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AHHOTaLUs

BBeaeHue. MopdodyHKIMOHAMBHBIN CTaTyC CTOpOXeBoro JuMmdatudeckoro y3na (CJIY) sBisercsa mpo-
FHOCTHYECKUM paKTOpOM MeTacTasupoBaHHUA OMyxosu. COrJIacCHO COBpEMEHHBIM IpeJicTaBJeHUAM JUMPO-
reHHOe MeTacTa3upoBaHHUE OMyX0JiM Hanbosiee Bbicoko B CJIY, a mpu OTCYyTCTBUM B HEM METACTa30B BbICOKA
BEPOSATHOCTb OTCYTCTBUSI METACTA30B B PYyTrUX JHUMPaTHUUECKUX y3/aX. B anoxy pa3apaboTKu HOBBIX HMMYH-
HbIX METO/IOB JIeYeHHUs paKa MOJIOYHOM >KeJsie3bl BaXKHOM 3aJlauyeil CTAaHOBUTCS ompe/iesieHre GMOMapKepoB,
KOTOpble MOT'YT Npe/icKka3aThb CTaTycC JUMdaTHUecKUX y30B. lleJpb uccies0BaHUsA — U3YYNUTh KJIWHUYECKYIO
3HAaYMMOCTb OTHOCUTeJbHOTO coziep:kaHusl CD3+, CD20+-k/1eToK B CTOPOXeBbIX JUM(ATUIECKUX y3/1aX NPU
paKe MOJIOYHOH KeJsie3bl IPU OTCYTCTBHUU W HaJIMYMU B HUX MeTacTa3oB. MaTepHasibl M MeToAbl. [Ipu no-
MOIIM HMMMYHOTHCTOXMMHUYECKOr0 MeTo/ia n3ydyeHsnl CJIY 6e3 MeTacTa3oB U C MeTacTa3aMH, MOJyYeHHbIE BO
BpeMd Ollepaluy M0 MOBOAY paka MOJIOYHOH »xesie3bl Y 18 nanueHToB. Pe3yibTaThl. CpaBHUTENBHBIA MOD-
dosornyeckuil aHanus BbIsIBUJ, 4TO 4uca0 CD3- u CD20-UMMYHONO3UTUBHBIX KJIETOK ObLIO 3HAYUTESTHHO
Boille B CJIY 6e3 MeracTasoB. O6CykKAeHHe. B NpoTHBOONYX0J€eBOM UMMYHHOM OTBeTe NPUHUMAIOT yya-
CTHe TyMoOpa/ibHasd U KJIETOYHas CUCTeMbl HMMyHHUTeTa. KOHTpO/b HaZ pPOCTOM ONYXOJH OCYIeCTBJISIOT B
0oCHOBHOM T-ksieTKku. Pe3ysnbTaTbl NpOBeJeHHOIO0 HaMH HCCAe0OBAaHHUSA TOKa3aJd CPAaBHUTEJNbHO BBICOKHU
ux ypoBeHb B CJIY 6e3 MeractaTuiyeckoro mopakeHust. CBeJJeHUsI e O MPOTHBOOMYXOJEBOW aKTUBHOCTH
B-1mM$oLUTOB NPOTHBOPEYHBEI, MOKa3aHa KakK IMOJIOKUTEJNbHAsA, TaK U OTpHULlaTeJbHas poJib B-ki1eTok B
NPOTHBOOIYX0JIEBOM MMMYyHHUTeTe. Pe3ysbTaThl UCCAeL0BaHUM MOKasaay, yTo B CJIY ¢ BTOPUYHBIMHU OyYa-
raMmu omnyxoJsieBoro pocta yucjao CD20+ B k/1eTOK 3HauUTeJbHO HUXKe, YTO YKa3blBaeT Ha BaXKHYIO POJIb I'y-
MOpPa/JbHOI0 UMMYHHUTETA B JIONIOJHEHHE K KJIETOYHO-OIIOCPEeJ0BAHHOMY UMMYHUTETY NPU paKe MOJIOYHOU
KeJie3bl. 3ak/aouyeHue. KosnvectBeHHast orjeHka (CD3+CD20)-kneTok B CJ/IY MOXeT GbITh HCIOJIb30BaHA B
KauecTBe BO3MO)XHOTO MPOTHOCTUYECKOTO0 MapKepa MPH METACTa3MpPOBAHUHW OMYXOJIH MOJIOYHOH >KeJse3bl.
KimoueBble c10Ba: pak MOJIOYHOH »KeJie3bl, CTOPO’KEeBOH JTMMPaTHIECKUH y3eJl, HIMMYHOTOCTOXUMHUS
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Abstract

Introduction The morphofunctional status of the sentinel lymph node (SLN) is a prognostic factor of tumor
metastasis. According to the modern concept, lymphagenic metastasis of the tumor is highest in the SLN, and in the
absence of metastases in it, the probability of the absence of metastases in other lymph nodes is high. In the era of the
development of new immune treatments for breast cancer, the identification of biomarkers that can predict the status
of lymph nodes becomes an important task. The aim is immunohistochemical study of the expression level of T- and
B-lymphocyte markers in breast cancer in the absence and presence of metastases in them. Materials and methods
Sentinel lymph nodes without metastases and with metastases obtained during breast cancer surgery in 18 patients
were studied using the immunohistochemical method. Results Comparative morphological analysis revealed that the
number of CD3- and CD20-immunopositive cells was significantly higher in the SLN without metastases. Discussions
The humoral and cellular immune systems take part in the antitumor immune response. Control over the growth of
the tumor is carried out mainly by T cells. The results of our study showed a relatively high level of them in the SLN
without metastatic lesion. The information about the antitumor activity of B-lymphocytes is contradictory since both
the positive and negative role of B-cells in anticancer immunity is shown. The results of the studies showed that in
the case of secondary foci of tumor growth, the number of CD20+ B cells is significantly lower, which indicates the
important role of humoral immunity in addition to cell-mediated immunity in breast cancer. Conclusion Quantitative
evaluation of (CD3+CD20) cells in the SLN can be used as a possible prognostic marker for breast tumor metastasis.
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BBEJEHUE TOJIOTUYECKOT'0 OTBETA OMYyX0JIU (MPU3HAHHBINA CYyppo-

MopdodyHKIMOHANBHBIM CTAaTyC CTOPOXKEBOIO
aumbaTtudeckoro y3saa (CJ/IY) sBaseTcs NpOrHOCTHU-
yecKUM (aKTOpOM MeTacTasMpOBaHUs OIyxosu [1-
9]. CorsiacHO COBpeMeHHBIM INpeJCTaBJeHUAM JIMM-
¢doreHHoe MeTacTa3UpPOBAaHHE OMYXOJM HauboJsee
BbICOKO B CJIY, a npy OTCYTCTBUMU B HEM MeTacTa30B
BBICOKA BEPOSITHOCTb OTCYTCTBUS METACTa30B B Apy-
rux JuMdaTUIecKUX y3Jax omyxoau [10-12]. B amo-
Xy pa3pabOTKHU HOBBIX HMMYHHbBIX METOJ[OB JIeYEHHs
paKa MOJIOYHOM >KeJsie3bl BOXKHOW 3a/layell CTAaHOBUT-
csl onpe/iesieHHe 6MOMapKepPOB, KOTOPbIe MOTYT Mpe/-
CKasaTb cTaTyc JuMdaTuieckux ysnos [13]. [IpoTu-
BOpaKOBble UMMYHHbIE MEXaHU3MbI UT'PAIOT BAXKHYIO
poJib B MHAYKLHH, PAa3BUTHUM U PacHpOCTPaHEHUU
3JI0KaueCTBEHHbIX 3a60JieBaHUM y yesioBeka [14, 15].
KieTku kak BpOXAEHHOTro, Tak M aJalTUBHOIO HM-
MYHHOTO OTBeTa GbLIM OGHApPYKEHBI MPU MHPOKOM
CIEKTpe COMUHBIX GOpM paka yesoBeKa (MOJOYHOU
JKeJIe3bl, KeJTyJOYHO-KUIIEYHOr0 TPaKTa, MOYeIoJIo-
BOM CHUCTEMBI, F'0JIOBBI U IIEW U MeJAaHOMBbI), U HaJlH-
yye BbIpaKEHHOI'0 JHMMGQOLUTApHOr0 MHUIIbTpPATa
KOppeJIUpyeT C XOPOLIMM JIOJITOCPOYHBIM KJIMHHUYe-
CKHUM Hcxo/1oM [16-30]. Y »keHIIMH ¢ paKOM MOJIOYHOU
JKeJie3bl, NMPOXOASANMX HEOa'bIOBAHTHYID XUMHOTeE-
panuio, 6bLJIO MOKA3aHO, YTO 3HAYUTEJbHOE YHCJIO
onyxoJb-UHGUAbTpUpytoux auMdonutoB (TILs)
KOppeJIUpyeT C yBeJW4YeHHEeM YacTOThl MOJIHOTO Ma-

raTHbIA MapKep y/IydlleH!s] KIMHUYEeCKOro UCX0/ia) B
MEePBUYHON OMyX0JX MOJIOUHOMU xesie3bl [31-33]. On-
Hako Ha/imuMe U coctaB TILs B ApeHUPYIOLMX OMYX0J/1b
CTOPOXKEBBIX JTUMPATUUECKUX Y3/1aX KaK KOCBEHHOTO
OTPa)KeHUs COCTOSIHUsI NPOTHUBOONYX0JIEBOIO HUMMY-
HUTETA U3y4deHbl HegocTaToyHo. Ouenka TILs B meTa-
CTaTUYECKUX OIYXOJIEBBIX MOPAKEHUAX, OE3yCJOBHO,
SIBJISIETCS BaXKHOU 06JIACTBIO AJI OYAYIIUX UCCIe[0-
BaHUH, U UMelOlIMecs] B HacTosilllee BpeMsl JaHHbIe
CBU/I€TEJIbCTBYIOT O TOM, 4TO pacnpegesneHue TILs B
JMMaTHYeCKUX y3J1aX MOXKeT NpeJCcTaB/sATb IPOTHO-
CTHUYeCKyI0 LeHHOCThb [34]. JlumdaTuveckue ysubl ¢
MeTacTa3aMH MMeKT Ba)KHble UMMYHOJIOTUYECKUE U
CTPYKTYpHbBIE OTJINYHS OT Y3JI0B, He IOPaKEeHHbIX OITy-
XO0JIEBBIM IPOLECCOM, ellle 0 paclnpoCTpaHeHUs mep-
BUYHOT0 HOBOOGpa3oBaHus [35-38].

llenb uccnemoBaHUSA - H3YYUTb KJAMHHUYECKYIO
3HAYMMOCTb OTHOCHUTeJbHOro cojaepkaHusg CD3+,
CD20+-K/J1€TOK B CTOPOXKEBBIX IUMGATUUECKUX Y3J1aX
IIpY paKe MOJIOYHOM KeJie3bl P OTCYTCTBUH U HaJIU-
YHU B HUX MeTacTa30B.

MATEPHAJIbI U METO/IbI

M3y4yeHbl cTOpO)KeBble JMMbATUYECKHE Y3JIbI, T0-
JlydeHHble BO BpeMsl oIlepaliiy 110 M0BOAY paKa MoJIoY-
Hol esie3bl oT 18 nauneHToB [AY3 Pecny61MKaHCKOTO
KJIMHWY€ECKOI0 OHKOJIOTHYecKoro AaucnaHcepa (r. Yda).
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CpefHUM BO3paCT »KeHUIIWH cocTaBua 60,9 + 26 roza.
KpuTepueM BKJIIOYEHHUS] B HCCIEeLOBAaHHUE SBJSJIOCH
Hasinuue y 60J1bHBIX paHHero (T1-T2) paka MosioyHOH
»KeJie3bl C KIMHUYEeCK HeTaTHBHBIMU PErHOHapHBIMHU
JMMaTH4YeCKUMHU y3/1aMH, TIOMUHaNIbHBIM A, B Her2 /
neu-HeraTUBHBIM MUMMYHOTHUCTOXHMUYECKUM TMOATH-
IIOM paKa MOJIOYHOH >keJie3bl. BceM 60JIbHBIM Ha Ipe-
JIONIEPALIOHHOM 3Tare MPOBOJUJIN TPenaH-O1OTICHIO
MOJIOYHOH >KeJie3bl C MOC/eAyIOIUM T'HUCTOJIOTHYe-
CKHUM U UMMYHOTHCTOXMUMHYECKUM HCCIe[0BaHUEM,
W3 wuccinenoBaHUsA ObLIM MCKJIOYEHBI OOJIbHbIE C
BHYTPHUIIPOTOKOBBIM I'MCTOJIOTUYECKHUM THUIIOM pakKa,
MYJIBTUIEHTPUYHOUN UJIU MYJIbTUDOKATBHON GpopMOH
pocTa, a TakXke GOJIbHbIE, KOTOPbIM paHee BBIMOJI-
HSJIM KaKoe-JM00 XUpPypruyeckoe BMeLIAaTeJbCTBO
B 30HaxX PErvoHapHOro JUMQPOOTTOKA, a TaKKe Heo-
ambloBaHTHoe JiedeHue. [l uaeHtudukanuu CJIY
MCI0JIb30BAJICS PaJIMOM30TONHBIN MeTO, NpeAnoJa-
ralouui npuMeHeHde pajguvouyna Gamma Finder II.
[launenTtam co craguent T1-2ZNOMO mapaapeosispHO
BBoAMM npenapaT Texneout (Tc99) B no3e 60-75
MBxk (0,5-1,0 ma1) 3a 12-14 yacoB [0 HayaJja omnepa-
LMU. UHTpaonepaMOHHbIN TOUCK CUTHAJIBHOTO JINM-
daTuyeckoro yssa OCYLECTBJSAJICS raMMa-30H/I0M
Gamma Finder® II. Kycouku TkaHell dukcupoBasu
B 10%-M HelTpaJbHOM dopMasvHe, 006e3BOXKHUBAIN
B CIUPTax BOCXOJsIed KOHLEHTpPalUX U 3aJuBald
B mnapadpuH. UMMyHOrMCTOXMMHUYECKHE HCCJIe/l0Ba-
HUS OCYILeCTBJISJIM Ha TapapUHOBBIX Cpe3ax TOJILIH-
HOHM 5 MKM C ITOMOIIbIO CKAHUPYIOIEr0 MUKPOCKOIIA
3DHISTECH PANNORAMIC 250 Flash (3DHISTECH
Ltd, Hungary) nporpaMMoii aHasn3a HU306parkeHUH
3DHISTECH. Oxpacky npoBOAWJIM Ha UMMYHHOTHU-
crocteiinepe Roche Ventana BenchMark Ultra (Roche
Diagnostics) ¢ npuMeHeHHeM MePBUYHBIX MOHOKJIO-
HasbHbIX aHTUTesn npotuB CD3 (Roche Diagnostics,
kJ0H SP7, 1:15), CD20 (Roche Diagnostics, kion L26,
1:125). OueHky ceniuUYHOCTU peaKL U POBOAUIN
NpY OKpalIMBaHUHU CPe30B 6e3 epBUYHbIX aHTUTEJI C
NpUMeHEHNEM peareHTa OTPUIATEIbHOT0 KOHTPOJIS.
Pe3ysbTaTbl UMMYHOTHCTOXMMHUYECKOIO OKpallKBa-
HUS NpenapaToB U3y4YeHHbIX TKaHeH OLleHUBaJIU BU-
3yaJIbHO MO/, CBeTOBBIM MHUKpocKonoM ZEISS Primo
Star ¢ mporpamMMHBIM 06ecniedenreM ZEISS Labscope.
KosmdecTBO KJIETOK, 3KCHPECCHPYIOIIUX H3ydae-

Mble MapKephbl, BbIpakajli B BHU/Jle CpeJHEero 4ucJjaa
MMMYHONO3UTUBHBIX KjeToK Ha 100 MkM?, nmojcyer
KOTOpBIX NMPOU3BOAUIU B 20 MOJISAX 3peHUs KaxA0ro
o6pasua npu yBeandeHuu x400 [39]. CpaBHUTE/IbBHOE
MopdoJIOTUYECKOE HCCIel0BaHUE IPOBOJUJIOCH B
JByx rpynmnax: CJIY 6e3 meTtactazos (C/IY-,n=9),CJ/IY ¢
MeTacTa3aMU pasjnyHoro oobema (CJ/Y+, n =9).

CTaTUCTHUYeCKyl0 00pabOTKYy [JaHHbIX IPOU3BO-
JWJIU B NakeTe NpukaazHbIX nporpamMm STATISTICA
V.7.0 («StatSoftinc», CIIA). Bun pacnpeneseHust npu-
3HAKOB B IpyNmax OLeHUBAJU C IOMOIbI0 KPUTEPUS
[Hanupo - Yunka. [lockosibKy pacnpejie/ieHHe KOJIH-
YeCTBEHHbIX MPHU3HAKOB MOAYUHSJIOCH 3aKOHY HOP-
MaJIbHOTO paclnpe/iejieHus], JaHHble Mpe/CcTaBJIeHbI
B BuJZle M + m, rae M - cpesHee apudMeTHUECKOE, M
- omwubKa cpegHero apupmMernyeckoro. CpaBHeHHe
MPOBO/IMJIN C TIOMOIIbIO NTAapaMeTPUYECKHUX METO/I0B
(t-xkputepuit CThiofieHTa). Pa3/1Muns CYUTANIHN CTATH-
CTUYECKU 3HAUUMbIMU npu p < 0,05.

PE3YJIBTATbI

PesynbTaThl NpoBeIeHHOI0 KMMYHOTIUCTOXUMUYE-
CKOro HccjaenoBaHusl Mmokasaad, 4To CD3+ T-kiaeTku
0OHapy>KMBa/JINCh NpPEUMYLIECTBEHHO B IapaKoOpTH-
kasibHOU 30He CJIY (Tab6s1. 1). CpaBHUTEIbHBIN aHAIU3
BBIABMJI, YTO 4nca0 CD3+ KJIeTOK 3HAaUUTEIbHO BbIllIe
B NApaKOPTUKAJbHOM 30He, MAKOTHBIX TshKax U 06.1a-
cTU Karncysbl CJIY, He mopa>keHHOr0 MeTacTa3aMHu.

CD20+ B-nuMQouUTOB BbISBIEHO 60JIblIEe BCETO
B IMMPOUJHBIX QOJIIMKY/aX, 4yTh MeHbIlIe - B apa-
KOPTHUKaJIbHOW 30He, HEKOTOpPOe KOJINYeCTBO KJIETOK
BCTPeYasoch B MPOMEXYTOYHbIX CHHYCaX U eIMHUY-
Hble KJIeTKH BBIABJAJINCDH B KaIlCyJIe y3Ja. BeIABIeHO,
YTO NPHU MeTacTaTUYeCKOM MOPaKEHUU BO BCEX U3Y-
yeHHbIX 30Hax CJIY uncsio CD20-UMMYyHONIO3UTUBHBIX
KJIETOK 3HaUYUTEeJbHO HIKe (Tab.1. 1).

OBCYXKAEHHUE

B mpoTuBoOmMyX0/ieBOM HUMMYHHOM OTBETE IpHU-
HUMAIOT ydacTue rymopasbHas (B-nmumdouutsl) u
kjaeTouyHas (T-nuMdponuThI) CUCTEMbl UMMYHUTETA.
KoHTpoJib HaZ, POCTOM OIYXO0JIM OCYLIECTBJISAIOT B OC-
HOBHOM T-KJIETKH, POJIb KOTOPBIX B PAa3JIMYHbIX TUIIAX
OTYXOJIM YCTaHOBJIEHA. B MHOTO4YHMC/IEHHBIX UCCIE[0-
BaHHUSX in vitro nokasaHo, 4TO nMonyJasauus T-KJIeToK,

Ta6auna 1

KJ1eTO4YHbIN COCTAB CTPYKTYPHBIX KOMIIOHEHTOB JIMM(PATUIECKUX Y3/10B 6€3 METACTaTUYECKOT0 MOPAXKEHHS U ITPU
MeTacTa3upOBaHHUU paKa MOJIOYHOH KeJie3bl (cpefHee YyMcI0 K1eTok Ha 100 Mm% M + m)

[TokasaTenb I'pynna Meparanpiii Mapaxoprukanbras MAKOTHBIE TXKU Kancysa
dosnukyn 30Ha
CIIY- 0,374 1,116 0,879 0,137
+0,087 + 0,335 +0,196 +0,031
CD3+
CIIY+ 0,458 0,861 0,577 0,125
+0,022 +0,024* +0,002* +0,021*
CIIY- 2,352 1,153 1,528 0,106
+0,023 +0,172 + 0,033 +0,036
CD20+
CIIY+ 1,884 0,722 0,686 0,055
+0,117* +0,39* +0,522* +0,024*

IlpumeuaHue: * - cmamucmu4ecku 3Ha4uUMble pazauvusi no cpasHexuro ¢ epynnoli (C/1Y-) npu p < 0,05.
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aKTUBU3UPOBAaHHAsl AHTUTEHOM, CIoco6HA Toja-
BJIITb MPOTHUBOOIYX0JIEBbIN OTBeT [40-44]. Pesysb-
TaTbl NPOBEJEHHOr0 HaMH MCC/e/l0BaHUS MOKa3alu
CpPaBHUTEJIbHO BbICOKUHU UX ypoBeHb B CJIY 6e3 MeTa-
CTaTUYeCKOTO MTOPAKEHHUS.

CBefieHUA e O NMPOTHUBOOIYX0JIEBOM aKTHUBHOCTH
B-nmnMonuToB npoTuBOpevrBEl. Pe3ysbTaThl psja uc-
C/1eIOBaHUM CBU/IETEIbCTBYIOT KaK O NMOJIOXKHUTEBbHOH,

3TO MOXKET CBUAETEJIbCTBOBATL O TOM, YTO I'yMOPaJIb-
HbIN WMMYHHUTET B AOIIOJIHEHHE K KJIETOYHO-0IIOCpEeao-
BAHHOMY MMMYHHTETY, BOSMOKHO, UMEET 3Ha4Y€HHEe ITPpU
pake MOJIOYHOH KeJsie3bl, 4TO CjleAyeT YyYUThbIBATb IPU
HMMYHOTEpaIIuy 3TOro OHKOJIOTHYECKOI'0 3a60J1eBaHUSI.

3AK/IIOYEHHUE
JIt060¥1 aHa/IM3 MPOTHOCTUYECKOTO 3HAUYEeHUs OIy-

TaK ¥ OTPULLATEbHOW POJIK B-K/1€TOK B IPOTHUBOOIYXO-
JleBoM UMMyHuTeTe. C 0iHOM CTOPOHBI, B-k1eTku MoryT
MI0JIOXKUTE/IBHO PeryJMpoBaTh KJ1eTOYHble UMMYHHbIe
OTBETBI, BBICTYNAs B KadyecTBe aHTUI€HIPe3eHTHUPYIO-
mux kaetok A CD4+ u CD8+ umMponuToB, HHAYIHU-
pys creludUYecKyro AJs1 OMyXOJIH IIUTOTOKCHYECKYIO
aktuBanum T-kietok [45-47]. [lokaszaHo, 4To AebULUT
CD20-s3xcnpeccupyrolyx B-Ky1eTOK BbI3bIBaeT porpec-
CUpOBaHMe OIyX0JIEBOTO Ipoliecca B JIETKUX MBbIILIEH,
BHYTPHUBEHHO MHbEMPOBaHHbIX MejlaHOMON B16-F10
[48]. C mpyro#t cTopoHBbl, B-KjeTKH npoayupyoT Iu-
TokuHbI (IL-10 u TGF-B), 3a cueT KOTOPBIX UHTUOUPYIOT
¢ynkuuo Th1l/CD8+ T-kJ1eTOK U CIIOCOOGCTBYIOT MPOJIH-
depauuu onyxosu [49].

Pe3sysnbTaThl HallMX MCCAeOBAaHUHM MOKa3aJy,
yro B CJ/IY Cc BTOPHYHBIMM O4YaraMH OILyX0JIEBOTO
pocta 4ucio CD20+ B kJyeTOK 3HAYUTENLHO HUXKE.

X0JIb-UHQUJIBTPYIOIIUX JUMPOLUTOB MIPU COJUAHBIX
OTYXOJISIX HE MOXKeT OCHOBBIBATBCSl HA U3yYeHUHU 00-
pasioB MEepBUYHON ONyXOJH U JOJKEH YYHUTBHIBATh
Ipyrue ¢akTophl, Takue Kak coctaB TILs, pacmpe-
JleJleHWe B pas/JMYHbIX aHAaTOMMUYECKUX y4YacCTKax,
CBA3aHHBIX C MIEPBUYHOM ONyxoJsbl0. BBUAY orpaHu-
YEeHHBIX JAaHHbBIX, UMEWIIUXCAd B 3TOM OTHOIIEHHUH
IpU pakKe MOJIOYHOMW >KeJsle3bl, LleJbI0 JAaHHOTO HC-
c/leloBaHUsA Oblja oLleHKa MopdoJiornyeckoro pac-
npenenenus T-kinetok (CD3+) u B-kietok (CD20+)
B OTCYTCTBMM MeTAcTa30B M MpPU MeTacTaTHYeCKOM
MOpPaXeHWH B CTOPOXKEBbIX JIMMPATHIECKUX y3J1aX pU
pake MOJIOUHOU :keJe3bl. [[oKa3aHO CHIDKeHUE 4HCIa
(CD3+CD20)-knetoxk B CJIY mpu MeTacTasupoBaHUU
OTYXOJIK MOJIOYHOMH 7KeJie3bl.

CITUCOK UCTOYHUKOB

1. Ganaraj A., Kuhn J.A., Jones R.C. et al. Predictors for nonsentinel node involvement in breast cancer patients with
micrometastases in the sentinel lymph node. Proc (Bayl Univ Med Cent). 2003;16(1):3-6. https://doi.org/10.1080/089982
80.2003.11927881.

2. Herrero M,, Ciérvide R, Calle-Purén M.E. et al. Macrometastasis at selective lymph node biopsy: A practical going-for-
the-one clinical scoring system to personalize decision making. World ] Clin Oncol. 2021;12(8):675-687. https://doi.
org/10.5306/wjco.v12.i8.675.

3. Wang G., Zhang S., Wang M. et al. Prognostic significance of occult lymph node metastases in breast cancer: a meta-analysis.
BMC Cancer. 2021;21(1):875. https://doi.org/10.1186/s12885-021-08582-1.

4.Houvenaeghel G., de Nonneville A., Cohen M. et al. Lack of prognostic impact of sentinel node micro-metastases in endocrine
receptor-positive early breast cancer: results from a large multicenter cohort. ESMO Open. 2021;6(3):100151. https://doi.
org/10.1016/j.esmoop.2021.100151.

5. Apple S.K. Sentinel Lymph Node in Breast Cancer: Review Article from a Pathologist’s Point of View. ] Pathol Transl Med.
2016;50(2):83-95. https://doi.org/10.4132 /jptm.2015.11.23.

6. AutonoBa W.B., AnemnkoBa O.M. Purep A.H., Mamyposa I'A. /luarHocTuyeckas 3HaYUMOCTb JUM(}aJeHIKTOMUU U
GUOIICUH CTOPOXKEBOTO IMMoy3Ja y nanueHToK ¢ [ u Il ctaguelt paka tesa matku. JJoktop.Py. 2021;20(8):59-63. https://
doi.org/10.31550/1727-2378-2021-20-8-59-63.

7. 3uxkupsixomkaeB A.Jl, I'pymmna TH. CrapkoBa M.B. ¢ coaBT. MeToabl [UAarHOCTUKH CTOPOXKEBOTO JUMQATHIECKO-
ro y3/ja y GOJIbHBIX PAaKOM MOJIOUHOH >KeJsie3bl. CUOUPCKUN OHKoJIOrHueckui >kypHast 2020;19(5):88-96. https://doi.
org/10.21294/1814-4861-2020-19-5-88-96.

8. CemuryazoB B.®, KpuBopoTtbko I1.B., Kunsiosa E.K. ¢ coaBT. /IBasniaTUeTHUN ONBIT U3y4YeHHUST OGUOTICUH CUTHAJIbHbBIX
JMMQaTHIECKUX Y3/I0B IPHU paKe MOJIOYHOM keJie3bl. OMyXoJIH )KeHCKOH penpoAyKTUBHOU cucteMbl. 2020;16(1):12-20.

9. CrapkoBa M.B,, 3ukupsxompxaeB A.[l., ['pymuHa T.U. ¢ coaBT. [luarHocTuueckasi 3HaYUMMOCTb GUOIICUU CTOPOXKEBOTO JIUMba-
TUYECKOTO y3J1a y 60JIbHbIX PAHHUM PAaKOM MOJIOYHOH xesie3bl. OHKoJorus. JKypHau um. [LA. Tepuena. 2019;8(6):422-427.
10. Ermakov A.V,, Zikiryahodzhaev A.D., Saribekyan E.K. et al. The biological conceptualization of the sentinel lymph node.
Malignant Tumours. 2016;4:5-13. https://doi.org/10.18027/2224-5057-2016-4-5-13.

11.Maguire A., Brogi E. Sentinel Lymph Nodes for Breast Carcinoma: A Paradigm Shift. Arch Pathol Lab Med. 2016;140(8):791-
798. https://doi.org/10.5858/arpa.2015-0140-RA.

12. Faries M.B., Morton D.L. Chapter 5. The clinical significance of lymph node metastasis. Lymphangiogenesis in Cancer
Metastasis. Stacker SA, Achen MG (eds.). ©Springer Science+Business Media B.V. 2009;83-118.

13. Mascarel 1., MacGrogan G., Picot V., Mathoulin-Pelissier S. Prognostic significance of immunohistochemically detected
breast cancer node metastases in 218 patients. Br ] Cancer. 2002;87(1):70-74. https://doi.org/10.1038/sj.bjc.6600420.

14. MenpHukoB B.JI, Mutpodanosa H.H., MenbHukoB JI.B. [IpoTuBoOIyx0/1eBbIif UMMYHUTET: y4eb. mocobue. [lensa: U3a-
Bo [I'Y, 2015. 84 c.

15. llly6una U)K, Ceprees A.B., MamepioBa JI.T. c coaBT. CoBpeMeHHbIe IpeJCTaBIeHUs 0 IPOTHBOOINYyX0J1€BOM HMMYHUTETE.
Poccuiickuii 6uoTepaneBTUYecKkuii ;xypHas. 2015;14(3):19-28. https://doi.org/10.17650/1726-9784-2015-14-3-19-28.
16. Berghoff A.S., Fuchs E., Ricken G. et al. Density of tumor-infiltrating lymphocytes correlates with extent of brain edema
and overall survival time in patients with brain metastases. Oncoimmunology. 2016;5:e1057388. https://doi.org/10.1080/
2162402x.2015.1057388.

17. Bremnes R.M., Busund L.T, Kilvaer T.L. et al. The Role of Tumor-Infiltrating Lymphocytes in Development, Progression,
and Prognosis of Non-Small Cell Lung Cancer. ] Thorac Oncol. 2016;11:789-800. https://doi.org/10.1016/j.jtho.2016.01.015.

Ypanbckuii MeguUMHCKUN )xypHau / Ural medical journal. Tom 21 Ne 6. 2022 16



OnkoJiorus, Jy4deBas Tepanus / Oncology, radiation therapy

18. Burugu S. Asleh-Aburaya K., Nielsen T.O. Immune infiltrates in the breast cancer microenvironment: detection,
characterization and clinical implication. Breast Cancer. 2017;24(1):3-15. https://doi.org/10.1007 /s12282-016-0698-z.
19.Nguyen N, Bellile E.,, Thomas D. et al. Tumor infiltrating lymphocytes and survival in patients with head and neck squamous
cell carcinoma. Head Neck. 2016;38:1074-1084. https://doi.org/10.1002/hed.24406.

20. Zeng D.Q,, Yu Y.F, Ou Q.Y. et al. Prognostic and predictive value of tumor-infiltrating lymphocytes for clinical therapeutic
research in patients with non-small cell lung cancer. Oncotarget. 2016;7:13765-13781. https://doi.org/10.18632/
oncotarget.7282.

21. Zikich D., Schachter ]., Besser M.]. Predictors of tumor-infiltrating lymphocyte efficacy in melanoma. Immunotherapy.
2016;8:35-43. https://doi.org/10.2217 /imt.15.99.

22.Aasebg K., Bruun ., Bergsland C.H. et al. Prognostic role of tumour-infiltrating lymphocytes and macrophages in relation to
MSI, CDX2 and BRAF status: a population-based study of metastatic colorectal cancer patients. Br ] Cancer. 2022;126(1):48-
56. https://doi.org/10.1038/s41416-021-01586-5.

23. Chen D.S., Mellman I. Elements of cancer immunity and the cancer-immune set point. Nature. 2017;541(7637):321-330.
https://doi.org/10.1038/nature21349.

24. Schalper K.A., Brown .J, Carvajal-Hausdorf D. et al. Objective measurement and clinical significance of TILs in non-small
cell lung cancer. ] Natl Cancer Inst. 2015;107(3). https://doi.org/10.1093 /jnci/dju435.

25. Kayser G., Schulte-Uentrop L., Sienel W. et al. Stromal CD4/CD25 positive T-cells are a strong and independent prognostic
factor in non-small cell lung cancer patients, especially with adenocarcinomas. Lung Cancer. 2012;76(3):445-451. https://
doi.org/10.1016/j.lungcan.2012.01.004.

26.Donnem T, Hald S.M., Paulsen E.E. et al. Stromal CD8+ T-cell density-a promising supplement to TNM staging in non-small
cell lung cancer. Clin Cancer Res. 2015;21(11):2635-2643. https://doi.org/10.1158/1078-0432.CCR-14-1905.

27.Zou W, Zhou M.L., Zhang L.Y. et al. Immune Score Predicts Outcomes of Gastric Cancer Patients Treated with Adjuvant
Chemoradiotherapy. ] Oncol. 2021;9344124. https://doi.org/10.1155/2021/9344124.

28. Barbosa A.M., Martinho 0., Nogueira R. et al. Increased CD3+, CD8+, or FoxP3+ T Lymphocyte Infiltrations Are Associated
with the Pathogenesis of Colorectal Cancer but Not with the Overall Survival of Patients. Biology (Basel). 2021;10(8):808.
https://doi.org/10.3390/biology10080808.

29. Crenuna M.b., LlapeBa E.B., 2KapoB A.A. c coaBT. UHPuUIbTpUpYOLIME 0MYX0J1b JUMPOLUTHI: 6MOJIOTHYECKast CYTh U KJIU-
HHUYECKOe 3HaYeHUe IPU paKe MOJIOYHOU KeJsie3bl. Poccuiickuil oHKosiorndeckuit xxypHait. 2016;1-2:92-100.

30. Abousamra S., Gupta R., Hou L. et al. Deep Learning-Based Mapping of Tumor Infiltrating Lymphocytes in Whole Slide
Images of 23 Types of Cancer. Front Oncol. 2022;11:806603.

31.Eird N,, Pidal I, Fernandez-Garcia B. et al. Impact of CD68/(CD3+CD20) ratio at the invasive front of primary tumors on distant
metastasis development in breast cancer. PLoS One. 2012;7(12):e52796. https://doi.org/10.1371 /journal.pone.0052796.
32.Van Berckelaer C., Vermeiren ., Vercauteren L. et al. The Evolution and Prognostic Role of Tumour-Infiltrating Lymphocytes
and Peripheral Blood-Based Biomarkers in Inflammatory Breast Cancer Patients Treated with Neoadjuvant Chemotherapy.
Cancers. 2021;13(18):4656. https://doi.org/10.3390/cancers13184656.

33. Konig L., Mairinger ED., Hoffmann O. et al. Dissimilar patterns of tumor-infiltrating immune cells at the invasive tumor
front and tumor center are associated with response to neoadjuvant chemotherapy in primary breast cancer. BMC Cancer.
2019;19(1):120. https://doi.org/10.1186/s12885-019-5320-2.

34. Luen S., Salgado R,, Fox S.B. et al. Tumour-infiltrating lymphocytes in advanced HER2-positive breast cancer treated with
pertuzumab or placebo in addition to trastuzumab and docetaxel: a retrospective analysis of the CLEOPATRA study. Lancet
Oncology. 2017;18:52-62.

35. Bosruenko H.H., Bopucosa 0.B., MesnbHukoBa B.10. ¢ coaBT. CpouHOE MHTpaoNepanioOHHOE IIUTOJIOTHYecKoe UCCIe/[0-
BaHHE CTOPOXKEBBIX JIUMPATUIECKHUX y3JIOB DY PAHHEM paKe MOJIOYHOM kese3bl. OHKostorus. XKypHan uMm. ILA. TepreHa.
2019;8(3):169-174. https://doi.org/10.17116/onkolog20198031169.

36. CtapkoBa M.B., 3ukupsaxomxkaes A./l., ['pymuHa T.W. c coaBT. [[uarHoctTudeckas 3HaYUMOCTb GUOTNICUU CTOPOXKEBOTO JINM-
¢daTudeckoro ysJa y 60JbHbIX pAHHUM PaKOM MOJIOYHOH jkesie3bl. OHKos1orust. 2KypHau um. [1.A. Tepuena. 2019;8(6):422-
427. https://doi.org/10.17116/0onkolog20198061422.

37.pimnakosB /1.3, baxkanos A.b. MopdomeTprieckoe 1 IMMYHOTHCTOXUMUYECKOE UCC/IE€J0BAaHKE PETHOHAPHBIX TUMATUIECKUX
Y3JI0B PH pake xesryaka. Kazanckuit MeaumHckui »xxypHasL 2015;96(6):971-978. https://doi.org/10.17750/KM]J2015-971.

38. Ermakov A.V, Saribekyan E.K,, Ablitsova N.V,, Usov EN. Sentinel lymph nodes in malignant tumors. Malignant Tumours.
2017;1:70-77. https://doi.org/10.18027/2224-5057-2017-1-70-77.

39. llapadyTtauHoBa JI.A. MopdodyHKIIMOHA/NIbHbIE H3MEHEHUSI HEPBHOU, UMMYHHOM U PENPOAYKTUBHOM CUCTEM MPH BO3-
JlefiCTBUY HAHOPAa3MepHOTro IUOKCH/Ia TUTaHa B GOpMe pyTHJIA: IUC. ... JOKT. 6101, HayK. Kasansp, 2019. 258 c.

40. Fanunes L1.X., Pycramxanos PA., Kasipranus LI.P, TypcymeroB /I.C. HeosninMdoreHe3 1 UMMyHOTHCTOXMMHUYECKOE UCCIIe-
JloBaHUe JUMPaTUUECKUX Y3JI0B IIPU paKe MOJIOYHOH KeJie3bl. KpeaTuBHasA xupyprus u oukosiorust. 2019;9(4):266-272.
41.Kwaky, Koh]., Kim D.W.etal. Immunoscore encompassing CD3+and CD8+ T cell densities in distant metastasis is arobust prognostic
marker for advanced colorectal cancer. Oncotarget. 2016;7(49):81778-81790. https://doi.org/10.18632 /oncotarget.13207.

42. Gabrielson A., Wu Y., Wang H. et al. Intratumoral CD3 and CD8 T-cell Densities Associated with Relapse-Free Survival in
HCC. Cancer Immunol Res. 2016;4:419-430. https://doi.org/10.1158/2326-6066.cir-15-0110.

43.SalgadoR., DenkertC., DemariaS.etal. The evaluation of tumor-infiltratinglymphocytes (TILs) in breast cancer: recommendations
by an International TILs Working Group 2014. Ann Oncol. 2015;26:259-271. https://doi.org/10.1093 /annonc/mdu450.

44. Topalian S.L., Taube J.M., Anders R.A., Pardoll D.M. Mechanism-driven biomarkers to guide immune checkpoint blockade
in cancer therapy. Nat Rev Cancer. 2016;16(5):275-278. https://doi.org/10.1038/nrc.2016.36.

45. Lee WS, Park S., Lee W.Y. et al. Clinical impact of tumor-infiltrating lymphocytes for survival in stage II colon cancer.
Cancer. 2010;116:5188-99. https://doi.org/10.1002 /cncr.25293.

46. Van den Bosch G.A. Ponsaerts P, Nijs G. et al. Ex vivo induction of viral antigen-specific CD8 T cell responses using
mRNA-electroporated CD40-activated B cells. Clin Exp Immunol. 2005;139(3):458-467. https://doi.org/10.1111/j.1365-
2249.2005.02733.x.

47. DiLillo D.J., Yanaba K., Tedder T.F. B cells are required for optimal CD4+ and CD8+ T cell tumor immunity: therapeutic B
cell depletion enhances B16 melanoma growth in mice. ] Immunol. 2010;184(7):4006-4016.

48. Sorrentino R., Morello S., Forte G. et al. B cells contribute to the antitumor activity of CpG-oligodeoxynucleotide in a mouse
model of metastatic lung carcinoma. Am | Respir Crit Care Med. 2011;183(10):1369-1379.

17 Ypanbckui MeJUUMHCKUHN )KypHau / Ural medical journal. Tom 21 Ne 6. 2022



OnkoJiorus, Jy4deBas Tepanus / Oncology, radiation therapy

49. Taghavi N., Mohsenifar Z., Baghban A.A., Arjomandkhah A. CD20+ Tumor Infiltrating B Lymphocyte in Oral Squamous
Cell Carcinoma: Correlation with Clinicopathologic Characteristics and Heat Shock Protein 70 Expression. Patholog Res Int.
2018:4810751. https://doi.org/10.1155/2018/4810751.

CsedeHus1 06 asmopax: Information about the authors

Anexkcanzp /ImutpueBud HepsixuH - CTyZieHT; Artur D. Neryakhin - Student;

Aptyp YpanoBud ['ay/11MOB — Bpay-MaMMOJIOT; Alexander U. Gallyamov - Mammologist;
Jemup HyptumMupoBuy KaMU/IbSIHOB — CTYZIEHT; Demir N. Kamilianov - Student;

dmHa XanuroBHa CyHaraTy/IJIMHa — CTY/EHT; Elina H. Sunagatullina - Student;

Po6epT YcmaHoBuY KaMasioB - CTyzieHT; Robert U. Kamalov - Student;

Jliouus AxtamosHa lllapadyTauHoBa - sokTOp 6uosornyeckux Ljucija A. Sharafutdinova - Doctor of Science
HayK, mpogeccop. (Biology), Professor.

KoH} MKT MHTEepecoB. ABTOpHI 3asIBJISIIOT 06 OTCYTCTBUU KOH(JIUKTA UHTEPECOB.
Conflicts of interests. The authors declare no conflicts of interests.

HcToyHuk puHaAHCUPOBaHMA. ABTODbI 3asIBJISIOT 06 OTCYTCTBHUH BHeLIHero GUHaHCUPOBaHUS IPU NIpoBeje-
HUM UCCIeJ0BAHUS.
Funding source. This study was not supported by any external sources of funding.

JdTuyeckas 3kcnepTH3a. MccienoBaHue 0[06peHO JIOKAJbHBIM 3STUYECKUM KOMUTETOM.
Ethics approval The study complies is approved by the local ethics committee.

HHdopMHUpOBaHHOE coIVIacHe He TpebyeTcs.
Informed consent is not required.

CtaTbd nmoctynuia B pegakiuio 24.05.2022; onobpena nocJe pereHsupoBanus 08.08.2022; npuHsATa K My6J1U-
kanuu 08.11.2022.
The article was submitted 24.05.2022; approved after reviewing 08.08.2022; accepted for publication 08.11.2022.

Ypanbckuii MeguUMHCKUN )xypHau / Ural medical journal. Tom 21 Ne 6. 2022 18



