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PE3IOME

AkTyanbHicTb. [ns AiarHOCTUKM Ta MNPOrHo3y KiHiYHOro nepebiry HeiHBa3WBHOrO
ypoTenianbHoro paky ce4yosoro mixypa (HYPCM) icHye BenuyesHa KinbKicTb anropuT-
MiB, 3aCHOBaHMX $IK Ha KIliHIKO-MOP®OMOriYHMX O3HaKax, TakK i Ha AaHWUX IMYHOrICTO-
ximiyHmx (IFX) gocnigXeHb 3 BUMKOPUCTaAHHAM BENUKOI KiNbKOCTI MapkepiB, 3okpema
p53, Ki-67, VEGF, E-kagrepuH, MMP, bcl Ta iH. HaykoBui Ta npakTuyHum iHTepec
NpeAcTaBnsie KOMMMEKCHa OLjiHKa MPOTHOCTUYHOTO  3HAYEHHs1 psidly  OCHOBHUX
Mapkepi II'X, ski BMKOPUCTOBYIOTbCA ANsi LiarHOCTUKM Ta MNPOrHO3yBaHHSA paky
CEe4yoBOro Mixypa, BMAMBY MPOLECIB eniTenianbHO-Me3eHxiManbHoi TpaHcdopma-
uii (EMT) Ta imyHHOI BignoBigi Ha pu3uk peumamnBy Ta NyXSMHHOT NPOrpecii.

MeTa po60TM — BUBUMTM MPOrHOCTUYHE 3HAYeHHs naHeni mapkepiB IFX ans Bu3Ha-
YeHHS pU3nKy peuunamey, nporpecysaHHs HYPCM.

Marepianun i metoau. Matepian OyB npeacTaBneHUn XipypriyHO BuOaNEHUMU
ypoTtenianbH1UMK pakamn CE4YOBOro Mixypa CTyneHs iHBasii T1 (MpopocTaHHs NyXnuHU
y nigcnu3oBun wap 6e3 iHBasii y m’a3osui) y 42 xsopux. ig peunansom nepenbava-
NOCSt BUHUKHEHHSI NYyXJIMHU NPOTAroM 5 pokiB Nicns onepaTUBHONO fikyBaHHS. TepMiH
«MNpOrpecisiy 03Ha4aB NPOPOCTaHHA NyXNIMHW B M’A30BUIA LIap, TOBTO nepexia nyxmnuHu
3 M’'I30BO-HEIHBA3WBHOMO B M'30BO-iHBA3VBHWI, WO Ma€ BeNUKe MPOrHOCTUYHE
3Ha4YeHHs Onsa gadoro Buay paky. JdocnigxkeHHst IFX npoBoavnu 3 BUMKOPUCTaHHAM
NepPBUHHNX MOHOKINOHanbHmMx aHTutin (MCAT) BupobHuutea DAKO (OaHist), rotoBux
0o BukopuctaHHa go p53, p63, Ki67, E-kagrepuHy, N-kagrepuHy, CK7, CK20,
BiMeHTuHy (VimentinV9), MMP-9, TGF-1, VEGF, CD34+, CD3+, CD4+, CD8+, CD20+,
CD68+, konareHy IV. [ns BuB4YeHHsA npoueciB EMT BukopucToByBanu enitenianbHi

OpwuriHanbHi AoCnigpKeHHS

285 Original research


TZOMO
Вычеркивание

TZOMO
Вставить текст

 616.62-006.6:616-076


YKpaiHCbKWI pafionoriyHMin Ta oHKonorivHWI xxypHan. 2023. T. 31. Ne 4. C. 285-302
Ukrainian journal of radiology and oncology. 2023;31(4):285-302

ISSN 2708-7166 (Print)
ISSN 2708-7174 (Online)

AAS UUTYBAHHS:

mapkepu (E-kagrepwH, umtokepatuHn 20 (CK20) ta 7 (CK7) Ta Me3eHximarnbHi
mapkepy (N-kagrepuH i BiMeHTUH). CTatucTuyHy 06pobKy pesynbraTiB AOChigKEHHS
npoBoaunu 3a gornomoroto naketa Statistica 6.0.

Pe3synbraTi Ta ix 06roBopeHHsi. BUsiBNeHo, Lo NpOrHOCTUYHE 3HAYEHHs! peumamBy
HYPCM wmatotb Taki mapkepu: p53, CD3+, CD8+, CD68+; peunansy 3 nporpecyBaH-
Ham: Ki-67 ta MMP-9. Y mipy 3HWxeHHs gudepeHuitoBaHHa HYPCM mu cnoctepira-
nu 36inblieHHs ekcnpecii BiMeHTuHy, Ki-67, MMP-9, VEGF, CD3+, CD8+, CD68+,
p53, CD34 Ta 3HWkeHHs ekcnpecii E-kagrepuny, CK20, konareHy 1V, p63.

Mwu BCTaHOBMIM B32aEMO3B’'SI30K MiX KiHIYHOK noBegiHkoto npouecis HYPCM 1a EMT.
Tak, ons paky 3 peuuavsamu, ane 6e3 nporpecyBaHHsi xapaktepHa 1 ctagis EMT
(p <0,05), a pns HYPCM 3 peuunansamu Ta nporpecyBaHHaM — 2 ctagis EMT (p < 0,05).
HosegeHo acouiauito EMT 3 imyHOKNiTUHHOW iHGInbTpauieto HYPCM. lMosasa EMT
npu HYPCM acouiioBaHa 3 HapoCTaHHAM BuUpakeHOoCTi iHdinbTpauii CD68+-makpo-
daramu (p < 0,01), CD3+T-nimcpouutamm (p < 0,05), y Tomy vumcni sik CD8+ (p < 0,01),
Tak i CD4+ (p < 0,05) kniTMHamu.

BucHoBku. [ins paky 3 peumanBoM 6e3 nporpecyBaHHs xapaktepHa EMT 1-i cragii
nyxnuHHux knitnH (p < 0,05), a ans HYPCM 3 peunavMBoM Ta MpOrpecyBaHHAM —
EMT 2-i ctagii (p < 0,05). JoBeaeHo acouiauito EMT 3 iMyHOKNITUHHOIO iH(inbTpaLieto
HYPCM. MMosiea EMT npu HYPCM acouiioBaHa 3 HapOCTaHHSAM BUPaXEHOCTI
iHdineTpauii CD68+ makpodparamu (p < 0,01), CD3+T-nimdoumnTtamu (p < 0,05), y Tomy
yneni sk CD8+ (p < 0,01), Tak i CD4+ (p < 0,05) kniTuHamu.

TutoB €.B., Axosuosa l.1., IBaxHo |.B., Herogynko B.B., Makapos B.B., MNaHaceHko C.l. [IporHocTu4He 3HayeHHs
naHeni iMyHoricTOXiMiYHUX MapKkepiB Ans BU3HAYEHHS PU3UKY peunavBy Ta MPOrpecyBaHHS HEiHBA3WBHOMO paky
CevyoBOro Mixypa. YkpaiHcbkuli padionoeiyHuli ma oHkomnoaiyHul xypHan. 2023. T. 31. Ne 4. C. 285-302. DOI:
https://doi.org/10.46879/ukroj.4.2023.285-302
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ABSTRACT

Background. There is a huge number of algorithms for the diagnosis and prognosis
of the clinical course of non-invasive bladder cancer (NIBC). They are based on both
clinical and morphological features and data from immunohistochemical (IHC) studies
in which a large number of markers, including p53, Ki-67, VEGF, E-cadherin, MMP,
bcl, etc., were used. Of scientific and practical interest is a comprehensive assess-
ment of the prognostic value of a number of the main IHC markers used for the diag-
nosis and prognosis of bladder cancer, the impact of epithelial-mesenchymal tran-
sition (EMT) processes and the immune response on the risk of recurrence and
tumor progression.

Purpose. To study the prognostic value of the panel of IHC markers for determining
the risk of recurrence and progression of NIBC.

Materials and Methods. We studied surgically removed stage T1 malignant bladder
tumors that spread to the submucosal tissue without invasion into the muscle tissue
in 42 patients. Recurrence was understood as tumor development within 5 years
after surgical treatment. The term «progression» meant the growth of the tumor in the
muscle tissue, in other words, transformation of the tumor from non-muscle-invasive
to muscle-invasive, which is of great prognostic significance for this type of cancer.
IHC study was performed using primary ready-to-use monoclonal antibodies produced
by DAKO (Denmark) for p53, p63, Ki67, E-cadherin, N-cadherin, CK7, CK20,
Vimentin (VimentinV9), MMP-9, TGF- 31, VEGF, CD34+, CD3+, CD4+, CD8+, CD20+,
CD68+, collagen V. Epithelial markers (E-cadherin, cytokeratins 20 (CK20)
and 7 (CK7)) and mesenchymal markers (N-cadherin and vimentin) were used
to study EMT processes. Statistical processing of the research results was performed
using the Statistica 6.0 package.

Results and Discussion. It was found that the following markers may have prog-
nostic value for the recurrence of NIBC: p53, CD3+, CD8+, CD68+; for recurrence
with progression: Ki-67 and MMP-9. As differentiation of NIBC decreased, we obser-
ved increased expression of vimentin, Ki-67, MMP-9, VEGF, CD3+, CD8+, CD68+,
p53, CD 34 and decreased expression of E-cadherin, CK20, collagen 1V, p63.

We established a relationship between the clinical behavior of NIBC and EMT pro-
cesses. Thus, stage 1 EMT was characteristic of cancer with recurrence but without
progression (p < 0.05), and stage 2 EMT was characteristic of NIBC with recurrence
and progression (p < 0.05). The association of EMT with immune cell infiltration
of NIBC was proven. The emergence of EMT in NIBC is associated with an increase
in the intensity of infiltration by CD68+ macrophages (p < 0.01), CD3+-T-lymphocytes
(p < 0.05), including both CD8+ (p < 0.01) and CD4+ (p < 0.05) cells.

Conclusions. Non-progressive cancer with recurrence is characterized by stage 1 EMT
of the tumor cells (p < 0.05), and progressive NIBC with recurrence is characterized
by stage 2 EMT (p < 0.05). The association of EMT with immune cell infiltration
of NIBC was proven. The emergence of EMT in NIBC is associated with an increase
in the intensity of infiltration by CD68+ macrophages (p < 0.01), CD3+ T-lymphocytes
(p < 0.05), including both CD8+ (p < 0.01) and CD4+ (p < 0.05) cells.
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3B’130K pO6GOTH 3 HOYKOBUMMU MPOFPAMAMM,
NAGHAMM | TEeMAMMU

CtatTa € dparMeHTOM MMaHoBOI HayKoBO-4OCHIA-
HOi po6oTK kadheapw naTonoriyHoi aHaToMii XapKiBCbKOT
MeOu4HOI akagemii nicnsaannnomMHoi ocBiTu: «llaTtoricto-
norivHa Ta iMyHOricTOXiMiYHa AiarHoCTUKa i MNpOrHo3s
3rOSIKICHUX MyXMWH Pi3HOT nokanidauii 3 ypaxyBaHHAM
ix GionoriyHMx BracTMBOCTEW Ta KhiHiYHOro nepebiryy,
Homep aepxaBHoi peecTtpauii: 0117U000594, npuknagHa,
TepMiH BUKOHaHHA: 2016-2020 pp., KepiBHUK —
3aBigyBayka kadegpw natonoriyHoi aHaToMii Ta CyaoBoO-
MeOU4YHOI  eKcnepTu3nM  XapKiBCbKOrO  HauioHarbHOro
MEAUYHOTO  YHIBEPCUTETY, [OKTOP MEAUYHMX Hayk,
npodecop I.I. AkoBuoBa.

BCTYN

Pak cevoBoro Mmixypa € HawnoLUMpPeHiLlo naTosno-
riet y CTPYKTYpi OHKOSONYHMX 3aXBOPKOBaHb CEYOBOIO
Mixypa [34]. MMpu rictonoriyHOMYy AOCHIOXEHHI ypoTeni-
anbHui pak BuasnsoTb y 90% sunagkis [27].

[ns giarHOCTUKM Ta MpOrHo3y KriHiYHOro nepebiry
HeiHBa3MBHOIO YypoTenianbHOr0 paky Ce4YoBOro Mixypa
(HYPCM) icHye Benn4ye3Ha KinbKiCTb anropuTMiB, 3acHO-
BaHMX K Ha KMiHIYHMX Ta MOPMOOoriYHMX o3Hakax [5],
Tak i Ha JaHux imyHoricToximii (IFX) 3 BMKOpUCTaHHAM
BENUKOI KiNbKOCTi MapkepiB, 3okpema p53, Ki-67, VEGF,
E-kagrepuH, MMP, bcl Ta iH [3, 4, 6, 19, 31]. OgHum i3
NPOrHOCTUYHUX KPUTEPITB paKy pi3HUX opraHiB € eniteni-
anbHo-me3eHximanbHa TpaHcdopmauis (EMT) [33].

Mpn EMT enitenianbHuin oeHOTUN NYXIAUHHUX KNITUH
3HWKYETbCHA, @k A0 MOBHOTO 3HUKHEHHS, 3a paxyHOK
MapkepiB MeseHxiMarnbHoro ceHoTuny. Lli amiHu npuaso-
OSTb [0 MiABULLEHHSA arpecBHOCTI 6ionoriyHoT NoBeaiHkM
NyXnunHU Ta pi3Horo nepebiry 3axsoptoBaHHs [8, 9].

IHLWMM BaxknnBUM DaKTOpOM, LLIO BNIMBAE Ha MPOrHo3,
€ iMyHHa BiAMoBigb OpraHiaMmy Ha aHTUreHHy CTUMYns-
Lilo NyXNUHK, XO04Ya POfb iIMYHOKOMMETEHTHUX KITiTUH
(IKK) y peumgmBax Ta NyxNWUHHIA nporpecii A0 KiHudA
He BumBYeHa. HeopgHopigHicTb rpynu IKK npussogutb Ao
Pi3HMX MPOrHOCTUYHUX ePEKTIB i 3anexuTb Big KinbKic-
HOro Ta sikicHoro ckragy iHginstparty [25, 36, 37].

KomnnekcHa oOuiHKa NPOrHOCTUYHOIO  3HAYEHHSI
ocHoBHUX Mapkepis II'X, Bnnuey npouecisa EMT Ta iMyH-
HOT BiAMNOBIAI HA PU3WK peunamBy Ta MyXNUHHOI Nporpe-
Cil CTAaHOBWTb HayKOBUI Ta NPAKTUYHUI iHTEpecC.

MeTta poboTM — BMBYMTM MPOrHOCTUYHE 3HAYEHHSA
naHeni Mapkepis I'X Ong BU3HaAYEHHA PU3NKY peLu-
avBy, nporpecyBaHHa HYPCM, a Takox BNnuBy npouecis
EMT Ta iMmyHHOI BignoBiai Ha pe3ynbraT 3aXBOPHOBaHHS.

MATEPIAAU TA METOAU AOCAIAXXEHHA

MaTtepian OyB npencTaBneHwid XipypriyHoO Buaane-
HUMW ypoTenianbHUMK pakaMmn Ce4OBOro Mixypa CTyneHs
iHBasii T1 (MpopocTaHHA MyXNWMHWU Yy MiACNM30BUIA LLap
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INTRODUCTION

Bladder cancer is the most widespread pathology
in the structure of oncological diseases of bladder [34].
Urothelial cancer is found in 90% of cases during histo-
logical analysis [27].

There is a huge number of algorithms for the diagno-
sis and prognosis of the clinical course of non-invasive
bladder cancer (NIBC). They are based on both clinical
and morphological features [5] and data from immuno-
histochemical (IHC) studies in which a large number
of markers, including p53, Ki-67, VEGF, E-cadherin,
MMP, bcl, etc., were used [3, 4, 6, 19, 31]. One of the
prognostic criteria for cancers of various organs is
epithelial-mesenchymal transformation (EMT) [33].

During EMT processes, epithelial phenotype of tumor
cells decreases and may completely disappear due to
markers of mesenchymal phenotype. These changes lead
to enhanced aggressiveness of the biological behavior
of the tumor and to different course of the disease [8, 9].

Another important factor that has an impact on the
prognosis is body’s immune response to tumor antigenic
stimulation. However, the role of immune competent cells
(ICC) in the recurrences and tumor progression is not
fully understood. The heterogeneity of the ICC group |
eads to different prognostic effects and depends on quanti-
tative and qualitative composition of infiltrate [25, 36, 37].

Of scientific and practical interest is a comprehensive
assessment of the prognostic value of the main IHC
markers, the impact of EMT processes and the immune
response on the risk of recurrence and tumor progression.

The objective of this work is to study the prognostic
value of the panel of IHC markers for determining the
risk of recurrence, progression of NIBC, and also
impact of EMT processes and the immune response
on the outcome of the disease.

MATERIALS AND METHODS

We studied surgically removed stage T1 malignant
bladder tumors that spread to the submucosal tissue
without invasion into the muscle tissue in 42 patients
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6e3 iHBasii y Mm'si3oBuin) y 42 xsopux (puc. 1). MNig peuu-
OVBOM nepenbadvanocsi BUHUKHEHHST MYXIMHU NPOTSIroM
5 pokiB nicna  onepatMBHOrO MiKyBaHHSA. TepMiH
«MpOrpecisy 03Ha4YaB NPOPOCTaHHS MyXMUHW B M’SI30BUIA
wap, To6To nepexia NyxnuMHW 3 M’SI30BO-HEIHBA3UMBHOMO
B M’SI30BO-iHBa3VWBHWI, WO Ma€e BEfMKE MPOrHOCTUYHE
3HaYeHHs NS JaHOro BUAY paky.

(Fig. 1). Recurrence was understood as tumor deve-
lopment within 5 vyears after surgical treatment.
The term «progression» meant the growth of the tumor
in the muscle tissue, in other words, transformation
of the tumor from non-muscle-invasive to muscle-
invasive, which is of great prognostic significance for
this type of cancer.

Marepian. Bcboro = 42
Total cases = 42

HYPCM 6e3 peunausy
pyna | (14 Bunagkis)
NIBC without recurrence
Group | (14 cases)

HYPCM
3 peLnamBoOM Ta nNporpecieto
Ipyna lll (14 Bunagkis)
NIBC
with recurrence and progression
Group Il (14 cases)

MepBuHHI HYPCM
3 peunaueom 6e3 nporpecii
Ipyna Il (14 Bunagakis)
Primary NIBC
with recurrence without progression
Group Il (14 cases)

Puc. 1. Posnogin matepiany Ha rpynu. [porpecyBaHHs po3rnaganocs Sk iHBasisi B M'A30BWI LWAap CTiHKM CEYOBOro Mixypa
Fig. 1. The division of cases into groups. Progression was considered as invasion into the muscle layer of urinary bladder wall

BpaxoByBanocs TakoX AundEpeHLiloBaHHS pakisB
3a ocTaHHbo knacudikauieto BOO3 [27]. HYPCM Husb-
Koro ctyneHs BusiBneHo y 24 (57,1%) sunagkax, HYPCM
BMCOKOro cTyneHs —y 18 (42,9%).

[ns Toro, Wwob BukN4MTM BNNnB haktopa andepeH-
LitoBaHHA MyXMWMHW Ha pe3ynsTaTv AOCMIOXKEHHS, Y KOX-
Hi 3 gocnimkyBaHux rpynn Oyna B3dTa piBHa KinbKiCTb
Bunagkie HYPCM BUCOKOrO Ta HU3bKOro CTYMEeHS.

Takum ymHom, 3 14 Bunagkis HYPCM vy | rpyni 6yno
8 Bunagkie HYPCM HM3bKOro CTyneHsi 3rOsKiCHOCTI
Ta 6 Bunagkie HYPCM BMCOKOrO CTyneHsi 3MosikiCHOCTI,
y Il Ta Il rpynnax sigresigHes, Takox 8 Bunaakis
HYPCM Hu3bKOro CTyneHs 3MosikiCHOCTI Ta 6 Bunagkis
HYPCM BrcoKoro ctyneHs 3nosikiCHOCTi.

HocnigxeHns IFX npoBoaunu 3 BUKOPUCTaHHAM nep-
BMHHUX MOHOKIMOHanbHux aHtuTin (MCAT) BMpo6GHMLUTBa
DAKO ([daHis1), rotoBux [0 BMKOpPUCTaHHS 0o p53, p63,
Ki67, E-kagrepuHy, N-kagrepuny, CK7, CK20, Bimen-
TmHy (VimentinV9), MMP-9, TGF-81, VEGF, CD34+,
CD3+, CD4+, CD8+, CD20+, CD68+, konareHy V.

[na OUiHKN BUPaXEHOCT MyHOFETOXHMiHHAK MapKe-
piB BUKOPMCTOBYBanu HaniBKinbKicHy wkany: 0 — Hera-
TMBHa, 1 — cnabka, 2 — nomipHa, 3 — cunbHa peakuis
3 MigpaxyHKOM BiACOTKa KIiTUH, LLIO €KCNPEeCyTb crneum-
hivYHNA MapKkep NyXINHK.

[MokasHvKkn ekcnpecii MapkepiB, MOB'A3aHUX 3 IMyH-
HOK BIAMOBIOAI, BMBYANM B TPbOX MOMSAX 30pYy TiCTO-
NOriYHMX MpenapaTiB 3 Hanbinbll CUMbHOW iHQINLTPa-
uieto 3i 36inbweHHam x400. Cnabkoto (1+) iHinbTpauieto
BBaXanu iHgineTpadito Big 1 go 50 knitmH %400,
NMOMipHO (2+) iHQinbTpauielo BBaxanu iH@InbTpaio
Bia 51 go 100 kniTuH Ta cunbHoto (3+) — noHag 100 kni-
TnH x400. Mapkep CD34+ BrnkopucTOByBanu Ans pospa-
XYHKY LWinbHocTi mikpocyauH (LLMC). MigpaxyHok LWMC
(CyAMHHMX rapsymnx TOYOK) BUKOHYBanu y BubpaHmx m'stu
JinsiHKax 3 BWCOKOK LWinbHICTIO npu 36inbenHi 400,
i CepenHIo LWINbHICTE MATU AINSHOK peecTpyBanu sk

The differentiation of cancers according to the latest
WHO classification was also taken into account [27].
Low-grade NIBC was detected in 24 (57.1%) cases, and
high-grade NIBC was detected in 18 (42.9%) cases.

We equaled the number of cases of high and low-grade
NIBC in each of the study groups to exclude influence
of tumor differentiation factor on the results of the study.

Thus, there were 8 low-grade NIBC and 6 high-
grade NIBC cases out from 14 NIBC cases in group |.
In groups Il and lll, there were also 8 low-grade NIBC
cases and 6 high-grade NIBC cases in each of the groups.

IHC study was performed using primary ready-to-use
monoclonal antibodies produced by DAKO (Denmark)
for p53, p63, Ki67, E-cadherin, N-cadherin, CK7, CK20,
Vimentin (VimentinV9), MMP-9, TGF- 31, VEGF, CD34+,
CD3+, CD4+, CD8+, CD20+, CD68+, collagen IV.

We used a semi-quantitative scale to assess
expression of immunohistochemical markers: 0 — nega-
tive, 1 — weak, 2 — moderate, 3 — strong reaction.
We also counted the percentage of cells that expressed
specific marker in the tumor.

The expression indicators of markers associated
with the immune response were studied in 3 microscope
view fields of histological slides with the strongest
infiltration at x400 magnification. Weak (1+) infiltration
was considered infiltration from 1 to 50 cells %400,
moderate (2+) — from 51 to 100 cells, and strong infiltra-
tion (3+) — more than 100 cells x400. CD34+ marker was
used to calculate microvessel density (MVD). Calculation
of MVD (vascular hot-spots) was performed in five
selected high-density sites at x400 magnification, and
average density of five sites was recorded as MVD level
for that tissue. MVD with numbers from 0 to 25 was
considered low, from 26 to 50 — moderate, over 51 — high.

Epithelial markers (E-cadherin, cytokeratins 20 (CK20)
and 7 (CK7)) and mesenchymal markers (N-cadherin
and vimentin) were used to study EMT processes.
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pieHb LWMC pagna uiei TkanmHu. WMC i3 undpamn
Bin 0 mo 25 BBaxanacsi Hu3bkot Big 26 oo 50 —
cepeaHboto, NoHaa 51 — BUCOKOHO.

Ona BuBYeHHa npoueciB EMT BukopuctoByBanu
eniTenianbHi mapkepu (E-kagrepviH, uutokepatuHu 20
(CK20) ta 7 (CK7) ta meseHximanbHi mapkepu (N-kag-
repuH i BIMEHTUH).

3a ctyneHem EMT HYPCM po3ginsanu Ha 6 cragin:
0 — pakun 6e3 EMT (siki He ekcnpecyloTb Me3eHxXimarbHi
mapkepu); 1 — paku 3 o3Hakamu EMT, nepeBaxHo enite-
nianbHoro deHoTuny (ekcnpecia eniTenianbHUX Map-
KepiB nepeBaxae Hag EeKCrpecieln Me3eHXiManbHMUX
mMapkepiB, p < 0,05); 2 — paku 3 NpoMiXXHUM eniTenianbHUM
deHOTUNOM (eKkcrpecis eniTenianbHUX MapkepiB nepe-
Ba)kae HaL EKCMpecield Me3eHXiManbHUX MapKepis,
p > 0,05); 3 — pakv 3 NPOMiXKHUM Me3eHXiManbHUM eHo-
TUMNOM; 4 — paku 3 NepeBaXHO Me3eHXiManbHUM OeHo-
TMNOM; 5 — paku 3 Me3eHXiManbHUM (PeHOTUNOM.

CraTtucTnyHy o6po6Ky pesynbsraTiB L4OCHiKEHHS Npo-
BOOMNM 3a gonomoroto naketa Statistica 6.0. B3aemo-
3B’A30K MDK O3Hakamu OLUiHOBanM 3a [A0MoMOrow
HenapameTpu4HOro Kputepito yx-kBagpat [lipcoHa Ta
Kputepito CnipmeHa. 3HadeHHs p < 0,05 BBaxanocs
CTaTUCTUYHO 3HAYYLLMM.

PE3YAbTATU TA IX OBFOBOPEHHS

Y Bunagky HYPCM ekcnpecia Ki-67 6yna Bapia-
6enbHoto, B cepegHbomy 30,71% * 5,11%, i 3anexana
Bij HaNEeXHOCTi MyXNUHWM OO0 Tpyn, WO AOCNIMKYHTbCA
(tabn. 1).

According to EMT degree, NIBC were divided into
6 stages: 0 — cancers without EMT (no expression
of the mesenchymal markers); 1 — cancers with
signs of EMT, predominantly epithelial phenotype
(expression of the epithelial markers prevails over
expression of the mesenchymal markers, p < 0.05);
2 — cancers with intermediate epithelial phenotype
(expression of the epithelial markers prevails over
expression of the mesenchymal markers, p>0.05);
3 — cancers with intermediate mesenchymal phenotype;
4 — cancers with a predominantly mesenchymal pheno-
type; 5 — cancers with mesenchymal phenotype.

Statistical processing of the research results was
performed using the Statistica 6.0 package. The relation-
ship between features was evaluated by the non-para-
metric Pearson Chi-square test and Spearman test.
A p < 0.05 value was considered statistically significant.

RESULTS AND DISCUSSION

In NIBC, Ki-67 expression was variable and aver-
aged 30.71% % 5.11%, depending on tumor belonging
to the study groups (Table 1).

Ta6nuus 1. 38’330k Mix piBHeM ekcnpecii konareny |V Tuny, MMP-9, Ki-67 i HYPCM, Lo HanexaTb [0 rpyn AOCHifXEHHS!
Table 1. Relationship between level of expression of type IV collagen, MMP-9, Ki-67 and NIBC in the study groups

Ekcnpecis mapkepis I'pyna | / Group | I'pyna Il / Group Il I'pyna Il / Group IlI Kputepii 2
Expression of markers n=14 n=14 n=14 Chi-squared test

0 6 (42,9%) 8 (57,1%) 10 (71,4%) 2o _

Konarew IV tuny |, 8 (57,1%) 6 (42,9%) 4 (28,6%) ©=233 p=031

Type IV collagen o4 0 0 (y?_crit = 5,99)
0 0 0

Ki-67 1+ 10 (71,4%) 5(35,7%) 2(14,3%) ¥?2=10,31 p<0,05
2+ 4 (28,6%) 8 (57,1%) 10(71,4%) (x2_crit = 9,48)
3+ 0 1(7,2%) 2(14,3%)
0 0 0

MMP-9 1+ 9 (64,3%) 4 (28,6%) 1(7,1%) ¥?2=10,31 p<0,05
2+ 4 (28,6%) 4 (28,6%) 4 (28,6%) (x2_crit=9,48
3+ 1(7,1%) 6 (42,8%) 9 (64,3%)

BiamiHHocTi y ekcnpecii MMP-9 Takox manu cta-
TUCTUYHO 3HavyLmii xapaktep. BussneHo, wo HYPCM
BMCOKOTO  CTyMeHsl  3rosikicHocTi  Oynu  MoB’si3aHi
3 iHgekcom nponidepauii (IM) Ki-67 > 20% (p < 0,05),
cunbHoto ekcnpecieto MMP-9 (p < 0,05) Ta BigcyTHicTio
konareHy IV Tuny (p < 0,01) (puc. 2, 3).

Cnabka ekcnpecigs MMI-9 ta M Ki-67 < 20% 6ynu
noe’asaHi 3 HYPCM Il rpynu (p < 0,05 Ta p < 0,01 Big-
nosigHo); IM Ki-67 > 50% — 3 HYPCM Il rpynu (p < 0,05).
Hamun BusiBneHa Kopensuia MK ekcrnpecieo mapkepis
Ki-67 ta MMI-9 (r=0,78, p<0,01) Ta 3BOpOTHa 3anex-
HicTb Mix Ki-67 Ta konareHom IV tuny (r= —0,80, p<0,01),
MMT1-9 Ta konareHom IVTuny (r = - 0,86, p < 0,01).

AnonTo3 Ta perynsauito KnituHHoro uukny npu HYPCM
OUiHIOBanNM 3a [onoMorow Mapkepie p53 Ta p63.
CepepnHs ekcnpecia p53 craHosuna 0,93 + 0,15. Y | rpyni
3nebinbworo  (64,3%) Mapkep He eKkcrnpecyBaBcs,

Differences in MMP-9 expression were also statist-
ically significant. It was found that high-grade NIBC
were associated with Ki-67 proliferation index > 20%
(p < 0.05), strong expression of MMP-9 (p < 0.05), a
nd absence of type IV collagen (p < 0.01) (Fig. 2, 3).

Weak expression of MMP-9 and Ki-67 proliferation
index < 20% were associated with NIBC of group Il
(p < 0.05 and p < 0.01, respectively), Ki-67 proliferation
index > 50% — with NIBC of group Il (p < 0.05). We found
a correlation between expression of Ki-67 and MMP-9
(r = 0.78, p < 0.01), and inverse relationship between
Ki-67 and type IV collagen (r = -0.80, p < 0.01),
MMP-9 and type IV collagen (r = -0.86, p < 0.01).

Apoptosis and regulation of the cell cycle in NIBC
were assessed using p53 and p63. The average ex-
pression of p53 was 0.93 + 0.15. In group |, there was no
expression of the marker in most cases (64.3%).
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y Il rpyni y 50% BunagkiB cnocTtepiranacs cnabka
ekcnpecis, y lll rpyni 57,2% nyxnuH 6ynn 3 nomipHoo
eKcnpecieto, BiAMIHHOCTI Manu CTaTUCTUYHO 3HadyLuimin
xapaktep (p < 0,05). BusiBneHO CUMbHIWIMA 3B’sI30K
MiXX piBHEM ekcnpecii p53 Ta cTyneHem AudepeHuito-
BaHHA nyxnuHu (p < 0,01).

In group IlI, 50% of cases showed weak expression,
and in group lll, 57.2% of tumors were with moderate
expression, differences were significant (p < 0.05).
A stronger relationship was found between the level
of p53 expression and the degree of tumor differentiation
(p <0.01).

Puc. 2. Ekcnpecis MMP-9+++
Fig. 2. Expression of MMP-9+++

Mwu cnocTepiranu 38’130k MiX piBHEM ekcnpecii p63
Ta p53 (r = - 0,371, p = 0,5). Ekcnpecia p63 nepeBaxHO
cnocrepiranacsa B gapax 6asanbHuUX KMiTUH NyXIMHHOMO
eniTeniansHOro  wapy;  AOCTOBIPHMX  BiAMIHHOCTEN
y rpynax BusiBneHo He Byno. OgHak HeraTmBHa ekcnpe-
cis uboro Mapkepa Oyna xapakTepHOw Ans MyxXnvH
3 BUCOKMM CTyneHem 3roskicHocTi (p < 0,01).

BueyeHHs VEGF Ta ouivka LLIMC 3 BukopuCTaHHAM
CD34 (sx Mapkepa NyxNMHHOIO HeoaHrioreHesy) He BCTa-
HOBWMM TXHBOTO MPOrHOCTUYHOTO 3HaveHHs ans HYPCM
(tabn. 2). OgHak 3HWKeHHsA andepeHuitoBaHHs HYPCM
CYNpPOBOKYBanocs MNOCUMEHHAM HeoaHrioreHesy K
3a paxyHok 36inbweHHa WMC (p < 0,01), Tak i piBHS
ekcnpecii VEGF (p < 0,05). Takox 6yno BusBreHo
npsaMmy Kopensuito Mk ekcnpecieto VEGF i LWMC
(r=0,677, p <0,05) (Tabn. 2).

Puc. 3. BigcyTHicTb ekcnipecii konareHy B 6a3anbHii MeMbpaHi
eniteniansHoro wapy. KonareH IV Tuny ekcnpecyetbcst
TiMbKW B CTIHKaX KPOBOHOCHWX CYAWH
Fig. 3. Absence of collagen expression in the basement
membrane of the epithelial layer. Collagen type IV
is expressed only in the walls of blood vessels

We observed a relationship between the level of
p63 and p53 expression (r = -0.371, p = 0.5). Ex-
pression of p63 was predominantly observed in nuclei
of basal cells of tumor epithelial layer; no significant
differences were found in the groups. However, negative
expression of this marker was typical for tumors with
a high degree of malignancy (p < 0.01).

The study of VEGF and assessment of MVD, using
CD34 (as marker of tumor neoangiogenesis) did not
establish their predictive value for NIBC (Table 2).
However, a decrease in NIBC differentiation was
accompanied by neoangiogenesis increase due to
increase in both MVD (p < 0.01) and level of VEGF
expression (p < 0.05). A direct correlation was also
found between VEGF expression and MVD (r = 0.677,
p < 0.05) (Table 2).

Tabnuus 2. B3aemo3B’sa30K Mi>k Mapkepamn HeoaHrioreHedy Ta HYPCM, wwo HanexaTb 40 rpyn AOCHiMKEeHHS
Table 2. Relationship between markers of neoangiogenesis and NIBC in the study groups

Ekcnpecisi Mapkepis I'pynu / Groups KpuTepiii x2
Expression of markers I, n (%) 11, n (%) 1, n (%) Chi-squared test
mc 8 (57,1%) 4 (28,6%) 4 (28,6%) %?=1,07 p=0,58
MVD 6 (42,9%) 10 (71,4%) 10 (71,4%) (y%crit = 5,99)
VEGF 1+ 4 (28,6%) 5 (35,7%) 3(21,4%) x?=0,7 p=0,70
2+ 10 (71,4%) 11 (64,3%) 11 (78,6%) (x?crit = 5,99)

[nsa BmByeHHs npouecie EMT B HYPCM npwu IFX go-
CNiXKEHHsIX BUKOPUCTOBYBaNM NepBUHHI MOHOKITOHAIbHI
aHTuTina go E-kagrepuHy, uutokepatmHam 20 (CK20)
i 7 (CK7), N-kagrepuHy, BimeHTuHy i TGF-B1. MNokasaHa
3anyyeHicTb AocCnigXyBaHWX Mapkepis B npouec EMT
Ta iX B3aeMO3B’'A30K (puc. 4). OgHak 3B’A3KY MK KOXXHUM

We used primary monoclonal antibodies to E-cad-
herin, cytokeratins 20 (CK20) and 7 (CK7), N-cadherin,
vimentin, and TGF-B1 to study EMT processes in NIBC
during the IHC study. The involvement of the studied
markers in EMT process and their relationship were
proven (Fig. 4). However, no relationship was found
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i3 MapkepiB Ta iX HanexHicTio 40 OOCMiAXyBaHUX rpynn
BUSIBNEHO He Byro.

E-cadherin E-cadhgrin

(a)

between each of the markers and their belonging to the
study groups.

CK20,
Yk‘

5 1.2 8,35 1.8 2.1 x 10,2 3 0.4 0.5 0.6 8 0.9 1 x

" N-cadherin vimentin

()

Puc. 4. B3aemo03B’s130K AoCnigXyBaHUX MapKepiB:
(a) 3BOpOTHA 3anexHiCTb MiX eKkcrnpecieto BIMEHTUHY Ta E-kagrepuny, r = — 0,46, p < 0,01;
(b) 3BOpOTHMI 3B’130K Mix ekcrpecieto E-kaarepuHy Ta N-kagrepuny, r = — 0,35, p < 0,05;
(c) 3BopoTHa 3anexHicTb Mix BiMmeHTMHOM i CK 20, r = - 0,80, p < 0,01.

Fig. 4. Involvement of the studied markers:

(a) inverse relationship between expression of vimentin and E-cadherin, r = - 0.46, p < 0.01;
(b) inverse relationship between expression of E-cadherin and N-cadherin, r = - 0.35, p < 0.05;
(c) inverse relationship between vimentin and CK 20, r = - 0.80, p < 0.01.

CTyniHb 3MOSAKICHOCTI (AndepeHLitoBaHHSA) NyXMHU
MaB NpPsIMy 3anexHiCTb Bif PiBHSA eKcrnpecii BIMEHTUHY
Ta 3BOPOTHY 3anexHiCTb BiA piBHA ekcnpecii E-kagre-
puHy Ta CK20. PiBHi ekcnpecii N-kagrepuHy, CK7 Ta
TGF-B1 He BnnvBanu Ha CTyMiHb 3MOAKICHOCTI MyXUHMW.
OpHak posnogin sunagkis HYPCM 3a cragiamu EMT
niagTBepamB AaHi nNpo npsMuin Bnnue npouecis EMT
Ha HeCnpUSTIMBUIA NPOrHO3 3aXBOPIOBaHHS.

Y GinbwocTi Bunagkis 54,7% (23/42) excnpecii map-
KepiB Me3eHxiManbHOro eHOTUNy B MyXIMHHWUX KMiTW-
Hax He crocTepiranocs, wo signosigae 0 ctagii EMT.

Ekcnpecia BiveHTMHy abo N-kagrepuHy abo koekc-
npecia mapkepis 3'saBnanacsa B 40,4% (17/42) sunagkis,
ane ekcrpecia enitenianbHUX MapkepiB nepesaxarna
Hag ekcrpecieto MeseHxiManbHUX mapkepis (p<0,05), wo
BM3Ha4ano HanexHicte HYPCM go ctagii 1 EMT.

Cragii 2 EMT signosigann nuwe 4,9% (2/42) Bu-
nagkis. BoHn nokasanu nomipHy abo cnabky ekcnpecito
N-kagrepuHy, cnabky ekcrnpecito BiMEHTUHY, cnabky
ekcnipecito E-kagrepuHy Ta CK7, Togi €K ekcnpecis
CK20 6yna HeraTuBHOLO.

HYPCM 3 cragii Ta Buwie 6ynu BigcyTHI. Y gocnigxy-
BaHWX rpynax HanbinbLua YacTtka sunagkis 3 EMT 1 ctagii
HanexwuTb Apyrin rpyni — 64,3% (9/14).

Bci Bunagkm 3 EMT 2-i crtagii ©ynu posnogineHi
B 3-Ti0 rpyny. Takmm 4YMHOM, BCTAHOBMNEHO OOCTOBIPHUIA
3B’A30K Mk pusunkom peumamsie HYPCM T1a EMT
1-i ctagii (p < 0,05), a TakoX MiX PU3MKOM PO3BUTKY
peungmsis npu nporpecyBaHHi HYPCM Ta 2-t0 cTtagieto
EMT (p < 0,05). Hamn BMABNEHO B3aEMO3B’A30K MiXk
cTyneHem iHdinsTpauii HYPCM knituHammn 3 dpeHoTunom
CD 68+, CD3+, CD8+, CD4+, CD20+, L0 nepeBaxHo iH-
inNbTPYOTE CTPOMY NYXNUHK, Ta cTagieto EMT (Tabn. 3).

BcraHoeneHo, wo npu HYPCM nosiea Ta ctagis EMT
3anexanu Bif piBHs iHdinbTpauii IKK: CD68+ (x2 = 10,0,
p < 0,01), CD3+ (x*> = 12,9, p < 0,05), CD8+ (x* = 18,9,
p <0,01), CD4+ (32 = 8,2, p < 0,05).

BuseneHo, wo EMT, acouinioBaHa 3 CD68+, 3aebinb-
LIOro MoOB’A3aHa 3i 3HWKEHHSIM eKCnpecii  LuMTokepa-
TUHIB Ta E-kaarepuHy.

The degree of tumor malignancy (differentiation) had
a direct relationship with level of vimentin expression
and an inverse relationship with levels of E-cadherin
and CK20 expression. Expression levels of N-cadhe-
rin, CK 7, and TGF-B1 did not affect degree of tumor
malignancy. However, distribution of NIBC cases by
stages of EMT confirmed the data about direct influence
of EMT processes on a poor prognosis of the disease.

In most cases (54.7% (23/42)), expression of
mesenchymal phenotype markers in tumor cells was not
observed, which corresponded to stage 0 EMT.

Expression of vimentin or N-cadherin or co-expres-
sion of markers appeared in 40.4% (17/42) of cases,
but expression of epithelial markers prevailed over the
expression of mesenchymal markers (p < 0.05), which
determined that NIBC corresponded to stage 1 EMT.

Stage 2 EMT was detected only in 4.9% (2/42) of
cases. They showed moderate or weak expression
of N-cadherin, weak expression of vimentin, weak ex-
pression of E-cadherin and CK7, while CK20 expres-
sion was negative.

Stage 3-3+ NIBC was absent. In the study groups,
the largest proportion of cases with stage 1 EMT was
in the second group — 64.3% (9/14).

All cases with stage 2 EMT were put in group 3.
Thus, a significant relationship was established bet-
ween the risk of recurrences of NIBC and stage 1 EMT
(p < 0.05), as well as between the risk of developing
recurrences with progression of NIBC and stage 2 EMT
(p < 0.05). We found relationship between infiltration
degree of NIBC by cells with CD68+, CD3+, CD8+,
CD4+, CD20+ phenotypes, which mainly infiltrate the
tumor stroma, and the EMT stage (Table 3).

It was found that in NIBC, emergence and stage
of EMT depended on level of infiltration by ICC: CD68+
(x> =10.0, p < 0.01), CD3+ (32 = 12.9, p < 0.05), CD8+
(x>=18.9, p<0.01), CD4+ (y2=8.2, p < 0.05).

It was revealed that EMT associated with CD68+
was mainly connected with a decrease in cytokeratins
and E-cadherin expression.
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Tabnuusa 3. 3B’A30K MiXk CTyneHeMm iHdinsTpauii iMyHOKOMNETEHTHUX KMITUH i cTagieto EMT
Table 3. Relationship between degree of immune-competent cell infiltration and stage of EMT

Mapkepy Crapis EMT / Stage of EMT KpuTepit 2
Markers 0, n=24 1, n=16 2, n=2 Chi-squared test
1+ 13 (54,1%) 2 (12,2%) 2 (100%) ”
cDes+ 2+ 11 (45.8%) 14 (87,5%) 0 1*=10,0, p<0,01
1+ 11 (45,8%) 1(6,1%) 0
CD8+ 2+ 7 (29,2%) 2 (12,2%) 2 (100%) %2=18,9, p<0,01
3+ 6 (25%) 13 (81,7%) 0
1+ 9 (37,5%) 0 1(50%) _
D4+ 72=8,2, p<0,05
C 2+ 15 (62,5%) 16 (100%) 1 (50%)
1+ 18 (75%) 10 (62,5%) 2 (100%) . _
Ch20+ 2+ 6 (25%) 6 (37,5%) 0 1°=1,5,p=045
1+ 10 (41,6%) 0 0
CD3+ 2+ 8 (33,4%) 7 (43,8%) 2 (100%) x*=12,9, p<0,05
3+ 6 (25%) 9 (56,2%) 0

EMT 1-i cragii, acouiioBaHa 3 BupaxeHoto CD3+-
iHbinbTpauieto, nop’si3aHa B OCHOBHOMY 3 Oinblu BMCO-
Kol ekcnpecieto BiMeHTUHY (p < 0,05) Ta 3HMXEeHHAM
ekcnpecii CK20 (p < 0,05). Y To1 e yac cnabka iHineT-
pauia CD3+ noegHyBanacss 3 MOMIPHOK €EKCMpecieto
E-kagrepuHy (p < 0,01) Ta BigcyTHicTio ekcnpecii N-kag-
repuHy (p < 0,05). EMT, nos’sazaHa 3 BupaxeHot CD8+-
iHbinbTpauieto, 6yna noe’sisdaHa B OCHOBHOMY 3 BiMEH-
TMHOM (p < 0,01) Ta 3HMmxeHHam ekcnpecii CK20 (p <0,01).
Mpn wubomy ekcnpecia E-kagrepuHy 3HwKyBamnacs,
a ekcnpecia N-kagrepuvHy gewo 3poctana (p > 0,05)
3i 36inbLIeHHsAM piBHA CD8+-iHdinbTpauii nyxnuH.

EMT 1-i cTagji, acouirioBaHa i3 36inbLieHHaMm CD4+-
iHgiNbTpaLii, NoB’a3aHa nepeBaXkHO 3 EKCMNpPECiet0 BiMEH-
TUHY (p < 0,05), 3HmxeHHsam ekcnpecii CK20 (p < 0,01)
Ta E-kagrepuny (p < 0,01).

BcTtaHoBneHo, wWo AudepeHuitoBaHHS, peuuaveun
Ta peumaveum npu nporpecyBaHHi HYPCM 3anexatb
Big iHMINbTpaUii iIMYHOKOMMNETEHTHUX KNITUH, WO MOXe
OyTn KpuTepieM nporHo3y 3axBoptoBaHHSA. Tak Oyno
BCT@HOBMEHO, WO 36inbweHHs iHdinbTpauii CD3+,
CD8+ ta CD68+ IKK y cTpomi nyxnuHu TarHe 3a coboto
36inbLUEHHS Ta pU3MK peumamBiB sk 6e3 nporpecyBaHHs,
Tak i 3 nporpecyBaHHsaM (p < 0,05, p < 0,05, p < 0,05)
i sBnsie cobol npsiMy 3anexHiCTb MK CTyneHeMm
iHOpinbTpaUii iIMyHOKOMMNETEHTHUX KMiITUH Ta CTyneHeMm
3nogkicHocTi nyxnuHm (p < 0,01, p < 0,01, p < 0,01).
CrtyniHb  iHgineTpauii CD4+ Tta CD20+ nimdcounTis
He BMIMBaB Ha NPOrHO3.

Ki-67 € mapkepoMm MyxnMHHOI nponidpepaTtuBHOl
aKTMBHOCTI Ta, 3a JaHUMW [esikux aBTOpiB, Hesanex-
HAM MapKepoM MpOrHo3y peuuavBy Ta NporpecyBaHHs
HYPCM [2, 20, 38]. Hawe pocnimkeHHs 3HaWLWmno
nigTBEPMKEHHS UMM  [aHMM | BUSIBUNO  acouiaLito
Mk ekcnpecieto Ki-67 1a MMI-9, a TakoX 3BOPOTHY
Kopensuito Mix ekcnpecieto Ki-67 Tta konarery IV Tuny
Ta MMI-9 3 konareHom IV Tuny, wWo cBig4MTb Npo
3B’A30K MiX nponipepaTtMBHOK aKTUBHICTIO MyXMWHU
Ta il iHBA3VBHMMW BIACTMBOCTAMM, WO 3AiNCHIOETLCH
3a paxyHok ekcnipecii MMI-9 Ta pyiriHyBaHHA nosa-
KNITUHHOIO MaTpUKCy, y TOMY Yncni 6asanbHoOi MeMOpaHu.
Btpata ekcnipecii konareny IV Tuny noe’sisaHa 3 xapak-
TEPOM 3pOCTaHHs, iHBa3i€ Ta BTPATOK NyXIIMHOK 34aT-
HOCTi yTBOpPIOBaTU ANdEPEHLiioBaHi CTpykTypu [7, 12].

ApepHnn Ginok RS53, B HOpMI akTMBye anontos
B KMiTWHI; NpU TEHETUYHUX MyTauiax MOXe AidThn K
iHriGiTOp anonTo3y, TMM caMuUM MOripLyYM nogasnb-
wuin nporHo3 [6, 19]. TligBuLieHHs ekcnpecii Lboro

Stage 1 EMT associated with severe CD3+ infiltra-
tion was primarily connected with higher vimentin
expression (p < 0.05) and decrease in CK20 expression
(p < 0.05). At the same time, weak infiltration of CD3+
was connected with moderate expression of E-cadherin
(p <0.01) and lack of expression of N-cadherin (p < 0.05).
EMT associated with severe CD8+ infiltration was mainly
connected with vimentin (p < 0.01) and decrease in
CK20 expression (p < 0.01). At the same time, the
expression of E-cadherin decreased, while the expres-
sion of N-cadherin increased slightly (p > 0.05) as the
level of CD8+ infiltration of tumors increased.

Stage 1 EMT associated with increase in CD4+
infiltration was primarily connected with vimentin
(p < 0.05), decrease in CK20 (p < 0.01) and E-cadherin
(p < 0.01) expression.

It was established that differentiation, recurrence,
and recurrence with progression of NIBC depended
on ICC infiltration, which can serve as a criterion for the
disease prognosis. So it was found that an increase in
infiltration of CD3+, CD8+ and CD68+ ICC in the tumor
stroma entailed increase in the number and risk of
recurrences both without and with progression (p < 0.05,
p < 0.05, p < 0.05), and there was a direct relationship
between the degree of ICC infiltration and the degree
of tumor malignancy (p < 0.01, p < 0.01, p < 0.01).
The degree of infiltration of CD4+ and CD20+ lympho-
cytes did not affect the prognosis.

Ki-67 is a marker of tumor proliferative activity and,
according to the data of some authors, an independent
marker of recurrence and progression prognosis of
NIBC [2, 20, 38]. Our study confirmed these data and
revealed an association between Ki-67 and MMP-9
expression, as well as an inverse correlation between
the expression of Ki-67 and type IV collagen and MMP-9
with type IV collagen, which indicates an association
between proliferative activity of tumor and its invasive
properties, which is carried out through expression
of MMP-9 and destruction of extracellular matrix,
including basal membrane. Loss of type IV collagen
expression is associated with the nature of growth,
invasion, and loss of tumor ability to form differentiated
structures [7, 12].

P83 is a nuclear protein that normally activates
apoptosis in a cell; in case of genetic mutations it can act
as an inhibitor of apoptosis, thereby worsening further
prognosis [6, 19]. An increase in this marker expression
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MapKepa CnocTepiraeTbCs y NyXfMHax BUCOKOrO CTYMNeEHs
3nosikicHocTi [33, 40], xoua y gesikmx poboTtax uewn dakt
3anepedyeTtbca [22]. P63, y cBOW uepry, MNpuUrHivye
TpaHcakTMBaUito p53 i KOHTPOMOE BHYTPILUHbOKMITUHHY
agresito nNpu nporpecyBaHHi NyxnuvHW. Lle nosicHoe
B3aEMO3B’SI30K MiXK pIiBHEM €KCMpecii Mmapkepa Ta cTa-
Jie0 NyXNUHKW, ane Moro NPOrHOCTUYHE 3HAYEHHS! OCTa-
TOYHO He BM3HA4YeHO, OCKinbkn p63 mMae kinbka isohopm
3 npotunexHumn dyHkuiamn [19]. Oeski aBTopu nos’s-
3yl0Tb 3HWXKEHHSA iMyHOpeakTuBHOCTI p63 npu HYPCM
3 HECNpUATANBUM MPOrHo3oM [22, 29], i, Ha IXHIO OYMKY,
piBEeHb eKCrnpecii He BNNMBae Ha CTyMiHb AudepeHLito-
BaHHA NyXnuHW [22]. |HWi AOCNIOHUKM HaBOASITb KOHTP-
apryMeHTV Mpo 3HWXKEHHS ekcnpecii p63 B nyxnuHax
3 Binbll BMCOKMM CTyMeHeM 3a BiACYTHOCTI Oyab-AKOro
BMIMBY PiBHSA ekcnpecii Mapkepa Ha nporHo3 [10].

BusiBneHi ocobnmeocTi ekcnpecii p63 Ta p53 nigkpec-
NOTb YSBMEHHSI NMPO Te, WO p53 € HesanexHum npor-
HOCTUYHMM MapKepoM, a porb p63 y NporHo3i oomexeHa.

AHrioreHes3, noB’A3aHUM i3 LWiNbHICTIO MiKPOCYAMH,
Bidirpae BaxxnuBy pornb Y PO3BUTKY peunamBiB Ta nporpe-
CyBaHHi MNyxnuH, y Tomy uucni HYPCM [14]. Y pasi
rinokcii Ha HeoaHrioreHe3 BMNMBA€E akTMBaLiA aHrio-
FEHHMX YMHHUKIB 3pOCTaHHS!, 30KpeEMa YMHHMKA 3pOCTaH-
Ha enpgoTenito cyamH (VEGF) [35]. Kpim WMC sk Hesa-
MNEXHOro MPOrHOCTUYHOTO KpuTepito, 36inbleHHs WMC
y CTPOMI MyXIIMHW MOB’si3aHe 3 NporpecyBaHHAM cTagil
Ta 3HWKEHHAM audepeHuitoBaHHs HYPCM [15, 39].
OpHi aBTOpM MOB’A3YIOTb BUCOKUA piBEHb EKCrpecii
VEGF i3 pu3ukom peunavBy Ta MNpPOrpecyBaHHs Myx-
nuHm [37, 39], iHWi cnpocToBytOTb Lew 38’a30k [1, 31].

Hawe gocnigxerHsa nigteepauno ponb VEGF y Heo-
aHrioreHesi HYPCM, wWo BU3Ha4aeTbCa NpsAMOL0 Kopens-
uieto Mixx piBHem ekcnpecii VEGF ta WMC (r = 0,677,
p < 0,05). OgHak ui mapkepu MalTb ObBMexeHe npor-
HOCTUYHE 3HAYEHHS.

Mpu EMT y kniTuHax enitenianbHOro wapy nyxmnvHu
3HWXKYETbCA BUPaXEHICTb eniTenianbHOro deHoTuny
Ta 30inbLWyeETbCA Me3eHXiManbHUi EeHOTUM, Lo NPU3BO-
OVTb 00 NiOBULLEHHS arpecuBHWX BMAacTUBOCTEN MyX-
nvHn [9, 16]. Y pesynbrari uiei TpaHcdopmadii HYPCM
ofHiel cTagil Ta [gudepeHUiloBaHHA MatoTb  Pi3HUIA
KNiHIYHWIA Nepeoir, xapakTepu3yoTbCA NOCUNEHHAM iHBa-
3MBHUX BRacTMBOCTEWN, 36inbLUEeHHSAM 4acToTu peunam-
BiB Ta nporpecyBaHHs [17, 26, 28].

Y Hawin poboTi xoaeH 3 6 BuBY4eHMX Mapkepie EMI
He MaB CaMOCTINHOIO MPOrHOCTUYHOIO 3HAYEHHS, MpoTe
npy BpaxyBaHHI KoeKcrnpecii JocniaXyBaHUX Mapkepis
Ta ouiHUi nyxnuH 3a cTagiamn EMIT nporHocTuyHe
3HAYEeHHs LUMX MapkepiB Ta BiANOBIAHWIM pO3NOAIN nyx-
nvH Byno noBeaeHo.

Y uin poboTi TakoX MOKa3aHO MPOrHOCTUYHE 3Ha-
YeHHs iHdinbTpauii nyxnuHn CD3+, CD8+, CD68+ knitu-
Hamu Ta iX ponb y hOpMyBaHHi arpecuBHoi BionoriyHoi
nosepfiHkm 4yepes EMT.

Pesynbratv nigTBEPAXYOTb, WO iIMyHHa cuctema
Bigirpae BaxnuBy ponb y nporHosi HYPCM, xoy BoHa
3annwaeTbCa He [0 KiHUS BMBYEHOW. 3 ogHOro Goky,
CD8+-nimdoumnT noBuHHI Be3nocepenHbO aTakyBaTu
YYXKOPIAHI NYXIUHHI KNITUHKW, 3 iHWOro GOKY, XPOHiYHE
3ananeHHs (micueBa iMyHHa BignoBigb) Moxe OyTu
dakTopomMm, WO iHiuitoe BUHMKHEHHA HYPCM, noganb-
LLIOTrO peuunamBey Ta NyxnuHHOI nporpecii [13].

HasBHicTb 3ananbHOi iH(iNbTpauii, 3 ogHoro OOKky,
TPaKTylOTb SK MOraHy MPOrHOCTMYHY O3Haky [37],
a 3 IHWOro — BiA3HAYalOTb i 3aXMCHUW XxapakTep
Ta CNPUSITIIMBUIA NPOrHOCTUYHMIA edpekT [36].

is observed in high-grade tumors [33, 40], although
some works deny this fact [22]. P63, in its turn, inhi-
bits p53 transactivation and controls intracellular
adhesion during tumor progression. This explains the
relationship between the level of marker expression
and the stage of tumor, but its prognostic value is not fully
determined since p63 has several isoforms with opposite
functions [19]. Some authors associate a decrease
in p63 immunoreactivity in NIBC with a poor prog-
nosis [22, 29], and, in their opinion, expression level
does not affect the degree of tumor differentiation [22].
Other researchers cite counterarguments about
a decrease in p63 expression in tumors with a higher
grade of malignancy while any effect of the marker
expression level on prognosis is absent [10].

The revealed features of p63 and p53 expression
emphasize the idea that p53 is an independent prog-
nostic marker, and the role of p63 in prognosis is limited.

Angiogenesis, which is connected with MVD, plays
an important role in the development of recurrence
and progression of tumors, including NIBC [14]. Under
hypoxic conditions, neoangiogenesis is affected by the
activation of angiogenic growth factors, including vas-
cular endothelial growth factor (VEGF) [35]. Apart from
MVD as an independent prognostic criterion, an increase
in MVD in the tumor stroma is associated with the
progression of the stage and decreased differentiation
of NIBC [15, 39]. Some authors associate a high
level of VEGF expression with the risk of tumor
recurrence and progression [37, 39], others refute this
relationship [1, 31].

Our study confirmed the role of VEGF in the neo-
angiogenesis of NIBC, which is determined by a direct
correlation between level of VEGF expression and
MVD (r = 0.677, p < 0.05). However, these markers have
limited prognostic value.

With EMT in tumor epithelial layer cells, severity
of the epithelial phenotype decreases, and the mesen-
chymal phenotype increases, thus leading to the enhan-
cement of aggressive properties of the tumor [9, 16].
As a result of this transformation, NIBC of the same stage
and differentiation have a different clinical course, are
characterized by enhanced invasive properties, increase
in frequency of recurrences and progression [17, 26, 28].

In our work, none of 6 studied EMT markers had
an independent prognostic value. However, when taking
into account co-expression of the studied markers and
the assessment of tumors according to EMT stages,
the prognostic value of these markers and the corres-
ponding distribution of tumors was proved.

This work also shows the prognostic value of tumor
infiltration by CD3+, CD8+, CD68+ cells and their role
in formation of aggressive biological behavior through
EMT processes.

The results confirm that immune system plays
an important role in the prognosis of NIBC, although
it remains not fully understood. On the one hand,
CD8+ Ilymphocytes should directly attack foreign
tumor cells, on the other hand, chronic inflammation
(local immune response) can be an initiating factor
for the onset of NIBC, further recurrence, and tumor
progression [13].

The presence of inflammatory infiltration is interpreted
as a poor prognostic sign [37] on the one hand, and,
on the other hand, scientists note its protective nature
and a favorable prognostic effect [36].
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IcHye GaraTo cynepeyunuBux gaHuX. Tak, HU3bKWUIA pi-
BeHb ekcnpecii CD3+ ta CD8+-nimdouuTie npn HYPCM
cTyneHs iHBasii Ta-T1 iHTepnpeTyeTbCca AK CNPUATIBUN
NPOrHOCTUYHUIA KPUTEPIN, a NIABULLEHHA PiBHA eKCrpecii
noB’si3aHe 3 MpOrpecyBaHHAM cTagii Ta MiABULLEHHAM
CTyNeHs 3MOsiKiCHOCTI  nyxnuvHu  [23].  |Hwi aBTOpK
CTBEPAXYIOTb, WO Ha cTyneHi iHBasii T3-T4 nocuneHHs
CD3+-iHdbinbTpauii nos’sisaHe 3i CNpUATAMBUM pe3ynb-
TaTOM, @ 3HWXKEHHSI BUXKMBAHHSI NMOB’si3aHe 3i 36inblLueH-
HAM KinbkocTi CD68+-makpodaris B iHinbTparti [32, 36].
TakoX HecnpuaTIMBUM KPUTEpieM BBaXaloTb 30inb-
LeHHs BigcoTkoBoro BMmicTy CD8-nimdouutis cepen
CD3nimcboumTis, Big3Haqako4M BiOCYTHICTb BMNMBY €KC-
npecii CD4-T-nimdouutis Ha nporHo3 [11, 23]. IcHye
M iHWa AymKa, 3rigHO 3 SIKOK 3HWKEHHSI MyXIUHHOI
iHinbTpauii iMyHokomneTeHTHUX knitnH (CD4+, CD8+
Ta CD20+) xapakTepHe ONs Mi3HiWWX CTyneHiB iHBa3ii
T3-pT4 [18]. CD20+-B-nimdount (Mapkepu XpoOHiy-
HOro 3ananeHHs) MOXyTb BWCTYNaTu TPUrepoM OHKO-
reHesy, ane CTyniHb iX iH(inbTpauii, sk i BigcoTOK
T-nimdpoumnTapHoi iHdINbTpaLii, He KOpentoe 3i CTyneHem
3nosiKicHoCTi nyxnuHu [32], Xxoya YTBOpEeHHs1 honikynis
3 B-nimdouunTiB aesiki aBTopu NOB’A3Yy0Tb 3 arpecuMBHOLO
GionoriyHoo NoBeaiHKoW NyxnuHu [21].

3a pgeskMMy gaHumu, icHye 3B’si3ok Mk EMT Ta
3ananeHUMKU Ta iMyHHUMK peakuismu. Cimenctso hak-
TopiB TpaHckpunuii Snail (Snail 1, 2, 3) moxe iHAyKyBaTK
EKCMNpecito  MefiaTtopiB  3ananeHHs — iHTEpnenkKiHiB.
IHTepnenkiHn y-reeaHaH 3 TGF-B1, y cBoto Yepry, CTUMy-
notoTb EMT B NyXnUHHKX KNiTUHAX, CTBOPIOKOYM peryns-
TOPHY MEeTno, fKka MOCWMIE B3aEMO3B’SI30K Mixx EMT
Ta 3ananbHUMM Ta iIMyHHUMK peakuisamn [23, 30].

BUCHOBKHU

BusaeneHo, wo 3 18 pocnimkennx IFX mapkepi
HesanexHe MPOrHOCTUYHe 3HayeHHs peumamey HYPCM
matoTb: p53, CD3+, CD8+, CD68+; peungnsy HYPCM
i3 nporpecyBaHHsAM: Ki-67 Ta MMP-9.

Y Mipy 3HWxeHHs1 andepeHLuitoBaHHs HYPCM 36inb-
lwyeTbcs ekcnpecis BiMeHTuHy, Ki-67, MMP-9, VEGEF,
CD3+, CD8+, CD68+, p53, CD 34; 3HMmKYy€eTbCSA eKCnpecis
E-kagrepuny, CK20, konareny IV, p63.

BcTaHoBNeHo B3aEMO3B’I30K MiXK KITiHIYHOO noBefiH-
koto HYPCM Ta npouecamn EMT. Tak, ons paky 3 peuu-
AveoMm 6es3 nporpecysaHHs xapaktepHa EMT 1-ef cTapii
NyXNUHHKX KNiTuH (p < 0,05), a ana HYPCM 3 peuugnsom
Ta nporpecyBaHHaMm — EMT 2-ef ctagii (p < 0,05).

[oBegeHo acouiauito EMT 3 iMyHOKNITUHHOW iH-
ginbTpauieto HYPCM. Mosiea EMT npu HYPCM aco-
LiioBaHa 3 HapPOCTaHHSAM BMPAXEHOCTI iHQINbTpauii
CD68+-makpoparamu  (p < 0,01), CD3+T-nimcouu-
Tamn (p < 0,05), y Tomy umcni gk CD8+ (p < 0,01),
Tak i CD4+ (p < 0,05) knitTnHamu.
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There is a lot of conflicting data. Thus, a low level
of expression of CD3+ and CD8+ Ilymphocytes in
Ta-T1 stage NIBC is interpreted as a favorable prog-
nostic criterion, and an increase in the level of expres-
sion is associated with progression and advanced
stages of malignancy of the tumor [23]. Other authors
argue that in cases of T3-T4 stage, increased CD3+ in-
filtration is associated with a favorable outcome, and
a decrease in survival rate is associated with an in-
crease in number of CD68+ macrophages in the
infiltrate [32, 36]. Also, an increase in the percentage
of CD8+ lymphocytes among CD3+ lymphocytes is
considered as unfavorable criterion, and lack of influ-
ence of CD4 T-lymphocytes expression on the prognosis
should be noted [11, 23]. There is another opinion,
according to which a decrease in tumor infiltration
of ICC (CD4+, CD8+ and CD20+) is characteristic
of later stages of invasion (T3-pT4) [18]. CD20+ B-lym-
phocytes (markers of chronic inflammation) can act as
a trigger for oncogenesis, but the degree of their
infiltration, as well as the percentage of T-lymphocytic
infiltration, does not correlate with the degree of
tumor malignancy [32], although some authors asso-
ciate the formation of follicles from B-lymphocytes
with aggressive biological behavior of the tumor [21].

According to some reports, there is a relationship
between EMT and inflammatory and immune responses.
The Snail family of transcription factors (Snail 1, 2, 3)
can induce the expression of inflammatory mediators —
interleukins. Interleukins in collaboration with TGF-p1,
in their turn, stimulate EMT in tumor cells, creating
a regulatory loop that enhances the relationship between
EMT and inflammatory and immune responses [23, 30].

CONCLUSIONS

It was revealed that out of 18 studied IHC markers,
only some of then have independent prognostic value
for recurrence of NIBC: p53, CD3+, CD8+, CD68+; for
recurrence of NIBC with progression: Ki-67 and MMP-9.

As the differentiation of NIBC decreased, an increase
in expression of vimentin, Ki-67, MMP-9, VEGF, CD3+,
CD8+, CD68+, p53, CD 34, and a decrease in expression
of E-cadherin, CK20, collagen IV, p63 were observed.

Relationship between clinical behavior of NIBC and
EMT processes was established. Thus, non-progressive
cancer with recurrence is characterized by stage 1 EMT
of the tumor cells (p < 0.05), and progressive NIBC with
recurrence is characterized by stage 2 EMT (p < 0.05).

The association of EMT with immune cell infiltration
of NIBC was proven. The emergence of EMT in NIBC
is associated with an increase in the intensity of infilt-
ration by CD68+-macrophages (p < 0.01), CD3+ T-lym-
phocytes (p < 0.05), including both CD8+ (p < 0.01)
and CD4+ (p < 0.05) cells.
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Prospects for further research

Taking into account the increase in the incidence of cancer
every year, our work allows adequate therapy to be selected
in the postoperative period to reduce the number of recurrences.
The immunohistochemical method of studying bladder tumors
makes it possible to monitor the effectiveness of the treatment
and is promising for improvement.
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