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Pesiome

Lienb uccneposaHuA. NMpoBecTy cpaBHUTENbHBIN aHaM3 3KCNpeccun cnepyowmnx mapkepos: Ki-67, umknavnH D1, E-KagrepuH,
CD44, MMP-9, VEGF, P53, BUMEHTWUH B OMyXONEBOM TKaHW NOYKMU NPW CBETIOKNETOYHOM paKe B 3aBUCMMOCTM OT pacnpocTpa-
HEHHOCTM OMyX0/NeBOro npoLecca.

Martepuanbl U metogbl. Matepranom An8 UCCNeA0BAHUA NOCAYKUA ONepaLmoHHbIi maTtepuan 100 60nbHbIX CBET/IOKNETOY-
HbIM PaKOM MOYKM, HAaXOAMBLUMXCA Ha NevyeHun B PIBY «HauMOHaNbHLIN MeAULMHCKUIA UCCNeaoBaTeNbCKUI LIEHTP OHKO-
norum» M3 PO ¢ 2015 no 2018 r. Y 50 nauneHToB AMarHoCTMpPOBaH NoKanbHbii pak (T, , N, M), y 50 — reHepan13osaHHbIi
(T,_,N, M,). ina ummyHorucToxummueckoro (UrX) uccnegosanua matepuan dukeuposanu 8 10% HeirtpansHom Gopmanute
B TeyeHue 24 4 1 3aknoyanu B napaduH. lenapaduHu3aumio U BOCCTAHOBNEHME aHTUIEHHOM aKTUBHOCTU MaTepuana npo-
soaunu B PT-moayne (Thermo Fisher Scientific) c ucnonbsosanmem Tpuc-bydepa pH=9, B TeueHne 20 muH npu 98 °C. MNocTa-
HoBKY UMX-peakunm npoBoguam B UMMyHoructocteriHepe Autostainer 480S (Thermo Fisher Scientific). MpumeHanu cuctemy
netekumm UltraVision Quanto Detection System (Thermo Fisher Scientific), xpomoreH — DAB. Ucnonb3oBaHHble aHTUTeNa:
E-kaarepuH (EP700Y) Cell Marque, 1:100; CD 44 (EPR1013Y) Cell Marque 1:150; Ki-67 (SP6) Spring Bio, 1:200; P53 (DO-7) Cell
Marque, 1:200; umknuH D1 (EP12) Dako, 1:200; VEGF Thermo Fisher, 1:100; Vimentin (V9) Dako, 1:150; MMP-9 (EP100902)
Epitomics, 1:100. Pe3ynbTaThl peakuuii ¢ Mapkepamm OoLEHMBaNMN, NOACUUTLIBAA KONMYECTBO OKPALLEHHbIX KNETOK B KaXKA0M
3-M none 3peHus Bcero npenapaTa npu yseandeHnn obbektnaa x200 B mukpockone AXIO Scope.Al (Carl Zeiss). MonyyeHHble
pesynbTaThl BblpaXkanu B NPOLEHTaX — J0NA OKPALLUEHHbIX KNETOK NO OTHOLIEHUIO KO BCEM KNETKaM OMyXONW B Noae 3peHus.
[ina ctatuctnyeckolt 06paboTkun pesynsTaTos UCMOb30BaAN NAapaMeTPUYECKUE METOAbI CTaTUCTUKM. [J0CTOBEPHOCTb PasHULbI
MeXAay ABYMA CPeAHVMU ONpeaensanv no sHadyeHuio t-kputepua CTblogeHTa ANa HECBA3AHHbIX COBOKYMHOCTEMN.

Pesynbtathbl. Mpy CBETIOKNETOHHOM paKe MOYKM B LIeJIOM OTMEYaNca HeBbICOKUI ypoBeHb NponndepaTMBHON aKTUBHOCTY,
OZIHAaKO NPU reHepann3oBaHHOM, NO CPABHEHUIO C NI0KaNbHbIM (8+0,5% 1 5+0,6% COOTBETCTBEHHO), OH [OCTOBEPHO Bbille
(P<0,05) TakKe Npu reHepanM30BaHHOM pake Habntoganacb rmnepakcnpeccus uukaMHa D1-7043,9%, npotus 14,4+2,3% npu
NOKanbHbIX cTagmuax, P<0,05. Npu reHepann30BaHHOM paKe NOYKM MO CPABHEHMIO C JIOKa/bHbIM Bonee BbipaKeHbl NpoLeccsl
3NUTENNANbHO-Me3eHXMMaNbHOW TpaHchopMaLmmy ([OCTOBEPHOE YCUIEeHWEe SKCNPEeCccUn BUMEHTUHA Ha 28% n CD44 Ha 16,6%
(P<0,05), cHukeHuWe aKkcnpeccun E-kaarepuHa Ha 24% (P<0,05), a Tak)Ke akTUBaLMA NPOLLECCOB HEOAHTMOreHesa (AocToBepHoe
nosblweHne ypoBHA aKkcnpeccun VEGF Ha 32%, (P<0,05)). Benok P53 oTcyTCTBOBAN B K/JETKax IOKaZIbHOTO paka NoYku v 6bin
KpaliHe HU3KUM Npu reHepannsosaHHom — 3,8+0,7%. OAMH M3 OCHOBHbIX MapKepoB AerpajaLmn BHEKNETOYHOTO MaTpuKca
MMP-9 6bin NPUMEPHO Ha OAMHAKOBOM YpOBHE Npu 0beunx cTaguax: Npu nokanbHom — 5016% un 49,617,2% npuv reHepanmso-
BaHHOM, pa3HuMLA NoKasaTenel HegoctoBepHa (P<0,05).

3akntoueHue. Mporpeccus CBETNOKNETOYHOTO Paka MOYKM OT NOKasbHOW GOPMbI K reHepasM30BaHHON CONPOBOXKAAETCA M-
nepakcnpeccueit umkaMHa D1, cHUKeHnem aKkcnpeccun E-KaareprHa npu oAHOBPEMEHHOM YBENNYEHWUN SKCNPECCUN BUMEH-
TUHa (HapacTaHWe NPWU3HAKOB 3MUTENNANIbHO-MEe3EeHXMMabHOM TpaHchopmaLmMm), nosbllweHnem skcnpeccun CD44 n VEGF.
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Abstract

Purpose of the study. To conduct a comparative analysis of the expression of the following markers: Ki-67, cyclin D1, E-cad-
herin, CD44, MMP-9, VEGF, P53, vimentin in renal tumor tissue in clear cell kidney cancer depending on the prevalence of the
tumor process.

Materials and methods. The material for the study was the operating material of 100 patients with light cell kidney cancer who
were treated at the National Medical Research Centre for Oncology of the Russian Federation Health Ministry from 2015 to
2018. 50 patients were diagnosed with local cancer (T1-3anOm0), 50 — generalized cancer (T1-4NOM1). For the immunohisto-
chemical (IHC) study, the material was fixed in 10% neutral formalin for 24 hours and encased in paraffin. Dewaxing and resto-
ration of antigenic activity of the material was carried out in the RT module (Thermo Fisher Scientific) using Tris buffer pH=9,
for 20 minutes at 98 °C. the Formulation of the IGC reaction was carried out in the immunohistostainer «Autostainer 480S»
(Thermo Fisher Scientific). Used system detection UltraVision Quanto Detection System (Thermo Fisher Scientific), and the
Chromogen DAB. Antibodies used: E-cadherin (EP700Y) Cell Marque, 1: 100; CD 44 (EPR1013Y) Cell Marque 1:150; Ki-67 (SP6)
Spring Bio, 1:200; P53 (DO-7) Cell Marque, 1:200; cyclin D1 (EP12) Dako, 1:200; VEGF Termo Fisher, 1:100; Vimentin (V9) Dako,
1:150; MMP-9 (EP100902) Epitomics, 1:100. The results of the reactions with markers were evaluated by counting the number
of colored cells in each 3rd field of view of the entire drug at magnification of the X200 lens in the AXIO Scope microscope. Al
(Carl Zeiss). The results were expressed as a percentage-the proportion of stained cells in relation to all tumor cells in the field
of vision. Parametric methods of statistics were used for statistical processing of the results. The reliability of the difference
between the two averages was determined by the student's t-test for unrelated populations.

Results. In clear cell kidney cancer, a low level of proliferative activity was observed in General, but in generalized, compared
with local, it was significantly higher (P<0.05) (8+0.5% and 5+0.6%, respectively), and in generalized cancer, there was an over-
expression of Cyclin D1-70+3.9%, compared to 14.4+2.3% in local stages, P<0.05. In generalized kidney cancer, epithelial-mes-
enchymal transformation processes are more pronounced in comparison with local cancer (a significant increase in Vimentin
expression by 28% and CD44 by 16.6% (P<0.05), a decrease in E-cadherin expression by 24% (P<0.05), and activation of neo-
angiogenesis processes (a significant increase in VEGF expression by 32%, P<0.05). The P53 protein was absent in local kidney
cancer cells and was extremely low when generalized — 3.8£0.7%. One of the main markers of extracellular matrix degradation
MMP-9 was approximately at the same level at both stages: at local-50£6% and 49.6+7.2% at generalized, the difference in in-
dicators is not reliable (P<0.05).

Conclusion. Progression of clear cell kidney cancer from local to generalized forms is accompanied by hyperexpression of cyclin
D1, a decreased e-cadherin expression while increasing vimentin expression (increasing signs of epithelial-mesenchymal trans-
formation), an increase in CD44 and VEGF expression.

Keywords:
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BBEAEHUE

BO3MOKHOCTM MMMYHOTrMcToxummndeckoro (UNX) me-
TO4A MO3BOMIAKOT UCMONb30BaTb €ro He TO/IbKO B AMa-
FTHOCTUYECKUX LeNAX, HO U ANA NMOUCKA HOBbIX MuLLe-
Hel p[nAa npoTMBOOMYXO/NeBOM Tepanuu, GaKTopoBs
NporHo3a TeyeHusa 3aboneBaHuma U HGMONOrMYECKOTO
noBeAeHNA OMyxoau, U3y4eHUA MeXaHW3MOB OHKO-
reHesa u nporpeccuu onyxonen. B Hactoauiee Bpems
NPOAO/IKAETCA U3yYeHUEe MONEKYNAPHbIX NPOrHOCTU-
yeckmx ¢GakTopoB npu pake noyku (PM), yto umeer
60/1blIOE MPaKTUYECKOe 3HAYEHWE B KOHCY/bTMPOBA-
HUW NALMEHTOB, CTPATUOMKALUKM BONBbHBIX MO rpynnam
puUCKa, MHAMBMAYaZbHOM noabope TapreTHoOW Tepa-
Nun. B Halwem nccnesoBaHUM Mbl pelwnam NnpuberHyTo
K onpeaeneHuto cnegyrowmx UIMX-mapkepos.

Ki-67 — mapkep nponndepaTUBHON aAKTUBHOCTW.
AHTWUreH 3KcnpeccuMpyeTca TONIbKO BO BpemA AefieHuA
KNeTKW, B nepuvoae ee MOKOA 3KCMpeccua mapkepa
oTcyTcTByeT. Ki-67 B 60/1blUMHCTBE HOBOOGpPA30BaHMIA
ABNAETCA NpeAcKasbiBaloWwMm GakTopom — OH onpese-
NAET, HACKO/IbKO arpeccmBeH pocT onyxonu [1, 2].

LUnknmH D1 — 3TO NPOTENH C MOJIEKYNAPHOM Maccomn
36 k[la, TaKkXe n3BecTHbI Kak PRAD-1 nau bcl-1. B Hop-
me umknuH D1 perynunpyet nepexog wn3s G1l-s8 S-¢asy
W foCcTUraeT ceoero makcmmyma B G1-dase knetoyHoro
umkna. Umknnu D1 — npoTOOHKOreH, cBepxakcnpeccma
KOTOpPOro obHapy»KeHa BO MHOMMX Yesi0BEeYECKMX Ony-
XONAX pas/nyHoro reHesa. MyTtauuum, amnandukauma
M n3bbITOYHANA 3KCMpeccua reHa uukauHa D1, npwu-
BOAALLAA K CBepxaKcnpeccum umknuHa D1, asnaetca
3BEHOM B MpoLecce KNeToYHOM TpaHchopmaumm [3, 4].

E-kaprepunH — ogHa 13 KNOYEBbIX MOJIEKYNT MEXKKNe-
TOYHOW aaresuun. B Hopme ero skcnpeccma NoKanmsy-
eTca B MeMbpaHe KNeToK. HapyleHMsa MeXKNETOYHOM
aare3nmn xapakTepHbl AN 601bLUMHCTBA 3/10KAYECTBEH-
HbIX OMyX0Nen 3aNUTeNnanbHOro NpoucxoxaeHumsa. Mo-
TEPA AN CHUXKEHME YPOBHA 3Kcnpeccun E-kaarepuHa
NPUBOANUT K YBE/NIMYEHUIO MHBA3MBHOIO MNOTEHLMana
onyxonesow TKaHu [5].

CD44 — takXe MoneKkyna KNeTo4HoM agresuu, urpa-
€T Ba*KHYI0 pO/b B MPOrpeccupoBaHMm ONyxXoan U me-
TactasMpoBaHun. B page uccnepoBaHuii CD44 6bin
NPU3HAH MapKEePOM pPaKOBbIX CTBOJIOBbIX KNETOK
B HECKONbKMX TMNax paKoBbIX 3abonesaHuit, 4To 66110
npeamMmeTom HeAaBHUX UcciegoBaHui [6,7,8].

CemelictBO MaTPUKCHbIX meTannonpoTemHas
(MMPs) coctout u3 20 3H3MMOB, cNOCcobHbIX pacluen-
NATb NOYTU BCE KOMMOHEHTbI BHEKNETOYHOrO MaTpPUKCa
coeuHUTENbHbIX TKaHeW. M3BecTHO, 4YTo aKcnpeccua
MMP-9 urpaet BaxHy poab B Npouecce meTactasu-
poBaHMA onyxosen pasnuMyHoro reHesa [9].

VEGF (vascular endothelial growth factor) — BaxHbli
MapKep HeoaHrMoreHesa, 6€3 KOTOPOro HEBO3MOMKEH
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onyxonesblt pocT. VEGF — MOLHbIA MUTOreH KAeToK
aHpoTenuna cocypos. [peanonaraercs, YTO UMEHHO
3TOT daKTOp ABNAETCA cneunduyeckum megmaTopom,
obecneymBaloLLMM NOBbLILWEHHYO NMPOHULLAEMOCTb CO-
cyaos B onyxonsx [10].

BMMeHTUH npeacTasnsaetr coboit uuTOnNa3ma-
TUYECKUA NPOMENKYTOUYHbIA GUNAMEHT, KOTOpPbIN
XapaKTepeH ANA Me3eHXMMasbHbIX KNeTOK U 06bly-
HO He 3KCMpeccupyeTca B 3MNUTENMANbHBIX KNeT-
Kax. Mnepskcnpeccnsa BMMEHTMHA M B3aMMOCBA3b
C MeTacTaTMYeCKMM OMyXoNeBbIM MpoLeccom 6binu
3adMKCMPOBaAHbI MPU MeflaHOMaXx, pake MOI0YHOWM
Kenesbl, pake LWENKN MaTKu, pake npocTaTbl U no-
YEYHOK/IETOYHOM pakKe.

B HacToAWee Bpema xopolwune pesynbTaTbl NOKa3bl-
BAlOT UCCNE0BAHMA, MOCBALLEHHbIE N3YYEHUIO YPOBHA
pa3/IMYHbIX MapKepPOB Kak B OMyXOJ€BOM oyare, TaK
M B MHTAKTHOW TKaHu [11, 12], Takum obpasom, b6bin
BbIOPaH PAL MapPKepOB, XapaKTEPU3YIOLLUX Pa3/IYHblEe
npoueccbl 0Nyxonesol TpaHcGopmaLmMm 1 nporpeccu-
poBaHuA 3aboneBaHuMA NpU cBeTA0KAeToUYHOM PII.

LUenb wuccnepoBaHuA: NpPoOBECTU CpPaBHUTENbHbIN
aHaNn3 3Kcnpeccun cnegyowmx mapkepos: Ki-67,
umknnH D1, E-kagrepwH, CD44, MMP-9, VEGF, P53,
BMMEHTWH B OMYyX0/J1€BOMN TKAaHM NOYKMN NP CBETIOKNE-
TOYHOM paKe B 3aBMCMMOCTM OT PacNpOCTPaHEHHOCTH
0onyxoneBoro npougecca.

MATEPUA/IbI U METO bl

[OunsaitH uccnepgoBaHua 6bin 0f06pPEH 3TUYECKUM
Komutetom ®reyY PHUOU M3 PO (drbY «HMMUL, oH-
Konormn» MuHsgpasa Poccun) Ne 22 ot 18 HoAbps
2015 r. O6a3aTenbHbIM YC/IOBMEM BKAKOYEHUA B UCC/IE-
JoBaHue 6bino Aob6poBosibHOE WHPOPMUPOBAHHOE
cornacue Bcex 60/1bHbIX, MOCTYNMBLUMX HA XMPypruye-
CKOEe M KOMMJIEKCHOE MNPOTUBOOMYXONEBOE JleYeHUe
B oTaeneHune oHkoyponorun PHUOMWN. NUccneposaHue
NpoBesEeHO B COOTBETCTBMM C MEXKAYHAPOAHbIMU CTaH-
paptamu GCP. Bce 6onbHble npoxogunu obcneposa-
HMe u nedyeHne B ®IBY PHUOU MuH3sgpasa Poccumn
¢ 2015 no 2018 rr. MaTtepmnanom Ana mccnefosaHuA
NOCAYKUA OnepaunoHHbiii maTtepran 100 60/bHbIX
C TUCTONIOTUYECKM MNOATBEPIKAEHHbIM CBET/IOK/IETOY-
HbIM paKom Moyku: 50 NnaLuMeHTOB C NOKANbHbIM PaKOM
(T1-2NO MO0), 50 — c reHepanun3oBaHHbIM (T3—4N0O M1).

Ona mmmyHoructoxmummueckoro (UrX) mccneposa-
HWA OMepauMOHHbIA MaTepuan (TKaHb OMyxoau nouy-
Kn) ¢ukcuposanm B 10% HeilTpanbHom dopmanuHe
B TeueHue 24 4 n 3aKkn4anm B napadpuH. denapadu-
HM3aLMUI0O M BOCCTAHOB/IEHNE QHTUTEHHOW aKTUBHOCTU
nposoannn B PT-moayne Thermo Fisher Scientific ¢ uc-
nosibsoBaHuem Tpuc-6ydepa pH=9, B TeueHne 20 MmuH
npu 98 °C. MNocTtaHoBKy NX-peakummn npoBoANAM B UM-
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MyHorucTocTeiiHepe Autostainer 480S (Thermo Fisher
Scientific). MpumeHsann cuctemy getekumm UltraVision
Quanto Detection System (Thermo Fisher Scientific),
xpomoreH — DAB. Mcnonb3oBaHHble aHTUTena: Ki-67
(SP6) Spring Bio, 1:200; Cyclin D1 (EP12) Dako, 1:200;
E-kaarepuH (EP700Y) Cell Marque, 1:100; BUMEHTUH
(V9) Dako, 1:150; VEGF Thermo Fisher, 1:100; CD 44
(EPR1013Y) Cell Marque 1:150; MMP-9 (EP100902)
Epitomics, 1:100; P53 (DO-7) Cell Marque, 1:200.

Pe3synbTaTbl peakuuit ¢ MapKepamu OLEHWMBANM,
NOACYUTLIBAA KOJIMYECTBO OKPALLUEHHbIX KNETOK B KaK-
AO0M 3-m nosie 3peHusA BCero Nnpenaparta npu ysenuye-
HUKM obbeKkTMBa x200 B MMKpockone DM3000 (Leica).
MonyyeHHble pe3ynbTaTbl Bbipakaan B MPOLEHTAX —
[ONA OKPALEHHbIX KAETOK MO OTHOLWEHUIO KO BCEM
KNeTKaM ONyXo/n B NOAE 3peHUA.

[na cratuctuyecko obpaboTKM pes3ynbTaToB MUC-
NoNb30BaAW MapaMeTpuyeckme MeToAbl CTaTUCTUKM
ANA noKasatenen BapMaLMOHHOIO psfa: cpeaHas
apuémeTtuyeckas (M), owmnbka cpegHeit (m), meana-
Ha (Me), KoadpodumumeHT Bapuaumm (C.V.). [ocToBep-
HOCTb Pa3HULbl MeXAy ABYMA CPEAHUMM OnNpesenanu
No 3HayeHus t-kputepma CTblogeHTa ANA HECBA3AHHbIX
COBOKYMHOCTEMN.

PE3Y/IbTATbl UCCNEAOBAHUA

Okcnpeccua Ki-67 B onyxonesblx KAeTkax B rpynne
60/IbHbIX C reHepasn30BaHHbIM PaKOM Haxoaunacb
Ha HMU3KOM YpOBHE, cpefHee 3Ha4YeHWe Npu NoKasb-
HOM pake coctasuno 5+0,6%, npu reHepannsosaH-
Hom — 8%0,5%. PasHuMUa nNoKasaTenenm 3sKcnpeccum
Ki-67 B wuccneayembix rpynnax 6bina AocToBepHa
(P<0,05). Hanbonbwunii ypoBeHb 3TOr0 MapKepa Kak
Npu NOKaNbHOM, TaK U MPU reHEepPaIN30BaHHOM pake
He npesblwan 10%, ogHaKo meanaHa Npu N0KabHOM
npougecce HaxoAmnacb Ha otmeTke 3%, B TO Bpems KakK
npw reHepanmMsoBaHHom cocTasmna 10% (Tabn. 1).

MapKepoB npu N0KalbHOM U reHepanu3oBaHHOM CBETIOK/IETOYHOM paKe NoYKU

MHas KapTMHA Habtofanach No YPOBHIO 3KCMPECcCUm
uuknuHa D1. Mpwu reHepannsoBaHHON cTaaun 3abone-
BaHWA OTMeYanacb rmnepaKkcnpeccma 3Toro Mapkepa —
He meHee yem B 40% onyxonesbixX KAeToK. B paage cay-
YyaeB 3TOT MapkKep akcnpeccuposanu o 80-90% KneTok
onyxonu. Pe3ynbTaTtbl NpeacTaBneHsl B Tabavue 1.

B Hawem uccnegoBaHUMM Npu reHepasnvM3oBaHHOM
PN akcnpeccua E-kaarepuHa 6bin1a NoYTH BABOE HUXKE,
yem npu nokanbHom: 29+3,1% wmn 5317,2% cootseT-
CTBEHHO (pa3Huua nokasartenen gocrosepHa, P<0,05).
B reHepanusosaHHom Pl oHa He npesbiwana 35%,
B TO BPEMA KaK NPW JIOKaJIbHOM, B 4acTK ONyxo/nen, A0-
cturana 65%. MeguaHa npu nokanbsHom Pl paBHANach
15%, npu reHepannsoBaHHOM — 25%, ¢ HeboabLWIMM
KoadpduumneHtTom Bapmauumn —21,3% (tabn. 2).

YposeHb akcnpeccun CD44 TakKe OTINYaNca NoYyTm
BABOE B CPAaBHMBAEMbIX rpynnax, ogHaKo, B 06paTHOM
3aBMCMMOCTW. Pa3Huua cpegHWx noKasaTenenm 3Kc-
npeccnn CD44 mexKay NOKaNbHbIM U reHepaan3oBaH-
HbIM PaKOM MOYKM bbina goctoBepHa c P<0,05 (Taba. 2).

BMMEHTMH 3HAYMMO Yallle SKCNPECCMPOBAIU KNETKU
onyxonu npu reHepanmsosaHHoi dopme P (P<0,05).
[OunanasoH 3HayeHuit ot 0 go 60% ckasancA Ha Benu-
YnHe KoaddpuumeHTa Bapuaumm — 114,8, 4yTo yKasbl-
BA/I0 Ha KpaWHo0 BapMabesbHOCTb 3HAYEHUI 3TOro
nokasarena (cm. Tabn. 2).

OOWH M3 OCHOBHbIX MapKepoB Aerpajauuum BHe-
KNeToyHoro matpukca MMP-9 6b11 NpMMepHO Ha oau-
HaKoBOM ypoBHe npu obeunx ctagusax PM: 50+6% npwu
NokanbHom 1 49,617,2% npu reHepann3oBaHHOM, pas-
HWUa NoKasaTenen HegoctosepHa P>0,07 (cm. Tabn. 2).
MOHO NULWb OTMETUTb, YTO NPU reHepann30BaHHOM
PM yawe o6HapyKMBanack akcnpeccus MMP-9 Bo BHe-
KNeTOYHOM NPOCTPaAHCTBE, a NPU JIOKaNbHOM — B BUAE
CeKpeTa B LUTOMNa3Me OMNyX0/ieBbIX KNETOK.

Mpw reHepanmsoBaHHoM Pl skcnpeccus VEGF 6bina
[0CTOBEPHO BbiLle HA 22% NO CPaBHEHUIO C JIOKA/IbHbIM,
rae oHa coctasuna 85+1,6% (£oCTMING B HEKOTOPbIX OMy-

Tabauua 1. Kkcnpeccua mapKkepoB npoandepaumm npu noKanbHom (n=50) U reHepan1M3oBaHHOM paKax No4ku (n=50)
Table 1. Expression of proliferation markers in local (n=50) and generalized kidney cancers (n=50)

UrX-mapkep / dopma paka noykm /

CraTucTuyecKmnin nokasatens/ Statistical indicator

IHC markers Form of kidney cancer

min/max, % Mzm, % Me, % C.V.
NokanbHbiit / Local 2/10 5+0,6* 3 61,9

Ki-67 FeHepann30BaHHbIN /
p : 5/10 8+0,5* 10 31,3

Generalized

NokanbHbiin / Local 5/30 14,4+2,3° 7 76,8

Cyclin D1 FeHepann30BaHHbIN /
40/90 70+3,9° 70 27,7

Generalized

MpumeyaHue: pasHULA NoKasaTenei NoMeyeHHbIX OA4MHAKOBbIMU cumBonamm (* nam °) poctosepHa c P<0,05
Note: the difference between indicators marked with the same symbols (* or *) is significant with P<0.05
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xonsax 100% v He onyckanacb Huxke 80%). OTmeyanacb
O4YeHb HM3KaA BapMabenbHOCTb 3TOro NoKasaTens — Ko-
adduumeHT Bapmnaumm coctasua Bcero 9,3 (Tabn. 3).

benok P53, n3BECTHbIN KaK Cynpeccop OnyxoneBoro
pocTa — NpOAYyKT MyTaHTHoOro reHa P53, otcyTcTtBOBan
B KAeTKax JfoKanbHoro PI1. Mpu reHepannsoBaHHOM
PN cpepHee 3Ha4YeHMe 3TOro NoKasartens 6bI10 KpaliHe
HU3KMUM — 3,810,7%, NnLb B HECKO/IbKMX CAyYasax A0-
cturan otmeTtkn B 10%, B OCHOBHOM BCTpeEYanca B eam-
HUYHBIX KNETKax, a B YaCTW OMyXo/sieil OH BOBCE OTCYT-
cTBoBan (cm. Tabn. 3).

OBCYMAEHUE

B pe3synbrate cpaBHUTENLHOrO M3yvyeHuAa paga UMX-
MapKepoB Npu N0KaJIbHOM U reHepanansoBaHHom Prl
Mbl YCTAHOBUAU cnegytoulee.

MponndepatnBHaa aKTUBHOCTb OMYyXONEBbIX Kie-
TOK NpW pa3anyHbix ctaguax PM 8 uenom Haxogmnacb
Ha HEBbICOKOM YypOBHE, OHAKO pa3HWULa MoKaszaTtenen
6bl1a 3HAaYMMa. Ha HU3KWMI ypoBEHb MapKepa Nponu-
depaumn Ki-67 npu csetnoknetoyHom Pl yKasbiBatoT
W Apyrve uccnefoBatenu, U Npu 3TOM OTMEYAIoT, YTo

Tabnuua 2. Kcnpeccua MapKepoB aaresuu 1 Aerpagaunm BHEKNETOYHOro MaTpPUKCa Npu IoKanabHom (n=50) u

reHepanusoBaHHOM (n=50) pake no4ku

Table 2. Expression of markers of adhesion and degradation of the extracellular matrix in local (n=50) and generalized (n=50)

kidney cancer

NIX-mapkep / dopma paka nouku /

CTraTMcTUUecKnii noKkasaTtens/ Statistical indicator

IHC markers Form of kidney cancer T M#m, % Me, % CV.
JNokanbHbil / Local 10/65 53+7,2* 15 44.8
E-kaarepuH /
E-cadherin leHepann30BaHHblif / 5/35 2943 1% 75 21,3
Generalized
NokanbHbiit / Local 5/30 19,8+5,3° 10 81,1
cDa4 leHepann3oBaHHbIN /
P : 20/65 36,445,9° 40 38,8
Generalized
NokanbHbi / Local 0/60 39+9,14 10 114,8
BumeHTUH /
Vimentin I'eHepanmsoB_aHHbm/ 25/80 6716,14 70 44,3
Generalized
NoKkanbHbi / Local 20/90 50+6 30 59,2
MMP-9 FeHepann3oBaHHbIN /
P 30/90 49,617,2 60 71,6

Generalized

MpuMmedaHme: pasHuLa NOKa3aTesneil MoMeYeHHbIX OAMHAKOBbIM cumBsosiom (*, *, 4) gocTosepHa ¢ P<0,05
Note: the difference between indicators marked with the same symbol (* ,*,4) is significant with P<0.05

Ta6auua 3. MapKepbl HeOaHrMoreHesa, cynpeccopa onyXoaeBoro pocra U ANMTeNNanbHO-Me3eHXMMa/IbHOMW TPaHchopmaLuum

npu oKanbHom (n=50) u reHepannsoBaHHoOM (n=50) pake NOYKH

Table 3. Markers of neoangiogenesis, tumor growth suppressor, and epithelial-mesenchymal transformation in local (n=50)

and generalized (n=50) kidney cancer

NIX-mapkep / dopma paka noyku /

CraTucTUUeckuin nokasaTtens/ Statistical indicator

IHC markers Form of kidney cancer rfiny s, 7 Mim, % Me, % CV.
JlokanbHbliii / Local 15/60 53+7,9% 40 73,3
VEGF FeHepanM30BaHHbIN /
p . 80/100 85+1,6* 85 9,3
Generalized
JNokanbHbil / Local 0 0° 0 0
P33 eHepann3oBaHHbIN /
P 0/10 3,8+0,7° 3 95,2

Generalized

MpumeyaHue: pasHULa NoKasaTeneit NoOMeYeHHbIX O4MHAKOBbIMK cUMBOIamK (*, *) focTosepHa ¢ P<0,05
Note: the difference between indicators marked with the same symbols (*, ®) is significant with P<0.05
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akcnpeccua Ki-67 6onee 5% sBnseTcs HebnaronpuATHbIM
daKkTopom Ans BOSHUKHOBEHMA MeTacTa3os npwu P [13].
Mpu reHepann3oBaHHOM pake cpeaHee 3HavyeHue Ki-67
coctasuno 8+0,5% n He onyckanocb meHee 5%.

BbifaiBneHo, 4TOo Ana reHepanunsoBaHHbIX ¢opm Pl
XapaKTepHa runepaKkcnpeccua umknuHa D1, npw no-
KanbHom Pl 3TOT NOKasaTenb BapbMpoOBas B Npeaenax
oT 5 po 30% onyxonesbix KNeTok. Hannume agepHoin
rmnepakcnpeccun LUnkanHa D1 accoummnpoBaHo co CHK-
KeHrem 0o6LLel BbIXKMBAEMOCTN 6O/IbHBIX Pa3IUYHbIMU
3/10KaYeCcTBEHHbIMM HOBOOOpPa3oBaHUAMMU. Kak n3BecT-
HO, FTMMNepaKcnpeccma NPOMCXoauT 3a cHeT amnanduKa-
LMKU Man rmnepakcnpeccun reHa PRADI, koaupyrowero
unknuH D1 [3, 14]. MNoBblWeHHaA NPOAYKUMA LMKANHA
D1 cnocobcTByeT MHUUMALMU KAETOYHOTO AeNeHus.
Takum obpasom, onpegeneHuve 3KCNPeccum LMKAUHA
D1 npu ceetiokneTouHom Pl aBnsetca 6bonee MHdpop-
MaTMBHbIM O/17 BblAB/JEHUA NpOrpeccupoBaHuns 3abo-
NeBaHuA, Yem ypoBeHb aKkcnpeccum Ki-67.

Mpwn reHepanunsoBaHHbIX ctaguax P, no cpasHe-
HWIO C /IOKa/NIbHBbIMKW, Mbl OOHaPYXWAM AOCTOBEPHOE
CHU)KeHMe saKkcnpeccuu E-kagrepuHa npu ogHOBpeMeH-
HOM YCUJIEHUUN SKCMPECCUUN KEeTKaMU BUMEHTUHA, YTO
MOXHO pPacLEeHMBATb KaK MpoLeccbl 3NMTeananbHo-
Me3eHXMmanbHol TpaHchopmauum (IMT) onyxone-
BbIX KNETOK cBeTnokneTovyHoro PM npu nporpeccupo-
BaHUM 3aboneBaHua. IMT yacTo BCTpeyaeTca B pakax
pa3MYHON NOKaNM3aLMK, Onpefenaa KAMHUYEecKoe
noseseHMe OMnyxo/au, B YaCTHOCTM, MOBbLIWAA ee WH-
BAa3NBHOCTb, BbI)KMBAHWE KNETOK, BbI3blBaA UMMYHO-
cynpeccuto [15, 16, 17]. OgHUM M3 rnaBHbIX Mopdo-
Nlornyeckux npusHakos dMT sensetca obocobneHue
OMYXONEeBbIX K/NETOK BC/AEACTBME HapyLIeHWA B HUX
KNETOYHO-KNETOYHOMN aaresun, obycnosneHHon note-
pen akcnpeccumn E-kapgrepuHa. B vactu cnydaes ony-
XONeBble KNETKU MPWU 3TOM 3KCMPECCUpPYHT U coeau-
HUTENbHOTKAHHbIN MapKep BUMeHTUH. OBHapyKeHue
3MT nmeeT 60/1bLLIOE NPAKTUYECKOE 3HAYEHME, TaK KaK
nameHeHne GOPMbl ONYXONEBLIX KAETOK, NpuobpeTe-
Hue ¢pmbpobnactonogobHoOM popMbl CONPOBOKAAIOTCA
yCUNEeHNEM MHBA3MBHbIX CBOMCTB onyxonun [18].

Mbl BbIABMIM [OCTOBEPHOE MNOBbILWEHWE YPOBHA
akcnpeccun CD44 npu nporpeccuposaHumn P, Mpu
reHepasn3oBaHHOM pPaKe NO CPAaBHEHUIO C IOKA/IbHbIM
Ha 16,6% Bbllwe 6blN CPefHUA YPOBEHb 3IKCMPECCUn
CD44, poctnraa MakCMManbHOro 3HavyeHua 65% c me-
AunaHoi 40%. B To BpemA Kak Npu N0KaNbHOM He npe-
Bbiwan 30%, u meanaHa coctasuna 10%. CornacHo gaH-
HbIM COBPEMEHHbIX UCCNeAO0BAHUM, Y MHOIMMX TUMNOB
ONyXoNeBbIX KNETOK ypoBeHb 3kcnpeccun CD44 oKa-
3bIBAETCA MNOBbLIWEHHbBIM M MOXET KOppennpoBsaTtb
C UX NHBA3UBHOM aKTUBHOCTbIO [6, 7]. TakMm obpaszom,
NoBbIWEHHbIM ypoBeHb 3Kcnpeccun CD44 B P moxeT
CBUAETEeNbCTBOBATL O MpoLEeccax OMnyxoneBon npo-

MapKepoB npu N0KalbHOM U reHepanu3oBaHHOM CBETIOK/IETOYHOM paKe NoYKU

rpeccum n 6biTb IPPEKTUBHBIM UHCTPYMEHTOM ANA
NPOrHO3MPOBAHMA TEYEHUA AAHHOTO 3a60s1eBaHUSA.
dkcnpeccua MMP-9 npu reHepanm3oBaHHbIX ¢op-
Max paKka valle Habnaoganacb BO BHEKNETOYHOM MpoO-
CTPaHCTBE, @ NPU NIOKaNbHbIX — B BUAE CEKpeTa B Uu-
TOMNNa3Me OMnyXo/ieBbiX KAETOK. ITO YKasblBaeT, 4To
npu reHepannM3oBaHHOM pake B 6onblieit cTeneHu
BbIPaXKeHbl NpoLEecchbl, cnocobcTeyOWMe aerpagaumm
BHEK/JIETOYHOrO MaTpUKCca, 4TO obner4yaer MHBA3UIO
onyxonesbix Knetok. OAHaKO AOCTOBEPHOM pPasHULbI
B ypoBHe akcnpeccun MMP-9 npu nokanbHOM U reHe-
panu3oBaHHOM PI1 Hamu He BbIABNEHO.

M3BeCTHbIM cynpeccop OnyxoneBoro pocta 6enok
P53, NpoAyKT MyTaHTHOrO reHa, 4acTo 3Kcnpeccupyet-
€A B 6HONbLIMX KONMYECTBAX MPU Pa3HbIX JIOKANU3ALUAX
MHOTIMX 3/10KaYeCTBEHHbIX Onyxoner, ogHako npwu Pl
B OMYXONEBbIX KNETKaxX NpU SIOKanbHON popme Mbl ero
He 06HapyKWMau, a NpU reHepaIM30BaHHOM CTaauK ero
aKcnpeccus 6blna odeHb HU3KoM (3,810,7% onyxone-
BbIX KNEeToK). Takum obpasom, ansa Pl 3aTOT noKasaTenb
He ABNAETCA 3HAYMMbIM 1A OnpeseneHna Nporpeccun
N CKNOHHOCTU ONYXO/N K METacTasupoBaHUIo, a npe-
obnapatoliee 3HaYeHMe MMeeT, NO HalMM AAHHbIM,
umknmH D1.

M3 MHO)KecTBa NpoaHrnoreHHolx ¢GakTopos, y4a-
cTBylOWMX B OU3MONOrMYECKOM W NATONOTMYECKOM
aHrnoreHese, Hanbonee BaXHbIM 3ddeKTopom sBAA-
etca VEGF. Mo pe3synbtatam Hawero mccnegoBaHus,
B KJ/IETKax OMyxo/n Npu reHepann3oBaHHbIX dopmax
MO CPaBHEHMIO C SIOKa/IbHbIMU HbINO BbIABAEHO AOCTO-
BepHOe noBblWweHune ypoBHA akcnpeccun VEGF Ha 32%,
npuyem ot 80 ao 100% npoueHTOB OMNyXoneBbiX Kie-
TOK MPOAYUMPOBaAM aHTrMOreHHbln daktop. Mpu no-
KanbHOM Pl 3ToT nokasaTtenb 6bln o4eHb BapuabeneH
n Konebancs ot 15 go 60% c meanaHon 40%. Taknum
06pa3om, 6ONbLIMHCTBO ONYXONEBbIX KNETOK NPU reHe-
panvM3oBaHHOM pake MPOoAyuUMpYyoT GaKkTop pocTa 3H-
AoTtenus cocynos, obecneynsas TeM CambIM NPOLECCHI
HeoaHrvoreHesa. Bonpocbl aHrMoreHesa B 0nyxoneBoi
TKaHM NPeACTaBAAIOT, HECOMHEHHO, 60/1bLWON MHTEpeC
TaKKe B CBA3W C Pa3paboTKOM MeToLOB aHTUAHIMO-
reHHon Tepanuu [19, 20]. Hannumne npm reHepanmnso-
BaHHOM Pl mulWeHN ANA aHTUMAHTMOreHHOM Tepanuu
NO3BONAET HAAEATbCA HA YCNewHoe NpUMeHeHue ee
ANA neveHnn atoro 3abonesaHums.

3AK/TIIOMEHUE

Mporpeccna ceetnoknetoyHoro Pl xapaktepusy-
etca UMX-npusHakamm IMT (CHUKEHMe 3Kcnpeccuu
E-kagrepvHa npuv ogHOBPEMEHHOM YBEAUYEHUWN 3IKC-
npeccum BMMEHTMHA), HEOAHTMOreHesa (NoBblWeHUe
akcnpeccuun CD44 n VEGF) n BbicOKoW nponndepaTms-
HOM aKTMBHOCTbIO rMNepaKcnpeccua umkanHa D1.
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