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Iesnb uccaenoBaHus — U3YYKUTh BJIUSHIE SIULYPATbHON GJI0KAAbI HA (DYHKIMOHATIBHOE COCTOSIHUE TTOYEK Y
GOJIbHBIX JIOKAIM30BAHHBIM PAKOM TIPU [TOBEIEHNU PE3EKIMU [T0YKU B YCJIOBUSIX TEILIOBOU UIEMIH.

Marepuain u metoabt. O6cnenoBanu 45 60abHBIX (25 My:KUKH U 20 JKEHIIH ) JTOKAIU30BAHHBIM PAKOM TTOYKH
T N,M, B Bozpacre 56,5+8,7 roza. Bcem G0JIbHBIM BBITIOJHIIN PE3EKIUIO TIOYKU B YCJIOBUSIX TEILIOBON UIIEMUN
(15—20 munyT). BoJbHBIX pa3ziesin Ha 2 TPYIIIbL: OCHOBHYIO (25 4e0BeK), B KOTOPOIT B IEPHOTIEPAITHOHHOM ITe-
pHo/ie IPUMEHSIIH STIUYPAIbHYI0 OJIOKALY, U KOHTPoJbHYO (20 naiuenToB) — 6e3 anupypaibHoil 6okansl. B
kposu 1 Moue metogom MDA uccnenosam — nucratud C, L-FABP, KUM-1, 1JI-18, a takske CK®D. O6¢enosanne
npoBoauiK 3a 1 yac s10 oneparuy, yepes3 20 MUHYT 110CJIe 9TaNa TEII0Boii uieMun, B 1-e u 3-u cytku. [lo nucxoanoit
KoHIeHTpaiuy iuctatiia C B KpoBu GOJIbHBIE KaK [0 IPYIIIIbI ObLIM Pa3/ieieHbl Ha 2 TIOATPYIIbL: 1 — KOHIleHTpa-
st uerarina C 1000 vr/mun u vuske, 2 — Boite 1000 #r/mit. CratucTudeckyo 00paboTKy Pe3yIbTaToB MPOBOAUIIN
C UCIOJIb30BaHUEM MakeTa Iporpamm «Statistica 6.0» 110 ¢-kpurepuio CThofeHTa 1t 2-X He3aBUCUMBbIX BHIOOPOK.
Paznuuaust cautanu cratuctudecku sanaunmbivu npu p<0,05.

Pe3yabrarel. Y CTaHOBUJIN, UTO IIPH BBIIOJHEHNN PE3EKIIMK ITOYKU B YCJIOBHAX TEIIOBOI MIlleMUu (DyHKIINO-
HaJIbHbIE [TOKA3aTeJN TI0YEK K 3-M CYTKaM I0ocJIe oneparuy Ha (hoHe TPOBOAMMOI B IEPUOTIEPAIIMOHHOM [1E€PUOJIE
SIUYPATBHOI OI0Ka/(bl COOTBETCTBOBAJIU UCXOAHBIM. B KOHTPOJIbHOIT rpyIiiie HaOII0a I HAPYIIEHHSI CO CTOPOHBI
TYOYJIOMHTEPCTHUIIUS U TIOMepYJisipHoro amnmapata. 3uadenuss CKD y 6oJbHBIX OCHOBHOI IPYIIIIbI K 3-M CyTKaM
COXPAHSLIKCh B [IPe/leIax HOPMAJIbHBIX 3HAUYEHUIT, TOT/Ia Kak Y 60JIbHBIX KOHTPoJIbHOU rpyiinbl CK® 6buia cHukeHa
OTHOCHUTENLHO NCXOAHBIX 3HaYeHuit Ha 38,8% (p<0,05).

3akmouenne. [IpuMeHeHye B IepUOIIEPAIIMOHHOM [IEPUOJIE MY PATILHOTO 010K Y OOJIBHbIX JIOKATM30BAHHBIM
PaKOM IOYKH, TIOJBEPrHYTHIX PE3EKIIMN OPraHa B YCJIOBHAX TEIJIOBOI MIIEMUHN, OKa3bIBaeT HEPPOIPOTEKTUBHOE
BJIMsTHUE, OOecieunBasi coxpanenue (hyHKIIMOHAIBHBIX MOKa3aTelell TI0YeK Ha HCXOJIHOM YPOBHE.

Kantoueevte cnosa: 10xanu3o8annblil pax noukiL; menjiogas uuemusl; 0Cmpoe noueuHoe nospeicoeHue; Maprepbl
0CMPOZ0 NOUEUHO20 NOBPENCOCHUSL; INUOYPALLHAS 610KA0A

The purpose of the study is to investigate the effect of epidural block on the functional state of the kidneys in
patients with localized cancer during kidney resection under the conditions of warm ischemia.

Materials and methods. We examined 45 patients (25 men and 20 women) with a localized kidney cancer
(TNyM,) aged 56.5+8.7 years. All the patients underwent kidney resection performed under conditions of warm
ischemia (15—20 minutes). Patients were divided into 2 groups: the main group (25 subjects) in which the periop-
erative epidural block was applied and the reference group (20 patients) without the epidural block. The following
parameters were tested in blood and urine using the ELISA technique: cystatin C, L-FABP, KIM-1, IL-18, and GFR.
The test was carried out 1 hour prior to surgery, 20 minutes after the warm ischemia stage, and on Days 1 and 3.
Based on the baseline cystatin C level, the patients in each group were divided into 2 subgroups: subgroup 1 — cys-
tatin C is 1000 ng/ml and lower; subgroup 2 — more than 1000 ng/ml. The statistical processing of the findings was
performed using the Statistica 6.0 software based on the t-test for two independent samples. Differences were con-
sidered to be statistically significant at P<0.05.

Results. It has been demonstrated that functional parameters of kidneys were recovered to the baseline values
by the 3 day after the kidney resection under the warm ischemia due to perioperative epidural block. Impairment
of the tubulointerstitium and glomerular apparatus were observed in the reference group. GFR values in the patients
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of the main group were within normal limits by Day 3, whereas in the patients of the GFR was lower by 38.8% as

compared to the baseline (P<0.05).

Conclusion. The use of the perioperative epidural block in patients with localized kidney cancer who underwent
the organ resection under the warm ischemia demonstrated the nephroprotective effect, while maintaining the func-

tional parameters of kidneys at the baseline level.

Keywords: localized kidney cancer; warm ischemia; acute renal injury; markers of acute renal damage; epidural

block
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BBenenne

OCHOBHBIM METO/IOM JIeYeHNS JIOKAIM30BAHHOTO
paka IIOYKHU OocTaeTcsl Xupyprudeckunii. B nacrosiee
BpeMs JIOKAa3aHO, YTO He(PIKTOMUS WU PE3EKITUs
MOYKW, BBIMOJHEHHbIE TIPU JIOKAJU30BAHHOM Pake,
00€eCTIeunBaIOT OIMHAKOBYIO OHKOJIOTHYECKYIO BBIKU-
BaeMocTb [1]. IIpr 9TOM OZIHUM M3 BaXKHBIX TIPEUMY-
MIECTB PE3EeKINU TOYKN B CPABHEHUU C PAUKAIBHOM
HedPIKTOMUEN ABJISETCS MAKCUMATHHO BO3MOKHOE
COXPaHeHUE MMaPpEHXUMBbI OTIEPUPYEMOTO OPTaHa, YTO
MO3BOJISIET CHU3UTDH BEPOSITHOCTD PA3BUTUS OCTPOTO
novyeynoro nospesxaenus (OIIIT) B mocieonepannon-
HOM Tiepuojie. Bmecre ¢ TeM, HEOOXOIMMO OTMETHUTD,
YTO B OCHOBHOM DPE3EKIIM MOYKH TIPU OITYXOJIECBOM
MOPAKEHUN BBITIOJHAECTCS B YCJIOBUAX TOTATBHOM
UIIEMUN C TIepeskaTieM OYeTHbIX cocy0B. Vccaeno-
BaHUA PE3YJIbTATOB PE3EKITUH MTOYEK, BHITIOJTHEHHbIX B
YCJIOBUSIX TEIJIOBOU UIIeMUU 1 Oe3 UIIeMUU, TPOBe-
nennbie R. H. Thompson et al. (2010) nokazanu, uro
BepositHOCTh pasButust OTIT] Gbuia 3HAYUTENHHO
BBIIIIE B TPYIIIIe OOJIbHBIX, IEPEHECITIX BMEIIATEb-
CTBO B YCJIOBUSIX UINEMUH, TIPU HTOM KaK/[asg MUHYTa
nepekaTus MOYeYHbIX COCY/IOB YCUIUBAJIA HTOT PUCK
[2,3]. O. U. Kur, E. M. @pannusn, C. H. /lumurpua-
1 v coaBT. (2015) B aKCIIEPUMEHTE JOKA3AIIH, YTO TIPU
MO/IEJTUPOBAHUY UllleMUH /periepy3un OJIHON TTOYKU
npustaaku OTIII ObLIM BBISBJIEHDI KAK CO CTOPOHBI
UIIEMU3UPOBAHHOTO, TAK ¥ KOHTPJIATEPAIbHOTO Opra-
Ha. Y CTAaHOBJIEHO, UTO CYIIECTBEHHYIO POJIb B (hopMI-
poanuu OIIII nmpuHamIeKUT peanusauu Helpory-
MOPaJIbHBIX MEXaHU3MOB, «OKHCJIUTEIBLHOTO CTPEccas,
YCUJIEHUIO TPAHCKPUIIIIMOHHON aKTUBHOCTHU I1PO- U
aHTuanonTo3ubix renos [4—7]. F Porpiglia et al.
(2012) nzyunsin oTaieHHble MOCAEACTBUSA MepeHe-
CEHHOM TEeIJIOBOM MIIIeMUH 1T0YeK. ABTOPBI OTMeYan
CTOIIKOE CHUKEHUE CKOPOCTHU KIyOOUKOBOM (huIbTpa-
1IN Yepes3 3 MecsIia mocJie oTeparyu, YTO CBUIEeTe b=
CTBOBaJIO O (POPMUPOBAHNUU XPOHUYECKOU TTOYEUHOM
HEJIOCTATOYHOCTH Y JIAHHOU Kateropuu GOJIbHBIX [8].

Takum 06pazoM, HUBEJIUPOBAHUE OTPUIIATEIb-
HbIX 3(P(HEKTOB TEILIIOBO UIIEMUU B [TIEPUOTIEPAIINOH-
HOM TIepHo/ie SIBISEeTCS BecbMa aKTyaJabHOU 3a1avdeit
[PU MPOBEIEHUH OPraHOCOEPeranIux Xupypruie-
CKUX BMEIIATEIHCTB Y OOJbHBIX JIOKATM30BAHHBIM
pakoM 1o4Yku. B HacTosiiee BpeMst B KIMHUYECKON
meuiie auargocruka OTIIT Tpagumonto 6asupy-
€TCs Ha POCTe YPOBHS KpeaTUHUHA KPOBU, CHUYKEHUN

Introduction

The surgery remains the main treatment option
for localized kidney cancer. At present, it has been con-
firmed that nephrectomy or kidney resection due to lo-
calized cancer ensure the same cancer survival rate [1].
At that, the maximum possible preservation of the
parenchyma of the operated organ is one of important
benefits of kidney resection as compared to radical
nephrectomy, thus helping to reduce the likelihood of
acute kidney injury (AKI) during the postoperative
period. However, it should be noted that kidney resec-
tion due to tumoral lesions is basically performed
under conditions of total ischemia with cross-clamping
of renal vessels. Studies of results of the kidney resec-
tion performed under warm ischemia and without is-
chemia conducted by R. H. Thompson et al. (2010)
demonstrated that the likelihood of AKI was signifi-
cantly higher in the group of patients undergoing in-
tervention under conditions of ischemia; at that, each
minute of cross-clamping of renal vessels increased the
risk [2, 3]. O.I. Kit, E. M. Frantsiyants, S.N. Dimitriadi
etal. (2015) proved in an experiment that signs of AKI
were found in both the ischemized and contralateral
organ in modeling ischemia/reperfusion of one kidney.
It has been demonstrated that implementation of neu-
rohumoral mechanisms, oxidative stress, enhancement
of the transcription activity of pro- and antiapoptotic
genes contribute significantly to the development of
AKI [4—7]. F. Porpiglia et al. (2012) have studied the
long-term effects of the warm ischemia of kidneys. The
authors noted the persistent decrease of the glomerular
filtration rate 3 months after the surgery, thus indicat-
ing the formation of chronic renal failure in this cate-
gory of patients [8].

Thus, correction of negative effects of the warm
ischemia in the perioperative period is a very topical
task in conducting organ-saving surgical interventions
in patients with localized kidney cancer. At present, the
AKI diagnosis in clinical medicine is traditionally based
on the growth of blood creatinine, decreased glomerular
filtration rate, and the volume of daily urination. How-
ever, azotemia and oliguria is usually a sign of already
occurred renal tissue damage. Early and adequate diag-
nosis at the stage of structural-functional abnormalities
permits to prevent the development of the AKT. At that,
it must be timely, functional, pathophysiologically sub-
stantiated, thus requiring an assessment of organ func-
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CKOpPOCTH KJIyOOYKOBOH uiabTpannu u obbeMe
cyTouHoro auypesa. OpHaKO HaJIu4yue a3oTeMUu U
OJIUTYPUM, KaK IIPABUJIO, SABJISAETCS IIPU3HAKOM YoKe
COCTOSIBIIETOCS TTOBPEKIEHNS TOYeTHOU TKaH!. Pan-
HsSI M aZleKBaTHAas AMArHOCTUKA HA 9Tare CTPYKTYP-
HO-(DYHKIIMOHAJIBHBIX HAPYIIECHUN MTO3BOJISIET TIPE]I-
yrpeauth pazsutue OIIIL. IIpm atom ona mosxaa
OBITH CBOEBPEMEHHOI, (DYHKIIMOHAIBHOM, TaTodusno-
JIorMYeckr OOOCHOBAHHOI, 4TO TpebyeT OIEHKU
(bysKIIMN OpraHa B paHHEM TIOCJEONepalnOHHOM
nepuojie. B mocseiHme TobI /7151 paHHEH 1MarHoCTh-
ku OIIIl wmcmosnp3yloT HOBBIE MapKepbl paHHEro
MMOYEYHOTO TIOBPEXK/IEHNS,KOTOPbIE TPEeCTABIISIOT
co001i COeTMHEHST, 9KTTPECCUPYIONINECS B KAHATDITE-
BOM arapare Mo4eK U B YCJOBUSIX OCTPOTO MOBPEsK-
JICHUSI OpraHa B TOBBINIEHHBIX KOJUYECTBAX BBIJE-
JagioTcd B Mouy. K HUM, B TOM 4HcJe, OTHOCSTCS
muctatua C, KMIM-1 (monexysna-1 moBpeskmenust
nouex), L-FABP (skupoBoii KMCTOTHBIN CBSI3BIBAIO-
muit 6esok neuenn), NJI-18 (mpoBocmagnTeabHbIi
IIUTOKUH — UHTepselikuH-18) [9].

B nocsieame rosl MpoOBOAUTCST GOJIBIIIOE YKCIIO
MCCIeIOBAaHUN TI0 HUBEJTMPOBAHUIO 3((hEKTOB HIIre-
Muu/perniepdysnn: unemMndeckoe, hapMakogornye-
CKOE KOHINTTNOHNPOBAHNE, IMCTAHTHOE NIIIEMITYECKOe
MPEKOHUTTMOHUPOBAHUE U JIPYTHE BADUAHTHI TTPOTEK-
topuoro Hanpasierus [ 10—15]. B atoii cBsi3u nnTepec
TIpe/ICTaB/IsIeT u3yyeHne HepoOTPOTEKTUBHOTO BITHSI-
HUS 9IUALYPaTbHON OJIOKa/Abl TIPU XUPYPTUH MOYEK,
COTIPOBOJK/IAIONIEICS MHTPAOIIEPAIIIOHHON UTIIeMUe
oprana. [lesp HacTosIIIETO MICCTEIOBAHUS — U3YUNTh
BJIMISTHYE DITUYPaTbHON OT0Kabl Ha (DYHKIIMOHATb-
HOE COCTOSIHUE TTOUYEK Y GOJIbHBIX JIOKAJIU30BaHHBIM
PaKOM TIPH TIOBEJICHWH PE3EKIIUU TOUYKU B YCTOBUSIX
TEeTJIOBON UTIIEMUH.

MaTepI/IaJI H METO/1bl

[IpoBe/ieHIE TAHHOTO HAYYHOTO HCCIIEI0BAHNUS 0/100-
pero Ituueckum Komurerom DIBY «Pocrosckoro na-
YUHO-MCCIe[oBaTeJbCKOro  uncturyra» M3 Poccun
(mportokosr Ne24 ot 27.11.2015). OcHoBy cocTaBuan 45
60sbHBIX (25 MyskunH 1 20 JKEHIIMH ), HAXOAMBIINXCS HA
JIe4YeHNH IO TIOBO/LY JIOKAJIM30BAHHOTO PAKa IIOUKHU B TIEPUO]L
¢ 2015 o 2017 roma. Cpennuii Bospact — 56,5£8,7 rozna
(45—67). Bcem 60sibHBIM ObLIO IPOU3BENEHO XUPYPriuye-
CKOe JiedeHre B 00beMe Pe3eKIN TT0YKK (OTKPBITON HJIH Jia-
TMapacKOMMYeCKON ), BBITIOJIHEHHON B YCJIOBUSIX TETIOBOM
WIIEMUH TTPOAOJIKUTETBHOCTHIO 15—20 MIUHYT MO TOBOLY
JIOKAJIM30BAaHHOTO paka mouku B ctazmn T{NyM, ¢ xapakre-
PUCTHKAMHU OIIYXOJIM 10 HePPOMETPUIECKOMY HHEKCY
R.EN.AL. —7,11£1,02 6anios (5—10). Bce GoabHbie gaju
1106pOBOJIbHOE HHMOPMUPOBAHHOE COTITACHE HA OTIEPAIHIO,
POBE/IEHIE AHECTE3MOJOTHYECKOTO TTOCOOMSI U yIacTre B
HCCJIe/IOBAaHNN.

Kputepnn BKJIOUEHHSI B HCCIEOBAHUE: BO3PACT
crapire 18 Jiet; mpoBe/ieHNe OIIePaTUBHOTO BMEIIATEIbCTBA
110 MOBOJLY JIOKAJIM30BAHHOTO PaKa MOYKU B 0ObeMe Pe3ek-
MU OPTaHa, IIPOBOUMOI B YCIOBUSIX TEIIIOBON MIIEMHUH
IUTATENbHOCTBIO 15—20 MUHYT; HOpPMAJIbHBIE HCXOIHbBIE
3HAYEHUS YPOBHsI KPEaTHHIHA KPOBHU; 0ObEM MHTpaoTiepa-
IMOHHOIT KpoBomoTepu He bosee 6,5—7% 0T Macchl Tesia

tions in the early postoperative period. New markers of
kidney damage have been employed for early diagnosis
of AKT, including those expressed in the tubular appa-
ratus of kidneys and excreted with urine in acute organ
injury. These markers include cystatin C, KIM-1 ( kid-
ney injury molecule-1), L-FABP (liver-type fatty acid
binding protein), IL-18 (proinflammatory cytokine: in-
terleukin-18) [9].

Numerous studies of correction of ischemia,/reper-
fusion effects had been conducted lately that included
ischemic, pharmacological conditioning, distant is-
chemic preconditioning, and other protective options
[10—15]. Nephroprotective effects of the epidural block
in kidney surgery with intraoperative organ ischemia
remain underexplored. The purpose of the study was to
investigate the effects of epidural block on the func-
tional parameters of the kidneys in patients with local-
ized cancer during kidney resection under the condition
of warm ischemia.

Materials and Methods

The study was approved by the Ethical Committee of
the Rostov Scientific Research Institute, Ministry of Health
of Russia (Protocol No. 24 as of 27.11.2015). Fourty five pa-
tients (25 men and 20 women) who underwent treatment
for localized kidney cancer in 2015—2017 were enrolled in
the study. Median age was 56.5£8.7 years (45—67). All the
patients underwent surgical treatment in the form of kidney
resection (open or laparoscopic) performed under warm is-
chemia for 15—20 minutes; the surgery was performed for
localized kidney cancer at the T;N;M, stage with tumor
characteristics of 7.11+1.02 scores (5—10) according to the
R.E.NN.A.L. nephrometry scoring system. All patients signed
the voluntary informed consent form for surgery, anesthetic
support, and participation in the study.

Inclusion criteria: 18 years of age or older; surgery for
localized kidney cancer in the form of organ resection carried
out under warm ischemia minutes 15—20 minutes; normal
baseline values of blood creatinine; the volume of intraoper-
ative blood loss is no more than 6.5—7% of the body weight
(12% CBV). Exclusion criteria: below 18 years of age; warm
ischemia duration is less than 15 minutes and more than 20
minutes; initially elevated blood creatinine; the volume of
intraoperative blood loss is more than 6.5—7% of body
weight (12% CBV).

All patients are randomly divided into main and ref-
erence groups,. The main study group included 25 subjects
(13 men and 12 women) who underwent the epidural block
as a part of a complex anesthetic/intensive care support. The
reference group consisted of 20 patients (12 men and 8
women) for whom no perioperative epidural block was ap-
plied. The groups of patients were comparable by sex, age,
nosological forms of cancer, type and scope of surgical inter-
vention, history of clinically significant concomitant somatic
diseases, and risks of anesthesia according to the ASA
(American Association of Anaesthetists) scale. In all cases,
the combined endotracheal anesthesia was performed using
noninhalation and inhalation anesthetics and muscle relax-
ants. The complex of anesthetic/intensive care support for
patients in the main group in the perioperative period in-
cluded epidural blockade. Directly before the surgery, the
epidural space catheterization was performed at the Th, g
levle followed by intraoperative introduction of a mixture
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(12% OLK). Kputepun nckiodenus: Bo3pact 10 18 set;
JUTATETTLHOCTD TETUIOBOM nilleMun Meree 15 MuHyT 1 GoJiee
20 MUHYT; UCXOJHO TOBBIIIECHHBI YPOBEHb KpeaTHHITHA
KPOBH; 00bEM HHTPAOTIEPAIIMOHHON KpoBotoTepu boiee 6,5-
7% ot Maccel Tena (12% OLLK).

Bcex 60/1bHBIX ci1ydaliHbIM 00pasoM pasiesinim Ha 2
TPYIIIBI NCCIEZ0BAHNST — OCHOBHYIO M KOHTPOJIbHYI0. Oc-
HOBHYTO TPYIITY cocTaBuian 25 demosek (13 mysxanm u 12
SKEHIINH ), KOTOPBIM B KOMIIJIEKC aHECTE3MO0JIOTO-PeaHMa-
IIMOHHOTO obecTiedeHus Obla BKJIIOYEHA HTIULYPabHAast
6s0kana. B kouTposbHyto rpynny Borwm 20 6oabHbIX (12
MY>KUUH ¥ 8 JKEHIIIH ), KOTOPBIM B IIEPHOIIEPAITIOHHOM I1e-
pHo/ie MUAYPATBHON OIOKAIBI He MPUMEHSIH. [ pyIimst
GOJILHBIX 110 TI0JTY, BO3PACTY, HO30J0THYeCKUM (hOPMaM OH-
KOJIOTHYECKOTO [IPOTIECCA, XapaKTepy 1 00beMy XUpypride-
CKOTO BMeIIATeJbCTBA, HATIMYUIO B aHAMHe3€e KIMHIIeCKN
3HAYMMBIX COTMYTCTBYIONINX COMATHYECKUX 3200 I€BaHNI
PUCKY aHECTE3HOJIOTHYECKOT0 Tocobust mo mikame ASA
(American Association of Anaesthetists) 6bL11 COITOCTABIMBL.
Bo Beex ciryyasx mpoBoANI KOMOUHUPOBAHHYIO 9HIOTPA-
XeTbHYIO aHECTEe3HIO C NCTIOTb30BAHIEM HEMHTAISIINOHHBIX
U MHTASIIIMOHHBIX aHECTETUKOB, MUOPEJIAKCAHTOB. Y 6OJIb-
HBIX OCHOBHOH TPYIHIIBI B IE€PUOIIEPAIINOHHOM TI€PHOJIE B
KOMILJIEKC aHEeCTE3U0JI0T0-PEAHMAIIMOHHOTO 00eCIeueH st
BKJIIOYAI  SIUAypasibHyio Osokany. HemocpenctBenHo
riepe]; HadyasioM OTIE€PAIH OCYIIECTBIISIIN KaTeTePU3AINIO
AU PATBHOTO IpocTpancTBa Ha yposre Thy_¢ ¢ mocienyio-
M WHTPAOIIEPAIIIOHHBIM BBE/IEHHEM C TIOMOIIIBIO 3JIACTO-
MepHOI MUKPOJO3HOH MOMIIBI CMeCH POIMBAaKanHa B 103€
2—3 MT/MJI 1 /peHaJTIITHA B 7I03€ 2 MKT,/MJI CO CKOPOCTBIO 6—
14 M /gac. B mocieonepaiinoHHOM Tieprojie B TeueHue 3-X
CYTOK B 3TIHIyPAJIBHOE IPOCTPAHCTBO BBOANIIN CMECh POIIH-
BakanHa B JI03€ 2 MI/MJI U aJIpeHaIHa B /103€ 2 MKI/MJI CO
ckopocthio 6—10 mu/gac. VaTpaonepammonnyio wHDY-
3MOHHYIO TEPATTNIO TIPOBOVIIN C YI€TOM METO/IIKH aHecTe-
3UH,  JEeHCTBUM  IPHUMEHSIEMbIX U aHeCTe3WH
JIEKAPCTBEHHBIX MIPETIApaToB, HOTEPSIX KUAKOCTH BO BPEMS
XUPYPTIYECKOTO BMETIIATETbCTBA, 0COOEHHOCTET XapaKTepa
TEYEHUsT COMYTCTBYIONMX COMATUYECKUX 3a00JIeBaHUIL.
[Iporpamma wHbY3WMOHHON Tepanmuu Kak WHTpaolepa-
IIMOHHO, TaK U B TeYeHHe 3-X CYTOK ITOCIEOTEePAIMOHHOTO
nepuosia OblIa HAEHTHYHA B 06eUX TPYIIax HaOII0ICHIS.
Hedporoxcuunsie mpemapatsl (antubmotnku, HIIBC u
TIp.) B TIEPUOTIEPAIIMOHHOM IIepHO/ie He TIPIMEHIIH.

Hapsizy ¢ obuiekamanaeckiuM o0cIe[oBaHueM orpe-
JeJISITA KOHIIEHTPAIIH B KPOBH 1 MOYe MapKepOB PAHHETO
OIIIl — mucratun C, L-FABP, KUM-1, 1JI-18. Conep:xa-
nue mapkepos OIIII uccaenoanu meromom MMDA: rucra-
tua C (BioVendor, Yexus), KUM-1 (BCMDiagnostics,
CIIIA), 1JI-18 (BenderMedsystems, CIITA), L-FABP (Hy-
cultbiotech, Huzuepaanzapr). CorsacHO MeIyHapOAHBIM
KJIMHIIECKIM PEKOMEH/IAIINSIM TI0 IMarHOCTHKe, KIacCuu-
KAl ¥ JIeYeHnio XpoHmdeckoit 6osresnn mouek (KDIGO,
2017) ckopoctb kryboukoBoii pumabrparmn (CKD) ompe-
nensii o popmyJie E. Hoek et al. (2003): CKD=80,35/1u-
crata C — 4,32. CienyeT mom4epKHYTh, YTO B HACTOSIIEE
BpeMs nuctatue C IpU3HAH CaMBIM TOYHBIM 9H/[OT€HHBIM
Mapkepom CK®, o cBoMM IMarHOCTHYECKUM XapaKTepH-
CTUKAM 3HAUUTETBbHO TIPEBOCXO/ISIINM KPEATHHIH. JTO CBsI-
3aHO C T€M, YTO MOKa3aTeIHN CBIBOPOTOUYHOTO KpeaTHHUHA
BapbUpPYIOT B 3aBUCHMOCTH OT MHOTUX HEPEHATBHBIX (ak-
TOPOB (BO3pACT, MOJI, MBIIIIEYHAS MACCa, OKUPEHNE, CTETIEHb
06€e3BOKIBAHMUS U JIP.); €TO MOBBIIIEHIE HE BCET/a CIeln-
dbuuno 7Ist 3a60JI€BaHI TT0OYEK (MOXKET MOBBIIATHCS TIPH
Pa3JIMYHBIX XPOHUYECKUX 3a00JEBAHUAX, YIIOTPEOICHUH

of ropivacaine at a dose of 2—3 mg/mL and adrenaline at a
dose of 2 ug/mL at a rate of 6—14 mL/h using an elas-
tomeric microdose pump. A mixture of ropivacaine at a dose
of 2 mg/mL and adrenaline at a dose of 2 ug/mL at a rate of
6—10 mL/h was introduced into the epidural space during
the postoperative period for 3 days. The intraoperative in-
fusion therapy was carried our taking into account the pro-
cedure of anesthesia, effects of drugs used for anesthesia,
fluid loss during surgery, and characteristics of the course of
concurrent somatic diseases. The infusion therapy program
was identical in both observations groups both intraopera-
tively and within 3 days of the postoperative period.
Nephrotoxic drugs (antibiotics, NSAID'S, etc.) were not ap-
plied in the perioperative period.

Along with the general clinical examination, the con-
centration of markers of early AKI in the blood and urine
were studied: cystatin C, L-FABP, KIM-1 and IL-18. The
AKI markers concentration was tested using the ELISA
technique: cystatin C (BioVendor, Czech Republic), KIM-
1 (BCMDiagnostics, United States), IL-18 (Bender-
Medsystems, United States), L-FABP (Hycultbiotech, the
Netherlands). According to the international clinical guide-
lines for diagnosis, classification and treatment of chronic
kidney disease (KDIGO, 2017) the glomerular filtration rate
(GFR) was calculated according to the formula by E. Hoek
et al. (2003): GFR=80.35/cystatin C — 4.32. It should be
noted that currently cystatin C is considered the most ac-
curate endogenous GFR marker based on its diagnostic
characteristics which are significantly superior to those of
creatinine. This is due to the fact that the levels of serum
creatinine vary depending on different extrarenal factors
(age, gender, muscle weight, obesity, dehydration degree,
etc.). The elevation of creatinine is not always specific for
kidney diseases (increased levels are obvious for various
chronic diseases and eating meat). Creatinine as a GFR
marker has a «blind spot»: in the GFR range from 40 to 90
mL/min per 1.73 m? there is no correlation between the el-
evated blood creatinine and decreased GFR; and within this
range creatinine levels provide false negative results with no
indications of the onset of renal disorder in the early stages
of AKT; informative rise in creatine level begins only after at
GFR decrease of 50% and more [16—18].

Values of studied parameters obtained in 13 relatively
healthy men and women without cancer, whose average age
was comparable with the age of described patients were con-
sidered as the normal values. The test was conducted one
hour prior to the intervention (baseline values), 20 minutes
after the warm ischemia phase, as well as on the 15t and 3%
day of the postoperative period. Based on the baseline cys-
tatin C level, the patients in each group were divided into 2
subgroups: 15t subgroup: cystatin C concentration is 1000
ng/mL and below, which corresponds to its normal values
(healthy people: 871.7+89.1 ng/ml); 22 subgroup: the con-
centration is more than 1000 ng/ml.

The statistical processing of the findings was per-
formed using the Statistica 6.0 software based on the ¢-test
for two independent samples. Differences were considered
to be statistically significant at P<0.05.

Results and Discussion

The study findings are presented in the table. As
it can be seen from the table, at the baseline (1 hour
prior to the surgery), in patients of the 15t subgroups
of main and reference groups (cystatin C is 1000
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MSICHO¥I TIMIITN ); Y KpeaTnHuHa, Kak y Mapkepa CK®, ectpb
«cnemas 3ona» (B auanazoHe CK® or 40 ngo 90
mi/MuH/1,73 M? HET MPOTOPIIMOHATBHOCTH MEKTY TIOBBI-
IIeHIeM KOHIIEHTPAIMN KPeaTHHNHA KPOBH 1 CHIKEHUEM
CKO, B aTOM [Hana3oHe KpeaTHHUH JIaeT JIOKHOOTPHIIA-
TeJIbHBIE PE3YJIbTAThl U HE YKA3bIBAeT Ha HAUAJIO PA3BUTHUS
peHaTpHBIX HapymeHuii npn panaux craamsax OIIII, a mo-
BBINIIEHNE JAHHOTO MOKa3aTess] HAYMHAETCST TOJIBKO 1OCIe
camkennst CKO® na 50% u nmke) [16—18].

B kauecTBe HOPMAIBHBIX 3HAUEHHI NCCIIETyEMBIX 110~
KazaTeJell MPUHSIIN 3HAYEeHs], TToIydenHbie y 13-u obcire-
JIOBaHHBIX OTHOCHTEJIBHO 3/[0POBBIX MY KUNH U SKEHITHH (e3
OHKOJIOTHYECKHX 3a00JI€BAHNIT, CPETHNI BO3PACT KOTOPHIX
COTIOCTABUM C BO3PACTOM OIICHIBAEMBIX O0sbHBIX. OOCIIe-
JOBaHUe TIPOBOINIIN 3a 1 yac 710 Havasa orepaTnBHOTO BMe-
mraTesbeTBa (MCXoaHble 3HaYenns ), yepes 20 MUHYT TOCJIe
3aBepIIEHI ITala TeIJIOBON HIeMUH, a Takxke B 1-e 1 3-u
CYTKH HOCJIeolepaiioHHoro nepuozaa. Ilo ncxognomy co-
nepxanuio muctatiia C B CBIBOPOTKE KPOBH (OJbHBIE
06erx TPy ObLIN pasjieleHbl Ha IBE TOATPYIIb: 1-5 —
rxontenTparus nuctatuaa C 1000 Hr /Mt 1 HIKe, 9TO COOT-
BETCTBOBAJIO €70 HOPMAJIBHBIM 3HAYEHIAM (3710POBBIE JIIOH
— 871,7£89,1 ur/mn); 2-a — Beimte 1000 ar/mI1.

Crarucrudeckyio o6paboTKy pesyJbTaToB MPOBO-
JINJTH C MCTTOJTB30BaHUEM TTakeTa ImporpaMM «Statistica 6.0»
110 ¢-kpurtepuio CTHIOIEHTA JIJIsT IBYX HE3aBUCHMBIX BHIGOPOK.
Pazmirans canTamm craTucTnaeckn 3HaanMbiMu ipu p<<0,05.

Pe3yabraTel 1 00Cy:K1eHHE

PesynbraTel IpoBeIeHHOTO MCCIe0BAHNS TTPeI-
craBuiin B Tabsmiie. Kak cieyer us tabJIuiibl, B HCXO/I-
HOM cocTOsTHIHY (3a 1 uac /10 TpoBejieHrs oTlepaTuBHO-
ro BMeIlarenbcTBa) y OOJBHBIX 1-X MOArPYI
OCHOBHOH ¥ KOHTPOJIBHOI rpyIin Hab/roxeHnst (1ucTa-
tur C 1000 ur/ma u nuske) nokasarean CKO Bapb-
MPOBAJIH B TIPeiesiaX HOPMaJIbHBIX 3HAUEHWH, TOT/[a KaK
B0 2-x noarpynmnax (nmucratud C oimre 1000 Hr/Mir) Ha
(hone HOpMATIBHOTO COJlEP;KAHMST KpeaTUHUHA KPOBU
peructpupoBain B cpeareM Ha 30,2% CTaTHCTHYECKH
3HaunMoe cHrskenne nokasaresneit CK® 1o cpasHe-
HIIO CO 37I0POBBIMU JIFOAbMU (IIOATPYIIITbI HAG IO ACHIS
— ot 56 ma/mur/1,73 M2 10 66 Mi1/MuH /1,73 M2; 310-
posbie sioan — 85,5£5,2 mur/Mun/ 1,73 M2 p<0,05). It
YKa3bIBAJIO Ha HaJuKe y GOJNBHBIX ¢ UCXOIAHON KOH-
nenTparmeit ructatuia C kposu Beime 1000 \r /M
xpoHndeckoii bosresun nmouek (XBIT), He BBIABICHHON
[0 JIAHHBIM AHAMHECTHYECKOTO OO6C/Ie0BaHU TIPU
MOCTYTIIIEHN! B cTarmonap [17].

TosbKo y GOJIBHBIX ITPU UCXOIHO THArHOCTUPO-
BaHHOM B ripesioneparmonaom nepuosie X b1 B ncxoze
BBISIBIJIN TTIOBBINIIEHHBIE YPOBHU MAPKEPOB TIOYETHOTO
nospesxaenns: L-FABP B kposu — B cpegrem B 1,9 pas
(3moposbie moan — 0,42+0,03 ur/mr; p<0,05), a B
Moue — B 2,3 pa3za (3moposbie soan — 0,3+0,02 ar/m;
p<0,05); KUM-1 B kpoBu — B 1,8 pas (370poBBIE JTIOAN
—0,2%0,01 1r/mur; p<0,05); IL-18 B kpoBH — B 2,6 pasa
(3mopossie Joan — 32,7+2 .6 nr/mir;, p<0,05). Tomy-
YEeHHbIE PE3YJIbTAaThl YKAa3bIBAIOT HA TO, UTO PAa3BUTHE
OTTYXOJIU TIPU KJIWHWYECKH JIOKAJTU30BAHHOM paKe
MOYKHY | cTajium He OKa3bIBAJIO CYIECTBEHHOTO BJIMSI-
HUS Ha (DYHKIIMOHATBHOE COCTOSTHUE TTOYEK.

ng/mL and lower), the GFR values vary within the
normal range, while in the 27 subgroups (cystatin C
is above 1000 ng/ml) on the background of blood nor-
mal creatinine there is an average of 30.2% statistically
significant decrease of the GFR as compared to
healthy subjects (observation subgroups — from 56
ml/min/1.73 m2 up to 66 ml/ min/1.73 m?; healthy
subjects — 85.5+5.2 ml/min/1.73 m% P<0.05). Data
demonstrate the presence of a chronic kidney disease
(CKD) that has not been diagnosed on admission
based on case history taking in patients with baseline
concentration of blood cystatin>1000 ng/ml [17].

Elevated levels of markers of renal damage were
found only in patients with initially diagnosed CKD
in the preoperative period: L-FABR in blood — by an
average of 1.9-fold (healthy subjects — 0.42+0.03
ng/ml; P<0.05), and in the urine — by 2.3-fold
(healthy subjects — 0.3+0.02 ng/ml; P<0.05); KIM-1
in blood — by 1.8-fold (healthy subjects — 0.2+0.01
ng/ml; P<0.05); IL-18 in blood — by 2.6-fold (healthy
subject — 32.7£2.6 ng/ml; P<0.05). The findings in-
dicate that the development of tumors in clinically lo-
calized stage I kidney cancer did not have a significant
influence on the functional state of kidneys.

Cystatin C is one of the main indicators of an is-
chemic damage of kidneys; it is produced by all nucle-
ated cells; it has a low molecular weight and freely
passes through the basal membrane of a glomerule, en-
ters the circulation at a constant rate, is reabsorbed in
tubules, is not secreted in renal tubules, and 99% of it
is excreted by the kidneys. The elevation of this bio-
marker concentration in blood serum reflects reduc-
tion of the GFR, and its elevation in the urine
indicates a tubular dysfunction [17, 21].

The analysis of changes in AKT markers in blood
and urine during the intra- and postoperative period
demonstrated that the cystatin C blood concentration
was elevated in all patients of the main group on the
background of epidural block on day 1 after surgery in
response to the warm kidney ischemia: in the 1st sub-
group — by 1.5-fold, in the 2nd one — by 1.2-fold
(P<0.05) with the return to the baseline values by day
3. In the reference group patients, elevated concentra-
tions of blood cystatin C by 1.5-fold were found dur-
ing the postoperative period: in the 15t subgroup, by
day 3 of the postoperative period, in the 22 subgroup
(with concurrent CKD) — by day 1. Unlike the main
group, cystatin C blood level was significantly higher
in all patients of the reference group by day 3 as com-
pared to the outcome (P<0.05).

Elevated concentrations of cystatin C urine con-
centrations in the main group were found only in pa-
tients of the 2 subgroup with concurrent CKD. The
values of this parameter were 2.6 times as high as the
baseline ones on day 1 of the postoperative period, and
this level persisted by day 3 of the study (P<0.05). In
a reference group of patients, the urine cystatin con-
centration increased by 2.7-fold by day 1 of the post-
operative period in the 22 subgroup alone (P<0.05).
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||
Junamuka nokazatereit CKM u mapkepos paunero OIIII B KpoBH 1 MOY€ MAIEHTOB.
The dynamics of GFR and markers of early ARI in blood and urine of the patients.
Parameters Value of parameters in subgroups on the study stages (M+m)
Before 20 minutes after After the surgery
the surgery the warm ischemia Day1 Day3
1 2 1 2 1 2 1 2
Blood cystatin C (ng/mL)
I 787.4+£110.32  1284.0+113.7 927.7+£86.5° 1062.0+101.3° 1200.0£94.2'23 1592.0£131.2'% 989.6+121.4% 1245.0£110.6°
11 889.9+£92.72 1226.6+£106.5 1003.1£88.3 1089.3£89.1 1098.3+89.4 1894.2+120.3" 1315.2+89.6'  1955.8+87.1!
Urine cystatin (ng/mL)
I 2154.1£223.62 1088.2+86.4  2362.2+241.8 1080.1+213.9 1928.5+123.7 2850.4+241.5" 1972.6+148.6 2828.8+614.4!
IT  1768.2+187.1 1238.8+112.1  924.4+98.6! 1315.2+202.3 1490.9£222.1 3396.3+204.0! 3737.3+198.2! 3256.2+201.6!
GFR (mL/min/1.73mI)
94.7£ 1.5 58.3£1.6 92.6+1.7 63.3£1.5 92.7+1.5 58.4%1.23 90.9+1.13 60.2+1.43
11 91.6+1.4 61.0+1.4 89.5+1.6 57.5£1.8 90.2+1.92 40.5+1.91 56.8+1.8! 36.8+1.8!
Blood IL-18 (pg/mL)
20.0£1.82 90.7+8.6 40.4%4.0! 85.9£8.8 41.3£3.912 81.6+£7.9 19.5+1.82 85.2+8.3
11 20.5£1.72 77.6+£9.6 69.7£2.11 749+ 2.7 63.7+£212 100,6+6.71 68.7£6.62 102.3+8.11
Urine IL-18 (pg/mL)
18.0£2.4 17.6£1.8 107.5£9.812 185.2+17.6'3 23.6+3.42 37.4+3.8 11.8%1.2 15.6+1.3
11 26.6+2.4 30.2+1.3 91.8+6.8'2 116.4+9.9! 53.0+2 34.7+2 29.4+2 16.9+
Blood KIM-1 (ng/mL)
0.18+0.022 0.14%0.01 0.18+0.022 0.13£0.013 0.20£0.03%3 0.11£0.02° 0.20£0.0223 0.12+0.023
11 0.17+0.022 0.04+0.02 0.16+0.022 0.50+0.02! 0.68+0.0312 0.70£0.04! 0.45+0.0412 0.67=0.04!
Urine KIM-1 (ng/mL)
1.3£0.1 1.5£0.2 2.2+0.213 3.3x£0.4"3 2.1£0.213 2.9+0.312 2.8+0.3123 4.4%0.513
11 0.93+0.2 0.9+0.3 0.96+0.3 0.9+0.3 1.0£0.32 2.2+0.41 1.9+0.4! 1.9£0.3!
Blood L-FABP (ng/mL)
0.37£0.072 0.92+0.09 1.70£0.15123 2.5+0.2013 0.53+0.0923 0.76%0.8013 0.27%0.20 0.28+0.30
11 0.40=0.082 0.65+0.09 1.3£0.13!2 0.95%0.211 2.7+2.10! 2.1£2.211 0.30+1.70 0.30£2.10
Urine L-FABP (ng/mL)
I 0.30£0.03? 0.69£0.05 16.10£1.50"23  10.40+1.10'3 2.40%2.00? 7.60£0.6913 1.01+0.9812 3.30=0.321
11 0.40=0.072 0.70£0.08 4.31£1.20! 4.60+1.30! 2.70+£2.10! 2.91+2.30! 2.80£0.9112 2.90+2.20!

Note. ! — P<0.05 as compared to the baseline value; 2 — P<0.05 as compared to the value in subgroup 2; 3 — P<0.05 as compared to the
value in the reference group (1I).

IIpumevanue. Parameters — nmapamerpsr; Value of ... in subgroups on the study stages — 3nauenus B moArpymax Ha sranax uCCJIe0BaHus;
Before the surgery — o onepaiim; minutes after the warm ischemia — munyT ocsie rerosoit niemun; After the surgery — nocure ore-
parum; Day — cytiu; Blood — xposw; cystatin — mmerarun; Urine — moun; GFR — CK®; TL-18 — TJI-18. ' — p<0,05 110 0OTHOMmEHNIO K
MCXO/HOM BestnuuHe nokasarelis; 2 — p<0,05 110 oTHOIeHMIo Ko 2-ii oarpymie; * — p<0,05 1o ornoiennio k KonTposisHoii rpymie (1I).

OHUM 13 OCHOBHBIX MTOKa3aTeJel HIeMuyecKo-
IO TIOBPEKEHUS TIOUEeK siBJisteTcst nuctata C, KoTo-
PBII TPOLYITUPYETCS BCEMU SIPOCOIEPKAIIIMMU KJTET-
KaMu, o0OJajgas MaJod MOJIEKYJISIPHOW Maccoil
CBOOOJIHO TIPOXOJIUT uepes OazabHY 0 MeMOpaHy KJIy-
60uYKa, TTOCTYIaeT B KPOBb € TIOCTOSTHHON CKOPOCTBIO,
peabcopbupyeTcst B KaHAJIBIAX, HE CEKPETHPYETCs
KaHa/IblaMK TT04eK 1 Ha 99% BBIBOAUTCS MOYKAMMU.
[ToBbilieHHEe KOHIEHTPAIMK 9TOr0 OGuoMapkepa B
CBIBOPOTKe KpoBu oTpaskaet camkenne CKD, a B Mmoue
— yKasbIBaeT Ha KaHa/bIleByIo quchynkimio [17, 21].

Anamm3z mamenennii Mmapkepos OIIIT kpoBu n Moun
B MHTPA- U TIOCJIEONEPAITMOHHOM TIePHO/IE TTOKA3aJ, YTO
y Bcex OOJIbHBIX OCHOBHOI TPYIIITI Ha (hOHE SITHLYPasib-
Horo 6JI0Ka Ha 1-e CyTKH TocjIe onepalyi B OTBET Ha
MepeHECEHHYTO TETITIOBYIO MIIEMUIO TIOUYKK YBEJTMINBA-
Jiock coziepxkanne nincratraa C kposu: B 1-0i1 mogrpytime
— B 1,5 pasa, Bo 2-oi1 — B 1,2 paza (p<0,05) ¢ Bo3Bpaiie-
HIEM K UCXOHBIM TIOKasaTesIsiM K 3-M cyTKaM. Y 60JIb-
HBIX KOHTPOJIBHOM TPYIIbI B TOCTEONEPATTMOHHOM
MepHo/Ie TAKIKE OTMEYAITU POCT KOHIIEHTPAITMHN IICTATH-
Ha C kpoBu B cpezireM B 1,5 pasa: B 1-oii oarpytme — K
3-M CyTKaM TTOCIE0TIEPAITMOHHOTO TTEPUO/IA, BO 2-01 MOJI-
rpyie (1pu coryrersytomteit XBIT) — k 1-m cytkam. B

By day 3 after the surgery, there was a more than 2-
fold increase of this parameter in all patients in the ref-
erence group in both subgroups as compared to the
baseline values (P<0.05).

Therefore, the data presented above indicated
the impairment of the glomerular and tubular appara-
tus in patients of the reference group by day 3 of the
postoperative period, whereas in the postoperative pe-
riod, in the main group possible signs tubular dysfunc-
tion were registered only in patients with concurrent
chronic kidney disease.

L-FABP is another AKI marker in ischemia. Ac-
cording to the literature data, it belongs to a class of
cytoplasmic proteins, whose expression occurs pre-
dominantly in the liver and kidneys. Due to their
small size, L-FABP quickly leaves dying cells damaged
by ischemia, thus increasing its level in the blood
serum. The presence of this protein in the convoluted
and straight portion of the renal tubules indicates that
the growth of its level in the blood and urine can char-
acterize the ischemic damage of the structures of the
tubular apparatus in kidneys [22].

The analysis of the dynamics of this renal dam-
age marker demonstrated that in all patients of both
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OTJIYME OT OCHOBHOH TPYTITHI, K 3-M CyTKaM TI0CJIe OTe-
paruu y Beex 60JIbHBIX KOHTPOJIBHOIT IPYIIITBI TIOKa3aTe-
yit rrcrartiuia C KPoBU OBLTH CTATHCTIYECKH 3HAUYNMO
BbIIIIE, yeM B ucxoze (p<0,05).

[ToBbinenne KoHIEHTpay IucTatnia C Moun
B OCHOBHOII TPYTITIE BBISIBUJINA TOJIBKO Y GOJBHBIX 2-0i
noarpynnsl ¢ conyrerpyomeil XBII. B 1-e cyTtku
110CJIe0IIePAL[MOHHOTO [I€PHO/Ia 3HAYEH M 9TOIO II0Ka-
3aTeJid IPeBbIIIAIN UCXO/IHble B 2,6 pa3a ¢ coxpaHe-
HUEM 9TOTrO YPOBHA K 3-M CYTKaM MCCJIELOBAHUS
(»<0,05). ¥ 60JIbHBIX KOHTPOJIBHOM TPYITITHI KOHIIEHT-
pamus nuctatrnaa C MOYHW TOBBITIIATOCH B 2,7 pa3a K
1-M cyTkaMm 1ocsIe011epaoHHOrO IEPHo/ia TOJILKO BO
2-oit moarpymme 6oabHbIX (p<0,05). K 3-M cyTkam
HocJIe OTepaIii y BCexX GObHBIX KOHTPOJIBHOI TPyTI-
Il PETUCTPUPOBAIN YBeJIMUYeHNE 3TOTO TTOKa3aTest
6oJiee ueM B 2 pa3a OTHOCHTEIBHO MCXOHBIX 3HAUE-
HUiT B 00enx moarpynmax (p<0,05).

Taxm 06pasoM, Ipe/ICTaBICHHbIE BbIIIE JaHHbIE
CBUIETEJBCTBYIOT 0 (DOPMHUPOBAHUH Y GOJIBHBIX KOHT-
POJIBHOM TPYIITIBI K 3-M CyTKaM TI0CJI€0TIePaIinOHHOTO
nepro/ia HapyiieHni (hyHKIIMOHAIBHOTO COCTOSTHUS
[JIOMEPYJISIPHOTO M KaHAJIbLIIEBOIO allapara [104exk,
TOT/Ia KaK B OCHOBHOI I'PYIIIE BEPOSITHBIE TIPU3HAKA
KaHaJIbIIeBON AUCGhHYHKIINHU B TOCJIE0NepPalnOHHOM
HepPHo/ie PETUCTPUPOBAJIH TOJIBKO ¥ GOJIBHBIX € COTTYT-
CTBYIOTIEN XPOHUUECKON HOE3HDBIO TIOYEK.

[ pyrum maprepom OIIII mpu nmemun ssBsteTcst
L-FABP. Ilo ganabpiM uTepaTypsl OH TPUHAJIEKUT K
KJIACCY TMTOTLIA3MATHYIECKUX GETKOB, 9KCIPECCUsT
KOTOPBIX peaynsyercst GOJIbIIeH 4acThio B TIEYeHU U
nmoukax. M3-3a cBomx wmanpix pa3mepoB L-FABP
OBICTPO BBIXOIWT U3 MOBPEKACHHBIX MIIEMUEH YMU-
paloIKX KJIETOK, YTO MPUBOJUT K TOBBIIIECHUIO €TO
YPOBHSI B CBIBOPOTKE KpOBU. [IprcyTcTBrE TaHHOTO
6eJiKa B U3BUTON U MTPSIMOIL YaCTH MOYEUHBIX KaHAIb-
IEB CBU/IETEJILCTBYET, UTO POCT €TI0 YPOBHS B KPOBU U
MOY€ MOKET XapaKTepPU30BaTh UIIIEMITYECKOe TIOBPEIK-
JleHue CTPYKTYP KaHAJIbIIEBOTO arapaTa rmodex [22].

AHanm3 TUHAMUKHU 9TOTO MapKepa MOYEeYHOTO
TOBPEXKAEHNST TTOKA3aJ, 9TO ¥ BCEX OOTBHBIX 06enx
TPy CO3/IaHME TETIOBOH WIEMHUU TIPU PE3EKIINU
IIOYKM COIIPOBOXKAAJIOCH Pa3BUTHUEM KJIETOYHOTO
HOBPESKAEHNST TOYeYHOTro TyOymonHTeperuims. Yepes
20 MUHYT MTOCJIe 3aBepIeHS dTala TeTIOBOH UIIEMHUN
1 BOCCTAHOBJIEHWSI KPOBOTOKAa B OINEPUPOBAHHON
HOYKe Y Bcex GOJIBHBIX 00eHX IPYIIT OTMEUATN PE3KUI
POCT TI0 CPABHEHUIO € UCXOIHBIMI 3HAYEHUSIMHU YPOB-
Hs L-FABP: B kpoBu — 6GoJiee uem B 3 pasa, B MOYE — B
20 pas (p<0,05). ITpu aTOM GoJIee 3HAUUTETBHBIE U3ME-
HeHUst HabJfofai y OOJbHBIX, UCXOAHO MMEBIIIX
HapYIIEHWS MOYEUHBIX (DYHKIUI B TIPEIOTTEePAIINOH-
HoM Tiepuozie (oarpynmet 2). [Ipu otcyTeTBUnM Ccytie-
CTBEHHBIX MEKTPYITIOBBIX OTJIMYUI CO CTOPOHBI M3Me-
HeHwit conepxanvst L-FABP B kpoBH, y BcexX GOTBHBIX
OCHOBHOM TPyTITbI 4epes3 20 MUHYT MTocJie 3aBepIeHNsT
JTara TerIOBOI UIEMUH M BOCCTAHOBJICHUS TOYETHO-
TO KPOBOTOKA PETUCTPUPOBAIN GOJIee BHIPAKEHHOE €T0
HOBBIIIEHHE B MPOHAX MOUH 110 CPAaBHEHUIO ¢ KOHT-

groups warm ischemia during a kidney resection was
accompanied by the development of the cellular dam-
age of renal tubulointerstitium. 20 minutes after the
end of warm ischemia and restoration of the circula-
tion in the operated kidney, a sharp increase of L-
FABP levels was observed in all patients of both
groups as compared to the baseline: in the blood — by
more than 3-fold, in the urine — by more than 20-fold
(P<0.05). At that, the most significant changes were
observed in patients with baseline renal impairment
in the preoperative period (subgroup 2). In the ab-
sence of significant inter-group differences in the
changes of the L-FABP levels in blood, there was a
more pronounced elevation of L-FABP in urine sam-
ples of all patients of the main group 20 minutes after
the warm ischemia phase and renal blood flow recov-
ery compared with the reference group: in the 1st sub-
groups — by 53.7-fold vs.10.8; in the 2nd subgroups —
by 34.7-fold vs. 11.5 (P<0.05). One day later, L-FABP
blood levels in all patients of both groups decreased to
the baseline and did not increase by day 3 of the post-
operative period. The concentration of this peptide in
the urine in both study groups also decreased signifi-
cantly, but in the main group of patients this dynamics
was more pronounced. In the main group patients
without concurrent CKD (1%t subgroup), the L-FABP
level decreased compared with the intraoperative
stage of the study by 15.6-fold vs. decrease by 1.5-fold
in the reference group (P<0.05); in the main group pa-
tients with CKD (2" subgroup) by 3.2-fold, and in the
reference group by 1.6-fold (P<0.05). The obtained re-
sults demonstrate the positive impact of the epidural
block used in the perioperative period in patients of
the main group on the detoxification function of the
kidneys: excretion of metabolic substrates produced
in case of impaired tissue metabolism during organ is-
chemia/reperfusion.

KIM-1 is a cell adhesion molecule that contains
an immunoglobulin domain; it is expressed at low lev-
els by a normal kidney, but dramatically increases in
case of renal ischemia and indicates a damage of prox-
imal tubules [23].

The nature of KIM-1 changes throughout the
study had principal differences in both study groups
and was more optimistic in the main group. In all pa-
tients of the main group, values of this parameter in
blood at all study stages did not differ significantly
and remained at the baseline level. At that, the KIM-
1 concentration in urine increased during the surgery
(after completion of warm ischemia): in the 15t sub-
group — by 1.7-fold, in the 2 subgroup — by 2.2-fold
(P<0.05). In the postoperative period, the level of this
parameter in patients of the 15t subgroup remained un-
changed as compared to previous findings; in patients
of the 2" subgroup (concurrent CKD), there was fur-
ther elevation of its level by 2.9-fold by day 3 of the
postoperative period (P<0.05).

Unlike the main study group, in the reference
group there was a significant increase of KIM-1 blood
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POJILHON rpymmoil: B 1-x moarpymmax — B 53,7 pasa
mpotus 10,8; Bo 2-x — B 34,7 pasza mporus 11,5
(p<0,05). Yepes cytku 3uavenuss L-FABP kposu y
Bcex GOJIBHBIX 00€UX TPYI YMEHBIIUINCH 0 HCXOJI-
HOTO YPOBHSI U HE MOBBIIAJINCH K 3-M CYyTKaM IocJie-
orrepalimonHoro epuoza. Cojiepskanue aTOro MenTHIa
B MOue B 00€UX TPYIIIAX UCCIEIOBAHUS TaKKe CylIe-
CTBEHHO CHU3HUJIOCH, HO Y OOJIBHBIX OCHOBHOIT TPYITITBI
aTa JMHaMKKa Oblia Oojiee BHIPasKEHHOI. Y OOIbHBIX
OCHOBHOW Tpymsl 6e3 comyrerByionieit XBIT (1-s
noarpyuina) snadenus L-FABP cuusuiucs 110 cpaBHe-
HUIO C MHTPAOTIEPAITMOHHBIM ATAIIOM UCCIIEIOBAHUS B
15,6 pas, KouTpoJbHOI — B 1,5 pasa (p<0,05); y 6oJib-
HbIX ocHoBHOM Tpymbl ¢ XBII (2 moarpymnma) — B 3,2
pasa, kouTposbHoi — B 1,6 pas (p<0,05). [loyuentibie
pPe3yabTaThl CBUETENBCTBYET O TIOJOKUTETbHOM
BJISTHUY SIMYPAIbHOI OJIOKabI, IPUMEHSIEMON B
[EepPHOIIEPAIIMOHHOM TIeprojie Y GONBHBIX OCHOBHOI
TPYIIIbI, B OTHONIEHUH JIETOKCUKAIIMOHHON (DYHKIINN
MOYEK — BBIBEACHUM METadOJIMYeCKUX CyOCTparos,
MPOYIIUPYEMBIX B YCJIOBUSX HAPYIIEHUS] TKAHEBOTO
MeTabo3Ma TPy UieMuw,/perepdysun opraHa.

KUM-1 npescrasisier coboil MOJIEKYJIY KJIeTou-
HOII ajire3nu, cojiepskaliieil JoMeH UMMYHOTJIO0YJIHa,
9KCIIPECCUPYETCS Ha HU3KOM YPOBHE B HOPMAJIbHOM
MOoYKe, HO PE3KO BO3pacTaeT MpPU UIIEMHUHU TIOYEK U
OTpa)kaeT TOBPEKIECHNE TTPOKCUMATHHBIX KaHAIBIIEB
oprana [23].

Xapakrep mamenenniit KMM-1 B aunamwmke
WCCJIE/IOBAHUS WMEJ TPUHIUITHATBHBIE OTIWYUS B
rpynmax HabIoeHyst U GBIT GoJiee OMTUMHUCTHYEH B
OCHOBHOM rpyrie. Y Bcex 60JIbHBIX OCHOBHOM TPYIIIIBI
3HAYEHUS ITOTO MMOKA3aTessi B KDOBHM Ha BCEX Tarax
MCCJIEeTOBAHUS CYNIECTBEHHO HE MEHSIIUChH U COXPAHSI-
JINCh HA WCXOJHOM ypoBHe. IIpu aTom comep:kanme
KNM-1 B MoYe MOBBICUJIOCH y>Ke WHTPAOTIEPAITNOHHO
(Tocie 3aBepIIeHNST aTara TETIOBOM UIleMun ): B 1-1i
nozarpymie — B 1,7 pasa, Bo 2 — B 2,2 pasa (p<0,05). B
MOCJICOTIEPAITIOHHOM TIEPUO/Ie 3HAYEHUST ITOTO TIOKa-
3aresist y 6OJIbHBIX 1 MOATPYIIITBI 10 CPABHEHMUIO C TIpe-
JBILYIIAMEI OCTaBAJIMCh HEU3MEHHBI, Y OOJIbHBIX 2-i
noarpymisl (comyterBytomas XBIT) peructpruposaim
JaTbHelIee TIOBBINIIEHNEe ero 3HaueHuH B 2,9 pa3 Kk 3-M
CyTKaM Trocjeoneparrontoro neproma (p<0,05).

B otmmune oT OCHOBHOW IPYTITIBI HCCIEIOBAHUS
B KOHTPOJILHOW I'PYTITIe PETUCTPUPOBAIN 3HAUNTEITh-
Hoe noBeInenne cozepskananss KMM-1 kpoBu y Bcex
GOJIbHBIX Ha PasHbIX dTanax ucciaepoBanus. B 1-if
MOJITPYIITIE POCT €ro CoJIePKaHusT B KPOBH B 3,8 pasa
OTHOCHUTEJBHO HCXoja Habmomamun K 1-M cyTkam
MOCJICOTIEPAIIMOHHOTO MTEPUOIA TIPU OTCYTCTBUU CHHU-
JKEHUS K 3-M CyTKaM; BO 2-1 MMOATPYIITIE eT0 3HAYeHU ST
B KpoBM yBesmuuianch B 13,8 pa3 yske nHTpaonepa-
IIMOHHO, TIPOJIOJIKAIN HApacTaTh K 1-M CyTKaM, I0CTH-
ras 3HaYeHWH BbINe NCXOAHBIX B 17,5 pasa, ¢ coxpa-
HEHUEM ATOTO YPOBHS K 3-M CyTKaM TIOCJIe Olepaiiu
(p<0,05). Bmecre ¢ Tem, oBbitenust KMUM-1 moun y
GOJIbHBIX KOHTPOJIBHOI IPYIIIBI MHTPAOTIEPAI[HOHHO
He HabGuroganu. B 1-e cyTku mocjie omepanuu pocTt

level in all patients at different stages of the study. In
1st subgroup, a 3.8-fold increase of its blood level (as
compared to the outcome) was observed by day 1 of
the postoperative period and it did not decrease by
day 3; in the 22 subgroup, its blood levels increased
by 13.8-fold intraoperatively, continued to grow by
day 1 reaching values 17.5 times as high as the baseline
ones; this level persisted by day 3 after the surgery
(P<0.05). However, no elevation of the KIM-1 level
in the urine in the reference group patients was ob-
served intraoperatively. On day 1 after the surgery, a
2.3-fold increase of its level was found in the 2 sub-
group alone; only on day 3, the 2.3-fold increase in the
KIM-1 urine level was registered in patients of the 1st
subgroup without concurrent CKD (P<0.05).

IL-18, a proinflammatory cytokine, is produced
by proximal tubular epithelium of the kidneys. It is
now believed that most nephrotoxins, CKD, urinary
tract infection, nephrotic syndrome, or prerenal
azotemia do not affect its production. Elevated levels
of IL-18 in the urine allow to predict the development
of the AKI 24 hours before the elevation of serum cre-
atinine [24, 25].

The analysis of changes of TL.-18 levels demon-
strated its elevation in the blood of only patients from
the main group without concurrent CKD (13t sub-
group). Intraoperative values of this parameter doubled
(P<0.05) and returned to the baseline values on day 3
of the postoperative period. In the reference group, the
blood level of IL-18 increased in patients of the 1t sub-
group by 3.4-fold intraoperatively, and in patients of the
2vd subgroup by 1.3-fold be day 1 after the surgery
(P<0.05). Unlike the main group, in all patients of the
reference group, IL-18 levels were still significantly
higher than those at the outcome by day 3 of the post-
operative period. At that, no significant inter-group dif-
ferences in the IL-18 urine level dynamics were
registered. All patients in the studied groups demon-
strated a sharp statistically significant increase in the
levels if this parameter 20 minutes after the warm is-
chemia phase with subsequent progressive decrease and
return to the baseline in the postoperative period.

Therefore, it is clear that the status of the
glomerular filtration rate remained unchanged for 3
days if the postoperative period after the organ resec-
tion under warm ischemia in patients with localized
cancer in case of application of the epidural block dur-
ing the perioperative period. This is confirmed by the
GFR dynamics determined in study groups based on
cystatin C (see table). As it can be seen from the table,
in all patients of this parameter remains within normal
values by day 3 after the surgery, whereas in the refer-
ence group patients (both in the 15t and 2" subgroups)
it is decreased as compared to the baseline values by
the average of 38.8% (P<0.05).

The effect of the epidural block in the study sub-
jects was associated, in our view, with its well-known ef-
fects: marked neurovegetative protection, increased
blood flow in the microcirculation system, including that
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9TOTO TIOKa3aTess B 2,3 pa3a BLISBUIN TOJBKO BO 2-i1
HoArpyIe GOJBHBIX, U JIAIIb HA 3-U CYTKH PETUCTPHU-
poBasnu yBesnuenue KoHieHTparun KNMM-1 moun B
2,3 paza y 60JIbHbBIX 1-i MOArPyIIIBI 6€3 COMyTCTBYO-
meit XBIT (p<0,05).

NJI-18 — mpoBocnanuTebHBIN ITUTOKWH, TTPO-
NYIUPYETCST SMUTETUEM TIPOKCUMATTBHBIX KaHAJTBIIEB
modek. B HacTosIee BpeMsi CUMTAETCS, YTO Ha €ro
IPOAYKIIMIO HE BJAUSET GOJNBIIMHCTBO HE(POTOKCH-
HoB, XBII, nadexnmns moueBwx myTeit, HepoTryde-
CKUI CUH/IPOM WJIN TIpepeHanbHas azoremusi. Ompe-
Jesenue mnospleHHoro yposus WJI-18 B moue
no3BoJisteT mpezcka3aTh pazsuTue OIIII 3a 24 aca o
POCTa YPOBHST CHIBOPOTOYHOTO KpeaTHHWHA |24, 25].

Anamms namenennii 11J1-18 BeisiBus noswileHmne
€ro COlEPKAHUSI B KPOBU TOJBKO Y GOJBHBIX OCHOB-
HO¥T rpyTiet 6e3 comyteryiorieit X BIT (1-s moarpy-
na). MInTpaornepainonHoO 3HAUEeHMST 3TOTO TOKA3aTeJst
yBesnuninch B 2 pada (p<0,05) 1 BepHYyJINCH K UCXO/I-
HBIM 3HAYEHUSIM HA 3-M CYTKH TTOCJIEOTIEPAITUOHHOTO
neproza. B KoHTposbHOM TpyTiie KoHteHTparmst NJI-
18 kpoBU Bo3pacrtasa y 60JbHbIX 1-if moArpyIs: B 3,4
pasa HHTPAOTIEPAIIOHHO, a Y GOJBHBIX 2-i TTOATPYII-
el B 1,3 pasa k 1-M cyrkam nocste oneparmu (p<0,05).
B orsnune oT OCHOBHOI TPYIIIBI Y BCeX OOJBHBIX
KOHTPOJIbHOU rpynbl 3HaveHust MJI-18 kposu x 3-M
CyTKaM TIOCJIeOTIePAIlMOHHOTO TIepPHo/ia COXPaHIIN
CTaTUCTUYECKH 3HAYMMBbIe (GoJiee BBICOKIE 3HAUCHIIS
3TOTO TIOKa3aTeJssd 10 cpaBHEHWIO ¢ ucxozoMm. [Ipn
9TOM CYIIECTBEHHBIX MEKTPYIIIOBBIX OTIIUYUIN U3Me-
Heauit MJI-18 Moun He permctpupoBasm. ¥ Bcex
GOJIBHBIX HCCJEAYEMbBIX TPYIIN HAOMOAAI PE3SKUI
CTaTUCTUYECKHW 3HAYUMBII POCT 3HAYEHUH TOTO MOKa-
3aTestst yepe3 20 MUHYT TTOCJIe 3aBepIeHNs ATamna Tel-
JIOBOHM HWIEMUU C TOCJAEAYIONIIM TPOTPECCUBHBIM
CHU;KEHHMEM W BO3BPAIEHNEM K MCXO/HBIM TTOKa3aTe-
JISIM B TTOCJIEOTIEPAITMOHHOM TIEPHOJIE.

Takum 06pazoM, OUEBUIHO, YTO TIPU PE3EKIIUN
opraHa B YCJOBHSX TEIJIOBOW uIimeMuu GOJbHBIM
JIOKQJIbHBIM PAaKOM TIPW NMPUMEHEHUN B TIepHoIiepa-
[IHOHHOM TIEPHO/Ee MUY PAIBHON GJIOKaIbl CTATyC
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in the kidneys, which may in turn contribute to modula-
tion of the transcription activity of pro-and antiapoptotic
genes under ischemia/reperfusion conditions.

Conclusion

The use of the perioperative epidural block in pa-
tients with localized kidney cancer who underwent
the organ resection under the warm ischemia demon-
strated the nephroprotective effect while maintaining
the functional parameters of kidneys at a baseline.

CKOPOCTH KJIyOOUKOBOI (DUJIBTPAIIMH Ha TPOTSKEHUN
3-X CyTOK I1/0 Tiepro/ia coXpaHsiicss 6e3 U3MeHEHIA.
Iro noarsepxaaercs u aunamukoit CKO, ompee-
JIIeMOU B Tpymmax ucciepoBanus mo nucratuay C
(cMm. Tabauity). Kak ciemyer us Tabimiisl, y Beex 60J1b-
HBIX OCHOBHOH I'PYIIIBI K 3-M CyTKaM I10cJIe Ollepaliuu
ATOT MTOKA3aTeh COXPAHSJICS B IIpefiesiax HOpMaJsb-
HBIX 3HAYEHWIT, TOra KaK y GOJbHBIX KOHTPOJbHON
TpyMNIbl Kak 1-if, Tak ¥ 2-1 TOATPYIIT OH CHUKAJICS
OTHOCUTETbHO WMCXOJHBIX 3HAUYEHUI B CPEJHEM Ha
38,8% (p<0,05).

HedponporekTopHoe BiansHMe annypasbHON
GJIOKA/IBI Y MCCIIeyeMbIX OOJIBHBIX CBSI3aHO, HA HAlIl
B3IJISI]I, C U3BECTHBIMU ee a(hheKTaMu — BbIPasKEHHOI
HelpOBeTeTaTUBHON 3aIINTOH, yCUIeHNEM KPOBOTOKA
B cHCTeMe MUKPOITUPKYJISAIUN, TOM YHCJIe B TIOYKAX,
YTO, BEPOSATHO, B CBOKO OUEPE/lb CIIOCOOCTBYET HUBE-
JINPOBAHUIO B YCJIOBUSX UIIEMUN/periepdy3un Bbipa-
JKEHHOCTH TPAHCKPUIIIMOHHOW aKTUBHOCTHU MPO- U
AHTUATIONTO3HBIX TEHOB.

3akjoyeHue

[Tprmenenme B TmepuoneparimoHHOM TIEPHOIE
AIHYPATBHOTO GJI0Ka Y GOJNBHBIX JIOKATU30BAHHBIM
PaKOM TIOUKH, TTO/IBEPTHYTHIX PE3EKIINN OpraHa B yCJIO-
BUSX TETJIOBOUW MIIEMWH, OKa3biBaeT HePOIPOTEK-
TUBHOE BJINsIHIE, 00eCTIeurnBasi COXpaHeHne (QyHKINO-
HaJIbHBIX TIOKa3aTesel mouek Ha NCXOJHOM YPOBHe.
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