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Llenb uccnepoBaHUA: OLEHUTH UMMYHONOTUYECKMI MPOdKUIb CEPO3HOIN KapLMHOMbI AMYHUKA U NPOTOKOBOM KapLMHOMbI MONOYHOM Kenesbl (MXK),
aKTUBHOCTb anoNTOTUYECKMX MAaPKEPOB KaK NPOrHOCTUYECKOro $aKTopa YyBCTBUTENIbHOCTY K UMMYHOTEPanuu.

Matepuan n meTogbl: B UCCNeA0BaHME BKAOUEHbI 53 MAaLMEHTKM C CEPO3HOM aleHOKaPLMHOMOM AnYHKKa (ctagusa lI-11l) nam pakom monoyHoi xene-
3bl (PMIK) T2-4N0-3MO0-1 1 39 }KeHLLMH KOHTPONbHOW FPYNMbl C 0BapUIKTOMUEN Unm dpnbpoaseHomol MK, He cBA3aHHbIE C ONyX0NeBOV NATONOTMEN.
AHanu3 BK/OYAN UMMYHOTUCTOXMMUYECKOE onpeaeneHne CD4+, CD8+, CD20+, CD163+ KNeToK, a Takxe akcnpeccuto bel-2 n CD95 B onyxonesow
3[10pOBOA TKaHAX. CTaTUCTMYeCcKas 06paboTKa BbINOSHEHA METOAAMM HENAPAMETPUYECKON CTAaTUCTUKU.

PesynbTathl: B TKaHW OMyX0onu AMYHMKA npeobnagatot CD8+ uutotokcnyeckme aumdouutsl u CD163+ makpodaru, Npu 3TOM UX KOAUYECTBO CTaTUCTU-
YECKM 3HAYMMO YBEIMUYMBAETCA MO CPABHEHMIO C YC/IOBHO 310POBOIA TKaHbto. CD4+ T-xennepbl BCTpeyatoTca pexke. B 30He femapKaunm HabatogaeTtcs
cxoxee pacnpegeneHuve knetok. Mpu PMK Hanbonee MHoroumcaeHHbl Makpodarm n T-xennepbl. IKCNPECCUA aHTMANONTOTUYECKOro Mapképa bcl-2
CHWXEHA B OMyX0/EBOI TKaHU, B TO BPEMA Kak MpoanonToTuyeckuii mapkép CDI5 feMOHCTPUPYET BbICOKYIO SKCMpeccutio B 0benx SoKanvsaLmax
KapLUMHOM. 3T U3MEHEHUA NOATBEPKAAIOT CIOXKHbIE MEXaHM3Mbl UMMYHOCYMPECCUU B MUKPOOKPYKEHUMN ONYXONU.

3aKk/lo4eHne: MMYHOIOTUYECKUI NPOodUIb CepOo3HON KapLMHOMbI AMYHKMKA U PMXK xapaKTepusyeTcs BbipaseHHOW MHOUABTPALMEN LUTOTOKCUYe-
cKuMU niumboumTamu unm T-xennepamu n makpodaramu, a TakxKe M3MEHEHUAMM B IKCMPECCUM MAPKEPOB anonTo3a. 3Tv AaHHble MOTyT BbiTb Nones-
Hbl 4118 ONTVMM3ALLMK UMMYHOTEPaNUK paka ANYHMKOB.

KntoueBble cnoBa: pak AUYHUKA, PaK MOOYHOU Hene3bl, MUKPOOKPYIHEHUE 0Myxonu, AUM@POYUMapHas uHguasmpayus, Makpogaau.
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Objective: To evaluate the immunological profile of serous ovarian carcinoma and ductal breast carcinoma, as well as the activity of apoptotic markers as
a prognostic factor of sensitivity to immunotherapy.

Methods: The study included 53 patients with serous ovarian adenocarcinoma, stage II-ll, or breast cancer T2-4N0-3MO0-1, and 39 women in the control
group with oophorectomy or breast fibroadenoma not associated with tumor pathology. The analysis included immunohistochemical determination of
CD4+, CD8+, CD20+, and CD163+ cells, as well as bcl-2 and CD95 expression in tumor and healthy tissues. Statistical processing was performed using
nonparametric statistical methods.

Results: CD8+ cytotoxic lymphocytes and CD163+ macrophages predominated in ovarian tumor tissue, and their number increased statistically significantly
compared with conditionally healthy tissue. CD4+ T-helper cells were less common. A similar cell distribution was observed in the demarcation zone. In
breast cancer, macrophages and T-helper cells were the most numerous. Expression of the anti-apoptotic marker bcl-2 was reduced in tumor tissue,
whereas the pro-apoptotic marker CD95 showed high expression in both carcinoma localizations. These changes confirm the complex mechanisms of
immunosuppression in the tumor microenvironment.

Conclusion: The immunological profile of serous ovarian carcinoma and breast cancer is characterized by pronounced infiltration of cytotoxic lymphocytes,
T-helper cells, and macrophages, as well as changes in the expression of apoptotic markers. These data may be useful for optimizing ovarian cancer
immunotherapy.
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BBEOEHUE

WccnenoBanna GyHAAMEHTAIbHBIX MEXaHU3MOB OHKOTeHesa U
MEKKETOYHOIO B3aMMOAENCTBUA TPAHCHOPMMPOBAHHDIX KNETOK U KX
MUKPOOKPYKEHMA MPU pake andHuKa (PA) 1 pake MONOYHOM Xenesbl
(PMX) siBNsieTCA aKkTyanbHbIM B CBETE COBPEMEHHbIX MOAXOA0B /ieve-
HUWA 1 CONPOBOAUTENBHOM ANArHOCTUKM. [JaHHbIe I0KaNK13aLLmm Bbibpa-
Hbl HAMU B CBA3M € Tem, 4To PMXK anampyeT no pacnpocTpaHEHHOCTY B
YKEHCKoW nonynaummn B Poccun v B mupe, a PA asnsetca ogHMM m3 ca-
MbIX arpeccuBHbIX TMHEKOIOTMYECKMX 3/10Ka4eCTBEHHbIX HOBOOOPa30-
BaHWM. KapLMHOMbI AaHHbIX JIOKaM3aLLMIA XapaKTEPU3YHOTCA BbICOKOM
CMEPTHOCTLIO U C/IOMHBIM OMYXONEBbIM MUKPOOKPYKEHMeM (tumor
microenvironment, TME) [1]. TME npeacTaBnseT coboii aKocuctemy,
BK/IIOYAIOLLYIO OMyXONeBble KNAETKW, MMMYHOKOMMETEHTHbIE KNETKM,
dnbPOo6NACTbI, SHAOTENMANbHBIE KNETKM, @ TAaKXKE BHEKNETOUHbIN Ma-
TPUKC ¥ pacTBOpPMMble GaKTOPbI, TaKME KaK LIUTOKUHBI M XEMOKMHbI [1,
2].

B3avmogencTene mexay STMM KOMMNOHEHTaMM OnpesenseT He
TONIbKO BMONIOrMYECKOE NMOBEAEHME OMYXO/N, HO U €€ YyBCTBUTEIbHOCTb
K IeYeHnto. B 4acTHOCTH, CyLLECTBEHHYHO PO/Ib UrPaeT aKTUBHOCTb UM-
MYHOKOMIMETEHTHbIX KNETOK, MHOUABTPUPYIOLLMX OMyX0/b. TepanesTu-
YeCcKoe NPUMEHeHMe UHIMBUTOPOB KOHTPO/IbHbIX Todek PD-1/PD-L1 u
CTLA-4 nokasano orpaHuyeHHyto 3pdeKTUBHOCTL [3, 4]. 3T 06bACHAET-
€A BblPAKeHHOM reTeporeHHocTbio TME 1 cnocobHOCTbIO OMyX0/1eBbIX
KNeTok mnsberatb MMMYHHOMO Hazzopa. UHOWUABTPUpPYIOLLME OMYyXO/b
numooumtsl (TIL), B YactHocTM CD8+ TIL, sBnstoTcA GAaronpusaTHbIM
NMPOrHOCTUYECKMM PaKTOPOM MpKY CePO3HOM PAl BbICOKOI CTENEHM 3110~
KauectBeHHoCTH (HGSOC), oaHaKo Mx NPOTMBOOMYX01EBasA aKTUBHOCTb
NOAABAETCA CI0KHBIMU MEXaHU3MaMM MMMYHOCynpeccuu [5].

3a nocnegHvie ABagUaTh NIET Hauennsanme Ha TME ctano Kntoye-
BOI TepaneBTUYECKOMN CTpaTErMen nNpu connaHbIx onyxonsax. O4HUM 13
MepPCneKTUBHbIX HAaNPaBAEHWI ABNAETCA UCMONb30BAHNE AEHAPUTHBIX
KNETOK 17 aKTMBaLMM MPOTMBOOMYXOEBOTO MMMYHHOTO OTBeTa [6].
HecmoTpa Ha MOBTOPAOLIMECA acCOLMALMU MeXAY UHOWUAbTpaLMeNn
T-KneTok u ncxoaom, PA y yenoseka, no-npexHemy, NJ1oOXo NoAAAETCA
MMMYHOTEPaNMK, NoA4YEPKMBAA HEOBXOAMMOCTb FyBOKOro MU3y4YeHns
MEeXaHV3MOB UMMYHOPEryALMM B ONYXON€BOM MUKPOOKPYXKEHUM Npu
PA.

LLENb NCCNEQOBAHUA

OUEHUTb MMMYHOIOTUYECKUI NPOGUIb CEPO3HOM KapLMHOMBI
ANYHMKA U MPOTOKOBOM KapumHOMbI MM, aKTUBHOCTb anonTOTUYECKMX
MapKEPOB Kak NPOrHOCTUYECKOro GpaKTopa YyBCTBUTENBHOCTM K MMMY-
HoTepanuu.

MATEPUAN U METOAbI

PeTpocnekTBHOe UccnenoBaHve NpoBeAeHo Ha 53 naumeHTKax
KpbIMcKoro pecnybi1KaHCKOro OHKOMIOTUYECKOTO KAMHUYECKOTO AuC-
naHcepa um. B.M. Edetosa. Kputepusamm BratoueHUA Bblav BO3pacT oT
27 1o 66 NeT, r’MCTONOMMYECKM NOATBEPKAEHHDIV PA (cepo3Han aseHo-
KapumHoma, ctagua lI-1ll) uam PMX T2-4N0O-3MO0-1. OTaenbHyto KoH-
TPONbHYIO rpynny coctaBnan 10 340POBbIX KEHLUMH C OBAPUIKTOMMEN,
He CBA3aHHOM C OMyX0/1eBOV NaTO/IOTMEN, ABAABLUMECA MAUMEHTKaMMU
MHoronpoduabHOM KAMHUYECKO 6onbHMLbI CB. JYKM B TOM e BO3-
pacTHoi rpynne, a g1a PMX — 29 naumeHToK ¢ dnubpoaseHomon MiK.

113 natoMmophonormyeckoro apxmea BepUGULMPOBAHHBIX OMyXO-
neit 6blnm oTobpaHbl napaduHOBbIE BIOKM, CoAeprKallime He MeHee
50% onyxoneBol TkaHW. C Kaxaoro 6/10Ka BbINONHANMUCL CEpUiiHble
cpes3bl, KOTOpble 3aTem MUCCeA0BaNNCh METOAOM UMMYHOTUCTOXMMUM
C Uenblo onpefeneHus uncna NMMQOLMTOB PasNYHbIX KacTepos
anddepeHLMPOBKY, a TaKXKe IKCNPECCUM aHTU- U NPOaNoNTOTUYECKUX

INTRODUCTION

Studies of the fundamental mechanisms of oncogenesis and
intercellular interaction between transformed cells and their mi-
croenvironment in ovarian cancer (OC) and breast cancer (BC) are
relevant in light of modern treatment approaches and compan-
ion diagnostics. These localizations were selected by us because
BC ranks first in prevalence among the female population both in
Russia and worldwide, whereas OC is one of the most aggressive
gynecological malignant neoplasms. Carcinomas of these local-
izations are characterized by high mortality and a complex tumor
microenvironment (TME) [1]. The TME is an ecosystem compris-
ing tumor cells, immunocompetent cells, fibroblasts, endothelial
cells, and the extracellular matrix, as well as soluble factors such
as cytokines and chemokines [1, 2].

The interaction between these components determines
not only the tumor's biological behavior but also its sensitivi-
ty to treatment. In particular, the activity of immunocompetent
cells infiltrating the tumor is significant. The therapeutic use of
immune checkpoint inhibitors PD-1/PD-L1 and CTLA-4 has shown
limited efficacy [3, 4]. This is explained by the pronounced hetero-
geneity of the TME and by tumor cells' ability to evade immune
surveillance. Tumor-infiltrating lymphocytes (TILs), in particular
CD8+ TILs, are a favorable prognostic factor in high-grade serous
ovarian cancer (HGSOC); however, their antitumor activity is sup-
pressed by complex mechanisms of immunosuppression [5].

Over the past twenty years, targeting the TME has become
a key therapeutic strategy in solid tumors. One promising direc-
tion is the use of dendritic cells to activate the antitumor im-
mune response [6]. Despite repeated associations between T-cell
infiltration and outcome, human OC remains poorly responsive
to immunotherapy, underscoring the need for in-depth study of
immunoregulatory mechanisms in the tumor microenvironment.

PURPOSE OF THE STUDY

To evaluate the immunological profile of serous OC and duc-
tal BC, as well as the activity of apoptotic markers as a prognostic
factor of sensitivity to immunotherapy.

METHODS

A retrospective study was conducted in 53 patients of the
V.M. Efetov Crimean Republican Oncological Clinical Dispensa-
ry. The inclusion criteria were age 27-66 years and histologically
confirmed OC (serous adenocarcinoma, stage II-1ll), or BC T2-4NO-
3MO-1. A separate control group consisted of 10 healthy wom-
en who underwent oophorectomy not associated with tumor
pathology and who were patients of St. Luke’s Multidisciplinary
Clinical Hospital in the same age group; for BC, the control group
included 29 patients with breast fibroadenoma.

Paraffin blocks containing at least 50% tumor tissue were
selected from the pathomorphological archive of verified tumors.
Serial sections were prepared from each block and then exam-
ined by immunohistochemistry to determine the number of lym-
phocytes expressing different clusters of differentiation, as well
as the expression of anti-apoptotic and pro-apoptotic markers.
The antigen-antibody reaction and staining were performed us-
ing an automated Bond-MAX immunohistostainer with the Bond
Polymer Refine Detection System. Antibodies to the follow-
ing antigens were used: CD4, clone 4B12, Leica, UK; CD8, clone
YN00246m, Elabscience, USA, dilution 1:200; CD20, clone L26,
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MapKEPOB. Peakuua aHTUreH-aHTUTENO U OKpaLLKMBaHWE NPOBOANANCH
Ha aBTOMaTM4YeCKOM MMMYHor1cTocTeHepe Bond-MAX ¢ cuctemoit ge-
Tekuymn Bond Polymer Refine Detection System. Mcnonb3oBanuck aHTH-
Tena kK CD4 (knoH 4B12, Leica, UK), CD8 (knoH YN00O246m, Elabscience,
USA, passegeHune 1:200), CD20 (knoH L26, Leica, UK, pa3segenue
1:100), CD163 (nonvKnOHanbHble aHTMTena npoussoacTtea Abcam,
USA, passegeHue 1:100), Bcl-2 (knoH BCL-2/100/D5, Leica, UK, pa3se-
AeHve 1:100), CDI5 (FAS) (knoH 13/Fas,BD Biosciences, USA, passeae-
Hue 1:100). OKpalLmBaH1e NPOBOAMAOCH MO CTaHAAPTHOMY NPOTOKONY
C Y4ETOM pEKOMEHZALMIA NMPOU3BOAUTENA AHTUTEN K PEXUMaM AemMa-
CKMPOBKM 1 MHKy6aLmun. OKpaLleHHble NpenapaTbl CKaHMPOBANWCh Ha
CKaHepe rnctonpenapatos Aperio CS2 ¢ ysenndeHnem 20 Kpart. M3o-
6pakeHna NPOCMaTPUBANUCDL C UCMOAb30BAHMEM NPOrpaMmbl Aperio
Image Scope, USA.

B Kaxaom npenapate He MeHee, Yem B 5 NONAX 3pEHNSA, OLEHN-
Banacb uncneHHoctb CD4+, CD8+, CD20+, CD163+ KNeToK B TKaHU Ony-
XONW U B MpUNEXaLlen 3L0poBoV TKaHW. [l1a aHTUANONTOTUYECKOro
6enka bcl-2 Take oUEHMBANOCL YUCNO NONOKUTENBHO OKPALLUEHHbIX
K/JIETOK B YKa3aHHbIX KOMMAapTMEHTaxX OTAE/NbHO B CTPOME (MpeumyLie-
CTBEHHO /IMMOLUTLI) U OTAENbHO A1 OMyX0NeBbiX KNeTok. Mpoanon-
ToTUYeckui peuentop CD95 aHanmsmposanca no wrkane Allred Score ¢
OLLeHKOM He TO/IbKO KOIMYEeCTBa MO3UTUBHO OKPALLEHHbIX CTPOMAsb-
HbIX U OMyXoneBbIX KNeToK (PS 0-5 6annoBs), HO U MHTEHCMBHOCTU UX
oKkpawuaHus (IS 0-3 6anna), nocsie Yero 6anbi CyMMUPOBASIUCS.

dTuueckoe 3asBneHue. ccnegosaHue nposeaeHo Ha base LeH-
Tpa KO/IEKTUBHOMO MO/b30BaHUA 060pyaoBaHuem «MonekynspHas
6uonorva» LieHTpanbHOW Hay4HO-MCCAen0BaTebcKo nabopatopun
VIHXMHUPWHIOBOrO LieHTPa «[eHeTUYeckme 1 K1eTouHble bUOTexXHONO-
rvn» OppaeHa Tpyzosoro KpacHoro 3HameHn MeauLMHCKOrO MHCTUTYTA
um. C.WU. Teoprmesckoro Kpbimckoro degepanbHOro YHUBEPCUTET UM.
B.W. BepHaackoro». Ha nposefeHve uccnefosaHnit bbi1o nonyyeHo
pa3speLleHre NOKabHOTO 3TUYeCKoro KomuTeTa (npotokon Ne 7 ot 23
nioHs 2023 roga). MccnepoBaHne NpoBeAeHo B pamKax [ocyaapcTBeH-
Horo 3agaHua FZEG-2023-0009 «M3yyeHune reTeporeHHOCTU MUKPOO-
KPY!KEHUA OMyXonu Kak dakTopa eé arpeccMBHOCTU U PE3UCTEHTHOCTH
K Tepanum».

Cratctuyeckuit aHanms. MonyyeHHble YACI0Bble AaHHble NoA-
BEPrajucb CTaTUCTUYECKOM 0bpaboTke B nporpamme Statistica 10.0.
Metogom LLlanupo-Yunka oueHeHa HOPManbHOCTb pacnpeaeneHus
NPW3HaKoB. [10CKO/IbKY OHU OTAINYANMCh OT HOPMA/IbHOTO, Aa/IbHEeMLLIasA
06paboTKa faHHbIX BbIMOAHEHA C UCMO/b30BAaHWEM HenapameTpuye-
CKUX MeToZ0B. MeToAamm onmcaTelbHOM CTaTUCTUKM BbIMMCIANACH Me-
anaHa (Me), BepXHuii U HUKHKI KBapTuam [Q1; Q3]. CpaBHeHWe mexay
rpynnamu NpoBOAMAOCH C Ucnonb3oBaHuemM U-kputepusa MaHHa-YuTt-
HW. Pasnnumna cuMtanmnch CTaTMCTUYECKM 3Haunmbimu npm p<0,05.

PE3YNbTATbI

B TKaHM AMYHMKA NALMEHTOK M3 rPyMMbl KOHTPOAA BCTPEYaNoCh B
cpesHem 5 iMmdoumToB B Nose 3pEHMS, U3 KOTOPbIX 3 KneTkn — CDA+
T-xennepbl, 1 — CD8+ uptoToKcnyeckuin iumdoumt u 1 — CD20+ B-num-
doumt. Takke BCTpeyanocb nopasaka 10 makpodaros. AHanorn4Has
KapTWHa npeAcTaBaeHa v B TKaHn MK 13 rpynnbl KOHTpOAA.

B rpynne eHLyuH ¢ PA B yc10BHO 340p0OBOI TKaHU 0bLLee yuc-
N0 NEMKOLMTOB MPAKTUYECKN HE WU3MEHANOCb, OHAKO CTaTUCTUYe-
CKM 3HAYMMO YBENNYMBAIOCH YUC/IO LIUTOTOKCUYECKUX IMMOLMTOB.
TKaHb OMyX0/aM MpPY 3TOM 3a4acTyro Obl1a MHPUABTPUMPOBAHA IUM-
doupTamm, cpeayn KOTOpbIX TakkKe npeobnafiany LUTOTOKCUYECKME
Knetku (1abn. 1, puc. 1). TakKe BCTpedanoch B cpegHem nopagka 13
Makpodaros Il Tna. B 30He gemapKaLMmn COOTHOLIEHME Pa3/INYHbIX
KNaccoB IMMQOLMUTOB COOTBETCTBOBANO TaKOBOMY B TKaHW OMyXO/u:
npeobnagatoLiee 6ONbLUMHCTBO COCTABAANM LIUTOTOKCUYECKME T-TUM-
dounTbl U Makpodaru.
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Leica, UK, dilution 1:100; CD163, polyclonal antibodies manufac-
tured by Abcam, USA, dilution 1:100; Bcl-2, clone BCL-2/100/D5,
Leica, UK, dilution 1:100; CD95/FAS, clone 13/Fas, BD Bioscienc-
es, USA, dilution 1:100. Staining was performed according to the
standard protocol, taking into account the antibody manufactur-
ers’ recommendations regarding antigen retrieval and incubation
conditions. The stained specimens were scanned using an Aperio
CS2 histological slide scanner at 20x magnification. The images
were viewed using Aperio Image Scope software, USA.

In each specimen, the number of CD4+, CD8+, CD20+, and
CD163+ cells was assessed in no less than five fields of view in
tumor tissue and adjacent healthy tissue. For the anti-apoptotic
protein bcl-2, the number of positively stained cells was also as-
sessed in the indicated compartments, separately in the stroma
(predominantly lymphocytes) and separately for tumor cells. The
pro-apoptotic receptor CD95 was analyzed using the Allred Score,
with assessment of not only the number of positively stained
stromal and tumor cells (PS 0-5 points) but also staining intensity
(IS 0-3 points), after which the scores were summed.

Ethical statement. The study was conducted at the shared-
use equipment center “Molecular Biology” of the Central Re-
search Laboratory of the Engineering Center “Genetic and Cel-
lular Biotechnologies” of the Order of the Red Banner of Labor
Medical Institute named after S.I. Georgievsky, V.. Vernadsky
Crimean Federal University. Permission to conduct the study was
obtained from the local ethics committee under Protocol No. 7,
dated June 23, 2023. The study was carried out within the frame-
work of State Assignment FZEG-2023-0009, “Study of the hetero-
geneity of the tumor microenvironment as a factor of its aggres-
siveness and resistance to therapy”.

Statistical analysis. The numerical data were statistically
analyzed using Statistica 10.0. The Shapiro-Wilk test was used to
assess the normality of the variable distributions. Since the vari-
ables did not follow a normal distribution, further data process-
ing was performed using nonparametric methods. Descriptive
statistics were used to calculate the median (Me) and the lower
and upper quartiles [Q1; Q3]. Comparisons between groups were
performed using the Mann-Whitney U test. Differences were con-
sidered statistically significant at p<0.05.

RESULTS

In the ovarian tissue of patients from the control group,
an average of 5 lymphocytes per field of view was observed, of
which 3 cells were CD4+ T-helper cells, 1 was a CD8+ cytotoxic
lymphocyte, and 1 was a CD20+ B lymphocyte. Approximately 10
macrophages were also observed. A similar pattern was found in
breast tissue from the control group.

In the group of women with OC, the total number of leuko-
cytes in conditionally healthy tissue remained almost unchanged;
however, the number of cytotoxic lymphocytes increased sta-
tistically significantly. At the same time, tumor tissue was often
infiltrated by lymphocytes, among which cytotoxic cells also pre-
dominated (Table 1, Fig. 1). In addition, approximately 13 type
Il macrophages were observed on average. In the demarcation
zone, the ratio of different lymphocyte classes corresponded to
that in tumor tissue: cytotoxic T lymphocytes and macrophages
constituted the predominant majority.

In the breast, the degree of infiltration in the tissue sur-
rounding the tumor did not differ substantially; however, the ra-
tio of the cell types forming this infiltration changed. The number
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Tabnauya 1 YucieHHocmMb AUMGPOYUMOB Pa3AUYHbIX KAACMEPOS
OubepeHUUPOBKU 8 ONYXOAU U NPUNBHAULUX K Hell MKAHSAX,
Knemok 6 nose 3peHus, Me [Q1; Q3]

Table 1 Number of lymphocytes of different clusters
of differentiation in the tumor and adjacent tissues,
cells per field of view, Me [Q1; Q3]

p
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gg;g i tumor stroma 0 2[1;3] 0 2[1;19]
CD20in the demareation one 0 611, 10 0 28 (5; 44
020 n heatty stroma. 324 32is) 005 4[37) 32is) 5005
D163 ntamor sroma 0 1319; 22 0 715;20)
D163 n the demareation sone 0 17 (13; 24 0 13 17;16]
CD163 B 340p0oBOM CTpOME 11[7; 13] 10 [4; 14] G5 53 7] o 005

CD163 in healthy stroma

MprmeyaHue: p — CTaTUCTUYECKAA 3HAUMMOCTb PA3NNYMIA NOKA3aTeNen MeX Ay 340POBbIMU TKAHAMM U ONYXONAMMU
Note: p — statistical significance of differences in indicators between healthy tissues and tumors

B MM, B OKpy:KatoLLei onyxosb TKaHU, cTeneHb MHGUALTPaLMK
CYLLECTBEHHO He OT/MYanacb, HO M3MEHANOCb COOTHOLLEHWE TUMOB
KneTok, eé dopmupytowmx. Konnyectso CD20+ n CD8+ KNETOK 6bIN0
HEWU3MEHHO OTHOCUTE/IbHO KOHTPOJIbHOW FPpynMbl, MpU 3TOM Cylie-
CTBEHHO BO3pacTaso Yncno CDA+ IMMbOLMTOB M CHUMKANOCh YMCIO Ma-
Kpodaros. B cTpome onyxonu e Havbosee MHOrOYMCNEHHO nonyns-
umeit okasanucb CD8+ numdouuTsl, TorAa Kak ocTanbHble MONyAAaLmm
YMEHbLUWAN CBOK YUCNEHHOCTb KaK OTHOCUTENIbHO KOHTPOASA, TaK U OT-
HOCUTENIbHO OKPYKaOLLLeW OMyxonb TKaHM (puc. 2). 30Ha AemapKaumm

N
AR

of CD20+ and CD8+ cells remained unchanged compared with
the control group, whereas the number of CD4+ lymphocytes in-
creased significantly, and the number of macrophages decreased.
In the tumor stroma, the most numerous population was CD8+
lymphocytes, while the other populations decreased in number
both relative to the control and relative to the tissue surrounding
the tumor (Fig. 2). The demarcation zone consisted predominant-
ly of T-helper cells and cytotoxic cells and was also the site of the
greatest accumulation of immature CD20+ plasma cells.
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Puc. 1 [{JumomoKcu4eckue KnemKu U Maxkpogaau 8 mKaHU KOHMPOsLHOU 2pynnel U 2pynnel ¢ MECMHOPACNPOCMPAHEHHbLIM pe3ucmeHmHbim PA.
VIMmyHo2ucmoxumuyeckas peakyus ¢ ahmumenamu Kk CD8+ (a, b) u CD163+ (c, d). Cucmema demexyuu Bond Polymer Refine Detection System.
Cnesa — epynna KOHMPOss, cnpasa —epynna ¢ PA (mkaHb onyxonu). CmpesnKkamu yKazaHel NO3UMUBHO OKpauieHHsle knemku. 06. 20x

Fig. 1 Cytotoxic cells and macrophages in the tissue of the control group and the group with locally advanced resistant OC. Immunohistochemical
reaction with antibodies to CD8+ (a, b) and CD163+ (c, d). Bond Polymer Refine Detection System. Left — control group; right — OC group, tumor
tissue. Positively stained cells are indicated by arrows. Objective magnification 20x
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Tabnuya 2 Skcnpeccus MapKépos anoNMOo3a 8 KAemkax
oNyxonu U npunemauux mearHax npu PA u PMX e
cpasHeHUU ¢ KoHMposneHoli epynnoli, Me [Q1,; Q3]

bcl-2 konnuecTso anuTennouMTOB B
OMYXOAW, K/1. B Nose 3peHuns

bcl-2 number of epithelial cells in the
tumor, cells per field of view

bcl-2 konnyecTBo B cTpome onyxonu,
KA. B No/e 3peHus

bcl-2 number in tumor stroma, cells
per field of view

bcl-2 konnuecTBo 3nuTEAMOLMTOB B
34,0POBOI TKaHK, KA. B Noe 3peHns
bcl-2 number of epithelial cells in
healthy tissue, cells per field of view
bcl-2 konnyecTBo B cTpome 340pOBOIA
TKaHW, KA. B MoJie 3peHus

bcl-2 number in healthy tissue stroma,
cells per field of view

bcl-2 konnyecTso 1MMPOLMTOB B 30HE
AemapKaLumu, KA. B None 3peHus

Table 2 Expression of apoptosis markers in tumor cells and
adjacent tissues in OC and BC compared with the
control group, Me [Q1; Q3]

3p0poBasn TKaHb Onyxonb
p MX MK p
Healthy breast tissue  Breast tumor

0 6 [2; 127] 0 150 [107; 224]

0 8 [5; 14] 0 34 [13; 106]

416 [280; 576] 410; 1] <0.001 410 [324; 516] 255 [106; 322]  <0.001

3[2; 4] 5[4; 9] =0.014 50 [40; 66] 36 [12; 52] <0.001

bcl-2 number of lymphocytes in the 0 10 [3; 23] 0 402 [0; 528]

demarcation zone, cells per field of
view

FAS anutenunit onyxonu PS, 6annbl
FAS tumor epithelium, PS points
FAS anutenuii onyxonu IS, 6annbi
FAS tumor epithelium, IS points
FAS anutenuii onyxonun TS, 6annbl
FAS tumor epithelium, TS points
FAS cTtpoma onyxonu PS, 6annbi
FAS tumor stroma, PS points

FAS cTpoma onyxonu IS, 6annbi

FAS tumor stroma, IS points

FAS ctpoma onyxonu TS, 6annbl
FAS tumor stroma, TS points

FAS anutenuii 300poBbiii PS, 6anbl
FAS healthy epithelium, PS points
FAS snutenunii 3moposbiii IS, 6annbl
FAS healthy epithelium, IS points
FAS anutenuni 3g0posbii TS, 6annbl
FAS healthy epithelium, TS points
FAS cTpoma 340poBbiii PS, 6annbi
FAS healthy stroma, PS points

FAS cTpoma 340poBbIi IS, 6annbi
FAS healthy stroma, IS points

FAS cTpoma 340poBbiii TS, 6annbi
FAS healthy stroma, TS points

0 5 [5; 5] 0 5[5; 5]

0 2(2;3] 0 3(1;3]

0 7 [6; 8] 0 8[6; 8]

0 41[3; 5] 0 5[0; 5]

0 2[1; 2] 0 2[0; 3]

0 6[5;7] 0 7[0; 8]

4[3; 5] 5 [4; 5] >0.05 5 [5; 5] 5[5; 5] >0.05

1[1;2] 21[1;2] >0.05 3[2;3] 3[2;3] >0.05

6 [4; 6] 6[5; 7] >0.05 81[7; 8] 717; 8] >0.05

2[1;3] 31[2;4] >0.05 5 [4; 5] 51[4; 5] >0.05

11[1; 2] 2[1;2] >0.05 212;2] 2[2;2] >0.05

3[3;4] 5 [4; 6] =0.02 716;7] 716; 7] >0.05

NpumeyaHue: p — CTaTUCTUYECKAA 3HAUUMOCTb Pa3NYMIA MOKa3aTenei Mexay 340POBbIMY TKaHAMM 1 ONYXONAMM
Note: p — statistical significance of differences in the parameters between healthy tissues and tumors

COCTOANA MPEUMYLLECTBEHHO M3 T-XENMNEPOB M LIUTOTOKCUYECKUX Kie-
TOK, a TaK¥Ke 6blna MeCTOM Hanbo/bLLIEro cKonieHWs Hespenbix CD20+
NNa3MOLMTOB.

[JvHaMuKa aKcnpeccu MapKépoB anonTo3a Mokasana Kaaccu-
UECKYI0 KapTUHY B rpynne ¢ OMyXoNblo AMYHKKA (Tabn. 2). Ecav B KOH-
TPO/IbHOM rpynne 6OAbWMHCTBO NUTENMOLMTOB M HEKOTOPOE YMCIO
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The dynamics of apoptosis marker expression showed a
classic pattern in the ovarian tumor group (Table 2). Whereas
in the control group, most epithelial cells and a certain number
of stromal cells expressed the anti-apoptotic protein bcl-2, in
the conditionally healthy tissue of the OC group, the number
of bcl-2-expressing cells decreased to 4 cells per field of view.
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Puc. 2 [JumomoKcu4eckue Kaemku U Makpoghazu 8 mKaHU KOHMPOsbHOU epynnbl U 2pynnsi ¢ MECMHOPACNPoCMpaHéHHbiM PMM. MvmyHoau-
CMOXUMUYECKAA peakyus ¢ aHmumenamu Kk CD8+ (a, b) u CD163+ (c, d). Cucmema demekyuu Bond Polymer Refine Detection System. Cnesa —
2pynna KOHMposs, cnpasa —epynna ¢ PMXK (mkaHe onyxonu). Cmpenkamu yKa3aHs! No3umusHo okpawieHHsie knemxu. 06. 20x

Fig. 2 Cytotoxic cells and macrophages in the tissue of the control group and the group with locally advanced breast cancer. Inmunohistochemical
reaction with antibodies to CD8+ (a, b) and CD163+ (c, d). Bond Polymer Refine Detection System. Left — control group; right — BC group, tumor
tissue. Positively stained cells are indicated by arrows. Objective magnification 20x

CTPOMa/IbHbIX KNETOK SKCMPECCUMPOBANO aHTM-anoNTOTUYECKMI BenoK
bcl-2, To B ycnoBHO 34,0p0BOI TKaHK B rpynne ¢ PA uncio skcnpeccupy-
towmx bcl-2 KneTok cHU3MNoch Ao 4 KNeToK B none 3peHus. Mpo-anon-
TOTMYECKMI Benok FAS Hao60pOT, IKCNPECCHPOBANCA CUIbHEE B TKAHW
OMyX0/N, U TaKKe YyTb clabee B TKAHM YC/IOBHO 34,0P0BOW, OKpYKato-
e onyxonb. 06N 6ann MHTEHCUBHOCTM B CTPOME CTATUCTUYECKM
3HAYMMO OT/IMYA/ICA OT KOHTPO/ILHOM rPyNMbl. Takas AMHAMMKA MOXKET
CBMAETENbCTBOBATL 06 3QHEKTUBHOCTM NPUMEHEHUA UMMYHOTEPAMNUM.

B TkaHM MK Habntoganock CHUKeHMe akecnpeccuu bel-2 B okpy-
KaoLLLEN OMyXONb TKAHWU OTHOCUTE/IbHO KOHTPO/IbHOM TpynMbl KaKk B
CTPOME, TaK U cpeau anuTenmoumToB. IKkcnpeccua FAS He npetepne-
Nla U3MEHEHWI B AaHHOW 4acTW UCceayemMoro matepuana. B ctpome
OMyXo/n aKcnpeccua bcl-2 ocTaBanach TaK e HWKe KOHTPOASA, Cpas-
HMMO C OKPY*KalOLLEN OMyXo/ib TKAHbIO, @ YMCNO MONOXKUTENbHBIX Ha
bcl-2 snuTenroumToB B ONYX0AM CHU3MIOCH el cuabHee — Ha 36,5%
OTHOCUTENbHO KOHTPOAIA. Kcnpeccus FAS B TKaHW OMyX0/M XapaKkTepu-
30BalaCb reTEPOreHHOCTbIO C TEHAEHUMEN K CHUMKEHMIO CTEMEHM IKC-
MPeccuM Kak No YMCNEHHOCTU KNETOK, TaK U MO MHTEHCMBHOCTM OKpa-
LUMBAHMA, XOTA CTAaTUCTUYECKOM 3HAYMMOCTU PasHMULA C KOHTPO/IbHOM
rpynnovi He 6bina AOCTUTHYTA.

OBCYXOEHUE

Mo AaHHbIM UTEPATYPbI, UMMYHOIOTUYECKMIA NPpodub PH ocHo-
BbIBAETCA HA KOHLEMLMM KOHTUHYYMa OMyX0NeBoro MMmMyHWTeTa [7] u
BKJ/IOYAET TPU OCHOBHbIX MMMYHHBIX MOATUMA, B 3aBUCMMOCTM OT Mpo-
CTPAHCTBEHHOTO pacnpeseneHna MMMYHHBIX KNeTOK: BOCTaIUTENbHbIN
(MHOMABTPUPOBaHHDI) beHOTUN, NpK KOTOPOM T-KAETKMU NPOHUKAIOT
B 3MMUTENNUIN ONYXONW; UMMYHOUCK/IIOYEHHDBIN GEHOTUM, MPY KOTOPOM
T-KNeTKM HaKanIMBalOTCA B CTPOME, HO HE B 3MNUTEMK; UMMYHOMY-
CTbIHHbBIA deHOTUN, NP KOTOPOM T-KNETKM AMbO OTCyTCTBYHOT, MBO
NpeACTaB/EeHbI B O4EHb MasbiX KOMYecTBax [8]. 3Tv pasnnums B pac-
npeseneHnn T-KNETOK B OMyXONEBOM MUKPOOKPYKEHUM BaXKHbI ANs
MOHVMaHWA MUMMYHHOTO OTBETA M €r0 CBA3M C BbIXKMBAHUEM MALMEHTOB.
B Hallem 1ccnefoBaHUM MMMYHHBIE KNETKM OblM MHTErPUPOBaHbI B
OMnyX0/b Yepes e€ CTPOMY NPY IOKANM3aLMAX PaKa Kak B 0BapUasibHOW,
Tak 1 B M. MccnenoBaHms pas/inuHbIX TUMOB paka CBUAETENLCTBYIOT O
TOM, YTO NMPOCTPAHCTBEHHOE PACMO/IOKEHME KIETOUYHbIX KOMMOHEHTOB
8 TME 1Mo OTHOLUEHWIO K OMYyXONEBbIM KIETKaM, UMMYHHbBIM KOMMapT-
MEHTaM U COCYAMCTON CUCTEME UMPAET PELLAIOLLYIO PO/Ib B PEMYIALMM
NPOTUBOOMYXONEBbIX WU MPOOMNYXONEBbIX PEAKUMiA WM MOHUMAHUK
CNOMKHbIX MEXKKIETOYHbIX ceTei [9].

KnuHWyeckre mccnenoBaHus CBUMAETENLCTBYIOT 06 MMMYHOTeH-
HOCTW paKa AnYHmKKa [10], T.e. onyxonesble KNeTKM BbICTPO M 3dpdeKTHB-

By contrast, the pro-apoptotic protein FAS was expressed more
strongly in tumor tissue and somewhat less strongly in the condi-
tionally healthy tissue surrounding the tumor. The total intensity
score in the stroma differed statistically significantly from that in
the control group. Such dynamics may indicate the potential ef-
fectiveness of immunotherapy.

In breast tissue, a decrease in bcl-2 expression was ob-
served in the tumor-adjacent tissue compared with the control
group, both in the stroma and in epithelial cells. FAS expression
did not change in this part of the studied material. In the tumor
stroma, bcl-2 expression also remained lower than in the control
group, comparable to that in the surrounding tissue, while the
number of bcl-2-positive epithelial cells in the tumor decreased
even more markedly, by 36.5% relative to the control. FAS expres-
sion in tumor tissue was heterogeneous, with a tendency toward
decreased expression, both in the number of cells and staining
intensity, although the difference from the control group did not
reach statistical significance.

DiscusSION

According to the literature, the immunological profile of
OC is based on the concept of the tumor immunity continuum
[7] and includes three main immune subtypes, depending on the
spatial distribution of immune cells: the inflammatory, or infiltrat-
ed, phenotype, in which T cells penetrate the tumor epithelium;
the immune-excluded phenotype, in which T cells accumulate in
the stroma but not in the epithelium; and the immune-desert
phenotype, in which T cells are either absent or present in very
small numbers [8]. These differences in T cell distribution with-
in the tumor microenvironment are important for understanding
the immune response and its association with patient survival. In
our study, immune cells were integrated into the tumor through
its stroma in both ovarian and breast cancer localizations. Studies
of various cancer types indicate that the spatial arrangement of
cellular components in the TME, relative to tumor cells, immune
compartments, and the vascular system, plays a decisive role in
regulating antitumor or protumor responses and in understand-
ing complex intercellular networks [9].

Clinical studies indicate the immunogenicity of OC [10],
that is, tumor cells are rapidly and effectively recognized by the
immune system, with the formation of an adaptive immune re-
sponse. As early as the end of the 20*" century, it was established
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HO PAacno3HaTCA UMMYHHOW CUCTEMOM C GOPMMPOBAHMEM adanTUB-
HOro MMMYHHOTO oTBeTa. ELLé B KoHLe XX BeKa Oblf10 YCTaHOBNEHO, YTO
ypoBeHb AMMPOUAHOV MHOUALTPALMKM ONYXONW MPSMO KOppenupyet
C BbI*KMBAEMOCTbIO NaLumeHToK ¢ PA [11]. JiumdouuTbl pacnonararotcs
He TO/IbKO B CTPOME OTMyX0/IM, HO U B 3MUTENNANbHOM €€ KOMMOHEHTE.
MMeHHO 3Ta rpynna AMmM¢oLmMTOB, N0 LaHHbIM UCCNeL0BATENEN, UMEET
Hanbosiblee NPOrHOCTUYECKOE 3HaYeHMe [12].

PasHoo6pasne NMMoLMTOB, MHOUABTPUPYIOLLLMX OMYXOb, KaK
NpaBMNO, LOCTaTOYHO BeMKO. Cpean T-immoounTos Hanbonee adpdek-
TVBHbIMM B Hopbbe C onyxoneBbiMM KneTkamu cumtatotcs CD8+ upTo-
TOKCUYECKME IMMOLMTBI, KOTOPbIE PACMO3HAKOT ONYXONEBbIM aHTUTEH
B CBA3W C [MaBHbIM KOMMAEKCOM MMCTOCOBMECTMMOCTH, CBA3bIBAKOTCA
¢ FAS-peL,enTopom Ha X NOBEPXHOCTM M aKTUBMPYIOT TaKUM 06pa3om
anonTo3 KAeToK. [oKasaHa CuibHaA NPAMan KOPPEeNaLma Mexay Ymc-
NeHHocTbto CD8+ MmdOoUMTOB B OMyX0neBoM TKaHW npu PA pasHoo-
6pasHbIX TMCTONOTMYECKUX MOATUMOB C MPOAC/IKUTENBHOCTBIO U3HU
n bespeumanBHoro TeueHus 3abonesanus [11]. Cxoxue gaHHble nony-
YeHbl B Halel pabote ans PA. B nepudepryeckoii KpoBM oTMeYanach
aHaNorMYHas TeHAeHUMA: Ha GoHe coxpaHeHUs obLuero umcaa aMmeo-
LIMTOB Y*Ke Ha PaHHMX CTaauMAX 3ab01eBaHMA CyLLLECTBEHHO BO3PACTasio
yncno CD8+ kneTok. Takke ycuamBanach akcnpeccua FAS-nuraHga Ha
noBepxHOCTU AmdoLmTtos [13].

AKTUBHOCTb MMMYHHOTO OTBETa TPebyeT y4acTua PeryiaTopHbIX
CD4+ T-kneTokK. CD4+ T-xennepsbl (Th) aKTUBMPYIOTCA aHTUrEHMNPE3EHTH-
PYIOLLMMM KNETKAMM W OKa3blBAIOT AyanmcTiuyeckoe aeicteme. C ogHow
CTOPOHbI, OHW 06ecneynBatoT LMTOKMHOBYIO MOAAEPIKKY (MHTepnen-
KnH-2, IL-16 v IFNy) addpeKTopHbIM KneTkam, Takum Kak CD8+ T-kneTku
N Makpodaru, 1 3anycKkatoT Habop AEHAPUTHLIX KNETOK, TEM CaMbiM
YBENNYMBASA NPOAO/IKUTENBHOCTb LIUTOTOKCUYECKOTO oTBeTa. OfHaKo,
MUMEIOTCA AaHHbIE O TOM, YTO MHTpasnuTenmanbHble CDA+ KNeTKU He
AKTUBMPYIOTCA B T-perynaTopHble nog AeMCTBUEM MUKPOOKPYMHKEHUA
OMYX0NW, YTO CYLLECTBEHHO 3aTPYAHAET OLEHKY NPOrHOCTUYECKOW 3Ha-
YUMOCTM AaHHOTO Nokasatens [14].

MpeobnagaHve AaHHOTO TUMa KNETOK B MHGUALTPaTe 6bi0 Bbl-
ABNEHO Hamu npu PMMK. Hambonee mHorouvcneHHoW nonynsumen
MHOWUIBTPUPYIOLLMX ONYXO/b KNETOK MPU3HaHbI Makpodarw [15], uto B
Hallem nccnepoBaHumn xapaktepHo ana PA v PMX. Mpwu atom yeennye-
HWe uncneHHocT CD163+ makpodaroB cumTaeTca HebnaronpuUATHbIM
baKTOPOM U KOPPENMPYET C TAXKENbIM TeYeHneM 3aboneBaHus [16].

B Hawel paboTe B nccnesyemoit rpynne naumeHTok ¢ PA otme-
YyeHa ymepeHHas MHOUALTPALIMA ONYXONEBOW TKAHW CO 3HAYUTE/NIbHBIM
cKkonneHnem MMQOLMTOB B 30HE AEMapKalMK, OKpyKatoLein ony-
X0/b. COOTHOLLEHWE Pa3/IMYHBIX KNAcCoB IMMOOLMTOB B OMYXO/IN XO-
POLLIO COFNacyeTcs ¢ MUTepaTypHbIMKU AaHHbIMKU. Cpean AnmooumToB
npeobnaganv CD8+ KNETKM, a HaMbonbLLyo NonysaLMio GopMMpoBa-
N OMYXO/Ib-acCoOLMMPOBAHHbIE MaKpodaru, He3HauUTeNbHO YBEU-
YeHHble B KOIMYECTBE MO CPABHEHMUIO C KOHTPO/IbHOW rpynnoit. Takke
0bpallaeT Ha ceba BHUMaHMe CHUMKEHME 3KCMPeCcUM aHTUanonToThye-
cKoro 6esika bcl-2 onyxoneBbIMM KNETKaMM M MX aKTUBHAA SKCMpeccus
npoanonToTuyeckoro peuentopa CD95 (FAS-R).

MpropUTETHBIM HAMpPaBAEHWEM B M3YYEHUU OMYyXONEBOFO MM-
KPOOKPYYKEHMA ABNAETCA BO3MOKHOCTb BbIABJEHWA HE TOMbKO XapaK-
TEPHbIX OCOBEHHOCTEN KaxK4Oro TMMA OMyXonW, HO M BO3MOMKHOCTb
NpoaHaN3NPOBaTb €€ B CPAaBHEHWM C APYTMMM 3/10Ka4ECTBEHHbBIM HO-
BOO6Pa3oBaHus. Tak, CpaBHMBas OCOBEHHOCTU OMyXOEBOTO MUKPOO-
KpyskeHus npu P u PMX, MOXHO BbIsIBUTb PAZ, CXOACTB U PAs/IMuuK,
OTPaXKaloLWMX UMMYHONOTMYECKME OCOBEHHOCTM 3ab0NeBaHUI KeH-
CKOW PEenpoayKTUBHOW cucTembl. s 0benx HO30/10TUIM XapaKTepHa
BbICOKas PO/ib IMMAOLUTAPHON UHOUABTPALMM B NATOreHe3e, OAHAKO
COCTaB UHOUALTPUPYHOLLMX KNETOK U UX GYHKLMOHAIbHAA aKTUBHOCTb
[EeMOHCTPUPYIOT 3HAUNUTENbHbIE Pa3iMuma. Kak 6bl10 onMcaHo paHee,
B TKaHax PA Habniogaetca npeobnagaHve CD8+ LMTOTOKCMYECKMX
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that tumor lymphoid infiltration directly correlates with survival
in patients with OC [11]. Lymphocytes are located not only in the
tumor stroma but also in its epithelial component. According to
researchers, this group of lymphocytes has the greatest prognos-
tic value [12].

The diversity of tumor-infiltrating lymphocytes is usually
quite high. Among T lymphocytes, CD8+ cytotoxic lymphocytes
are considered the most effective in combating tumor cells; they
recognize tumor antigens in association with the major histocom-
patibility complex, bind to the FAS receptor on tumor cells, and
thereby trigger tumor cell apoptosis. A strong direct correlation
has been shown between the number of CD8+ lymphocytes in
tumor tissue in OC of various histological subtypes and both over-
all survival and recurrence-free disease course [11]. Similar data
for OC were obtained in our study. A similar trend was observed
in peripheral blood: despite a preserved total lymphocyte count,
the number of CD8+ cells increased substantially even in the early
stages of the disease. Expression of the FAS ligand on the surface
of lymphocytes also increased [13].

The immune response requires regulatory CD4+ T cells.
CD4+ T-helper cells (Th) are activated by antigen-presenting cells
and exert a dual effect. On the one hand, they provide cytokine
support, including interleukin-2, IL-16, and IFNy, to effector cells
such as CD8+ T cells and macrophages, and initiate the recruit-
ment of dendritic cells, thereby prolonging the cytotoxic re-
sponse. However, there is evidence that intraepithelial CD4+ cells
are not activated into T regulatory cells by the tumor microenvi-
ronment, which considerably complicates the assessment of the
prognostic significance of this parameter [14].

We identified the predominance of this cell type in the
infiltrate in breast cancer. Macrophages are recognized as the
most numerous population of tumor-infiltrating cells [15],
which were characteristic of both OC and BC in our study. At the
same time, an increase in CD163+ macrophages is considered
an unfavorable factor and correlates with a more severe disease
course [16].

In our study, moderate tumor infiltration was observed in
patients with OC, with a significant accumulation of lymphocytes
in the demarcation zone surrounding the tumor. The ratios of dif-
ferent lymphocyte classes in the tumor are in good agreement
with the literature. CD8+ cells predominated among lymphocytes,
while the largest population was composed of tumor-associated
macrophages, whose numbers were slightly increased compared
with the control group. A decrease in expression of the anti-apop-
totic protein bcl-2 by tumor cells and their active expression of
the pro-apoptotic receptor CD95 (FAS-R) also deserve attention.

A priority area in the study of the tumor microenvironment
is the identification of characteristic features of each tumor type
and their comparison with those of other malignant neoplasms.
Thus, comparing the features of the tumor microenvironment in
OC and BC allows identification of similarities and differences re-
flecting the immunological characteristics of diseases of the fe-
male reproductive system. Both nosologies are characterized by
the important role of lymphocytic infiltration in pathogenesis;
however, the composition of infiltrating cells and their functional
activity differ significantly. As described above, OC tissues show
a predominance of CD8+ cytotoxic lymphocytes, which play a
key role in mediating the antitumor response. This is confirmed
by the pronounced expression of the apoptosis receptor CD95
(FAS) on the surface of tumor cells, rendering them sensitive to
immune-mediated destruction.
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NMMOOLMTOB, KOTOPbIE UrPaoT K/KOYEBYHD PONb B OMOCPEA0BaHWM
NPOTUBOOMYXONEBOTO OTBETA. ITOT (GaKT MOATBEPKAAETCA BbIPaXKEH-
HOW 3Kcmpeccueid peuenTtopa anonto3a CD95 (FAS) Ha nosepxHOCTU
OMyX0/eBbIX KNETOK, YTO AeNaeT UX YyBCTBUTENbHBIMU K MMMYHHOMY
YHUUTOXKEHUIO.

B ppyrom Hawem uccnegosanum [17], noceawgHHom PMXK,
OblN0 YCTAaHOBIEHO CHUXKEHWE ypoBHA CD8+ KNETOK NMpW PEe3NCTEHT-
HbIX GOpPMaXx OMyxonu, YTO CBUAETENbCTBYET 06 YKAOHEHUM OMNYyXOn OT
MMMYHHOTO HaA30pa, a Takxe Oblna oTMeYeHa runepakcnpeccus dak-
Topa HeKpo3a onyxonn TNF-a, NpoBOLMPYHOLEro MPOBOCMANUTENbHOE
COCTOSAHWE, YTO MOKET YrHeTaTb IPOEKTUBHbIN MMMYHHbIN oTBeT [17].
Takum obpaszom, npu PA npocnexmsaetca bonee BblpaxkeHHasa npes-
PacnoNoXeHHOCTb ONYX0/EBbIX KNETOK K anonTo3y, YTO OTKPbIBAET Nep-
CMeKTMBbI 414 NPUMEHEHWA UMMYHHbBIX NOAXOA0B K Tepanuu.

MakpodaranbHasa MHPUNBTPaLMA TaKKe LeMOHCTPUPYET NPoTH-
BOMO/OMKHbIE XapaKTepucTuku. Mpu PA npeobnasator CD163+ makpo-
darn, Torga Kak npu PMIK pesncTeHTHble OnyXonu LEMOHCTPUPYHOT
6onee HM3KyO NAOTHOCTL CD163+ KNETOK, YTO, BO3MOMKHO, CBA3AHO C
nofasneHnem nNpoTMBOONYXONEBOTO OTBETA.

3TV pa3nnuma NOAYEPKMBAKOT BAKHOCTb YY€Ta cneuudpurn mMu-
KPOOKPY)KEHUA OMyXONU Mpu pa3paboTKe HOBbIX TepaneBTUYECKUX
CTpaTerni, a TakKe YKasblBalOT Ha HEOBXOAMMOCTb MHAMBUAYANU3M-
pOBaHHOTO NoaxoAa K nedeHnto PA n PMMK. Ecam gna PA 6onee nep-
CMNEeKTMBHbIM NOAXOAOM ABNAETCA aKTMBALMA LIUTOTOKCUYECKOTO 3BeHa
UMMYHUTETa, TO Ana PMMX BaXKHbIM HanpaBneHNem MOXKET CTaTb MO-
AndUKaLMA NPOBOCNAAUTENBHOTO NPOGUAA MUKPOOKPYIKEHUA U CHU-
KEHWE 3KCMPECCHM aHTUAMONTOTUYECKUX Be/KOB.

3AKNIOMEHUE

Takum 06pa3om, MOXKHO 3aK/IHOUUTb, YTO PA3BUTUE ONYXONW MPU
PMX 1 PAl conpoBoxaaeTca npuBaedeHneM NeKoLMTOB, B YaCTHOCTH,
LIUTOTOKCMYECKMX IMMOLMTOB 1 Makpodaros npw PA, n T-xennepos u
MaKkpodaros npu PMMK. Mpu 3Tom, B CamMoi OMNyX0aM MHTEHCUBHOCTb
3TUX NPOLLECCOB HECKO/IBbKO BbILLE, @ ONYX0/EBbIE KNETKN He yXOAAT OT
MMMYHHOTO Pacno3HaBaHWsA, COXPaHAA PELLenTopbl anonTo3a Ha CBOel
noBepxHocTH. Takve yC0BUA AeNatoT LienecoobpasHbiM U3ydeHue nep-
CMEKTUB MMMYHOTEepanun g1a MeCTHOPACNPOCTPAHEHHOTO PE3UCTEHT-
HOTO pakKa.

In another of our studies [17], devoted BC, a decrease in the
level of CD8+ cells was found in resistant tumor forms, indicating
tumor evasion of immune surveillance; hyperexpression of tumor
necrosis factor TNF-a, which provokes a pro-inflammatory state
and may suppress an effective immune response, was also not-
ed [17]. Thus, in OC, a more pronounced predisposition of tumor
cells to apoptosis can be observed, which opens the door to the
use of immune-based therapeutic approaches.

Macrophage infiltration also demonstrates opposite char-
acteristics. In OC, CD163+ macrophages predominate, whereas
in BC, resistant tumors demonstrate a lower density of CD163+
cells, which may be associated with suppression of the antitumor
response.

These differences emphasize the importance of accounting
for the specific features of the tumor microenvironment when
developing new therapeutic strategies and indicate the need
for an individualized approach to the treatment of OC and BC. If
activation of the cytotoxic arm of immunity is @ more promising
approach for OC, then modifying the microenvironment's pro-in-
flammatory profile and reducing anti-apoptotic protein expres-
sion may be an important direction for BC.

CONCLUSION

Thus, it can be concluded that tumor development in BC
and OC is accompanied by the recruitment of leukocytes, includ-
ing cytotoxic lymphocytes and macrophages in OC and T-helper
cells and macrophages in BC. At the same time, the intensity of
these processes is somewhat higher in the tumor itself, while
tumor cells do not evade immune recognition, retaining surface
apoptosis receptors. Such conditions make it reasonable to study
the prospects of immunotherapy for locally advanced, resistant
cancer.
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