Ty AKTT i kopTuzoHom». ¥ 1962-1972 pp npaiiioBaB acuc-
TEHTOM, J0LEeHTOM Kadeapu tepanii KuiBcbkoro aep>kaBHO-
ro MeIUYHOro iHcTUTyTy iM. akaza..0.0.boromoinbus. Came
Tomi, Mia KepiBHULITBOM Mpodecopa A.Tl. Ilenemryka criB-
pobitTHuKamMu Kadenapu i 3okpema JI.A.Iluporom Oynu 3amo-
YaTKOBaHi HayKOBi po3po0OKHM y Trajy3i KIIiHiYHOI Hedpoorii
3 TOYKHU 30pY MiIKIMCUMIUTIHAPHOTO MiAXOLYy MO BMBUYEHHS
npo0JjieM BHYTpillIHiX XBopoO. Came Tomi OyB CTBOpEHMIA
Kuisebkuit HAI yposorii i Hedposorii (IHcTutyT yposorii
i Hedposorii AMH Ykpainu), poboty Binminy TepaneBTUY-
Hoi Hedpoorii y sikomy oyosoBaB JIloboMup AHTOHOBUY Y
1973-2002 pp, ay 1976-1990 pp noenHyBaB KEPiBHUIITBO PO-
00TOI0 BifIisly 3 poOOTO0 3aCTYITHMKA IUPEKTOPa 3 HAYKOBOT
pOoOOTH LILOTO X iIHCTUTYTY.

Y 1978 poui JI.A. TTupir 3aXxuCTUB JOKTOPCHKY JMC-
epTalio «DBOJIONUS OCTPOTO M XPOHUIECKOTO TIIOMEePYJI0-

Hedpurta», y 1988 poui orprumaB BueHe 3BaHHS Mpodeco-
pa, y 1991 poui obpanuit wieHoMm-KopecroHaeHTom HAH
VYkpainu, ay 1993 poui akanemikom AMH Ykpainu.

Y tBOpuOMYy n0poOKY JItoboMupa AHTOHOBUYA MOHAJ
550 HaykoBux mpalib, B T.4. 18 MoHorpadiii, nmociOHuUKIB,
JIOBIAHUKIB, YUCJIEHHI MEIUKO-TIONYJISIPHI i MEAUKO- TTy0JIi-
LIMCTUYHI CTaTTi.

JIroboMupa AHTOHOBMYA 3 TOPHICTIO MOXYTh Ha3BaTU
CBOIM HayKOBMM KEpPiBHUKOM i yuuTesieM 3 JOKTOPU MEInY-
HUX HayK i 21 kaHaugaT MeauuyHuUX Hayk. st Bcix, KoMy
TTOJISI Ha/ajla MOXJIMBICTD TPAIIOBATH TIOPSIT 3 HUM YW ITiJ
iioro kepiBHUUTBOM, JII0OOMUP AHTOHOBUY € MPUKIIATOM
DI HACJIiAyBaHHS Y JOCSATHEHHSX MTpodeciiHOTO pocTy, K
CIpaBXHiil maTpioT YKpaiHu, JIOAWHA 3 IPOMaJSHCHKOIO
Mo3ulli€lo, JIIOAUHA, 10 SIKOI MOXHa 3BEpHYTHUCS 3a JIOIMO-
MOTO10.

IlanoBHUI1 Yuutenp BUUB ciimyBaTu npasuiy Tpu I1:
[Matpiotusm, [podecionanizm ta [MopsimHicTs. 2KuB Tak i cam.

Konexktus ouvomoBanuii JI.A. Tluporom, craB ocepen-
KOM IepeaoBoi HayKOBOI IyMKM B YKpaiHi y ranysi Hegpo-
JIOTii, MPUKIIAJOM CIIPaBXHbOIO MpodecioHasi3My y BUpi-
LIeHHI Tpo0JieM JIiIKyBaHHSI MallieHTiB HEPOJOTIYHOTO MPO-
dimo, meHTpoM SIKWiT 00’eqHaB HEe(PPOJIOTIUHY CITUIBHOTY,
3amouaTtkyBaBiu y 1982 poui misbHiCTh YKpaiHCBKOI aco-
Lianii HedposoriB (HUHI YKpaiHChbKa acouiallis HedpoJoris
i (haxiBLiB 3 TpaHCIJIAHTALIil HUPKH).

VY 1995 poui Ha 6a3i Binainy TepaneBTUYHOT He(pOJIO-
rii Oysa ctBopeHa Kadenpa Hedposorii (HUHi Hedposorii i
HUPKOBO-3aMicHOI Tepartii) HamioHanbHO1 MennaHOI akame-
Mii micasaumioMHoi ocsitu iMm. I1.JI.Illynuka, po6oty sikoi
Jlto6oMup AHTOHOBUY o4osI0BaB 3 1995 o 2010 pik.

Tpynosa i rpomMaicbka AiSIbHICTH BigMiyeHa HU3-
KOIO JIEp>KaBHUX HAropoj, cepell IKUX opleH «3Hak IMollla-
Hu»(1986), modecHe 3BaHHS «3aCITy>KEHMIA IisTd HAYKH i TeX-
Hiku Ykpainu» (1992) Jlaypear [lepxxaBHoi pemii YkpaiHu
y rany3i Hayku i TexHiku(2009) Ta iHmi.

BenbmumanoBuuii Jlrobomup AHToHOBUY [lupir OyB
MYIpOIO Ta MOOPOI0 JIOAUHOK IIUPOKOTO CBIiTOIIISIAY, €H-
LIMKJIOTIEINYHUX 3HaHb, MYyOJiLMCT i megaror, sSsKMi He 3a-
JIMLIABCS 0alayXUM 10 Uy>KOTo Tropsi, SIKOro JIIOOWIM i Mo-
BaXkaJy KOJIEru, Y4Hi, Malli€eHTHA, YUCACHHI apy3i i OJM3bKIi,
10 SIKOTO 3BEPTATUCh 32 TIOPAIOIO0 i TOMOMOTOIO.

JIro6oMup AHTOHOBMY 3aJMIIUB HaM y CIagOK COTHi
cTaTeil y HayKOBUX MEIWYHMX BMIOAHHSX, ITOCIOHUKU, MO-
Horpadii, MeauKo- MyOJiUMCTUYHI TBOPU, YyIOBi Croraau
Mpo 3yCTpiui, mpodeciiftHi AUCKYCil i TPOCTO TeTIe JTI0AChKE
CIIiIKyBaHHSI, a TAKOX HaJI3BUYaAHY BilgaHy JIF0OOB 11O pin-
HOI KpaiHu, 10 YKpaiHChbKOi MOBUY Ta PoraTuHIIUHU.

Mu po3ainsieMo HEBUMOBHUM CyM i TYTYy 3 MOro 0J1U3b-
KUMU, PiTHUMU, KoJieramu, npy3smMu. HezbarnenHa Brpara!

Y cepysx edsunux yunis, nixapie i npocmo eaprux opy3ie
Jrob6omup AnmonoguHuy 3aaumUmMbCs HA3A8i4CO0U ICMUHHUM Na-
mpiomom, OAUCKYHUM OpeAHi3AMOMOPOM, HAOIUHUM OpyeoM,
MYOpuM K0Ae20t0, CNOBHEHU HCUMMAM | HACHA20K, MpIlHU-
KoM, pomanmukxom ma peansicmom!

Ceimauit dobpuii cnomun npo Jlrobomupa Anmonosuua
Tupoea nazaexcou 3aaumumocs @ cepysx mux, Xmo ioeo 3Has,
A100u8 i nosaicas.

Biuna Bam nam’amo, Jliobomup Anmonosuu!
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Illanoeni koaezu!

IMoBigomMnsiemo, 110 3 1 moToro 2022 poky B 1Y «IHcTtutyT Hedpoaorii HAMH Ykpainu» noyHeTbCs LMK
creuianizawii 3 Hedposorii BiznosigHo no aineHsii MOH (Hakaz MOH Ne 159-1 Bin 06.09.2021).

IIporpama oxoIuII0€ BeCh 0OCST HEOOXiTHUX TEOPETUUHUX 3HAHb, YMiHb i MPaKTUYHUX HABUYOK, HEOOXiI -
HUX IS ITATOTOBKY JIiKapsi-clielianxicTa 3 Hepposorii Ta ckiaagaeTbes 3 10 0OCBITHIX MOIYITiB:

1.

PR

9.
10.

HopmatuBHO-1IpaBOBi 3acamy opraHisailii crieniaaizoBaHOI METUIHOI TOMTOMOT'Y XBOPUM He(poJIoriv-
HOTO mpoifio.

Kniniuna ta mopdomnoriuHa kiacugikaiist XBOpob Ce40BOi CUCTEMU.
JliarHOCTHKa Ta JIiKyBaHHSI XBOPOO CEYOBOI CUCTEMHU.

3.1 T'nomepynsipHi ypaxkeHHSI HUPOK;

3.2 BropuHHi rioMepyIsipHi ypaXkeHHSI HUPOK Ta CUCTEMHUI aMiloinos;
3.3 Tyoyno-iHTepcTulLiiitHuii HepuT Ta iHPeKIii cedoBOi cucTeMuU;

3.4 TocTpe MOMKOMKEHHS HUPOK;

3.5 XpoHiyHa XBopo0Oa HUPOK.

I'emogpianis.

[leputoHeanbHUI Oiami3.

TpaHncrmaHTaliliHa He(POJIOTis.

Onkonedpouorid. [TamiatuBHa HedpoJioris.

InTepBeHIIiiiHa He(ppOoJIOTid.

JwuTsya Hedpoorisa

JlogaTKoBi IIporpamu.

TpuBasicTh HaBYaHHS 6 Mic. HaBuaHHsI Oyne MpOBOAUTHCH OYHO i UCTaHLiiHO (on-line) 3a HAbOpy Tpynu
He MeHIIe 5 cayxayiB.

3axoau 3 OLIiHIOBaHHS pe3yJbTaTiB HaBYaHHS  IependavyaloTb BXiAHMI, MOTOYHUN i MiACYMKOBUIA
KOHTPOJIb pe3yJIbTaTiB.

Bapricts HaBuaHHs 18500 rpH. OmiaTa Moxke 30iliCHIOBaTUCh 32 KOIITH IOPUANYHUX YU DiZnIHUX OCiO.

OnepxyBau: JlepxaBHa yctaHoBa «[HCTUTYT HedpoJorii HanioHanbHOT akageMii MeIMYHUX HayK YKpaiHU»
Has3sgsa 6anky: VIKCY B O6oioHCbKOMY paitoHi B M. Kuesi

M®O: 820172

Po3paxyHnkoBuii paxyHOK ojaepxKyBaua B 0anky: UA328201720313241001201012063

Koa €IPTIOY: 26168139

Peecrpartis ygacTi y muKIIi criemiamizaiii TpuBae mo 25 ciaasa 2022 poky.

B iHctuTyTi Takox 3 11 kBiTHS 2022 poKy IJIAaHYETHCA MPOBEACHHS LMKJIIiB TEMaTUYHOIO YIOCKOHAICHHS
JIJISI JTiKapiB, SIKi y CBOiil MOBCSIKASHHIN AisTbHOCTI HAaJalOTh CIeliai3oBaHy MEIUYHY TOTIOMOTY XBOPUM He-
¢ponoriyHoro npodgiio.

Huxnu TY OynyTh NpOBOAUTUCH SIK IHAUBITyaJIbHO, TaK i 32 HA0OPY 711 KOHKpeTHOro TY He MeHIle 5 ciiy-

XauiB.

«I'emomiani3» — TpuBanicth 1 Mic. ; BapTictb — 3500 rpH;

«ITepuToHeaNbHMII miani3» — TpuBamicTh 1 Mic.; BapTicTh — 3500 rpH;
«OHKOHedpoJIoTisl» — TPUBAIICTD 2 TUXHI; BapTicTh — 2100 rpH.
«TpaHcIutaHTalliiHa HedpoJiorisi» — TpuBaicThb 1 Mic., BapTicth — 3700 rpH.
«IHTeHCcUBHA HedpoaOTisl» — TPUBATICTh 2 TUXKHI, BapTicTb — 1900 rpH.

«JluTssaa HeppoIOTisl» — TPUBAJICTh 2 THXKHI, BapTicTh — 1900 rpH.

YMoBu 3apaxyBaHHA HA HABYAHHA:

1.

3agBa Ha iM’a nupekTopa Y «IHcTtutyt Hedbposorii HAMH Ykpainu» (KJ10moTaHHS Bifi ycTaHOBU) PO
HaMip HaBYaTKUCh (HAIlpaBJIeHHS HA HaBYaHHS) 3 3a3HAYECHHSIM LIUKJTY i FapaHTyBaHHSIM OILIATH.

Komist auniaoMy mpo MOBHY BUILY MEIUYHY OCBITY.
Komist mocBigueHHs1 Mpo 3aKiHYEHHS iHTEpHATYpU 3a CHELiabHICTIO «BHYTPillIHi XBOPOOU», «3arajibHa
MpakTuKa, ciMeitHa MeTUIINHA».

4. [osinka 3 Micust poOOTH.

5. KBuraHuig npo omarty .

6. IndopMaliist 1151 0COOGUCTOrO CIIJIKYBaHHS Ha Iepioa HaBYaHHs (TesedOH, aapeca eJIeKTPOHHOI MOILITH)
KonTakTHa ocoba 3 opraHizaliitHux Bennuko Mapuna bopuciBaa — ten. +38 044 2259386,
MUTaHb HaBYaHHS nauca@inephrology.kiev.ua
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BUMOIUN AO POBIT, LLIO NOAAIOTLCA AO NMYBAIKALIT
B “YKPAIHCbKWU XXYPHAA HEOPOAOTII TA AIAAIZY”

VY 3B’I3Ky 3 iHASKCYBaHHSIM >XypHally MiXXHapOIHU-
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. IlpobiaemMm opranizauii Ta €KOHOMiIKM He(pPOJOTiuHOT
JIOTIOMOTH

3. OpuriHaJabHi HayKOBi poboTH
IlIxona Hedposora

5. Pepmaxuiitna indopmauis, iHdopmatis nmpo HaykoBi ¢o-
pyMHU, KOMEHTapi, peleH3sii, 3HaMeHHi JaTu.

IMepiuwnii po3ain. B ubomy po3aisli ApyKyOTbCS CTATTi,
SIKi BimoOpaxkaloTh TOUKY 30py Ha KOHKPETHY MpolJieMy aB-
TOpa YU aBTOPIB.

Jpyruii po3ais BUCBITIIOE MOXIIMBI IIJISIXU TTOKpaIlleH-
HSI OpTaHi3alliifHOl CKJIagoBOi MisUTbHOCTI He(pPOJIOTidHOI
CJIyX0u B YKpaiHi Ha BCiX eTamax HalaHHs CIelializoBaHi
MEIMYHOI JOMTOMOTH Ta il EKOHOMIYHUWIA aHali3.

Y TpeTboMy pO31IiJli pO3MIILYIOThCS CTATTi, SIKi 3HAOM-
JIATH 3 Pe3yIbTaTaMy OPUTIHAIBHUX JOCIiIKEHb.

Poznin “Illkona Hedpomora” apykye pobOTH, METOIO
SIKUX € MMIBUIIEHHS] HedPOJIOTiYHOI TpaMOTHOCTI YUTAaYiB.

OcraHHiil po3min iHGOpMye MpPO OCHOBHI HAyKOBO-
MpaKTUYHI Mofii, my6ikye peleHsii, penakiiitHy iHdhopMma-
uiro i T.0.

Pykomnuc pa3om 3 103B0JI0M HA i{OT0 BUKOPUCTAHHS HA-
MPaBJISAETHCS A0 PelaKkiii TIbKM B €JIEKTPOHHOMY BapiaHTi
Yyepe3 OH-JIAlH CUCTEMY, SIKA MICTUTbCS HA CaiTi XKypHaTy.
Y penakuii 31iliCHIOETbCSA ABOCTOPOHHE cJine (AHOHIMHICTD
PelleH3€eHTa Ta AaBTOPa) HAYKOBE pPelleH3YBAHHH i JlirepaTyp-
He peJaryBaHHs CTaTeu.

Jl03BiJ1 HA BUKOPHCTAHHS PYKONHCY MOXKHA 3aBAHTA-
2KUTH 32 NOCWJIAHHSM

CratTi, opopMJieHi 0e3 JoAaepKaHHS MpaBUJl HE MPU-
IMalOThCs, aBTOPAaM He MTOBEPTAIOTHCS.

VY pasi HeraTUBHOI HAYKOBOI pelieH3ii, cTaTTi He Iy-
OJIiKYIOTbCSI, aBTOpaM €Jl. TOLUTOK HAaJCUJIAEThCS BiATyK 3
MOXJIMBICTIO JTOOMNpALIOBAHHS CTATTi YM 3aMiHU i1 iHIIUM
MaTepiaJoMm.

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. Iniuianu Ta npi3Builla aBTOPiB aHIJiIICbKOIO MOBOIO;

2. Ha3ssa craTTi aHIJIiiIChKOIO MOBOIO;
3. Ha3zsa ycraHOBU Ta opraHi3ailii, B sIKiil TpalfOlOTh aBTO-
PM aHIIiICbKOIO MOBOIO;

4. Pe3iome cTarTi aHITiICHKOIO MOBOIO;

5. Koouosi cioBa (8-10 ciiB 4M CJIOBOCIIONYYEHb, IO
PO3KpMBAIOTh 3MIiCT CTaTTi) aHIJIIICHKOIO MOBOIO;

6. YIK;

7. IHiuianu Ta mpi3BuIlAa aBTOPiB MOBOIO, SIKOIO HaIlMCa-
Ha CTaTTs;

8. Ha3zsa craTTi (MOBOIO OpHUTiHANY);

9. HasBa yctaHOBM Ta opraHi3zailii, B IKiii TpallOIOTh aB-

TOpH, MiCcTO (MOBOIO CTaTTi);

Kirouosi croBa (8-10 citiB 4M CIOBOCIIONYYEHB, IO

PO3KPMBAIOTh 3MIiCT CTaTTi) MOBOIO CTaTTi;

Pe3tome MoBOIO CTaTTI;

Texkcr crarrTi;

13. Po3kpuTTS TOTEHIIHUX KOH(IIKTIB iHTEepeciB;

14. InpopMalrist Ipo BHECOK KOKHOI'O YUaCHUKA;

15.Crmmcok  BUKOPMCTAaHMX JKepea Mig  Ha3BOIO

«Jliteparypa (References)», ohopMiIeHUI1 BiAMOBIAHO

[0 cTaHIapTy Vancouver style;

BinoMocTi mpo BigmoBigaapHoro aprtopa: II1Ib, Ha-

YKOBE 3BaHHS, Mocaja Ta Miclie poboTu; e-mail

(000B’s13K0B0O) Ta pobounii TenedoH.

10.

11.
12.

16.

@opMaT TEKCTy PYKOmHCY. TeKCT CTaTTi APyKyeThCS
mpudroMm Times New Roman, po3mip 14 pt, 3 moayTopHUM
MiXpSIIKOBUM iHTepBajioM. BincTynu 3 KOXXHOTO OOKY CTO-
piaku 2 cMm. Ha Bci imocTpaitii, rpadiku i Tabauimi MaioTh
OyTU TTOCUJIAaHHS B TEKCTi.

BunineHHst B TeKCTi MOXXHa poOUTH KypcUBOM abo Ha-
niBxupHuM mpudtoMm, HE minkpecneHHaMm. 3 TeKcTy CItin
BUIAJIUTHU BCi IEpeHECeHHSI, TTOBTOPIOBAaHI MPOIYCKU, 3aiiBi
pO3pUBU PAAKIB (B aBTOMAaTUYHOMY pPEXUMi uepe3 cepBic
Microsoft Word “3Haiiti i 3aMiHUTH ).

®Daiin 3 TEKCTOM CTaTTi MiCTUTh BCIO iH(OpMallito 1st
ny0JtiKallii, y TOMy YMCJIi pPUCYHKHM 1 TaOIULI Micid iX MepIio-
O 3raayBaHHSI.

CTpyKTypa pPYKONHCY Ma€ BiAMOBIiZaTH HABEICHOMY
ma6I0Hy (3aJIeXKHO Bill TUITY pOOOTH).
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Editorial information

VK po3mililyeTbcst y BEPXHBOMY JIiBOMY KYTi.

Astopu. IIpisBuiie aBTOpiB BKa3yBaTH IIicls iHiLialiB
(0. C. Ipanos, C. I. IlerpoB), xupHuM mIpudTOM, MO-
BOIO OpUTiHAy Ta aHMIiACbKOIO MOBOIO, BUPIBHIOBAHHS 3a
ueHtpoMm. I1Ib aBTOpiB aHIiICbKOIO HEOOXiZHO BKa3yBaTu
BIIMOBIHO 3 3aKOPIOHHUM TAcMOpPTOM, a00 SIK B paHillie
OITy0JIIKOBaHUX 3apyOixKHMX XYypHAJIbHUX CTAaTTSIX. ABTOpH,
SIKi MyOJIIKYIOThCSI BIIEpIe i HE MalOTh 3aKOPAOHHOTO Iac-
nopra, MalTb CKOPUCTATHCS CTAHIApTOM TpaHCIiTepallii
KMY—-2010.

BaxaHo nomatu mocujaHHS Ha BiacHi odiuiiHi iH-
TepHeT cTopiHku aBTopa(iB) (https://....... ), Scopus ID,
Researcher ID a6o0 ORCID ID pjis po3MileHHs rirneprnocu-
JIaHHSI Ha caiiTi XXypHaiy Ta pdf-Bepcii crarri.

Ha3sga cTaTTi aH1iiicbKOI0 MOBOIO Ta MOBOIO OpUTiHA-
JIy PO3MIIIYEThCS 3a LIEHTPOM ITiCJIsI MPi3BUIL aBTOPIB KUP-
HuMm mpudToM («OniHKa pe3uayaibHoi QYHKHii HHPOK y
xpopux Ha XXH V]I CT. Ta nminxoau no ii 30epexkeHHs»).
AHTJIOMOBHA Ha3Ba Ma€ OYTH rPaMOTHOIO 3 TOUKM 30py aH-
IJificbkOi MOBM Ta TOBHICTIO BiAMoBiZaTH yKpaiHO/pociii-
CbKOMOBHIi#1 Ha3Bi 32 3MiCTOM.

YcranoBa. HeoOxinHo HaBoauTu odilliiiHy MOBHY Ha-
3BY ycTaHOBHU (0e3 ckopoueHb). [Ticsist Ha3BU yCTaHOBM Yepe3
KOMY 3a3HaYMTHU HA3BY MicTa Ta KpaiHM. AKILO y H1OCTiIKeH-
Hi OpaJiv y4yacTbh aBTOPU 3 Pi3HUX YCTAHOB, CJIiJl CITiBBiIHECTU
Ha3BM YCTAHOB i Mpi3BHIlla aBTOPiB 3a AOIOMOIol0 Ludpo-
BUX iHAEKCIiB y BepXHboMy perictpi. [1ig Ha3Bo1o HeOOXiTHO
noaatu iHTepHeT aapecy (https://....... ) odiliiHOI CTOPiHKHU
YCTaHOBM.

Pedepar (six1o po6oTa opuriHaabHa) Ma€ GYTH CTPYK-
TypOBaHUM: M€Ta, MaTepiaau i METOIU, Pe3yJIbTaTh, BUCHO-
BKU. Pedepar mMae mMOBHICTIO BiAIoOBigaTU 3MicTy poOOTH,
oo0csar Tekery He menme 1 800 3HakiB (3 mpomyckamu). Pe-
3l0Me 10 MyOJliKalliif, 1110 MOMalThCs B iHI PO3AUIH Xyp-
Hany (1,2,4,5) opopMIsSIETbCS JOBIILHO, ajie 3 TAKUM CaMUM
00CcsroM.

AHTJIOMOBHA BEPCisl pe3loMe CTaTTi 32 3MiCTOM i CTPYK-
Typoto (Aim, Methods, Results, Conclusions) nmoBHicTIo Biz-
MOBia€e yKpaiHo/poCiiicChKOMOBHI.

Kmouogi ciioBa. HeoGxinHo BKa3aTu KJIIOYOBi CJIOBa —
Big 3 po 10 pis iHOeKCyBaHHS CTATTi B MOLIYKOBUX CUCTE-
max. Ki11o4oBi cjioBa MOBHICTIO BifllIOBiIal0Th yKpaiHCbKOIO/
POCiICBKOIO Ta aHIJiICbKOI0 MOBOIO. /111 BUOOPY KITIOUOBUX
CJIiB aHIIiiChKOI0 BUKOPUCTOBYIOTh Te3aypyc HallioHanbHO1
MmenuyHoi 6i6mioreku CILA (Medical Subject Headings —
MeSH).

TekcT cTaTTi (yKpaiHCHKOIO 260 POCiiiChKOI MOBOIO)
CTPYKTYPOBaHUIA 3a pO3[iJlaMU: BCTYM (aKTyaJIbHICTh), META,
Martepiajv i MeToiu, pe3yJbTaTh, OOrOBOPEHHSI, BUCHOBKH.
Po3nin «O0roBopeHns» € 000B’I3KOBMM Ta MAa€ BKIIOYATH
3000-3500 3naKiB 0e3 npooOiiB.

Po3kpurta norenniiiiux KOHQIIKTIB iHTepecin

ABTOpU TMOBUHHI PO3KPUBATU BCi BiAHOCUHU a00 iH-
TepecH, siKi MOXYTb MaTH MPsIMUI a00 MOTEHUINHUI BIIUB
YU HAaTU yIepeIkXeHicTb B poOoTi. Xoua aBTOp, MOXJIUBO,
He BiluyBae, 1110 iCHYE SIKUI-HeOyab KOHQIIKT, PO3KPUTTS
BiIHOCHH i iHTepeciB 3a0e3meuye OiIblI MOBHUIM i Tpo3opuit
TpoIiec, M0 MPU3BOAUTH JO TOYHOI i 00’€KTUBHOI OLIHKYU
poboTu.

YcBinomieHHs1 peaibHOro abo nepeadayyBaHOro KOH-
GbIikTy iHTepeciB - 1€ MepcreKTUBa, Ha SIKYy MalTh MPaBo
yutayi. Lle He o3Hauae, 110 iHAHCOBI BITHOCUHMU 3 OpTraHi-
3alli€lo, sIKa CIIOHCOpYBaJja J0CIiIXKeHHsT a00 KOMIIEHcallilo,
OTpUMaHY 3a KOHCYJIbTAIliliHY pOOOTY € HETOPEYHUMH.

[Mpuknanu NOTeHUiMHUX KOHMIIKTIB iHTepeciB, sKi
npsiMo ab0 TOGIYHO TIOB’sI3aHi 3 JOCIIIKEHHSIM, MOXYTh
BKJTIOUATH, ajie He 0OMEXYIOThCSI HACTYITHUM:

e HaykoBi rpaHTu Big piHaHCOBUX areHTCTB (IIpOXaH-
HS HaJaTu JaHi Mpo CIIOHCOpa MOCTiIXKEHHS Ta HO-
Mep TPaHTY)

e ToHopapu 3a BUCTYIM Ha CUMIIO3iyMax

e  (dDiHaHcoOBa MiATPMMKA y4acTi B CUMITO3iymMax

e dinancoBa miATpMMKa OCBITHIX IMporpam

e 3aifHATICTb a00 KOHCYJIbTaIlii

¢ TliaTpuMka 3 60Ky CIIOHCOpa MPOEKTY

e [locana B KOHCYJIbTaTUBHI pani a00 pali TMPEeKTOPiB
a00 B iHIINMX BiTHOCWMHAX YIIPaBIiHHSI

e Kinbka diniii

e  @DiHaHCOBi BiZTHOCWHM, HANPUKIal, MailoOBY y4acTb
a0o iHBeCTULIiIHUI iHTEpec

e [lpaBa iHTeNeKTyaJllbHOI BJIAaCHOCTi (HampuKiIaid, ma-
TEHTHU, aBTOPCHKIi MTpaBa i pOsIITI BiJl TAKUX MPaB)

*  VrpumaHHS 4oJIOBiKa i / a0 miTel, IKi MOXYTb MaTh
diHaHcoBUI iHTEpeC A0 podboTH

Kpim Toro, ciig po3KpuBaTH iHTEPECH, 1110 BUXOASTH 3a
paMKu (piHaHCOBHMX iHTEepeciB i KoMmIeHcalii (HehiHaHCOBI
iHTepecu), sIKi MOXYTb OyTH BaxJIUBI 17151 yMTadiB. BoHu Mo-
KYTb BKJIIOYATH, ajie He 0OMEXYIOTbCS, 0COOUCTI BiTHOCUHU
ab0 KOHKYpYIoUi iHTepecu, psiMo abo oOiYHO OB’ A3aHi 3
LM JOCIIKEHHIM, a0o rnmpodeciitHi iHTepecu abo 0coOuCTi
TIepeKOHAHHS, SIKi MOXYTb BIUIMHYTHU Ha BaIlle TOCTiIKEHHS.

BinmoBimanbHuii aBTOp 30Mpae GopMu pO3KPUTTSI KOH-
¢maikTy iHTepeciB Bin ycix aBTopiB. B aBTOpCHKIil criBIparii,
JIe IOIyCKaloThes HOopMaTbHi YTOAW MPO MPEeaCTaBHUIITBO,
IIJISI BiAIIOBiMHOTO yYaCHUKA JOCUTD MiAnmucaT Gopmy po3-
KPUTTS Bil iMEHi BCiX aBTOPiB.

IIpuknaam po3kpurts indopmanii

Hocnimxenns pinancyBamocs X (rpaHt Ne X).

KoHuikT iHTepeciB: aBTOp A OTpUMaB IOCHiAHI rpaH-
TH Bin koMmnaHii A. ABTop B orpumaB roHopap morosigaya
Big koMmnanii X i Bojoxie akuissMu B komnaHii Y. Asrop C €
YJIEHOM KOMITeTY Z.

KoHbaikT iHTepeciB: aBTOpU 3asIBJISIIOTD, 1110 Y HUX HE-
Ma€ KOH()IIIKTY iHTepeciB.

Ilonsika. ABTOpY MOXYTh BUCJIOBUTHU IMOMASKY 0COOaM
Ta OopraHizauisiM, 110 CIIPUsIM IyOJiKalii cTaTTi, ajie He €
il aBTOpamu.

IndopMaliss mpo BHECOK KOXHOTO ydyacHuka (i oci0,
3a3HAaYEHUX Y po3aiJi “romsika™).

Ilpuxaaod: O.C. IBaHOB - KOHIEIIis Ta TU3aiH TOCITi-
mxeHHs1, .I1. TleTpoB - aHani3 oTpuMaHuX JaHUX, 0(OpM-
JICHH$I TEKCTY pOoOOTH.

ABtopu BucioboioTh noasky (IlpizBumie 1. B.) 3a
o¢hOpMIIEHHS iTIoCTpalliii.

Cmucok gitepatypu. Y 6ibiiorpadii (mpucrareiiHoMy
CIUCKY JliTepaTypu) KOXHE Kepeso 3a3HavyaloTbh 3 HOBO-
ro psiaka mia nmopsjakoBUM HomepoM. Bumoru no odopm-
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JIEHHsI JiTepaTypHUX IXepesa 3a Vancouver style meTaibHO
MpeAcTaBleHO Ha caiTi XypHainy. Ilicasa KoxHOro mKepeaa
OBOB’SI3KOBHM € nomaBaHHs iHOro iHTEpHET aapecu
(https://ukrjnd.com.ua/index.php/journal/article/view/22).

Ilepen BiaxnmpaBKOO aBTOPU MalOTh 3IiHCHUTU camMone-

PeBipKy TEKCTY HAYKOBOI CTaTi Ha:

1. IlnariaTt. YkpaiHo Ta pocCiliChKOMOBHiI TEKCTH CTaT-
Ti epeBipsI0ThH HA TIJIariaT 3a TOMOMOTO0 TIpOrpamMu
eTXT Antumnnaruar https://www.etxt.ru/antiplagiat,
III0 € HEOOXiTHOIO YMOBOIO IJIs Ilepenadi CTaTTi IS
MOJAJBIIOr0 pelieH3yBaHHsA. PiBeHb iHAMBiTyab-
HOCTi TOCTiIKeHHST Ma€ OyTH He Huxkuuit 80%.
HaykoBuii cTub BUKJIaAeHHS MaTepiany.

3. TaBrtoJOrito — MOBTOPIOBAaHHS Y TEKCTi.
VYHiBepcallbHiCTh BUKJIaJIeHHS MaTepiany (uutabdesib-
HicTb). TekcT cTaTTi Ma€ Jerko Ta MpPOCTO CIPUIi-
MaTHCs, He OyTU MepeoOTsKeHUM abpeBiaTypaMiu,
CIIeLiaJIbHOI0 BY3bKOIPOMIIbHOIO TEPMiHOJOTIEI0
abo Takolo, 110 He HaOyja MiXKHapOIHOI aJarlTallii.
PeyeHHs1 MalOTh OYTU IPOCTUMMU, JIJAKOHIYHUMM i HE-
CTH 3aBEPIICHUI 3MICT.

5. KinbKicTh mocuaaHb Ha CTaTTi Ta HAyKOBi MaTepiaiu
3 imeHTudikaropom DOI (He meHn1ie 80 %).

6. BimnosigHicTh BUMOTaM BUAAHHS.

TMMOMWJIKM, 1110 HAMYACTIIIE BUHUKIOTh
Y IHOJAHUX PYKOIINCAX:

1. BuKOpHCTOBYIOTH y pEUEHHSIX «3aliBi» CJIOBa i BUpa-
31. Ycbhoro 3aiiBoro Tpeda ynukatu. Kepyiitecs mpa-
BUJIOM: «SIKIIIO CJIOBO 3 pEYEHHSI MOXHA BUKUHYTHU
i IpU LIbOMY 3MiCT He BTpPa4eHO — CJIOBO Tpeba BH-
KuHYyTU». Lle caMe cTocyeThes i OinbIIMX 32 00CsTOM
¢parMeHTiB TEeKCTYy.

2. He BipHO BKa3yoTb onuHU1li BUMipy. CUCTeMHi o~
Huii BuMipy cuctemu Cl HaBomsTh 6€3 Kpanku (M, T,
ra, Mojb), a HeCTaHAapPTU30BaHi OMMHUIII — 3a CKO-
POYEHHSIMU.

3. Tpeba po3pi3HATU CUMBOJIU «—», «—» Ta «-». [lepiuit
i3 HUX Y pyKOMnucax He BUKOPUCTOBYIOTb.

4. DBinblIicTh PEIaKTOPCHKUX MPABOK OOYMOBJICHI HEBi-
PHUM BXUBAHHSIM CJIiB «B», «y», «i», «Ta», «3», «i3», «3i».

5. VY crarrsgx He BUKOPUCTOBYIOTh BUPAa3U «Ha MPOTSI-
3i» — 3aMIiHSIEMO <«IIPOTSTOM», «HAWOUIBII MOTYX-
HU» — «HAUTIOTYXHIIINN» , «IIpU» — «y pas3i» i T. II.

6. 3aiiBe BUKOpPUCTAHHS CclIoBa «O0yn0». Tpeba yHUKATH
clioBa «Oyyo»: 6e3 HbOro, 3a3BUYail, 3MiCT peyeHHSs
He 3MiHUTbCS.

7. CKOpOYEHHSI HayKOBUX TEPMiHiB Y CTaTTi Tpeba 3Bec-
TH 10 MiHIMyMy.

8. HasBu Tabnuib i pUCYHKIB (Ta MPUMITKM [0 HHUX)
MMOBUHHI OyTH «BUWYePIHUMU». YUTauy He MOBUHEH
IIOJATKOBO MepeunTyBaTH «Marepiaj i MeToIu qOCi-
IIXXeHb» 200 Ha3By po0OOTH, 1100 po3idpaTHUCs y 3MiCTi
TaOJIMIIi Y1 PUCYHKA.

9. CratrTi HalyacTille BiIXWUJSIOThCSl PEAKOJIETIE0 ye-
pe3 BilCYTHICTh CTAaTUCTUYHOTO OMpAallOBaHHS Tep-
BUHHUX JaHUX (3arajibHi BAMOTH 10 (axoBUX ITyOJTi-
Kallii1).

10. He pexoMeHI0BaHO BXXMBAaTX B TEKCTi MaCUBHMI 3a-

JIOT: «IIpO0H BilOMpaTUCs», 3aMiCTh IIbOTO — «IIPOOK

BigOMpanu»; «I0CHiIXKEHHS 30iCHIOBAIUCS» — «J10-

CITiIXEeHHS 3IiACHIIN.

11. fxio BUHMKAOTh MUTAHHS II0A0 OGOPMICHHS 4K
MpeacTaBJIeHHs NEBHUX JaHUX Y CTATTi — MOXHa Opa-
TH 3pa30K OCTAaHHLOTO HOMEPY XypHay.

12. BincyTHS MOXIUMBICTHD pemaryBaHHS PUCYHKiB, Ta-
Oomuni, dopmyis, HaBeAeHUX y poboti. HeoOximHo
HaJgaTv pemakliiili 3MOry iX pemaryBaTu, TOOTO HE BU-
KOPUCTOBYBAaTU HECTAHAAPTHI MPOrpaMu.

Crartri, opopmiieni 0e3 momepKaHHA NMPABUJI He MPH-
iiMaOTbCS, aBTOPAM He MOBEPTAIOTHCA.

Y pasi HeraTUBHOI HAyYKOBOI peneH3ii, CTaTTi He my-
OJIIKYIOTbCS, ABTOPAM €J1. MOUITOI) HAJCUJIAETHCS BilryK 3
MOXKJIMBICTIO JOONPALMIOBAHHA CTATTI 4M 3aMiHM ii iHIIAM
Marepiajaom.
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