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OT PEJAKTOPA

Kondepenmms «VIMMyHOIOrHs reMOII033a» BCEraa MPOBOAUTCS 6 MIOHA B I€Hb
OCHOBaHMSA J1a00PaTOPUH MMMYHOJIOTHH TeMomod3a u eHb poxkaeHus A.C. Ilymku-
Ha. 2009-i1 rox robuneitnbIif — 210 et co AHA poKICHHUS BENUKOro modTa. [lo 3rtoit
MPUYINHE MBI COYJIM BO3MOKHBIM IMOCBATUTH OTACIIbHYIO Hy6HI/IKaL[I/I}O HEU3BCCTHBIM
CTpaHHUIIaM co3/1aHus maMATHHKaA AjekcaHnpy Cepreesudy [lymkuny B Yxre.

B HaCTOAIEM HOMEPE MbI ITPOJOJIKACM TpaaAUIIUIO Hy6HI/IKOBaTI) 3aBCPUICHHBIC
paboThl IO MaTepuanaM KaHAWAATCKUX W JIOKTOPCKHUX auccepTanuid. CTaTbs DOK-
TOpa MEIUIMHCKHX HayK, BEIyIIEro Hay4HOro coTpyaHuka Emensl Bnamumupos-
HBl APTaMOHOBOI JIaeT WCUYEPIBIBAIOLIYI0 MHPOPMALMIO O KIMHHYECKOM 3Hade-
HUY HMMYHO(DSHOTUITUPOBAHUS PaKa MOJOYHOM JKeNe3bl.

B pabote A.A. Cy000THHOI1 BIlepBBIE MMOKa3aHO, YTO MMMYHO(GEHOTHI paKa
MOJIOYHOH JKee3bl UMEeT NPSMOe OTHOIICHHE K YyBCTBHTEIBHOCTH WM PE3H-
CTEHTHOCTH OITyXOJIM K HEOabIOBaHTHOI xumMuoTepanun. C yuyeToM paHee OIryOiH-
KOBaHHBIX PaboT 110 IMMYHOJIOTHYECKOMY CTaANPOBAHMIO PaKa MOJIOYHOM JKeJe3bl
(MmmynoMorus remornos3a/Hamatopoiesis Immunology Ne2/2007-Ne1/2008) cos-
JIaeTCsl LEJIOCTHOE IMPEACTaBICHNUE O 3HAYCHUH WMMYHO(EHOTHIIA OITyXOJIU B JTU-
arHOCTHKE U MPOTHO3e 3TOro 3a0oseBanus. BMecTe ¢ TeM, cieayeT OTMETHTh, YTO
B KJIMHUKE YYeT 3THX JaHHBIX IPH BHIOOpE TAaKTHKH BEACHHUS OOJBHOTO OCYIIECTB-
nsiercsi paneko He Bcerna. OTcro/ia, OCHOBHOM BOIPOC — 3TO TPAHCISIIUS SKCIIEPH-
MEHTAJIBHBIX JIaHHBIX B KJIMHUKY, B IPAKTHYECKYIO JEUEOHYIO paboTy.

OIHMM W3 NMPUOPUTETHBIX HAIpaBICHHH HCCICAOBAaHHN JTa0OpaTOPHU UMMY-
HOJIOTHH T'€MOII033a SIBISIETCS HCCICIOBAHHE CTBOJIOBBIX KIIETOK B IpoLecce UX
MOOWIIM3aLHH, ayTOJOTHYHOW M AUIOTeHHOH TpaHCIUIAHTauW. VIMMyHOIOrmde-
CKMH MOHHTOPHHI B IpOLECCe AUIOTCHHOH TPAaHCIUIAHTALMH HWIPaeT BaKHYIO
pOJB, M 3TOMY BONpOCY HocBsmIeHa jekuus npodeccop I1.Tepasaku Ha 6-if KOH-
¢depenumy «VIMMyHOIOTHS TeMOII033ay.

I naeuwiii pedaxmop dicypuana,
npogeccop H.H. Tynuywin
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FROM THE EDITOR

The Hzematopoiesis Immunology Conference is always held on the 6™ of June,
the foundation day of the HZAEmatopoiesis Immunology Laboratory and A.S. Push-
kin’s birthday. 2009 is a jubilee year — 210 years from the great poet’s birthday.
We therefore found it possible to dedicate a special publication to unknown pages
of setting up a monument to Alexander Sergeyevich in the town of Ukhta.

This issue continues the tradition to publish accomplished presentations based
on materials of PhD and MD theses. The presentation by Elena Vladimirovna Ar-
tamonova, MD, leading research scientist, provides full information about clinical
impact of breast cancer immunophenotyping. The A.#A. Subbotina’s presentation
is the first to demonstrate that breast cancer immunophenotype is directly related
with tumor response or resistance to neoadjuvant chemotherapy. These articles
together with our publications on breast cancer immunophenotyping (Hematopoie-
sis Immunology Nos. 2/2007 — 1/2008) provide an integral insight in the signific-
ance of tumor immunophenotype for breast cancer diagnosis and prognosis. How-
ever, clinicians do not always consider these data when choosing treatment strate-
gy. The principle problem is therefore to translate the experimental findings into
the clinical practice, to make them treatment routine.

Study of stem cells during mobilization, auto- or allogenic transplantation is a
top priority field of research at the Hematopoiesis Immunology Laboratory. Immu-
nologic monitoring during allogenic transplantation plays an important role and is
the main issue of Professor P. Terazaki’s report at the 6™ Hamatopoiesis Immu-
nology Conference.

N.N. Tupitsyn
Professor
Editor-in-Chief
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E.B. Apmamonosa
POJIb UMM YHO®EHOTHUIIMPOBAHUSA OITYXOJIEBBIX KIIETOK
B JUATHOCTHUKE M IIPOI'HO3E PAKA MOJIOYHOM KEJIE3bI

Pe3rome

VccnenoBanue ONmyXoJeBBIX U MMMYHOKOMIIETEHTHBIX KJIETOK NPOBEICHO Ha
THCTOJIOTHYECKHX cpe3ax omyxouieil 239 0OoJBbHBIX PakoM MOJIOYHOI xkene3bl. [lo-
Ka3aHO, YTO MIMMYHO(EHOTUITHYECKUE OCOOCHHOCTH KIIETOK paKa MOJIOYHOM xKeJe-
361 B3aUMOCBSI3aHBI C YPOBHSIMH MECTHBIX HMMYHHBIX peakiui (CyOnomysnusiMu
HMHTPaTyMOPaJIbHBIX JIMM(OINUTOB), KIMHUYECKIM TEUSHUEM M IPOTHO30M 3aboJie-
BaHMA. DKCIPECCHsl aHTHT€HOB IMTaBHOTO KOMIUIEKca rucrocopmectumoctu I n 11
KJIacCOB KJIETKAMM paKa MOJIOYHOH >Kele3bl JOCTOBEPHO B3aMMOCBSI3aHA MEXKIY
co0oif u ¢ skcripeccueit monekyn aaresun CD29. CHmkeHne 3KCTIPEecCHH MOJIEKYIT
HLA knerkamu paka MOJIOUYHOM KeJIe3bl CONPOBOKAAETCS AOCTOBEPHBIM CHIIKE-
HHEM MHOWIBTPALUK OIyXOJIM MO OOJBIIMHCTBY CyOMOMyJISMHA MMMYHOKOMIIE-
TeHTHBIX KieTok. IIpu orcyrcrBun monekyn HLA-DR Ha omyxosieBbIX KiIETKax
MeTacTasbl B perHoHapHbIe TMM(ATHIECKUE Y3JIbl BBISBIISIOTCS IOCTOBEPHO Yallle,
yem npu Hannuuun HLA-DR. Dkcnpeccust Monomopdubix aerepmuHanT HLA-I u
II xmaccoB He MMeeT MPSAMOr0 IMPOTHOCTHYECKOTO 3HAYEHHUS, OJHAKO BIUSET Ha
IIPOTHO3 OIOCPEZOBAaHHO, JOCTOBEPHO KOPPEIHpPYs C MOBBINIEHHEM HHQWIBTpa-
uun omyxomu CD45'CD8" nuMdonuTamu, ypoBHE KOTOPBIX, B CBOK OYepeslb,
CBsI3aHBI C POrHO30M. DKcrpeccus perenrtopa Tpancheppuna (CD71) knerkamu
paka MOJIOYHOM KeJe3bl He B3aMMOCBS3aHA C APYTMMH aHTHT€HaMH OITyXOJIEBBIX
KIEeTOK M JuMdounHol mHpmisTpanuei omyxomn. OrcyrctBue CD71 sBisercs
OnaronpusATHEIM (paKTOPOM U CONPOBOXKIAETCS TOCTOBEPHBIM yMEHBIICHHEM Yac-
TOTBI METACTATUYECKOTO MOPAKEHUSI PETHOHAPHBIX JIUM(AaTHIECKNX Y37I0B, a TaK-
JKe yIydIIeHHeM IToKa3aTelieid oOmieil i Oe3pennaInBHON BEDKMBAEMOCTH KakK Ny,
Tak 1 N' GONBHBIX PaKOM MOIOYHO# Kene3bl. PDA-MO3UTUBHBIA pak MOJOYHOM
JKeJIe3bl XapaKTepU3yeTcsl HU3KUMU YPOBHIMHU JTHUM(OUIHOW MHOWIBTPALIUY OITy-
xomn T—knerkamu (CD45" CD7"), NOBBIIIEHHEM METACTa3HPOBAHHS B PErHOHAp-
HBIE TUM(ATHUECKHE y3JIbl U YXYALICHUEM MToKazaTesel o0meit u Oe3peruauBHON
BBEDKMBAEMOCTH B cpaBHeHHH ¢ PDA-HeratnBHbIME omyxomsimu. MHbuisTpanms
OITyXOJIM KJIETKAMH UMMYHHOW CHCTEMBI IPOUCXOUT, TNIaBHBIM 00pa3oM, 3a CHeT
T—nmumponnTos (CD4 n CDS), B MeHbIIIEH CTENeHn — 3a CU4eT Makpo(haros, mias-
MOIMTOB, B—nrMpounToB. YpOBHH pasnuuHBIX CyONOMyJSIIUIT MMMYHOKOMIIE-
TEHTHBIX KJIETOK B3aMMOCBA3aHbl APYT ¢ Apyrom. Muduistparms omyxomu CD45",
CD7', CD8" u CD4" mumdonuTaMu 0TpULATETLHO KOPPETUPYET C PA3MEPOM OITy-
XOJIM, HAJIMYHEM PETHOHAPHBIX METACTa30B U cTaauel 3aboieBaHus. YBelInYeHHUE
ypoBHeii untpatymMopansaeix CD8™ CD45" knetok sBsercs hakTopoM Graromnpu-
STHOTO TPOTHO3a Y OOJIHBIX PaKOM MOJIOYHOI JKelle3bl, IPEHMMYIIECTBEHHO MPU
OTCYTCTBUHM METACTa30B B PErHOHApHbIE TUM(PATHUECKHE Y3IIbI.
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E.V. Artamonova
THE ROLE OF TUMOR CELL IMMUNOPHENOTYPING
IN THE DIAGNOSIS AND PROGNOSIS OF BREAST CANCER

Abstract

We studied tumor and immunocompetent cells in histologic tumor sections
from 239 patients with breast cancer. Breast cancer immunophenotypic features
were found related with intensity of local immune reactions (intratumor lympho-
cyte subpopulations), disease clinical course and prognosis. Expressions of HLA-I
and II molecules were interrelated with each other and related with expression of
adhesion molecule CD29. Decreased HLA expression on breast cancer cells was
associated with significant reduction in tumor infiltration by most subpopulations
of immunocompetent cells. Regional lymph node metastases were detected signifi-
cantly more frequently in cases without than with HLA-DR expression on cancer
cells. Expression of HLA-I and II monomorphous determinants had no direct prog-
nostic impact though influenced the prognosis indirectly and correlated with in-
creased tumor infiltration by CD45" cD8" lymphocytes whose levels were in turn
related to the prognosis. Expression of transferrin receptor (CD71) on breast cancer
cells was not related with expression of other tumor cell antigens or lymphoid tu-
mor infiltration. The absence of CD71 was a good prognostic factor and was asso-
ciated with a significant reduction in frequency of metastatic involvement of re-
gional lymph nodes and with increased overall and disease-free survival rates both
in Ny and N breast cancer cases. CEA-positive breast cancers had low levels of
lymphoid tumor infiltration by T—cells (CD45" CD7"), were associated with in-
creased metastasis and reduced overall and disease-free survival as compared to
CEA-negative tumors. Tumor infiltration by immunity cells was mainly due to
T—-lymphocytes (CD4 and CDS) and to a lower degree to macrophages, plasma-
cytes, B-lymphocytes. Levels of various immunocompetent subpopulations were
interrelated. Tumor infiltration by CD45", CD7", CD8" and CD4" lymphocytes was
negatively correlated with tumor size, the presence of regional lymph node metas-
tases and disease stage. Increased level of intratumor CD8" CD45" cells was a
good prognostic factor in breast cancer mainly in node-negative patients.
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Myuwnaomonoousit anTurer MUC! (3mmuton ICO-25) B mogasisttoeM 00Jb-
LIMHCTBE CIIy4acB OOHAPYKUBAETCS HA KJIETKAX PaKka MOJOYHOU JKeJe3bl, B3aHMO-
cBs3aH ¢ POA w He KoppenupyeT CO CTETEHBI0 PacIPOCTPAHEHHOCTH OIYXO0JIEBOTO
poliecca U MpOTHO30M 3a00JICBaHMUSL.

KuroueBsle cioBa: PMK, nmmyHodeHOTHT, THATHOCTHKA, TIPOTHO3.

BBenenne

B Poccun pak MoyIouHOM jkejie3bl 3aHUMAaeT 1 MeCTO B CTPYKType 3aboJieBae-
MOCTH M CMEPTHOCTH OT 3JIOKQUeCTBEHHBIX HOBOOOpa30BaHM y KeHIIMH. Yuncio
3aboneBmnx yBenuamiock ¢ 31,9 teic. (1991 r.) no 45,8 teic. (2002 r.), S-neTHss
BBEDKHBaeMoCTh B MockBe u Cankr—IlerepOypre cocraiser 59,6—-59,3%, a cpenu
BHOBb BBISIBJIEHHBIX OOJIBHBIX OK0JI0 35% umetot III-1V cramum 3aboneBanns. Y
50% OGONMBHBIX PAKOM MOJIOYHOH JKeJIe3bI BO3HHKAIOT OTJAaJICHHBIE METacTa3bl, Me-
JaHa BBDKUBAEMOCTH ITAIIMEHTOK C METACTaTHYECKUM PAKOM MOJIOYHOH JKeNe3bl
cocrasisier 24—-36 mec., 1 TonbKo 15% xuByT Ooee S5 yeT.

OO1men3BeCTHO, YTO OIYXOJIH, UMEIOIINE OANHAKOBYIO CTAAUIO TI0 KJIacCU(H-
karuu TNM, 3a4acTylo paJuKalbHO OTJIMYAIOTCS IO arpeCCUBHOCTH TEUEHUS 3a-
OoJieBaHNS U UyBCTBUTENBHOCTH K IIPOBOJUMON TEPAIMHU, 9TO OOBSICHIETCS MHIH-
BUAyaIbHBIMU OMOJIOTMYECKUMU OCOOCHHOCTSIMHA KOHKPETHOH TOIMYJISALMN 3710Ka-
yecTBeHHBIX Ki1eTok (Veronesi U. et al., 1995).

HccnenoBanus o ONpeesieHuIo M XapaKTePUCTHKE dTHX OMOJIOTHYECKHX 0CO-
OeHHOCTEH, MO3BOJISIOIINX aJeKBATHO OLEHUTh CKOPOCTh POCTA OIYXOJIH, CIICIH-
UKy ee «IIOBEICHUS», METACTaTHYECKUH MMOTEHIMAT M OCOOEHHOCTH MeTacTas3H-
pOBaHMsI, XUMUOPE3UCTEHTHOCTh M T. JI., IIUPOKO BEIYTCS BO BCEM MHpE, U K Ha-
CTOSIILIEMY BPEMEHHU YHCIIO MapKepoB, ONPECISIEMBbIX Ha KJIETKax paka MOJIOYHOU
JKeJIe3bl YeIOBEKa, JOCTATOYHO BEIHKO. DTO PEIENTOPHl CTEPOUIHBIX TOPMOHOB,
snuaepMantbHoro (hakTopa pocta, skcrpeccus Her2/neu, CD 95 (Cy66otuna A.A.
u coast, 2009), Pgp 170 (Enraii d.A. u coast,, 2008), pa3iudHple TeHETHIECKUE
Hapymenus u maorue apyrue (I'epmreitn E.C., 1998; 36oposckas W1.b., 1998;
Valkamonico F. et al., 2001; Hocos JI.A., 2001; Di Leo A. et al., Dowsett M.)

Bwmecre ¢ TeM, cymiecTByeT nenasi 00JIaCTh HMMYHOJIOTHYECKH OLIEHHBAEMBbIX
HapaMeTpOB OITyXOJIH, [T0KAa He HalleJIINX YETKOr0 OTPAKEHUs C IO3ULUI HeoO-
XOAUMOCTH MX M3YyUEHHUS Y KOKA0T0 OOJIILHOTO.

3T0 MMMYHO(EHOTHUI OMYXOJIM (IKCHpEcCcHs] MOJEKYJ T'MCTOCOBMECTHMOCTH
I u II xyaccoB, aAre3MOHHBIX MOJIEKYN, TpaHC(EPPHHOBOTO penentopa u T.X.),
UMEIOLIHMH MPSMYIO B3aHMOCBSI3b C OITyXOJIEBOW MPOTPECCHEN M MPOTHBOOITYXOJIe-
BEIM MMMYHHTETOM, a TAaKXX€ YPOBHH M CYONOIYJSIIMHM MMMYHOKOMIIETEHTHBIX
KJIETOK, WH(WIBTPUPYIONIMX paKk MOJIOYHOH »KeJe3bl (I3TOT MOKa3aTeldb MOXKET
OBITH TIOJIE3€H NPH OLIEHKE ITPOTHO3a M NPH IUTAHWPOBAHUH Pa3IMYHBIX UMMYHO-
TEpPaNeBTHYECKUX MEPOIIPUSTHI).
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Mucin-like antigen MUC-1 (ICO-25 epitope) was found on a vast majority of
breast cancer cells, was related with CEA and not related with disease advance
Or prognosis.

Key words: breast cancer, immunophenotype, diagnosis, prognosis.

Introduction

In Russia BC is the commonest malignancy accounting for the highest cancer
death rates in females. BC prevalence has increased from 31,900 (1991) to 45,800
(2002), the 5-year survival in Moscow and St. Peterburg is 59.6 and 59.3%; 35% of
patients with newly diagnosed BC have stage III and IV disease at presentation.
About 50% of BC patients develop distant metastases, median survival in
metastatic BC is 24 to 36 months, with only 15% surviving 5 years.

As known, BCs of the same TNM stage often differ dramatically by aggressiveness
and response to therapy due to individual biologic features of specific cancer cell
populations (U. Veronesi et al., 1995).

Studies aimed to identify and characterize these biologic features that help to
adequately assess tumor growth rate, behavior, metastatic potential and pattern of
metastatic process, chemoresistance etc., are in progress worldwide, and many
markers found on BC cells have been identified. They include steroid hormone
receptors, epidermal growth factor, Her2/neu, CD95 expression (A.A. Subbotina
et al., 2009), Pgp 170 (D.A. Engai et al., 2008), various genetic abnormalities and
many others (E.S. Gershtein, 1998; I.B. Zborovskaya, 1998; F. Valkamonico et al.,
2001; D.A. Nosov, 2001; A. Di Leo et al., M. Dowsett).

At the same time there are many immunologically detectable tumor features
whose importance in each individual patient is not yet established.

They include tumor immunophenotype (expression of HLA I and II molecules,
adhesion molecules, transferrin receptor, etc.) that are directly related with tumor
progression and antitumor immunity, as well as with levels and subpopulations of
immunocompetent cells infiltrating BC (this parameter may be useful for prognosis
and planning of various immunotherapeutic strategies).



12 HMMYHOJIOT'MA TEMOITIO33A4

OCHOBOTIOJIO’)KHIKOM 3TOTO HOBOTO HAIpABJIECHHS HCCIECAOBaHWN HMMyHOde-
HOTHIIA OITyXOJIEBBIX KJIETOK siBisteTcs npodeccop H.H. TynwuisH. PaboTs! HagaTs!
BO Bcecoro3nom onkomnormueckom HaygHoM 1ieHTpe (POHLL nvmenn H.H. broxuna
PAMH) u ycniermao npogoimkatotest yxe 6onee 20 ner (Tymwmsm H.H., 2005; Ap-
tamoHoBa E.B. 1 coasr., 2005).

KnuHnyeckne M KIMHUKO-3KCIIEPUMEHTAIbHBIE PAaOOTHI B O0JIACTH HM3Yy4YCHHS
UMMYHO(EHOTHIIA MMEPBUYHON OMYyXOJIM W MECTHOTO MMMYHHOTO CTaryca MOTYT
NPEeJI0CTAaBUTh BO3MOYKHOCTH JIJIsI YIIyUILISHUsS] AUATHOCTHKU U TU(epeHranbHON
JMAarHOCTHKH Paka MOJIOYHOMW JKelle3bl, IUisi 00Jiee TOYHOTO NMPOTHO3UPOBAHUS €T
TEUSHHs, a TAKXKe IS pa3pabOTKH METOI0B MMMYHOTEPAIMU 3TOr0 3a00JIeBaHMS.

Lenpro uccnenoBaHusi SBUJIOCH YCTaHOBJIEHHE POJIM WMMYHO(EHOTHIIMPOBaA-
HUSI OIYXOJIEBBIX U MHTPATYMOPAIBHBIX IMMYHOKOMITETEHTHBIX KJIETOK B JHArHO-
CTHKE M IPOTHO3€ PAaKa MOJIOYHOM KeJe3bl.

MarepuaJibl 1 METOABI
BoJibHbIE M XapaKTepUCTUKA OMONCUHITHOTO0 MaTepuaia

VIMMyHOTHCTOXUMHUYECKOE HCCIICOBAaHHE IEPBUYHBIX OIYXOJeH MPOBEACHO
Ha KPHUOCTaTHBIX cpe3ax 239 omyxoyiell MONOYHBIX JKene3, MOJYyYEHHBIX B XOJ€
orepaTuBHOTO BMemarenscTBa (230) wmum tpenanobmoncuu (9) y 239 GonbHBIX
pakoM MOJIOYHOH kele3kl B Bozpacte 28—82 net (Menuana — 51 roxn).

Bennunna nepBr4HON omyxoim cooTBeTcTBOBana uuuekcy T; y 20,5% 6omb-
HBIX (49), T, —y 54,8% (131), T; —y 10,0% (24) u T4 — y 14,6% OGonpHBIX (35).
Wupnexc N, ycranosieH y 50,6% mammenTok (121), Ny —y 29,7% (71) u N, — y
19,7% nanuenTok (47). OtnaneHHbIe MeTacTasbl OTCYTCTBOBAIN Y 91,6% OONBHBIX
(219). I cragusa 3aboneBanust auarHoctupoBana y 15,1% marmmentok (36), Ila —y
35,1% (84), IIb — y 23,0% (55), llla — y 9,2% (22), lIIb -y 9,2% (22) u IV —y
8,4% (20) manuenTox. VHQUIBTpUpPYOLMIA POTOKOBBINH pak BbisiBIeH B 71,5%
ciy4ae (171), undunbrpupyronmii 10JbKOBBIH pak — B 9,2% (22), cMelaHHbINA
JIOJIBKOBO-TIPOTOKOBEIN pak — 8,8% (21), TyOynspuslit pak — B 4,2% (10), meny:-
nspHBIA pak — B 2,9% (7), pak ¢ Meramnazueit — B 1,3% (3), cIM3UCTHIA pak — B
1,3% (3), namwuisipasiii pak — B 0,8% (2).

B rpynme u3 187 panukansHO onepHpOBaHHBIX OOJMBHBIX IpoBeaeH aHanmu3 OB
u BPB. [IponomkxuTensHOCTh HAOMIOACHUS 3a MAIUCeHTKAMU 3TOW TPYIIHI (0T Ja-
THI OTIEPAINU 0 JATHI MOCICTHEH SBKY WM CMEPTH) cocTaBmia ot 6 mo 156+ mec.
(menmana — 132 mec.).

I. HMmMmyHodeHOTHIMPOBAHHUE ONYX0J1€BOM TKAHU
OCHOBHBIMH pC€aKTuBaMHu, C MOMOMIIBIO KOTOPBIX BBIITOJHAJIOCH UCCIICIOBAHUE,

SIBISUTUCH OTEYECTBEHHBIE M 3apyOe)KHbIE MOHOKJIOHAJIBHBIE aHTHTeNa K aHTHIe-
HaM OITyXOJIEBBIX U HIMMYHOKOMIIETEHTHBIX KJIETOK (Tabu. 1).
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Professor N. N. Tupitsyn is the founder of this new field of tumor cell immuno-
phenotypic research. The research have been successfully started at the All-Union
Cancer Research Center (N.N. Blokhin RCRC RAMS) and continued for more
than two decades (N.N. Tupitsyn, 2005; E.V. Artamonova et al., 2005).

Clinical and experimental clinical study involving immunophenotyping of the
primary and analysis of local immune status may improve general and differential
diagnosis, provide a more accurate prognosis of disease course and development of
immunotherapeutic approaches in BC.

The purpose of this study was to assess the role of immunophenotyping of
tumor and intratumoral immunocompetent cells in diagnosis and prognosis of BC.

Materials and methods
Patients and biopsy specimens

Immunohistochemical study was performed on fresh frozen sections of 239
primary BCs (230 surgical specimens and 9 trepan biopsies) from 239 BC patients
aged 28 to 82 (median 51) years.

Size of the primary was evaluated as T; in 49 (20.5%), T, in 131 (54.8%), T3 in
24 (10.0%) and T, in 35 (14.6%) patients. N, was diagnosed in 121 (50.6%), N, in
71 (29.7%) and N, in 47 (19.7%) patients. 219 (91.6%) patients had no distant
metastases. Distribution of cases by disease stage was as follows: 36 (15.1%)
patients had stage I, 84 (35.1%) had stage Ila, 55 (23.0%) had stage IIb, 22 (9.2%)
had stage I1la, 22 (9.2%) had stage IIIb and 20 (8.4%) had stage IV disease.

Infiltrating ductal carcinoma was discovered in 171 (71.5%), infiltrating lobular
carcinoma in 22 (9.2%), mixed lobular—ductal carcinoma in 21 (8.8%), tubular
carcinoma in 10 (4.2%), medullary carcinoma in 7 (2.9%), carcinoma with
metaplasia in 3 (1.3%), mucous carcinoma in 3 (1.3%) and papillary carcinoma in
2 (0.8%) patients.

Analysis of overall (OS) and disease-free (DFS) survival was performed in 187
patients undergoing curative treatment. Follow-up time in this patient group (from
the date of surgery to the date of the last assessment or death) was 6 to 156+
months (median 132 months).

I. Tumor tissue immunophenotyping

Most of the study panel consisted of Russian and foreign monoclonal
antibodies (MAB) to tumor and immunocompetent cell antigens (table 1).
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Tabnuuma 1/Table 1

Crnennguunocts ucnonp3oBaHbIX MKA/Specificity of used MCA

CriermupuaHOCTH/

Ne Knacrep muddepenmmponku/ Haspanue MKA/
Specificity/Klaster of a differentiation Name of MCA
I. AHTHTeHBI 0IyX0JIeBbIX K1eToK/Antigens of tumor cells
1 Egp34 HEA-125
2 POA/CEA HEA-19
3 MUC-1 ICO-25
4 HLA-I ICO-53
5 HLA-II (HLA-DR) ICO-1
6 CD29 (VLA-B1) K-20*
7 CD71 (penenrop Tpch¢§ppHHa/ 1CO-92
receptor of transferrin)
I1. AHTHreHbl HMMYHOKOMIIETCHTHBIX KJICTOK/
Antigens of immunocompetent cells
I1.1. ObmeneiikonuTapusie anturensl/Common leukocytic antigens
8 | CD45 | Bra55, HLel, ICO-58
11.2. TuddepenumpoBounsie anTurensl T-umdonutos/
Differentional antigens of T-lymphocytes
9 CD5 A50*, 1CO-80
10 CD7 1210*, HD49, ICO-87
11 CD4 HP2/6, ICO-86
12 CD8 L533*, 1CO-31
I1.3. IuddepenmmpoBounbie aHTUTEHB B—iMdorTos/
Differentional antigens of B-lymphocytes
13 CD19 HD37
14 CD37 HD28
11.4. MuenomoHonmrapHsle anTurensl/Myelomonocitar antigens
15 CDl11b ICO-GM1
16 CD163 D11
11.5. JIunueii Heorpannyennsle anturensl/Nonlinealimited antigens
17 | CD38 | 1CO-20

Bce MKA cepun ICO nomyuenst a.M.H., npod. A.FO. BapsianukoBeiv; MKA ¢ oTMeTKOM * mpencTaBlieHb!
L. Boumsell (®panmus) B xoxe corpyaundectsa; MKA cepun HEA, HD, HP npezcraBieHs! B X0/ COTPY -
nuvectsa ¢ I'epmanneit; MKA cepun Bra npenocrasnenst b. Xopsar (bpatncnasa) B Xxo/1e COTpyIHHYECTBA;
MKA D11 nonydenst k.M.H. T.JI. Pyausckoit B 1a6. unmmyHoxumun (pyk. akagemuk PAH, npod. I'11. Abe-
nes) POHII um. H.H. Bioxuna PAMH/AIl MCA ICO-series receipted in prof. A.Yu. Barishnikov laboratory,
MCA with * presented L.Boumsell (France) within the framework of scientific cooperation; MCA HEA, HD,
HP with * presented L.Boumsell (France) within the framework of scientific cooperation; MCA HEA, HD,
HP series presented within the framework of scientific cooperation with Germany; MCA Bra serie presented
B. Chorvat (Bratislava) within the framework of scientific cooperation; MCA D11 receipted T.D. Rudninskiy
in ummunochemistry laboratory (chef — prof. G.I. Abelev) of CRC RAMS.
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Tabmnuma 2/Table 2

VMMyHOEHOTHITIYECKAS XapaKTEPUCTHKA paKa MOJIOYHOH Keme3bl/
Immunophenothypic characteristic of BC

Tun peaknun: % (KoJa-BO ciydyaes)/
AHTHTEH/ Type of reaction (n of cases)
Antigen MonomopQubIii/ Mo3sanunbrii/ OTpHUnATE LHBI/
Monomorphe Mosaic Negative
Egp34 98,7% (155/157) 1,3% (2/157) 0% (0/157)
MUC-1 56,3% (103/183) 37,7% (69/183) 6,0% (11/183)
P2A 14,1% (22/156) 15,4% (24/156) 70,5% (110/156)
HLA-I 32,2% (70/217) 24,0% (52/217) 43,8% (95/217)
HLA-DR 8,6% (20/232) 16,4% (38/232) 75,0% (174/232)
CD71 53,7% (88/164) 21,9% (36/164) 24,4% (40/164)
CD29 51,9% (55/106) 23,6% (25/106) 24,5% (26/106)

Tabmnuma 3/Table 3

bespeunauBHas BeDKHBaeMOCTh 0ONbHBIX PMJK B 3aBHCHMOCTH OT JKCIPECCHUH
MUC-1 omyxonesiMu kietkamu/Disease-free survival of patients with BC in de-
pendence of expression of MUC-1 in cancer cells

Jxcnpeccust
MUC-1 (n 6osHBIX)/
Expression of MUC-1

Be3peuuanBHasi BLLKHBAEMOCTh/
Disease-free survival

5 net/years

(n of patients) Vet 10 net %+m Menuana/Mediane
OTtcyTeTBYeT/ HE IOCTUTHYTa/
Abscent (8) 70,0+18,2 B not achieved
Mo3zanynas/ HE JIOCTUTHYTa/
Mosaic (59) 63,5464 56,0+7,5 not achieved
Mgﬁgﬁ%ﬂg’l‘l‘:’(‘éz) 51,1458 41,6468 72 mec./months

Tabnuua 4/Table 4

CBsI3b pernOHapHOTO METACTa3NPOBAHUS ¢ 3KcIpeccueit POA/
Communications of regional metastasing with expression of CEA

Meracrassi ®enorun omyxouan/ (Koa-so — %)/
5 Phenotype of tumor (n — %) Beero

aumoy3abl/M (xom-Bo — %)/

etastases In | py54/CEA+ | PIAX/CEA+ | POA-/CEA- | Total (n—%)

lymph nodes
Het/Negative 7-31,8% 9-37,5% 71 —64,5% 87 — 55,8%
Ectb/Positive 15-68,2% 15-62,5% 39 -35,5% 69 —44.2%
Bcero/Total 22 —100% 24 — 100% 110 — 100% 156 — 100%

¥’=11,798; p=0,003




16 HMMYHOJIOT'MA TEMOITIO33A4

HccnenoBanue MpoOBEICHO HENMPSMBIM HMMYHO(IYOPECIEHTHBIM METOOM Ha
KPHOCTATHBIX CpPe3aX OIMyXOJEeBOW TKaHW. YYeT NPOBOJMIN Ha JTIOMHHHCIIEHTHOM
mukpockorne Leitz Orthoplan i Axioplan (I'epmanust) npu yBenmueHUN 0OBEK-
tBa x25 mwmm %40, okymapa X10. Ilpn uIMMyHO(MEHOTHIIHPOBAHUH OITYXOJEBBIX
KJIETOK PEe3yJIbTaThl PEaKUUH YYHTHIBAIM MOJYKOIMYECTBEHHBIM METOIOM, IMpe-
noxkeHHBIM Hammerling et al. (1987).

Bripensnu 3 muna é3aumoodeiicmeus anmumein ¢ ONyxXoneevlMu KiemKkamu:

o ompuyamenvruan peaxyus — meree 10% aHTUTEHIIONOKHUTEIBHBIX OITY-
XOJIEBBIX KJIETOK;

® MO3aUYHAA peaKyua — AaHTUTEH NMPHUCYTCTBYeT Ha dacTH (oT 10 mo 80%)
OITYXOJIEBBIX KJIICTOK;

® MoHOMOpIHAA peaKyus — aHTUTEH DKCIPECCHPYETCs OOJBIIMHCTBOM
(6omee 80%) OIMyXOJEBBIX KIETOK.

[Ipn ummynogpenomunuposanuu UMMyHOKOMNEMEHMHBIX KIENOK 8 UCHIO0-
J102UYeCKUX cpe3ax OIyXONU BEIICTAIN 3 muna UMMYHHbIX PeaKyuil, KaxIyIo 13
KOTOPBIX YCJIOBHO OLICHUBAJIM B Oaniax:

® ompuyamenvHas UMMYHHAA peakyusn (AaHTUTCHIIOI0XUTEIbHBIE KIETKA
HE OIPENEIISIOTCS WM ONpeeNsieTcsl HeOOIbIIoe X KOJINYECTBO B Ipe-
napate) — 0 6aymios;

® yMepeHHblil mun UMMYHHOU peakuyuu (YMEPEHHOE KOJIMYECTBO aHTH-
TeHITOJIOKUTENIBHBIX KJIETOK, PACIIONOKEHHBIX Pa3pO3HEHHO WIIM MENKHU-
MU rpynnamMu) — 1 Oan;

® GLIPANCEHHBLI MUR UMMYHHOU peakyuu (MHOXECTBO aHTUTEHITOJIONKH-
TENBHBIX KJIETOK B CPe3e, MOTYT BCTPEYATHCS KPYIHBIC TPYIIBI U HH-
(GuUIBTPaTH U3 ITHX KIETOK) — 2 Oaa.

III. CtaTuctuyeckas 06padoTka pe3yabTaTOB

Craructudeckast o0paboTKa pe3yJabTaTOB IPOBOJMIACH C HCIIOIL30BAHHEM
nporpamMmbel SPSS: koppelsIMOHHBIM aHanu3, CpaBHEHHE CPEIHHMX, aHAIMU3 IO
TaGIHIAM CONPSKEHHOCTH MPHU3HAKOB C NPHMEHEHHEM KPHTEpHs ), TECTOB Ha-
MIPaBJICHHBIX OLEHOK, MOCTPOEHHE KPUBBIX BbDKMBaeMocTH no Kamman-Maitep u
OLIEHKa IOCTOBEPHOCTH Pa3n4uii B BeDKHMBaeMocTH Tectamu Jlor-Paunk, Bpecinoy,
TapoHn-Yope.

Pe3ynbTaThl HCC/IeNOBAHUSA H 00CYKIeHHE
I. UMMyHOpeHOTHII paKa MOJIOYHOM #KeJ1e3bl

OcHoBHast yacTh pabOTHI MOCBSIIEHA HCCIIET0BAaHUI0 UMMyHO(peHoTuma PMIXK
¢ momotsio maHenn MKA k snurenuansaeiM antureHam (Egp34, MUC-1 u PDA),
MOJIEKyJIaM TJIABHOTO KOMIUIeKca ructocoBmectiuMoctH I u Il kimaccoB m anTHre-
HaM KJacTepoB JieHkommTapHoil nuddepeHnnpoBku (pementop TpaHCheppUHA
CD71 n monekynsl aaresun CD29). YactoTta paznuysapix TanoB peakmmn MKA k
aHTUTEHaM OIyXOJICBBIX KJIETOK IPEJCTaBIEHa B Ta0. 2.



HAMATOPOIESIS IMMUNOLOGY 17

The study involved indirect immunofluorescent assay of fresh frozen sections
from tumor tissue. Reactivity was analyzed using a Leitz Orthoplan or Axioplan
(Germany) luminescent microscope at magnification %25 or x40 (objective glass)
and x10 (ocular glass). Tumor cell immunophenotyping was done by semi-
quantitative analysis of staining according to Hammerling et al. (1987).

Three types of antibody—tumor cell interactions were identified:

o negative reaction was defined as < 10% of antigen-positive tumor cells;

® mosaic reaction as no antigen expression on a part (10 to 80%) of tumor
cells;

e homogeneous reaction as antigen expression on most (> 80%) of tumor
cells.

Immunophenotyping of immunocompetent cells in tumor histological sec-
tions identified three levels of immune reactivity, such as

e negative (0, no or few antigen-positive cells),

o moderate (1, moderate number of antigen-positive cells seen as single
cells or small cell clusters),

o intensive immune reaction (2, many antigen-positive cells in large groups
or infiltrations).

Statistical analysis

Statistical analysis of study findings was made using the SPSS program and in-
cluded correlation analysis, comparison of means, contingency table analysis by
chi-squared test, directed estimate test, Kaplan—Meier survival curves and analysis
of differences in survival by long-rank, Breslow, Taron—Ware tests.

Results and discussion
Breast cancer immunophenotyping

The main portion of this study involved BC immunophenotyping using a MAB
panel to epithelial antigens (Egp34, MUC-1 and CEA), HLA-I and II molecules
and leukocyte differentiation cluster antigens (transferrin receptor CD71 and adhe-
sion molecule CD29). Table 2 demonstrates frequencies of various reactions be-
tween the MABs and tumor cell antigens.
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OnutenuanbHble anturensl (Egp34, MUC-1, PJA)

Ooweanumenuanvuoiii anmuzen Egp34 BoiiBmsics B 100% cirysaes PMOK
(98,7% moHOoMOpdHBIH peakuuii). MynurononoOHsIi anTures MUC-1 Taxoke dac-
10 (B 94,0% ciryuaeB) BoisiBisuIcs ipu PMOK, ojHako MOHOMOPGHBIN THIT peaKIiy
oTMeueH B 56,3% HaOIroneHui.

IIpu oneHke B3aMMOCBA3M 3KCIPECCHH Pa3lIUYHBIX AaHTUI'CHOB KJIETKaMHU paka
MOJIOYHOH jkeJe3bl OOHapy)keHa 3HauuMasl MOJIOKUTENIbHAs KOPPETAIUS MEeXIy
MUC-1 u PDA (y*=14,152; p=0,007): Bce 100% omyxoieii, MOHOMOPHHO dKC-
npeccupyromux POA, monomopdHo skcmpeccupoamu MUC-1; B POA-mo3anu-
HOW rpynme MmoHoMopdHas 3kcrpeccuss MUC-1 BcTpewanack gaine, yem B PDA-
orpunarensHor (68,4 u 49,3% cooTBeTCTBEHHO); ennHCTBeHHBIN MUC-1-0TpHma-
TENBHBIA CiTydail ObIT Takke POA-oTpuIaTenbHBIM.

Okcnpeccust MUC-1 He Obuta CBsi3aHa CO CTENEHBIO PACHPOCTPAHEHHOCTH
TIpoIecca, OLIEHEHHO! TI0 pa3Mepy OIyXOJIH, HATMYHIO METACTa30B B PETHOHAPHBIC
muMdoy3nbl U ctaand 3aboneBanus. [lpn m3ydeHun Oe3peruanBHON BEDKHBAEMO-
ctu 6ompHEIX PMXK B 3aBucumocTn ot Hammuust MUC-1 Ha OITyXOJeBBIX KIETKaX
OTMEYeHa TeHJeHUUs K cHwkeHutro bPB mpu HapacTanmm skcmpeccun Mapkepa
(paznuuus He JocToBepHEI, p>0,05), Tabm. 3.

AmHanornyHas TEHJICHIMS OTMEUEHa U I 00lIei BEDKMBAGMOCTH, KOTOpast Tak-
K€ CHIKaNach Npu HapacTanuu skcnpeccud MUC-1: nmokazatens S-netHeit OB npu
OTpPHULIATENBHOM, MO3aW4HON M MOHOMOpQHON peakiuu cocraBuin 75,0+21,7%;
74,8+5,9% u 67,14+5,4% cootBercTBeHHO (p>0,05).

TpeTbuM smuTennaNbHBIM MapKepoM, OIleHeHHBIM Hamu nipu PMOK, Ob11 PA.
Own nambonee penko, no cpasHenuio ¢ Egp34 mw MUC-1, BBIABISsUICS Ha KIETKax
nepBUYHON omyxonu (29,5% cioydaeB). MoHOMOPGHBII THUI peaknuH Ui HETO
HexapakTtepeH (14,1% naGmogenmii). Ilpn mcciaenoBaHMM MECTHBIX MMMYHHBIX
peaknuil oka3anoch, 4TO 3Kcmpeccuss POA compoBoskaanach JOCTOBEPHBIM CHH-
eHneM uHUIbTparmu omyxomu CD7" T-mumdomuramu (x*=12,267; p=0,015),
4TO MPUBOAWIO K CHIKeHHIO oOmero (CD45") ypoBHS MHGUILTpALMH OMyXONIH
(x*=17,607; p=0,001). Yacrora BHIpaxeHHOH uHDMIbTpamuu omyxomn CD7"
T-mum¢ouuramu B rpynnax ¢ POA-MOHOMOpGHBIM, MO3aWYHBIM M OTPHULIATEIb-
HbIM (DEHOTHUIIOM COCTaBHJIA COOTBETCTBEHHO 4,5% (1/22); 12,5% (3/24) u 19,1%
(21/110), a BeIpaykeHHBII OOLIHI yPOBEHD JIEWKOIUTAPHON HHHIBTPALIUH OITyX0-
mu (CD45") B rpynne ¢ MmoHOMOpdHOit skcripeccueit PDA He BeTpewancs. Dkc-
npeccust POA He Oputa B3anMocBsi3aHa ¢ pa3MepoM omyxomnu (p=0,551).

Hamane POA Ha xnetkax PMIK conpoBoaanochk TOCTOBEPHBIM yBEIHYEHUEM
YaCTOTBI METACTATUYECKOTO MOPAXKEHUSI PETHOHAPHBIX JTUM(OY3JIOB HE3aBUCHMO OT
KOJIMYECTBA AHTHI'CHIIOJOKUTENBHBIX KIETOK (MOHOMOpGHAS M MO3aWdYHas peak-
LIMM): METacTasbl BRIBILUINCE B 68,2% cimydaeB POA-moHOMOpGHON Trpynmel, B
62,5% ciyuaeB POA-mo3amunoii rpynmel U B 35,5% ciydaeB POA-HeraTuBHOM
rpynrsl (Tad. 4).
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Epithelial antigens (Egp34, MUC-1, CEA)

Common epithelial antigen Egp34 was found in 100% of BC cases (homogene-
ous reactions 98.7%). Mucin-like antigen MUC-1 was discovered on BC cells at a
similar frequency (94.0%), though homogeneous reaction was seen in 56.3% of cases.

Expressions of MUC-1 and CEA were significantly (x’=14.152; p=0.007) re-
lated: all 100% of tumors with CEA homogeneous expression also demonstrated
homogeneous expression of MUC-1; MUC-1 homogeneous expression was seen
more frequently in CEA-mosaic than in CEA-negative subgroup (68.4 and 49.3%,
respectively); the only MUC-1-negative case was also CEA-negative.

MUC-1 expression was not correlated with disease advance as assessed by tu-
mor size, regional lymph node involvement and disease stage. DFS of BC patients
had a declining trend as the marker expression (table 3) was increasing (the differ-
ence was not significant, p>0.05).

A similar trend was observed for OS that also decreased with increase in MUC-1
expression; the 5-year OS rates for negative, mosaic and homogeneous reactions
were 75.0£21.7%; 74.8£5.9% and 67.1+£5.4%, respectively (p>0.05).

CEA was the third epithelial marker analyzed in our study. It was expressed on
BC cells at the least frequency (29.5%) as compared with Egp34 and MUC-1. Ho-
mogeneous reaction was not common for this marker (14.1% of cases). Study of
local immune reactions demonstrated that CEA expression was associated with
significant fall in tumor infiltration by CD7" T-lymphocytes (x’=12.267; p=0.015)
leading to decrease in all-lymphocyte (CD45") infiltration of tumors (x*=17.607;
p=0.001). Respective frequencies of marked tumor infiltration by CD7" T-lympho-
cytes in subgroups with CEA-homogeneous, mosaic and negative phenotypes were
4.5% (1/22), 12.5% (3/24) and 19.1% (21/110), while marked levels of all-leuko-
cytic infiltration (CD45") were not detected in any of the tumors with CEA homo-
geneous expression. CEA expression was not related with tumor size (p=0.551).

The presence of CEA on BC cells was associated with significant increase in
regional lymph node involvement irrespective of the number of antigen-positive
cells (homogeneous and mosaic staining): metastasis was present in 68.2% of CEA-
homogeneous, 62.5% of CEA-mosaic and 35.5% of CEA-negative cases (table 4).



20 HMMYHOJIOT'MA TEMOITIO33A4

HeobOxoauMo OTMETHTB, YTO TONyYeHHBIC HAMU CBEACHHUS O CBI3M PDA co
CHIDKEHHEM YpPOBHSI HMMYHHOTO OTBETA M C yBEIMYCHHUEM YacTOTHl PETHOHAPHOTO
METaCTa3MPOBAHUS XOPOIIO COTJIACYIOTCSI MEXAY COOOH, Tak Kak JajbHeHIe
HCCIIEIOBAaHMS MOKA3aJIM, YTO caM Io ceOe HU3KUi ypoBeHb MHOHMIBTPALUH OITy-
XONU TO psify CyOmomynsnuii MMMYHOKOMIIETEHTHBIX KIIETOK TaKXKe SIBIISETCS
(haxkTOpOM HEOIArOMPHUATHOTO IPOTHO3A.

Hamu mpeanonoskeHuss o 6oyiee arpecCHBHOM KJIMHHUYECKOM TEUEHHUH OITyXO-
e, sKkcnpeccupyromux POA, 1 BO3MOKHOW HEOJArOMPHUITHON MPOTrHOCTHYSCKON
poJM OOHApYKEHHUsSI 3TOr0 MapKepa MOATBEPAMINCH MPH U3YUYEeHHH OOIIel U Oe3-
peUnANBHON BBDKMBaeMOCTH OONbHBIX (Tabun. 5). Hamxymmme nokazatenn OB u
BPB ormeuens! B rpymnie ¢ MoHOMOPdHOI skcnpeccueir POA, npoMexyTouHble —
B IpyIINEe MO3aWYHON peakiiy. Hammydmmm mporao3 ObuT y GOIBHBIX ¢ OTCYTCTBH-
€M 3TOT0 MapKepa Ha PaKOBBIX KJIETKaX (Pa3ianiusi CTATUCTUYECKU TOCTOBEPHBI).

AHTHTEHBI TJIABHOT'0 KOMILIEKCA THCTOCOBMECTHMOCTH

Anturenst HLA 1 u II kmaccoB — BEICOKOTIONMMOP(HBIE aHTHI'CHBI KJIETOYHOM
MOBEPXHOCTH, UTPAIOIIIE OCHOBHYIO POJIb B Pa3BUTHHU U pPeaIU3allii MEXaHU3MOB
MMMYHHOTO Paclio3HaBaHUS U YHUYTOXKECHUS UYKEPOTHBIX (B TOM YHCIIE U OMyXO-
JIEBBIX) KIIETOK.

Ms1 obHapyxwmm skcrpeccuto HLA-I TonbKO B IMOJIOBHHE CiTydaeB paka MoO-
JoyHOM kene3wl (56,2%). B 32,2% wnabnroneHuii oTMeueHa MOHOMOp(hHAs peak-
must; B 24,0% — Mo3auunas, a 43,8% ommyxoJieil ObBUTH MOJHOCTHIO aHTHI'CHHETa-
tuBHBIMH. HLA-DR o0HapyXuBanrch HaMH Ha KIETKaxX paka MOJIOYHOH >Kee3bl
ropaszo pexxe — aumb B 25,0% HaOmoxeHui, Bkmodas §,6% MOHOMOPQHBIX U
16,4% MO3aMYHBIX pEeaKLHN.

[Ipu aHanmm3e B3aMMOCBs3€il MEXy pa3lIUYHBIMH MapKepaMu Ha KJIETKax paka
MOJIOYHOH K€Je3bl YCTAaHOBJICHA BBIPaKCHHAs MOJIOXKUTEIbHAS B3aHMOCBSA3b JKC-
mpeccurt HLA I u II xiaccoB (Tabim. 6). Ta B3anMOCBS3b 3aK/II0YANAcCh B TOM, YTO
B IMOJABJISIONIEM OOJIBIIMHCTBE ciiydaeB Mosekynbsl HLA-DR ompenensincy Ha
memOpane npu Hanmuuuun HLA-I. Jlume y 5 GompHbIX HLA-I-OTpuIaTensHbIe
ormyxonu MozandHo (4 cimydass) m MoHoMmopdHO (1 ciydait) sKcmpeccHpoBanu
HLA-II. BeposiTHO, CyliecTBYeT oNpeneNeHHas Hepapxus B 3KCIIPECCUU aHTUTe-
HOB TJIaBHOTO KOMIIJIEKCa THCTOCOBMECTHMOCTH, a MHAyKuusa Moaekyn HLA-DR
Ha PaKOBBIX KJIETKax BO3MOXKHA Ha TEX 3Tarax OMyXOJIEBOH IPOTPEeccHy, KOTaa
emie He yrpaueHsl getepMuHaHTl HLA—I. KocBeHHBIM NOATBEPKIECHUEM CKa3aH-
HOMY MOJKET CIIy’KHTh TOT (haKT, 9YTO B HOPMAJBHBIX TKAHSIX YEJOBEKa KJIETKH C
denorunom HLA-I'HLA-DR" orcyrcTByioT. IIpu pake MOJIOUHOI 5KeTe3bl CIrydait
¢ moJ00HBIM (eHOoTHIIOM OBLT ToibKo onuH (0,5%). Bropoe BaxxHOe HabirOEHHE:
AQHTUTEHHBIA TTPO(MIIb OMYXOJIEBBIX KIETOK CYIIIECTBEHHO OTINYAETCS OT TAKOBOTO
HopMaibHOHM TKaHu MOK. deHoTHn HOpMasb-HBIX SMUTENHAIBHBIX KIETOK BO BCEX
cygasx cootBerctByeT HLA-T'HLA-DR .
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Of note that our findings about CEA association with decreased immune re-
sponse and with increased regional lymph node involvement were in a good agree-
ment with each other, because further study demonstrated that low tumor infiltration
by some immunocompetent subpopulations was itself a poor prognostic factor.

Analysis of OS and DFS confirmed our hypothesis about more aggressive course
of CEA-positive tumors and potentially poor prognostic role of CEA (table 5). The
OS and DFS rates were the lowest in the subgroup with CEA homogeneous expres-
sion and intermediate in the mosaic staining subgroup. Patients without CEA expres-
sion on cancer cells had the best prognosis (differences statistically significant).

Major histocompatibility complex antigens

HLA-I and II antigens are highly polymorphous cell surface antigens that play
a key role in development and action of mechanisms for immune recognition and
killing of not-self (including tumor) cells.

HLA-I expression was found in half of BC cases (56.2%) only, including
32.2% of tumors with homogeneous and 24.0% with mosaic staining. 43.8% of
tumors were fully antigen-negative. HLA-DR was found on BC cells much less
frequently, i.e. in 25.0% of tumors including 8.6% with homogeneous and 16.4%
with mosaic staining.

Expressions of HLA-I and II were positively correlated (table 6), i.e. HLA-DR
molecules were detected in a vast majority of HLA-I-positive tumors. Only 5
HLA-I-negative tumors demonstrated mosaic (4) or homogeneous (1) expression
of HLA-II. One may suggest that there is a certain hierarchy in expression of major
histocompatibility complex antigens and HLA-DR induction may occur at tumor
progression stages when HLA-I determinants are still present. The absence of
HLA-I'HLA-DR" cells in normal human tissues may indirectly confirm this sup-
position. This phenotype was found in 1 (0.5%) BC case only. Another important
finding is that antigenic profiles of tumor cells and normal breast tissue differ con-
siderably. All normal epithelial cells have the HLA-I"'HLA-DR phenotype.
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Tabmnuma 5/Table 5

BrokuBaemocts 60spHBIX PMOK B 3aBUCHMOCTH OT 3kcnpeccun POA/
Survival of patients with BC in dependence of CEA expression

BorxuBaemocth/Survival

B
Oxkcnpeccusi POA cpe
_ 6-x)/ JTHSASL
ngnezgres)s(i) on cpenusist (mec.)/ (mec.)/
(n of patients) averages averages
5 net/years (months) 5 net/years (months)
%-=+tm %+tm
Menuana (mec.)/ MenuaHa
mediane (mec.)/
(months) mediane
(months)
o y 125,34+6,34 114,38+7,49
A;:Z:::?g:; 83,244,5 He mocturuyTa/ | 74,3+£5,2 | He mocTUTHYTa/
not achieved not achieved
Mozauunas/ 94,29+8,4 83,72+11,24
Mosaic (20) 79,7£10.9 108 mec./months 60,9+13,2 72 mec./months
Monomopduas/ 64,69+£10,79 44,9749,32
Monomorphe (15) >2,4x14.4 72 mec./months >0,0£13.4 48 mec./months
Jlor-Pank Tect /
Log-Rank Test 0,0071* 0,0003*
bpeciioy/ 0,0224* 0,0065*
Breslow Test 0.0120% 0.0020*

Tapon-Yope/
Taron-Wore Test

* Pa3INIUA CTATUCTUYICCKU JOCTOBCPHBI
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Tabnuma 6/Table 6
B3anMoCBs3b IKCIIPECCHH aHTUTCHOB TJIABHOTO KOMILIEKCa THCTOCOBMECTHMOCTH
KIIETKaMH paka MoJIouHOH skene3bl/Relationship of expression of antigens head
complex of histocompatibility of BC cells

AHTHTEeH HLA-1II
Tun peatcumn/ Mozanunasa | OrpunarejbHas
Type of Monomopduas . TpanaTe
. /Mosaic /Negative
reaction /Monomorphe 32 6-x/ 166 6-x/
Totla?lcslig/ 6-x ;7906/_: patients patients
/patients o 14,9%* 77.2%*
Monomorphe | 14 16 ¥
<0 Gl 6,5%* 7.4%* 18,1%*
Patients 82,4%** 50,0%** 23,5%**
3214 20,3%*** 23,2%%** 56,5%***
170
HLA-I 52 Gox/ 0,9%* 5,6%* 17,7%*
atients 11,8%** 37,5%** 22,9%**
Y 3,806 23,19 73,19
,2/0
OT/I’N‘W'“ﬁ“’“a" 1 4 89
Yo 0,5%* 1,9%* 41,4%*
atients 5,9%%** 12,5%** 53,6%**
23 704 1,1%*** 4,2%*** 94,7%***
, 170

* — mpormeHT B Tabumiie/percent in table,
** — mpoueHT B cTosnOIe/percent in column;
*%% _ porteHT B psady/percent in rang. x*=40,365; p=0,000
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IIpu pake momoOHEIA (peHoTnn HaOmromancs yumb B 18,1% HaOmoneHUH, a
yamie Bcero (41,4%) pax MOIOYHOI KeJne3bl XapaKTepHU30BAJICS MOJTHBIM OTCYTCT-
BueM Mosiekyal HL A Ha omyXxosieBbIX KJIEeTKax.

Bwmecre ¢ Tem cremyeT MOMHHTE, YTO HaOIroaeMble 0COOEHHOCTH IMMYHO(e-
HOTHIIA KJIETOK paka MOJIOYHOH >Kele3bl HU B KOG Mepe Helb3sl OTHOCHUTH K pa3-
psiLy OITyXoJecTenu(puIecKux.

Antured HLA-DR otcyTcTByeT Ha HOpPMajabHOM ‘“TIOKOAIIEMCS” SMUTEITUH
MOJIOUHBIX JKe€Je3, HO JIETKO MHIYLHPYETCS IPH LEJIOM psiie PU3MOJOTHIeCKUX
curyauuii (0epeMeHHOCTb, JAKTaIHs), IPH BOCHAIUTEIBHBIX M HE3JIOKAYECTBEH-
HBIX THIEpIUIacTUYECKuX mporeccax. OJHaKo BO BCEX ITHX CIIydasX Ha KIETKax
coxpansercs ’kcnpeccus Monekya HLA-I.

Okcnpeccust HLA-I Taxke DOCTOBEPHO MONOKUTENBHO KOPPENHPOBANa C BbI-
ABIICHHEM Ha OIYXOJIEBBIX KJIETKaX Moneky aaresun CD29 (x*=10,175; p=0,038;
n=105). B HOpMe Ha STUTENHH MOJOYHOH kKenme3bl MoJieKynsl VLA-f axcipeccu-
POBaHBI BO BCEX CIIydasx W, CIEJOBATEIbHO, UX YTpaTa MOXKET ABJIATHCS KOCBEH-
HBIM OTPAXCHHEM HApYIICHUS MEXaHU3MOB aJ['€3UH U CBSI3aHHOW C 5THM aKTHBa-
LEN MPOIIECCOB MHBA3UHU U METaCTa3MPOBAHMS.

Ecnu ydects, uTo 00a aHTUTreHa B HOpME IIPEACTaBIICHBI Ha BCeX KJIETKaxX, ompe-
JesieHHast cMHXpoHHOCTh yTpaTtel CD29 u HLA-I, xapakTepHBIX 118 HOPMAalIbHOTO
(eHOTHIIa, SBIISIETCS JIETKO OOBSICHUMOM C MO3UIIMH 3]I0Ka4eCTBEHHOI TpaHchopMa-
LUK U IPHOOPETEHNST PAKOBBIMH KJIETKAaMU HE CBOHCTBEHHBIX HOPMAILHOMY JITHTE-
JIMI0 OMOJIOTHYECKHUX CBOMCTB.

B cBoro ouepens, Mmonekynsl HLA-II ObutH JOCTOBEPHO MOJIOKUTETHHO B3aU-
MOCBS3aHHI ¢ f—1enbio naTerpunoB CD29 (x*=10,080; p=0,039; n=106). Bce >1u
JaHHBbIC (BKJIIOYas PACCMOTPEHHBIE paHEe B3aWMOCBS3HM) XOPOIIO COTJIACYIOTCS
MEXIy coOOH M CBHIETENHCTBYIOT O CYHIECTBOBAaHMH YETKHX 3aKOHOMEPHOCTEH
yTpaTsl B MPOIIECCE MATUTHU3ALMH aHTUTCHHBIX JETEPMHHAHT, XapaKTePHBIX UL
HOPMAJIBHOTO MUTENNS WM SMUTEIHN MOJIOYHBIX JKEJIe3 IPH J0OPOKadeCTBEHHbBIX
nponeccax (K HIM OTHOCSATCS aHTUICHBI INTABHOTO KOMIUIEKCA TMCTOCOBMECTHMO-
CTH W MOJIEKYJIbI a/IT€31H) U TIOSIBJIICHHS HE CBOMCTBEHHBIX HOPMaJIbHOMY (PEHOTH-
ny POA u nutomnasmarudeckoro MUC-1.

Ms1 onienmnu ypoBHH HH(unsTpanuu PMK cyOnonynsiuusimMu TuMQOnnTOB 1
MakpodaroB B 3aBUCHMOCTH OT JKCIIPECCHU OIyXoJibio MosieKya HLA-I (tabm. 7).
Okcmpeccuss HLA-I kymacca JOCTOBEPHO KOppEIMpoBaja C YBEIWYEHHUEM WH-
dunsTpanuu onyxomu T—mumdonutamu (CDS5, CD7Y), ux cy6nomynsuusvMu
(CD4", CD8") u makpodaramu (CD163"), uto oTpakanoch Ha yBeIUdeHUH 0OIIle-
ro yposHs unduasTpamuu (CD45"). Monekynst HLA-I He BIusmm Ha peakimio B—
aumborutos (CD19", CD37") u nnasmaruueckux kietok (CD38").

Takum 00pa3oM, MOTydeHHBIC JaHHBIC yOSIUTEIbHO CBHIETEIBCTBYIOT O TOM,
YTO B YHCIE MPOYUX (PAaKTOPOB, BIUSIOMNX Ha YPOBHU MHQUIBTPALUU paKa Mo-
JIOYHOM sKene3bl T—nuMQoruTamMy, CyIeCTBEHHYIO POJIb HUIPAeT dKCIPECCUs] MO-
JIEKyJ1 THCTOCOBMECTUMOCTH | Kitacca.
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It should be noted however that the above-mentioned BC immunophenotypic
features cannot be treated as tumor-specific. HLA-DR is absent on normal dormant
breast epithelial cells though is easily induced in certain physiological situations
(pregnancy, lactation), inflammation and benign hyperplasia. However, HLA-I
expression is also present in all of these cases.

HLA-I expression demonstrated a significant positive relationship with adhe-
sion molecules CD29 on tumor cells (x’=10.175; p=0.038; n=105).

VLA-f is always expressed on normal breast epithelial cells and the loss of this
molecule may be an indirect evidence of impairment of adhesion mechanisms and
the associated activation of invasion and metastasis processes.

If both antigens are present on all normal cells, simultaneous loss of CD29 and
HLA-I, characteristic of normal phenotype, is easily explainable in terms of malig-
nant transformation and acquisition of abnormal biological properties by cancer cells.

HLA-II was significantly positively related with B-chain of CD29 integrins
(x*=10.080; p=0.039; n=106). All these findings (including previously considered
correlations) agree well with each other and are evidence of clear-cut regularities in
loss of antigenic determinants characteristic of normal breast epithelium or its be-
nign disorders (including MHC antigens and adhesion molecules) and emergence
of CEA and cytoplasmic MUC-1, not seen in normal breast epithelium, in the
process of malignization.

We analyzed BC infiltration by lymphocyte subpopulations and macrophages
with respect to HLA-I expression on tumor cells (table 7). HLA-I expression dem-
onstrated significant correlation with increased tumor infiltration by T-lymphocy-
tes (CD5', CD7"), their subpopulations (CD4", CD8") and macrophages (CD163")
resulting in increased total infiltration (CD45"). HLA-I had no effect on B-lympho-
cyte (CD19", CD37") or plasmic cell (CD38") reactivity.

These data therefore provide a strong evidence of HLA-I playing an important
role together with other factors influencing T-lymphocytic infiltration in BC.
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Ponbs monexkyn HLA-DR Ha pakoBbIX KiI€TKax BO MHOTOM CXOJHa C TaKOBOW
monekysl HLA-I ¢ Touku 3peHust onocpe1oBaHus B3aUMOJCHCTBUS OIYXOJU C M-
MYHHOH cucTeMoi. [Ipy M3ydeHMHM MECTHBIX MMMYHHBIX pEakIHi B Tpymmax c
HLA-DR-11010’XUTETFHBIM, MO3aWYHBIM ¥ HETATUBHBIM (DEHOTHIIAMH yCTaHOBJIE-
HO, 4TO 3KCIIpecCHs MOJIEKYJ ructocoBMecTuMocty Il knacca npu pake MOJIOYHON
JKeJIe3bl JI0CTOBEPHO KOPPEIHPYET C yBEIWYEHHEM HH(UIBTpAIMU OIyXONH MO
OOJIBIIMHCTBY CYONOIYJISIINI MMMYHOKOMIIETEHTHBIX KJIETOK (Tab:. 8).

OTMeueHa TONOKHUTEIbHAs CBA3b C OOMUM ypoBHeM HH(HIbTpanuu (CD45Y),
peaxiueit T-mumpouutos (CD7") u ux cybnonynsauuit (CD4" u CD8"), makpoda-
ros (CD163"), B-mumdouuros (CD19" u CD37") u CD38" nna3smaTtuyeckux Kie-
Tok. Takum 00pa3oM, B IEJIOM KCHPECCHS] aHTUTCHOB INIABHOTO KOMILJIEKCA THC-
TOCOBMECTUMOCTH KJIETKaMH Paka MOJIOYHOM JKeJie3bl ObllIa aCCOIMUPOBAHa € J0C-
TOBEPHBIM YBEIMUCHNEM CTEIICHN BBIPA)KEHHOCTH MECTHBIX HMMYHHBIX PEAKIIHH.

OCHOBHBIM BOIIPOCOM JIO0OTO KIMHWYECKOTO HCCIEAOBAHUS, KacaroUIeToCs
(eHOTHTIA OITyXOJIEBBIX KIIETOK, SABISIETCS OLIEHKA BIMSHUS TOTO MM WHOTO Map-
Kepa Ha 0COOEHHOCTH TE€UYEeHHUS M MPOTHO3 3aboneBanus. Ham He ynanocs oOHapy-
JKUTH B3aUMOCBs3b Mosiekysl1 HLA-I co crenenpio pacmpocTpaHeHHOCTH Iporiecca
MO TaKUM OOLICTIPUHATHIMU TOKa3aTelsIM, KaK BEelMYMHA MEPBUYHON OITyXOJIH,
HaJIM4Me PEerMOHAPHBIX U OTAAJIEHHBIX METaCTa30B U CTaaus 3a00JIeBaHUs.

Okcnpeccusi HLA-II Takoke He OblTa B3aUMOCBs3aHA C Pa3MEPOM OITYXOJIH.
MeracraTudyeckoe HopakeHHe pernoHapHbIX JuMmdoysioB mpu HLA-II-Herarus-
HOM (hEHOTHIIE OTMEUaTIOCh JOCTOoBepHO varne (53,4%-93/174), yem npu HLA-II-mio-
3uTHBHBIX (peHoTHIaX (36,2%-21/58 cymMMapHO 111 MO3audHONH M MOHOMOpP(]HON
peakumn, °=5,174; p=0,023).

Pe3ynbpraT OIIEHKHM NPOTHOCTHYECKOTO 3HAUCHHS AHTHUTCHOB TJIABHOTO KOM-
IUTEKCa THCTOCOBMECTHMOCTH IIPH PaKe MOJIOYHOH KeJIe3bl TOHAa4daly IOKa3aics
obeckypakuBarommM. MBI He HAITH pa3IMddil B MOKa3aTessIx oomiei u Oe3penu-
JVBHOW BBDKMBAEMOCTH OOJBHBIX B 3aBHCHMOCTH OT HAMUHS WM OTCYTCTBHS
9THX JETEPMHHAHT Ha OIMyXOJeBBIX KieTkax. OJHAKO NMpH MPOBEICHUH JalbHEH-
1IEr0 aHaM3a OKAa3aloCh, YTO BbIPaXKEHHBIH 06muil yposens CD45" ummyHHOM
peaKluy, a TakKe BBIPAKCHHBIN M YMEPEHHBIH YPOBHH MHQHIBTPALMH OITyXOJIH
CD8" IIMTOTOKCHYECKHMH/CYTIPECCOPHBIME T—KIETKAMHU JOCTOBEPHO KOPPETHpY-
IOT C yJydllIeHHeM BbDKHBaeMocTH O0osbHBIX PMJK Ge3 meracta3oB B permoHap-
Hble uMQoy3ibl. Kak mokasany Halm ucciae0BaHus, IPEICTaBICHHbIE B JAaHHOM
pasziene, ypoBHH MH(HUILTpauuyu omyxomn CD45" neiikomuramu u CD8” T—mum-
¢douuTaMH HaNPSAMYIO 3aBHCAT OT SKCIPECCHM Ha PAKOBBIX KJIETKAaX AHTUTEHOB
TJIAaBHOTO KOMILIEKCA THCTOCOBMECTUMOCTH.

Takum 00pa3oM, CTaHOBHUTCS OYEBUAHBIM, 4TO yTpaTa Mojiekyl HLA B xoze
OITyXOJIEBOH IPOTPECCHH OKa3bIBAET HEOJIATONPHUATHOE BIMSHHUE HA MPOTHO3 OIO-
CpEeI0BAHHO, MPUBOAS K YMEHBIIECHUIO HHTEHCUBHOCTH MECTHOH MMMYHHOM peak-
MY KIETOK, KOTOpbIE, ¢y s 1o perotuny (CD45 CD8 —muM@pouuTh), MOTYT OKa-
3BIBaTh KHJUIEPHOE JICHCTBHE B OTHOIIEHUH OITyXOJIH.
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The role of HLA-DR expression on cancer cells is to a large degree similar to
that of HLA-I in terms of ‘tumor—immune system’ interaction. Study of local im-
mune reactions in groups with HLA-DR-positive, mosaic and homogeneous phe-
notypes demonstrated that expression of class II molecule on BC cells correlated
significantly with increased tumor infiltration by most immunocompetent subpopu-
lations (table 8).

There was a positive relationship with all-lymphocyte (CD45") infiltration,
reactions of T-lymphocytes (CD7" and their subpopulations (CD4", CD8"), ma-
crophages (CD163"), B-lymphocytes (CD19", CD37") and CD38" plasmatic cells.
Therefore, expression of MHC molecules on BC cells was associated with signifi-
cant increase in intensity of local reactions.

The main issue of any clinical tumor cell phenotyping is evaluation of the im-
pact of study markers on disease course and prognosis. We failed to establish rela-
tionship between HLA-I expression and disease advance as assessed by common
criteria such as size of the primary, regional or distant metastasis and disease stage.

HLA-II expression was not related to tumor size either. Metastatic regional
lymph node involvement was significantly more frequent in HLA-II-negative
(53.4%; 93/174) than in HLA-II-positive (36.2%; 21/58 for a total of mosaic and
homogeneous reactions, °=5.174; p=0.023) phenotype.

Analysis of prognostic value of MHC antigens in BC at first produced discou-
raging results. There were no differences in OS or DFS with respect to the pres-
ence or absence of these determinants on tumor cells. However, further analysis
demonstrated that marked total level of CD45" immune reaction, marked and mod-
erate levels of tumor infiltration by CD8" cytotoxic/suppressor T-cells significantly
correlated with improved survival of BC patients free from regional lymph node
metastases. As demonstrated by our findings presented in this section, levels of
tumor infiltration by CD45" leukocytes and CD8" T-lymphocytes depended direct-
ly on MHC expression on BC cells.

Therefore the conclusion may be made that loss of HLA molecules in the
course of tumor progression produces a poor effect on the prognosis in an indirect
manner, i.e. via reduced intensity of local immune reaction of cells with potential
killing activity against tumor cells as may be judged by their phenotype (CD45"
CD8" lymphocytes).
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Tab6mnuma 7/Table 7
CyOnonysuyn IMMYHOKOMITETEHTHBIX KJIETOK B OITyXOJISIX C PA3IMYHON 3KIIpec-
cueit HLA-I/Subpopuletion of immunocompetent cells in tumors with diverse ex-
pression of HLA-I

CreneHb
peakuun

®enorun onyxoau/Phenotype of tumor

B Gauiax/ ’
CD Grade of 7}()
reaction HLA-I+ HLA-I+ HLA-I-
in balls
2 32/53-60,4% | 20/44-45.5% | 22/71-31,0% 11,934
CD45 1 11/53-20,8% | 15/44-34,1% | 24/71-33,8% | 0,018*
0 10/53-18.9% | 9/44-20,5% | 25/71-35.2%
2 6/36-16,7% | 1/31-32% | 2/50-40% | 18,352
CD5 1 15/36-41,7% | 17/31-54,8% | 10/50-20,0% | 0,001*
0 15/36-41,7% | 13/31-41,9% | 38/50-76,0%
2 23/70-32,9% | 8/52-15,4% 7/94-7.4% 22,750
CD7 1 21/70-30,0% | 18/52-34,6% | 24/94-25,5% 0,000*
0 26/70-37,1% | 26/52-50,0% | 63/94-67,0%
2 10/36-27,.8% | 6/31-19.4% 2/50-4,0% 12,480
CD4 1 11/36-30,6% | 11/31-35.,5% | 13/50-26,0% | 0,014*
0 15/36-41,7% | 14/31-45,2% | 35/50-70,0%
2 10/36-27,8% | 5/31-16,1% 4/50-8,0% 12,079
CDS8 1 11/36-30,6% | 10/31-32,3% | 13/50-26,0% | 0,017*
0 15/36-41,7% | 16/31-51,6% | 33/50-66,0%
2 20/53-37,7% | 3/24-12,5% | 12/59-20,3% 11,669
CD163 1 15/53-28,3% | 12/24-50,0% | 15/59-25.4% | 0,020*
0 18/53-34,0% | 9/24-37.5% | 32/59-54.2%
2 1/16-6,3% 3/28-10,7% 1/36-2,8% 3,895
CD11b 1 7/16-43,8% | 11/28-39,3% | 10/36-27,8% 0,420
0 8/16-50,0% | 14/28-50,0% | 25/36—69,4%
2 0% 1/19-5,3% 0% 5,808
CD19 1 4/33-12,1% 5/19-26,3% 7/40-17,5% 0,364
0 29/33-87,9% | 13/19-68.4% | 33/40-82,5%
2 5/33-152% | 3/19-15.8% | 2/40-50% 3,564
CD37 1 5/33-15.2% 5/19-26,3% 8/40-20,0% 0,468
0 23/33-69,7% | 11/19-57,9% | 30/40-75,0%
2 9/36-25,0% 6/31-19.4% 6/50-12,0% 4,326
CD38 1 13/36-36,1% | 9/31-29,0% | 14/50-28,0% 0,364

0

14/36-38,9%

16/31-51,6%

30/50-60,0%

*—mocToBepHas B3aMMOCBS3b MEeKAy npu3Hakamu/reliable relationship between
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pression of HLA-II

Tab6mnuma 8/Table 8
CyOnonysun IMMYHOKOMITETEHTHBIX KJIETOK B OITyXOJISIX C PA3IMYHON 3KIIpec-
cueit HLA-II/Subpopulations of immunocompetent cells in tumors with divers ex-

Crenenb
peakuu

®enotun onyxoau/Phenotype of tumor

B Oayutax/ g
CD Grade of 1()
reaction HLA-II+ HLA-II+ HLA-II-
in balls
2 14/19-73,7% 15/30-50,0% | 54/136-39.7% 18.875
CD45 1 3/19-15,8% 12/30-40,0% | 40/136-29.4% 0 612*
0 2/19-10,5% 3/30-10,0% 42/136-30,9% ’
2 1/10-10,0% 1/21-4,8% 8/102-7,8% 6.252
CD5 1 6/10-60,0% 11/21-52,4% | 32/102-31,4% 0,181
0 3/10-30,0% 9/21-42.9% 62/102-60,8% ’
2 10/20-50,0% 5/38-13.,2% 23/173-13.3% 23.643
CD7 1 6/20-30,0% 17/38-44,7% | 49/173-28.3% 0 600*
0 4/20-20,0% 16/38-42,1% 101/173— ’
2 5/10-50,0% 4/21-19,0% 10/102-9.,8% 12.979
CD4 1 2/10-20,0% 7/21-33.3% 30/102-29,4% 0 61 1%
0 3/10-30,0% 10/21-47,6% | 62/102-60,8% ’
2 4/10-40,0% 4/21-19,0% 12/102-11,8% 10.714
CDS8 1 4/10-40,0% 9/21-42.9% 28/102-27.5% 0 630*
0 2/10-20,0% 8/21-38,1% 62/102-60,8% ’
2 9/15-60,0% 5/24-20,8% 26/113-23,0% 10.785
CD163 1 2/15-13,3% 10/24-41,7% | 36/113-31,9% 0 629*
0 4/15-26,7% 9/24-37.5% 51/113-45,1% ’
2 0% 1/14-7,1% 4/61-6,6% 1.663
CD11b 1 3/5-60,0% 5/14-35,7% 20/61-32,8% 0’797
0 2/5-40,0% 8/14-57,1% 37/61-60,6% §
2 1/10-10,0% 0% 0% 11.756
CD19 1 3/10-30,0% 2/16-12,5% 13/82-15,9% 0 619*
0 6/10-60,0% 14/16-87,5% 69/82-84,1% ’
2 1/10-10,0% 4/16-25,0% 5/82-6,1% 10.136
CD37 1 4/10-40,0% 1/16-6,3% 14/82-17,1% 0 638*
0 5/10-50,0% 11/16-68,7% 63/82-76,8% ’
2 6/10-60,0% 5/21-23.8% 12/102-11,8% 21332
CD38 1 3/10-30,0% 10/21-47,6% | 30/102-29.4% 0 600*

0

1/10-10,0%

6/21-28,6%

60/102-58,8%

*—ocTOBEepHas B3aMMOCBS3b MOy Mpu3Hakamu /reliable relationship between
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CD29 (B-uens VLA—nHTErpHHOB)

Monekynst aarezun CD29 BBIBISUINCH HA PAKOBBIX KIETKax B 75,5% ciydaes.
MoHoMmopdHas peakius B Hamled cepuH HcClenoBaHUil oTMedeHa B 51,9% Ha-
omonennit, Mo3anyHas — B 23,6%; 24,5% omnyxonel ObUTH aHTHT€HHETaTHBHBIMHU.
OCOOEHHOCTBIO TOMBKOBOTO paka ObLTa MOJHAS WM YacTWYHAs yTpaTa 3TOH Je-
TEpPMHHAHTHI BO BCeX ciydasx. Kak yxe ObUI0 OTMEUEHO B PEABIAYIINX paszesax,
skcnpeccus CD29 10cToBEpHO MOJOKUTENBHO KOPPETUpOBaia C HATMYUEM MOJIe-
kyn HLA. Kakux-mmu6o cBsizeii skcnpeccun PB-uenu VLA ¢ npyruMu Mapkepamu
OITyXOJIEBBIX KJIETOK, a TaK)X€ YPOBHSIMHU JIEHKOLUMTAapHOH MHOHUIBTPAIWH, CTerie-
HBIO PACIIPOCTPAHEHHOCTH IpoLiecca M IPOrHO30M 3a00JIeBaHHsI HAMU HE BBISIBIICHO.

Peuentop Tpancdeppuna CD71

OTOoT Mapkep 0OHapyKHBAJICsS HA OMyXOJEBBIX KJIETKAaX JOCTATOYHO YacTo — B
75,6% ciydaeB paka MOJIOYHOH »xene3bl. MoHOMOpP(HAs SKCIpeccust OTMeueHa B
53,7% nabmronennii, mozanuHas — B 21,9%. Tomnbko 24,4% omyxomneit ObuIH 1TOTI-
HOCTBIO aHTHreHHeraTuBHbIMH. CD71 He OBLI JOCTOBEPHO B3aWMOCBS3aH C JPY-
TUMH M3Y4YeHHBIMH HaMU MapKepaMH paka MOJIOYHOM jkeJe3bl, a TakkKe C YPOBHsI-
MU UHQUIBTPAIMU OIYXOJM HMMYHOKOMIIETEHTHBIMH KJIETKAaMH M HHIEKCOM T.

[pu orcyrctBun CD71 Ha pakoBBIX KJIETKax pernoHapHbIe TUM(OY3IIbI JOCTO-
BEPHO 4Yallle OCTaBaJIUCh MHTAKTHBIMU: HHAEKC N, ycraHoBieH B 70,0% ciyuaeB
aHTUIeHHeraTUBHON rpymmel, B 41,7% ciaydaeB Mo3anmuHoi rpymmsl U B 42,0%
cirydaeB MOHOMOP(GHOU Tpyms (TadI. 9).

Hanporus, 9acToTa BBISIBICHUS] METAcTa30B B TUM(OY3IIBI ¢ HHIEKCOM N; BO3-
pacraia Mo Mepe MOSBIEHHS perenTopa TpaHchepprHa Ha 3JI0KAYECTBEHHBIX
knetkax (25,0% B CD717; 30,5% B CD71% u 37,5% B CD71" rpynmnax). Yactora
BBIBIICHUS] METACTa30B ¢ MHAEKCOM N, Tak k€ OblJla 3HAUUTENBHO HIXKE B aHTH-
TEHOTPUIATENBHBIX CIyYasX IO CPABHEHMIO C aHTUTCHIOJIOXHUTENbHBIMHU (5,0%;
27,8% u 20,5% 1o rpymnmnam COOTBETCTBEHHO, x2=12,127; p=0,016).

B menom yacroTa BBIIBICHHS METACTa30B B peruoHapHbIe JIMMQOY3ibl Oblia
MIOYTH BJBOE BBIIIE IPU HAIUYMM Ha OMyXoJyieBbIX kieTkax CD71: meracrassl B
nmumMdoy3nbl ooHapyskeHsl B 30,0% HaOmoaeHUH aHTUT€HHETaTUBHOM TPYIIBI, B
58,3% nHabmroneHnii Mo3an4yHo# rpynmnsl U B 58,0% HaOmoxeHnit MoHOMOpdHON
IPYIIIBL, B3aHMOCBSI3b 0CTOBEPHA (X°=9,535; p=0,008; n=164).

Mo2kHO TaKke OTMETHTb, YTO, KaK U B ciydae ¢ PDA, Mo3anuHble Mo SKCHpec-
CHH aHTHTEHA OIYXOJH HE OTIIMYAINCh OT MOHOMOP(HBIX M0 YacTOTE€ OOHAPYKEHHS
METacTa3oB B peruoHapHsie muM¢poysisl (58,3 u 58,0%). OueBuagHO, YTO NMPU MO3a-
WYHOI peakIMy YK€ MMEeTCs! KJIOH KIETOK, 00afaronmx, 61aromapst perenTopam
TpaHc(epprHa Ha KJIETOYHOM MeMOpaHe, OIpeaeIeHHBIMI POCTOBBIMH IPEUMYIIIE-
CTBAMU U TI0 CBOMM OHOJIOTHYECKMM OCOOEHHOCTSM OTJIMYAIOLIMXCS OT OTpHIA-
TEeNBbHBIX ()EHOTHIIOB HATYHEM 00Jiee BHICOKOTO METaCTaTUUECKOT0 MMOTEHIHAIA.
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CD29 (VLA B-chain)

Adhesion molecules CD29 were seen on tumor cells in 75.5% of cases. Homo-
geneous reaction was observed in 51.9%, mosaic in 23.6% and negative in 24.5%
of tumors. Lobular carcinoma was characterized by complete or partial loss of this
determinant in all cases.

As mentioned in the previous sections, CD29 expression demonstrated a signif-
icant positive correlation with HLA molecules. There were no relationships be-
tween VLA [B-chain and other tumor cell markers, nor with leukocytic infiltration,
disease advance or prognosis.

Transferrin receptor CD71

This marker was found on tumor cells rather frequently, i.e. in 75.6% of BC
cases. Its expression was homogeneous in 53.7% and mosaic in 21.9% of cases.
24.4% of tumors were fully antigen-negative.

CD71 expression was not significantly related with other BC markers studied,
tumor infiltration by immunocompetent cells or T-status.

The absence of regional metastases was significantly more frequent in CD71-
negative cases: N status was established in 70.0% of antigen-negative, 41.7% of
mosaic and 42.0% of homogeneous expression groups (table 9).

On the contrary, the rate of N; cases increased with detection of the transferrin
receptor on malignant cells (25.0% in CD717, 30.5% in CD71" and 37.5% in
CD71" cases). The rate of N, status was also lower in antigen-negative as com-
pared to antigen-positive cases (5.0%, 27.8% and 20.5% of the above-mentioned
groups respectively, x’=12.127; p=0.016).

As a whole, regional lymph node involvement was about two-fold more fre-
quent in cases with CD71 expression on tumor cells: positive lymph nodes were
detected in 30.0% of antigen-negative, 58.3% of mosaic and 58.0% of homogene-
ous expression cases, the differences being significant (5°=9.535; p=0.008, n=164).

Of note, similarly to CEA there was no difference between groups with mosaic
vs. homogeneous CD71 expression by frequency of regional lymph node involve-
ment (58.3 vs. 58.0%). It seems that tumors with mosaic reaction already contain a
cell clone with certain growth advantages and higher metastatic potential as com-
pared to negative phenotypes owing to the presence of transferrin receptor.
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Tabnuma 9/Table 9
Cas13b akcnpeccuu CD71 ¢ pernoHapHbIM MeTacTa3upoBaHueM/
Connection of CD71—expression with regional metastasing

deHoTUI Unnexe N/N Index
ormyxomn/ (xo11-Bo GoubHBIX/n of patients —%)
Phenotype of Bcero/Total
tumor No Ny N2
CD71 + 37-42,0% 33-37,5% 18-20,5% 88-100,0%
CD71+ 15-41,7% 11-30,5% 10-27,8% 36-100,0%
CD71 — 28-70,0% 10-25,0% 2-5,0% 40-100,0%
Bcero/Total 80—48,8% 54-32,9% 30-18,3% 164-100,0%

v=12,127; p=0,016

Tabonuma 10/Table 10
WHuapTpaiys onyxoind IMMYHOKOMITETEHTHBIMH KIIETKaMu/
Infiltration of tumor immunocompetent cells

WNudunerpanus/Infiltration
CD Bripaxennas/ Ymepennas/ Crnabas/
Significant Moderate Weak

CD45 83/186—44,6% 55/186-29,6% 48/186-25,8%

CD5 10/134-7,5% 49/134-36,6% 75/134-55,9%

CD7 38/234-16,2% 72/234-30,8% 124/234-53,0%

CD4 19/134-14,2% 39/134-29,1% 76/134-56,7%

CD8 20/134-14,9% 41/134-30,6% 73/134-54,5%
CD163 40/153-26,1% 48/153-31,4% 65/153-42,5%
CDl11b 5/81-6,2% 28/81-34,6% 48/81-59,2%
CD19 1/108-0,9% 18/108-16,7% 89/108-82,4%
CD37 10/108-9,3% 19/108-17,6% 79/108-73,1%
CD38 23/134-17,2% 43/134-32,1% 68/134-50,7%

Ta6numa 11

Casasb CD45 " neiikonuTapHOi HHGUIBTPALMK C PETHOHAPHBIM METACTAa3UPOBAHH-
em/Communication of CD45" leucoinfiltration with regional metastasing

MerTacTasbl B

Tumn peakunu/Type of reaction
(xon-Bo 60sbHBIX/N of patients—%)

Bcero/Total

M Ooy3IIbl/ (Ko1-BO/
Metastases in Crnabas/ Ymepennast/ | Bolpaxennas/ %)
lymph nodes Weak Moderate Significant 0
17 28 48 93
Het/Abscent 18,3%* 30,1%* 51,6%%* 100,0%*
35,4%** 50,9%** 57,8%** 50,0%**
31 27 35 93
Ecrp/Present 33,3%* 29,0%* 37,6%%* 100,0%*
64,6%** 49,1%** 42,2%** 50,0%**
Bcero/Total 48 >3 83 186
25,8%%* 29,6%* 44,6%* 100,0%

v°=6,138; p=0,046; *—miporieHT B psamy/percent in rang ; **—percent in column.
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Tabnuma 12/Table 12

B3aumocss3b J'IeI/IKOHI/ITapHOI/I (CD45") uncpunpTparnuu co cTanueil 3a6onepanus/
Relationship of CD45" leycoinfiltrasion with stage of tumor

YpoBensb JICI/IKOLII/ITapHOI/I nHpmisTparmm (CD45)/
Cramus/ Level of CD45" leycoinfiltrasion Besro/Total
Stage (xom-Bo/ n—%)
Bypumermasl | Yoo | CaasasWeak
I 16-19,3% 10-18,2% 6-12,5% 32-17,2%
IIa 32-38,6% 16-29,1% 11-22,9% 59-31,7%
IIb 20-24,1% 9-16,4% 8-16,7% 37-19,9%
Ila 5-6,0% 8-14,5% 7-14,6% 20-10,8%
IIIb 7-8,4% 5-9,1% 7-14,6% 10-5,4%
v 3-3,6% 7-12,7% 9-18,8% 19-10,2%
Bcero 83-100,0% 55-100,0% 48-100,0% 186

p=0,090; ipu o6benunenun lla, IIb u IV cranumii B onHy rpynmy/with summing
IIIa [1Ib and IV stages in one group x’=15,270; p=0,029

tration of tumor

Ta6numa 13/Table 13

BPB 6ombabix PMIK B 3aBHcHMOcTH OT ypoHs CD45 " nelikonuTtapHoii HHGUIBT-
pamm omryxonmu/DFS of patients with BC in dependence of level CD45 leucoinfil-

BespermnuHas BenkuBaeMocTh/Disease-free survival

WNudunsrpanus ;
CD45/CD45Infiltration cpenis (vec.)
(x011-BO GONIBHBIX/ 5 ner/years 10 ner/years averages (months)
1 o o
n of patients) %+m %+tm Mezmana (Mec.)/
mediane (months)
Bripaxcennas/ 69,1458 60,6+7,6 vy
Significant (70) 15 DEL THY
not achieved
Ymepennas/ 90,26+10,86
Moderate (40) 36,5+8,0 46,2+9,3 72 mec./month
Cnabas/ 83,15+11,99
Weak (32) 48,849,0 41,8101 48 mec./month

p=0,0475
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KnuHndgeckoe TedeHHWe TreTeporeHHBIX (MO3aWdHBIX) 1Mo sKcmpeccun CD71
omyxoJeil onpenensierca uMeHHO TakuM CD71-1oy10)KUTENbHBIM KJIIOHOM M COOT-
BETCTBYET KIMHUYECKOMY TEUCHHIO OIyXOJeH, MOHOMOP(HO IKCIPECCHPYIOIINX
penenitop TpancheppuHa.

Wzyuenue cBsa3u sxcnpeccun CD71 co cTamuei paka MOJIOYHOH KeJe3bI ITOKa-
3amo, 9to | u Ila cragum 3aboneBanus darie OOHAPYKUBAIICH B AHTUT€HHETaTHB-
HOW TPYNIE 0 CPAaBHEHHIO ¢ MO3aWYHOW M MOHOMOP(HOM: 4acTOTa BBISIBICHHS
I cramuu cocraBuia no rpymmnam 22,5% (9/40); 8,3% (3/36) u 9,1% (8/88) coot-
BeTcTBeHHO, Ila cramum — 40,0% (16/40); 27,8% (10/36) u 34,1% (30/88) cooTBeTCT-
BeHHO. HamnpoTuB, HU oquH ciydail [V cragum He oTHOCHIICS K OTpULIATENBHOM IpyI-
1ie, 3 U3 HUX MO3au4yHO U 9 — MoHOMOpP(dHO 3KcrpeccupoBa CD71 (p>0,05; n=164).

[Ipn oueHKe OTHANCHHBIX pe3yNbTaToB JiedeHHs: OonmpHBIX PMOK okasamocs,
YTO OTCYTCTBHE peIenTopa TpaHCc(epprHa Ha PAKOBBIX KJIETKAaX JOCTOBEPHO KOP-
penupoBaio ¢ 6oiee BEICOKOI o0mieit 1 6e3pennanBHON BeDKHBaeMocThio. Harpo-
TUB, 3Kkcnpeccust CD71, He3aBucHMO OT THIIA peakiuu (MOHOMOp(HAs WIH MO3a-
WYHAs), IPUBOAMIIA K TOCTOBEpHOMY yxXyameHnuto mokaszareneir OB u bPB. Kpu-
Bele BPB mpencrasnens Ha puc. 1.

bespenunuBHas BBDKHBAEMOCTh ObLIa JOCTOBEPHO BHILIE B aHTHICHHETATHB-
HOW TpyNIe MO0 CPaBHEHUIO C MO3aWYHOW M MoHOMOp(HOW rpymmamu (n=117,
p=0,0063 mo Jlor-Pank, p=0,0238 mo bpecnoy u p=0,0125 mo Tapon-Yope Tec-
tam). [lokazarens 5-netneit BPB cocraBun no rpynmam coorsercTBeHHO 93,1+4,7%
(n=30), 40,3+11,2% (n=26) u 63,5+7,0% (n=61). CpenHsist IIUTEITBHOCTH OE3peIH-
JMBHOTO TIEPHOJIa COCTaBMJIa MPU OTCYTCTBHM aHTHreHa 123,53+5,78 mec. (Maxc.
— 132+ Mec.), mpu Mo3anmgHOU peaknmu — 46,44+4,45 mec. (Makc. 68+ Mec) U pu
MOHOMOpP(QHOH peakun — 64,09+3,76 mec. (Makc. 84+ mec.). Mennana BPB B
TIEPBOI W TPEThel TIpyIIax He JOCTUTHYTA, BO BTOPOH (C MO3aWYHOH peakIueii)
cocrasmna 48,00 mec. O0miast BEDKHBaeMOCTh ObLIa TakXKe JOCTOBEPHO BBIIIE TPU
orcyrctBun CD71 Ha kieTouyHoW MeMOpaHE II0 CPaBHEHHIO C €r0 HaJMdueM
(p=0,0429). Tlokazarens S-nerHeit OB B aHTHT€HHETATUBHOM, MO3aNYHON W MOHO-
MOpP(HOM TpyIImax COCTaBUII COOTBETCTBEHHO 96,4+3,5%, 63,9+10,4% u 69,1+£7,5%.
Cpennue cpoku HaOoneHHs1 32 OOJIBHBIMH COCTABHJIM IIPH OTCYTCTBHH aHTHI€Ha
127,93+4,0 mec. (Makc. — 132+ wmec.), pyu Mo3a4yHOW peakimu — 58,56+2,63 mec.
(makc. 68+ Mec) u mpu MoHOMOpdHO# peakiyy — 95,16+8,96 mec. (makc. 130+ mec.).
Menuana OB ycraHoBIIeHa TOIBKO st 2 rpynmsl (66,0 Mec.), a B IEpBOH U B TPETh-
el He mocturHyTta. OCOOEHHO Ba)KHO, YTO BBIABICHHBIC HAMH PA3INIMsl B BEDKHBAE-
MOCTH HaOJIIOANIICH HE 3aBHCHMO OT METACTATHIECKOTO MOPaKeHUsI PerHOHAPHBIX
mmM¢poy3noB. M y 60mbHBIX ¢ WHTaKTHRIME TuMdoysiaamu (Ny), ¥ y MareHToK ¢
MeTacTazaMu B pernoHapHbie muMdoysmsl (N7) orcyrerBie CD71 okasanoch dakro-
PpOM OIIaronpHUATHOTO NPOTHO3a M JOCTOBEPHO KOPPETHPOBATIO € YITyUIIECHHEM ITOKa-
3areneit OB u BPB (yunTeIBast 61M30CTh KPUBBIX BEDKHBAEMOCTH TSI MOHOMOP(HOH
Y MO3aUYHOW PEaKLU OHU OOBbEIMHEHBI B O/THY aHTUI€HIIOJIOKUTEIBHYEO TPYIIILY).
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Clinical course of tumors with heterogeneous (mosaic) expression is deter-
mined by this CD71-positive clone and is similar to the course of tumors with ho-
mogeneous transferrin receptor expression.

Analysis of relationship between CD71 expression and BC stage demonstrated
that stages I and Ila were found more frequently in antigen-negative group as com-
pared to cases with mosaic and homogeneous expression: respective rates were
22.5% (9/40), 8.3% (3/36) and 9.1% (8/88) for stage I and 40.0% (16/40), 27.8%
(10/36) and 34.1% (30/88) for stage Ila disease. None of stage IV cases belonged
to antigen-negative group with 3 demonstrating mosaic and 9 presenting with ho-
mogeneous CD71 expression (p> 0.05, n=164).

Analysis of follow-up results demonstrated that the absence of transferrin re-
ceptor on BC cells was significantly associated with increased OS and DFS. On the
contrary, CD71 expression of both (mosaic or homogeneous) types was associated
with significantly worse OS and DFS. Fig. 1 demonstrates DFS curves.

DFS was significantly higher in antigen-negative group as compared to cases
with mosaic or homogeneous expression (n=117, p=0.0063 by long-rank test,
p=0.0238 by Breslow test and p=0.0125 by Taron-Ware tests). The respective
S-year DFS rates were 93.1+4.7% (n=30), 40.3+11.2% (n=26), 63.5+7.0% (n=61).
Mean time to recurrence was 123.53+5.78 months (max 132+ months) for antigen-
negative group, 46.44+4.45 months (max 68+ months) for cases with mosaic and
64.09+3.76 months (max 84+ months) with homogeneous reactions. Median DFS
was not achieved in groups 1 and 3, and was 48.00 months in group 2 (mosaic ex-
pression). OS was also higher in the absence than in the presence of CD71 on cell
membrane (p=0.0429). The respective 5-year OS rates in antigen-negative, mosaic
and homogeneous expression groups were 96.4+3.5%, 63.9+10.4% and 69.1£7.5%.
Mean follow-up terms were 127.9344.0 months (max 132+ months) in antigen-
negative, 58.56+2.63 months (max 68+ months) in mosaic and 95.16+8.96 months
(max 130+ months) in homogeneous expression groups. Median OS was achieved
in group 2 only (66.0 months). Of most importance is that these differences in sur-
vival were not associated with regional lymph node involvement. The absence of
CD71 was a good prognostic factor and significantly correlated with improved OS
and DFS (since the curves for homogeneous and mosaic expressions were similar
we united them into a single antigen-positive group) in patients both with (N") and
without (Ny) metastases to regional lymph nodes.
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B rpymmy 6e3 metacrazos B muMpoy3isl (Ng) BkioueHo 64 6ompHBIX. [Ipu oT-
cyrctBun CD71 Ha omyxoneBbix kinetkax bPB nmocturama 100% (n=22) u Oputa
JocTOBepHO BhINEe, 4eM B CD71-mo3uTuBHON Tpymne, rie nokasarenb S5-IeTHeH
BPB 6511 pasen 72,2+7,7% (n=42), puc. 2 (p=0,0358). Ctonp BbIpakeHHAs CBS3b
skcipeccur CD71 ¢ pesynpTaTaMu JeYeHHs paka MOJOYHOH jkeJe3bl Ha PaHHUX
(Ng) cramusx cTaBUT TpaHC(PEPPHUHOBEIM PELENTOp B pa3psn HanOojIee 3HAUNMBIX
(akTopoB mporuHo3a. OcoOeHHO BaKHO MOMYCPKHYTh, YTO HU OJMH U3 M3BECTHBIX
Ha CErOJHSIIHUI JIeHb NPOTHOCTHYECKHX (PaKTOpPOB He 00JIalaeT CTOJIb BHICOKOW
uH(popMaTUBHOCTHIO B rpymnne OonbHbIX PMIK, He nMeronmx MeractaTH4ecKoro
nopakeHus1 TuM@paTnaecKux y3i1oB. CieqoBaTelnbHO, HAIIN JIAaHHBIE, [TOJTy4YeHHbIe
Ha CPaBHUTEIBHO HEeOOJBIION rpymnme 0oJbHBIX (64 HAOIIONEHHUS), MOTYT MOCIY-
KHUTh CEPbE3HBIM OCHOBAHHEM JUTS PACIIMPEHNUS HCCIIEIOBAHNH B 3TOH 001acTH.

Takas jke 3aBHCHMOCTb OTMEUeHa M It OOJBHBIX C METacTa3aMH B PErHOHAp-
HbIe TUM(OY3IIBI (B 3Ty TPYIIy BKIOYEHO 53 mamuenTku). KpuBble BBDKHBaeMO-
CTH TIPEACTaBICHBI HA pUC. 3. be3pennanBHas BBDKUBAEMOCTh ObIIa JOCTOBEPHO
Bbime npu orcyretsuu CD71 Ha kineTouHoit Mem6pane 1o cpaBHenuio ¢ CD71°
(p=0,0488). B mepaoii rpynne nokaszatens S—ierHed BPB cocrasun 75,0+13,1%
(n=8), Bo BTOpOil — 36,4+10,0% (n=45).

AHanornyHble JaHHbIE MOJTYYESHBI U MPU W3y4eHHH o0Ilel BbDKuBaeMocTh. U y
6osbHBIX 6e3 MeTacTaszoB (Ng), u y 60mbHBIX ¢ MeTacTazamu (N') o6last BbIKHBae-
MOCTB OBblTa TOCTOBEpHO BhIIIE TpH oTcyTcTBHM CD71 Ha KiierouHoi MeMOpaHe 1o
cpaBHeHHIO ¢ ero Hamumuuem (p=0,0435). Ilokazarens S5-netHeit OB cocraBun B
rpynne Ny: 100,0% npu orcyrctsun CD71 u 74,9+8,2% npu wammuuu CD71; B
rpyrme N': 85,8+13,2% nipu orcytersun CD71 u 59,3+9,0% npu nammauu CD71.

O06o006mas manapie 1m0 3kcrpeccuu CD71, BaXHO OTMETHTH ciefdyromee. Pe-
LETITOP UMEET YETKYIO0 B3aMMOCBS3b CO CTEIICHBIO PACTIPOCTPAHECHHOCTH Paka MO-
mogHOH xkemne3pl: B CD71-HeraTuBHBIX CITydasiX METacTa3bl B PETHOHAPHEIEC JTHM-
(oys3nel HaOMIOJAIOTCS 3HAYUTENBHO pexe (MHAeKc Nj ycraHoBieH y 70% marm-
€HTOK C TakuM (eHoTHIIOM). BMecTe ¢ TeM, IPOTHOCTHYECKYIO POJb perlenTopa
Hellb3s OOBACHUTH accoLUalel ¢ MeTacTaTHYECKUM IMOPaKEHHEM PETHOHAPHBIX
numdoy3nos. [To-suaumomy, CD71 siBriseTcst He3aBUCHMBIM (HaKTOPOM, TaK Kak
OH COXpaHseT CBOE 3HAaUY€HHE Y BCEX I'pYIN OOJBHBIX BHE 3aBUCHMOCTH OT HajH-
YHS WK OTCYTCTBUSI METACTa30B.

I1. MecTHBIe MMMYHHBIe peakuun npu PMK

[Ipn n3yueHnu cyOmomyssiunii MIMMYHOKOMITETEHTHBIX KJIETOK B THCTOJIOTHYE-
CKHX Cpe3ax OIyXOJIel MBI OIICHWIH OOIIHH YPOBEHh HMMYHHOU pEaKIUH Mo 00-
meneiikomutapaomy antureny CD45, yuactue T-numdonuros (CD5™ u CD7")
ux cybnonynsanuii (CD4" u CD8"), B-mmvdomuros (CD19" u CD37"), CD38 M-
(OILMTOB W IUIa3MaTHYECKUX KIETOK M KJIETOK MHeJIoMakpo(daraibHOro psjaa
(CD163" u CD11b"). Pe3ynbTathl npesicTaBieHs! B Ta6i. 10.
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64 patients were node-negative. In cases without CD71 on tumor cells the DFS
reached 100% (n=22) and was significantly higher than in CD71-positive group in
which the 5-year DFS was 72.2+7.7% (n=42), fig. 2 (p=0.0358). This very strong
relationship between CD71 expression and treatment outcomes in early (Ny) BC
makes transferrin receptor a most valuable factor of prognosis. It should be
emphasized that none of prognostic factors known by today possess such a high
informative value for node-negative BC patients. Therefore, our findings in a
relatively small patient group (64 cases) may be a serious argument to continue this
study in a more representative population.

There was a similar relationship in 53 patients with positive regional lymph
nodes. Fig. 3 demonstrates the survival curves. DFS was significantly higher in the
absence of CD71 on cell membrane as compared to CD71" cases (p=0.0488). The
5-year DFS was 75.0¢13.1% in the former (n=8) and 36.4+10.0% in the latter
group (n=45).

Similar results were obtained by analysis of OS. The OS was significantly
higher in CD71-negative than in CD71-positive cases (p=0.0435), for both N" and
Ny patients. The 5-year OS was 100.0% for CD71-negative vs. 74.9+£8.2% for
CD71-positive subgroups of N, cases and 85.8+13.2% for CD71-negative vs.
59.3+9.0% for CD71-positive subgroups of N* patients.

Summarizing our findings on CD71 expression we should like to emphasize the
following. The receptor demonstrated a clear-cut relation to BC advance, with
significantly lower rates of regional lymph node involvement among CD71-ne-
gative patients (70% of patients with CD71-negative phenotype were node-
negative). However, the prognostic value of transferrin receptor cannot be ex-
plained by association with metastatic affection of regional lymph nodes. CD71
seems to be an independent factor because it preserved its significance in all
patient groups irrespective of the presence or absence of metastases.

Local immune reactions in breast cancer

Study of immunocompetent cell subpopulations in histologic tumor sections
involved evaluation of total immune reaction level (all-leukocyte antigen CD45),
contribution of T-lymphocytes (CD5" and CD7") and their subpopulations (CD4"
and CD8"), B-lymphocytes (CD19" and CD37"), CD38" lymphocytes and plasmic
cells and myelomacrofages (CD163" and CD11b"). Table 10 demonstrates results
of this study.
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BPB 60mpHBIX PMIK B 3aBHCHMOCTH OT X 1
DFS of patients with BC in dependence of level CD8" T—cells infiltration of tumor

. Tabauua 14/Table 14
oBHI CD8 ™ T-uH}pumbTpamm omyxomm/

e3peluIBHas BEDKUBaeMoCTh/Disease-free surviva
Tum peakuun/ besp /Di f ival
Type of reaction Cpenmsist (mec.)/
Gormtemi | Gan | e | S
P 7om 7om mediane (months)
119,11£13,92
Bripaxennas/ =
DT 81,5+9,7 65,8+12,7 HE JIOCTUTHYTa/
Significant (17) not achieved
T103,2111,81
Ve ef;‘tfc‘a(’g D 62,0492 56,8498 He TOCTHrHYTa/
not achieved
76,87£9,76
Cnabas/Weak (50) 46,4+7,2 38,8£7,8 42 mee Tmonth
p=0,0393

Tabnuma 15/Table 15
BPB Gonbrbix PMOK Ge3 MeracTasoB B perHOHapHbIC JTUM(OY3IIbL B 3aBUCHMOCTH
ot ypoBHsi CD8" unpmnbsrpanun onyxoau/DFS of patients with BC out metastases
in I[ymph nodes in dependence of level CD8" infiltration of tumor

Tun peatim/ BespenmnuBHas BenkuBaeMocth/Disease-free survival
Type of reaction 1 cpennss (mec.)/
(KOJ‘I-]%O OOJIBHBIX/ > g;rTS/ ;egSST / averages (r(nont )7)

tient MeauaHa (Mec.
n of patients) /otm /otm mediane (months)
L 129+8,84 mec./month
BopaermanSignificany | g3 9166 | 752483 He 1
5 5 5 5 HOCTI/IFHyTa/
VMepem{aﬂ/Moggr]ate 34 not achieved
90,85+15,22 mec./month
Cnabas/Weak (19) 62,7+11,2 40,3+15,0 84 vee /month

p=0,0250 Eﬂor-PaHK/Longank); p=0,0320 (bpecnoy/Breslow);
p=0,0278 (TapoH-Yope/Taron-Wore)

Tabnuma 16/Table 16
OB 6ompabIXx PMXK 0e3 MeTacTa3oB B peroHapHbIe JIUM(OY3JIbl B 3aBUCUMOCTH
ot yposas CD8" I/IH(BI/IHBTpaLII/II/I omyxosm/OS of patients with BC out metastases
in regional lymph nodes in correlation with level of CD8 infiltration of tumor

Tum peaxumn/ O61as BepKUBaeMocTh/Overall survival
Type of reaction

(kO71-Bo GombHBIX/ | O JeT/years | 10 met/years | cpemmsis (mec.)averages(months)

n of patients) %+m %-=+tm Memrana (Mec. )/ mediane(months)
Bripaxennas/
Significant/ 94,4438 89.246.3 136,48+6,78 mec./month He
VYMepennas/ > > nmocturayTta/not achieved
Moderate (36)

77,4+10,0 97,32+13,43 mec./month

Cnabas/Weak (19) 22,9+19,1 96 Mec./month

p=0,0105 %J’Ior-PaHK/Log—Rank); p=0,0252 (bpecmnoy/Breslow);
p=0,0125 (Tapou-Yope/Taron-Wore)
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Puc. 1/Fig. 1. BPB 6onbueix PMXK B 3aBucuMoctr ot sxcnpeccun CD71 Ha omyxosieBbIxX
knetkax/DFS of patients with BC in dependence of CD71 expression in cancer cells: CD71
expression monomorphe; mozaic negative.
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Puc. 2./Fig. 2. BPB 6onpabix PMXK 6e3 MeTacTa3oB B perHOHapHbIE TUM(OY3IIbI B 3aBUCH-
MocTH ot akcnpeccu CD71 Ha omyxoneBbIx kinetkax: cpasHenne CD71" u CD717/ DFS of
patients with BC grade N, in dependence of CD71 expression in cancer cells: comparison of
CD71" and CD71".
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Tabnuuma 17/Table 17
BPB PMIX ¢ MeTactazamu B pernoHapHbIEC TUM(OY3IIBI B 3aBUCHMOCTH OT YPOBHS
CD8" ununpsrpamuu omyxonu/DFS of patients with BC metastases in lymph
nodes in dependence of level CD8" infiltration of tumor

BespeunnusHas BebkuBaeMocTh/Disease-free survival
Tun peakiuu/ cpenuss (Mec.)/
Type of reaction averages (months)
(KOTI-BO GOTBHBIX/ 5 ner/years 10 ner/years
n of patients) Ytm Vetm MeaunaHa (Mmec.)/
mediane (months)
Bripaxennas/
Significant/ 40,71+7,82 mec./month
VMepennas/ 31,3+13.6 B 24 mec. /month
Moderate (14)
67,03+12,40
Cnabas/Weak (31) 36,4+8,8 36,4+,8 Mec./month
24 mec./month

p=0,2440 (Jlor-Pauk/Log—Rank); p=0,0872 (bpecnoy/Breslow);
p=0,1319 (Tapon-Yope/Taron-Wore)

Ta6nuna 18/Table 18
OB 6onbaEIX PMX ¢ MeTacTazamu B pernoHapHble TUM(OY3IIbl B 3aBHCUMOCTH OT
ypoBas CD8" unduistpamuu omyxomn/OS of patients with BC metastases in
lymph nodes in infiltration of level CD8" infiltration of tumor

O6mas BepxkuBaeMocTh/Overall survival
Twvn peaximn/ cpennss (mec.)/
(gg5-18f61:§:2;i / 5 H(?T/years 10 J(I)eT/years averages (months)
n of patients) Yotm Yatm Menuana (mec.)/
mediane (months)
s Steniicant 74,34+10.92
68,6+11,7 - Mec./month
Yuepen- 42 mec./month
Has/Moderate (17) )
78,03£11,37
Cnabas/Weak (31) 44,7+£9.4 34,7£9,6 Mec./month
40 mec./month

p=0,0696 (Jlor-Pank/Log—Rank); p=0,0540 (bpecnoy/Breslow);
p=0,0470 (Tapon-Yope/Taron-Wore)
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Puc. 3./Fig 3. BPB 6onpabix PMIK ¢ MeTacTazamu B pernoHapHbIC JIUM(ATHIECKHE Y3IIbl B
3aBucUMOCTU OT 3Kkcrnpeccuu CD71 Ha omyxoneBbIX KieTkax; cpaBHeHue CD71-mo3utus-
Hoit 1 CD71-neratusroit rpynn/DFS of patients with BC grade N* in dependence of CD71
expression in cancer cells: CD71 expression: positive negative.
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Puc. 4./Fig. 4. BPB 6omsreix PMIK B 3aBucuMocty ot yposast CD45" nefikorurapHoi MHOHIBT-
paun onyxomw/DFS of patients with BC in dependence of CD45” infiltration of tumor cells.
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Puc. 5./Fig 5. BPB 6onpabiIx PMIK 663 MeTacTa3oB B perioHapHbIe TUM(GATHIECKUE Y3IIbI B
3aBUCMMOCTH OT ypoBHA CDS8' MH(UILTpallM¥ OIMYXOJiH: CpaBHEHHE TPYII C BBIPAKEH-
HOM/yMepeHHO! (II0JIOXKUTENbHOM) 1 cinaboil (oTpunarensHoii) peaknueir/DFS of patients
with BC in dependence of CD8" infiltration of tumor cells: comparison of groups.



42 HMMYHOJIOT'MA TEMOITIO33A4

O6muii yposens uauabTpanun onyxonn CD45" kiaerkamu

BripaxxeHHBII 00N YPOBEHh MECTHOH MMMYHHON pEaKIWH, OICHEHHBINA IO
CD45, ormeuancs B 44,6% cmydaeB, yMepeHHBIH U ciabpiii — pexe (29,6% nu
25,8% cooTtBeTcTBEHHO). Kak MbI y>ke OTMeJanu paHee, OO yPOBEHb JICHKOIH-
TapHOM MH(PHUIBTPAIMK B 3HAYHUTEIFHOW MEpe OIpeNesIcs IKCIpeccrueil 37oKa-
YECTBEHHBIMU KJIETKAMHM AHTUTE€HOB TJIABHOTO KOMIUIEKCA THCTOCOBMECTHMOCTHU
I u II knaccos.

YacTtora 0OHapyXeHHsI METAacTa30B B PETHOHAPHBIC JUM(OY3Jbl YBEINUHBA-
J1ach CO CHM)KEHHEM OOIIEro ypoBHSI MECTHBIX HIMMYHHBIX peakuuit (42,2%; 49,1%
u 64,6% mpu BRIpAXEHHOH, YMEPEHHOH M clIa0oi peakIusX COOTBETCTBEHHO,
B3aHMOCBS3b MEXTy MPH3HAKAMH CTATHCTUYECKH I0CTOBEpHA, X°=6,138; p=0,046;
n=186; Tabm. 11). B Tecrax HampaBIIeHHBIX OLIEHOK yCTAHOBJICHO, YTO 3aBHCHMON
TIepEMEHHOM SBJISIOTCSI METACTa3bl B INM(OY3IIHI.

AHanorudHasi 3aBHCUMOCTb OTMEUEHA U IS OTIAJICHHBIX MeTacTa30B. YacToTa
MX BBIABJICHUS yBEIMYUBAIACH I10 MEPE CHIDKCHHUS OOLIETO YPOBHS HHQHUIbTPALIN
omyxomnu (3,6%; 12,7% u 18,8% mnpu BeIpaxxeHHOI, yMepeHHOH U craboit peakiy-
X COOTBETCTBEHHO, BBIIBJICHHAS B3aUMOCBSA3b MEXIYy IpPHU3HAKaMU CTAaTHCTHYE-
cku nocroBepHa, p=0,017; n=186).

B nenoM mo Mepe HapacTaHWs WHTEHCHUBHOCTU OOIIETO YPOBHS MECTHOTO HUM-
MyHHOro oTBeta 1o CD45 yBenmuuuBanack u 11oist 6onee panHux craguii PMX u,
COOTBETCTBEHHO, YMEHBIIAIACH J0JIs1 O0Jiee TTO3AHNX cTaanii (Tadu. 12).

C yeenuuenrem CD45" MHOUIBTPALMM OMYXOMH YIyUIIATHCh M MOKa3aTesH
o0meil 1 Oe3peluINBHON BBDKHBAEMOCTH OOJBHBIX PAaKOM MOJIOYHOHM JKENe3bl
(pa3muuns o BPB nocrosepHs). be3pennanBHas BEDKHBaEMOCTh ObLIA JOCTOBEP-
HO BBIIIe MPHU BbIpakeHHOH CD45" MHQUIBTPAIUK OMyXONM MO CPABHEHHIO C
yMepeHHOi1 u crnaboii (tabn. 13; puc. 4).

AHanoru4Has TEHAEHINSA OTMEUEHA U JUIsl o0Iel BbKuBaeMocTH. Ilokasarens
5-nerneit OB mpu cnaboif, ymepenHoit u BeipaxkenHoidt CD45" mabuIbTparun
omyxonu coctaBui 61,44+9,3%; 72,7+7,0% u 77,9+£5,3%; nokazatens 10-neTHeit
OB —35,7£11,7%; 54,7+10,8% u 67,0+8,9% (p>0,05).

[Ipu paspmenennn OOJBHBIX HAa TPYNIBI B 3aBUCUMOCTH OT COCTOSIHUSI PETHO-
HapHBIX JUM(OY3IIOB 0Ka3aI0Ch, YTO Pa3inyusl B Oe3pelUANBHON BEDKMBAEMOCTH
BBISBIISUTHCEH TOJIBKO y MaIeHTOK O0e3 meracrta3oB (Ng). B aroii rpymme nokasareib
5-netHeit u 10-yetHeit BPB 6bLn Bbllle MpH BhIpakeHHON MHUWILTpari CD45 —um-
MYHOKOMITIETeHTHBIME KiieTKamu (83,0+5,9% u 76,1+8,5% cooTBeTcTBeHHO, N=45) 110
CPaBHEHHIO C yYMepeHHoi/cnaboi maHbmibTparmen (69,0+7,5% u 51,9+10,3% coot-
BeTcTBEHHO, N=40), pasmirams 6113Ku K gocToBepHBIM, p=0,0563. Y GOIBHBIX ¢ MeTa-
crazamu (N') pasmiuns B BPB oTcyTcTBOBAH.

Takum 06pa3oM, CHUKeHHE ypoBHe#l unduibTpamuu omyxomu CD45 —um-
MYHOKOMITETEHTHBIMH KJIETKaMH aCCOLIMUPYETCS C METACTaTHYECKUM MOPaKEHUEM
pEerHoHapHBIX TUM(OY3IIOB U YXyIIIEHHEM BbDKHBaeMocTH 00ibHBIX PMK.
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Total tumor infiltration by CD45" cells

High total level of local immune reaction as assessed by CD45 was detected in
44.6% of patients, while moderate and weak reactions were less common (29.6 and
25.8% respectively). As mentioned above, the total level of leukocytic infiltration
was to a considerable extent determined by HLA-I and II antigens on cancer cells.

Rates of regional lymph node involvement increased with reduction in total
level of local immune reactions (42.2%, 49.1% and 64.6% for intensive, moderate
and weak reactions, respectively; the relationship was statistically significant:
¥’=6.138, p=0.046, n=186; table 11). Lymph node metastasis was a dependent va-
riable by directed estimate tests.

A similar relationship was seen for distant metastasis. Frequency of the marker
detection was increasing as total tumor infiltration was reducing (3.6%, 12.7% and
18.8% for intensive, moderate and weak reactions, respectively; the relationship
was statistically significant: p=0.017, n=186).

In the study population as a whole proportion of early BC was increasing and
proportion of later stage BCs was reducing with increasing intensity of local im-
mune response (CD45) (table 12).

Increased CD45" infiltration of tumors was associated with improved OS and
DFS (differences for DFS were statistically significant). DFS was significantly
higher in cases with intensive CD45" infiltration of tumors as compared to mod-
erate and weak infiltration (table 13, fig. 4).

OS demonstrated a similar trend. The 5-year OS for weak, moderate and inten-
sive CD45" infiltration was 61.4+9.3%, 72.7+7.0% and 77.945.3%; the respective
10-years survival rates were 35.7£11.7%, 54.7+10.8% and 67.0+£8.9% (p>0.05).

Subgroup analysis with respect to regional lymph node involvement demon-
strated that the differences in DFS were observed only in node-negative (Ny) pa-
tients. In this group the 5- and 10-year DFS rates were higher in cases with inten-
sive (83.0+£5.9% and 76.1+£8.5%, respectively, n=45) than with moderate/weak
(69.0+7.5 and 51.9+10.3, respectively, n=40) CD45" infiltration, the differences
being close to significant: p=0.0563. Patients with positive nodes (N*) presented
with no differences in DFS.

Therefore, decrease in tumor infiltration by CD45" immunocompetent cells was
associated with regional lymph node involvement and decrease in survival of BC
patients.
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Peanmzanms MexaHn3Ma HPOTHBOOIYXOJICBOM 3aIUTHI, OOYCIIOBICHHAS JIAM-
dounoit (CD45") nnpuIbTpaIMeii, B 35TOM KOHTEKCTE CTAHOBHTCA GoJiee TIOHST-
Ha, €CJIU MPUHATH BO BHUMaHUE YCTaHOBIICHHYIO HAMHU TOCTOBEPHYIO 3aBUCHMOCTh
WHOWIBTPAIIUHN OT SKCIPECCHH Ha pakoBhIX KieTkax monekyn HLA-I u HLA-DR.

T-mumdouute (CD5*, CD7") u ux cyénonyasuun (CD4" u CDS")

BeilpaxkeHHast U ymepeHHass WHQHUIBTpAls paka MOJIOYHOHM jxene3bl T—iiM-
¢douuramu, oneHenHas mo mapkepam CDS u CD7, oTMeyanach HaMH JOCTaTOYHO
penko (must CD5-7,5% u 36,6% cnydaes; mis CD7 — 16,2% u 30,8% ciydaes).
Ipeobnanana cnabas T—xnerounas unpwibTparms (st CDS — 55,9% ciydaes,
st CD7 — 53,0% ciydaes).

Orta ke TeHJCHIMSA OTMeUeHa s cyonomysimii T—mm§onuro. BeipaskeHHas,
yMepeHHas 1 crabas peakiun CD4 —xi1eTok otMedensl B 14,2; 29,1 u 56,7% ciydaes
cootercTBenHO, CD8 —Kknetok — B 14.9; 30,6 u 54,5% CIIy4aeB COOTBETCTBEHHO.

Kak Mb1 y)xe oTMedanu panee, HHQWIbTpaIus onyxoian T-auMbonuramu Obiia
B3aUMOCBSI3aHA C HMMYHO()EHOTHIIOM 3JI0Ka4eCTBEHHBIX KIETOK. ODKCIIPECCHs
PDOA compoBoxkanack JOCTOBEPHBIM CHM)KEHHEM YpOBHS 00Ie—T—KiIeTo4HOro
otseta (CD7"); skcnpeccust HLA 1 u 11 kmaccoB, HalpOTHB, KOPPETMPOBAa C yBe-
JIMYeHnEM UHPMIBTpAMK OnyXoau T—1uM(pOIUTaMH U UX CyOIOMyJISIUSMH.

[Ipyn m3yyeHUH B3aMMOCBSI3€H MEXIY Pa3IMYHBIMH UMMYHOKOMIIETEHTHBIMU
KJIETKaMH 0Ka3aJoch, 4To ypoBHH T—-nuMdonutoB (CDS5, CD7) u ux cyomomyss-
it (CD4, CD8) BBICOKOJOCTOBEPHO KOPPEIUPOBAIA Mexay coboit (p<0,001), a
Taroke ¢ peaknueil B-mumdonutos (CD19, CD37, p<0,05), CD38 —mia3MonuTtos
(p<0,001) u CD163 —makpodaros (p<0,05). O6uIMii ypoBeHb HIMMYHHOI peaKIHH,
oueHeHHbIH 10 CDA45, Taxke BEICOKOJZOCTOBEPHO KOPPEIUPOBAT C WHPHUIBTPALH-
et ommyxomu T-mmmormramu u ux cyomonymsanusamu (p<0,001) u okazancs 3aBu-
CHMBIM OT TocyefHuX. TakuMm oOpa3oM, HallM JaHHBIE CBHIETEILCTBYIOT O TOM,
YTO B JIOKAJIbHOM MMMYHHOH pEaKIUH MPU pake MOJIOYHOH >Kele3bl yJacTBYIOT
pa3nuygHbIe CyONOMyIANA UMMYHOKOMIIETCHTHBIX KJIETOK, TECHO B3aMMOCBS3aH-
HBIX MEXIy c000H. Pe3ynpTaTel MPOBEJEHHOTO HCCIEIOBAHUS COTTIACYIOTCSI CO
CJIOKMBILMMCSI MHEHHEM O Bexymiel poau T—1uM(OIUTOB B OCYIECTBIEHHH MPO-
THUBOOITYX0JI€BOH UMMYHHOH 3aLUTBHI.

Wudunprparus omyxonu T-numdonuraMyu B3aMOCBS3aHa CO CTEIEHBIO pac-
NPOCTPaHEHHOCTH U TporHo3oM. Tak, yposar CD7 ~T—numM(poIuToB U UX Cy6Io-
nynsauuii (CD4” 1 CD8") 10cTOBEpHO OTPUIATENEHO KOP-PETHUPOBATH ¢ Pa3MEPOM
onyxomnu (mnst CD7 p=0,047; n=234; nns CD4 p=0,026; n=186; nns CD8 p=0,008;
n=186). C ymenbltenneM uHGWIbTparuu omyxomu CD4'— u CD8'— T-kneTkamu
JOCTOBEPHO YBEIMYMBAETCSl YAacTOTAa OOHAPY)KEHHS METACTa30B B PErMOHApPHBIX
mamdoysnax: ¢ 21,1 1o 67,1% ana cybnonmynsuuu CD4%, p=0,001, u ¢ 25 n0
67,1% s cyonomynsmun CDS', p=0,002.
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Action of the antitumor defense mechanism involving lymphoid (CD45") infil-
tration is more clear in this context in light of the established significant relation-
ship between the infiltration and HLA-I and II expression on cancer cells.

T-lymphocytes (CD5", CD7") and their subpopulations (CD4", CD8")

Intensive and moderate infiltration of BC by T-lymphocytes assessed by CD5
and CD7 was not common (CDS5 7.5 and 36.6; CD7 16.2 and 30.8%), while weak
T-cell infiltration was prevalent (CD5 55.9, CD7 53.0%).

A similar trend was seen for T-lymphocyte subpopulations. Intensive, moderate
and weak reactions of CD4" cells were seen in 14.2, 29.1 and 56.7% of cases re-
spectively, the respective rates for CD8" cells were 14.9, 30.6 and 54.4%.

As mentioned above, T-lymphocytic infiltration of tumors was related with
cancer cell immunophenotype. CEA expression was associated with significant
reduction in total T-cell response (CD7"); while HLA-I and II expression corre-
lated with increased tumor infiltration by T-lymphocytes and their subpopulations.

Analysis of relationship between different immunocompetent cells demonstrat-
ed that levels of T-lymphocytes (CDS5, CD7) and their subpopulations (CD4, CDS)
correlated with high significance (p<0.001) and related with reaction of B-
lymphocytes (CD19, CD37; p<0.05), CD38" plasmacytes (p<0.001) and CD163"
macrophages (p<0.05). Total level of immune reaction (CD45) correlated with
high significance with tumor infiltration by T-lymphocytes and their subpopula-
tions (p<0.001) and depended on the latter. Therefore, different closely interrelated
subpopulations of immunocompetent cells were involved in local immune reaction
in BC. Our findings agreed with the notion of T-lymphocytes playing the key role
in antitumor immune defense mechanisms.

Tumor infiltration by T-lymphocytes was related with disease advance and
prognosis. For instance, levels of CD7" T-lymphocytes and their subpopulations
(CD4" and CD8") demonstrated significant negative relationship with tumor size
(p=0.047 for CD7, n=234; p=0.026 for CD4, n=186; p=0.008 for CD8, n=186).
Decreased tumor infiltration by CD4" and CD8" T-lymphocytes was associated
with increase in regional lymph node metastasis from 21.1% to 67.1% for CD4"
subpopulation (p=0.001) and from 25 to 67.1% for CD8" subpopulation (p=0.002).
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Cramust 3aboneBaHusl ObUIA JOCTOBEPHO OTPHIATENHFHO B3aMMOCBS3aHA C MH-
dunsTpanueit omyxonu CD8 —mumpormramu (p=0,037; n=134).

BnaronpusTHas nmporHocTrdeckas ponb Oojiee BBIPAXEHHON WHQHUIBTpALN
omyxonu T—-nuMbonuramMu 1 UX CyONOMyIALMsIMHU MTOATBEPAMIACE IPH HU3Y9IECHUN
obmrelt U Oe3perMaNBHON BBDKHBAEMOCTH OONBHBIX IIOCNE BBHIIONHEHHS pajad-
KalbHOH omepanuu. OTMedeHa TeHACHINS K YBeIndeHuIo moka3areneit OB u bPB
¢ ysemuuenreM peakuun CD7" T—knetok u CD4" XennepoB/MHAYKTOPOB, OHAKO
CBSI3b MEX/Iy NPH3HAKAMH He OblIa JJOCTOBEPHOIA.

B oTiiMuKMe OT HHUX, YPOBHH MHTpaTyMopanbHbix CD8" T—1uMQpouuToB Obiiu
JIOCTOBEPHO CBSI3aHbI C OTJAIICHHBIMH Pe3yIbTaTaMU JICUCHHUS.

C yBenMueHHEM CTeneHH BhpaskeHHOCTH CDS8 —MH(UIBTpALMK OMyXOH OT-
MEUEHO IOCTOBEPHOE YIyUIEHHWE IOKa3zaTeleld Oe3pernauBHON BBDKHBAEMOCTH
OOJIBHBIX paKOM MOJIOYHOH jkene3sl (Tabm. 14).

OO1mast BEBDKMBAaeMOCTh OOJIBHBIX PAKOM MOJIOYHOM KeJe3bl TAKXKe JOCTOBEPHO
yBeNMUMBAJach ¢ yBenudeHHeM HHQMIbTpamuu omyxomu CDS8'—mumdbonuramu
(p=0,0208). ITokazarenu 5-netneit u 10-netneit OB cocraBmim B rpymme C BBIpa-
KeHHOW mHuiubTparment 88,9+7.4 u 71,1+17,0% cCOOTBETCTBEHHO, B TpymIe C
yMmepeHHo#l uHbmibTpanueir — 85,1+46,7 u 69,849,7% cooTBeTCTBEHHO M ObUIN
JOCTOBEPHO BBIIIE, 4YeM B rpymnne co cinabod uHpunbtpanmeit (57,2£7,3 u
35,3+9,7% COOTBETCTBEHHO).

WzyueHne KpUBBIX BBDKMBAEMOCTH ITOKa3aj0 MX ONHU30CTh JUIS CIy4aeB C BbI-
pakeHHOH M yMepeHHoOH peakiueii CD8' MMMYHOKOMIIETEHTHEIX KIETOK. MBI
O00BEAVHIIN UX B OJJHY ITOJIOXKHUTEIBHYIO TPYTIITY ¥ CPABHUIIN CO Ci1aboil peakiuen
(oTpumarensHas rpynma). Oxazanock, 4o BPB npu BeIpakeHHOH WM yMepeHHON
CD8 —unduibTpanun (n=48) Gblaa 10CTOBEPHO BBIIIE, YeM MpHU ci1aboi (n=50),
p=0,0196. 5-netusiss BPB cocraBuna 69,0+7,0 u 46,4+7,2% coorBercTBEeHHO, 10-
netasss BPB — 59,5479 u 38,8+7,8% coorBercTBeHHO. CpenHssl IUTEIEHOCTH
0e3peruInBHOTO MepHoAa 3HAYUTENHHO BhIIe B CD§-monoxutensHO# rpymiie mo
CpaBHEHHIO C oTpHuaTensHOH, coctaBisist 108,4949,18 mec. (makc. 156+ mec.) u
76,87+£9,76 mec. (Makc. 156+ mec.) cooTBeTcTBeHHO. Menuana bPB ycranosnena
TOJIBKO I BTOPOH Tpymisl (42 Mec.), a B IepBOii HE JOCTUTHYTA.

Amnanorn4Hasi B3auMocBsi3b otMeueHa u uis OB, xotopas Obuta 1OCTOBEpHO
Boimie B CD8-monoxurensHol rpynme mo cpaBHeHHIo ¢ CD8—orpunartensHoit
(p=0,0074). ITokazatenu S5—netaerr OB cocraBwmm 86,4+4,8 u 57,2+7,3% cooTBer-
cTBeHHO, 10-nerneit OB — 71,5+8,1 u 35,3+9,7% coorBercTBeHHO. CpennHue cpo-
KU HaOMOAeHU 3a 00NbHEIMA cocTaBmin 120,94+7,46 mec. (Makc. 156+ mec.) u
88,2249,02 mec. (makc. 156+ mec.) coorBercTBeHHO. Meamana OB ycraHoBieHa
ToNBKO [yt 2 rpymsl (72,0 mec.), a B | He JOCTUTHYTA.

Jlnst TOro 4ToOBI BBISICHUTE, ABNAETCS U yposenb CD8 —MHUIBTpaIiy OmmyXo-
JI CAaMOCTOSITENbHBIM ITPOTHOCTHYIECKUM (DaKTOPOM, WM €TO BIIMSTHUE OIOCPEIyeT-
Cs1 yepe3 B3aMOCBS3b C PETHOHAPHBIM METACTa3HPOBAHUEM, MBI IIPOAHATIM3UPOBAIU
BBDKUBAEMOCTH OOJIBHBIX B 3aBUCHMOCTH OT COCTOSIHUSI PErHOHAPHBIX JIMM(POY3II0B.
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Disease stage showed a significant negative relationship with tumor infiltration
by CD8" lymphocytes (p=0.037, n=134).

The favorable role of more intensive tumor infiltration by T-lymphocytes and
their subpopulations was confirmed by our findings from analysis of OS and DFS
after curative surgery. The OS and DFS demonstrated an increasing trend with rise
in reactivity of CD7" T-cells and CD4" helpers/inducers, though the relationship
was not significant.

However, levels of intratumoral CD8" T-lymphocytes were significantly related
with follow-up outcomes.

Increase in degree of CD8" infiltration of tumors was associated with signifi-
cant improvement in DFS of BC patients (table 14).

OS in BC also improved significantly with increase in tumor infiltration by
CDS8" lymphocytes (p=0.0208).

The 5- and 10-year OS rates were 88.9+7.4 and 71.1£17.0%, respectively, in
cases with intensive infiltration and 85.1+6.7 and 69.8+9.7%, respectively, in pa-
tients with moderate infiltration, and were significantly higher than in the weak
infiltration group (57.2+7.3% and 35.349.7%, respectively).

Survival curves were close for groups with intensive and moderate reaction of
CD8" immunocompetent cells, we therefore united them into a single group and
compared with weak reaction cases (negative group). DFS in the intensive/moderate
CDS8" infiltration group (n=48) appeared significantly higher than in the weak reac-
tion one (n=50), p=0.0196. The 5-year DFS rates were 69.0+7.0 vs. 46.4+7.2%,
respectively, and the 10-year DFS rates were 59.5+7.9 vs. 38.8+7.8%, respectively.
Mean DFS time was significantly longer in the CD8-positive than in the CD8-nega-
tive group and reached 108.49+9.18 months (max 156" months) vs. 76.87+9.76
months (max 156" months), respectively. Median DFS was achieved in the latter
group only (42 months).

A similar relationship was observed for OS that was significantly higher in
CD8-positive than in CD8-negative population (p=0.0074). The 5-year OS rates
were 86.4+4.8 vs. 57.2+7.3%, respectively, the 10-year OS rates were 71.5£8.1 vs.
35.3+9.7%, respectively. Mean follow-up time was 120.94+7.46 months (max 156"
months) vs. 88.22+9.02 months (max 156" months), respectively. Median OS was
achieved in the latter group only (72 months).

We analyzed patient survival with respect to regional lymph node status to find
out whether tumor infiltration by CD8" cells was an independent prognostic factor
or its effect was mediated by local metastasis.
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Oxazanoce, 4To pa3nuuusi B Oe3peluIMBHON 1 00IIel BBDKHBAEMOCTH B 3aBH-
cuMocTH OT ypoBHS CD8 —MH(UILTpalMy MPOSBHIMCH TOMBKO Y MAIMEHTOK, He
HMEIOIIIX METAaCTa30B B PErHOHApHbBIC JMM(paTHYeCKUe Y3IIbl: y OOJBHBIX C WH-
nekcoM Np BBEDKHBaeMOCTh ObLIa JOCTOBEPHO BHIIE B TPYNIE C BBIPAXKEH-
HOW/yMepeHHO peakIel o CpaBHEHHIO co ciraboit (Tabin. 15; 16; puc. 5).

Y GoJBHBIX ¢ MeTacTazaMH B JUM(OY3IBI pa3nuiuil B Oe3penuanBHON U 00-
el BBKMBAEMOCTH HE OTMedeHo (Tabu. 17; 18).

Takum 00pazoM, MPOBENEHHBIE UMMYHOTUCTOXHMMHUYECKHE HMCCIIEOBAHHS HH-
TPaTyMOpPaIbHBIX T—IMM(OIMTOB U UX CYOIONMYJSIIUI MOKa3aiH, YTO HauOOINb-
ITYIO CBAA3b ¢ KITMHUYECKMM TeYeHHEM U TPOTHO30M 3abomeBanus uMeror CD8 —xier-
ku. CHW)KEHHE MX KOJIMYECTBAa B3aMMOCBS3aHO C METACTaTHYECKUM MOpaKEHHUEM
peruoHapHbIX JIUM(BOY3JI0B, Ooee XapaKTepHO TS MO3HUX CTaAWH 3a00JIeBaHHs
W JOCTOBEPHOTO YXYIIICHHUS BBDKUBAEMOCTH.

B-nmumdonutsl 1 Mmakpodaru

MpI Taxke M3y4WIHM ydacTue MakpodaroB u B—iauM¢ouuroB B MecTHOH UM-
MyHHOM peakuuu npu PMXK.

BripaskeHHas, yMepeHHas U ciabas uHpuabTpamus omyxoan CD163 —makpo-
(baramu BcTpeuanacs B 26,1; 31,4 u 42,5% ciy4aeB COOTBETCTBEHHO.

YpoBens MakpoaraibHOH HHOUIBTPAIUHE BEICOKOJOCTOBEPHO TOJIOKUTEIHEHO
KOppeIrpoBal

1. ¢ o0muM ypoBHEM MMMYHOKOMIIETCHTHBIX KJIETOK, OIIEHEHHBIM 110
CD45 (p<0,001),

2. ¢ xomuyectBom CD4" T-nmumoruros (p<0,05) u CD8" T—numdo-
mutoB (p<0,05), mprdyeM 3aBHCHMOW BO BCEX CIyYasx OKa3ajach
peaxmus MaKpogaros.

AHanoruyHas B3aMMOCBA3b oTMeueHa u st CD11b" knetok. Casasu Makpoda-
ransHoi (CD163") HHGUIBTPALIHN OMYXOJIH CO CTETIEHBI0 PACIIPOCTPAHEHHOCTH H
MIPOTHO30M 3a00JIeBaHUsI HAMU HE YCTaHOBJIECHO.

Hawubonee penko B rucroiorndeckux cpezax PMIK Mb1 o6HapyxuBami B—imm-
(oLuThI, KOTOpBIE OBUIM B3aMMOCBSI3aHbI C MHQUIbTpalKel omyxonn T—kineTkamu
(p<0,01) u ¢ obmuM ypoBHEM UMMyHHOTO OTBeTa (p<0,05).

Kaknx-mb0o ocoOeHHOCTEH U JOCTOBEPHBIX OTJIMYUH B KIMHAYECKOM TEUCHHUN
omyxolei B 3aBUCHMOCTH OT ypoBHS B-mmmdormrapnoit (CD19" u CD37") u
miasmonuraproit (CD38") undunbTpaiuy HaMu He 0GHAPYKEHO.

Pe3ynbTaTe! uccnenoBaHNH MOATBEPAMIN BaKHYIO POJIb MIMMYHHOH CHCTEMBI B
pa3BUTHH U KIHHIYeCKOM TedeHnH PMIK 1 06yclIoBI€HHOCTh JIOKATEHOTO HMMYH-
HOTO OTBeTa (PEHOTHITMYECKIMH XapaKTePUCTUKAMH 3JI0KaYeCTBEHHBIX KIIETOK.
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It appeared that differences in DFS and OS with respect to CD8" infiltration
level were observed only in node-negative patients: survival of N, patients was
significantly higher in the subgroup with intensive/moderate than with weak reac-
tion (tables 15; 16; fig. 5).

Patients with regional lymph node metastasis demonstrated no differences in
DFS or OS (table 17; 18).

Therefore, our immunohistochemical study of intratumoral T-lymphocytes and
their subpopulations showed CD8 —cells to have the highest relationship with dis-
ease clinical course and prognosis. Decreased levels of these cells were associated
with metastatic regional lymph node involvement, later disease stage and signifi-
cantly poorer survival.

B-lymphocytes and macrophages

We also analyzed contribution of macrophages and B-lymphocytes to local
immune reaction in patients with BC. Intensive, moderate and weak tumor infiltra-
tion by CD163" macrophages was detected in 26.1; 31.4 and 42.5% of cases re-
spectively. Magnitude of macrophage infiltration demonstrated a highly significant
relationship

1. with total level of immunocompetent cells (CD45) (p<0.001),
2. CD4" (p<0.05) and CD8" T-lymphocyte (p<0.05) levels, with macro-
phage reactivity being the dependant factor.

CDI11b" cells demonstrated a similar relationship. Tumor infiltration by macro-
phages (CD163") was not related with disease advance or prognosis.

B-lymphocytes were least common in BC histological sections and were related
with tumor infiltration by T-cells (p<0.01) and total immune response (p<0.05).
We failed to find any peculiarities or significant differences in disease clinical
course with respect to levels of B-lymphocytic (CD19", CD37") or plasmacytic
(CD38") infiltrations.

Our findings as a whole confirmed the important role of the immune system in
BC development and clinical course, and dependence of local immune response on
cancer cell phenotypic features.
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3akiarouenue

IIpoBeneHHOE uccnenoBaHUE MOKa3ajJ0: UMMYHOJIOTHUECKUE MapKepbl MOTYT
OTpakaThb OHMOJIOTHYECKHWE CBOMCTBA OIyXOJeH M HETOCPEINCTBEHHO BIHATH Ha
MporHo3 — peuenrtop TpaHcheppuHa u POA. JlpyruM MeXaHH3MOM pealn3alyn
MIPOTHOCTUYECKOH PO MMMYHO(EHOTHIA SBISIETCSI OTIOCPEIOBAHHOE JEHCTBHE
yepe3 UMMYHHYI0 cucteMy — MoJieKynsl HLA. Momexynst HLA-I © HLA-DR cBs-
3aHBl CO CTETIECHBIO BBIPAKEHHOCTH M CTPYKTYPOH MECTHBIX MMMYHHBIX PEaKIUH
1o OOJBIIMHCTBY CyONONMyJISIIMH MMMYHOKOMIIETEHTHBIX KIETOK. B cBoio oue-
pelb, ypOBHU HHOHUIBTPALUH OIyXOJIH UMMYHOKOMIIETCHTHBIMU KJIETKaMH, B OCO-
6ernocty, CD8 —nmuMdonuTaMu, KOppeaupyioT CO CTENEHBI0 PacIpOCTPAHEHHO-
cTH u porHozom PMXK.

Conclusion

Our study has demonstrated that immunologic markers may reflect tumor bi-
ologic features and produce a direct impact on disease prognosis (transferrin recep-
tor and CEA). Another mechanism of realization of immunophenotype prognostic
role is indirect action via the immune system (HLA molecules). Molecules HLA-I
and HLA-DR are related with intensity and pattern of local immune reactions with
most immunocompetent cell subpopulations. In turn, levels of tumor infiltration by
immunocompetent cells, in particular CD8" lymphocytes are correlated with BC
advance and prognosis.
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Pe3iome

IIpoBeneno uccnenoBaHre UMMYHO(EHOTHIIA OMYXOJIEBBIX KIETOK U yPOBHEH
UHTPATYMOPAJBHBIX JUM(OIMTOB J0 Ha3HAYCHUS] HEOaJAbIOBAaHTHON XMMHOTEpa-
UM (MaTepuas Kop—OHOIICHH) U MOcTie ee OKOHYAHUS (ONepalliOHHBIN MaTepHuan)
y 31 GonbHOI epBUYHO HeonepadebHBIM PAKOM MOJIOUHOH JKeJe3bl.

B pabote mponeMoHCTpUpOBaHa 3aBUCUMOCTh 3 (eKTa XUMHOTEPAITHH 0 CXe-
mam CAF u CMF-VP (perpeccust omyxoyi) OT IMMYHO(EHOTHIIHYECKUX OCOOEH-
HOCTEH paka MOJIOYHOH >Kelle3bl. YCTaHOBJIEHA BBICOKass MH()OPMATHBHOCTBH HKC-
npeccuu obmeit B-nenn mHTErpUHOB CD29 (pe3ncTeHTHOCTh K XUMHOTEPAINN) 1
penentopa anonto3a FAS/APO-1(CD95) Ha ommyxoneBsIX KiIeTKaxX (IyBCTBHTEIb-
HOCTb K XUMHOTEPAITIH).

[omuxumuorepanus B pexkxume CAF cenextuBHO snumMuaupyer CD95-m103m-
THUBHBIE KIIETKH, YTO MO3BOJISIET JOOWTHCS OONBIIEH CTENEHM BBIPAKEHHOCTHU Ma-
TomMopdoza g manueHToK CD95-mo3uTHBHON Tpynmbl. TO CBHICTEIBCTBYET O
OoutblIeit 3 PEKTUBHOCTH JICUSHHUST aHTPAIIMKIMH-COJIEPKAIMMHI KOMOHHAIHAMH.

OmnpeneneHa JOCTOBEpHAs B3aWMOCBS3b MEXKIy YPOBHAMH HWH(WIbTpALUU
TKaHH paKa MOJIOYHOH >kene3bl CyOnomyssmusiMi JUMQOIUTOB J0 Ha3HAUYEHHs
HEO0a/IbIOBAHTHOM XMMHOTEPAIMH M CTETICHbIO0 BBIPaKEHHOCTH naToMopdosa yaa-
JIGHHOM OIMyXOJIu.

BripakeHHOCTh aTOMOP(}03a U CTENEHb PETPECCUH OITyXOJIH KOPPEITUPOBAIN
¢ ypoBHsMH MH(unbTpammu omyxonn T-knerkamu (CD7) u akTHBHpOBaHHBIMA
knetkamu (CD25). AKTHBUpOBaHHBIE JIUM(OINTHI UTPATIK PO B BRIPAKEHHOCTH
maToMop(03a TOJIBKO B CIIy4asX JEUCHUs aHTPALUKINH-COICPKAIIIMU CXEMaMH.

Iomy4ennsle B paboTe pe3ynbTaThl JAI0T OCHOBAaHHE PEKOMEH/I0BATh HCCIIENIO-
Banue Mapkepos CD25, CD7, CD29, CD95 B TkaHH paka MOJOYHOH JKEJIe3bl ¢
IENIBIO BBIACTICHNS TPYII OONBHBIX, PA3IHYAIOIIMXCS MO YyBCTBUTEIBHOCTH K XU-
MHOTEpAniy, ¥ Ha3HAYEHUs] ONTUMANBHBIX CXeM JIEKapCTBEHHOTO JICYEHHUS C yue-
TOM JIaHHBIX UMMYHO(EHOTUITHPOBAHHSI.

KxaroueBble ciioBa: pak MOJIOYHOH JKCJIC3hI, I/IMMyHO(l)eHOTI/IH, YYBCTBUTCJIb-
HOCTb K XUMHOTCPAIINH.
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Abstract

We studied tumor cell immunophenotype and measured intratumoral lympho-
cyte levels before (core-biopsies) and after (surgical specimens) neoadjuvant che-
motherapy in 31 patients with vanced breast cancer.

The study demonstrated that response to CAF and CMF VP chemotherapies
(tumor regression) was related to breast cancer immunophenotypic features. Of
high informative value were expressions of integrin CD29 common B-chain (resis-
tance to chemotherapy) and apoptosis receptor FAS/APO-1(CD95) (responsive-
ness to chemotherapy) on tumor cells.

Polychemotherapy by CAF schedule selectively eliminated CD95-positive cells
and led to greater pathomorphoses in CD95-positive patients. Anthacyclinecontai-
ning regimens were therefore more effective in this population.

A statistically significant relationship was established between breast cancer
tissue infiltration by lymphocyte subpopulations before neoadjuvant chemotherapy
and grade of pathomorphosis in dissected tumors.

Magnitudes of pathomorphosis and tumor regression correlated with infiltration
of tumor tissues by T-cells (CD7) and activated cells (CD25). The activated lym-
phocytes were important as to pathomorphosis intensity only in patients receiving
anthracycline-containing therapies.

We recommend to measure CD25, CD7, CD29, CD95 levels in breast cancer
tissue to identify patient subpopulations with respect to sensitivity to chemotherapy
and to prescribe optimal chemotherapy regimens basing on immunophenotyping
findings.

Key words: breast cancer, immunophenotype, sensitivity to chemotherapy.
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BBenenue

B ctpykType oHKONOTHYECKOi 3a00meBaeMocTH skeHIUH PMK 3anmMaeTt mep-
BOE MECTO, €T0 yJeNnbHbIH Bec cocTaBisieT 19,8% [1]. Hecmotpst Ha onpeneneHHbIe
yCIIeXH B IUATHOCTHKE W JICUCHUH, TEMITHI IpHpocTa 3aboeBaeMocta PMIK Heyk-
JIOHHO DAacCTyT, NPHYEM 3HAUUTENbHYIO JOJI0 COCTaBISIOT MECTHO-PACHpPOCT-
paHeHHbie (HopMBI 3a00eBanus [2].

KommiekcHast Tepanus JaHHOM KaTeTOPHM MAIllMEHTOK SBJSETCS CIO0KHOM 3a-
nadeii. Bor mouemy npo6ieMa nporHo3upoBaHus McXoaa 00JIe3HH U BbIOOpa aJIekK-
BaTHBIX CXeM WHIYKIHOHHOTO JICYEHUS, SIBJISIETCS MEPBOCTENIEHHOW B KIMHHUYE-
CKOM mpaktuke [3].

OO1men3BeCTHO, YTO OIYXOJIH, UMEIOIINE OANHAKOBYIO CTAAMIO TI0 KJIacCU(H-
kar TNM, 3a9acTyio paJnKalbHO OTJIMYAIOTCS 0 arpeCCHBHOCTH TEYECHUS 3a-
GoJieBaHNS M YyBCTBHTEIBHOCTH K MPOBOAMMOI Tepanuu. OTO OOBSICHACTCS HH/IH-
BHIYaJIbHBIMHA OMOIIOTHIECKIMHU OCOOCHHOCTSIMH 3I0KA4eCTBEHHBIX KIETOK [4].

3a mocnenHUe TOMBI CYIIECTBEHHO PACHIMPHIINCH MPEACTaBIeHUs 00 ocoOeH-
HOCTsAX Omonoruu PMIK, uneHTHOUIMPOBaH psl XapaKTEPHBIX TEHETHIECKUX H3-
meHeHui. MccnenyroTest OHMoNOrnueckue mokasaTei, KOTOpble MOTYT UMETh Mpo-
THOCTUYECKOE 3HaueHue. V3ydaroTcs BO3ZMOXHBIE MapKephl JIEKAPCTBEHHOH 4yB-
CTBUTCJIIBHOCTH U PE3UCTCHTHOCTH. Oun BEAYTCA IO ABYM OCHOBHBLIM HaIllpaBJIC-
HUSIM: M3y4YeHHE MMMYHO(EHOTHIIAa OMYXOJM M HM3yYeHHE MPOTHUBOOITYXOJIEBOTO
UMMyHHUTeTa [5; 6]. IMMyHOJIOTHYECKHE UCCIIEA0BAHUS B TIOCIEAHNUE TOBI CTAN
OJTHUM W3 NIPUOPUTETOB B CTPYKTYPE HAyUHBIX M3bICKaHHH.

Bricokast nHGOPMaTHBHOCTh M 3HAYMMOCTH IMMYHO()EHOTHITHPOBAHHS OILyXO-
Jel XOpOIIIo M3BECTHA MpH reMobiacto3ax. [locTtpoena cxeMa MMMYHOJIOTHIECKON
T depeHINpPOBKH TEMONOATHYECKHX KIIETOK, M OMNPEAEIICHO MPOTHOCTHYECKOE
3HaYeHHE IPOBEICHNUS MMMYHO()EHOTHITHPOBAHHS.

Juis commanbIx omyxosneit Boobme u s PMIK, B wacTHOCTH, cHcTeMa 3HAHHA
00 M3MEHEeHHH HMMYHO(EHOTHIIA SIUTEIHAIBHBIX KIIETOK 10 Mepe uxX andpdepeH-
HUPOBKH — NPEAMET aKTUBHOI'O U3Y4YCHU.

HCCHC}IOB&HI/IH B OTOM HallpaBJICHHUU CTAJIM HIMPOKO MPUMEHATHCA C BHEAPCHU-
€M B KJIMHHYECKYIO NPAKTHKy HCIIOJIB30BaHHMS MOHOKIOHAIBHBIX AHTUTEN KaK K
JIEWKOIIMTApHBIM MOJIEKYyJIaM, TaK M K aHTUTeHaM M pelenTopaM CHelu(HIHBIM
JUISL STTUTETHAIBHBIX KIIETOK [7-9].

MaTepna.n bl 1 METOABI

MarepralioM IOCITYKHIH Pe3yJIbTaThl 62 HCCIEAOBaHHI OIyXOJIEBOTO HMMY-
HOdernotumna y 31 60IpHOI MeCcTHO-pacpocTpaneHHBIM PMIK.

Bospact xenmmH ot 27 1o 72 nert, (B cpegaeM 49,3). U3 Hux y 14 OompHBIX
(45,2%) menctpyanbHas QyHKIUs Oblila cOXpaHeHa, 2 nanueHTku (6,4%) Haxou-
JIUCh B COCTOSIHUH MEPUMEHOTIAy3bl U 15 O0NBHBIX — B mocT™MeHomnay3e (48,4%).
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Introduction

Breast cancer is the commonest female malignancy accounting for 19.8% of
cancer cases [1]. Notwithstanding the progress in the diagnosis and treatment,
breast cancer incidence demonstrates a continuously rising trend with a large
portion of patients presenting with locally advanced disease at diagnosis [2]. Multi-
modality treatment in this patient category is problematic. Prognosis of disease
outcome and choice of adequate induction regimens are therefore essential [3].

As known, tumors of the same TNM stage may differ considerably by aggres-
siveness and response to treatment due to individual biological features of
malignant cells [4].

Over recent years knowledge of breast cancer biology has increased noticeably,
with many characteristic genetic alterations being identified. Study of biological
markers of potential prognostic value, such as drug sensitivity and resistance mar-
kers is in progress. Main fields of this study are immunophenotyping of tumors and
analysis of antitumor immunity [5; 6]. Immunologic study has recently become of
top priority among other areas of research.

High informative value and significance of tumor immunophenotyping are well
known in hematology malignancies. There is a commonly accepted procedure for
immunologic differentiation of hemopoietic cells, and prognostic value of im-
munophenotyping is established.

As to solid tumors in general and breast cancer in particular, clinical use of
monoclonal antibodies to both leukocytic molecules and epithelial cell-specific
antigens and receptors stimulated a vast study of changes in epithelial cell im-
munophenotype occurring with cell differentiation [7-9].

Materials and methods

We have studied tumor immunophenotype in 62 specimens from 31 patients
with locally advanced breast cancer.

The patients’ age was 27 to 72 (mean 49.3) years. Of these patients 14 (45.2%)
had menstrual function preserved, 2 (6.4%) were perimenopausal and 15 (48.4%)
were postmenopausal.



56 HMMYHOJIOT'MA TEMOITIO33A4

CranmapTHBIE 00BEM TpefonepanoHHoro obcienoBanus y OompHBIX PMIK
BKJTIOYQJI MaMMOTpa(uio 00erX MOJIOYHBIX JKENIe3 B JBYX HPOEKIHIX, YIbTPa3By-
KOBOE HCCIIEIOBAHNE MOAMBIIICYHBIX, HAIKITIOUYMYHBIX ¥ HOAKIIOYNYHBIX JTHMpa-
TUYECKHX Y37I0B, OPIaHOB MaJIOro Ta3a M MEUCHU, pEHTIeHOTpa(uio OpraHos rpya-
HON KJIETKM, CKaHUPOBAaHHE KOCTe ckenera. Ilo maHHBIM IpenonepaliOHHOTO
HCCIIEIOBAaHNS OTNAJICHHBIX METAaCTaTHMYECKUX HM3MEHEHUH y TAaIMEeHTOK, BKIO-
YEHHBIX B HCCIIEIOBAHNE, BHISIBICHO HE OBLIO.

VY Bcex OONBHBIX KIMHMYSCKHEA nuarHo3 PMJK ObUT moaTBepKIeH MaHHBIMH
THCTOJIOTHYECKOTO MCCIIEIOBAHUSI OMYXOJIH, KOTOPOE MPOBOAMIOCH JBAXIbI — Ha
Marepuaie Kop-OHMOICHH 10 HEeoaTbIOBAaHTHOW XMMHOTEpanuu M Ha MaTepuaie
XUPYPTHYECKN yAAIEHHOHW omyxoyin. Hanboinpliee KoguMyecTBO HAOMIOAECHHN OT-
Hocwiock Kk IIIb cramum (70,9%), Ha 2 Mecte o dacToTe ObUTH OOnbHEIE co 116
cramueit (16,1%), mensine Becero 0but0 marmeHTok ¢ Illa cramueit (13,0%) omyxo-
neBoro mporecca (tadai. 1).

Jlo mpoBeneHnss HaCTOSAIMIEH PabOTHl HUKAKOTO CHEU(PHIECKOTO JIUeHHIS OO0ITb-
HBIM HE TIPOBOAMIIH.

IIpu rucToNOrNYeckoM MCCIEJOBAaHUHU IOJIyYEHO, YTO HanboJsiee JacTo BCTpe-
YaJcs MHQHUIBTPATHBHBIA MPOTOKOBBIN pak — 23 Habmoaenus (74,2%). O6painaer
Ha ce0s1 BHUMaHKE JIOCTaTOYHO BBICOKAs MPOTOPIMS HHOMIBTPATUBHOTO JOJIBKO-
BOTO paka — 7 ciy4aes (22,6%). U nuiub B 1 knuaudeckoM ciaydae (3,2%) otmeue-
Ha cim3ucTast popMa HOBOOOpa3oBaHUsI.

PesynbraTsl MOP(OIOrHUECKOTO HCCIeIOBaHMsI IIPE/ICTABIECHBI B Ta0I. 2.

[To Ty HeoapPIOBAaHTHOW Tepaniy OOJIbHBIE OBLUTH pa3JeNieHbl Ha 2 TPYIIIbL:

— mepsas (16 manueHToK): 2 Kypca noauxumuoreparnu 1mo cxeme CAF;
— Bropasf (15 nanmenToK): monuxuMuorepanus no cxeme CMF-VP.

UYepes 2,5-3 Hen. nmocie OKOHYAHUS XMMUOTEPAINIUH y BCEX MAIMEeHTOK IO KIIU-
HUYECKUM U PEHTI€HOJIOTHUECKUM JaHHBIM OLIEHEHa CTETIEHb PETPECCHH OIYXOJIH.
[Momroro >ddekTa, a Taxke mporpeccupoBaHus 3a00IeBaHUs 3a BpeMs HaOmoe-
HUSI OTMEUEHO He OBLTO.

Y Bcex JKEHIMH HaOIoaaincs YaCTHIHBINA 3P (EKT ¢ pa3nniHON CTENEHBIO Per-
peccun omyxonmu. Y 71% OONBHBIX 3aperHCTPHPOBAH YMEPEHHO-BBIPAKEHHBIN
3¢ QEeKT, B OCTAIBHBIX CIIydasX U3MEHEHUS TPAKTOBAJINCh KAK MUHUMAIIbHBIA KITH-
Hu4eckuit 3pdexr. JlanHble mpencTaBieHs! B Ta0I. 3.

BeipaxkeHHOCTh JleueOHOro maromMopdo3a OIEHHBAIH IO THUCTOJOIHYECKUM
JAHHBIM II0CJIe OTIepaTUBHOTO 3Tana: B 14 ximHIueckux ciaydaix (50,0%) — BeIaB-
nensl npusHaku Il cremenu; B 10 (35,7%) 1 crenens, Tonbko B 3 KIMHUYECKHUX
ciyyasx (10,7%) ynanocs nocturHyTh BeipaxkeHHOH (III crenenn) neyeGHOTO Ta-
tomopdo3sa (puc. 1).

VIMMyHOIIOTHYECKOe HCCIIeI0BaHIE MTPOBOAMIOCH HA KPUOCTATHBIX cpe3ax 31
OITyXOJIM MOJIOYHBIX JK€JIe3, TIOyYeHHBIX B XOJIE ONEPAaTHBHOTO BMENIATENILCTBA 1
TPENaHOOHOIICHH.
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Standard preoperative assessment included mammography of both breasts in
two views; ultrasound scan of axillary, supra- and subclavicular lymph nodes,
small pelvis and liver; chest x-ray; bone scan. Preoperative assessment discovered
no metastatic disease in any of the patients.

All patients had their diagnosis of breast cancer confirmed histologically before
neoadjuvant chemotherapy (core-biopsies) and after tumor dissection (surgical
specimens). Most (70.9%) of the patients had stage IIIb, 16.1% had stage IIb and
13.0% had stage Illa disease (table 1).

The patients received no specific treatment before the study.

Infiltrative ductal carcinoma was most common (23/74.2%) tumor histology.
Of note is a rather high proportion of infiltrative lobular carcinoma discovered in 7
(22.6%) cases. Mucous tumor was found only in 1 case (3.2%). Table 2 demon-
strates distribution of cases by tumor morphology.

The patients were divided into 2 groups with respect to neoadjuvant chemo-
therapy type:

— group 1 (n=16) received 2 cycles of polychemotherapy by CAF
schedule;
— group 2 (n=15) received CMF VP polychemotherapy.

At 2.5 or 3 weeks after chemotherapy start all patients had clinical and x-ray
assessment of tumor regression. None of the patients presented with complete
response or disease progression. Partial responses were defined as moderate in
71% and as minimal in the remaining cases (table 3).

Intensity of therapeutic pathomorphosis was assessed by histological findings
after surgical treatment: 14 cases (50.0%) presented with grade II, 10 (35.7%) had
grade I and only 3 (10.7%) had marked (grade III) pathomorphosis (fig. 1).

Immunologic study was made on frozen sections of 31 surgical and 31 trephine
biopsy specimens of breast tumors.
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Pe3yJ'leaTbl HCCJICA0OBAHUA U oﬁcymelme

Bo Beex ciydasix ObUT M3y4eH HMMYHO(EHOTHIT OITyXOJIEBBIX KIIETOK JI0 U TIOCie
MIPOBE/ICHUS] HEOAIbIOBAHTHON XMMHOTEPANUK KaK B IIEJIOM IO IPYINIE, TaK U B 3a-
prucumocti oT mpuMeHeHHOH cxembl (CAF m CMF-VP). Ouenena sxcrpeccus
KJIIETKaMH OITyXOJIl MaHiuTokepatiHoB (B 100% cityqacB MOHOMOPGhHBIN MOI0XKH-
TeNbHAs peakius), Moyiekya uHTerpuHoB (CD29), TpaHcheppHHOBOro perentopa
(CD71), monexyn HLA-I u II xmaccos, CD95 (perientop, onocpenyromuyii arnonTos),
aatureHoB MUC-1 u CD 54 (ICAM-1, Monekyna MeXKJICTOUHON aire3nn), a TaKKe
ToKa3aresy HHQWIBTPAIMK OMyXO0JIH CyOHomy siusiMu iuMgoruToB (puc. 2). Ya-
1e Bcero skcnpeccupoBanuck antTurens MUC 1, CD71, monekynsl HLA I-knacca
u obmeit B-mer maTerprHOB CD29.

Hawm npezncraBnsiiock HHTEPECHBIM OLICHATH, HACKOJIIBKO HMMYHO(EHOTHIT Kile-
Tok PMIK, B3anmmMocBs3aH ¢ 3((eKTHBHOCTHIO HEOATBIOBAHTHONH XMMHOTEPAITHH.
Mp! ucnionp3oBamy 2 Kputepus 3(pQeKTHBHOCTH XUMUOTEPAINU — PETPECCHIO OITy-
XOJIM, HAa OCHOBAaHMM KJIMHHKO-PEHTTCHOJIOTHUECKUX JAHHBIX U CTEIEHb MaTOMOp-
(o032 oIyx0JIeBOi TKaHM.

B Hamem uccnenoBaHuy 2 3THX HpH3HAKa ObLUIM JOCTOBEPHO B3aHMMOCBSI3aHBI
MexIy coboii. B mensx Oomnblei HAarIsITHOCTH U MHPOPMATUBHOCTH aHaJHM3a, MBI
COWIH IIENeco00pa3HbIM HCIOJIb30BaTh MUHUMAIbHOE NPOOJIEHHE Ha TPYIIBI U
oobeauummn 0-1 crenenn maromopgo3a (Kak HE3HAYUTEIBHYIO MM MHHUMAJb-
nyto) u II-1II crenenu (0T4ETIMBEINA, yMepeHHBII TaToMOp(ho3).

MuHUMaNTBHBIN KITMHUKO-PEHTTEHOIOTHYECKHH 3(h(eKT B OONBIINHCTBE CITydacB
(62,5%) accormupoBaics ¢ He3HAYUTEIBHOH CTEeNeHbI0 TaToMopdo3a B omyxonu. 1
mms B (37,5%) cirydaeB HaOIIIOAAIICS OTYETIIMBBIN JIeueOHbIH TaTOMOPQO3.

B rpymnme 60JBHBIX ¢ BBIpa)KeHHBIM KIMHIHYECKAM 3 (EKTOM Mocie Heoa pio-
BaHTHOTO 3Talla HE3HAUYNTEbHAs CTENEHb MaTOMOP(03a OITyX0JIEBOH TKaHH MpaK-
THYeCKH He Habmomanack. B abcomroTHOM OonmpmmHCTBE ciaydaeB (87,5%) oTme-
YeHa OTUYETINBAs CTETIEHb MOP(OIOTHUECKUX N3MEHEHHH.

VY nHanueHTOK TIpyInbl YMEPEHHO-BBIPAKEHHOTO KIMHHYECKOro d(Qekra He-
3HAYUTEJbHBIA ¥ OTYETIIMBBIN JieueOHbII maToMopo3 HaOMIONalCsS B CONOCTABU-
MBIX niportoprmsix (41,7 u 58,3%, COOTBETCTBEHHO).

B3aumocBs3p Mex Ty Ipu3HaKaMu ObLTa BeICOKomocToBepHa: p=0,019 (puc. 3).
W3 ymcna MMMyHO(GEHOTUIIMYECKMX MapKEPOB paka MOJIOYHOHN JKele3bl TOJBKO
oarH — VLA 3 — ObLT B3aIMOCBS3aH CO CTETICHBIO PErPECCHHU OIYXOJIH.

IIpn HapacTanuu ypoBHel skcnpeccun CD29 Ha OmyXoneBBIX KIETKaxX YyBCT-
BHUTENBHOCTD K MIPOBOAMMON XUMHOTepanuu cHmkanack. [lpu CD 29—neraTuBHBIX
OITyXOJIIX MUHUMAIFHOTO 3¢ deKTa He HabII0AaI0Ch, IPH MO3aWIHOI 3KCIIPECCHU
MIPOMOPIHA TaKKX OOJIBHBIX cocTaBmia 25,0 % , a mpu MoHOMOpP(HOH 3KcTIpeccun
CD29 — B 37,5 % cny4aeB HEOaAbIOBAaHTHOE JIEYEHUE OBUIO MEHEE 3 (PEKTUBHBIM.

HamnporuB, cinydaeB ¢ BblpaxeHHBIM d(dextom mpu Hammuuu CD29 Ha Beex
OITyXOJIEBBIX KJICTKAX MPaKTHYECKH He Habmronamm (1 ciydait u3 16; 6,0 %; puc. 4).



HAMATOPOIESIS IMMUNOLOGY 59

Results and discussion

Tumor cell immunophenotyping was made before and after neoadjuvant che-
motherapy both in the total patient population and in subpopulations with respect
to chemotherapy schedule (CAF or CMF VP). The study included analysis of ex-
pression by tumor cells of pancytokeratins (100% positive), integrins (CD29),
transferrin receptor (CD71), HLA-I and II molecules, CD95 (apoptosis-mediating
receptor), antigens MUC-1 and CD54 (ICAM-1 intercellular adhesion molecule)
and tumor infiltration by lymphocyte subpopulations (fig. 2). MUCI1, CD71, HLA-1
and CD29 common B-chain were most frequently expressed molecules.

It was interesting to analyze relationship between breast cancer cell immuno-
phenotype and response to neoadjuvant chemotherapy. Response to chemotherapy
was assessed by clinical and x-ray tumor regression and grade of pathomorphosis
in tumor tissue.

These two factors appeared interrelated significantly. To make results of the
analysis more demonstrative and informative we united pathomorphosis grades 0
with I (defined as mild or minimal) and II with III (definite, moderate).

Minimal clinical and x-ray response was associated with low-grade tumor pa-
thomorphosis in most (62.5%) of cases, while definite pathomorphosis was seen in
37.5% of cases only.

Few patients with marked clinical response to neoadjuvant chemotherapy had
minimal pathomorphosis. Absolute majority (87.5%) of these cases presented with
definite morphological changes.

In patients with moderate clinical effect low and definite therapeutic pathomor-
phoses were found in similar proportions (41.7% vs. 58.3%, respectively).

Relationship between these signs was highly significant (p=0.019; fig. 3).

VLA B was the only breast cancer immunophenotype marker related to degree
of tumor regression.

Sensitivity to chemotherapy was reducing with increase in CD29 expression on
tumor cells. There were no minimal responses among CD29-negative cases, mi-
nimal responses were 25.0% among cases with mosaic and 37.5% among those
with homogeneous expression of CD29.

And vice versa, only 1 of 16 patients with CD29 expression on all tumor cells
(6.0%) demonstrated marked response to chemotherapy (fig. 4).
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Tabnuma 1/Table 1
Pacnpenenenune 6onbHbIx PMIK 1o cragusm TNM/Distribution of breast cancer
patients with respect to TNM stage.

Cragus/Stage Konmeﬁ:g}opg?g:gm abe./ Yacrora, %
116: T,N; M, 5 16,1
IITa: T;N; M, 4 13,0
IIIb:
TiNoM, 3 9,7
TN M, 10 32,2
T4N,M, 9 29,0
Bceero/Total 31 100

Tabnuuma 2/Table 2
Pacnipenenenue 0OJIBHBIX paKOM MOJIOYHOH JKeJe3bl B 3aBUCHMOCTH OT IHCTOJIO-
rugeckoit popmsl omryxomu/Distribution of breast cancer patients with respect to
tumor histology.

T'uctonoruueckuii Tum KommaectBo 00IBHBIX Yacrora. %
onyxoju/Tumor histology aoc./Patients > 70
WudunbTpaTHBHBIN IPOTO-

KoBbIi1 pak/Infiltrative 23 74,2

ductal carcinoma

WudunbTpaTUBHBINA 10Jb-

KoBbIi1 pak/Infiltrative 7 22,6
lobular carcinoma

Cnusuctsiit pax/Mucinous 1 30
carcinoma ’

Tab6mnuma 3/Table 3
Knuauko-penTreHonorndecknit 3¢ ¢GexT B Iporuecce He0aIbIOBAHTHOW TEpariy y
6onpHBIX PMXK (BHE 3aBucuMocTH OT nmpuMeHeHHOM cxemsl)/Clinical and x-ray
response to neoadjuvant chemotherapy in breast cancer patients (total population).

BapwuanT perpeccun/ KonmuectBo 60mpHBIX/n 0f Patients

Regression intensity A6C. %
Bripaxennsiii/Marked (>50%) 8 25,8
Ywmepennsiit/Moderate (>25%) 14 45,2
Munnmansablii/Minimal (<25%) 9 29,0
HWroro/Total: 31 100

Tabnuua 4/Table 4
B3anuMOCBA3b MEXIy HAIMYHEM aKTMBHPOBAHHBIX JuMborutos (CD25) B TKanu
OIyXOJIA M BhIpAKEHHOCTBhIO T-KieTouHo# peakitun/Relationship between the pres-
ence of activated lymphocytes (CD25") in tumor tissue and T-cell reaction intensity.

+ T-knerounas peakuusi/T-cell reaction
CD25" werku/cells Crnabas/Weak Bripaxxennast/Intense
OtcytctByIoT/Absent 12 (60%) 8 (40%)
IIpucyrtcrBytot/Present 4 (36,4%) 7 (63,6%)
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Puc. 1. Pacnpeneneane 6onpHBEIX PMJK B 3aBHCHMOCTH OT BBIPXKCHHOCTHU JIE-
yeOHoro matomopdosa/Fig. 1. Distribution of breast cancer patients with respect to
grade of therapeutic pathomorphosis.
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Puc. 3. B3anMoCBs3b KIMHUYECKOTO U MOP(]OJIOrHYECKOro perpecca OImyXojd B
mporiecce HeoaapoBaHTHON XuMuoTepanuu y 6ompHeIx PMOK/Fig. 3. Relationship
between clinical and morphological response to neoadjuvant chemotherapy in BC

patients.
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Puc. 4. Bzaumocsssp skcnpeccnn CD29 ma knerkax PMXK ¢ addexruBHOCTRIO
HeoanbloBaHTHOW xumuorteparnuu/Fig. 4. Relationship between CD29 expression
on BC cells and tumor response to neoadjuvant chemotherapy.
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HOCTBIO HeoaabioBaHTHOH xmmuotepanuu/Fig. 5. Relationship between CD29 ex-
pression on tumor cells and tumor response to neoadjuvant chemotherapy.
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MoctH oT 3kcnpeccuu CD95 Ha omyxoneBsix kietkax/Fig. 6. Tumor tissue patho-
morphosis intensity (CAF) with respect to CD95 expression on tumor cells.
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Puc. 7. CyOnonynsauun 1uM(pOLIUTOB B TKaHU MoJIouHOH xene3bl/Fig. 7. Lympho-
cyte subpopulations in breast cancer tissue.
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Puc. 8. [luHaMIKa WHTPATYMOPATFHONW TUMQOUIHON MHPHUIBTPAIIMHA OMyXOIH B
mporecce HeoagbloBaHTHON xumuortepanuu/Fig. 8. Changes in intratumoral lym-
phoid infiltration during neoadjuvant chemotherapy.
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JanpHelmmid aHanu3 MpoBEeH C YIeTOM CXeMbl HEOaJIbIOBAHTHOM XMMHOTE-
panvu. MHTEpecHO OTMETHTh, YTO WHTETpUHBI VLA-B ObUIM WH(POPMATHBHBI
TOJBKO TpH UcTIONb30BaHUN cxeMbl CAF, y 3THX OONBHBIX JOCTOBEPHOCTH CBSA3H
BO3pacTaiia B CpaBHEHHHU ¢ o0mieil rpymmoii (puc. 5). [Ipu anammse matomopdosa
Hamboiree HHOOPMATHBHBIM OKa3aycs perentop anomnrtoza CDIS.

B nenom no rpynme 60IBHBIX JOCTOBEPHON CBSI3U BBIPAXKEHHOCTH NMAaTOMOpP(ho-
3a ¢ akcmpeccueirt CD95 ne ormedeno (p=0,08). B rpymnme marueHTok, MOIy4aB-
mux CAF, ycranoBneHo: o mepe HapacTaHus 3kcrpeccud CD95 oT oTpuuatens-
HOM 10 MOHOMOP(HOI YacToTa YMEPEHHO-BBIPAXKEHHOTO nmaromMop¢o3a Bo3pacra-
er ¢ 44 no 86%. MunumanbsHblii TatoMopdo3 npu orcyrctBur CD95 cocraBun
56%, B IPUCYTCTBUH YKa3aHHBIX KJIETOK — 14% (pa3nuuus 10CTOBEPHBI, pUC. 6).

MBI npoaHaTM3MPOBAIN ANHAMUKY H3MEHEHHUS] IMMYHO()EHOTHIIA KIIETOK paKa
MOJIOYHOM JK€Ne3bl JI0 M Mocje HeoalbIOBAaHTHOW XMMHOTepanun. 13 uucna nzy-
YEeHHBIX MapKepoB Toibko CD95 n3aMensn npodmis SKCIpeccuy, OCTanbHbIe J0C-
TOBEPHO HE PA3IHYAIINCE.

B crnygasx skcnpeccru CD95 momnHas sIMMHHALNS KIETOK, HECYIINX aHTHUTEH,
ot aeiictBueM xumuotepanmu o cxeme CAF nabmomanace B 55% cimydaeB. 910
MO3BOJISIET IIPEAIIOI0XKUTh, YTO UMEHHO CD95" KNeTKH SBIAIOTCS MMIIEHBIO XH-
MHOTEpaIuu.

Janee oreHUM B3aMMOCBSI3b JTUMGPOUTHON UHOUIBTPAIIMU OMyX0H U dPdek-
Ta HE0aJbIOBAaHTHOWH XMMHOTepanuu. V3ydeHsl BakHeHIINe CcyONOMyNsUH WH-
TPaTyMOPAIbHBIX JTUM(OIUTOB, YPOBHH:

- o0mwuit ypoBeHb tuMpouHON nHOHIbTparuu no CD45;
- T-knerok (CD7);

- aKTHBHpPOBaHHBIX KieTok (CD25);

- B-mamdonuros (CD20).

IIpeobnanann ymepeHHass M BbIpakeHHasl JuMdouaHas U T-KieTouHas HWH-
¢bunpTpanuy, ypoBHH B-KIIeTOK ObLIH, KaK IpaBHiIO, HU3KUMH. B 35% ciyuaes B
TKaHU Paka MOJIOYHOM sKele3bl MPUCYTCTBOBAIN akTUBMpoBaHHble (CD25") mum-
¢douutsl (puc. 7).

B nporiecce HeoaapOBaHTHON XMMHOTEPAIMU YPOBHU MHOHIBTPALUK OIyXO0-
JU Pa3IMYHBIMU CyOTOMYJSIUSIMH JTUM(POLIUTOB W3MEHSUINCh, OJHAKO, 3aKOHO-
MEpHOCTEH B 3TOM Ipoliecce Mbl He oTMeTwin. Yare Bcero ypoBHH MHOWIBTpa-
UM OCTABAINCh TaKMMH €, KaK JI0 IPOBEACHHS HE0a bIOBAaHTHONH XMMHOTEpa-
run. [ToBbImIeHne UX ypoBHEH B CPAaBHEHHWH C UCXOIHBIMHU 3HAUYCHUSMH OTMEYEHO
Yarie, YeM CHIDKEHHE. JTO SBJIIETCS KOCBEHHBIM OMPOBEPKEHNUEM IPECTaBICHUS
0 TOM, YTO XMMHOTEpamnus JeHCTBYET, B MEPBYIO OYepesb, HAa TUM(OUIHYIO CcHC-
TeMy, BKJIIOUasi HHTPAaTyMOPaIbHYIO (puc. 8).

JluHamMyKa MHTPAaTYMOpPAIbHBIX JHUM(OLMTOB HE ObUIa B3aMMOCBS3aHA C WC-
XOZHBIM (DEHOTHIIOM OIMYXOJIM U OTBETOM (KIMHHKO-PEHTI€HOJIOTHYECKUM, MOP-
(I)OJ'IOFI/I‘-ICCKI/IM) Ha HCOAAbIOBAHTHYIO XHUMHUOTEPAIIUIO. EI[I/IHCTBCHHI)IM HCKIIIOYC-
HueM sBisiercst antured CD25 B rpymnmne 60osbHBIX, nony4aBmmx pexum CMF VP.
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We continued our study in patient subpopulations with respect to neoadjuvant
chemotherapy schedule given. Of interest that VLA-f integrins were informative
only in patients receiving CAF regimen who demonstrated increased significance
of the relationship in comparison with the total population (fig. 5). Apoptosis re-
ceptor CD95 was most informative in pathomorphosis analysis.

There was no significant relationship (p=0.08) between pathomorphosis grade and
CD95 expression in the total population. In the CAF group rate of moderate pathomor-
phosis was increasing from 44 to 86% with rise in CD95 expression from negative to
homogeneous. Minimal pathomorphosis was 56% in the absence and 14% in the pres-
ence of CD95. Relationship between these signs was significant (fig. 6).

We analyzed changes in breast cancer cell immunophenotype before and after
neoadjuvant chemotherapy. Among the markers studied only CD95 demonstrated
changes in expression while others had their expression unchanged.

In CD95-positive subpopulation complete elimination of antigen-expressing
cells under the effect of CAF chemotherapy was discovered in 55% of cases. This
suggests CD95-positive cells to be chemotherapy targets.

We continued our study with analysis of relationship between tumor lymphoid
infiltration and response to neoadjuvant chemotherapy. The following important
subpopulations of intratumoral lymphocytes were studied:

- total lymphoid infiltration (CD45)
- T-cells (CD7)

- activated cells (CD25)

- B-lymphocytes (CD20)

Moderate and marked lymphoid and T-cell infiltrations were prevalent, while
B-cell levels were as a rule low. 35% of breast cancer tissue specimens contained
activated (CD25") lymphocytes (fig. 7)

Levels of tumor infiltration by lymphocyte subpopulations were changing dur-
ing chemotherapy, though we failed to find any regularity in these changes. Most
often infiltration levels remained the same as before neoadjuvant chemotherapy.
They increased more frequently than decreased. This observation refutes indirectly
the assumption that chemotherapy first of all affects lymphoid, including intratu-
moral, system (fig. 8).

Changes in intratumoral lymphocyte levels were not related to tumor initial
phenotype or response (clinical, x-ray or morphologic) to neoadjuvant chemothe-
rapy. CD25 in the CMF VP group was the only exception.
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Ipu Bo3pacTanuu ypopHeit CD25 —KieTok MUHHMANbHOTO 3 deKTa He OTMe-
YaJoCch: OH OBUI BBHIPRKEHHBIM B YETBEPTH KIMHUYECKHX CIy9aeB M yMEPEHHO-
BEIPKCHHBIM B 75% HaOMIOICHUI.

Takum o0pa3om, HanOosee yA3BUMBIE C TOUKH 3PEHHUS IPECTABICHHUI O XUMHO-
TEpaneBTUUECKOM BO3JCHCTBHUM aKTHBHPOBAaHHbBIE, Nposudepupyromue T-KIeTKH
(CD25") B 3HAUUTENBHOMN YAaCTH CIydaeB He AMHMMHHUPYIOTCS B IIPOIECCE HEOATb-
IOBAaHTHOM XMMHOTEPAINH, a, HAIIPOTUB, UX YHCIIO BO3PACTACT,YTO ACCOL[MUPYETCS
¢ ¢ dexrtuBHOCThIO cxeMbl CMF—VP. VIMeHHO B 3THX Cly4asX MbI OTMEYald
TOJIBKO YMEPEHHBII WK BbIpakeHHBIN 3 dekT (puc. 9).

TeM He MeHee, HE CTOJIBKO TMHAMHKA, CKOJIBKO MCXOJHBIA MPOQHIb HHOUIBT-
pauuy OMyXoJid CyONOmyJISIIUsIMA JTUM(OLUTOB, BT (MU, TOYHEE, ObUT acco-
IUUPOBaH ¢ 3P (HEeKTUBHOCTHIO XMMUOTEPANHH). MBI OLIEHHUIIH, HACKOJIBKO YPOBEHb
MHQUIETPAIIN OITyXOJH (O Havaja JICYCHUS) MOXKET OBITh B3aMMOCBS3aH C (-
(PeKTOM HEOaABIOBAHTHON XUMHOTEPAIIMU — PErPecCHel OIyXOiH IO KIMHUKO-
pEHTreHoIorHYecknM JaHHbIM. [Ipn HapacTanum WHQWIBTpanuu omyxomu T-
KIETKaMH  4YacTOTa  BBIPQKEHHOW  pErpeccMd  OMyXOdH MO  KJIMHHKO-
PEHTTEHOJIOTHYECKUM JTaHHBIM Bo3pocisa ¢ 7 10 47%. IlomyueHHble naHHBIE CBH-
JETEeIbCTBYIOT O TOM, YTO MPEIACYIIECTBYIOIIUE B OMyXOdH T-KIETKH CO3MAi0T
OnaronpusTHEIA GoH (CBOETO poa MOTEHIMPOBAHKE) JJIsI IPOTHBOOITYXOJIEBOTO
JercTBus XuMuoTepanuu (puc. 10).

Mpbl HEe OTMETWJIM JIOCTOBEPHOHM CBSI3M ypoBHeH JIMM(pOWAHON MHMIBTpanun
(CD45) c BBIpa)XE€HHOCTBIO KIMHUKO-PEHTTEHOJIOTHYECKON perpeccun. Pesybrars
ObUTM CXOAHBIMH B 00eHx rpynmax. Tak, Ipy HaJW4YuM 3HAYUTENbHONW MHHUIbTpa-
IIMH OITyXOJIM YacTOTa BBIPAKEHHBIX 3(D(EeKTOB ObLTa HECKOJIBKO BBIIIE M COCTABHIIA
31% 1o cpaBHEHHMIO C TPYIIIOH MAINEHTOK, HHPHMIETPALUS OIyXOJIeH KOTOPBIX ObI-
7a He3HaunTeNnbHOM — 22%. Uto KacaeTcs B—kieTouHON WHPUIBTPAIINH, 31€Ch MBI
B3alMO33aBUCUMOCTH HE BBIBIIIN. Upe3BBIUAIHO MHTEPECHBIM OKa3aJiCsi aHalH3 CO-
TIOCTaBJICHUH B3aHMOCBSI3H yPOBHEH aKTHBAIlMN HHTPATYMOPAJIBHBIX JTUM(OIUTOB C
MIPOTHUBOOITYXOJIEBEIM (P (PEKTOM HEOATBIOBAHTHOM Tepanuy. Y OONBIIMHCTBA MAIlH-
€HTOK ToKa3atenau aktuBauuu (dkcrpeccusi CD25 Ha numdonmrax) ObUIM MHHU-
MAaJIbHBIMU MJIM COOTBETCTBYIOIME KJICTKU MPAKTHYECKH OTCYTCTBOBAIM B OITyXOJIe-
BBIX cpe3ax. Y 36% GobHbIX oTdeTuBas nponopius CD25" numdonuTos npucyT-
CTBOBaJIa B OIyXOJIEBBIX cpe3ax. IIpy HamMumM akTUBUPOBAHHBIX MHTPATyMOpAlb-
HBIX JTUMQOIMTOB OTYETIMBBI HMPOTHBOOIYXOJEBEIH d(dexT Habmomancs y 55%
nanueHTok. B To Bpems kak mpu orcytetBud CD25" KeTok 3(h(peKTHBHOCTb XH-
MHOTEpanuu Obuta B 5 pa3 HIDKe. OTH TNPU3HAKK JIOCTOBEPHO B3aMMOCBSI3aHBI,
p=0,005. MupIMu cnoBamu, npu Haimmyuu B TkKand PMOK oTuetsnvBoil nponopuuu ax-
TUBUPOBAHHBIX TMponuToB (CD25") 3 (heKTHBHOCTL HEOAIBIOBAHTHON XUMHOTEpA-
MMM CYIIECTBEHHO MOBBINIACTCA. T.€. aKTHBAIWsI IMOKa3aTelled MHTPaTyMOpPaIbHOTO
AMMYHHUTETa TIOTEHIMpPYeT 3(PQEKT JIEeKapCTBEHHOTO BO3ACHUCTBHSL. JTH ITaHHBIE BO
MHOTOM HAallOMHHAIOT B3aMMOCBS3M, OTMEUEHHBIE HaMHM B OTHOILICHUM HHTPATyMO-
panbHbBIX T—THMGOIMTOB, OHAKO, SBJISFOTCS eliie 0ojiee JoCTOBepHbIMU (puc. 11).
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None of cases with increasing CD25" cell levels presented with minimal re-
sponse, 75% achieved moderate and 25% had marked response.

We therefore demonstrated that activated, proliferating T-cells (CD25") thought
to be most sensitive to chemotherapy were increasing rather than eliminated during
chemotherapy. The rise in the number of these cells was associated with response
to CMF VP. Only such cases demonstrated moderate or marked response (fig. 9).

Nevertheless, it was initial profile of lymphocytic infiltration rather than its alte-
ration that influenced (or, to put it more accurately, was associated with) response.

We analyzed relationship between baseline tumor infiltration and response to
neoadjuvant chemotherapy (clinical and x-ray tumor regression).

Rate of marked clinical and x-ray tumor regression was increasing from 7 to
47% with rise in T-cell tumor infiltration. These findings suggest that preexisting
T-cells made a favorable (potentiating) environment for chemotherapy anticancer
activity (fig. 10).

Levels of lymphoid infiltrations (CD45) were not significantly related to magni-
tude of clinical and x-ray response. Outcomes in the groups were similar. In cases
with intense tumor infiltration the rate of marked response was 31% versus 22% in
patients with mild infiltration. B-cell infiltration was not related to response intensity.

It was interesting to compare intratumoral lymphocyte activation level and re-
sponse to neoadjuvant chemotherapy. Most patients demonstrated minimal or no
activation (CD25 expression on lymphocytes). 36% presented with a considerable
proportion of CD25" cells in tumor sections. Marked response to chemotherapy
was detected in 55% of patients with activated intratumoral lymphocytes. In con-
trast, the response rate in cases without CD25" cells was 5-fold lower. Relationship
between these characteristics was statistically significant (p=0.005).

This means that response to neoadjuvant chemotherapy increases considerably
in the presence of a marked proportion of activated lymphocytes (CD25") in breast
cancer tissue, or in other words, activation of intratumoral immunity factors poten-
tiates response to drug therapy. These data are similar to our findings concerning
intratumoral T-lymphocytes, though are still more significant (fig. 11).
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MBI IPOBENM aHATM3 B3aUMOCBA3H yPOBHEH akThBaimu umdormros (CD25" kier-
KH) C BBIP@KEHHOCTBIO T—KJICTOYHON MHTPATYMOPAILHOW PEaKIiK 1 HE YCTaHOBHIIN
JIOCTOBEPHOM B3aMMOCBS3U MEXITY 3TUMHU NTPU3HAKAMH.

[Ipy HanmMuMM aKTHBMPOBAHHBIX JUM(OLUTOB B TKaHU OIYXOJIM BBIPAKEHHAsS
T—knerounas peakuus HabIrOaIach HECKOIBKO Hamie (63,6%), 9eM B UX OTCYTCT-
Bue. OHaKO MPHU3HAKU HE B3aUMOCBsI3aHbl. Cliel0BaTENbHO, KAKIBIH MOKa3aTelb
UMEEeT CaMOCTOSITEIbHOE 3HAYCHUE B MOTEHIUPOBAHUH MPOTHUBOOITYXOJIEBOTO (-
(dexra xumuorepanuu (tadi. 4.).

C uenbio ycraHoBieHHs HambOoisiee 3(p(eKTHBHONW CXEMbI HEO0aIbIOBAHTHOTO
JICYSHHUS C YIETOM UMMYHOJIOTHYECKUX ITOKa3aTeliell MHTPAaTyMOpPAIbHBIX IMMYH-
HBIX peaKlyi, Mbl MPOAHAIM3UPOBAIN PA3JEIbHO KIMHHUKO-MMMYHOJIOTHUECKHE
acconmanuy y OOJBHBIX, MONy4YaBInX JedeHue mo cxeme CAF, u y G0ibHBIX, 1M0-
ITy4aBIIuX jedeHue no cxeme CMF-VP.

Kak n B nenom no rpymme yposau CD45-mmdornuroB 1 B—knerok He Obun
JOCTOBEPHO CBS3aHBI € 3(PPEKTOM XUMHOTEPANNH. 3HAYUMOCTh HH(UIBTpAIUN
T—xeTkamu TakKe CHIDKajlach. JTO KpalHe Ba)KHO, T.K. IIPH JIFOOOH U3 MCIIOIB30-
BaHHBIX CXEM OTMEYaJIach JIOCTOBEPHAsI CBSI3b C AKTHBUPOBAaHHBIMU KiteTkamu CD25
(p=0,045 npu ucnons3oBanuu cxemsl CAF; p=0,02 npu ucnons3zoBannu CMF-VP).

[Tpu npoBeneHun ananusa ypoBHeil unduibTpanuu tkauun PMXK paznnaasiMu
CyOmonysiusaMH TMM(QOLUTOB 10 JiedeHus (MaTepuas Kop-OUOICcHil) U CTEeNeHn
raroMop(03a XUPypPrUUecKH yJIaleHHBIX OIyXOJel Iocie JIeKapCTBEHHOTo Jieye-
HUSI, TIOJTyYEeHBI CIEAYIONINE Pe3ybTaThl: HapacTaHue ypoBHeH JuMdonaHoi nH-
(¢uIbTpanMM M, B YaCTHOCTH, T—JHMMQOIMTOB CONPOBOKAAIOCH OOJBIINM MaTo-
MOpdo30M OmyxoJeBoi TKaHU. [Ipw 3HaYMTENBHON HHOWIBTPAIUU OITyXOJH
CD45" kneTkamMu yMepeHHbIi maToMopd03 HaGMoAICA BABOE Yallle, YeM MUHH-
ManbHBIH (67 1 33%). AHaNOTHYHBIE JaHHBIE HOTydeHsl i T—knertox (CD7') —
(73 u 27%). locToBEpHBIE CBSA3U C BBIPaKEHHOCTHIO MAaTOMOP(}0o3a MOITydeHs! Ui
CyONONyIAINN aKTUBMPOBAHHEIX T-mumporutos (CD25") — neBsATukparHOE Hpe-
obsiananne ymepeHHoro natomopdosa Hag MuHHMansHbIM (90 1 10%) B cimyuasx
Hannaus CD25" muMQonuToB B OMyX0neBoil TkaHu 10 Havana nedenus. Cosaer-
sl BIIEYATIICHUE, YTO HAJIMUUE B OMYXOJIEBOW TKAHW aKTHBUPOBaHHBIX T—iumdo-
LIUTOB MPUBHOCHUT CBOET0 POJa CHHEPTUAHOE WM NMOTEHIMpYyolee NIeiicTBue B
OTHOIICHUH BIIMSIHUSI XUMUOIIPENapaToB Ha OIyXOJIEBYIO TKaHb. XOTS MPOTOPLIHS
9TUX KJIETOK B OIyXOJICBOW TKaHH ObUIA, KaK IPaBHIIO, HEOOJBIIOW, UMEHHO OHH, a HE
T—xneTkn B 1I€JIOM, UMENH IOCTOBEPHYIO CBSI3b C BBIPOXEHHOCTHIO MaToMopgo3a.
3T0T (aKT JIETKO OOBSICHAM, BEZb TOJIBKO aKTHBUPOBAHHBIE T—IMM(OIUTHI-KHIIIEPBI
(CD25+) CIOCOOHBI OKa3bIBaTh IIUTOTOKCHYECKOE NEUCTBHE B OTHOIICHHWH OITyXOJIe-
BBIX KJIETOK. B HacTosiiee Bpems MUPOKO 00CyKaaeTcst posb T—pe-TyIsTOpHBIX Kile-
TOK, KOTOpBIE Takxke dKcrpeccupyioT CD25, HO criocoOHBI CympeccupoBaTh MPOTHBO-
omyxoneBoe aeiictere T—mmdonuroB. Hamm qaHHbIE CBUAETENBCTBYIOT O TOM, YTO
skcnpeccust CD25 Ha MHTpaTyMOpaIbHBIX TMM(OIMTAX B MPOIECCE XMMHOTEPATINH B
OCHOBHOM HapacTaeT, YTO aCCOLUUPYETCS C MONOKUTEIBHBIM 3(D(PEKTOM JICHEHHS.
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Relationship between lymphocyte activation (CD25" cells) and intensity of
intratumoral T-cell reactivity was not significant.

Marked T-cell reaction was observed somewhat more frequently (63.6%) in the
presence than in the absence of activated lymphocytes in tumor tissue. Although
these factors were not interrelated. This means that each of the analyzed parame-
ters plays a role of its own in potentiating response to chemotherapy (tab. 4).

In order to establish optimal schedule of neoadjuvant chemotherapy with respect to
immunologic features of intratumoral immune reactions we analyzed separately clini-
coimmunologic associations in patients receiving CAF versus CMF—VP chemotherapies.

Like in the total population, analysis in these subgroups demonstrated that le-
vels of CD45-lymphocytes and B-cells were not related with response to chemo-
therapy. Significance of T-cell infiltration was also decreasing. This observation is
of much importance since response to both schedules was related to levels of acti-
vated (CD25) cells (p=0.045 in the CAF group and p=0.02 in the CMF VP group).

Analysis of breast cancer tissue infiltration by various lymphocyte subpopula-
tions at baseline (core-biopsies) and pathomorphosis grade in the removed tumor
after chemotherapy demonstrated that increased levels of lymphoid, in particular,
T-cell infiltration were associated with more intensive therapeutic pathomorphosis.
In cases with marked tumor infiltration by CD45" cells moderate pathomorphosis
was found 2-fold more frequently than minimal one (67% vs. 33%). Results con-
cerning T-cells (CD7") were similar: 73% vs. 27%. Significant relationship with
pathomorphosis intensity was established for activated T-lymphocytes (CD25")
with a 9-fold greater rate of moderate pathomorphosis as compared to minimal
changes (90% vs. 10%) in the presence of CD25" lymphocytes in tumor tissue be-
fore treatment. It seems that the presence of activated T-lymphocytes in tumor tis-
sue produces a synergic or potentiating effect on response to chemotherapy. Al-
though proportion of these cells in tumor tissue was not as a rule large, it was this
subpopulation rather than T-cells as a whole that demonstrated significant relation-
ship with pathomorphosis intensity. This observation is easily explainable, because
it is activated T-killers (CD25") that can produce cytotoxic action on tumor cells.
There is currently much dispute about the role of T-regulatory cells that also ex-
press CD25, though can suppress T-lymphocyte antitumor activity. Our findings
demonstrated that CD25 expression on intratumoral lymphocytes was mainly in-
creasing during chemotherapy which was associated with response to treatment.
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Puc. 9. DdpdexruBrocts cxembl CMF VP B 3aBUCHMOCTH OT TMHAMUKY YPOBHEH aKTH-
BUpoBaHHBIX MpormTos (CD25") B omyxomu/Fig. 9. Response to CMF VP chemothe-
rapy with respect to changes in levels of activated lymphocyte (CD25") in tumors.
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pa3nuYHBIM YpOBHEM MHTpaTyMopanbHbIX T-kierok/Fig. 10. Response to neoadju-
vant chemotherapy in patients with different levels of intratumoral T-cells.
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muMmdoruToB B omyxoneBoit TkaHW/Fig. 12. Relationship between therapeutic pa-
thomorphosis and the presence of activated lymphocytes in tumor tissue.
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[To-BunmMoOMy, TaHHBIH aHTHUTEH NMPEHMYIIECTBEHHO TpEICTaBlIeH Ha T—Kui-
nepax, a He Ha T—peryIsaTopHBIX TUMQOIUTAX B OIYX0JIEeBOH TKaHU (puc. 12).

[anee MbI oneHHIM CBsA3b IMMponaHoN nHpMIbTpammu ¢ 3pdexrom pexxnmMon
CAF u CMF-VP.

BripaskerHOCTh MTaTOMOpP(]03a HE OblIa B3aMMOCBsA3aHA C YPOBHAMH T—KJIeTOY-
HOM MHOUIBTpauuu omyxoiu. JJoctoBepHast cBsi3b C 3(PPEKTUBHOCTHIO XMMHOTE-
panuy MMela MECTO B CIydasX HaJW4Ws B OIyXOJIEBOW TKaHU aKTUBUPOBAHHBIX
T—nmumdonuros (CD25"). O6HapysKkeHHe STHX KIETOK TPH HCCIEN0BAHUM OIMyXO-
JIEBOM TKaHM JI0 Ha3HAYCHUs] XMMHUOTEPAIUK aCCOLMUPOBAIOCH C OOJBIIEH BBIpa-
YKEHHOCTBIO JIEKapCTBEHHOTO naTomopgo3a. boiee Bcero 3To OBUIO BBIpaKEHO B
rpyIIe NalMeHTOK MOTyYaBIINX aHTpaluKiIuHb! (p=0,014).

Takum 00pa3om, MPOBEICHHOE HAMU HCCIIEI0BaHNE TI0Ka3allo, 9T0 HMMYyHOde-
HOTHIT KJIETOK paka MOJOYHOH >KeJie3bl M YPOBHH JUM(OMIHON WHOHUIbTpALN
OITyXOJIA CYOTOMyJISIIHAME JTUM(POILUTOB UMEIOT 3aUMOCBS3b C 3PPEKTUBHOCTHIO
HE0a/{bIOBAHTHON XNUMHOTEPAIIHH.

W3 BBIOpaHHBIX MapaMeTpoB Hanbosee 3HAYMMBIMU B TUTAHE OLIEHKH NTPOTHO3a U
OTBeTa Ha MHAYKIMOHHYIO Tepanuio ciaexyeTr otmetuts CD29, CD95, CD7 u CD25.

Pe3iome

HccnenoBannio mMMyHO(EHOTHIIA paKka MOJIOYHOW JKeJle3bl U CyOIOMmyIIsui
HMHTPAaTyMOpPAJbHBIX JUM(OIMTOB B HACTOSIIEE BpeMs yIessieTcss OOJbIIoe BHH-
manue [10], ogHako, KIMHUYECKOE 3HAUEHHE ITHX HCCIEAOBAaHUN C TOUKH 3PEHUS
YyBCTBUTEILHOCTH OITyXOJIM K XUMHOTEPAIK HE N3BECTHO. B HacTosmeit padbore
MIPEATIPHUHSATA TTOTIBITKA OTBETUTH Ha 3TOT BOIIPOC.

Hamu BbIIBI€HA B3aMMOCBS3b MEXAY MMMYHO(MEHOTHIMYECKUMH OCOOEHHO-
CTSAMH PaKa MOJIOYHOH >kesie3bl U 3(P(PEKTUBHOCTHIO HEOATBIOBAHTHONW XMMHOTE-
panuu. YCTaHOBJIEHO, 4TO MonuxuMuorepanus B pexkume CAF celekTUBHO 31H-
muaupyer CD95', uTo mo3BonseT N0OMTHCS GONbIIEH CTENEeHH BHIPAKEHHOCTH
naromopdosza B CD95" rpynme GonbHBIX. DTO CBHAETEILCTBYET O GOMbIIeH -
(DEKTHBHOCTH JICUSHMS] aHTPALMKINH-CONACP)KAIIUMHA KOMOMHAIMSIMU. J|aHHBINA
(axT, BrIiepBbIe YCTAaHOBJICHHBIH B HAIIEM HCCIIEJOBAHHUH, TI03BOJISIET KOPPEKTHUPO-
BaTh WHAYKIHWOHHOE JICYCHHWE C yYETOM HMMYHOJOTHYECKOTO (PEHOTHIA KIIETOK
paxa MOJIOYHOH >KeJe3bl.

B paboTe mpomeMoHCTpHpOBaHa 3aBHCUMOCTH 3((PEeKTa XUMHUOTEpanuu (per-
peccusi OMyXoiH) OT MMMYHO(MEHOTHIIMYECKHX OCOOEHHOCTeH paka MOJIOYHOU
JKeNe3bl. YCTAaHOBJICHA BBICOKAas MH(POPMATUBHOCTH SKCIpecchu oOmel P-mernn
uaTerpuHoB CD29 u penentopa amonroza FAS/APO-1(CD95) Ha omyxomneBbIX
KJIeTKaX.



HAMATOPOIESIS IMMUNOLOGY 75

This antigen seems to be present mainly on T-killers rather than on T-regu-
latory lymphocytes in tumor tissue (fig. 12).

Pathomorphosis intensity was not related with T-cell infiltration of tumors.
Significant relationship with response to chemotherapy was established in the pres-
ence of activated T-lymphocytes (CD25") in tumor tissue. Detection of these cells
in tumor specimens before treatment was associated with higher therapeutic pa-
thomorphosis intensity. This effect was more marked on anthracycline therapy
(p=0.014).

Therefore, our study demonstrated that breast cancer cell immunophenotype
and level of tumor infiltration by lymphocyte subpopulations were related to re-
sponse to neoadjuvant chemotherapy.

CD29, CD95, CD7 and CD25 were most significant factors for prognosis and
evaluation of response.

Summary

Intense research in breast cancer currently focuses on tumor immunophenotype
and intratumoral lymphocyte subpopulations [10], however, clinical significance of
these factors as to tumor sensitivity to chemotherapy is unknown. We have at-
tempted to elucidate this problem and established relationship between some fea-
tures of breast cancer immunophentype and response to neoadjuvant chemothera-
py. CAF polychemotherapy was found to selectively eliminate CD95-positive cells
which resulted in a more intensive pathomorphosis in CD95-positive patient popu-
lation. This finding was proved by higher efficacy of anthracycline-containing
therapies. This observation made for the first time in our study allows induction
therapy to be corrected with respect to breast cancer immunophenotype.

Our study demonstrated that response to chemotherapy (tumor regression) de-
pended on breast cancer immunophenotype. Expressions of CD29 common
B-chain and apoptosis receptor FAS/APO-1 (CD95) on tumor cells were found
highly informative.
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OmpeneneHa JOCTOBEPHAs B3aMMOCBS3b MEXIy YPOBHAMH HHMWIBTpALNU
TKaHH Paka MOJIOYHOW >KeNe3bl Pa3IMYHBIMU CyOHOMyNALMSIMU JTUM(OIUTOB IO
Ha3Ha4YeHHs HEO0aJbIOBAaHTHON XUMHOTEPANlMM U CTENEHBIO BBIPAXXEHHOCTH MaTo-
Mop¢o3a yaaleHHOH omyxonu. BeipaxeHHOCTH matoMopo3a KOppeaupoBana c
ypoBHsiMH JuMponmTapHoil MHUIBTpanuu omyxoiu. JlocToBepHas CBS3b C (-
(DEeKTHBHOCTBIO XUMHOTEPANMK MMeJIa MECTO B CIydasX HalW4usl B OITyXOJIEBOU
TKaHH aKTUBMpOBaHHBIX T—1umdonutos (CD25"). OGHapyskeHHe 3THX KIETOK
IIPY HCCIIEIOBAHUN OITyXOJIEBOM TKAaHU 10 Hadaja XHMHOTEPAIMH aCCOLMHPOBa-
JOCh ¢ OOJbIIEH BBIPAXKEHHOCTHIO JIEKAPCTBEHHOTO MaroMopdo3a B yIaJICHHOU
OITyXOJH. AKTHBHPOBAaHHBIC JUMQOIUTE WIPATH POJIb B BBIPAKEHHOCTH MaTO-
Mopd03a TOIBKO B CITydasix IIPOBEACHNS aHTPAIIMKINH-COIEPKAIINMH CXEMaMH.

[Tomy4eHHbIE B HACTOSIEM HCCICIOBAHIH PE3YNIBTaThl UIMEIOT OOJIBIIOE MPaK-
THYECKOE 3HAYEHHE, ITOCKOJIbKY MO3BOJIIOT B OINPEAEICHHOM CTENeHM IpeJCKa-
3aTh OTBET HA Pa3IMYHOE HEOAbIOBAHTHOE JICUCHHE OOJBHBIX MECTHO-PacIpOCT-
paHEHHBIM PaKOM MOJIOYHOH jKele3bl Ha OCHOBE MEPBUYHOI0 MMMYHO(GEHOTHNA
OITyXOJIEBBIX KJIETOK M €r0 U3MEHEHHs B IPOLIECCe XUMHOTEPAIIHU. DTO TTO3BOJISIET
BEIOMpaTh Hanbosiee S(PPEKTUBHBIA BapUaHT MPEIONePAlMOHHOTO JIEKapCTBEHHO-
TO JICUCHHSI.

Bcero 20 ner Haszana posib MMMYHOJOTHYECKHX HCCIEIOBAaHUI B JAWArHOCTHKE
muM(OM 1 BBIOOPE TaKTHUKH JIEKAPCTBEHHOTO JICUeHHsI He ObIIa OmpenesieHa: oT-
cyrctBoBaim knaccudukamuss BO3 2001 r [11] u mpenmectBytommas eif REAL-
KJaccUUKanys, He HMMeNa IIHPOKOTO paclpocTpaHeHus MonuduiuupoBaHHAS
Kunsckas kmaccupukays, ¥ JedeHre BO MHOTO 0a3upoBaliock Ha Mopdorornyie-
ckux kpurepusx Paboueit ¢popmymmposku (Working Formulation). B mHacrosmee
BpeMsl HIMMYHOANArHOCTHKY JIUM(OM HEBO3MOXKHO MPEACTABUTh 0€3 MPUMEHCHUS
UMMYHOTHCTOXUMHUYECKUX U MPOTOYHO-IUTOMETpHUecKuX MeTtomoB [11; 12].
VIMeHHO OHM JalOT KJIFOY K YCTaHOBJCHHUIO IHArHO3a, KOHCTATALMH TIOJHOW pe-
MHCCHH U OIICHKE MUHUMAJILHOH pe3uIyalIbHOI OOJIe3HU.

[Ipu cOMUIHBIX OMYXOJISIX 3TOT IMyTh €lle MPEICTOUT mpoitu. 1 Hamu chenan
TIEPBBIN IIar B 9TOM HanpaBiieHHH. ECTh BCe OCHOBAaHUS CUUTATh, YTO PAK MOJIOY-
HOM JKeJIe3bl MOKeT OBITh pa3jelieH Ha TPYIIIb], Pa3INJaoIInecs 10 TyBCTBUTEIb-
HOCTH K XMMHOTEPAITNH KaKk Ha OCHOBaHMH MMMYHO()EHOTHIIA OITyXOJIEBBIX KIETOK
(CD29, CD9YS), Tak u Ha OCHOBAaHMU WH(HIBTPALMH OIyXOJH CyONOMyIALUSIMA
T-mmmoruror (CD7, CD25). Ot MapKepsl MOTYT OBITh PEKOMEHIOBAHBI KaK JIJIs
BEIOOpA IpOTpamMM JIeUeHUs], TaK U JUIT MOHUTOPHUHTA ero 3()h(HEeKTHUBHOCTH.
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Levels of breast cancer tissue infiltration by various lymphocyte populations
before neoadjuvant chemotherapy were significantly related to pathomorphosis
intensity in removed tumors. Pathomorphosis intensity correlated with levels of
lymphocytic infiltration of tumors. The relationship with response to chemotherapy
was significant in the presence of activated T-lymphocytes (CD25") in tumor tis-
sue. The presence of these cells in tumor specimens prior to chemotherapy was
associated with higher grade of pathomorphosis in the removed tumor. Activated
lymphocytes played a role in pathomorphosis intensity only in patients receiving
anthracycline-containing regimens.

Our findings are of high clinical importance since they to a certain degree allow
prediction of response to individual schedules of neoadjuvant chemotherapy in
patients with locally advanced breast cancer basing on baseline cancer cell immu-
nophenotype and its changes during chemotherapy. Therefore, a most efficient
schedule may be chosen.

As recently as 20 years ago the role of immunologic study in the diagnosis of
lymphoma and choice of treatment strategy was unknown, there was no WHO
2001 classification [11] or the preceding REAL system, the Modified Kiel classifi-
cation was not widely applied and the treatment was mainly based on morphologic
criteria of the Working Formulation. Today immunodiagnosis in lymphoma is
hardly possible without immunohistochemical or flow-cytometry assays [11, 12].
They play a key role in the diagnosis, detection of complete remission and evalua-
tion of minimal residual disease.

As to solid tumors we are just in the beginning of this road and have taken but
the very first steps. There is strong evidence that the total group of breast cancers
may be divided into subgroups with respect to sensitivity to chemotherapy by both
tumor cell immunophenotype (CD29, CD95) and tumor infiltration by lymphocyte
subpopulations (CD7, CD25). These markers may be recommended both to choose
treatment programs and to monitor treatment efficacy.
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HYHUIKUH U bBPYHHA



JocTompumMedaTensHOCTel y CpaBHUTEIBFHO MOJIOIOTO — IOCIEBOSHHOTO — TO-
pona YxTel He Tak MHOro. OznHa u3 Hux — namsatHuk A.C.IlymkuHy, ycTaHOBIEH-
HBIH emie B 1937 roxy, Korna Kpyrom 3/1€ch OBUTH TOJIBKO J1areps. Jla u mocrasieH-
TO OH OBII IO MPUKa3y JlarepHOro HadaiubcTBa K 100-11€THIO CO AHS CMEPTH MOo3Ta
HeBnaneke ot Jlerckoro mapka u Jloma muonepoB. K Hagamy 1990-x mamsiTHUK
ObLT yKe B IUTAYEBHOM COCTOSIHHH, TaK YTO BCKOPE €TI0 3aKOJIOTHIIM JOCKaMH, U B
TaKOM BHJIE, CKPBITHIH OT JIFOJICKHX TJ1a3, MOHYMEHT IIPOCTOSIT MHOTO JieT. Y numie
K 200-neTuro mo3Tta 6 utoHA 1999 rona yXTHHCKHE XYI0KHUKH, BOCCO3/IaB B OpOH-
3¢ 3aHOBO, OTKPBUIM €r0 Ha >KUBOMHCHOW OKTAOphCKOW (B mpommioM IlymkuH-
CKOM) MJIOIIA/IN.

Astop namsatHuka Hukomaii Anekcanaposud bpynu (1891-1938) — uenoBek-
JIETE€H/1a, 03T, MY3bIKaHT, CKYJIBITYpP U KHBOIMCEL,, MHOTOTpaHHAs Pa3HOCTOPOH-
HE oJJapeHHast JIMYHOCTh TParudecKoi M TpyIHOH cyabObl. Hukomnaii Anekcanapo-
BHY — TIOTOMOK M3BECTHOTO XyJIOXXHHWKa AHTOHHMO bappodmuo-bpyHn, xoTopbIi
npuexan u3 Uramuu B Poccuto eme B XVIII Beke ciyxuts npu asope [lerpa Ilep-
BOTO M 3/1€Ch OBII BO3BEAEH B JBOPSHCKOE AOCTOMHCTBO. [lymikuHa B poxy bpyan
mobumm Beerma. @emop bpynm, ceiH AHTOHHMO Bappodwo, 3HaN mo3ta TUYHO U
OBLT YIOCTOCH YECTH PUCOBATh €ro Teso B rpody. KTo Mor moxymaTs, 4To OIUH U3
MOTOMKOB poja bpyram Hukomait AnexcaHapoBud co3macT MaMsATHHK llymkumy
HaKaHyHE COOCTBEHHOH CMEPTH, BEJlb IIOCIIE TOT0, KaK MAMATHUK OBbIJ yCTaHOBJIEH,
aBTOp ObLT paccTpensH. KopoTkoil 6buta )KM3Hb 3TOTO YAWBUTEIBHOTO YEIOBEKA,
no Ouorpaduu KOTOPOro MOXKHO M3y4aTh UCTOPUIO PYCCKON MHTEIIMICHIHH, OC-
TaBIeiics B Poccuu nmocne peBosonuu.

Hukomnait Anekcanaposud poauics 4 anpens 1891 rona B [lerepOypre B cembe
Anekcanapa AnekcanapoBuda 1 AHHBI AsekcanapoBHbI bpynu. OH momy4mi 00-
mee obpasoBanue B yuwinine M.K. TeHuieBoil 1 My3bIKalbHOE B KOHCEpPBATO-
pu 1o Kiaccy (opTenbsiHo, ObUT gaxe conuctoM [lerepOyprekoit GumapMoHHU.
Mys3bikanbHbI MUp Poccum mpoumn emy Onectsiee Oyaymee. B moromoctn Hu-
KOJIail POSIBIJI CKJIOHHOCTB K SI3BIKAM, 3HaJl HECKOJIBKO €BPOTIEHCKHX M dCITIepaH-
To. Kak u MHOrme B To «3010TOe» it Poccuy BpeMsi, XOpOIIO pUCOBal, HHCAI



CTHXH W Tpo3y. Pe3ynbTaTtoM 3TOro nepuoaa )HU3HU ObLIO MHOXKECTBO CTUXOB U
KOpPOTKHE spkue pacckasbl: «Ky3pMma-Tenexka», «JJoporoi uBeTok» u ap., omnyo-
nkoBaHHbIEe B «[ unepbopee», «HoBom xypHane mist Bcex». CraBmmii Briocien-
CTBHH TecTeM ero miaamiero Oparta JIeBa K./I. banmbMoHT XBaymut ero Jurepatyp-
HbIe paldOTHl M JlaKe TOCBSTWI eMy CTHXOTBOopeHue. OThaBasi TOKHOE SIIHCTO-
JSIPHOMY JKaHpY M My3blke, Hukomal ObII MpH 3TOM OTIMYHBIM CIIOPTCMEHOM,
urpan 3a cobopnyto IlerepOypra mo ¢yrdomy. Ho MupHas ku3HB OBICTPO KOHYH-
nack — B 1914 rony nauanace IlepBas MupoBas BoiiHa, KOTOpasi OTpsiciIa MOJIOI0-
ro Hukomnas Bpyru. On ymien Ha (GpoHT CaHUTapOM-TOOPOBOIIBIIEM, HO MTUCATH HE
nepectan. JlurepaTypHsIii Oara)k TOro BpeMEHHM — paccka3 «3alnCKH caHWTapa-
JI0OpOBOIIBIIAY — XKMBast HCTOPHS NepenHer muHun GpoHTa. Ho TBOpueckas mymra
3Bajia B He00. 11 BOT — aBHaIys, CTpoeBas Ciry»0a, KpaTKOCPOYHBIE KypChl aBUATO-
pos npu IleTporpaackoM MOIUTEXHUYECKOM MHCTUTYTE, JeTHas mkosa B Cepa-
cronoJie, U bpyHH y»e BOeHHbIH JieTunk. ['oBopuiu, 4To ero oTBara U My>KeCTBO
661N yoctoeHsl ['eoprueBckux kpectoB. B centsiope 1917 rona Bo Bpemst HOUHO-
ro 00eBoro BhUIeTa adporuiaH bpyru Obut cout mox Oneccoit. [lonydns MHOKECT-
BEHHbIE paHEHHS U IEePEeIOMbI KUCTEll pyK, HOT, U pedep, aBuaTop 4yAOM OCTajcs
xwuB. Criac eMy >KU3Hb OOJIBIION cepeOpsSHBIN KPecT, TaHHBIH MaTepbio U MPUHSIB-
muii Ha ceOs ynap IITYpBaJoOM B IPyAb. BepHyBIIMCH TakuM 00pa3oM K JKH3HH,
Huxomait gan ober 'ocnioxy, uto craner cBsmeHHnKoM. C TpynroM 100paBIINCh B
anpene 1918 roga 1o MOCKBBI Ha TIEPEIOMaHHON M YKOPOUEHHOH HOTe, OH TIOCTY-
AT Ha CITy>k0y KOMaHIUPOM IIEPBOTO aBUAIMOHHOTO OTpsiia BoeHHO-BO3MyIIHBIX
cunt PKKA, Ho B Havyane 1919 roga ObII KOMHCCOBAH IO COCTOSHHUIO 3/0POBbs. B
Mae TOro ke roga XapbKOBCKMH Biaabika Cepruil pyKOIONOXUI €ro BHadaue B
JIBSIKOHBI, a CITyCTS HEKOTOPOE BPEMs — B CBSILIEHHUKH.

31ech HaUMHAETCsI BTOpast JIMHUS Ku3HU oTia Hukonas bpysu — ciyxenue bo-
ry. JleBaTs jieT OH ObLI CBSIIEHHOCTY)XUTEIEM, W 3TO OBUTH JIyYIIHE TOIBI €T0
JKU3HHU, HECMOTPSI Ha TO, YTO HE BCE CKIIAABIBAIIOCH HA 3TOM MHOIPHIIE IIAAKO.
Brauasne on cimyxmi Ha YkpanHe, B cene bynapt XapbkoBckoil obnacTh, 3aTeM — B
MOCKOBCKOH nepkBn Huxonsr-Ha-Ileckax Ha ApOare. Y Manzaenbpmrama ecTb mpo-
mBenenne «Erumerckas mapkay. OAuH U3 IepcoHakeld — cBAmeHHuK. [IpoToTu-
IIOM €ro Kak pa3 M CTaJl COKYpCHHUK H ApyT — oter] Hukonait bpynn. Booobmie, on
ObIT 3HAKOM CO MHOTMMH HM3BECTHBIMH JINYHOCTSIMU TOTO BpeMeHH. [lo oTHOmIE-
HHIO K JII000# HecnpaBeinBocTH Hukonaii BpyHu ObLT Tak ke HEMPUMHUPHM, KakK
U MHOTHE HHBIE POCCHICKHME MHTEUTUTeHTh: MaHaenbpITaM, AXxMaToBa, Xoaace-
Bu4, Onopenckuii u ap. OH He TONBKO OBUI C HUMH 3HAKOM U MOCBSINAI CBOU
CTUXH, HO U pa3aenua yuacts MHorux. Korna cnyxun B Mockse, To mocie cmep-
TH Brioka otcimy»kun no Hemy nanuxugy. Hagan ¢ ureHus cTuxos.

Bynyun ceamennukom, bpyHu ciyxmin 6ecruiaTHo, T.K. enie B MoCKBe IPUMK-
HYJ K CyIECTBOBABIIEMY TOTIa CPEAN TyXOBEHCTBA JIBI)KCHHIO OeccpeOpeHNKOB.
Ha xne6 mist cBoel ceMbH, B KOTOPOI OBbIIa yKe 'keHa AHHA M JIBOE JETeH, OTell
BpyHu 3apabatsiBan ApyruM — pe3ai J0KKU-TIOBAPEIIKH, PACTIUCHBIE UTPYIIKH.



Ileuxu kna.

B xonne 1920-x rr., yxe nocine H3Ila, o cTan omrymars qaBieHue, Kak LEepK-
BHU — 3a OecIiaTHOe Cily)KeHHe, Tak u Biacti. Korna orobpanu mpuxon B Mockse,
OH CMEHUJI ellle HecKOoNbko npuxooB. Ciryxuin B cene KocblHb, Iie BCTpedancs ¢
[TaBnom ®nopenckum, notom B Kinny, rae »xwun B nome Ilerpa Unbuua Yaiikos-
ckoro. OIVH U3 CBSIIECHHOCTYKUTENEH, XOPOIIO 3HABIINI €ro, CBUIETENHCTBYET
00 oTre Hukomae kak 0 CTOHKOM «THXOHOBIIEY.

«IIpu pa3BuTHH OOHOBIIEHYECTBa, — MHIIET 3TOT OaTioMmKa, — oTerny Hukomaii
6wt B T. Kozenscke Kamyxckoit ryGeprun. 11 oquH ycTOSII B IPaBOCIaBUH, U J0-
CEJIE OCTAeTCs! TBEPBIM M HETIOKOIEOMMBIM MPABOCIABHBIM U TOPSTYO PEBHOCTHBIM
nacteipeM...». Can BpyHH cltoxui ¢ ceds mocie KEeCTKOH peakluu Ha TO, YTO OH
orneBan Anekcannapa bioka.

OcTaBUB CBSILEHCTBO, OH BO3BpATWICS B MOCKBY, I'/ie py3bsl YCTPOUIH €ro
nepeBogurkoM B LIAT'W (werHe MAW). U 3neck HeyemHbIl TanaHnt BpyHu mpo-
sBUJICS Bcell cunoil. OH He TOJNBKO MEpeBOJIWI U3 HECKOJIBKHUX SA3bIKOB TEXHHYE-
CKYIO JIUTEpaTypy Pa3IMYHOrO HAMpaBIEHUsS, HO U caM MHTEHCUBHO KOHCTPYUPO-
Bai. Kak Jleonapno na Bunum, ero 3aHmMan BepTHKAIBHBIN B3JIET JIETATEIBHBIX
arnmapatoB. U... ynamock. OH chenan HOBYIO KHHEMAaTHUECKYIO CXEMy aBToMara
IepeKoca HECYIIeTo BHHTAa BEPTOJETa, KOTOpas M J0 CHX IIOP HCIIONIB3yeTcs BO
BceM Mupe. Kak »xanb, uto BpyHH «i3 OBIBIINX» HE MOT )K€ 3aMKHYTHCSI O CBOEM
aBTopcTBe. OO0 3TOM 3HANM TOJNBKO €TO POAHBIE U Ipy3bs. Ho, BuanMo, 310 aBTOp-
CTBO BCE K€ CHIIPajio POKOBYIO POJb B ero cyas0e. ApecroBanu Huxonas B nexa0-
pe 1934-ro. Tornga B MoCKBY IO IPUIJIAIIEHUI0 HHCTUTYTa B KaueCTBE KOHCYJb-
TaHTa ¥ aBHAKOHCTPYKTOpa MpHeXall 3HAMEHHUTHIA (paHiy3ckuil jerunk Kan
[TyaTtucc. bpynu nonpocuiy OBITE y HEr0 THAOM U IIEPEBOAYMKOM. Xopollee 3Ha-
HHUE (HpaHIy3CKOTO SI3bIKa CHIrpaIo 3Iyo MIyTKy. Ha To, 4T0 OH mpuHUMAI ToCTs Y
cebs JoMa, IocIen0Bal JOHOC.

Hukonait Anexkcannposud bpyHu,
46 net, aBTONOPTPET
Vxrneunar, 1937 r.




W mnocne Buzura (paHiy3ckoro jerunka bpyHu oObsBuiM no 58-if craTbe
LIMAOHOM B 1oJb3y PpaHIuu, YTO B T€ Tojbl ObLIO OOBIYHBIM sBIeHHEM. Jlann
IIATH JIET WCIPaBUTEIHLHO-TPYOBBIX jarepeil u cocnanu B UnuObio (HbIHE YXTa)
Komu ACCP. Yepes nBa rona, yxxe B jarepe, Hukonas AnekcaHapoBUYa OCyIUIN
MIOBTOPHO U JAJH €Ille AECATH JIET Jarepei.

1937 r. YXTIeunar.
Pabora Hax maMATHUKOM

YxTa B TO BpeMsi ObUIa OJHIM M3 CAMBIX CTPALIHBIX MECT, 3[I€Ch CTHHYJIH ThI-
CsIYM M ThICAYM 3aKiatodeHHbIX. M BoT, Hukoinaii Bpynu Toxe okasaics B «YXTIeu-
Jare» Ha peke YxTapka. HblHe 3TO Teppuropus ropoza, a Toraa — JuKas Taira u
OomnoTa. B TpuauaThIx rogax 3aech Kak TaKOBBIX 30H 33 KOJIOYEH MPOBOJIOKOI ere
He OBbUIO: TPOCTO HeKyna ObuTo OexkaTh. JlarepHoe HavaIbCTBO CKOPO Y3HAJIO O
XYZOKECTBEHHBIX CIOCOOHOCTSIX bpyHn m, 3a0paB ero ¢ obmmx padoT — Jecorno-
BaJla — MOPYYWIO OQOpMIIEHHE JIarepHbIX KiIyOoB. HauanbHUKK 3aKa3blBasId CBOU
MIOPTPETHI, TTOPTPETHI CBOMX JKCH M JeTei. 3aTeM eMy Aake BBLACIMIN MacTep-
CKYyI0, B KOTOPOH M cO37aj] MaMATHHUK [lymIKMHY W3 MOAPYYHBIX MaTEpHalIoOB —
KHpIIN4a, TJIMHBI, THIICA, IIEMEHTa U JOCOK, KapKac 3aMEHMIIA KOJFoYast TPOBOJIOKA.
Y AUBUTENBHO, YTO MOHYMEHT IIPH 3TOM IPOCTOSUT MIECTh JECATKOB JET. I'opsuo
mo0s A.C. [lymkuna, pabotas 3a [lomapHBIM KpyroM B HEOTAIUTUBAaEMOM capae,
TPSICACH OT XOJIO/a 3UMOI1, OH C/IeNal He KapMaHHbBII BapHaHT, a BbUICTIHI GUTypy
MI03Ta B MOJIHBIN POCT, CHIAIIUM B NeyalbHOM 3agymunBocTd. HaBepHoe, 310 He
ciay4aitHo. He Mor ofuH oOpedeHHBIN Ha cMepTh 03T, He MOHAThH APYroro, oope-
YEHHOT'0 Ha CMEPTh MOITA.



OH nucai B TO BpeMs:
«... Hadoenu mne kpwinvs u psca,
He X04y HU CIUX06, HU COHAM.
Crviuty wiopox npeocmepmmno2o uaca
B muwune yoerennvix nanam...»

[TymxuH xak Ob1 oTOmaromapun bpyHu 3a cozmanme maMsATHHKA: B KauecTBE
BO3HArpaKACHHS €My JaJH CaMO€ BBICOKOE JUIS HETO CYacThe — oceHbto 1937 roma
TIOCIIEIHEE CBUIAHKE C )KEHOH. . ..

Nwmenno stoT map Anekcannpa CepreeBuda 1mo3Boimi bpyHu mepenath jkeHe
CBOM CTHUXH M aBTOIOPTPET, KOTOPBHIE BIIOCIEACTBUH CTAJIH OTPOMHBIM II0JApKOM
BCEM €r0 TOTOMKaM.

O tomM, kak norud bpyHH, pacckaszan poICTBEHHHKaM OYEBHJIEL, YyJIOM CIac-
mIMiCs Bo BpeMs paccTpenoB. B cepennne 1950-x, xorna pyxHyia jarepHasi Cuc-
TeMa, oH JoOpancs 1o Mockssl. Ilepen paccrpenom oreny Hukonaif, kak Ha3Bal
€ro ATOT BECTHUK CMEPTH, IPHU3BaJl BCEX MPUTOBOPEHHBIX MEPECTaTh OOTOXYIbCT-
BOBaTh, PYraThCsi W OTYAMBATBHCS, & CMUPEHHO BCTaTh Ha KOJICHW U MOJIUTHCS, a
caM MMOBEPHYJICS CIIMHOM K OTKPBITOMY pBY, o0patuiics K bory u 3amen MonuTBYy.

Hukomnait bpysu, poaus MHOTO meTeid, ObLT mpaB. HacTymiio Bpemsi, Korza ero
ITOTOMKH IOCJIE CTPAIIHOTO BPEMEHH «MOJYAHUA» O PEMPECCUPOBAHHBIX POIHBIX,
MOTY4MJIN BO3MOXHOCTh TOBOPUTH 0 HeM. Kak Obl OH OBbUI CUacT/IMB y3HAaTh, YTO
BCE €ro ACTU NEPEKUIN JOBOCHHBIM TEpPOp, BOMHY M IOCIEBOEHHbIE roabl. He-
CMOTpS Ha TO, YTO TPOE U3 €ro Jouepel M jKeHa MPOILTH HEMEIKUI TIeH U ObLTH
penpeccupoBaHsI 1ociie BOWHBI B Poccuu, Bee AeTH co31anu CeMbH M POIMIN CBO-
HX JeTel, MHOTUE M3 KOTOPBIX MOIYYHWIN BO3MOYKHOCTh pealn30BaTh AYXOBHOE
HACJIeZICTBO, MOJyuyeHHOe OT neAa. Cpenu HUX: 3aciIyXeHHBIH apTuct Poccun us-
BeCTHBIN ckpunau Anekcedl bpynu, nenaror-xynoxxuuk Hartanes Xenrosa, Ta-
JIaHTJIMBbIE UHXeHephl Anekcanap bpynu, 'eopruit Mupsa, Muxaun Tpemanvs,
Cepreil 1 Huxonait Poxkossl, Onera I'onoBanoBa, TaTesaHa BepixxeHckas, mpemno-
JlaBaTeNb aHTIHMHCKOTO si3plka AHHa ['omyOeBa, xynoxuuk Oner JIbiceHKO U, Ha-
KoHer, 6onee 20 net mpopaboraBmuii B OHKOIOTHYECKOM IIEHTPE KaHIUIAT Me-
JUIUHCKUX HayK TOkcukousor MBan TpemanuH.

JKuByniye HbIHE OZHA W3 Jo4depeil Alla 1 MHOTOUYMCIEeHHble BHYKH Hukosnas
AnekcanapoBnya bpyHH MOMHSAT ero, JroOsT, paccKasblBAlOT O MPajele CBOHM
JeTSM, KOTOPBIX y)ke Ooliee JecaTKa, U YUTAl0T UM OCTaBJICHHBIE B HACJIEICTBO
CTHXH M pacckasbl. OHHM HAJCIOTCS, YTO OJlarojjapHasi namsTh U JIIOOOBb UCKYIIHT
ropeus CTpaJaHui, KOTOphIE EMY J0BEIOCH IIEPEHECTH.

Haanuce, cnenannas cmyctss 60 JleT Ha BOCCTAHOBIEHHOM TaMSTHHKE
A.CIlymxuny B Yxte «ABTop — Hukonait Anexcanaposuu bpyHn», crana Taxoke
MaMATHUKOM H €My, KaK HCTHHHOMY PYCCKOMY HHTEIUIMIE€HTY.

E M. Tpewanuna, U /. Tpewanun
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9:00 - 10:00 Registration & Conference

Opening Ceremony. Introduction from Director of Cancer Research Center
Academician Professor Mikhail |.Davidov

Introductory words from professor Z.G.Kadagidze

10:00 - 13:00 Morning session

"Allogeneic haematopoietic stem cell transplantation”

Chairpersons:

Professor Z.G.Kadagidze , Professor Paul Terasaki (USA), Professor
G.L.Mentkevich

10:00 - 10:30 Professor Paul Terasaki “Basicsin bone marrow transplantation”
10:30 — 10:50 Professor G.L.Mentkevich, N.Subbotina "Role of chimerism detec-
tion after allogeneic haematopoietic stem cell transplantation in children oncology"
10:50-11:10 K.N. Melkova, PhD. "Transplantation of stimulated allogeneic bone
marrow in oncology"

11:10-11:30 L.Yu. Grivtsova, PhD. "Immunophenotypic peculiarities of mobilized
early haematopoietic stem cells from healthy individuals*

11:30 - 11:50 Discussion

11:50-12:10 Coffee-break
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Chairpersons: Professor G. Janossy (London, UK), Professor N. Tupitsyn
12:10-12:30 Professor Z.G.Kadagidze "Immunomonitoring during cancer immu-
notherapy"

12:30-13:15 Professor G. Janossy (London, UK) “T-cell development and malig-
nancies: recent results”

13.15-13.35 Professor. N. Tupitsyn "Possibilities of natural humoral anticancer
immunity correction in Breast cancer patients’

13:35-13:45 Professor N.V. Bovin "Antiglycan antibodies in diagnostics in cancer
patients"

13:45-14:30 Dinner

14:30-17:00 Evening session “ Perspective studies in immunology and

molecular biology of tumors’

Chairpersons:

Doctor of Sci (Med) E.V.Artamonova, Professor. S.O.Podviaznikov, Professor
M.A.Frenkel

14:30-14:50 Doctor of Sci (Med) E.V.Artamonova

"Fundamental and clinical aspects of breast cancer immunophenotype"
14:50-15:10 A.Sviridov, PhD. "B-cell subpopulations in stomach cancer patients"
15:10-15:30 A.Subbotina "Immunological basis of chemotherapy sensitivity in
breast cancer patients"

15:30-15:50 E.Timonina "Haematopoiesis in squamous cell head and neck cancer
patients"

15:50-17:00 General discussion. Round table.
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