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OT PEJAKTOPA

Hacrosimuit Homep xypHana OyaeT, HSCOMHEHHO, HHTEPECEH /ISl YUTaTels.

MB!I npojomkaeM ITyOIMKOBaTh MaTepHaibl 3aKOHYEHHBIX THCCEPTAMOHHBIX
paboT, BEIIOIHEHHBIX B 1abopaTtopun. D10 — nokropckas JI.IO. ['puBroBoit, a Taxxke
kaannagarckas O©.A. [llamunosa.

Cepbe3HbIM TPOPHIBOM B MOHMMAHWHM OCOOCHHOCTEW MOOWIHM3allud W TpaHC-
IUTAaHTALMK CYOIOIYJIALUI CTBOJIOBBIX T'€MOIIOITHYECKUX KIETOK B OHKOJOTHH
susiack pabora JI.FO. I'puBIIOBO#, HEKOTOPBIC Ba)KHBIC Pa3/eiibl KOTOPOil Omyo-
JIMKOBaHBI B )KypHaJIe.

TpaguuMoHHBIM HanpaBJeHUEM PaOOTHI 1a0OPATOPHU SIBIISIETCSI HCCIICAOBAHHE
WHTPATYMOPAJIbHBIX JUM(OLUTOB, PsiJl CyONOMyJISIIUHA KOTOPHIX MMEIOT BaKHOE
BIMSIHUE B IPOTHO3€ paka MOJIOYHOMW >Kesie3bl. BriepBble yCTaHOBJIGHHBIE B JIOK-
Topckoit auccepraimu E.A. ApramonoBoii B 2003 r. (omyGIHMKOBaHBI HA PYCCKOM
U aHTJIMICKOM si3bIkax B «IMMyHoOoruu remomnoasza/Haematopoiesis Immunology»
[1]), oTn moyOXKEeHUs B JanbHEHIIEM MOJTYYHIIN cepbe3HOe pa3BuTHe. B HacTosIee
BpeMst OHU oOIenpu3Hanbl U paccmatpuBanuch Ha ASCO (CIIIA) B mae 2014 r.
(3acemanue 10 paHHEMY PaKy MOJIOYHOM JKEJIe3BI) U CrieruansHoi ceccun ESMO B
centsope 2014 r. [IpusTHO OCO3HABATH MPHOPUTET POCCHICKUX YUYCHBIX B CTOJIb
MPECTIKHBIX HANpPaBICHUAX HAYYHBIX HcciiefoBaHUH. CTpeMIeHHE MOBIUSATH HA
CyOIOIYSIIMOHHBIA COCTaB HHTPATYMOPAIBHBIX JTUM(OIHUTOB (YCHINTh HHHIb-
tpauuo CD8™ nuMdonuTamMu) ¢ MOMOIIBIO MOJMOKCHIOHHS MPUBEIO K HEOXKH-
JAHHBIM PE3yJIbTaTaM — BHICOKOI 4aCTOT€ HMMYHO-OIIOCPEIOBAHHOTO MAaTOMOP(O-
3a BILIOTH JI0 MOJHO#M perpeccun omyxonu (D.A. [llamunos).

CrpeMuTenbHbII nporpecc HabmogaeTcss B 001acTH UIMMYHOAMAarHOCTUKU Te-
MoOacTo30B. Co3fanne 8-IBETHBIX NaHeJ e MOHOKJIOHAIBHBIX aHTHTEN SBUIIOCH
pe3yabTatoM 6-ieTHel padoThl kKoHcopiuyMa EBpodioy. Jra koHUenuus Hanuia
LIMPOKOe NMpHMeHeHrne B crpaHax EBpormbl, a B Poccun moka eme He momydmia
pacnipoctpanenusi. C ombITOM 3apyOeXHBIX CTpaH YYaCTHHKOB KOH(EpeHINH
o3nakoMuT [lesupe Maep (I'epmanus). B xkypHase Ha KOHKPETHBIX HpUMEpax,
OXBAaTHIBAIOIIMX MOYTH BECh CHEKTP OHKOTE€MaTOJIOTHYECKOW MaTOJIOTHH, pac-
cMoTpeHs! 8-11BeTHbIE naHenu Espodoy. Mx mpuMeHeHne, HECOMHEHHO, TOBBICHT
TOYHOCTh JAMArHOCTUKH, @, CIEJOBATEIIFHO, U PE3yJIBTaTHBHOCTD JICUCHHUS JIEHKO-
30B ¥ JInM(oM B Hamel cTpaHe.

Ha ogronMenHol KoH(pepeHHN B PRIOMHCKE cOOMparoTCs BeAyIIue SKCIEPTHI
B obusiactTu nporouHoi nmromerpun u3 Mocksbl, Cankr-IletepOypra, Exarepun-
Oypra, Mxescka, UpkyTcka u psjaa Apyrux ropogos Poccun ¢ TeM, 4To0bl KpUTH-
YEeCKH PacCMOTPETh U PEKOMEHJOBATh K MCIIOJIb30BaHUIO Manenu EBpodioy.

Knetku BpOXIIEHHOTO MMMYHHUTETa, NPHCYTCTBYIOIINE B KOCTHOM MO3TeE, UX
MIPOTHBOOITYXOJIEBBII MOTEHIMAI JABHO MPHUBIIEKAIOT BHUMaHUE YYEHBIX OHKOLICH-
Tpa. OcHoBonosararomue padorsr .M. JleiumaH, KIMHWYECKHE IPOTOKOJBI IO
IIPUMEHEHUIO  AJUIOTEHHOTO KOCTHOTO MO3Ta IIpH  OCTEOT€HHOH capKome
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(H.H. Tpane3nukoB), u, HakoHel, pabora T.B. ['opOyHOBOIi, mpoBeaeHHas C lie-
JIBIO OLEHKH POJIM KOCTHOTO MO3Ta IPH CapKOMax y JeTeH, JaroT HOBBIC OPHCHTH-
pHl K JOBIDKCHHIO. YCTaHOBIEHHas poib ocoboit cyomomymsmun TCRyS-
TUM(OIMTOB KOCTHOTO MO3Ta CTaBUT Iepe]] KIMHHUINCTaAMH CO BCEH ompeielieH-
HOCTBIO BOTIPOC O HEOOXOIWMOCTh CO3IIaHHUS MPOTOKOJA MO IPEAOTBPAIICHUIO
JIETOYHBIX METAcTa30B Psa CapkoM Ha OCHOBE CTUMYJSIuH momyisimuna 1 CRyS-
KIIETOK. DTH TMpOOJIeMBbI AETaJbHO OCBEHICHBI B CTaTbe M JOKJIAae Impodeccopa
Jean-Francois Rossi (®pannms). Bo3MOXHOCTH HCIIOIB30BAHUS  aJJIOTEHHOTO
KOCTHOTO MO3Tra TMPEeICTaBUT 3aB. oOTAeleHHeM TtpaHcranTamumun POHI]
K.H. Menkosa. Ctatest U.C. JlonronosoBa v cOaBT. JEMOHCTPUPYET BOZMOXKHOCTH
MMMYHOTEPAITNN B IETCKOH OHKOJIOTHH.

W, HakoHel, TpaaulMOHHBIA pa3jies KOH(PEpeHIIMH — MOPakKeHUe KOCTHOTO
Mo3ra npu pake. HoBele JaHHBIE 3a HCTEKIINM T'OJ] MOIXYyYEeHBI IPU TUCCEMUHHUPO-
BAHHOM pake eJIyAKa, IPH paKe MMPeACTaTeIbHOM JKeIe3bl U psijie APYTHUX JIOKaIH-
3anuii, 4T0 OyJeT OTpaKeHO B MaTeprasiaX KOHPEPEHIINU U )KypHAaJIe.

XoueTcs 0cOOEHHO 1MO0IaroJapuTh aHTIIMICKOTO peaKTopa XKypHaia rnpodgec-
copa G. Janossy, KOTOpbIil aKTHBHO Y4acTBYeT W B padoTe >KypHalla, U B KOH(e-
pennnu. Ero npucyrcrBue Ha KoH(pepeHInH B PEIOMHCKE, COBETHI IO MPaBHILHOM
OpraHu3aIiy U TUTAHUPOBAHUIO MIOBECTKHU JHS SBIITIOTCS U HAC OCCIICHHBIMU.

Tak 9ro unMTaTeNs XIET WHTEPECHBIA )KYPHAJ, a YIaCTHUKOB KOH()EPEHIINH —
WHTEPECHBIE JOKJIAIbI U JUCKYCCHH.

I'naBHBIN penakTop KypHaia
3aCILyKEHHBIN nearenb Hayku Poccun
npogeccop, I.M.H. H.H. Tynuyvin

1. Artamonova E.V. The role of tumor cell immunophenotyping in the diagnosis
and prognosis of breast cancer / Haematopoiesis Immunology. — 2009. —
V.6., Ne 1. —P. 8-51.
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CIIMCOK COKPAIIIEHUI

A" — anTuren

amoTI'K — annorpancinanranus
reMaTONOATHYECKHUX KIIETOK

Ayrto-, aino-TKM — ayTonoruysas uiu
aJJIOreHHAas TPaHCIUIAHTaIMs KIETOK
KOCTHOT'O MO3Ta WX
MOOMITH30BaHHBIX CTBOJIOBBIX KIIETOK
nieprugeprUUeCcKOil KpOBU

BPB — 6e3penunnBHas BBKHBAEMOCTh

BCB — GeccolObITHiTHAS BBDKUBACMOCTD

BK MITH — GnacTHBIE KpU3EI
MHUEIONPOTHU(EPATUBHBIX
HOBOOOpa30BaHUI

JOK-KM — nucceMHUHUpOBaHHAas
OIYyXOJIb KJIETOK B KOCTHOM MO3re

UI' — uMMyHOTIIOOYIHH

NDA — nmmyHO(DEpMEHTHBII aHATN3

NOT — ummyHODEHOTHIIPOBAHHE

JIA® — neliko3-accolMMpOBaHHbIE
(heHOTUTIBI

JIAI' — nakrarneruaporeHasa

JIII3 — numdonponudepaTuBHbie
3a0oeBaHus

JICK — neiiko3Hble CTBOJIOBBIE KJIETKU

MJIC — muenogucruiacTuyeckue
CHUHJIPOMBI

MK — MOHOKJIOHaJIbHBIA KOMITIOHEHT

MKA(T) — MOHOKJIOHAJIbHbIC aHTUTENA

MM — MHOXeCTBEHHast MHEJIOMa

MHK — MoOHOHYyKJI€apHBbI€ KJIETKU

MOBb — MuHHUMAanbHast OCTaTOYHAS
6oIe3Hb

MIIO — muenonepokcuaasza

MIIL] — mynpTHIIApaMETpUYECKast
MPOTOYHAS IUTOMETPUS

MPB — muHHMManbHas pe3uayaibHas
0oJe3Hb

HXJI — nexomxkuHCKas muMpoma

HD — a-madTun-anerar-3crepass
a¢up

OMIJI — octpslil MUETIONEHKO3

III] — npoToyHasi LUTOMETpUs

PA — pedpaxrepnas anemus

PB — pesunyanbHas 60s1e3Hb

PMX — pax MoJIOUHBIH JKee3bl

PJI — pazuune norapudmon

CKIIK — cTBOJOBBIE KIETKH
nepudepuIeckoil KpoBU

k[I[IP — xonnyecTBeHHas
[OJIMMepa3Hasl LeMHas peaKIus

KM — kocTHbIif MO3r

PU® — peakuus
HMMYHO(ITyOpeCIIeHIINN

OJIJI — ocrpsrit tuMdoOIacTHEIH
neiko3

II'D — npo¢ itk reHHON 3KCIIPecCHn

IIK — nna3smaTuyeckue KICTKU

[IMD — nomiMopdHbIe 21eMEHTHI

[P — nonHas pemuccus

Il — npoTo4Has HUTOMETPHS

[IIIP — nonumepa3Has LienHas peaKLys

COD — cKOpOCTh OcenaHus
SPUTPOLIUTOB

CPb — C-peaxTuBHbIii OenoK

TIIJI — Ttymop-TnieHeTpupyrol1e
JTUMQPOLIUTHI

OTC — deranpHast TeISUbsI CHIBOPOTKA

B-XJIJT — B-kJeTOYHBIH XPOHHUYECKUI
mumMoneikos

XMMIJI — xpoHHYeCcKHit
MUEJIOMOHOLUTapHBIN JIeHK03

LTJI — uuroToKcHYECcKHe
T-nmumpouuTst

YP — yvactuyHas peMuccus
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ABBREVIATIONS

Ag — antigen
AML — acute myeloid leukemia
ALL — acute lymphoblastic leukemia

Auto-/allo-BMT — autologous or
allogeneic transplantation of bone
marrow cells or mobilized peripheral
stem cells

B-CLL — B-cell lymphocytic leukemia
BSA — bovine serum albumin

BC — breast cancer

BM — bone marrow

CD — claster of differentiation

CR — complete remission

CRP — C-reactive protein

CML — chronic myeloid leukemia
DTC — disseminated tumor cells

EIA — enzyme immunoassay

ESR — erythrocyte sedimentation rate

ESFT — Ewing’s sarcoma family
of tumors

FC — flow cytometry

FISH — fluorescent hybridization
in situ

GEP — gene expression profiling

HMW-MAA — high molecular weight
—melanoma-associated antigen

IG — immunoglobulin

IFR — immunofluorescence reaction
IPT — immunophenotyping

ITC — isolated tumor cells

LAPs — leukemia-associated phenotype
LDH — lactate dehydrogenase

LPD — lymphoproliferative disease
LSC — leukemic stem cells

MDS — myelodysplastic syndrome

MC — monoclonal component

Mab — monoclonal antibodies
MFC — multiparameter flow cytometry

MHC — major histocompatibility
complex

MNC — mononuclear cells

MPN — myeloproliferatin

MRD — minimal residual disease

NK-cells — natural killer cells

NHL — non-Hodgkin’s lymphoma

QPCR — quantitative polymerase chain
reaction

RFS — relapse-free survival

PNAS — Proceedings of National
Academy of Sciences of the USA

RD — residual disease

PBS — phosphate buffered saline

PC — plasma cells

PCR — polymerase chain reaction

VCAM-1 — vascular cell adhesion
molecule

CRR-Complete response rate;
ORR Objective response rate.
FLIPI Follicular Lymphoma
International Prognostic Index.
Interm. Intermediar

Nbr (number), C1D1 (cycle 1 Day 1).
Treg regulatory T-lym-phocytes.
NK (Natural Killer) lymphocytes.

LDH lactate dehydrogenase;

FLIPI Follicular Lymphoma
International Prognostic Index.

dendritic cells (DC) from monocytes
(MO)

CTL CytotoxicT-lymphocytes;
Ag Antigen.

fluorodeoxyglucose-positron emission
tomography scanning (FDG pet-scan
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Jean-Francois Rossi MD PhD

HOW TO IMPROVE ACTIVITY OF EFFECTOR CELLS

FOR IMMUNE THERAPY AGAINST CANCER?

Département d’Hématologie. CHU de Montpellier

80 avenue Augustin Fliche. 34295 Montpellier Cedex 05 France

and Université Montpellier I, UFR Médecine, Montpellier, F-34396 France.
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Key words: Immunotherapy, NK, T-cells, Dendritic cells, vaccination, cancer
Summary

Cancer cell growth is due to immune surveillance failure. One major tool for
treating cancer is now represented by immune therapy, and immune therapy is be-
coming more and more efficient, due to a better knowledge of basic immunology.
Immune effector cells, cytokines, chemokines and mediators of immune messages,
were discovered : from inflammation to infection and cancer cell killing processes.
Decor is made, for obtaining new efficient tools and understanding the best strate-
gies for immune therapy. Monoclonal antibodies represented one of the most im-
portant clinical success story, particularly in B-cell lymphoproliferative disorders
with rituximab directed against CD20, and more recently by reducing immune
checkpoints within the tumor microenvironment, including anti-programmed death
(PD)1, anti-cytotoxic T-lymphocyte-associated protein 4 (CTLA-4), anti-
PDLigand (L)-1 or 2, or anti-V-domain Immunoglobulin-containing suppressor of
T-cells activation (VISTA) that limit immune suppression. The aim is to control,
meaning to eliminate the cancer cells, a situation that is measured by improving the
response duration with no or low toxicity, resulting in prolongation of the overall
survival, an effect that is supported by enhancing the number and the functions of
the immune effector cells including mainly Natural Killer (NK), NKT and cytotox-
ic T-cells, and to lower the functions of the immune suppressive cells. In this re-
view, we propose to discuss the role of the different immune effector cells, in order
to improve their clinical benefit.

Introduction
In the early 20th century, Paul Ehrlich developed the concept that the immune

system could protect the host from cancer [1]. From 1940 to early 1960, Burnet
and others established the concept of « self » and « nonself » in immunology and
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he refined the idea into immune surveillance of cancer [2—4]. In addition, german
physicians in the 19th century observed dramatic regressions of cancer in occa-
sional patients developing streptococcal infections. These case reports led to a sys-
tematic exploration of fever and infections as an immune therapy proposed by Wil-
liam Coley [5]. Immune therapy was born. The extraordinary development of the
immunological research leads clinicians to directly use efficient immune cell-drugs
that have been activated ex vivo, and tools that reinforce their activity or inhibit
specific immune checkpoints. In the early eighties, clinicians used cytokines impli-
cated in expansion of autologous immune cells, particularly T-lymphocytes [6;7].
It was the time of interleukin (IL) 2 and interferons (IFN) [8]. Autologous Lym-
phocyte-Activated Killer cells (LAK) from peripheral blood (PB) lymphocytes
were used, ex vivo expanded, and then re-infused [9]. Adoptive cell transfer thera-
py was born, particularly with Steve Rosenberg, at the US National Cancer Insti-
tute in Bethesda, Maryland. The tissue surrounding cancer cells is likely to contain
immune cells with anti-cancer activity. This conducts doctors to take a sample of
the tissue and select T-Infiltrating-Lymphocytes (TIL), that have been primed to
attack cancer cells. TIL were considered as antigen-specific T-lymphocytes, and
were cultured and expanded in the lab before their re-infusion [9-11]. However,
different immunosuppressive mechanisms result in limitation of clinical activity.
Different additional treatments were used to deplete endogenous immune cells and
allow the infused T-cells to specifically control the tumor, in order to improve effi-
cacy and prolong the effect. Specific effect against cancer was produced because of
the specific recognition of tumor antigens that trigger specific T-lymphocytes.
Vaccination has been developed by amplifying tumor-antigen presentation by anti-
gen presenting cells (APC) and efficacy of specific cytotoxic T-lymphocytes
(CTL) [12]. Recent advances were performed by genetically modifying T-
lymphocytes that enhance their efficacy through T-Cell Recptor (T-CR) or tumor
cell linkage by using chimaeric antigen receptor (CAR) [13]. Beyond specific
CTL, other cells may directly or indirectly participate to kill cancer cells, including
vdT lymphocytes that use TCR and additional activating receptors to respond to
stress-induced ligands and infection, NK cells, NKT cells, neutrophils, macrophag-
es or mast cells. In this review, by considering the mechanisms of immune surveil-
lance failure in cancers, we discuss the different tools to clinically improve the
anti-cancer efficacy through the immune effector cells.

Immune surveillance failure in cancer

Immunosurveillance for cancer is a sort of « quality control » mechanism that
refers to the capacity of the immune system to sense cellular dysregulation and
respond by activating a stress response to restore homeostasis. This hypothesis was
first formulated by Ehrlich in 1909 and grew over the twentieth century with the
expansion of knowledge about the immune system, including tumor-associated
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antigen (TAA) recognition and when pathological consequences of its failure was re-
vealed, as summarized in Table. In a recent review Corthay proposed that evidence for
the role of the immune system in cancer protection is based on different observations: 1/
the increased risk of cancer observed in patients with primary immunodeficiency, immu-
nodepression following transplantation, or Human-Immunodeficiency Virus (HIV-1)
infection, 2/ the immune cell infiltrate found in human primer tumors representing an
independent prognostic factor for survival, 3/ the presence of mutations in protein-coding
genes that are specifically recognized by the adaptative immune system, or to evade im-
mune destruction, 4/ the elimination of stressed or pre-malignant cells by lymphocytes
bearing NKG2D receptor and finally, 5/ the promising strategy for immune therapy by
blocking the immune checkpoint molecules CTLA-4, PD-1, or PD-L1 or 2 [14-16].

Table
Mechanisms of immune surveillance failure in cancer patients

Tumor-Associated Antigen expression
= Low or lack expression of antigens at the cancer cell
surface (epigenetic control, proteasome abnormalities or
mutations, metabolic changes)
= Abnormal HLA | complex expression (mutation, or ab-
normal antigen presentation process)
Cytokine production
=  TGF beta
=  TH2 response
Immunoproteasome abnormalities
Negative Immune checkpoint regulators
Mutations in proteins controling adatative immune system

Cancer
cell
abnormalities

Impaired efficacy ratio by quantity reduction by:
= chemotherapy
= associated diseases,
Impaired efficacy ratio by increased immune suppression due to:
Impaired =  Tregs
immune cells = Impaired NK licencing
= Macrophages, mast cells
= Neutrophils (IL17-producing T)
Epigenetic control of immune response
Polymorphisms

Auto-immune associated diseases
(Gougerot-Sjogren syndrome,...)

Host Infection-associated process (EBV, CMV, others)
conditions Inflammation process (IL6,...)
Genetic and epigenetic conditions
Immune senescence
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In addition, immune system is depressed in quality and quantity by standard cy-
totoxic drugs. Immune evasion is a complex phenomenon that is supported by
changes in cancer cells and their micro-environment that favor the lack of cancer
cell recognition by the immune infiltrating cells. This includes several mecha-
nisms, such as altered expression and presentation of TAA or secretion of different
molecules that promote a regulatory/inhibitory milieu of APC and CTL. So, the
presence of T regulatory cells (Treg) within the tumor, the decreease of HLA-I
complex at the cell surface of cancer cells, or the secretion of different cytokines
that modify cell activity are correlated with bad prognosis or metastasis [17—22].
These changes are driven by several factors, including altered epigenetic marks in
tumor cells that control gene expression and epigenomic patterns may represent
new biomarkers for both cancer progression or control. [23]. There are several
drugs that modify epigenetic control, including hypomethylating agents or histone
deacetylase inhibitors. They have been principally used in pre-leukemic diseases,
but they are now also developed as immune response modifyers in cancers, par-
ticularly for antigen processing and presentation [23-25].

The number of effector cells is crucial for controling or eradicating cancer cells.
In vitro, ten CTL are needed to kill one cancer cell, but only one NK cell is neces-
sary to kill ten cancer cells. In addition, the accessibility of the immune effector
cells to the cancer cells and their micro-environment is one additional major pa-
rameter for efficacy.

Using ydT-cells for immunotherapy

vdT-cells represent a minor subset (10%) of PB lymphocytes (PBL), with a
dominant Vy9Va2 T cell receptor cell subpopulation that recognizes the endoge-
nous pool of isopentenyl pyrophosphate (IPP). y3T-cells are implicated in anti-viral
and anti-tumor response, and also in modulating immune response [26]. In a recent
clinical trial with in vivo stimulation of y3T-cells for antitumor therapy, it has been
observed an unexpected expansion of NK cells [27]. So, y3T-lymphocytes com-
municate with all the other immune cell types, including the afp T-lymphocytes
that regulate IL-17 y6T-cells, B-lymphocytes for the Immunoglobulin (Ig) produc-
tion, NK cell amplification and activation, monocyte/macrophages and dendritic
cells (DC), granulocyte and mesenchymal/stromal cells [28]. Like NK lympho-
cytes, ydT-lymphocytes respond to stimulation by stress- and/or infection-induced
ligands, such as the MHC class-I-related molecules MHC class | polypeptide-relate
sequence (MIC)A/B and ULBP family. Usually, these ligands are weakly or not
expressed, and they are up-regulated in the presence of stress or infection and then
activate y8T-cells by binding to the activating NKG2D receptor expressed on these
cells or by direct recognition [29]. In addition, y3T-lymphocytes also expressed
pattern recognition receptors (PPR), such as Toll-like receptors (TLR) that modu-
late their activation.
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Vy9V32 T-lymphocytes exert their activity through a TCR-independent recog-
nition of non-peptidic phosphorylated antigens, called phosphoantigens produced
by many bacteria or derived from the mevalonate isoprenoid pathway [30]. These
vd T-cells have the capacity to display cytotoxic activity against infected or trans-
formed cells and to produce pro-inflammatory cytokines, including TNF-a, 1L-17
or y-IFN, thus promoting a TH1 response, paticularly after phosphoantigen activa-
tion [31]. Similarly to NK cels, yd T cells also express CD16 (FCyRIII) receptor,
particularly upregulated after phosphoantigen recognition, leading to ADCC [32].
In addition to phosphoantigens, several other molecules may activate yoT-
lymphocytes, including bromohydrin pyrophosphate (BrHPP), 4-hydroxy-3-
methyl-but-2-enyl pyrophosphate (HMBPP), mono-ethyl pyrophos-phate, addi-
tional ligands such as nitrogen containing biphosphonates (NBP), alkylamines,
molecules that are secreted by commensal bacteria or molecules that are present in
plant products such as tea, wine, apples and mushrooms [33]. The mechanism of
activation has been recently more documented by identifying a membrane-
associated molecules expressed on target cells, such as B7-related butyrophilin
(BTN) molecules CD277/BTN3A [34]. The influx of TIL to the tumor site is asso-
ciated with the potential of an anti-cancer response. The tumor cells and their mi-
cro-environment participate largely to this infiltrate by secreting chemokines. In-
terestingly, V81 and Vy962 T-lymphocytes display distinct chemokine receptors,
respectively CCR5 and, CCR5 and CXCR3 [35]. In addition, Vy952 T-
lymphocytes express other receptors, such as NK receptor P1A, platelet endothelial
cell-adhesion molecules (PECAM), LFA-1, L-selectin and CD44v6 [34; 36]. The
accumulation of mevalonate metabolites in certain cancer cells activates Vy952 T-
lymphocytes, a situation that is not observed in normal cells. In addition, mevalo-
nate pathway modulation by different drugs including statins or biphosphonates
may modulate immune response.

The anti-tumor effect of ydT-lymphocytes have been demonstrated in several
cancers, particularly for lymphoid malignancies. Two strategies for amplifying the
effect of ydT-lymphocytes in cancer immunotherapy have been applied, including
adoptive cell transfer after in vitro expansion and in vivo therapeutic activation of
y&T-lymphocytes by phosphoantigens or aminobiphosphonates with low dose IL2.
Nowadays, thirteen clinical studies involving patients with metastatic cancer have
been selected for a recent meta-analysis [37]. Patients with solid cancers mostly
have been treated with adoptive cell therapy and patients with hematological ma-
lignancies preferentially received drug expanding y8T-lymphocytes. The majority
of the patients received chemotherapy or IL2 prior to in vivo drug-expansion thera-
py. Additional variables were also observed in adoptive therapy, concerning the
cell source, the type of expansion and the type of clinical trial, i.e., Phase | or I/II
with different cell doses. In solid tumors, by comparing to the efficacy with stand-
ard therapy, a clinical benefit was observed in patients with advanced disease in
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both renal cell carcinoma and prostatic cancer [38]. In hematological malignancies,
large inter-individual variations in expansion capacity has been observed among
the different patients having Multiple Myeloma (MM), Non-Hodgkin Lymphoma
(NHL) and Chronic Lymphocytic Leukemia (CLL). It has been suggested different
explanations, including the number of Treg, the ability of ydT-lymphocytes to re-
spond to phosphoantigens, the role of TGF-, known to decrease NKG2D expres-
sion on lymphocytes [38], and also the role of expanded regulatory y3T-
lymphocytes [39]. One of the first clinical studies in hematological malignancies
was published by Wilhelm M et al., who observed good tolerance and high re-
sponse rate, by using pamidronate and low-dose of 1L2 [40]. Our group demon-
strated that it was possible to obtain and to amplify ex vivo y8T-lymphocytes, by
using biphosphonates and IL2, and we demonstrated that these cells were able to
kill in vitro human myeloma cell lines and fresh cells from patients having MM
[41]. In addition, we conducted a multicenter Phase 1l clinical study including for-
ty-five patients having relapsed or refractory/relapsed FL (42 and personal data).
Patients received combined therapy that associates bromohydrin pyrophosphate
(BrHPP, named IPH1101, from Innate Pharma Inc. Marseille, France), at
750mg/m2, 3 times every 3 weeks, low dose IL2 (8MIU, daily for 5 days, every 3
weeks) and rituximab (375mg/m2, 4 times weekly). Clinical characteristics of the
patients were standard, with a median age of 59 (39-74), 47% having a low FLIPI
index (47%), 27% poor or high FLIPI index, and the median time since last therapy
was 19.1 months. The majority of the patients tested for FcRyRIlla polymorphism
were F/F cariers. At a biological level, a majority of the patients exhibited a selec-
tive amplification of targeted CD16+ y8T-lymphocytes, with a certain heterogenei-
ty, but peaking after the first cycle of therapy (figure 1). No amplification of the
Treg were observed, with a tendency to a slight increase after the third cycle of the
treatment. Objective response rate (ORR) was around 50% (local investigator:
52.6%, and independent medical review: 47.4%) with 26.3% of complete response
rate (CRR) (figure 2).

As observed with rituximab alone, time to the best response was sometimes de-
layed, till 12 months after the end of therapy (figure 3). The highest ORR and CRR
were observed in patients with low FLIPI index (respectively 57.1% and 33.3%).
Tolerance was excellent, with a majority of grades 1 and 2 adverse events, in the
majority of cases due to IL2 therapy associated.

No biological activity was correlated with the clinical efficacy, including the
maximal fold-increase in y3T-lymphocytes, the pre-therapeutic number of y&T-
lymphocytes, the activation marker of those targeted cells, the Treg, the profile or
the quantity of circulating cytokines, except the maximal concentration of rituxi-
mab at Day 86 as previously reported [43]. In addition, synergism of y&T-
lymphocytes and rituximab was also observed with other new generation of anti-
CD20 monoclonal antibodies (mAb) [44].
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Fig. 1. Pharmacodynamics of immune cells for Follicular Lymphoma patients in-
cluded in a clinical Phase Il study with in vivo amplification of T-lymphocytes.
Patients were treated with bromohydrin pyrophosphate (BrHPP or IPH1101, from
Innate Pharma Inc. Marseille, France), at 750 mg/m?, 3 times every 3 weeks, low
dose IL-2 (8MIU, daily for 5 days, every 3 weeks) and rituximab (375 mg/m?, 4
times weekly).
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Fig. 2. Response rate by FLIPI index and representation of quantitative efficacy in
a clinical Phase Il study with in vivo amplification of T-lymphocytes.
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Fig. 3. Delayed complete response observed in a patient included in a clinical
Phase Il study with in vivo amplification of T-lymphocytes.
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Rituximab administered alone was given a lower CRR and shorter duration
of response than that observed with combined immune therapy, particularly
when associated with y3T-lymphocytes amplification for patients with ad-
vanced disease [45].

ydT-lymphocytes represent essential cells to control and eliminate and tumor
cells. In addition to their plasticity, they are able to cooperate with other immune
cells, particularly NK cells and DC, having common systems of response such as
TLR, NKG2D, CD16, and other receptors. At a clinical level, this means that, be-
yond the association with mADb, it may interesting to combine other targeted mole-
cules such as TLR agonists, or to imagine culture system for mixing these effector
cells [29; 38; 45-4T7].

Using NK lymphocytes for immune therapy

NK lymphocytes was first identified in 1975 as unique lymphocyte subset,
morphologically and functionally disctinct from both T and B lymphocytes. Un-
derstanding their biology and functions takes a long period of time. NK lympho-
cytes are defined as CD3” CD56" lymphocytes, with different circulating subsets,
particularly, including CD56°"" and CD56"™ cell subpopulations. Approximately
90% of circulating and spleen NK cells belong to the CD56“™ CD16" subset and it
dispalys cytotoxic functions upon interacting with target cells [48]. On the contra-
ry, lymph nodes and tonsils predominantly contain CD56"%" CD16~ subset that
produced cytokines such as y IFN in response to IL12, IL15 and IL18 stimuli [48].
NK lymphocytes Kill rapidly target cells independently to prior immunization or
MHC restriction, rending these cells attractive for immune therapy. This activation
process is regulated by a balanced mechanism between inhibitory and activating
signals from different receptors, including NK cytotoxicity receptors (NCRs), C-
type lectin receptors (NKG2A/B, NKG2C, NKG2D, NKG2F) and killer Ig-like
receptors (KIR) [48]. Complexity was due to the fact that both inhibitory and acti-
vating molecules may belong to the same family. In fact, these sets of activating
and stochastically expressed inhibitory receptors (IR) control different steps in cy-
totoxic lymphocyte-mediated killing of target cells, including the linkage of NK
lymphocytes to the target cells, polarization of lytic granules towards target cells,
and degranulation [49; 50]. There is a certain hierarchy to deliver the messages to
NK cells, including the prior engagement of NK cells with MHC class | molecules
by IR, a situation calibrated by the number of IR engaged and the strength of MHC
binding, then leading to greater responsiveness to subsequent activation stimuli
through a process called NK cell licencing [51-52]. Despite the fact that NK cells
functions as innate immune cells, accumulating evidence demonstrated that these
cells are educated and selected during the development and expanded during cer-
tain stress situation and could generate long-lived memory cells [53].

As, NK cells play an essential role in the defense against infections and cancer,
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therapeutic strategies with specific immune modulators, ex vivo amplification of
autologous NK cells or injection of allogenic amplified and activated NK cells
have been developed. The first clinical trials were based on amplifying autologous
NK cells by using in vivo cytokines, such as IL2, 1L12, IL15, I1L18, IL21 and type |
IFN [54; 55]. By using such stimulations, cells became LAK or Cytokine-activated
Killer cells (CIK) if yIFN is added to the culture conditions 24h before stimulation
by anti-CD3 plus IL2 [56; 57]. So, CIK exhibit more than 70-fold increase of cyto-
toxic activity when compared to conventional LAK [57; 58]. The number of cyto-
toxic cells needed for lysing tumor cells is 2 x 10** LAK and only 0.5 to 5 x 10"
for CIK [57]. CIK is a mixture of T-cells, NKT cells and NK cells, all expressing
also CD16, CD45RA, CR7, CD27, CD28 and different other markers.

For obtaining a majority of NK cells, elimination of T-cells is needed. As allo-
genic T-cell administration is associated with graft-versus host disease (GVHD),
maximal of T-cell contamination allowed to limit this complication, is lower than
1 x 10*/kg [59; 60]. The aim of the early studies was to amplify and activate anti-
tumor activity from autologous NK cells. In oder to limit expansion of Treg ob-
served in LAK, adoptive transfer of ex vivo amplified pure NK cells was necessary.
Alternative therapeutic approach was used in Acute Myeloid Leukemia (AML) and
MM, by using anti-KIR mAb that block NK cells that expressed inhibitory recep-
tors specific for MHC-1 [61]. KIR-mismatch was first analyzed in patients having
allogenic transplantation, demonstrating a better survival with less infections, less
GVHD and less relapse in patients having such mismatch independently to other
factors [62; 63].

Allogenic NK cells with KIR mismatch demonstrate better anti-tumor activity
particularly in patients with AML [60; 64]. Tolerance was excellent if T and B-cell
contamination was limited. Clinical efficacy was observed in differerent hemato-
logical malignancies and solid tumors [54].

NK cell lines have been developed in order to simplify the process. Among the
established malignant NK cell lines, NKG2 received FDA approval after demon-
strating potential benefit for its anti-tumor effect and its safety. As a consequence,
NKG2 cell line served as a platform for studying NK cell-based tumor immuno-
therapy [54].

Questions concern the origin of NK cells used as cell-drugs, from PB or umbil-
ical cord blood (UCB), the mode of amplification and activation, the accessibility
to the tumor site and the number of cells needed for tumor cell killing, all of these
parameters representing the biological efficacy of the therapeutic strategy. Recent-
ly, it has been shown that NK cells from UCB contain diffrerent subpopulations
including progenitor cells that could be stimulated and amplified for clinical trials
[65; 66]. KIR-ligand mismatch is largely dictated by the ligands of the four KIR,
KIR2DL1, KIR2DL2/3, KIR3DL1, and KIR3DL?2 [67].
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NK adoptive infusion has been made in patients with AML, NHL, or solid
tumors such as breast, ovarian, lung or colon cancers [68]. Several ongoing pro-
grams are now developed worldwide.

Selection of NK could be made by using clinical-grade selecting systems such
as purification columns. Amplification is generally obtained by different cytokines
including IL2 and/or IL15, IL18 and IFN. Activation of NK cells could be obtained
by different ways, particularly using K562 cell line, or EBV lymphoblastoid cell
cell lines [69; 70 and personal data].

Using direct or indirect activation of cytotoxic t-cells for immune therapy

Tumor-specific CD8+ CTL are generated by repetitive stimulation of PB mon-
onuclear cells (PBMC) with TAA expressing APC such as DC and some cytokines
including 1L2, IL7, 1L12, IL15 and IL21 [71]. TAA have been identified and some
of them have been used in vaccination programs [72]. DC are a highly heterogene-
ous population of cells with a remarkable plasticity but common morphological
features. Several mechanisms, including cytokines allowed monocytes to mature
into DC, a process associated with the antigen presentation and different molecules
that are central for cell communication, particularly with T-cells [73]. Autologous
mature DC pulsed with TAA or cell lystates have been obtained ex vivo. Briefly,
PBMC were obtained by apheresis and then cultured, first in the presence of GM-
CSF and 1L4 or 1L13 for 5 to 7 days, followed by a second step of culture combin-
ing proteins or tumor cell lysates, RNA, apoptotic cells or TAA, and the addition
of TNF-a, CD40L or agonist anti-CD40 mAb plus Poly-IC for 2 additional days of
culture, as shown on figure 4 [74].

Activation of DC increases their cell-surface expression of MHC class | and I,
CD63, CD80, CD86, CCR7, decreases CD14 molecules, in association with the
secretion of a myriad of cytokines and chemokines, including IFN, TNF-a, IL1,
IL4, IL6, 1L10, 1L12, and 1L23, that can guide immune response. Alternative
method was used in the Sipuleucel-T process, an FDA approved cell-drug based
therapy vaccine, by incubating autologous PBMC with a prostatic acid phosphatase
GM-CSF fusion protein that drives the maturation of monocytes to DC. This thera-
peutic approach was associated with 4.1 month improvement in median survival
for patients having a castrate resistant prostate cancer as compared to control arm
in a randomized trial [75]. Extensive studies were made in FL by Levy R et al.,
starting with idiotype vaccination, in association with immune adjuvants as Key-
hole Limpet Hemocyanin (KLH) and GM-CSF, or with DC pulsed with idiotype
[76; 77]. Several phase Il studies were conducted, including with rituximab,
demonstrating a prolonged control of the minimal residual disease [78]. We used
DC-based therapy pulsed with tumor cell lysates in a phase Il study for patients
having FL in relapse. Eleven patients were treated, with 2 CR before vaccination
and 2 CR after vaccination program (figure 5). In addition, we observed that early
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[18F]fluorodeoxyglucose-positron emission tomography (15 days following vac-
cination) could be used as an indicator for immune response [79]. After more than
30 years of clinical trials with DC, as mediators for vaccination therapy in cancer,
clinical responses have been disappointing, with an ORR around 15% [80]. Be-
yond the limited clinical efficacy, the major inconvenience for DC-based therapy is
represented by the fact that this therapy is a personalized medicine with difficulties
for industrialization. So, in vivo DC activation or amplification of their activity
represents a new interesting approach and may combine the benefits of a physio-
logical environment. This includes the use of immune adjuvants that improve the
Ag delivery as mineral salts, emulsions and liposomes, or immunostimulants such
as TLR-ligands (particularly TLR7/8 agonists such as the imidazoquinoline family,
[81]), cytokines, saponins, bacterial exotoxins, and the use of exosomes [82—86].
In addition, the injection site remains a matter of debate, but targeting the skin with
ex vivo-loaded DCs or using in vivo DC-based strategies has improved immune
responses [84]. The efficiency of DC migration to the lymph nodes has been stud-
ied and is linked to the maturation status and the CCR7 expression of the DC [87].
A new therapeutic is born with all these molecules that modify the host micro-
environment. Lymphodepletion represents the first therapy that was used in this
context. Such an induction of lymphodepletion was achieved by the use of total
body irradiation (TBI), non myeloablative chemotherapy as conditioning regimen
for allogenic transplantation, or in another context, low dose of chemotherapy such
as cyclophosphamide, 5-fluorouracil, fludarabine, gemcitabie, bortezomib, soraf-
enib and sunitinib. Recently, idelalisib, an inhibitor of phosphoinositide 3 kinase &
(PI3K3 has been mentioned also to deplete Treg [88]. This has an advantage to
favor depletion of Treg and myeloid-derived suppresor cells (MDSC). Tumor-
associated myeloid cell subpopulations include MDSC at different stages of differ-
entiation, such as neutrophils, immature DC, macrophages and mast cells, all of
these cells producing mediators that may limit the immune control [89]. Other
therapeutic strategies have been developed, including molecules that targets Treg,
such as anti-CD25 molecules, anti-Foxp3 or anti-CTLA4, inhibitors of STAT3 that
regulates the expression of TGF-f and IL10 cytokines or inhibitors of indoleamine
2,3-dioxygenase (IDO) [71; 90]. Similarly to DC generation, the use of specific
CTL is a personalized therapy that presents major inconveniences and needs to
improve the cancer cell targeting. For that reason, many groups are currently inves-
tigating the therapeutic efficacy of genetically modified T-lymphocytes from PB,
against cancer cells. The aim of such procedures was to improve recognition and/or
avidity for tumor antigens. Two types of modifications were developed, i.e., Chi-
meric-Antigen Receptor T-cells (CAR-T) and TcR-engineered T cells.
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Fig. 5. Hypersensitivity response with cell lysate plus dendritic cells with histolog-
ical data and [*®F] FDG pet-scan for monitoring the immune response.
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CAR-T were developed to target antigens expressed on the cell surface of the
cancer cells independently on HLA processing and presentation [91]. In addition,
this strategy also bypasses all the obstacles to T-cell responses, particularly in the
context of a failure of immune surveillance.

CAR-T cells function by creating a genetic construct encoding the antigen-
binding region of a mAb and intracellular components of the TCR that activates
the signal upon binding to target cell surface antigens.

First generation consists of antigen-binding domains of the heavy and light
chains of antibodies that are fused to the CD3-¢ intracellular signaling domain.
Second generation adds an intrasignaling domain of a co-stimulatory molecule, and
third generation combines multiple signaling domains of CD3- and co-stimulatory
molecules to enhance the avidity of T-cells for antigens [92]. Interestingly, CAR-T
strategy has been associated with preliminary clinical success in hematological
malignancies including AML by targeting CD123, the IL3-Ra chain [93], CLL and
pre-B acute lymphoblastic leukemia with CD19 [94; 95]. One of the patient treated
relapsed early with downregulation of the CD19 expression on tumor cells. This
observation leads scientists to elaborate multiple tumor antigen constructs in order
to limit the emergence of relapse with antigen-negative variants [92]. In solid tu-
mors, CAR-T cell therapy is just beginning, with initially the use of CAR-T in-
duced with co-stimulatory molecules, combining CD28 and 4-1BB molecules, to
target ERBB2 in a patient with colon cancer. Unfortunately, the patient died, with
multi-organ failure due to a major cytokine release syndrome [96], a dramatic
event that could be prevented by the use of transduced signal for inducing T-cell
apoptosis, such as caspase-9. In addition, CAR-T may be suppressed by the accu-
mulation of immunosuppressive cells accumulated in the tumor micro-
environment, needing combined approaches.

TcR engineering is based on the ability to genetically modify PB lymphocytes
to express TcR with specificity against a choosen antigen, that allows these chi-
meric TcR-T cells to target tumor cells in a context of MHC class I-restricted anti-
gen peptide presentation. This methodology was first used with MART-1 antigen
in the context of melanoma, but exhibiting a lower response rate (13%) than that
observed with TIL (51-72%) [92]. Several pharmaceutical companies have invest-
ed in CAR-T strategies, particularly active in CD19 positive hematological malig-
nancies [9].

Similarly, CAR-NK cells have been developed in pre-clinical and early clinical
studies, with redirected human NK cells and NK-92 cell line, against CD19, CD20,
CD38, CD138, CD244, HER2, GD2, EPCAM, CS1, LMAN1 [97-99].

Using other immune effector cells and multi-approach therapy
Immune therapy is now entering new era associated with significant clinical ef-
ficacy, but it necessitates a multi-approach strategy.
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This includes the use of alternative immune effector cells, to trigger cells that
may influence other effector cells or the use of additional molecules that amplify
their efficacy or lower immunosuppressive cells.

NKT cells are a subpopulation of lymphocytes with phenotypic properties of
both T and NK cells and supply different functions that render these cells attractive
for immune therapy. Among these NKT, one subset of cells, refered to invariant
NKT (iNKT) are activated by glycolipid antigens presented by CD1d, a molecule
present at the cell surface. In addition, these cells are active effector cells with kill-
ing activity and secrete cytokines, such as Thl-, Th2- and Th17-type responses,
particularly the y-chain cytokine or CD132 (i.e., IL2, IL4, IL7, IL9, IL15 and IL21-
R). Several drugs have been generated for triggering these cells through CD1d
molecules, including a-galactosylceramides synthetic analogs [100; 101].

Immune system posseses a certain redundancy and major interactions. The ad-
dition of large amounts of effector cells may greatly interact with other members of
this complex sytem. The aim of such combined strategies is to amplify specific
recognition, to reinforce the killing activity or to lower immune suppressive effect.
TAA or MHC class | expression at the cell surface of cancer cells could be rein-
forced by epigenetic modulation or by interfering on metabolism pathways [23;
102]. Cancer recognition by immune cells are potentially reinforced by genetic
modification on cell-drug, such as CAR-T or CAR-NK. Amplification of the im-
mune activity is mediated by cooperation between immune cells. So, subsets of
CD56""CD16%™~ NK cells present in lymph nodes possess a helper role in the
production of yIFN that may improve the effect of other cells. Cell crosstalk is es-
sential for immune therapy [103]. By combining mAb and certain cytokines that
activate DC, one could suspect an in vivo vacination process, as suggested by the
delayed response observed in some clinical trials. As an example, we observed a
progressive reduction of tumor mass during one year in a patient who received the
association of GM-CSF and rituximab despite the fact this patient had a previous
short duration of response after administering rituximab alone [104, personal data].
This observation suggests that rituximab possibly enhances apoptosis of tumor
cells and GM-CSF participates to in vivo generation of mature DC that may pro-
long the immune control of the disease.

Immune response could be enhanced by blocking immune checkpoints such as
CTLA-4,PD-1moleculesanditsligandsPD-L1 or PD-L2, T-cell Igand mucindomain
containing protein 3 (Tim-3), lymphocyte activation gene-3 (LAG-3) and recently V-
domain Ig-containing suppressor of T-cell activation (VISTA) or carcinoembryonic
antigen-related cell adhesion molecule-6 in melanoma or MM [12; 105; 106]. Expres-
sion of these markersby TIL, and particularly Treg, resultsin low responsiveness of the
immune control of cancer cells. Thesemoleculesare very attractive astargetsfor revers-
ing immune tolerance, particularly in cancer therapy. The anti-CTLA-4 mAb ipili-
mumab (Bristol-Myers Squibb) received FDAapproval in March 2011 for the treatment
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of metastatic melanoma[107]and further developmentare ongoing inbothsolidtumors
and hematological malignancies [108; 109] with different molecules (MDX-1106 and
CT-011 or pidilizumab as anti-PD-1; MDX-1105 as anti-PD-L1, and other molecules
directedagainstTim-3,LAG-3andVISTA).

We are now entering a new era for immunotherapy, not only for cancer but al-
so for dysimmune diseases (figure 6).

Two many drugs, two many tools, two many therapeutic strategies need to go
back to the fundamentals of the immune system. What are the immune effctor
cells? How to improve their function with less or low toxicity? What are the acces-
sibility of the targets and what is the optimal bio-clinical ratio of efficacy? Now,
new thinking is necessary.
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H.H. Tynuywin, JL.IO. I pusyosa, H.A. Kynpviwuna
UMMYHOJIUATHOCTHKA OITYXOJIEA KPOBU

HA OCHOBAHHWM MHOT'OIIBETHBIX (8 IIBETOB ITAHEJIEI)
EBPOINEHCKOI'O KOHCOPIIUYMA

O MPOTOYHOM IIATOMETPHUM (EURO-FLOW)

@I'FHY «POHI] umenu H.H. Fnoxuna», Mockea

Pe3rome

B 2012 r. B xypnaie "Leukemia" Gputn OmyGIHKOBAHBI IPOTOKOIBI KOHCOP-
yma Euro-Flow mo 8 1iBeTHO# mpOTOYHO-IIMTOMETPUIECKON THATHOCTHKE TEMO-
OsacTo30B. B cTarbe Ha KOHKPETHBIX IPHMEpax aHAIN3UPYETCS BO3MOXHOCTH
UCTONb30BaHus KoHuenuuu Euro-Flow mpu octpeix numdoOnacTHBIX Neiiko3ax
(B- u T-muHEHHBIX), OCTPBIX MHENOUIHBIX JelKo3ax, mnepudepuyeckux B-
kieTouHbIX TuMpomax, NK-kimeTounsx mumdonponudepaTuBHBIX 3a00JIEBaHUAX,
IUTa3MOKJIETOYHBIX OMyXoJsaxX. IIpeanoxeHHbIe TaHeT! MOHOKJIOHATIBHBIX aHTHTEI
n (GayopoxpoMoB MH(POPMATHBHBI KaK IS MEPBUYHON TUArHOCTHKH, TaK W JUIA
MOHHTOPHHIA OCTATOYHOH OoJe3HHM B mporecce Tepanuu. Kpome Toro, nuarso-
cTukymbl EUro-FlIOwW BKIIFO9ar0T MapKepbl, aCCOLUUPOBAHHBIC C MOBTOPSIOLIMMHECS
XPOMOCOMHBIMH a0eppanusMu Ipy JelKko3ax 1 JIUM(POoMax, YTO TaK)Ke BaKHO JUIs
MIEPBUYHON AMAarHOCTUKH M OIEHKH OCTaTOYHOI Ooje3Hu. ChenaHo 3aKiI0YeHHe O
BBICOKOM MH(OPMATUBHOCTH KOHIenmu Euro-Flow, neo6xoaumoctu Gosee mmu-
POKOT0 BHEJIPEHUSI COOTBETCTBYIOUIMX IaHEJIEW B PYTHHHYIO MPAKTUKY UMMYHO-
IUTO(QIIYOPUMETPUYECKO JAMAarHOCTUKU TeMOOJacTO30B C LENbI0 JaJIbHEeHIeH
CTaHJapTU3alMA UMMYHO(EHOTHITNPOBAHKS B OHKOT€MaTOJIOTHH.

KiroueBbie ciioBa: koHcopumym Euro-Flow, 8-iBetHble maHenn MOHOKIIO-
HaJIBHBIX aHTUTEN, OHKOT€MATOJIOTHSL.

N.N. Tupitsyn, L.Yu. Grivtsova, N.A. Kupryshina
HAEMATOPOIETIC MALIGNANCIES

IMMUNE DIAGNOSTICS BASED

ON EUROFLOW CONSORTIUM PROPOSALS:
8-COLOR FLOW CYTOMETRY

FSBSI “N.N. Blokhin Cancer Research Center”, Moscow

Summary

EuroFlow protocols on 8-color flow cytometry immune diagnostics of acute
leukemia and malignant lymphoma were published. We present the analysis of
Euroflow diagnostic concept in acute lymphoblastic leukemias (T-, B-lineage),
acute myeloid leukemias, peripheral B-cell lymphomas, NK-cell lymphoproly
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pherative disorders, and plasma cell tumors based on diagnostic samples from cor-
responding patients. The EuroFlow panels of monoclonal antibodies and fluoro-
chromes are informative both for primary diagnostics and for monitoring of residu-
al disease during treatment. As well EuroFlow diagnosticums include markers as-
sociated with repetitive chromosomal abberrations in leukemias and lymphomas,
which are important for primary diagnosis and estimation of residual disease. It is
concluded that EuroFlow concept is highly informative, the corresponding anti-
body panels should be wider introduced in routine practice of immune Flow cy-
tometry diagnostics of haematopoietic malignancies aimed at further standardiza-
tion of immunophenotyping in oncohaematology.

Key words: EuroFlow Consortium, 8-color monoclonal antibody panels, onco-
haematology.

BBenenune

B xozxe mHOTONETHEN paboTH EBpomeiickoro KoHCOpIryMa IO MPOTOYHOH ITH-
tomerpun (Euro-Flow) npennoxen HOBBIN cTaHIAPT UMMYHOJOIMYECKON THATHO-
CTUKH JIIOOBIX OIyXOJNEW KPOBH B COOTBETCTBHMH ¢ BapumaHTamu BO3. OcHoBoii
CTpaTEeTuH SIBJISIETCS] BBICOKOTEXHOJIOTUYHBIN 1MOAX0J] — 8—IIBeTHAs! MPOTOYHAs LU~
TOMETpHUS C UCHOJIb30BaHUEM Haunbojiee MHPOPMATUBHBIX KOMOMHALIMH MOHOKJIO-
HAJIBHBIX aHTHUTEN U QIIyOPOXPOMHBIX KOHBIOTATOB.

B naGopaTopun MMMYHOJIOTHH T€MOII033a B TEYCHNH T'0/1a TPOXOIMNIN BHEApE-
HUE M anpoOanysl HOBBIX CTpaTerMYecKHX IOAX0J0B. B naHHOI craThe mpuBO-
JUTCSL TIO3TANHBIN pa300op 0COOEHHOCTEH IMAarHOCTHUKH OITyXOJiei KPOBH B COOT-
BETCTBUM ¢ KoHLenuuei Euro-Flow.

Hoenmugpukayua ocmpuix neiiko3oe

[lepBbIii ATanm OUATHOCTHKH — IIOCTAaHOBKA M WACHTH(HKANIWSA HOBBIX HPoO —
npoba ALOT (acute leukemia orientation tube) win naenTHGUKALNSA OCTPBIX JIEHKO-
308 (COJT; puc. 1). 1o Bcero b ofHa mpoba ¢ 8 aHTUTENaMH Pa3IHYHON CITeIIH-
¢uunocTr. VX codeTanue u/Wiv B3aMMOHMCKIIIOUEHHE MO3BOJISIET B Oostee yeM 98%
CIIy4aeB TUArHOCTHPOBATH U AU PEPCHIIMPOBATH JIMHEHHO OCTPBIH JIeiiko3. Yike Ha
JITAHHOM 3Tarle BO3MOYKHO OIPEIEIUTHCS C THUIIOM OJIACTHBIX KJIETOK — JIUM(pOUIHBIE
T- wiu B-, nubo muenonmnsie. s uneHTHGHUKAINN ONACTHOW TOMYJISAIUA CTaH-
JIAPTHO Ha BCEX ATalax JUArHOCTUKY, BKJIOUas uiaeHTuduKaws, ucnoissyercs CD45
anTureH. B mpo0e oreHnBaroT 3 MUTOIIA3MATHYCCKAX MapKepa JHMHCHHOW MpHUHA/I-
nexHoct — CD3 (T-kietkn), MPO (Muenonanas uHusA). B kadyecTBe Hanbomnee cre-
IU(PUIHOTO TUTOIDIa3MaTHIecKoro Mapkepa B-kierok mpuasat CD79a, a He Tpaaumm-
onnbii CD22 — BBUMY TOTO, YTO UTOILTIA3MaTHIeCKast dKctpeccus CD22 we sBusercs
crermuaHON 71si B-KIIeTOK, SKCIIPECCHIO ero AEMOHCTPHPYIOT TakKe M HOpMaJIbHBIC
6a30(MITB, TyYHBIC U TNTA3MOIATONIHBIC ICHIPUTHBIC KICTKH.
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B kauecTBe Mapkepa KJIETOK-IIPEIIECTBEHHUKOB crpaBeiinBo BbiOpan CD34,
a He TdT, umenHo CD34 aHTUreH SKCHPECCHPOBAH HAa MPEANICCTBEHHHKAX BCEX
TUHAN 0€3 NCKITIOYCHMS.

TouHo BBIBEpeHHass KOMOHMHAIMS aHTHICHOB C ycmexoM cedsi ompasaana. Ha
puc. 2 mpuBeneH npuMep uaeHTH(UKanusa. bracTHas MOMyISIHS 9€TKO BBISBIIA-
nack 1o skcrpeccun CD45 anturena (puc. 2A). braactabie KIeTKHH MOHOMOP(HO
skcnpeccupoBanu B ruromiazme CD79a u CD19 na mem6Gpane (puc. 2B), HO Gbin
OTpPHULIATENIFHBl B OTHOILICHHM MapKepa KIETOK-TIPEALICCTBEHHUKOB, aHTUICHA
CD34 (puc. 2I'). Dkcnpeccust MapkepoB T-KJIETOK KaK UTOIIa3MaTHUECKUX, TaK
U MeMOpaHHBIX, BBISBIISUIACH TOJIBKO HA OCTATOYHBIX JUMporuTax (0603HAYECHBI
cUHMM 1BeTOM, puc. 2B). Heo6xoanmMo oTMeTHTh Hamure (JOHOBOM peaKiMy LIH-
romraszmarnyeckux CD3 Ha kieTkax rpaHyaonuTapHOro psaa (0603Ha4YeHbI (HHO-
netoBbIM puc. 2B). Taxke cpeau TUM(OLUTOB BBISBISUTHCE B-kieTku. Muenore-
pOKcHIa3a paclieHeHa Kak OTpHLATENbHAas B CONOCTAaBIECHHH C OCTaTOYHBIMHU
KJIeTKaMH TpaHysouutapHoro poctka (puc. 2I'). Takum o0pa3om, yxe Ha 3Tarme
MIEPBUYHOTO HJCHTU(UKAIMSIA CTAHOBUTCSA IOHATHO, YTO B JIAHHOM CIlydae 3TO
OCTpHBIA TUM(POOTACTHEIN Teiik03 B-KiIeTouHOH mprupoIsL.

B cnenyromem ciiydyae Ha 3Tane HACHTU(UKAIMAA BBIIBICH OCTPBHIM JIMM-
(dobnacTHbI neiiko3 U3 T-IMHEHHBIX MPEeaIIeCTBeHHUKOB. bllacTHRIE KIIETKH [0-
CTaTOYHO OTYETIHBO BBIABIINCE 1m0 CD45 (puc. 3A). Dkcmpeccus CD19 wu
CD790 Ha 6iacTax OTCYTCTBOBaja, BBISBJSUIACH JIMIIL HEOOJbINAS MPOMOPIHS
CD19°CD790" B-kieTok, He oTHOCsAmmxcs K omyxomu (puc. 3B), Jlannas mormy-
TSI MOXKET CIYyKUTh B 3TOM ClIydae BHYTPEHHMM IO3HTHUBHBIM KOHTpOJIEM B
otHoIeHnu 3kcnpeccud CD79a. B Toxe Bpemst, O1acTHBIC KICTKH JIEMOHCTPHPO-
BaJK sIpKyto sKkcrnpeccuto CD3 B nuromia3me U OTCyTCTBUE JaHHOIO aHTHIeHa Ha
MemOpane (puc. 3B GnacTHbIe KIETKA 0003HAYCHBI KPACHBIM [[BETOM), TIPH HaJIH-
YUK BHYTPEHHETO MO3UTHBHOTO KOHTPOJIS MO JuMdoruram (0003HAYEHBI Ha pPH-
cyHke cuHUM). He3HaunTenbHas 4acTh 07acTOB Obuta Cabo-MO3UTHBHA B OTHO-
mennn CD34. Dkcrpeccuss MUENIONEPOKCHIAa3bl ObLIA COMHHUTEIBHOM, OJIHAKO
ciabee 4yeM Ha OCTaTOYHBIX T'PaHyJIOLMTaX, MOATOMY NpU3HAHA OTPUIATEIHbHON
(puc. 3I', rpaHyIOHUTEI 0003HAYCHBI (PHOJICTOBBIM [[BETOM).

[Mocmeaanii mpuMep UACHTH(PHUKAIISA OCTPOTO JIEHKO3a — OCTPBINA JIGHKO3 MU-
eJONIHON TMpHUponAbl. B nmaHHOM ciydae OnmacTHas MOMyisinusl OblTa JOCTATOYHO
BBIP@)KEHHOH M CIIOKHOCTEH C pa3/ieleHueM OJIaCTOB OT JAPYTHX KIETOK I'paHyJIo-
[UTAPHOTO POCTKA He BO3HHUKIO (puc. 4A, GrmacTHBIC KJIETKM 0003HAYEHBI Kpac-
HBIM), TaKXe, Y4TO JOCTATOYHO BaKHO W TMOJIE3HO, MPHCYTCTBOBAIA U OTUCTIHBAs
TOMYJISAIHST TUMGOIUTOB (BBIICIICHO CHHUM).

B-kierounast (puc. 4B) u T-kietouHas Ipupoia GIacTHBIX KIETOK OTBEPTHYTHI
(puc. 4B). fpkas skcnpeccHsi MHEIONEPOKCHIA3bl, COMOCTABUMAsI C dKCITPeccueit
Mapkepa Ha IpaHyJIOIUTax, HOATBEPANIIa MUEIOUIHYIO NMPUPOIY ONacTHBIX Kile-
TOK (puc. 4I'), HHTepeCHO OTMETUTH B TAHHOM CIIy4ae FeTePOTeHHYIO IKCIPECCHIO
CD34.
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Puc. 1. ALOT (COJI). CKpHHHHT OCTPBIX JICHKO30B.

Puc. 2. ALOT: BCP-ALL CD34".
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Puc. 3. ALOT: T-ALL. Puc. 4. ALOPT: AML

Puc. 5. BCP-ALL (B-OJUI). B-nuneiinbie ocTprie TuM(pOOIACTHBIE JICHKO3BI.
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Ocmpule n1€eiiKo3bl U3 6-TUHEHUHBIX NPEOUeCn8EHHUKOE

3a sTanoM HiaeHTUUKAIMIA CIEAYET dTall yTOUHSIOMEH INAarHOCTUKN UMMY-
HOIIO/IBApHaHTa OCTPOTO JIEHKO03a, BBISIBICHHE BO3MOXKHBIX HETHIWYHBIX Mpodu-
JIEH 3KCIIPECCHUH aHTUTEHOB, TO €CTh JIEHMKO03-aCCOIMUPOBAHHBIX UMMYHO(EHOTH-
moB (JIAW), cBs3aHHBIX ¢ aHOManWsAMH Kapuortumna. Beusienenne JIAW BaxkHO B
OTHOIICHHUH NPOTHO3a, U a0COIIOTHO HEOOXOAMMO ISl TAIbHEHIIIET0 MOHUTOPHH-
ra MPB. C sToit 1ienpio nmpu ocTpbIX JUMGPOOIACTHRIX JIeHKo3aX U3 B-THHEHHBIX
npenamrectBenHnkoB (B-OJUT) npemioxena nanens u3 4 mpob, Brmogaronmx 8—10
aHTUTeHOB, Kaxmas (puc. 5). KapkacHeiMu B manHoM ciydae kpome CDA45 sBis-
orcsi  Takke mnaH-B  kierounsiit  antures CD19 u  aHTMTEH  KIETOK-
npenmectBeHHrkoB CD34. TIpuuem CD34 orpakaeT BHYTPUKIOHAIBHYIO FETEPO-
TCHHOCTh 3JIOKAYECTBEHHBIX B-THMHEHHBIX NPEALIECTBEHHUKOB U HCIOJIb3YETCs
CKOpee B KayecTBE aHTHI'CHA ITPOTHO3a, a TAKXKE JJISl OATBEPIKIACHHS OIyXOJIEBOH
MIPUPOABI AHATU3UPYEMBIX KJICTOK B CIIydae aCHHXPOHHOW 3KCIIPECCHH, HAIIPUMED
anturena CD20. Jlpyroe mnoaTBepKIACHHE OIYXOJEBOH Hpupoabl B-kietok —
HapylmIeHHEe HOPMAaJbHON KHHETHKH HMMMYHO(EHOTIIHYECKOTO co3peBaHus B-
JUHEHHBIX MPEAMICCTBEHHUKOB MOXET OBITH OLIEHEHO 0 COBOKYITHOCTH JKCIIpec-
cuu CD10 u anTHTEHOB, accormuupoBaHHBIX ¢ B-kierkoit — CD20, CD24, CD22,
Cy IgM, smilgM. Kpome Toro, Moxet IpuCyTCTBOBaTh abeppaHTHAs WM KTOIH-
4yecKkast 9Kcrpeccust aHTureHoB apyrux jmHuii — CD33, CD13 — uro Takxke moj-
TBEPKAAET OIMYyXOJIEBYIO MIPUPOLY OJIACTOB.

Muenonnsie anturenst CD13, CD33, CD117, (CD15'CD65) BK/II0OYEHBI B TIa-
Hens nuarsoctuku B-OJIJI ¢ nenbio BesBiaenus CD19" OMJI, koTopbie Morm
OBITH MPOITYIIEHBI Ha ATane uAeHTHGHUKanuu. Mcrnoap30Banne JaHHON AUAarHOCTHU-
YEeCKOl MaHeNIr B MOJIHOW Mepe MO3BOJISIET pa3rpaHUuMBaTh HOPMaJbHBIE He3pe-
JIbleé KOCTHOMO3TOBBIE B-JIMHEWHbIE NpEAIIECTBEHHUKH M 3JI0KauyecTBEHHbIE B-
UMQOOIIACTHI, BBISIBUTH OOJIBIIMHCTBO M3Y4YEHHBIX Ha HAacTOsAMNH MoMeHT JIAU.

[IpuBoaMM mpUMep YTOYHSIONIEH JWArHOCTUKM BapHaHTa OCTPOTO JIMM-
(obacTHOTO JIeHiK03a, HACHTU(HUKALMS KOTOPOTO IPUBEICH Ha pHC. 2.

Ilpoba 1 (puc. 6) cpa3y MOXKeT JaTh NPEICTaBICHHE 00 yPOBHE 3JI0KaYECTBEH-
HOM TpaHchopmarmu B-mumdobitactos (mpo-B, nipe-mipe-B BapuanTh) Ha OCHOBaA-
Huu codetanms skcupeccun CD34, CD10, CD20, a Taxke MO3BOJSIET BBISIBHUTH
abeppaHTHOCTh 0JacTOB B OTHOIIeHHH 3Kcrpeccuu aHturenoB CD38 u CDS58.
Kpome Toro, MmoxHO nipeanonoxuts Hanudre rena BCR-ABL B ciydae runepakc-
npeccun CD34, cnaboit skcrpeccnn CD38 u mammuumio skcnpeccun KOR-Sa
Sa3544 (CD66c). bnactHble KICTKH JAEMOHCTPUPYEMOTrO Clydas SBJISUIUCH
CD10'CD34™ (puc. 6A, B), mosToMy ogHO3HA4HO AU((PEPEHIUPOBATL MEHEE 3pe-
JIBIA M OoJiee 3penble B-iuHelHbII Neiiko3 Ha dTare nepBol NpoOkl 3aTPyAHNUTEIb-
HO. B otHOomenunu JIAU. Brnactabie kinetku He skcnpeccuposain CD34 (puc 6A),
CD66¢ (puc. 6b) u CD38 (puc. 6B), B To BpeMms kak skcrpeccus CD58 Obuia BbI-
paxxenHo# (puc. 6B).
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Puc. 6. BCP-ALL CD34-neg

Takum 06pasoM, B JaHHOM ciydae coderanne CD587/CD38"" mosxer GbiTh
HCIONIb30BaHo /1t MoHUTOpuHra MOB B nponecce Tepamnuu.

Ilpoba 2 mopreepkaaer Haubojiee paHHUU mpe-ipe-B nMMyHoOmonBapuaHT
OCTpPOro JieKo3a — OTCYTCTBHE JKCIpPECcCHH Jierkux uenei 1g (puc. 7A), otcyT-
CTBHE MeMOpaHHOH »KcmpeccHu M-ueneil uMMyHOroOyanHOB (puc. 7B), B TO
BpeMsi KaK IMTOIUIa3MaTHYECKass UX YKCIPECCHUs] BBIBISIACH JIMIIb B SIHMHHYHBIX
kietkax (puc. 7B). B naHHO# npo0e UCronp30BaH HHTEPECHBIH NPUEM B3aUMOUC-
KItoueHUs — o0benuHeHbl anTureH CD117 u memOpanHas [-Ierb UMMYHOTII00Y-
maoB. C-Kit perienrrop CD117 npakTrdeckn HUKOTAa He 0OHApyXKUBaeTcst pu B-
OJIJI, a P-miemb He SKCHPEeCcCHUpyeTcsl B OTCYTCTBHHU IUTOIUIa3Marndeckux IgM. B
HaieM npumepe skcrpeccust CD117 na G1actax OTCyTCTBOBaJA, TAKXKe KaK M IKC-
npeccuss CD33, memOpannsie IgM BBIABISINCE TOJABKO Ha JuMmbonuTax (puc. 75,
TUMGOIUTHI 0603HAYEHBI CHHUM I[BETOM).

Ilpoba 3 nonTBepxkaaeT Hanbojiee paHHU dTan AudPepEeHIIUPOBKH 3JI0KaAYC-
cTBeHHBIX B-muMdo6iaacToB mo skcnpeccuu saeproit TAT (puc. 8B) u mo3sossier
MIPEIONIOKNTh HaIuuue peapakupoBku E-2A-PBX1 Ha ocHOBaHMM BbIpakeH-
HOH akcnpeccueid CD9 Ha yactu 6mactoB (puc. 8B)
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Puc. 7. BCP-ALL CD34-neg Puc. 8. BCP-ALL CD34-neg

Hakowet, npo6a 4 (puc. 9), BaxxHasi He CTONBKO C IIENbI0 TUATHOCTUKH, CKOJIBKO
B OTHOUIeHNH BbIsABIeHUsI JIAW n nporHosa. 311ech UCIONB30BaH B3aHMMOIOTIONHS-
oI NpuHIMI — ogHOBpeMeHHas orneHka CD15 u CDG65, BaXXHBIX ¢ IIETBIO HC-
KITFOUCHHST SKCIIPECCUH JaHHBIX aHTHTCHOB, SIBJIAIOLIMXCS MPOTHOCTHYCCKHUMH MPH
OJUJL. B namem ciy4ae skcnpeccust CD15/CD65 6Obuta cnaboit (B cpaBHEHUU C rpa-
HYJIOIIUTAMH OTPHUIIATEIBbHOM), a JacTasi, HO HecrermbuHas st B-mimdobnacros
skcnpeccuss NG2 aHTHreHa, acCOMHUPOBAHHOTO ¢ peapamxupoBkoir MLL, orcyrt-
crBoBaina (puc. 9A).

Jleiiko3-acconmupoBanHblii UMMyHO(eHOTHIT Xapaktepusyer CD123, oxnako
9KCIIPECCHs IaHHOTO aHTHIeHa He SBJsieTCs cTabmibHON. OTIMYHUTE OIyX0jb U pe-
reHepupyoume JuMpoodIacTbl MOXKET ciiadasi B Ciydae OIyXOJIH 3KCIIPEccus: MoJie-
Kyusl TerpacrianinHa CD81. B nemoHcTprpyeMoM BapHaHTe OCTPOro JIEHK03a OTYeT-
nuBoit akcrpeccun CD123 nHa Grmacrax He BoisiBaeHO (prc. 9B), Torma kak skcmpec-
cust CD81 6buta, HarIpoTHB, JOCTATOYHON YETKOM.

Takum 00pazoM, yCTaHOBIICHHBIM Ha 3Tane HICHTH(UKAIMsIa OCTPBIA JIEHKO3
3 B-mumdobnactoB ompeneneH mmmyHopeHoTHTHUeckn kak CD34™ mpe-mpe-B
nvmmyHomonBapuant OJI ¢ abeppantHoit sxcnpeccueit CD58 u CD38, ¢ skcmpec-
cueii CD9, CD8L.
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Puc. 7. BCP-ALL CD34-neg. Puc. 8. BCP-ALL CD34-neg.

Ocmpule n1€eiiKo3bl U3 M-1UHeNHbIX NPeouLecmEeHHUKOG

Yrounsromas nMmyHoheHoTHIIMYecKast maHens T-OJIJI Taroke Bimodaet 4 mpo-
6b1 (prc. 10), rmaBHast 3a/1a4a KOTOPBIX — BBISBIICHUE HE3PETBIX T-KJIETOK B KOCTHOM
Mo3re unu nepudepudeckor kposu. IlpucyTcTBHE MOCIETHUX B TAHHBIX OpraHax
aHOMAJIBHO, MOCKOJIBKY T-KIETOYHOE pa3BUTHE NMPOHCXOAWT, INIaBHBIM 00pa3oM, B
TUMYCE. Hckmouenne — OITYXOJIN CPEAOCTCHUA, IPU KOTOPHIX HeO6XOI[I/IMO pasiin-
YaTb HOPMAJIBHBIC TUMOIUTHI U 3JIOKAYCCTBCHHBIC. I/IMMyHO(beHOTI/IHI/I‘-IeCKI/Ie po-
(M, acCOIMUPOBAHHbBIC C MOBTOPSIONIUMHUCS anoMmanvsimu ipu T-OJLJI, Hemuoro-
yucneHHbl. CyIIecTByIOT aHOMajIMd MMMYHO(EHOTHIIA, aCCOLMHPOBAHHBIE C TH-
MTUYHBIM OJIOKOM co3peBaHMs T-KJIeToK 1 nMpoIsiMUA TeHHOM aKctipeccuu. [Tpumep:
TLX-1 — xoprukansHble TUMOLUTEL. HecMoTpst Ha peHOTHITMUECKOE CXOCTBO HOP-
MaJIbHOTO THMHYECKOT'O CO3PEBAHMUS U OITyXOJIEBBIX T-KJIETOK, MHOTOITapaMeTPOBOE
UMMYHO(ECHOTUITIPOBAHUE TI03BOJIIET HJICHTU(QHIMPOBATH 3KCIPECCHUIO OEJIKOB,
otmuatormmx T-OJIJI oT HOpManbHBIX THMHUYECKHX aHaioroB. IlpuBommm pa3bop
yrounsromeii muarnoctuku T-OJUJI, uaeHTHUKAIS KOTOPOTO MPEICTaBICH Ha
puc. 3. B manroM ciydae cyCD3*sCD3™ GnacTHbIE KIETKH cIab0 SKCIIPECCHPOBAIH
CDS5 (puc. 11A), 6nactHble KIETKA 0003HAYEHBI 3€JICHBIM, & JTMMQOIUTH — CHHUM
1BeTOM), 6buTH pasHopoaHsl B oTHomeHn:n CD10 u CDla — wacts GiacToB xapakre-
pusoBana cnabas sxcnpeccust CD10, gacts 6mactos 66mm CD1a’ (puc. 115).
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Puc. 9. BCP-ALL CD34-neg.

Puc. 10. T-ALL (T-OJUI).
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Puc. 11. T-ALL. Puec. 12. T-ALL.

Oxkcnpeccust NUTAT oTcyTcTBOBana, Kak U runepakcnpeccust CD99 (puc. 11B).
ITpo6b1 2 1 3 MOATBEPIKIAIOT, YTO YACTh OJIACTHBIX KJIETOK COOTBETCTBOBAJIH 110 UM-
MyHO(EHOTHITy KOPTHKaILHEIM TUMonutam CD4*CD8" (puc. 12B), 6bumn oTpuma-
TenbHbl B otHOImeHnd CD117 u no3utuBHbI B oTHOMEHHH CD2 (puc. 12B). Dkc-
npeccus rerneil TCR u anturena CD56 orcytetBoBaia (puc. 121°). Ha ocHoBauun
poObI 4 YCTAHOBIICHO, YTO OOJIBIIMHCTBO OJACTHBIX KJICTOK HE SKCIPECCUPYIOT
CD123 (puc. 13A), Ha Grnactax He BBISBICHO SKCIIPECCHH MHUEIIOUTHOTO aHTHUTCHA
CD13 u monekynst HLA-DR (puc. 13B), a Takxe monekyn CD44, CD45RA (prc.
13B). Takum 06pa3oM, COBOKYITHOCTb TAaHHBIX MOXET OBbITh paclieHeHa Kak He3pe-
ae1it Bapuant T-OJLJL

Ocmpyle muenouonvie 1€uKo3bl

Hamnbonee mmpoxoil cpean yTOUYHSIOIIMX IHArHOCTHYECKHMX IaHesned Euro-
Flow sisiercst manens OMUJI, Brirogaromiast 7 po6. M 5To 3akOHOMEPHO, Tak Kak
B omyxoueBbrii mporecc nmpu OMJI MokeT BOBIIEKAaThCS HECKOIBKO KIETOYHBIX
JMHUM ¥ pasindHbIX cTaanit cozpesanus (puc. 14). [TosTomy HEOOXOAMMO H3yUe-
HUE W OCHOBHBIX MHEIIOMIHBIX JIHHUN — HEUTPOPUIEHON MOHOIIUTAPHOM, SPUTPO-
HUIHOW, a TaK K€ IUIa3MOLMTOMIHBIX ICHIPHTHBIX KJIETOK, 0a30()HIOB, TYYHBIX
KJIETOK ¥ MErakapHOL1TOB.
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Puc. 13. T-ALL.

Puc. 14. AML/MDS -Muenonucruiasuu.
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B manenp BriroueHbl 4 kapkacHeix mapkepa (HLA-DR, CD45, CD34,CD117),
Hecylue Ha ce0e HECKOJIbKO (YHKUMI U B MEPBYIO OYepeb MTO3BOJISIONINE C BbI-
COKOI 4yBCTBUTEIBHOCTHIO (Ooiiee 88 % ciyvaeB) BHISABISTE TETEPOTSHHYIO MOITY-
JSILHEO OJ1ACTOB MUEIIOMIHOW IPUPOIBI).

Ipoba 1 xapakrepusyer HelirpodmibHOe cospeBarme (puc. 15). B manHOM cityuae
Tpe7icTaBiieHa moApoOHas xapaktepuctruka OmactoB pu OMJL. Unentndukamis paso-
OpaHa panee ¥ HpHBecHa Ha puc. 4. BonbmmHcTBO GnacTHRX KIeTok 6pum CD13", Ha
yacTu BeisiBiieHa skcipeccust CD34 u CD117. Coueranre CD34/CD11b BoisiBrio 2 mory-
JAIMK OIAcTHBIX KieTok — panare CD34'CD11b™ u Gonee spemsie CD34 CD11b". Onna-
ko skcrpeccust CD10 u CD16b, cBoiicTBeHHAs 3peiIbIM TPaHyJIOUTaM, OTCYTCTBOBAIA.

Ilpo6a 2 (puc. 16) xapakTepu3yeT MOHOLUTAPHYIO JHUHUIO TU(PPEPEHIIUPOBKH,
B JIaHHOM CJIy4ac — MapKepbl MO3JHUX CTaJuii co3peBaHust moHonutoB CD14,
IREM-2 orcyrcrBoBamy, Tak xe He BbIsiBieHO CD64" kiueTok, ofHAKO Ha 9acTh
ycTaHoBjeHa cinabdas sxcpeccus CD35, 4To MOXKET TPaKTOBAThCS JBOSIKO.

Ilpo6a 3 (puc. 17) xapakTepusyeT 3pUTPOUIHBIN POCTOK, HAYMHAS C CaMBIX
paHHuX oTanoB auddepeHIUpoBKY, XapakTepuzyeMbix oskcnpeccueit CD117,
CD34, HLA-DR, CD71 u nocrenenno Hapactatouieii CD105, 1o nozguux, umMmy-
HOeHoTHI KoTOphIX — CD34 CD117™ Muenonmnbie — CD717CD105*"CD36*

VY 3T0r0 OOJBHOTO BBISABJICHA HE3HAYWTENbHAs MPOMOPIHS KIETOK C dKCIpec-
cuell TpaHC(EpPHHOBOIO pelenTopa W 3HIOTJMKaHAa IPU OTCYTCTBHH Ha JaHHBIX
kietkax CD34.

Crenyromas mpoba, nmuddepeHupyromas THHSHHYI0 TpHHAIICS)KHOCTh OJa-
cToB — npoba 6 (puc. 18). Ona xapakTepu3yeT MerakapuOIUThI, 6a30(MIB U TYI-
HBIE KJISTKH, IIa3MOLUTOMIHBIC JCHAPUTHBIE KJIETKH. B nTaHHOM cily4ae Ty4YHBIX
KJICTOK He BbIsIBJIeHO, a MKI] ObLIN ¢ IUHUYHBIMH.

IIpoGa 7 (puc. 19) momonHseT U yTo4HseT npoOy 6, U y maHHOTO GOJBHOTO
pannue npenectseHankn MKL mpecraBieHbl eJMHUYHBIMU KJIETKaMHU.

Kak u B cinyuyae OJIJI kpome QMAarHOCTHKM JMHEHHOW CrIeHU(pUYHOCTH U CTa-
JUHAHON mnpuHaIe)KHOCTH BhisiBisieTcs: JIAWM. JlaHHBIA acmekT XapaKTepusyroT
po6st 4 u 5. Ilpoba 4 (puc. 20) — BeIsSBICHIE BO3MOXKHON KOIKCIIpeccHu TUMbO-
WHBIX aHTHI'€HOB, aCCOLMUPOBAHHBIX C MOJEKYJSIPHO-TEHETHYECKHMMU aHOMaJIU-
SIMHU Kak, HanpuMmep, B ciyyae CD19 (maubonee tunuaHo s M2—sapuanta OMJI
¢ t(8;22), unu SABISFOLIMXCS JONONHUTENBHBIM IPU3HAKOM JIHCIUIA3HH, KaK B CIIy-
gae ¢ CD7 u CD56.

Ipoba 5 (puc. 21) pazpaboTana i YrIyOJCHHON XapaKTEPUCTHKN CTBOJIOBBIX
KJIETOK M BKJIIOYaeT Mapkepsl abeppantHocTH. Tak, NG2 He cBOMCTBEHEH reMoIIo-
STHYECKUM KiIeTKaM, HO BeiiBisieTcs B 10% cirygaeB nmpu OMJI ¢ peapaHXupoB-
kot MLL. B paccmaTpruBaeMoM citydae Mapkep oTcyTcTBoBal. Ilpm 3Tom 6mact-
HbIe KJIeTKH dKkcnpeccupoBain CD15. TlporHocTruecku BaxkHbIM nipu OMJI siisi-
€TCsl BBIABJICHHE CpelId OJIACTOB MPONOPIMU CTBOJIOBBIX JICHKO3HBIX KIIETOK
CD34"CD38". KoM4€eCcTBO UX y JAaHHOTO GONBHOTO OBILIO BHIPAKEHHBIM.
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Puc. 15. AML/MDS -muenonucruiasuu.

Puc. 16. AML/MDS -Muenonucruiazum.
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Puc. 17. AML/MDS -muenonucruiasum.

Puc. 18. AML/MDS -Muenonucruiazum.
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Puc. 19. AML/MDS -muenonucruiasuu.

Puc. 20. AML/MDS -Muenonucruiazum.
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Puc. 21. AML/MDS -muenonucruiasuu.

IThazmoxnemounsie onyxonu

HNmmyHO(EHOTHIIPOBAHUE B HACTOALIECE BPEMS ABISIETCA CTAaHAAPTOM AMATHO-
CTHKHM M BaXXHBIM (DaKTOpOM IPOTHO3a MpH IUIa3MOKJIETOUHBIX omyxonsx. Ha oc-
HOBaHWU JIaHHBIX UIMMYHO(MEHOTHITMPOBAHHS POBOIUTCSI KOHTPOJIb A3 (HEKTHBHO-
ctu Tepanuu — omneHka MOB. Haubonee dacTeiMu cpefu IUTa3MOKIIETOYHBIX
Heomazuil aBiAoTcas MM u MI'H3, pexe BcTpedaroTcsl IKCTpaMedyJUIIpHBIC
TUTa3MOKJIETOYHBIE OMYyXOJIM. BakHOCTh KIMHMYECKOW WMH(OpManuu MHOromnapa-
METPOBOTO MMMYHO(DCHOTHIIMPOBAHUS 3aKIFOYACTCSA B BO3MOXKHOCTH UIACHTH(U-
Kallii ¥ KOJIMYECTBCHHOW OIIEHKH a0eppaHTHBIX IIa3MaTHYECKUX KJIETOK KOCTHO-
IO MO3ra B CPABHEHUH C HOPMAJIBHBIMH.

UeM BBIIIE 3TO COOTHOLICHNE, TeM 00Jiee BHICOK PUCK 3JI0KaYECTBEHHOT'O IpO-
necca (Hampumep, MM). CxoaHbiM 00pa3oM, MpHCYTCTBHE < 5% HOPMaBHBIX
IUTa3MaTHYECKUX KJIETOK B OOIIEH MOIYJISAIHMH IUIA3MAaTHYECKUX KJIETOK KOCTHOTO
MO3ra, TaKKe aCCOLUMPOBAHO C XyALUIMM MCXOAOM CUMITOMaTHIeckoid MM u 6o-
Jlee BBICOKMM PHCKOM TporpeccupoBaHus kak mpu MI'H3, tak m npu Tieromeit
MM. Psi MapkepoB W IMMYHO(MEHOTHIIMYIECKHX TIpoduieii (HarmpuMep, sKcmpec-
cust CD28 u CD117) umeeT accOLMAMIO CO CIENUPUUECKUMH I'€HETHYECKUMHM
M3MEHEHUSIMHU M UCXOJIOM OOJIE3HU.

[IpennosxeHo OONBIIOE YHUCIO MapKepOB IIa3MaTHYECKUX KiIeToK. KoHcencyc-
Hble pekoMenaanuu Briouaror CD38, CD138 u CD45 Hapsiny ¢ XxapakTepucTHKa-
MU CBETOpacCesHHs B Ka4eCTBE KapKacHBIX MapKepOB ISl UICHTU(DUKAILMUA U KO-
JINYECTBEHHOM OIICHKH IJIa3MAaTUYECKUX KIIETOK.
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Koncopuuym Euro-Flow paspaboran nanesnp 13 12 MOHOKIOHANBHBIX aHTHTEI
B 8-1IBeTHOI MPOTOYHOH LHTOMETpHH, 2 POOHI (puc. 22). OToOpaHO 4 KapKacHBIX
Mmapkepa (CD38, CD138, CD45, CD19). Haubomnee 3¢ppekTHBHO BBISBICHUE TLIa3-
MaTHYECKUX KJIeTok mo couerannto CD38 u CD138 (puc. 23) Auturens: CD19 u
CD45 npennasHaueHbl Uil pasrpaHHUCHAS HOPMATBHBIX/PEAKTHBHBIX TIIa3MaTH-
YEeCKMX KJIETOK OT KJIOHAIBHBIX. OcTranbHble 8 MapKepoB HCIIOIb30BaHbI I Je-
TaJIbHOI XapaKTEePUCTUKY IUIA3MaTHIECKHUX KIIETOK.

B nienom npo06b! 1 10CTaToOdHO VIS BBIABICHHS, KOJTUYECTBEHHOM OLEHKH IaTOJIO-
TMYECKOro KJIOHA W BBISBJICHHS! a0EPPaHTHOM SKCIPECCHH aHTUI'€HOB C LICNIBIO Jajlb-
Heliirero Mouutopudra MOB. Tak, Harrpumep, y 6onsHOro ¢ MM, nepsast mpoda Ko-
TOPOTO MPOJIEMOHCTPUPOBAHA HA PHC. 24, OTYETIIMBO BBISBISIETCS MOMYJISIIUS IL1a3Ma-
THYECKMX KieTok ¢ orcyrctBueM CD19 wm skcmpeccueld Ha MeMmOpaHE KIIETOK
Bomukpornodysuna (puc. 24B). Kpome Toro, miasmMaTuyecKue KIETKH IeMOHCTPHUPO-
BaJI O4eHb cinabyro skcrpeccuto CD45, B TO BpeMst Kak 3KCIpeccusi BaYKHOTO JUIS
nmuarHoctuku anturena CD56, xapakrepusyromiero abeppaHTHBINA (EHOTHIT TUIA3MO-
UTOB, ObuUTa BhIpaXkeHHOH (pric. 24B). IIpoba 2 MOMUMO YMOMSIHYTBIX KapKACHBIX
aHTUTEeHOB conep kuT Mapkepsl CD81, CD117, CD28, CD27 u mMoxeT ObITh HCHOINb-
30BaHa I10 TIOKa3aHMsIM Ul OoJiee MOAPOOHON XapaKTEPHCTUKH IIa3MaTHYECKHUX KIle-
TOK. B ommceiBaeMOM cilydae JOINOJIHUTENBHO BBISBICHO OTCYTCTBHE SKCIPECCHUH
CD81, uro siBimsieTcst abeppaHTHBIM MIPU3HAKOM H, BO3MOXKHO, MOXKET PaCCMATPHUBATh-
¢Sl Kak HebGnaronpusTHbIA (aktop mporaosa (puc. 256). Kpome srtoro, omyxosesbie
kietku 66 CD27"CD28" (puc. 25B) u He sxcnpeccuposam CD117 (puc. 250).

Bo BTOpOM neMoHcTpanmoHHOM ciiydae MM OOJBIIMHCTBO KJIETOK KOCTHOTO
Mo3ra OBUTH TIPEICTABICHBI IUIA3MaTHYCCKUMH KieTkamu (puc. 26A), xoTopsle,
KaK H y mepBoro 6omeHoro, 6sumu CD19"CD56'CD45™Y (puc. 265-B). Oruunem
UX OT NpEeABLIYIIEro BapHaHTa ObLIO OTCYTCTBHE MEMOpPaHHOH OSKCIPECCHH
Bomukpormobynuua (puc. 26B). [lpu nansHeieil eTaTu3anii BeIABICH PsII 10~
MOJTHUTENBHBIX IMMYHO(EHOTUITHYECKUX OTIHYHA.

Ha wactu omyXoJeBbIX IJIa3MOLMTOB BBISIBIIEHA 3KCIIPECCUSl TeTpacliaHHHA
CD81 (puc. 27B), orcyrctBue skcnpeccuu CD28 (puc. 27B) u BhIpaxkeHHas KC-
npeccust CD117 (puc. 27T), 4T0, Kak yxe YIOMSHYTO, aCCOLMHPOBAHO C T€HETH-
YeCKMMHU aHOMAJIMSIMH M HAXOUT OTPaKEHUE B TEUEHHE U MCXOe OOJIe3HH.

3penoknemounvie 1umponponugpepamugnsie 3a0601e6aHuUA

Huarnoctuka 3penokieTodnsix JIII3 ocHOBaHa Ha WMMYHOJOTHYECKOH BepH-
(uKanun cyOCcTpaTa OITyXOJIEBBIX KIETOK.

Metox mpoTOYHOH HHUTO(IYOPUMETPHH MO3BOJSIET ONPENEINUTh HMPUHAIICK-
HOCTh OITyXOJIEBBIX KJIETOK K JMHUM B- kierounerx, T-knerounsrx mwim NK-
knerounsix JIII3, craauio nuddepeHInpOBKH, BBISIBUTH KOIKCIPECCHIO aHTHUIe-
HOB, XapaKTePHBIX JUISI JaHHOM OITyXO0JIH, KOTOpasi MOKET OBITh MCIOJIB30BaHa IS
MOHHUTOPHUPOBAHMS OCTATOYHOT'O OITyXOJIEBOTO KJIOHA.
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Puc. 22. [11a3MOKJICTOUHBIC OIYXOJIH.

Puc. 23. TIna3MOKICTOYHEIE OITyXOITH.
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Puc. 24. TIna3MOKIETOYHBIE OITYXOJIH.

Puc. 25. [Ina3mMoOKIIeTOUHBIE OITYXOJIH.
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Puc. 26. [Ina3MoKIeTOUHBIE OITYXOJIH.

Puc. 27. TIna3MOKIETOYHBIE OMYXOJIH.
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Taxke Kak ¥ B IPOTOKOJIE, MPEIyCMOTPEHHOM ISl TUarHOCTHKHM OCTPBIX JIeH-
KO30B, Ha IIEPBOM JMAarHOCTHYECKOM STare IpeUIokeHa HICHTH(UKAMOHHAS
MaHeJIb MOHOKJIOHAJIBHBIX aHTUTEN, TIO3BOJIAIONIAs ONPEACIIUTHCS C HalpaBJIEHHO-
CTBIO AU GEPEHITPOBKHU KiToHA TUMOIUTOB (puc. 28).

B 3T0i1 mpobupke momoOpans! 12 aHTHTEN, C TOMOIIBI0 KOTOPHIX B a0COIIOT-
HOM OOJIBIIMHCTBE CIy4aeB yAaeTcs yCTAaHOBUTH NPHHAIJIC)KHOCTH OITyXOJEBBIX
KIeToK K T- uinu B-knetounsiM nuMdomam, NK-keTodHbIM, a TakKe OMyXOJsiM
U3 IUIA3MaTHYECKHUX KJIETOK. B kadecTBe CTaHAApTHOTO U UACHTH(UKALUY JIUM-
GbouaHON MOMyISIMK HCHONB3yeTcsl obIeneikouTapusiii anturen CD45 (puc.
29A, puc. 30A). CD45 no3BosisieT MpOBECTH OTINYHE OT HETEeMOITOITHIECKUX KITe-
TOK, 3PUTPOUIHBIX IPEIIIECTBEHHUKOB, BBISIBUTH JOMHHUPYIOLIYIO MOITYJISILIHIO
cpenu JeiikouuToB. biaronaps MCIONB30BaHHUIO JIByX KOMOWHAIMK B3aWMOWC-
KITIOYAIOLINX MapKepOB B OJTHOM KpacHUTeJe, MOsSBUIIACh BOBMOXKHOCTh OIICHKH HE
8, a 12 anturenos. B npobe onenuBarot T-knerounsie anTureHsl CD3, CD5, CD4,
CD8 u TCRyd. [ns onpenenenust B-kiaerounod nudQepeHInpoBKN — aHTUTEHBI
CD19 u CD20 — gTo B coueTaHuu ¢ sipKroii skcrpeccuein CD45 GpiBaeT qocTaTOgHO
U CyXnaeHust o B-knerounoii kiaoHaneHOCTH. Tak, y 60nbHOTO, MASHTH(UKAIUSL
TUMQPOIMTAPHBIX TOMYJISAINN KOTOPOrO TpHBENeH Ha puc. 29, BBIABICHO CyIIe-
cTBeHHOe mpeobuananue B-kimetok (puc. 29B) ¢ koskcnpeccueir CD5 (prc. 29B)
TIPH OTCYTCTBHH/CIIab0M SKCIPECCHEH JIETKUX [eTeil MMMYHOTTIOOYJIMHOB Ha MEM-
6pane (puc. 29I).

TakuMm 006pa3oM, Ha 3Tane WIACHTU(GHUKAIMH y GombHOro BeIABiIeH CD5" B-
KIIETOUHBIH Tpolecc. BrlsgBieHue BhIpakeHHOH nponopuun CD56" nmumdormTon
MOXET CBUAETENbCTBOBaTh 00 NK-KIeTouHO# npupo/ie OmyXxoiu, Kak 3TO JeMOH-
CTpUpyeT nacHTUHUKAIMOHHAs poda, npuBeneHHas Ha puc. 30. B nanHom ciy-
vae kosuuecTBo T-mumponuros (CD3") GbLI0 JOCTATOUHO BEIPAKEHHBIM, @ YHUCIIO
B-nmumdonuToB He mpeBsIIano cpeaHue HopMmanbHble mokaszatenun (puc. 30 B).
Bmecre ¢ TeM, cpeau nuMdonanoi momynsuuu Beiseienst CD56° CD3°CD5”
kaetku (puc. 30/, E), Konn4ecTBo KOTOPBIX OBLIO CYIIECTBEHHBIM.

[MonoOHast curyanus TpeOyeT AajbHEWINEd AWArHOCTUKUA M IMHAMHYECKOTO
HabroIeHus ¢ 1enbio yTouHeHus npupo sl NK-kinerodnoro nmumgonnTosa.

Hanmnune mapkepa CD38 na CD45 cnaGomo3UTHBHBIX MM OTPHLATEIBHBIX
KJIETKax B COYETAaHWW C THUIHYHBIMH XapaKTEPUCTHKAMU CBETOPACCESHUS, IIPH
YCIIOBHH OTCYTCTBHSI SKCIIPECCHH APYTUX aHTUTCHOB, Ha 3TAIe IOCTAHOBKH MTPOOBI
nneaTudukanys tuMponpommdepanuii TpeOyeT yriayOIICHHOW NHArHOCTHKH B
OTHOILICHHH IIIa3MOKJIETOYHOTO BapuaHTa Impoiecca. Bei6op Gosblero uncnia as-
TUTEHOB, OTHOCSIUXCS K T-muHUY, He cioydaeH. T-xkieTounsie umdonponmdepa-
TUBHBIC 3a00JI€BaHUS TPYIHBI I AUArHOCTHKH. T-muMdonuTel B HOpMe mpeoo-
Jagar0T CPeAr OCTANbHBIX TOMyNsAluid KiaeTok. Hamuuue aGeppaHTHOCTH W/uiau
KOJKCIpeccuu Wik Hapymienue cootHomennss CD4/CD8 moryT ykasats Ha HE00-
XOAMMOCTB TIOATBEPKACHMUS MM UCKIIFOUEHHs quarHo3a T-kieTouHoi 1umM@poMBl.
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Puc. 28. LST.

Puc. 29. LST: B-CPLD.
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Puc. 30. LST: NK-CLPD.

Puc. 31. B-CLPD.
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Iocne Toro, kak ompeneneHa TuHus nuddepenimporku aumdpouuros (T-, B-
wm NK-), cienyer stan muddepeHunansHOil AMarHOCTHKHA BHYTPU KaXJOTro U3
BapuaHToB JUMGpOMBL s 3THUX Uenedl IUarHOCTHYeCKas MaHelb il B-
KJIETOYHBIX TUM(POM cOCTOUT U3 4 mpobupok (o 8 MapkepoB B Kaxmoi); mis T-
KIIeTOYHBIX — 13 6, w1t NK-ki1eTouHbIx — n3 3.

Ilepugpepuueckue 6-knemounvie 1um@pomul

3pensie (mepudepuueckue) B-kinerounsie omyxoin. J[HarHOCTHKA ITHX Bapu-
aHTOB JIMM(OM OCYIIECTBIISIETCS B COOTBETCTBHM C Kiaccupukanueir BO3 2008
roZia ¥ CTPOUTCS Ha IOMCKE HOPMaJbHOI'O aHajora 3JI0Ka4eCTBEHHBIX B-KIeTok,
COOTBETCTBYIOLIETO TOMY WJIM HMHOMY OJTally aKTHBAallMd W co3peBaHus B-
aumboruros (puc. 31). Jns Gonee TOYHOW XapaKTEPUCTHKU MATOIOTHYESCKOTO
KJIOHA JIUM(OIHMTOB B KAXKIYIO U3 4 MPOOUPOK BHOCST TaK HA3bIBACMbIC KAPKACHBIC
MapKepbl, Ha OCHOBaHUH KOTOPBIX M MPOM3BOAUTCS reiiTupoBaHue. BriOop Takux
KapKacCHBIX aHTHT'€HOB IpH 3peibix B-kierounsix JII13 mpencTaBiseT 3HAYATEIb-
HBIE TPYJHOCTH, O0YCIIOBJICHHBIC HEOJHOPOIHOCTHIO SKCIIPECCHH Psiia aHTUI'€HOB
MIPH pa3IUYHBIX HO30sorndeckux Qopmax. Tak, Hampumep, mpu B-XJIJI ormeda-
etcst cnabas skcnpeccusi CD20; uzBecTHb! citydan (GOIUHKYISIPHOI U Tuddy3HOIA
B-kpynHOKIETOUHBIX JIM(DOM ¢ abeppaHTHO HU3KOM dkcrpeccueir CD19. Takum
o0pa3oM, B KauecTBEe KapKaCHBIX sl B-KJIEeTOUHBIX OIyxoJieidl ObUTM BbIOpaHBI
CD19 u CD20 (mapsimy ¢ CD45), obecnieunBaromue B 89—-98 % ciywaer TouHOE
oOHapy>xenue B-kierok. Jlo6aBnenne anturena CD22 k kapkacHBIM MO3BOJISIIO BO
BCEX CIIydasx HICHTH(GUIHPOBATH B-KIeTKH.

Mapxkeps! auddepeHnanbHOH AMarHOCTUKKH B-KieTo4HbIX TUM(GOM BKIIIOYA-
0T B ce0sl y’Ke XOPOIIO N3BECTHHIE M CTaBIINE HEOTHEMIJIEMOW YaCThIO AUArHOCTHU-
yecKkux IaHenei aurturensl, takue kak CD10, CD5, CD23, CD38, CD79b; musa
BKJI - CD103 u CD11c (obpamaer Ha ceOs BHUMaHHE OTCYTCTBUE B ITaHEIH
CD25). B-kierounbie TuM(OMBI MPEICTABISIOT OO0 TeTepOreHHYI0 TPYIIy 3a-
OosieBaHuil, OOHApY)KCHNWE ATHIMYHOTO MMMYHO(DEHOTHIA Jake BHYTPH OIHOU
HO30JIOTHYECKOW eIMHULIBI He SBIISIETCS PEIKOCTHIO.

B kauectBe nmpumepa MokHO mpuBectd ciydan B-XJIJT ¢ orcyTcTBHEeM/criaboit
skcrpeccuerr CD5 wmimn CD23; MaHTHHHOKIETOYHOW JMM(POMBI — HAIPOTHB, C
HanmureM CD23. Dro mpuBeno K MOWCKY HOBBIX MH(GOPMATHUBHBIX KJIETOYHBIX
MapKepoB, KOTOPBIC, HAPSAY C TPATUIMOHHBIMH, MO3BOJIST MPOBOIUTH TOYHYIO
nmuddepeHnnanbHy 0 THArHOCTHKY BAapHUAHTOB B-KICTOYHBIX OIMyXOJieH M BBISB-
JSITh PEIKHE BapHaHThI abeppaHTHOro MMMyHodeHoTumna. Tak B manenu Euro-
Flow namumu cBoe mecro HoBbie anturensl — CD200, CD305 (LAIR-1), CD185
(CXCR5) u psix apyrux.

CD200 npuHa/UIeXuT K cylnepceMelCTBY IMMYHOTI00Y/IMHOB. B HOpMe rete-
POTEHHYIO AKCIIPECCHIO 3TOH MOJIEKYJbl OOHAPYKHMBAIOT Ha Pa3HBIX (THMOLUTEI,
TTOKOSIIITMECS ¥ aKTUBHPOBaHHbIe T- 1 B-uM@oruTs! u 1p.) kireTkax. OmyxoseBbie
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kietku B-XJIJI oTnmuaroTcsi CBEPXdKCIPECCHEN STOro aHTUI€HA Ha CBOEH IIO-
BEpXHOCTH, ciabas wim HeratuBHas peaknusa ¢ CD200 orinmuaer numdomy n3
KIeToKk MapruHanbHoil 30ubl (JIKM3) u ucnons3dyercs kak auddepeHnuanbHo-
MUATHOCTHYECKHU Tpu3HaK. Taxoke BBICOKHE mokaszarenu 3kcrupeccun CD200 mo-
Ka3aHsl Ha Ki1eTkax BKJL

Mo pexomenmarn Euro-Flow mis muarsoctuxu BKJI B maHens BKITIOUCH eliie
omud Mapkep — CD305 (LAIR-1). TpyaHocTH OOBIYHO BO3HHKAIOT Ipu audde-
penrmansroi auarHoctuke BKIT u JIKM3, Tak kak *MMYHO()EHOTHIT MOXKET Xa-
PaAKTEPpU30BaATHCA OTcyTCTBI/IeM/HaHI/I‘II/IeM OAHOI'0 U3 JUArHOCTUYCCKUX MApKEPOB
(CD11c, CD103 unu CD25). C uenpto yTOYHSONICH THATHOCTHKH 3THX 3a00seBa-
HUN ¥ BHECeH 3To Mapkep. Hambonee sipkast skcnpeccust Habmroaanach npu BKJT
(80-100% mo3uTuBHBIX B-KkieTok), B TO Bpems kak mpu JIKM3 skcnpeccus
CD305 npakrruecku orcyrerByet. [Ipu B-XJIJI skcnpeccnst 3Toro aHTureHa mu-
POKO BapbHUpYeT U HE SBISIETCS IMOCTOSHHOM. [IpeiokeHHbIH alropuT™ 1mo3BoJs-
€T YCTaHOBHTH THIIMYHBIE UMMYHO(EHOTHIIMYECKHE OOpaslbl it OOJIBIIMHCTBA
CllyyaeB BOCBMH TJIaBHBIX HO30JIOTHil mepudepryeckux B-KIeTO4HBIX TUM(pOM —
XPOHUYECKOTO JIMM(DoIeiiko3a, MAaHTHITHOKIICTOUHOH JTUM(OMBI, HOJUTUKYISAPHOH
TuM(pOMBI, TUM(POMBI U3 KIIETOK MapTHHAIBHON 30HEI, TuMQPOoMEI bepkurra, aud-
(y3HOI B-KpyNHOKIETOYHOM TMM(POMEI, BOJIOCATOKIETOYHOTO JeHKO3a/TMM(POMBI
(BKJI) 1 nuMporiasmMouTapHoi JTUM(OMEIL.

Ha puc. 32 npusenen nmpuMep ganbHelmero umMmyHodenotunuposanus CD5*
B-knerounoro muMponnTosa, uaeHTHOUKAIUS KOTOPOro IpejcTaBiieH panee (puc.
29). Tak, mpoba 1 THArHOCTUYECKOM MaHEIH JaeT HaM MPAaKTHUECKH MOJTHOE Mpe/-
crapiaenne o auddepeHnuansHOM auarHoze CD5 B-kmerounbix mumdom. B
NpeacTaBiIeHHOM ciy4yae B-kiietku He skcrnpeccupoBanmu CD10, Ho Obun MOHO-
MopdHo mo3uTHBHB B oTHOmEeHHH CD23 (puc. 32B). Kpome Toro, B-kietku ae-
MOHCTpupoBaiu 3kcipeccuto CDA43, sstorerocst cypporatusiM Mapkepom CD5,
torma kak skcmpeccus CD79b, tummunas s mepudeprueckux B-KieTodHBIX
muMdoM, a Takxke Ui HOpMaIbHBIX nepudepuyeckux B-immdponuTos, oTCyTCTBO-
Bana (puc. 32I', B mpo0e BBIABISACTCS HE3HAYMTENFHOE KOJIMYSCTBO HOPMAITBHBIX
B-Ki1eTOK, SBISIFOLIMXCS B JAHHOM CJy4ae MO3UTHBHBIM KOHTPOJIEM).

Ilpo6a 2 (puc. 33) MO3BOJSET UCKIIOYUThH BOJIOCATOKIICTOUYHBIN JISHKO3 Ha OC-
voBaHuu orcyrcTBus CD1lc m CD305, ognako, axcnpeccuss LAIR mpu B-XJIJT
SBJIsIeTCs BapualOeNlbHOM U B TAaHHOM CIIy4ae MOXKET OBITh paclieHEeHa KakK ci1aboro-
sutuBHas (puc. 33B). B nannyio npoby Bimoden anturen CD81 (B mpuBoauMom
npumepe B-xietku CD81l-neratuBHbl, puc. 33B), sSBISIOMUICS BaKHBIM MapKe-
pom abeppanTHOCTH KieTok npu B-XJUJI nns mansHelmed oneHku d¢ddexra Tepa-
MM 1 MOHHUTOPHUHI'A OCTATOYHBIX OIIYXOJICBBIX KJIECTOK B IIPOLECCE JICUCHUS.

[IpoOst 3 1 4 [ArOT AOTMOJHUTEIIBHYIO OYCHB MOIPOOHYI0 HHGOPMAIMIO O MapKe-
pax abeppanTHOCTH ¥ TiporHo3a (puc 34), u B npecTaBieHHOM citydae B-xinerku XJ1JT
umenn denorun CD1037/CD49d/CD95/CD22"%/CD62L"™/HLA-DR*/CD27"",
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Puc. 32. CD5'B-CLPD: B-CLL. Puc. 33. CD5'B-CLPD: B-CLL.

Ilepugpepuueckue m-knemounvie 1umghomol

3penbie (mepudepudeckue) T-KIeTOYHBIE OMyXOaH. DTa rpymma JTUMEGOM co-
craBisieT ~ 10% ot Bcex nepudeprnueckux numdpomM. OHM BO3HHMKAIOT M3 IIOCT-
TUMHYECKUX 3peiibIX T-TMM(OLUTOB M MPEACTABISIOT COO0H BeChbMa I'eTepOreHHYIO
TpyIIy 3a0osieBaHui. 3a4acTylo UX OTHOCSAT K HanOoJiee arpecCUBHBIM JIMMQoMaM.
Hcximovenne cocTaBisiioT TpuOOBHIHBI MUKO3, TIEpPBUYHAsI aHATIACTHUYECKas JTHM-
(doma KoKH 1 TIMQpOMa/TTeHK03 U3 GONBIIMX TpaHy HIpHBIX TuMponuTos (T-BIJT). K
HACTOAIIEMY BPEMEHH HAKOIUICHHBIX 3HAHWH HEIOCTATOYHO AJISI ONPEACICHHS HOp-
MaJIbHOTO KJIETOYHOTO SKBUBAJICHTA JUTS Kax ol n3 T-kierounsix mumdpom. Tem He
MeHee, Ul HEKOTOPbIX BHUIOB T-KjeTo4HbIX JUM(pOM OH ycraHoBiieH. Hampuwmep,
aHrMOMMMYyHoOOIacTHast T-kiieTouHas uMQoma ABIseTCs: OTIYSTIANBBIM cyOTUnom T-
KJIETOYHBIX JTUMGOM U MPOUCXOIUT U3 T-XeNmnepHbIX KIETOK (OJUTHKYIISPHBIX 1ICH-
TpoB, a CD4"CD25'cyFOXP3" perynaropusie T-kineTkn — Hauboee OIU3KUIA HOP-
MasbHBIH aHamor T-KIETOYHOTO JeiiKo3a/mMM(pOMBI B3POCIIBIX.
AmHarutacTr4eckasi KpyrnHOKJIETOYHas JTMM(poMa B 3aBHCUMOCTH OT DKCIIPECCHU T'eHa
ALK Moxer OBITH IpeicTaBiieHa ABYMs IOJITHIIAMH C PA3JIHYHBIM ITPOTHO30M.
Knerkn T-nponmumonmTapHoro Jieiikoza B 3HAYMTEIFHON YaCTH CIIy4aeB THIIEPIKC
MIPECCUPYIOT KHHA3HBIN KoakTuBaTop TC11 BciaencTBrue XpoMOCOMHOM TEPECTOPONKY
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rerna TCL1. Oxnako Hambonee gactoit B kinaccudukarpm BO3 2008 r. ocraercs me-
pudepuueckas T-knerounas iumdpoma Hecrenuduuupoannas (okono 30% Bcex
T-KIeTOYHBIX TUM(OM), UTO CBUACTEIBCTBYET 00 OTCYTCTBHHM JOCTaTOYHBIX 3Ha-
HUI JJ1s1 ONpeeICHUs] HOPMAaIBHOTO KJIETOYHOTO SKBUBAJICHTA ISl T-KJIETOYHBIX
UM OM.

Kak yxe ObUIO CKa3aHO BBINIEC, MIMMYHOJHArHOCTHKA T-KIETOYHBIX JTHM(pOM
HarpasjieHa Ha oOHapykeHue T-KIIETOK ¢ mpu3HakaMu abeppanTHocTH (puc. 35). B
KadeCTBE KapKaCHBIX ObUTH UCTIOIb30BaHbl 4 anturena CD45, smCD3, CD4 u CDS8.
Jlns nONONHUTENbHOM XapaKTepUCTUKU T-KIETOK U3 IIKMPOKOH IIaHEIU MOHOKIIO-
HaJIBHBIX aHTHUTEN ObUIH OTOOPaHBI T€, KOTOphIe HaOOoJIee YacTo MOTYT OBITH abep-
PaHTHO JKCIIPEeCCHPOBaHbI MpH T-Ki1eToYHbIX JHUMponpoaudepaTHBHBIX 3a00seBa-
HUSIX.

Takum 00pa3oM, B maHenb BONUH MaH—1—kieTouHble anTureHsl CD2, CD5 u
CD7; anturensl k Mapkepam T-knerounod muddepennuposkn CD27, CD197
(CCRT), CD45RA, CD45R0; ko-ctumynsaropabiM Monekyiam — CD26 u CD28;
Mapkepam aktuBanmu — CD25, CD38, CD69, HLA-DR; penentopy uHTepieiknaa
NJI-2 — CD122; monekynaM, CBSI3aHHBIM C ITUTOTOKCHYHOCTHIO 3P PeKTOpHBIX T-
Oonpuinx TpaHymsapHeix numdoruro — CDllc, CD16, CD56, CD57; Ig-
moI00HBIM perentopaM KuniepHbix kietok — CD158, NKB1; penenropam iekTu-
HoBoro tumna — CD94, CD161; a takxe HMTOIUIa3MaTHUECKUM OesikaM nepdopHHy,
rpansuMaM, T1A-1. B "MMyHOIHAarHOCTHKY BKJIIOYEHBI TaKXKE MOJICKYJIBI, CBSA3aH-
HbIE CO CrerupUIeCKUMH moaTunamMu T-kiaeTouHbix jguMdom, Takue kak CD30,
cyTcll u, ¢ mapkepamu dosnukyaspasix CD4" T-knerok — CD10, CD279.

[IpemiosxxeHHBIH MOJIX0A MO3BOJIMI YETKO OTJIMYHUTH IAaTOJOTHYECKHE KIIETKH
nepudepnyeckux  T-kIeTouHBIX  JUMGOM (cungpoma  Cesapwu, T-
npoauM(pOLIUTAPHOrO Jieiiko3a, T-KiIeTouHOro Jeiko3a/TuM(pOMBI  B3pOCIBIX,
CD4" T-BI'JI, anrnoumMMyHOOIAcTHOM T-KJI€TOYHOM JTUMQOMBI) OT HOPMATBHBIX
CD4" T-mumdpouutos. Mapkepamu nudpepeHInanbHON AMarHOCTUKN CHHAPOMA
Cezapu sBuiuce CD2, CD26, CD7; npu T-nponumgounTapHoM Jieliko3e Habio-
naercst akcnpeccusi CyTcll. T-kinetouHsiil seiikos3/muMpoma B3pOCIBIX XapakTe-
pusyercs kak nosutusHas 1o HLA-DR u CD25; CD4* T-BI'JI umeeT MapKephl
CD28, Cy-I'panzum B, CD7. [l anrnonmmyHoOmacTHO# T-Ki1eTouHOH TUMQpOMBI
xapaktepeH nmmyHoperotun CD279, HLA-DR, smCD3.

JlumdonpomidepatnBHble npouecckl M3 T-kieTok ¢ Apkoi skcnpeccueil CD8
(CD8") B GompimHCTBE CIIy4acB BO3MOYKHO OTJIMYUTH [0 MMMYHO(EHOTHILy OT HOp-
MaJbHBIX  T-mmMcorToB (cpg), npudeM Hambornee WH(POPMATHBHBI MapKepHI
CD45R0, CD27, Cy-I'pan3um B, CD28, CD57, CD45RA. Tlpu pa3rpaHu4eHun naro-
normdecknx CD4/CD8™ T-kieTok 0T HOPMAJIBHEIX AHATIONOB K YKCITY HAHOOJICE Ba-
HbIX MapkepoB otHocsTest CD28, Cy-I'pansum B, CD45RA, CD16, CD11c u CD27.

UmmyHo(peHoTHIHYecKHX pasiuamii Mexay CD8" TCRop T-BI'JI u CD8" He-
crieruuIpoBaHHON T-KiIeTouHOM TUM(POMOI HE YCTaHOBJICHO.
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Puc. 34. CD5'B-CLPD: B-CLL.

Puc. 35. T-CLPD.
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Puc. 36. NK-CLPD.

Puc. 37. NK-CLPD. Puc. 38. NK-CLPD.

Takxe He BBIABICHO pasmmumii B emorune mexay CD4/CD8”° TCRys T-
BI'JI u CD47/CD8™ remarocnnennueckoii T-KineTounoii 1uMpOMOii.

NK-kremounvie 1umgponponugpepamusenvie 3a6o1eeanus
NK-kierounsie numdonponudeparuBHble 3a00I€BaHUsI OTHOCSATCS K YUCIY
penkux (Menee 1% ot Bcex TuMOpOM).
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B cootsercrBum ¢ knaccudukarmern BO3 2008 r. Bbinemnstor 3 HO30JI0THH: arpec-
cuBHbI NK-K1eTouHbIN Neiiko3, skcTpaHonanbHas (Hasanbhbid Tam) NK/T-kinertounas
mM¢oMa 1 XpoHrIeckoe mMdorporrdeparuBaoe 3adoneBanue n3 NK-kirerok. 3armmo-
no3putk NK-kimetodHyro mpommdeparmi MOXKHO y)Ke Ha dTare WACHTH(HKAIMIa 0o
a0COMIOTHOMY WM OTHOCHTEILHOMY yBenumdeHuro urcina CD56" wm CD56 "°/CD45"
KJIETOK mpu otcyTeTBun skcnpeccun SMCD3, CD4, TCRyd u CD19 (mpoxemoHcTprpo-
BaHo Ha puc. 30). B aTHX cilydasx ciiemyer MpOBOIUTE YIITYOICHHYI0 HMMYHOIUATHO-
criky NK-kiretoursix ormyxoreit mo maneu Euro-Flow (puc. 36).

B kagecTtBe kapkacHbIx npu quarHoctuke NK-kimeTodnbrx nuMdoM ncmonb3o-
Banbl 4 mapkepa: CD45, smCD3, CD56 u CD19. Habop 100aBOYHBIX MapKEpPOB
JOCTaTOYHO INMPOK. K HUM OTHOCSATCS KIaCCHYECKUE aHTHICHBI, aCCOLIMUPOBAH-
weie ¢ NK-knerkamu — CD2, CD5, CD7, CD8; nuskoabduHHBIH perentop
FcyRIl-penentop CD16; mapkeps aktuBanuu — CD26, CD38, CD45R0O, CD69,
HLA-DR), pernienitoper MJI-2 — CD25, CD122; nuTOTOKCHYECKHAE MOJEKYIBI —
CD11c u CD57; unToruiasMaTHuecKue SH3UMbI — niepdopuH, rpan3umsl U TIA-1.
KpurepusmMn HE0OXOIMMOCTH HCIIOJIB30BAHUSI AaHTHTEI SIBUJIACh MX CIIOCOOHOCTH
nuddepenunposats HopMmasibHbie/peakTrBHbIe NK-KJIETKH OT HMMYHO(EHOTHITH-
Yyecku abeppaHTHBIX, OLIEHKA IUTOTOKCHYEeCcKOro 3¢ dexropHoro genoruna u cra-
JIUH CO3PEBAHMS KOJIMYECTBEHHO yBennueHHbIX NK-KireTok.

AbeppantHple Wi KioHatbHble NK-KIETKH MMEIOT YHHUKaJbHO H3MCHCHHbBIC
tunsl Skcnpeccun CD2, CD7, HLA-DR, CD94 B cpaBHeHUN C HOPMAaJIBHBIME H pe-
akTuBHBIMH NK-KJIeTkamMH, XOTS U CyIIECTBYeT HEKOTOpHIil nepekpect. g mon-
TBepxkacHus mpupoasl CD56'° NK-kietok nonesen anturen CD16. Bpimenepeurc-
JICHHbIE aHTUT'CHBI OTHOCSTCS K MapKepaM IepBod JHHHU. [[JI OLIEHKN [UTOTOKCHU-
4yeckoro 3¢ ¢GexkTopHoro (HEHOTHUIAa M CTaauM CO3peBaHUs aHanu3upyembix NK-
KJIETOK MCIOJIBb3YIOTCSI MapKephl, SKCIPECCUPOBAaHHbIE HA TEPMUHAIBHO IU(QepeH-
LIMPOBAaHHBIX IUTOTOKCHUeckux kierkax — CD1lc, CD57, nepdopun, rpanzum B.
OHH SIBIISIFOTCS MapKepaMH BTOPOTO YPOBHSI, TaK KaK HE MMO3BOJISIIOT OTIMYUTH HOP-
manbHble NK-KiteTk ot abeppaHTHBIX.

Puc. 37 pmemoHCTpHpyeT jeTaibHOe uMMyHO(peHOTHIIUpoBanue CD56'—
nuMdonuTo3a, pacemorperHoro Beite (puc. 30). Tak, mpodsl 1 u 2 coueraror B cebe
mapkepbl U niepeoii (CD7, puc. 37B), u Bropoi aunuii (CD57, puc.37T). B npuBo-
aumoM npumepe NK-knetku 6sum CD7-CD57*. [po6a 3 moapoOHO XapaKTepH3yeT
[UTOTOKCUYECKUI (DEHOTHIT ¥ BKIFOUaeT Mapkep nepsoit nmunuu CD94 (puc. 38B),
SIPKO JKCIIPECCUPYEMBIH B TAHHOM CIIy4ae W LUTOIUIa3MATHYSCKHE MapKephl MO3.1-
Hux cramuit nuddepernmmposkn NK-kinerox — mepdopur u rpansum b, kotopeie
TaKke ObUIH BhIpaXXeHHbIMH (puc. 38B).

Takum 06pa3oM, MpeUIokeH KOMIUIEKCHBIH MOAX0/ K UMMYHO(EHOTHIINPOBAHHIO
OMyXoJiel KPOBETBOPHOI CUCTEMBI, MIO3BOJISIFOLINI MHOTOCTOPOHHE M3y4YaTh HE TOJIb-
KO ONIACTHYIO MOIYJILMIO, HO M OCTATOYHBIC JTMM(OLMTHI M IPaHYJOLUTHI ¢ TOYKH
3pEHHsI UX IMMYHO(EHOTUITMIECKUX OCOOCHHOCTEH MPH Pa3IMYHBIX OMYyXOJISIX KPOBH.
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U.C. [lonzononos, I'.3. Ykaoya, I JI. Menmkesuy
POJIb U MECTO UIMMYHOTEPAIIUA

B JIETCKOM OHKOJIOT UM:

HEKOTOPBIE KIMHUYECKHUE IPUMEPbBI
@I'FY «POHI] um. H.H. Broxuna», Mockea

Pe3rome

NMMyHOTepanus paka — OBICTPOPA3BHUBAIOINASCS M IMEPCICKTHBHAs 00JacTh
MEIMIUHBI, MpOIIeAmas 3a IMOocieIHee AECATHIIETHEe NyTh OT JjabopaTopuil o
KIIMHUYECKUX HCCleoBaHuN. brnaromapsi akTUBHOW paboTe MO M3YyUYECHUIO MeXa-
HU3MOB B3aUMOJICUCTBUSI UMMYHHOMH CUCTEMBI C KJIETKaMH OMYyXOJIU U €€ MUKPO-
OKPYXKCHHsI, Pa3pabOTaHbl TECOPETHUCCKHAE OCHOBBI 3TOTO HANPABJICHUS B JICUCHHUH
paka. B craThe mpeacTaBieHBI KIMHUYECKHUE CIydad 3QQPEKTUBHOTO MPUMCHCHHS
pa3JIMYHBIX MOJIEeJed UMMYHOTEpaNuu y MeJUaTpU4YeCKUX MalUeHTOB C METacTa-
3amMu CONHIHBIX OIyXOJIEH B JIETKHE.

AHann3 NOoJyYEeHHBIX PE3yJbTAaTOB MO3BOJISIET MPEANOJIOKUTE, YTO UMMYHOTE-
pamnus paka AOJDKHA pacCMaTpUBAaThCS, KAK OJHO U3 NEPCIEKTUBHBIX HAIlpaBICHUN
B OHKOJIOrMH. Bo3nelicTBue Ha pas3IMUHbIE 3BEHbs] HMMYHUTETA C OJHOM CTOPOHBI
[TO3BOJISICT MOJYYUTh KIMHUYSCKUH 3((HEKT B CiIydasix, KOrjia «CTaHIapTHBIC» Me-
TOJBI UCUEPTIaHbI, & C APYrOl CTOPOHBI — MPUOIU3UTHCS K MOHUMaHUIO MEXaHHU3-
MOB OCYILECTBIICHUS] IMMYHOJIOTHYECKOIO HaJ30pa B LICJIOM.

KuioueBble cji0Ba: UMMYyHOTepamnusi, A€TCKasi OHKOJOTHS, JEHAPUTHBIE Bak-
LIUHEL

I.S. Dolgopolov, G.Z. Chkadua, G.L. Mentkevich

DOES IMMUNOTHERAPY PLAY ROLE

IN THE TREATMENT OF PEDIATRIC CANCER:
SOME CLINICAL OBSERVATIONS

FSBSI “N.N. Blokhin Cancer Research Center”, Moscow

Abstract

Immunotherapy of cancer is entering into a new phase of active investigation
both at the pre-clinical and clinical level. This is due to the exciting developments
in basic immunology and tumor biology that have allowed a tremendous increase
in our understanding of mechanisms of interactions between the immune system
and tumor cells. Clinical approaches are diverse but can now be based on strong
scientific rationales. This article presents some clinical observations which reveal
effects of immunotherapy in potentially incurable pediatric patients with lung solid
tumor metastases. The analysis of the available clinical results suggests that, de-
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spite some disappointments, there is room for optimism that both active immuno-
therapy (vaccination) and adoptive immunotherapy may soon become part of the
therapeutic arsenal to combat cancer in a more efficient way.

Key words: immunotherapy, children tumors, dendritic vaccines.

Pak — onHa u3 Hanbonee cCephe3HBIX MPOOIEM COBPEMEHHOTO MHUpPA, OKa3bIBa-
IolIas BIMSHUE HE TOJBKO Ha CyIbObl OTACIBHBIX JIIOJEH, HO W Ha II00aJIbHBIC
MIOKA3aTeNN 340POBbsI HACEIICHUSI U SKOHOMUKY cTpaH. COBpeMeHHasl Tepanus OH-
KOJIOTHUECKHUX 3a00JIeBaHUI OMHMpaeTcsi Ha XUPYPTHUIO, JIY4eBYI0O M XUMHOTEpa-
MHI0, BO3MOXKHOCTH KOTOPBIX IOCTUINIM CBOero mpezaena k Hadamy XXI Beka.
NmMmyHoTepanusi paka — OJHO W3 HANpaBICHUI HayKd, CIHOCOOHOE CKJIOHHUTH
3aMEpIIyI0 Yally BECOB B MOJb3y YenoBeka. [Ipomuio yxe Gonee 100 mer ¢ Tex
nop, kak I1. Dpiux mpeayiokus1 KOHLENIHIO MPOTHBOOIYX0JIEBOr0 MMMYHHUTETA,
n 6omnee 50 mer ¢ Tex mop, kak M. biopae n JI. Tomac 3amoXuiu OCHOBHI CO-
BpeMeHHOH mMMyHoTepanuu [1-3]. C Tex mop MHOTHE 3JIeMEHTHI 3TOW TOJIOBO-
JIOMKH BCTaJIM HAa CBOM MecTa. I10SBHIOCH IIOHMMaHUE POJIM MUKPOOKPYKEHHS B
mporieccax, MPOUCXOAANINX B Omyxoisix [4]. IIpuoTkpsuinch MeXaHM3MbI (QyHK-
LIMOHUPOBAHNS ACHAPUTHBIX KJIETOK, BOCIAJIUTENBHBIX UTOKMHOB, NK-KkiteTok n
pasmuaHEIX monmyisanui T-mumdonutoB [5—7]. B paMkax sSKcrieprIMEHTaIbHBIX
IIPOTOKOJIOB TIOJyYEHBI KIMHHYECKHE PE3yJbTAThl Yy MAalMEHTOB C JIEHKO3aMH,
aumpomamu, cOMUOHBIME omyxomsime, omyxoiasiMu ITHC mpum wcmomb3oBaHuM
IEeHAPUTHBIX  BakmuH [8], MOHOKIOHaNBHBIX aHTHUTEN [9], OmMyXOJBb-
napmwisTpupytomux T-mumdonuroB [10], NK-kmetok [11]. AxTuBHO BemyTcs
paboTBl TIO0 BHEIPEHWIO B TMPakTHKy T-mumdoruros ¢ xumepusimua (CAR T-
TuMGOITUTHI) perenTopamu [12—14].

ITo mMepe HaKOMICHNSI KIMHUYECKOTO OMBITa BCE OCTPEE BCTAET BOIIPOC: a Cy-
IIECTBYET JIM IPOTHBOOIIYXOJIEBbI HMMYHHUTET KaK OTAEIbHOE 3BeH0? Vi Heob-
XOJMMO BJIMATH Ha BCE 3BEHbS UMMYHHUTETA, a BEPHEE — HE BIIMATH, a 33aBaTh UM
JKeJaeMblii BekTop JeiicTBus? Hemapom eaMHCTBEHHas cepTUGUIMPOBaHHAS
JICHIPUTHAsI BaKIMHA IMPOTHB paKa MpOCTaThl HEe 0a3MpyeTCsl Ha CEIEKTHBHBIX
OMOMH)KEHEPHBIX TEXHOJIOTHSIX, & MOIYJIMPYET OTBET UMMYHHOM CHCTEMBI YeJIOBe-
Ka Ha OTHOCHUTEJIFHO HecIeln(pHUIecKyIo MPOCTaTHYECKYIO 1esounyto docdarazy
[15].

Pabota 110 u3y4eHnro BO3MOXKHOCTEH IMMYHOTEpAITUH paKa, OCYLIECTBIsieMasi HaMH
B paMKaXx 3KCIIEPUMEHTaIBHBIX KIIMHUYECKHUX IIPOTOKOJIOB B TeueHue nociennux 15 mer,
BKJIIOYaJIa B ce0sl KaK IPOBEICHHE MOJHOLEHHBIX TaIlIONICHTUYHBIX TPaHCIUIaHTaLMH Y
HaryeHToB ¢ Jieiikozamu (N =56) u cOmuurbiMu (Oyxoiu cemelicta capkoMbl FOumra
n =7, ueiipobnacroma, N = 8) OMyXOJsSIMH, TaK M UCTIONB30BAHUE PA3IMYHOTO POjA IIH-
TOTOKCHYECKUX JIMM(OIIMTOB ¥ JEHIPUTHBIX BakIMH (HelpoOaacToma, N = 25; omyxosu
neyeny, N = 7; ocreocapkoma, N = 6; omyxosu LITHC, n = 30).
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B kadecTBe NPOTHBOOITYXOJIEBBIX BAaKLMH HCIOJIB30BAIM AyTOJIOTMYHBIE JICHIPUT-
ubie kinetku (JIK), Harpy)keHHbIe OITyXOJIeBHIMU AHTUTEHAMH (JIU3aTOM OITYXOJIH).

Ayrosnornunsie nurorokcudeckue T-mumdornmtst (ayTollTJI) momydanu 3a cuér
CTHUMYJISIIMN  TUMQOIMTOB TAIMEHTa AayTOJOTMYHBIMU Wi ajtoreHHeiMua JIK,
Harpy>KCHHBIMH OITyXOJIEBBIMH aHTHT€HaMH. JIJIsl TeHEpaly aJUIOTEHHBIX UTOTOK-
cryeckux T-mumpormros (amwtol[TJI) wmcrons30Bamy TOHOPCKHUE TUMQOIUTHI, KO-
TOpBIE KYJABTUBUPOBAIH IN Vitro coBmectHo ¢ JIK mamuenTa, Takke Harpy:K€HHbIMU
omyxoJieBbiMU aHTureHamMu. CrocoObl mosiydeHust onmcanbl panee [16].J]anHas
nyONMKalus MOCBsIIEHa HEKOTOPBIM pe3yJibTaraM, IMOJYyYeHHbIM y OOJBHBIX C
MeTacTazamu COMUIHBIX OmyxoJjeil B aerkue. O600MNTD pe3ynbTaThl (BBULY YHH-
KaJTbHOCTH KaXJOTO OOJBHOTO M TEYEHHS €ro MaTOJIOTHYECKOTO Mpolecca) He
MpeCTaBisieTcs BO3MOXKHBIM. Ho naxke B Bue OTIENbHBIX HAOJIIOACHUI mocien-
HUE IPEJICTABISIOT UHTEPEC, MO3BOJISIIOT CAETIaTh HEKOTOPHIC 3aKIIOYCHHS U yKa-
3BIBAIOT HaIpaBJICHUE JabHEHIIIETO Pa3BUTHUS METOIa UMMYHOTEPAITHH.

Hab6mronenue 1 (2003 rom). [Mammentka 16 ner, crpagana OCCHO npaBoit meue-
Boil koctH; mepBryHO monyumia 10 xypcoB koHBeHImwoHanpHOU [IXT, JIT u Obuia
paIvKaILHO MPOOIIEPHPOBAaHA C YCTAaHOBKOM 3HAONPOTE3a JIOKTEBOTO cycTaBa. Uepes
6 mec nocne okoHvaHus Tepanuy Ha KT opraHoB rpyIHOM KJIETKA OTMEUCHO TIOSBIIE-
HHE MHO)KECTBEHHBIX METACTa30B B JIETKHX. B kauecTBe BTOpOI JIMHUM Tepanuy ObII
mpoeeneH kype ICE u npousBezeHa 0JHOMOMEHTHAsI PE3CKINS U3 00OMX JIETKUX BBI-
SIBJICHHBIX METACTa30B. | MCTONIOrNYeCcKU MIPU3HAKOB JIedeOHOro atoMopdo3a He BbI-
siBJIeHO. B paHHeM moceonepaliioHHOM TIeproe OTMEUEHO TOSIBJICHHE 2 HOBBIX OITy-
XOJIEBBIX OYaroB B MPaBOM JIETKOM. B pamkax mporpamMMbl Tepariy pe3uCTEeHTHBIX
OIyXoJIel TMaIleHTKe MpOBEICHA TalUIONICHTHYHAS aJUIOTCHHAsl TPaHCIUIAHTAIHS
I'CK. PexxuM CHMKEHHOI MHTCHCHBHOCTH BKITIOUAN B ceOs1 (htroiapabuH, Oycyibda,
AT 1 ToTanbHOe 06/ydeHue nerkux B 103e 10,8 Ip. Tpancmmantuposano 2,2 x 10°
CI34/xr (6,7 x 10°CJ13/kr) ot coBMecTmoii 10 4/6 HLA anTHrenam, 6e3 npeasapu-
TEeNBHBIX iN Vitro Manumymsinuid. [Ipodunaktrka octpoii PTIIX Brirouana B ceds 1HK-
JocriopuH M MertoTpekcar Ha a1 +1; +3 u +7. BoccraHoBneHue JEHKOIMTOB
>1,0 x 10%n ormeueno na 1 +12. TToHBIH AOHOPCKHUIl NEHKOIMTAPHBINA XHMEPH3M
yeranopuiics Ha 71 + 90. CriefryeT OTMETHTh HEOOBIYHO paHee Hadao (yxe K KOHITy 2
Mecsilia TI0Clie TPaHCIUIAHTALNK) pacipocTpaHeHHoH xponudeckoir PTIIX ¢ mopaxe-
HHEM KOXH, TJ1a3, IEPUapTUKYJISIPHBIX TKAHEH, MUIIEBAPUTEIILHOTO TPaKTa U JIErKuX.
B nocrrpancnnanTaionHoM nieproze 1o faHHbM KT Jierkiux oTMedeHo yMeHbIIeHHe
pa3mepoB MeTacta3oB Ha 1 +30 u ux nosHoe ucuesHoBenue K 1 +90 (puc. 1). Iomxast
peMHCCHs COXpaHsIach B TeUEHHE Bcero mepuona Habmonmenus (17 mec.) Ha doue
pacmpoctpaneHHOH xpormdeckord PTIIX, koTopas U craja IPHYHMHOW THOETH TaIu-
€HTKH OT SIBJICHHH JbIXaTeNIbHOW HEIOCTaTOUYHOCTH M (PHOpO3MpyIOIIero OpoHxoaib-
BeosmuTa. JlaHHOE HAaOFOACHIE IPOAEMOHCTPHPOBAIO HaM4IKeE 3(eKTa «TpaHCIIaH-
TaT-POTUB-OIyXOJIM» Yy TMAlMeHTa II0CNie TaIUIOWACHTHYHOH (T.e. YacTHYHO-
COBMECTHMOI) POJICTBCHHOW TPAHCIUIAHTAIINH.
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| =

Puc. 1. [umammka meractazoB B Jerkue OCCIO mocie rammonneHTHYHOH
TpaHCIUIAHTAIHH
a) 0 TpaHCIIaHTAIIHH
b) Hewns +30 nocre tpauciuianTauy. COKpalleHne METacTa3oB.
c) [Heusr +90 mocme TpaHCIUIaHTAIMKA. MeTacTassl HE ONPEINEISIOTCS,
pemuccus B TedeHne 17 Mec. HaOIIOACHUS.

T.x. IpenmonoxkeHne 0 TOM, YTO ITUTOCTaTHIecKnit ekt uronapadbuna, Oy-
cynbthana B 1o3e 8 Mr/kr u rydeBoii Tepanuu B 103¢ 10,8 I'p Mornu BeI3BaTH K-
TENbHYI0 PEMHUCCHIO0 Y MHTEHCHBHO IPEJICYEHHOIO MaIleHTa C PaHHUM OBICTPO
nporpeccupyomum Meracratndeckum peruanom OCCIO, He MoxeT paccMaTpu-
BaThCsl Becepbe3. Ckopee coueranue OycynbdaHa v J1y4eBoil Tepanvuu BHECIIN CBOM
HETaTUBHBIM BKJIaJ B pa3BUTHE (aTajgbHOTO JISTOYHOrO Ipolecca Ha (poHEe XPOHH-
yeckoil PTIIX. C apyroif cTOpoHBI, B MUPOBOH JINTEpaType MOKa3aHa 4eTKas B3a-
HMMOCBSI3b IPOTHBOOITYX0JIEBOT0 3¢ (exTa autoreHHo# Tpancrantamuu u PTIIX.
B Hammx wmccnenoBaHMSX, MPH NPOBEICHUH TaIlIOWICHTUYHBIX TPaHCIIAHTALMHA
MalMeHTaM C MPOTPECCUPYIOIIEH WM PEHUANBHONW ITMCCEMUHHUPOBAHHOW HEWpO-
0J1acTOMOM, 3Ta CBA3b TaK € YETKO MPOCIICKHUBAIACE. Y TAMCHTOB C PELUINBOM
HEHPOOIACTOMBI 1T0 KOCTHOMY MO3TY B IIOCTTPAHCIUIAHTALIMOHHOM IIEPHOJIE OTMe-
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Ha UMMYHOCYTIDECCHH W CBsizaHHast ¢ 3TuM aktuBanus PTIIX, mo3somsmn moy-
YUTh TOBTOPHYIO pemuccuio. [IpuuemM noOHTHCS pEeMHCCHU 10 KOCTHOMY MO3TY
yaaBasioch HeogHokpaTHO. K coxxanenuro, Hapactanue PTIIX npusoauio x pa3su-
THIO YTPOXKAIOIINX KU3HU MATOJIOTHIECKUX CHHIPOMOB M COCTOSIHHM, a HAaJaio ee
AKTUBHOTO JICYEHHs CBOJMIIO HA HET BCE NMPOTHBOOITYXOJIEBbIE ()EHOMEHBI, M CIIO-
c0o0CTBOBAJIO IPOTPECCUPOBAHHIO HepoOIacToMbl. Heckonbko et paboThl B 3TOM
HaIpaBJICHUH MTO3BOJIMIHN CAENAaTh CIEAYIONINE BBIBOABI U MPEATIOIOKCHHUS.

BO-HepBBIX, HUMMYHOTEpAIus ABJIACTCA MEPCIEKTUBHBIM HaIllpaBJICHHUEM TEpa-
MUH OMYXOJIeH, JOCTOMHBIM JaIbHEHUIIETO U3yUeHUSs.

Bo-BTOpBIX, NUMMyHOJIOrHYeCKHe (PEHOMEHBI, pPa3BHUBAIOIIMECS MTOCIE TaIjIou-
JEHTUYHOW TpaHCIUIaHTAIMM, CIIOCOOHBI OKa3bIBaTh BIMSHHUE Ha COJHIHBIE OIYy-
XOJIM, PE3UCTEHTHBIE K XUMHOIY4Y€BOIl Teparuu, 0JTHAKO Mbl HECIIOCOOHBI yIpaB-
JISITh UMHU.

B-TpeThux, o0s3aTenbHass HIMMYHOCYIIPECCHS B NOCTTPAHIIAHTAIL[IOHHOM Iie-
pHOZic HETATHUBHO BIIMSIET HA CTAHOBJICHUE TPOTHBOOITYXOJICBOTO UMMYHHTETA.

Pa3nuyHOrO poja MaHUITYJSIMU C TPaHCIUIAHTaTOM (KJIETOYHAs Neruienus u
CEJIEKIHs) HE PELIAlOT HpOOJIeMBl, T.K. JIHOO MPUBOIAT K IIyOOKOMY H AJIHTENb-
HOMY MMMYHOIE(MHUIIUTY TIPH MPOBEIECHUH TIIyOOKO# Ieruierniy, JIn0o BCe paBHO
TpeOyIOT IMMYHOCYIIPECCHH, ITyCTh U B MEHBIINX 00BEMaX.

Bompeku oxumaHuSAM, MONBITKA IOUIMBATh IOCTE TPAHCIIAHTALWK JOHOP-
ckue NK-kietku u T.11. He Okazaiuch naHauei. BepositHo, mpu4uHa 371ech KpoeTcs
B Hall€M HCIIOHMMaHWM, HAa JAaHHOM OJTalle, MEXaHU3MOB UMMYHUTETA IMPOTHUBO-
OITyXOJICBOI'O, 1a U UMMYHHUTETA B LICJIOM.

B Hacrosiniee BpeMs MbI BelleM IPOrpaMMy TEparul pe3UCTEHTHBIX, WHKypa-
OenbHBIX CONUIHBIX OIMYXOJeH, B paMKax KOTOPOM JlelaeM MOIBITKY H0a00parh
KIIIOYH K PELICHHIO MPOOJIeMBbl KOHTPOJIS 3JI0KaYeCTBEHHBIX KJIETOK Ha (oHe HM-
MYHOCYIPECCHH, HEN30€KHON IOCIIE TAIUIONICHTUYHON TPaHCIUIaHTAINH.

1. Hauwmnaewm c BbIOOpa HOTEHIMAIBEHOTO JOHOPA CPEAM COBEPIICHHOJIETHUX

WIEHOB CEMbH MAIHEHTA.

2. ToroBuM MHIMBHAYyaNbHbIE TPOTHBOOITYXOJIECBBIC JCHAPHTHBIC BAKIMHBI Ha
6aze JEHIPUTHBIX KJIETOK IOHOPA M OITyXOJIEBOTO MaTepHaia PEeLHITNEHTA.

3. TloTeHmuanbHEIN TOHOP BaKIIMHUPYETCS 3TOH BaKIIMHOU C LEIbI0 (GOpMHU-
POBaHUsI y HETO MPOTHBOOITYXOJEBOTO KJIOHA JIMM(OLUTOB, a TAKKE —
JUMGOIMTOB TTAMSITH.

4, ITocne nosiBeHUs pCaKkiun runepuyBCTBUTCIBHOCTU 3aMCJICHHOTO THUIIA

B MECTax MHBEKIUH BaKIMHBI (YTO SIBIACTCS, B HAIIEM MOHMMAHWH, CHT-
HAJIOM: LIeJIb JIOCTUTHYTA), y JJOHOpa cobupatoT nepudepudeckue ['CK st
TPaHCIUIAHTALUH MTAI[UEHTY.

TpancmanTaT epenauBaeM 0e3 IpeaBapUTEIbHBIX MaHUITYIISIIAH.

6. B mocrrpaHCIUIAHTAIMOHHOM HEPHOJE NTPOBOJUM CTAaHIAPTHYIO HMMYHO-

CYIIPECCHIO.

o
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7. TIlapamrensHo B 1a0opaTopuy MPOMCXOOUT HapallMBaHWE LUTOTOKCHYE-
CKHX JTMM(OIMTOB NMPEBaKIMHIPOBAHHOTO JIOHOPA Ha JEHAPHTHBIX KIIET-
Kax, Harpy>KeHHBIX JIM3aTOM OITyXOJH PELHIUEHTa. JTH JNMQPOUUTHI pe-
TYJSIpHO TpaHcy3upyeM HalMeHTy II0Ciie TPAHCIUIAHTALWU B IEPUOJE
artuTa3sull KPOBETBOPEHUS WM TIIyOOYalIIedl MMMyHOIETpeccHeil ¢ IeNbio
KOHTPOJISI pOCTa PE3UAyalbHBIX 3JI0KaYECTBEHHBIX KIEeTOK. Cpasy mocie
BOCCTaHOBJICHUSI KPOBETBOPEHUS U YCTAHOBJICHUSI JIOHOPCKOTO XUMEPH3Ma
y pPELMIHEHTa HAYMHAEM LUKJI BaKIWHAIWK GOJIBHOTO IMPOTHBOOIYXOJE-
BBIMU JICHAPUTHBIMH BaKIIMHAMH HAa OCHOBE JACHJPUTHBIX KJIETOK JIOHOPA.

8. MpsI npearnonaraeM, 4To HallM4ue y PELMIHUEHTA JUMQOIMTOB MaMITH,

c(hOopMHPOBABLIMXCS B NPOLIECCE BAKIMHAIMU JOHOPA, TO3BOJIUT MalHeH-
Ty OTBETHTb Ha CIEIU(PHUUIECKYIO0 aHTUTCHHYIO CTUMYJISALIMIO, HECMOTPS Ha
MIPOBOJMMYIO MMMYyHOCynpeccuio. IIpu 3ToM yduThIBas LieleHanpaBieH-
HBIH XapakTep HMMYHHOTO OTBETa, HE OyJAEeT IOSBICHUS WX 000CTPEHUs
PTIIX.

[pumep 2. bompHoit 9 meT. 2 perunue nuccemuHupoBanHoir OCCHO B 2013.
IepBuano — OCCIO Ta3a, B cBsi3u ¢ uyeM oH noay4ui 10 kypcos XT u omnepaiuio,
IOCJIE Yero HaXOAMJICA B PEMUCCHU B TeueHHe 13 MecsIeB OT OKOHYaHHS TepaIuH.
B cBs13u ¢ mepBhIM KOMOMHHPOBAHHBIM PEIUINBOM (Ta3, Jerkue) B ceHTssope 2013
r. naient noiayyuna XT 2 nunuu; JIT 10,8 I'p na nerkue; BXT ¢ tpancruianTanu-
eit ayronornynbix KIII' u nydeByro Tepamnuio Ha NEPBUYHYIO OMYXOJb B 03¢ 52
I'p ¢ nomubM 3¢ dexrom. [Ipu koHTpOIBEHOM 00caenoBanuH uepe3 11 mec. or BXT
BBISIBJICHBI O4ard B 00OMX JIETKUX. PenmanB ObUT 10Ka3aH TMCTOJIOTHYECKH ITOCTe
Topakockonuueckor omepanuu. B cenrsOpe 2014 r. mamueHT B3AT Ha JKCIEpU-
MEHTaJIBHYIO NIPOTrpaMMy JieueHUsl. MaTh, BHIOpaHHAsl B KadyecTBE JIOHOPA, MOIy-
yra 3 BaKIMHALMK, Ha (OHE KOTOPHIX pa3BMIIach BelpakeHHas peaknus 13T B
MeECTax BBEICHUS BaKIMHBI C TPAH3UTOPHOW peakiyell perdoHaJbHBIX JTUMQaTn-
gecKuX y37oB. B okTsa0pe 2014 1. mocie mpoBeaeHHsI KOHIAITMOHUPOBAHUS, BKITIO-
garomiero QuronapabuH, Tpeocyibdan, Mendaran u AT, Obun TpaHCIDIAaHTHPO-
BaHBI HEMAHHITY/THPOBAHHbIE ITepH(EPHUECKIe CTBOIOBBIE KIETKH B 03¢ 6,6 x 10°
CJI34%/xr u 2,2 x 10° CJI3+/kr. Ipodunakrnka PTIIX BKiIIOYaTa TAKPOIAMYC H
MeToTpeKcaT. JJOHOPCKUE IIUTOTOKCHYSCKHE TUMQPONHUTHI B 103¢ 3,4 X 108 CI3/kr,
mepenuThl B MHU +4; +7 u +11. BoccTanoBnenue nefikoruTos > 1,0 x 10%n 3aduk-
cupoBaHo Ha 1 +15. Uepes 24 waca mocne 3 TpaHCHY3UH TOHOPCKUX IUTOTOKCHYC-
ckux nuMpouuToB (I +12) OTMEYEHO MOSIBICHUE 3yIAIICH CBINU, YTO PACLIECHEHO,
kak octpast PTIIX I crenenu. Ilocne kKOpoTKOro Kypca cTe€pouoB BCE MPOSIBICHUS
K 1 +23 xynupoBansl. Ha 1 +20 3adukcupoBan mosHbeId ToHOpCKuil xumepnsm. C
Il +28 Ha4yaTo BBeJICHHUE MAIMEHTY JOHOPCKHX JCHAPUTHBIX KJIETOK, HArPyKEHHBIX
OITyXOJICBBIM JIM3aTOM ¢ MHTepBajoM 1 pa3 B 3 Henenu. [locne mepBoii BakiuHa-
LMK OTMEYEHO NosiBieHue peakiuu ['3T B MecTe BBEZICHNS BaKIIMHBI B BU/IE MaILy-
ab1 1-1,5 cM. (puc. 2).
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Puc. 2. Peakuus I'3T nHa ¢oHe BakiuHauM AEHAPUTHOM NPOTHBOOIYXOJIEBOH
BaKIMHON y MalMeHTa IMocje TalIoNACHTHYHONW TpaHCIIAHTaIllMd TeMOII03THIEC-
KHX CTBOJIOBBIX KJIETOK.

Bcero npoBeaeHo 3 BaKIMHAINH, COMPOBOXK/IAIOMINXCS HAPACTAHHEM PEaKIIH
I'3T. IIpusnakoB octpoit PTIIX nHer. HaGmronaercs popMupoBaHue JIOKaIN30BaH-
HO¥M (opMmbl XxpoHndeckoit koxxkHoi PTIIX. Tlocie 2 MecsieB MOMHONH PEMHUCCHH, B
ssuBape 2015 na KT rpyaHoit KJIeTKH OTMEUYEHO IMOSIBICHHE JIETOUYHBIX METACTa30B
B 30HaX IMPEXHEH JIOKaIu3aluu.

Jpyrux poxanu3anuii penyuauBa M HOBBIX OYaroB B JIETKMX HE BBISBIEHO. B
deBpane 2015 r ymaneHsl BUAMMBIE METACcTa3bl U3 JIEBOTO Jierkoro. [lnanupyercs
MPOJODKEHNE UMMYHOTEPANUU U yJalleHHe OJUHOYHOrO MeTacTa3a U3 IIPaBOro
JIETKOTO, IPH YCIOBUH OTCYTCTBUS HOBBIX OIyXOJEBBIX OYaros.

Takum 06pa3oM, IpoBeeHNE PEATIOKEHHON HAMH CXEMbl IMMYHOTEPAIINHU He
BEI3Bano aktuBanuu octpod PTIIX mmm popmupoBanre HENMPEeOTOTHMON TOKCHY-
HOCTH B IOCTTPAHCIUIAHTALMOHHOM IEPHOJE, W HE CKa3aJoCh HETaTHBHO Ha BOC-
CTaHOBJICHMHM KPOBETBOPECHUS WM HMMMYHHTETa IIOCIE TalJIOWACHTHYHONW TpaHC-
IUTAaHTALNH.

Taxxe 3a 3TOT NepHUOJ HE OTMEYEHO U3MEHEHUS B IOKA3aTelsIX 3J0POBbs J10-
HOpA, MOJYYHBILIEr0 BaKIMHAIIMHN [TPOTUBOOITYXO0JIEBEIMHU JCHAPUTHBIMU BaKI[MHA-
mu. IlpomomkeHne MMMyHOTEpamuyd C OJHOBPEMEHHBIM YIAICHHEM BUIMMBIX
OIYXOJIEBBIX 04aroB MPOJUKTOBAHO IOCTYJIATOM, YTO, IO BCEH BUIUMOCTH, KOJIH-
YEeCTBO OIyXOJIEBBIX KJIETOK B OYare UMeeT 3HauU€HUe JUIs pe3ybTaToB TepaIuH.
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NMMyHHast cucTema, ecid U CIOCOOHAa KOHTPOJIUPOBATH OMYXOJb, TO JIHIIHh
CyOKJIMHUYECKUE odYard, c(hOpMUPOBAHHBIE OTHOCHUTEIHHO HEOONBIIMM KOJHUYE-
CTBOM OITyXOJIEBBIX KJIETOK. TaKke BO3MOXKHO, YTO KOJIHUYECTBO BBOJUMBIX IOHOP-
ckux LTI u dopmupyromuxcsi B Opranu3Me namuenta Ha GoHe uMMyHOCyIpec-
CHH, HEIOCTATOYHO JUISi KOHTPOJISI KPYITHBIX OYaroB.

COOTBETCTBEHHO, KaXETCsl JIOTHYHBIM YAAJSTh BUAMMBIC METAcTasbl, CyIle-
CTBOBABIIIME JI0 HAYala JCYSHUsI OYaru, €ciii OHH MOSIBISIIOTCS — B HAJIGXK/IE Ha TO,
YTO KJIETKA UIMMYHHOU CHCTEMBI OyIyT YCHEITHO 00pOThCs ¢ Oosee MEIKUMH OYa-
ramu 0oJie3HH, 00ecrieYyrBasi PEMUCCHIO.

Ilokazamenvno é Imom cmouicae ciedyloujee Hadaroenue.

ITpumep 3. [eBouka 5 yiet, AuarHo3: remarobnactoma IV craguu ¢ meracrasa-
MU B JIETKUX; MOJy4wia 4 Kypca XHMHOTEPAIIH MO0 MECTY JKUTEIbCTBA. Y POBEHb
ADII cumsuics Ha ¢done Tepamuu ¢ 608 (mepen mepeboiM Kypcom XT) mo 388
ME/mn (nocne 4 kypca XT). ITo ganubpiM KT nerkux oTMedeH MOJHBIA perpecc
meracta3oB. [lannentka rocnutanmusupoBana B HUM JIOul’ anga omepaTtuBHOroO
BMEIIATEIECTBA B 00BEME JIEBOCTOPOHHEH T'€MHUTEIAaTIKTOMHH Tepel KOTOPBIM
otMmeuen poct ADII go 2737 ME/mirt; mocieiHuiA HOPMATH30BAJICS B TIOCIIEOEpa-
LIMOHHOM riepuosie Ha (oHe 2 KypcoB koHBenununonanbHoit XT. Yepes 4 mec. oT
OKOHYaHHUs Tepanuu oTMeueH poct ypoBHs ADII no 88 ME/Mi, nosiBienne mera-
cTazoB B 0b6oux yerkux. B mpomecce mposenenus 4 xkypcos XT BTOpoi JuHHH C
Mmapra 1o urosb 2011 r ormeuaercs HopMmanuzaums ADII u perpecc jmeroyHnIx
MmeTacta3oB. Uepe3 3 mec. (centsiopr 2011 r) ormeueno Hapacranue ADII, ypo-
BEHb KOTOPOTO J0CTUT K nekabpro 2011 r. 294 ME/mn. Torma sxe AMarHOCTHPOBaA-
HBI 2 MeTacTasa B Jierkux g0 0,7 cM B nuamerpe Kaxaplil. [lanuenTka Obuia BKITIO-
YeHa B MpOrpaMMy MMMYyHOTepanuu. B TedeHue mepBbix 3 Mec. nomydnna 4 BBe-
JeHus JeHapuTHOH Bakumeel (2-4x10° Kmerox) m 5 BBemenmii aytollTJI
(3,57 x 108 keToK). Peakuus I'3T oTMeueHa mocje mepBoro BBEICHUS JACHAPHUT-
HoW BakuuHbl. Peakiun Ha BBenenue ayrol|TJI ne 6puto. Habmonancs poct ADII
1m0 438 ME/mit u yBenudeHue pa3MepoB JIETOYHBIX MeTacTa3oB 10 1,2 cM B aua-
MeTpe. HoBbIx ouaros B jerkom He Obiio. B mapre 2012 r ObIio perieHo BBECTH
amnol[TJI (6,5x10° xierok) mpoTus ayTonormuneix JK MamueHTa, HArPyKEHHBIX
ADIT (6,5 x 108 KIETOK). MHTepecHO: eclii MepBOe BBEIEHHE COMPOBOXKIAIOCH
BBIPKEHHOW OOIIEBOCIATUTEIILHON peakiueil ¢ 03H000M U mxopaakoi > 39 °c ,
TO BTOpPOE€, C MHTEPBAIOM B 48 4, BBI3BAJIO JIMIIb HE3HAYMTEIHHOE ITOBBIIICHUE
temreparypsl Tena go 37,7 °C. B utone 2012 r. nmpu KOHTPOJIEHOM 00CICIOBAHUHI
ypoBeHb ADIIT 2282 ME/mn. Ha KT rpyaHO# KJIeTKM U OPIOIIHO# MOJIOCTH Ompe-
JIEJSIFOTCSL 2 paHee BBIIBIICHHBIX MeTacTasza B Jerkux pasmepom 1,5x1,5x1,6 cwm,
JIpyTUX TIposiBIeHuil Oone3Hu HeT. [IponsBeneHa aTUNu4Has pe3eKuus 2 cerMeH-
TOB JICTKOTO B TIpe/esiaX 3I0POBbIX TKaHeU. [lpu eucmonozcuyeckom ucciedo8anuu.
k nneHTudukanun npurogao 100% 3mokadecTBEHHBIX KIETOK, IIPU3HAKOB JIedel-
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Horo matomMopdo3a HeT. B mocieonepaiimoHHOM NepHo/ie POBENICHO IO OJTHOMY
BBegennio aytol[TJI (7,65x10%) u amtollTJI (2,5x10%). B o6oux cmyuasx ITJI
OBUIO TOJIyYEHBI IPOTHB JACHIAPUTHHIX KJIETOK IAIMEeHTa, Harpy>KeHHBIX OITyXoJie-
BbIM Jin3aToM. Yepe3 3 mec. ot onepanuu (okrsaops 2012 r) KOHCTATHPOBAHA MO
Hast pemuccus (ADII< 5 ME/mi). B 3T0T nepuon 60ibHast OJJHOKPATHO BaKIIMHH-
poBaHa ayrtosnormuHoi JB. Ot panpHelined Tepanuyd poAUTENM OTKa3zaluch. B
HacTosIee BpeMs y NalUeHTKH B Te4eHue 28 Mec. OT OKOHYaHHS UMMYHOTEPAINH
COXPaHSIOTCS KIIMHUKO-1a00paTOpHask M PEHTI€HOJIOTHYECKasi PEMHCCHSL.

He menee nHTEpECHBIE PE3YIBTATHI MTOIYUYCHBI IIPH TOCIEI0BATENIFHOM IpUMe-
HEHWH ITUTOTOKCHYECKUX JIMM(POLNUTOB U XUMHOTEPAIIHH.

[MTamment 11 mer, ¢ remarokapuuHoMoit T3NoMy, moctynun B POHIL B mae
2010 r. TTonyumn 10 kypcoB KOHBeHHHMOHANbHONH XT MEepBO# JIMHHUH, BKIFOYAO-
el JoKcopyOHIMH, KapOomiaTHH U nuciuiatiH. [locine nepBeix 6 KypcoB mosy-
yeH 1o AaHHbIM KT wactnuseiii a¢pdext. OTmevanock cHmwkenne ypoBHs ADII ¢
1525 makcumanbao 10 10,4 ME/min. XumuoTepanus OpoBecHa B paMKaX MOAro-
TOBKH K TIPOBEJICHUIO TPAaHCIUIAHTAIMK ITeyeHu. K coxkaneHuto, B TpaHCIUIAaHTALlUU
OT TPYIHOTO JJOHOpa OBIJIO 0TKAa3aHO; HU OJUH 13 3 MOTEHIMAIBHBIX POACTBEHHBIX
JIOHOPOB HE ITOZIOIIEN MO TEXHHYECKUM M MEIWIMHCKAM Npu4nHaMm. B cBs3m c
TEM, YTO OIyXOJIb NIepecTalla OTBe4aTh Ha npoBoauMyro XT, Hadancs poct ADII.
Pemeno B mione 2011 mpoBecTH pacHIMpeHHYIO T€MHTENaTIKTOMUI0. Omneparus
nMena [eTbl0 MaKCUMAJbHYIO IIUTOPERYKIWIO W TONyYNTh MaTepuan Al Jallb-
Hellel MMMyHOTepanuu. B mocineonepallmOHHOM NEPUOJE NALUUMEHT NOoJIydall B
teuerne 6 mec. JIKB. ITocie 3 Bakumuanuu ormeueHo Gpopmuposanue I'3T u pe-
T'YJISIpHOE TIOSIBJICHHE OOIIEBOCHAINTENBHBIX pPEeaKkiuii B MepBble /2 4aca Mocie
BakuuHanuu. [Tocie ¢popmupoBanust ['3T nepeBeieH Ha B/B BBEJIEHHUS ayTOJOTHY-
Hbix 1 ayuioreHHsix L[TJI. Benenus L[TJI, momy4eHHbIX MPOTUB KIJIETOK Ienaro-
KapIMHOMbI MaruenTa B 103e 3,6—4 x 10® compoBoxkmanucs mogsemMom Temiepa-
Typbl 10 39,5°, 03H000M, OosiMu B oOnactu miedenu. [Ipu Y3U orMedanoch mo-
BBIILIEHHE YXOT€HHOCTH OIMYXOJEBBIX Y3JI0B B I€YEHHU C (OPMHUPOBAHHEM BOKPYT
HUX BOCIIAIMTENILHOIO Basla. MIHTEHCHBHOCTh BOCHAIUTEIBHON peakiuy Hajana c
KaX[pIM TIOCIenytonmm BeeaeHneM (uuatepsai 7—10 mweii). 3a 8 mec. mMMyHOTe-
pamuu (07.2011-03.2012 r) — memneHHbIil pocT ypoBHss ADI] MakCHManbHO 110
106 ME/mi. B anpene-mae 2012 r otmeuen peskuit poct ADII g0 460 ME/min u
MOSIBJICHHE HOBBIX 0YaroB B II€YCHU. B miaHe MoaroToBKH NManyeHTa K TpaHCIUIaH-
Tanuy nedeHu B Mae 1 B uiose 2012 r. mpoBeaeHo 2 Kypca XMMHoOTEpanuu udoc-
¢amua-uucuiatia. Habmonanace crabunmsanus nponecca co cHikeHneM ADI]
10 21 ME/mi. B centsiope — peskuii poct ADIT 1o 200 ME/Mi1 u nosiBneHue Merta-
cTa3oB B oboux jerkux. Ilepex ciaemyrommmM aHanorn4HeM KypcoMm XT mamueHT
nomyann 2 Beexenns aytol[TJI (mo 3,6x10° na kaxmoe BBemenme). Tperwit Kype
XT mposenen 28-29 centsiopst 2012 r.. ITpu kouTponsHoit KT B neHs +5 ormeue-
HO 3HAYHUTEIIFHOE YMEHBIICHHE METACTA30B B JIETKHX.
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VY4uuThIBask MOJIOKUTEIBHBIA d3PPEKT OT KOMOMHUPOBAHHOTO MPUMEHEHUS UM-
MYHO- M XHMHOTepamuH, 3a 48 yacoB 10 Hayana cneayromero kypca XT (19-20
okTsiOpst 2012 r) BBenens amtorennsie IITJI (6x10° kierox), a uepes 96 4 mocie
BBEJICHHS XMMHONpenapaToB — ayromoruunsie LITJI (1,2x10°% krerox). Ha KT ot
27 oktsa0ps 2012 r orMedaeTcs NCUE3HOBEHNE BCEX BUAMMBIX METAcTa30B B JIET-
kux (puc. 3). [Ipu 3TOM OTMEYEHO MEIJICHHOE YBEIHMYCHUE MACCHI OIyXOJIH B Ie-
yeHn. B kpoBu — crabmmmsanus yposas ADIIL. Ha stom ¢oHE HEOXKUTaHHBIM OKa-
3aJICsl CYUIECTBEHHBIN pocT snurenuanbHoro Mapkepa CA-125 ¢ 9 (mepen XT) no
19,7 E/mn. Ciiycts 3 Heienu manueHTy Obliia clejlaHa TPaHCIUIAHTAIKs TIEYeHH OT
TPYHHOTO a0HOpPA. IIpy THCTONOTNYECKOM aHAIN3€ BBISBICHBI OIyXOJH 2 THIIOB!
nepBast — rermnaTokapluHoMa ¢ MHAeKcoM nposndepanun 30%, BTOpas — IpOTOKO-
Basl XOJIAHTHOKapIHHOMA ¢ MHIeKcoM mposudeparuu 0,1%. Yepes 4 mecsia pas-
BUJICS PELIMIUB 110 OpIOLIMHE, MPOJODKEHAa HIMMYHOTEpAIus B pa3InYHbIX KOMOU-
Haiusx. [lanueHt npoxui 25 MecsileB Mociie TPAaHCIUIAHTAIlMM U MOTHO OT Mpo-
rpeccupoBaHusl 3a00JIeBaHUsl B OPIONIHOM MojocTH. [IpU3HaKoB penuanBa Onyxo-
JIM B JIETKUX HE OBLIO BBISIBJICHO MPH CAMOM TIIATEIIEHOM HaOJIIOICHHH.
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Puc. 3. JluHaMrKa METacTa30B B JICTKHX Yy MMAIMEHTA C TeMaTOKAPIIMHOMON Ha
(hoHE KOMOMHHUPOBAHHOTO MPUMEHEHHSI UMMYHO- U XUMHOTEPAIIHH.

a) MeracTassl B ipaBoM JierkoMm. [losiierue u poct Ha (oHe 2* KypcoB
XuMHuoTepanuu npochaMua-uCIIaTHH.

b) monoxurensHas AMHAMUKA MOCKE 3-T0 Kypca XMMHOTEPaIuH,
BKITIo4aroniero upochamun-uucruiatid. 3a 10 queit no Hawana XT
npousseeso 2 seeaenus ayrol[TJI (1o 3,6 x 10° na kaxoe
BBC/ICHHE) C HHTEPBAJIOM B 2 JIHS.

C) UcuesHoBeHHe MeTacTa3oB nocie 4-ro Kypca Xumuorepanuu. 3a 48
yacoB 10 Hadana kypca XT (19-20 oxrs6pst 2012 1) ObLTH BBEICHBI
amtol[TJI (6 x 10° kietox), a uepes 96 YaCOB HOCIE BBEICHHS XH-
Muonpernapatos - ayroal[TJI (1,2 x 10° kreTok).

B nacrosimmee Bpems B HUM JIOul” y nmereit crapiie 2 neT HpUHSAT MPOTOKOI
JICUYEHHsI METaCTaTHUECKONW HEHPOOIaCTOMBI C TOPaKEHHEM KOCTEH, BKIIIOYAIOIINI
B ce0sl Ha 3aKIOUnTeNbHOM dTarne komOuHamumio BXT u mmmyHoTepanun. 3a 48
yacoB 10 BXT manueHT mosmydyaeT aJuloreéHHbIE IUTOTOTOKCHYECKHE JIMM(OLUTHI,
3aTeM, B PaHHEM IOCTTPAHCIIAHTAIMOHHOM IepHoze, Ha (DOHE amga3suy BBOIAT
ayTOJIOTUYHBIE ITUTOTOKCHYECKHE JUM(OLUTHI 2 pa3a B HEAETIO IO BOCCTAHOBIIE-
Hust KpoBeTBopeHus. C mHs +30 manueHTH HOIyYaroT ayTOJIOTHYHYIO JEeHIPUTHYIO
BaKIIMHY C MHTepBaJIOM 1 pa3 B Mecsill B TeueHue 12 mec.

AHaM3Upys ONbIT MIPUMEHEHUST AJUIOT€HHBIX [[UTOTOKCUYECKUX JIMM(OIINTOB,
MBI IIPENIOJIOKHUIIN, YTO MX JAEUCTBHE HAIPaBICHO HE CTOJBKO HAa CaMH KIIETKU
OMYXOJH, CKONBKO Ha KJIETKH MHKPOOKPY>KEHHS, COCTOSIIEro MX HOPMaJIbHBIX
muMQonHUTOB, MakpoharoB M T.II. ManueHTa. [Ipy HapylIleHHH B3aUMOJEHCTBUI B
CUCTEME OIyXOJIb-MUKPOOKPY>KEHUE UyBCTBUTEIBHOCTh K XUMUOTEPAIINY MEHSET-
cs M Te KOMOWHAIMM TpEnapaToB, KOTOpPBIE Ka3aluCh yxke Hea(pdeKTHBHBIMHU,
HAYMHAIOT BHOBb OKa3bIBAIOT BEIPAYKCHHBIM ITUTOCTATHYECKOE ACHCTBHE.
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Bo03M0XKHO, MEXaHU3M PE3UCTEHTHOCTH 3JI0KAUYECTBEHHBIX KJIETOK 00YyCIIOBIIEH
HE TOJBKO MPOLIECCAMU U PEaKIUAIMHU, IPOUCXOIAIIUMY BHYTPH HUX, HO H, TIPEXKE
BCET0, MUKPOOKPY>KCHHEM 3 a0COITIOTHO HOPMAIBHBIX KIIETOK?

To, 4To IMMyHOTEpanusi MOKeT ObITh A3PPEKTHBHA B CIIydasx, KOrja ucdyepa-
HBI BCE CUHUTAOLINECH TPAJUIMOHHBIMH WM OOINEHPUHSTHIMH CPEACTBA TEPAINH
3JI0KaY€CTBEHHBIX OITyXOJIEH, YK€ HE TOJUIEKUT COMHEHHIO. Y MalUeHTOB JOCTHU-
raerca He MPOCTO CTa0MIM3aNys IpoIecca, a Jaxe MOJIHAsA M JUINTEIbHAsT PeMIC-
cusi. K coxxaneHuro, B GONBIIMHCTBE CIIy4aeB PaHO MM IO3[HO OIMyXOJb PELUan-
Bupyert. JleicTBIe NMMYHOTEpAIIUN 3HAYUTEIbHO O0Jiee HAIIPABICHHOE, TOYCUHOE,
4yeM, K IPUMEPY, XUMHOTEpaIuu, KOTopast «ObeT Mo ruromaasm”.

B stom ee mmtocel. Ho B 3TOM e u MuHychl. Co3naBasi IUTOTOKCHYECKHE
JTUMQOIMTEI, MBI 38JIa€M UM OIpEIeICHHbIN BEKTOp MU GEPEHIIMPOBKH U ClIelHa-
nu3anud in Vitro. B mpouecce KyJnbTHBUPOBaHHS MPOTHBOOIYXOJICBOI ACHAPHT-
HOM BaKLMHBI MBI HE MOXEM KOHTPOJIMPOBATh, KaKU€ U3 MHOXKECTBA AHTHUIEHOB,
COJIepIKaIMXCsl B Ju3aTe (a 3TO elle K TOMY )K€ U He YHCTas KyJbTypa KIETOK),
BbIOEpET ACHAPUTHAS KJIETKa Il IPe3eHTallMd Ha CBOMX perenropax. Knnxude-
cknii 3¢pdeKkT Ha HaYaTBHBIX 3TANlaX WMMYHOTEPANHH CBUACTEIBCTBYET. B psC
CIy4yacB IMPOUCXOAWT TOMAJaHHe B MUIIEHH, HO HOCUT OHO HEYIpaBIISIEMBIN Xa-
pakrep. HepemeHHbIM OCTaeTCst BONPOC, 4T AeNaTh ¢ HAUEHTaMH, OTBETHBLINMHU
Ha UMMYHOTEpAIHIO, OCOOCHHO, KaK HU MapafoKCaJbHO, C TEMHU U3 HUX, y KOTO
MOJIyYeHa MOJTHAsI KITMHUYECKas!, TabopaTopHast 1 PEHTT€HOJIOTHIECKast PEMHCCHS.
JloOuiuch I MBI 3paiKalii BCEX 3JI0KAUYECTBEHHBIX KJIETOK MJIHM TOJBKO obec-
NeYnBaeM KOHTPOJIb OOJIE3HH Ha cyOKiIMHHYeckoM ypoBHe? Kak nmonro mpospoi-
*aTh UMMyHoTepanuio? OnbIT Hamei padoTsl ¢ rimoMamu LIHC nemoHcTpupyer:
0osbHBIC, mocturime pemuccuu no ganHbiM MPT u 19T u coxpansromue ee Ha
MPOTSDKEHUH 2—3 JIET, MOTYT peluaAuBHpoBaTh. [IpaBaa, B 3TOoM ciryuae Habirona-
€TCsl, ITyCTh HE3HAUYUTEIbHOE, HO U3MEHEHHE B THCTOJOTUYECKONW KapTHUHE pely-
JTUBHOHM omyxonu. Hanpumep, ¢ rimo06i1acToMbl JHarHO3 MEHSETCSI Ha TIIMOCapKO-
My, popManbHO, Ha TaHHOM 3Tare 3HaHWH, BXOAALIYIO B TPYIINY TIHAJIbHBIX OIy-
XOJIe!, HO, HECOMHEHHO, OTJIMYAIOIIEHCs OT KaXkKI0M U3 HUX HE TOJIBKO Ha yPOBHE
CBETOBOW MHKPOCKOMNHH, HO M TI0 aHTUTE€HHOMY COCTaBy. TOYHO Tak ke, B ONH-
CaHHOM BBIIIIE CITydae, y MalneHTa ¢ TernaTokapuuHoMon Ha (oHe > dexTruBHOTO
COUYETaHHOTO MPUMEHEHNSI HNMMYHOTEPAITUN ¥ XUMHOTEpAnuy, Ha ()OHE CHIDKCHHSA
ypoBHst ADIT nabmonancs poct CA125, a uccnenoBanue pparmenra ynaneHHOR
NICYEHHU BBIIBWII HAIW4YME HE OJHOHM, a IBYX OITyXoJeH. DTO yKa3blBaeT Ha TOT
¢axT, 4To B mpolecce JUIUTeNbHON U () ()EKTUBHON UMMYHOTEPAITUH IPOUCXOIMUT
CEJIeKIIMS OIYyXOJIEBhIX KJIOHOB H/HIM MUKPOOKPY)KEHHS B Omyxosd. Takum obpa-
30M, IEPUOAUYECKasi CMEHA BapUAaHTOB M CXEM HMMYHOTEpAIUH, IePUOAUIECKOE
MOJKJIIOUEHNE XUMHUOTEPAUU U APYTUX METOAOB JEUEHUS BBIMNISIIAT JOITMUHBIMU
U OTIpaBJaHHBIMHU.

JanHas myOumkanusi mpeciieyeT LEebi0 IpeACTaBIeHUE KIMHUYECKUX JIaH-
HBIX, TIOJYYEHHBIX Ha MPOTSDKEHWH TOciefHuX 15 jer B mporecce nmpuUMeHEHHS
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Pa3NIUYHBIX BHIOB MMMYHOTEPANNU Y MOTEHINAIEHO WHKYpaOeIbHBIX MallUeHTOB
¢ MeTacTa3aMH B Jierkue. HecMoTpst Ha TO, YTO B 3THUX pe3ysbTaTax Hay4dHas co-
CTaBIISIIOIIAST B MPUHSATOM B HACTOSIIEE BPEMs CPEIM HCCIeAoBaTelei MOHATHH
MUHMMAaJIbHA, PE3yJIbTATHI IS MAIHEHTOB HE OTVIMYAIOTCS OT TAKOBBIX, MOIyYEH-
HBIX TP TPOBEJICHUN CAMBIX JOPOTOCTOSIINX, HAYKOEMKHUX M BBICOKOTEXHOJIOTH-
YecKuX nporpamm jedeHus. C OIHOI CTOPOHEI, B YCIOBUAX MeUIINTa KBATH(H-
IUPOBAHHBIX J1a00OPATOPHBIX PAOOTHUKOB, OTCYTCTBUS ()MHAHCHUPOBAHUS HAYUHBIX
IIpOrpaMM €O CTOPOHBI FOCYJapCTBa, NPU3PAYHON BO3MOMXKHOCTH MOJIYYEHHUs MOJI-
HOLIEHHBIX T'PAaHTOB, a, TIABHOE, BO3MOXKHOCTH CaMOMY YYECHOMY PaCHOPSIKATHCS
3TUMH CPEJICTBaMH B IIpolecce paboThl, HEBO3MOXHO CEPhE3HO, HA COBPEMEHHOM
YPOBHE M3y4aTh MEXaHU3MbI BO3AEHCTBHSI IMMYHHUTETA Ha OITyXOJIb U OPTaHU3M B
uesnom. Ho, ¢ npyroii cTopoHBI, yYUTHIBas OTHOCUTEIbHYIO POCTOTY IPUMEHsIE-
MBIX METOJMK UMMYHOTEpAINu, Mbl IMEEM BO3MOXKHOCTb OBICTPO BHEAPSTH UX B
MIPAKTUKY, TOIy4aTh Pe3yIbTaThl 1 MOAN(UIIMPOBATH HAIIN MPOrPaMMBI, UCIIOJb-
3ysl €IMHCTBEHHBIH JOCTOBEPHBIM KPUTEPHI TIOZHAHUS HCTHHBI — ITPAKTUKY .
Bonpekn pacxokeMy MHEHHIO, 3a IIOCIEIHHME TOJbl HayKa B MEIHMIMHE BCE
JlaTbIlle YXOAWUT OT KIIMHUKH, ¥ YK€ SIBHO BBIIIIA 33 TIPE/IEIIbl HOHUMaHMS IIPaKTHye-
CKHX BpaueH, KOTOpBIE UCTIONB3YIOT JOCTI)KEHHUS TCHETHKH, XUMUH, (PU3MKH, ONTH-
ki ¥ T.11. COBPEMEHHBIH y4YEHBIN rOJJaMU OBJIa/IEBAECT HECKOIBKUMH YETKO OIpesie-
JICHHBIMH (DaKTOpaMM M HUX B3aUMOJECHCTBHUAMH, NOCTUras COBEpIICHCTBA B CBOEH
CIiCuyajanu3alnmu. COBpeMeHHBIﬁ KIIMHUOXUCT B CBOEM BCYHOM CTPEMIICHUU IMOMOYb
OOJILHOMY, CIIACTH €ro JKU3Hb M 3JI0POBbE, €KEIHEBHO BCTPEYAsCh C JICCSITKAMH
CUHApOMaMU U HO30JIOTUSAMMU, (1)I/I3I/I‘ICCKI/I HE UMECT BO3MOKHOCTHU IMOJTYUNUTH yFJ'IyG-
JICHHBIE 3HAHMS BO BCEX O0JIACTSX HAyKW M OPUEHTUPYETCS Ha pe3yNbTaThl Jabopa-
TOPHBIX OSKCIEPUMEHTOB, IOJKPEIUICHHBIX aBTOPHUTETOM YYeHBIX. B pesynbrare
JIaHHBIC, TIOYYEHHBIE iN VItro, B yCIOBHAX J1aOOpATOPHi, YacTO UICATU3HUPYIOTCS U
BO3BOAATCSI B aOCOJIOT, CTAHOBSITCS OCHOBAaHHEM /ISl BHEIpeHHS B KIMHHUKY. Ho
BPSIIL JIM MOYKHO ce0e MPeJICTaBUTh, YTO MONBITKA U3MEHEHHUS B O/THOM U3 JICCATKOB,
€CIIM HE COTCH 3BEHBEB, MOXET OKa3aTh HAIIPABJICHHOE, J)KEIaeMOe, BIHMSHHUE Ha BCIO
cucremy. IIonbITKM paccMaTpuBaTh UMMYHUTET, CIOKHEHUIINI MEXaHM3M, PE3YJib-
TaT MUJUTHOHOB JIET SBOJIONNH KaK HAOOp OTAENBHBIX JETaleH, U MOMBITKA MEHATh
3TH AETaIM TOOAMHOYKE Ha Apyrue mo QGopme U pasMepy, HEM30eKHO 3aBOIAT B
Tynuk. B 1aHHOM ciydae, pasymMHee HE BBIIYMBIBaTh HOBBIE, a HCIIOIB30BATh yKe
CYLIECTBYIOILME MEXAHU3MBI, [a)Ke, €CJIN MbI UX JI0 KOHIa HE IOHHUMAaeM.
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Mur nmonpoCcuiin Feoprpm ‘-IKazlya OTBCTUTH Ha PpAJ BOIIPOCOB, KACAIOMIUXCS
MEXaHu3Ma HeﬁCTBHH AJJIOTCHHBIX T-J'II/IM(i)OHI/ITOB 1 ACHAPUTHBIX BAKIIUH.

Bomnpoc. Kak nomydator ajutoreHHble UTOTOKCH4eckne T-mumponnTs!?

OtBer. JIuMdouuTsl mOHOpa KYJIHTUBHPYIOT COBMECTHO C JICHIPUTHBIMH
KJIETKaMH TIAllMeHTa, Harpy>XKeHHBIMH OITyXOJIEBBIM Jm3aToM. [locie akTmBammn
TuM(OITUTOB M Havaa ux npoiudepain (depe3 5—7 CyTOK) KIETKH MEPEHOCAT B
HOBYIO KyJbTYpaJbHYIO HOCYAy OOJIBIIEro pa3Mepa U MPOBOAAT PECTUMYJISIHIO
JIEHIPUTHBIMHM KJIeTKaMu mnanuenra. Jlamee depe3 kakaple 2—3 CyTOK aKTHBHO
Jiersimuecs: TMMQOIUTHI pa3pekaroT, PECTUMYIUPYIOT ACHIPUTHBIME KIETKaMU U
JT00aBIISIOT HHTEPICHKUH-2,

Bomnpoc. Kakum nMMyHO(DEHOTHIIOM 00J1a/1at0T aJUIOTEHHBIC IMTOTOKCUYCCKUE
T-nmumporuter?

OrtBet. Bece nuMdonuter HecyT Ha cBoeii mosepxHoctn CD3 anturen; 40—-70%
— CD4"Granzyme B*; 30-60% — CD8" CD314"Perforine Granzyme B,

Bomnpoc. UTo SIBISETCSI MUIIEHBIO TS AIJIOTEHHBIX [IMTOTOKCUYECKUX T-JTUM-
¢doruroB?

OTBeT. MHIICHBIO SBISIOTCS AHTHTCH-NPE3CHTUPYIOMIME KICTKH, KOTOpBIS
3axBaTWIH W Tepepaboramu Oenkw, oOpasyrompecss HpH HEKpo3e KIEeTOK. B
HOPMAQJIBHBIX YCIIOBHSIX HEKPO3 IIPaKTHYECKH OTCYTCTBYeT, a B cClly4yae
OHKOJIOTHYECKOr0 3a00JeBaHMsl HEKPO3 BCETAa MMEET MECTO OBITh B OILyXOJIH.
TaxuMm 00pa3oM, OCHOBHBIM MECTOM IPWJIOKEHUS aJIOI€HHBIX IUTOTOKCHYECKUX
T-nmumoLHUTOB OyIyT aHTHICH-IPE3CHTUPYIOIINE KICTKU (ACHIPUTHBIC KICTKH,
Makpodaru), IPUCYTCTBYIOIIHE B OMYXOJIH.

Bompoc. [lannoe B3anmoaelicTere 3h(HEKTOPHBIX KIETOK C MUIICHSIMHA MOXKHO
HMHTEPINPETHPOBATh KaK PEakIHio 'TPaHCIUIAHTAT—IIPOTUB XO35MHA", HO pa3Be
aJJIOTeHHBIE UTOTOKCcHYeckne T-muMpounTsl He OyIyT B3aMMOIEHCTBOBAaThH CO
BCEMHM  KJIETKaMH  IallMeHTa,  HECYIIMMH  YY)KEPOAHBIE  KOMIUICKCHI
THCTOCOBMECTUMOCTH?

OTtBeT. AJIO-PECTPUKTUPOBAHHBIE T-TMMMOIMTHI PACIO3HAIOT TIABHBINA
KOMIIJICKC THCTOCOBMECTHMOCTH BMECTE C TENTHIHBIM ()parMEHTOM AaHTUICHA,
COOTBETCTBEHHO, B3aUMOACHCTBHE OyIeT IPOUCXOANTh TOJIBKO C ONPEACIEHHBIMU
KOMIUIEKCaMH, a He CO BCEMHU MOAPS.

78
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JLIO. I'pusyosa, H.H. Tynuywin

CYBIIONIYJISINUA CTBOJIOBBIX KPOBETBOPHBIX KJIETOK:
IPPEKTUBHOCTH MOBWJIN3AIINA

N BOCCTAHOBJIEHME KPOBETBOPEHUSI

MOCJIE BBICOKO/IO3HOM XUMHOTEPAIIUA

N TPAHCIIJNIAHTAIIUA CTBOJIOBBIX KJIETOK

Y OHKOJIOI'HMYECKHUX BOJIBHBIX

DI'BY «POHIL] umenu H.H. Bnoxuna», Mockea

Pe3rome

CyOnonyisuuu MOOWIN30BaHHBIX CTBOJIOBBIX I'€MOIIOITHYECKUX KIIETOK OBLIH
u3yueHsl B 1187 obpasiax (mpoaykr jeiikadepesa, nepudepuueckas kposb) y 430
oHKoJIorHYeckux OombHbIX (167 B3pocibix, 263 pebenka) u 50 moHOpOB
KpPOBETBOpHO# TKaHU. M3yuensl cnenytomme cyoromymsinun: CD45™, CD38 HLA-
DR°, CD90, CD1l17, CD13, CD33, CD71, CD61, CD19, CD7, CD56.
O dexTBHOCTF MOOWIM3aIMK  CYONOINYJISIIMA  CTBOJOBBIX  KIJIETOK  ObLIa
B3aMMOCBsI3aHa C HO30JIOTHMYECKO#l (opmoil 3aboneBanus. VHTepecHBIM (akToM,
YCTaHOBJICHHBIM B paboTe, SBUJIOCH TO, OBICTPBIE CPOKH BOCCTAHOBJICHHUS TEMOII0332,
KaKk IpaBWJIO, HAOMIONANMCh IPU HAIMYMHA B TPAHCIUIAHTATe BBIPAKCHHOTO
KOJIMIECTBA HE3PENBIX CyONOMyIIsIMil cTBONOBEIX KieTok (CD457, CDI0Y), mpraem
HApacTaHWH TIPOTIOPIMK JIMHEWHO KOMMHUTHpOBaHHBIX Kietok (CD117, CD13,
CD33) He BeNo K YCKOPSHHIO BOCCTAHOBJICHHS TEMOII033a.

KiroueBble cj10Ba: CTBOJIOBBIE TE€MOIIOATHYECKHE KIIETKH, CYyOIOIyJIALHNH,
tpancrutantauusi, CD457, CD90, CD117, CD13, CD33, CD71, CD61, CD19, CD7.

L.Yu .Grivtsova, N.N. Tupitsyn

HAEMATOPOIETIC STEM CELL SUBPOPULATIONS:
MOBILIZATION EFFICACY

AND HEMATOPOIESIS RESTORATION

AFTER HIGH DOSE CHEMOTHERAPY

AND STEM CELL TRANSPLANTATION

IN CANCER PATIENTS

FSBSI “N.N. Blokhin Russian oncology center”, Moscow

Summary
Mobilized haematopoietic stem cell subpopulatins were studied in 1187 samples

(leukapheresis product, peripheral blood) in 430 oncology patients (167 adults, 263 children)
and in 50 donors. The following subpopulations were studied: CD45", CD38 HLA-DR',
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CD90, CD117, CD13, CD33, CD71, CD61, CD19, CD7, CD56. Efficacy of stem cell
subpopulation mobilization were related to nosology of disease. The shorter periods of
haematopoiesis recovery were noted in cases with higher content of immature stem cell
subpopulations in transplantation material (CD45-, CD90"), elevation of lineage committed
subpopulations (CD117, CD13, CD33) did not accelerate haematopoiesis recovery.

Key words: haematopoietic stem cells, subpopulations, transplantation, CD45",
CD90, CD117, CD13, CD33, CD71, CD61, CD19, CD7.

BBengenune

AyToNorn4Hasi U aJUIOreHHasl TPAHCIUIAHTALMK CTBOJIOBBIX KPOBETBOPHBIX KJIETOK
(CKK) B Hacrosiiiiee BpeMs IUPOKO KCIOJB3YIOTCS B oHKONoruu [1; 2]. B GombImHCTRE
CllydaeB 5TO TpaHCIUIAHTAIMM Tepu(epHIecKuX CTBOJIOBBIX KPOBETBOPHBIX KJIETOK,
MOOMJIM30BaHHBIX ~ BO3/IEWCTBHEM pOCTOBBIX (hakTtopoB. Kak mpaBwio, 1ensio
TPAHCIUTAHTAIMK SIBIISIETCS. BOCCTAHOBJICHHE BCEX KPOBETBOPHBIX POCTKOB IOCIE
BBICOKOJIO3HOW XHMHOTEPAITHH.

I'maBHBIM OpUeHTHPOM 3(G(EKTHBHOCTH TpPaHCIUIAHTALMK SIBISICTCS KOJMYECTBO
CD34" kieToK, cTaHgapTHas 1032 KOTOPBIX, HEOOXOAMMAs Uil IIONHOLEHHOTO
BOCCTaHOBJICHUSI KPOBETBOPEHHS], COCTABIISIET HE MEHee 2 MIJUIMOHOB Ha KI' MACCHI Tela
permrmenTa [3; 4]. OmHako MmMys CTBOJOBBIX KPOBETBOPHBIX KIIETOK HUPE3BBIUANHO
TeTePOreHeH M NPEACTABICH PAHHUMY, IUIOPHIIOTEHTHBIMA M IIOJUIIOTEHTHBIMH
NIPEAIIECTBEHHIKAMY, CIIOCOOHBIMH BOCCTAaHABIIMBaTh BCE POCTKH KPOBETBOPEHUS,
OWIOTEHTHBIMH ¥ YHUIIOTCHTHBIMH IIPE/IIICCTBEHHUKAMH, OTBETCTBEHHBIMH 32
CO3pEBaHNEe OTIEIBHBIX KPOBETBOPHBIX juHui (puc. 1). Kaxkmprii koMmapTMeHT myia
CTBOJIOBBIX ~ KPOBETBOPHBIX  KJIETOK, Hapsily C OOIIMMH HMX  CBOICTBaMHU
(camonomepkanre ¥ G QEpeHIMPOBKa), MMECT M YHHKAJIbHbIC OCOOCHHOCTH,
Haxo/SIIMe OTPaXKEHUE B periepTyape OeIIKOB, SKCIIPECCUPYEMBIX Ha MeMOpaHe KIICTKH.
JlaHHOE YyHMKaJbHOE COYETaHWE MEMOPaHHBIX AHTHI'CHOB OIpENessieT KKyl W3
CyOmOMyJISAIMIA CTBOJIOBBIX KPOBETBOPHBIX KIIETOK [5; 6]

Ha ocHoBaHNM UMMYyHO(EHOTHIIA CyONONMYISANHA PAHHUX, IUTFOPUIIOTEHTHBIX U
MIOJIMIIOTEHTHBIX KIICTOK, a TAK)KE JTMHEHHO-KOMMHUTUPOBAaHHbIC IPEALICCTBEHHHKH
MOTYT OBITh HIOCHTH(QHUIMPOBAHH B OOMEM IIyJle CTBOJOBBIX KIETOK, C
HCIIONB30BaHUEM METOIOB MPOTOYHOM 1uromerpun [7; 8]. MccnenoBanne Brimaga
KaKIOW M3 3TUX CyOIOMyJIAIi B 00N MOOMIH3YIOIIANCS Ty ¥ BIHSHAC UX HA
NOJHOTY M CKOPOCTb BOCCTAQHOBJICHHS KPOBETBOPEHMS OKOHYATEIBHO HE
OIIPENEIIEHb] U NIPEJCTABIAIOT 3HAUUTEIIbHBIN HAyYHbIN U IIPAKTUYECKUN HHTEPEC.

MaTepI/laJH)I " METOAbI

UccnenoBano 1187  o0Opa3uoB  MOHOHyKiIeapHOH — Qpakuuu  KpoBH
(neiikadepesHbie TPOAYKTHI) U CTUMYIUPOBAHHON MEpUBEPHIECKO KPOBH.



HAMATOPOIESIS IMMUNOLOGY 81

O6pasipl moounnzoBanHbIXx CKK nomydensr y 430 oHKONOrHYECKHX OOJBHBIX
(167 B3pochbix u 263 pebeHka) B XOAe MOJATOTOBKH K BBICOKOAO3HOMU
KoHconuaanuu pemuccuu u'y 50 3mopobix muir (61 o6paser; CKK), monydeHHBIX ¢
LEJIbI0 aJUIONEHHON TPAHCIUIAHTALMK B AETCKOW oHkosoruu). CpemHuil Bo3pact
gereil cocraBmi [/ JIeT, CPEIHUH BO3PACT B3POCIBIX OONBHBIX U JOHOPOB
amnorennpix  CKK - 32 wu 34 roma. Hoszomoruuecku cpead B3pOCIBIX
OHKOJIOTMYECKUX OOJIbHBIX 95 % coCTaBUIM HALMEHTHI ¢ OHKOIEMAaTOJIOTUYECKOM
narosorueit (HXJI — 57, JIX — 58, MM — 40, OMJI — 3 uen). I'pynmna nereii Gelia
0oJiee reTeporeHHoMt, mpeobnaganu GoNbHbIE ¢ CONMUAHBIMUA OIYXOJISIMH BBICOKOTO
pucka u moxoro nporuoza — OCCHO, CMT u menymiobiaacroma; GOJbHBIE C
OHKOTeMaTOJIOTHYEeCKOil maronorueit coctasuu 21% (puc. 2.).

W3yueHune cyOnomysiiiOHHOTO COCTaBa MOOWJIM30BAHHBIX CTBOJIOBBIX KPOBETBOPHBIX
KJICTOK OHKOJIOTMMECKHX OONBHBIX M JOHOPOB IIPOBENCHO HAa OCHOBAaHHU JKCIIPECCHU
MapKepa CTBOJIOBBIX KJIeTOK — aHTureHa CD34, a Takoke MapKepoB, OTPKAIOIINX CTEIICHb
3pEJIOCTA CTBOJNIOBBIX KIETOK W HX JIMHEHHYIO KOMMHUTHpOBaHHOCTh. C  yderom
CyOTIOMyYJISILMOHHOIO  COCTaBa MOOIIM30BAHHBIX CTBOJIOBBIX KJIETOK KPOBH  JJaHa
CpaBHHTEJIBHAS XapPaKTePHCTHKA CTBOJIOBBIX KJIETOK KPOBH OHKOJIOTHYECKUX OOJBHBIX H
30POBBIX JIMII M TPOBEACHO CPaBHEHHME HMX T'eMOIO3THYECKOIO IOTeHIHana Y
OHKOJIOTHHYECKHX OONIBHBIX B 3aBUCHMOCTH OT Bo3pacTa (B3pocible, AeTH). B xadectse
MOOMITH3YFOIIIErO areHTa B OCHOBHOM HcIofb30BaH [-KC® (B GOMBIIMHCTBE CITy4yacs — B
couyerannu ¢ xumorteparweit). IIpemiedentocts miepen c6opamu CKK  cytectBeHHO
BapbHpOBaJa U COCTABUIIA B CpeliHEM 3 Kypca Y JIeTeld U 5 KypcoB y B3pOCIIBIX MAIMEHTOB,
BKJIFOYAsT MOOWIM3ALMOHHBIM. VICKIIFOYeHHe COCTaBWIM JIOHOPBI M JIeTH, OOJIbHbIC
MEyJUI001aCTOMOM, Y KOTOPBIX CTUMYJLSIMSL TpOBeneHa Oe3  IMpeBapuUTeIbHON
XUMHOTEPAITHH.

CyOmonymsilMyd  CTBOJIOBBIX KJICTOK ONPENCISUIA  WMMYHOJOTHYSCKH —Ha
OCHOBAaHHHM PEaKUuH 3—1BETHOW UMMYHO(IYOPECUSHIHHN C ICTEKIMEeH Pe3yIbTaToB
METOZOM MpPOTO4YHOH muroMeTpur. OueHuBamy ot 4 10 10 TpoiHBPIX KOMOWHAIHIHA
MKA. H3yueHa wmeMOpaHHas 3KCIIPECCHS AHTUTEHOB, ACCONMHUPOBAHHBIX CO
CTBOJIOBOM KPOBETBOPHOM KIIETKOW pPAa3IMYHOTO YpoBHS auddepeHIInpoBKy.
Haubomee panamii kommaptmerT CKK oxapakrepu3oBaH Ha OCHOBaHUH OTCYTCTBHS
Ha CD34'—knerkax anturenos CD38 u HLA-DR, a Takxe NpH BBISBICHUH CPEIN
CD34" knerok Thy-1" (CD90") cyOnomynsimit. ITomysasimy IUIFOPUANOTEHTHBIX
KJIETOK HWISHTH(OULIMPOBAHEI M OXapaKTepPH30BaHbI Ha OCHOBAHUM COYETAHHS
skcpeccur Ha CD34" knerkax anturenos CD45, CD38, HLA-DR, CD117, CD90 u
CD71. Uzyuensl nonu- u 6unorentHeie CKK Ha ocHoBanmm skcnpeccun CD117,
CDT71, GlyA, CD13, CD33, CD61 (CKK ypoeus KOE-I'EMM, Boe-OMEr u KOE-
I'M), a takke JIUMOOUAHO- KOMMHTHPOBAHHBIC KIICTKH-MIPEIIICCTBEHHUKH,
BBIIBIIsIEMBIe 10 9Kcnpeccun antureHo CD10, CD19 (B-nuneitHast pecTpUKIuUS) 1
anturenos CD2, CD7, CD57 u CD56 (T- u NK- knerouHas pecTpukiims).
Crienii(pUYHOCTh AHTUTEHOB B OTHOIICHHH KJIACCOB CTBOJIOBBIX KPOBETBOPHBIX
KJI1eToK 1 n3otunsl MKA nipencrapieHsl B Ta0l. U Ha puc. 3.
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Puc. 1. Mo6unuzanus CKK.

Puc. 2. BonbHEIC U JOHOPHI.
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Puc. 3. Auturens, acconuupoBannsie ¢ CKK.
Pe3yabTaTsl

Heob6xomumoe mist TpaHcrutantanud (6ojlee 2 MIJUTHOHOB Ha KI' Beca
pELHUIUEHTa) KOJIMIECTBO MaTepraia OblI0 HabpaHO y B3POCIBIX OONBHEIX 3a 2—3
poLeAypsl Jeiikadepe3a. Y merell M y JOHOPOB HEOOXOAMMOE MHHHMAIBHOE
komuuectBo ayrtonornudbix CKK (2 Mwummona u 6Gojee Ha Kr MacChl Teja
peuMuenTa) B OONbIIMHCTBE cirydaeB (Gonee 58% y gereit u 68% y moHOPOB)
HaOpaHO 3a OHY HPOIeaAypY Jielikadepesa.

B cpexnem mponopuus CD34" knerok B Marepuane, MOJyYEHHOM 3a OIUH
neiikadepes, y B3pOCHBIX OONBHBIX ObUIa OoJiee BBICOKOH W COCTaBHJIA
1,12 + 0,07%, memuana 0,59% (0,01-8,8%; n=390). V nereii MmaTepran 0JHOrO
netikadepesa comepkan B cpeaem 0,82 + 0,05%, (memmana 0,45%; paszGpoc
0,01-10,0; n = 446). Y ngonopos mnponopuus CD34" kieTok B MaTepuaie OQHOTO
JIeHKOKOHIIeHTpaTa Oblma camoil HeBbicokod u cocrtaBmwia 0,36+0,03% mpu
meanane 0,29% wu pasz6poce ot 0,02+1,23 % (n = 61). BmecTe ¢ TeM, Ipu OIEHKE
abcomotHoro koimuectBa CD34" CKK ma Kr Macchl Telna pELUITHEHTA,
HauOOJIbIIIee KOTMIECTBO OTMEUeHO B ciydae autoreHHBIX CKK (monopckne CKK
— 4,82+0,67x10%kr, memmama 3,6x10%xr or 0,1 mo 35,5x10%kr; n=61). vV
B3pOCJIBIX OHKOJIOTMYECKUX OOJbHBIX aOCONIOTHOE KOJMYECTBO CTBOJIOBBIX
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KJIeTOK, HaGpaHHOe 3a oxuH neiikadepes (3,11+0,38x10°%/xr) Takke MPEBBICHIO
3x10°, Ho Meamana — tombko 1,5%10° (0,02 o 28,7 x 10%/xr, n=285).

JocroBepHo Oosiee BbIpaXKEHHO# ObLi1a MOOMIIN3AIHsl CyMMapHOTO ITyJ1a CTBOJIOBBIX
KpOBeTBOPHBIX KiieTok (%% CD34+ kierok) y nereit ¢ CHO u Heiipobmactomoit (1,03%
u 1,19% CD34"—xnerok coorsercTBeHHO, p < 0,02), a Xyaumii 5(pexr MoOHImM3amm
JIEMOHCTpUpOBaJIa TpyIma JAeTed OONBHBIX TeMo0jacTo3aMH. Y B3pOCHBIX JIydllias
MOOMIIHM3ALHS 0XKUAAEMO BBISIBIICHA Y OOJBHBIX MHOYKECTBEHHOM MHEIIOMOM, a Xy NI
- y OGomeHex ¢ Jsmmpomoii Xomkkuna (cpemmem 0,31% CD34"—knerok B
TpaHcIUTanTupyemoit Tkany, p = 0,05; puc. 4).

CyMMapHOe KOJMYECTBO CTBOJIOBBIX KIIETOK, HAOpaHHBIX 3a BCE IMPOIEIYpHI
nelikadepe3oB, OBUI0O HAWOOJBIIAM Yy B3POCHBIX OOJNBHBIX M COCTABHIIO
7,61+0,9%x10%kr, Meuana 4,7 ot 0,55 o 30,0x10%kr; n = 55. st ayTonoruyHoii
TPaHCIUIAHTAIIMA y JIeTeH OBLUIO MOIyYeHO 4,97iO,32x106/Kr, Mmeauana 3,78
(0,05—30,O><106/1<r; n=204), 1OOHOPCKHE CTBOJIOBBIE KJIETKH COCTAaBHJIH
5,74+0,77x10° CD34" knetok B nepecyeTe Ha Kr Beca peuunueHta, (MeauaHa
3,68x10%kr; ot 0,1 10 35,5x10%«kr; n = 51).

OcHOBHOE BHMUMaHHe B paboTe YyJeleHO CyONonyJsIHOHHOMY COCTaBy
CTBOJIOBBIX KPOBETBOPHBIX KJIETOK B TPaHCIUIAHTHpYeMol TkaHU. OueHeH d3QQext
MOOWJIM3AIlMM MO  CIEAYIOIIMM  TpynmaM  aHTUT€HOB. Iyl  paHHHX,
IUTIOPUIIOJIMIIOTEHTHBIX;  MyJd  KJIETOK  T'paHyJIOLHUTapHO-MakpodaraibHOH
HATPaBICHHOCTH TU(PPEPEHIIUPOBKHU; My MEraKapUOLUTAPHO-KOMMUTHPOBAHHBIX
CKK u 3puTpOUIHBIX MPEIIIECTBEHHUKOB 1, HakoHel, my auMdonaasx CKK.

Mo mepe nuddepeHIUPOBKH CTBOJOBBIX KIETOK OT IUIFOPUIOTEHTHBIX K
JTUHEHHO-KOMMHUTHPOBAHHEIM HapacTaeT skcrpeccust CD45, Tornma kak skcrpeccus
CD34 cumxaercd. Autureds CD45 B KIMHHMYECKHUX MCCIELOBAHUAX IO
TPaHCIUIAHTALMU KPOBETBOPHOM TKaHM HE M3ydayicsi. DTO OOYCIOBICHO TEM, YTO
CYLIECTBYIOIIME IMTOMETPUYECKHE IPOTOKOJIBI TpEAJiaratoT TreHdTHpOBaHHe
JefikonuToB Ha ocHoBaHnu CD45, To ecTh B aHAIU3 BKIIOYa0TCsA Toiabko CD45 -
KJICTKH, U B UX TIpe/eiax OIeHHBACTCS POMOPIIUS CTBOJIOBBIX KiIeTOK [9].

[IpoBeneHHOE HCCIeIOBAaHUE TTOKA3aJI0, YTO B psae cirydaeB akcrnpeccust CD45
Ha MeMOpaHe CTBOJIOBBIX KPOBETBOPHBIX KJIETOK MOXET OBITh OYEHb CJIaboH,
BIUIOTH JI0 OTpularenbHoi. Ilpomopumsi kiaeTok ¢ KpaiiHe ciaboil wim
OTPHILIATENILHON KCIIpecCcHeil aHTUreHa, KOTopasi 10 JIaHHBIM JIUTEPaTypbl MOXKET
NpPEeACTAaBIATE co00i Hambosiee Hespenyr ¢pakumto CKK [10], Gbuta nsyuena
Hamu Oomee aperanpbHO. CD45 HeraTHBHBIC CTBOJIOBBIE KPOBETBOPHEIC KIICTKH
COCTaBJISJTH JOCTATOYHO BhIpaxkeHHOe KonnuecTBO (6osee 20,0 %) oT cymmapHOTro
myima CKK BO BCex aHAMM3MPyeMBIX TpyIax My OONBIIHHCTBA OONbHBIX (Gosee
60% 06pasioB BO BCEX aHAIM3UPYEMBIX TPYIINax) BRIBISUIOCH Gostee 10% (puc.
5). JlanHble KJIETKH OBUIM T€TEPOTEHHBI IO pasMmepy, cpemu ayromorudasix CKK
JleTell BBISBJICHA JIOCTOBEpHas oOOpaTHas KOppeJsIHs HMX KOJHYECTBa C
CYMMapHBIM YHCIIOM CTBOJIOBBIX KJIETOK B TpaHCIUTaHTHpyeMoii Tkauu (p = 0,045).
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Puc. 4. DpdexT MOOUIU3ALMY B 3aBUCUMOCTH OT HO30JOTHH 10 TipoueHTy CD34"
KJIETOK.

VIMMyHO(GECHOTHIIMYECKH ~ JaHHas  CyONONyJBiMs  TaKkKe  sBISUIACh
HeomHopoxHo#, Ha momyisamuu CD45neg CKK ycranoBnena TeHAeHIus Ooiee
BBIP2)KEHHOHN DKCIPECCHH aHTUTCHOB, aCCOLMUPOBAHHBIX C MOJUIIOTEHTHBIM ITYJIOM
(HLA-DR, CD38, CD117,CD71). Comepxanne CDA45 monymsmuii cpemu
ayronornunbix CKK paznuyanock B 3aBUCHMOCTH OT HO30JIOIMYecKOil (opMbl
3aboneBanus (puc. 6). Y nereil 10cTOBEPHO 0oJice BHIPAKEHHBIM YHCIO KIIETOK
JIlaHHOM cyOmnomnysiuu 6110 B rpymne onyxoiei [THC u remo6iacTo30B, a cpenu
HUX y 60nbHBIX JIX — Gonee 27% ot cymmapuoro myna CKK (p < 0,04).

CTBOJIOBBIE KPOBETBOPHBIE KIIETKH B3pPOCIHBIX 00JbHBIX JIX Tak ke, Kak U y
JeTe, coneprkanu Ooyiee BhIpakeHHYIO mporopiiuio CD45™ cTBOMOBBIX KIIETOK
(6onee 30,0%), npu 3TOM HauOOMBIIAS TPOMOPIUS JAHHBIX KIETOK HAOII0AaIach
B 00pasnax JeHKOKOHLIEHTPATOB IIEPBOTo JIHS cOopa.

Ilpy aHanmu3e o0Opa3sLOB, COAECPXKAIIMX pasIM4Hoe KomumdectBo CD34°
JICHKOIIUTOB, YCTaHOBJIEHO, YTO CpEIH JICHKOKOHIICHTPATOB C MEHBIIUM
colep)kKaHHEeM CTBOJOBBIX KileTok mpomopmus CD45™ cTBOMOBBIX KJIETOK ObLTa
JOCTOBEpHO 0o0jiee BBICOKOH y B3pOCHBIX (MCKIIOYEHHE COCTAaBHIA TpyIIa
00pasIoB ¢ 04eHb HU3KMM KoamaecTBoM CD34" kiieTok). V mereli nelikadepesHnie
HOPOAYKTHI ¢ HHU3KOHW mpomopumeii CD34" nelikomuToB comepxkamd Goee
BEIpakeHHOE KommdecTBO CD45™ CTBONIOBBIX KIIETOK.
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Puc. 5. Cyononymsuun CKK (CD45).

Puc. 6. Cyononynsuuun CKK (CD45").
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Puc. 7. Cyononynsuun CKK o Bozpacram (CD45).

Takum oOpa3oMm, B ciTydae yZOBIETBOPHUTEIHHON MOOWINM3AIMHM yCTAaHOBJIECHA
oOpaTHasl B3aMMOCBSI3b MEXIy CyMMapHBIM YHCJIOM CTBOJIOBBIX KJIETOK H
komnuectBoM CD45-meratuBabx Mobumm3oanubix CKK (puc 7).

VYuuteiBass (DaKT TeTepOreHHOCTH CTBOJIOBBIX KIETOK B oTHolneHun CDA45,
npenanpunsTo gBa Bapuanta BbisiBieHuss CKK — wa ocuoBanmu CD50 wu
HYKJIEOTpONHOro Kpacurens Sytol6 (puc. 8). CD34" knetkm Gwumn Gonee
rOMOTeHHBI B OoTHoIIeHun 3kcrpeccur CD50 u Bcerna cocrasisuim 6onee 98,0%
cpenu moomnmzoBanubix CKK. OnHako Hanbosee nHGOpMATUBHBIM siBJsieTCs: SYto
16, mno3BoysiONIMKA YETKO BBIABIATH HE TOJBKO SAPOCOJAEpIKAlINe, HO U
JKU3HECTIOCOOHBIE KJIETKH — BHE 3aBHCHUMOCTH OT CTENEHHU UX TU(QPEepEeHINPOBKY.

B xome wuccrmemoBaHua TokazaHo, 4To Bce CD34" xneTku sBISIoTCS
Syto16+/++. Takum 0Opa3oM, JaHHBIA KpacHUTeElb HAaubOJIEe MPUTOEH ISl TOUHOM
WACHTU(QUKALMK  TIPONOPIMHM  CTBOJOBBIX  KPOBETBOPHBIX  KJIETOK B
TPaHCIUIAHTHPYEMOU TKaHH.

[Tyn naubonee pannux miropunoreHTHBIX CKK He skcnpeccupyeTr aHTHUTEHBI
CD38 u HLA-DR [11]. Hons 3THX KIETOK B TpPaHCIUIAHTUPYEMOW TKaHU
HE3HAUMTEIbHA; HauOoJbIIee KOJMYECTBO KIETOK JIAHHOM CyOmomyssiun
BbIsIBIIEHO y JoHOpoB. CD34"HLA-DR CD38" KieTkn Haxomdrcs B 0OpaTHOM
KOPpENSIIMA € IyJIOM MHEJIOHJAHO-KOMMHUTHUPOBAHHBIX, HO HE C JHUM(pOUIHO-
KOMMHUTHPOBaHHBIMH IPEIIICCTBEHHUKAMH Y AeTel 1 JoHOpoB (puc. 9).
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Puc. 8. Cyononyssuun CKK (mysn CD34™ kneTok).

Puc. 9. Cyononymnsuun CKK (miropunoteHTHbIE).
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Puc. 10. Cy6nonyssiunu CKK (muiropunoTeHTHbIE; MPOIOIKEHHIE).

Taxoke ITyJT TUTIOPUIIOTEHTHBIX CTBOJIOBBIX KIJIETOK XapaKTepU3yeT HKCHPEcCHs
Thy-1 (CD90) anturena [12; 13], mpomopius JaHHBIX KJIETOK ObLIa IOCTOBEPHO
0oJiee BBIPAKCHHOW CpEIM JOHOPCKHX CTBOJIOBBIX KieTOK. Thy-1 kieTku Obinm
MIpeICTaBICHBl HanOoiee MENKIUMH (PpakIusIMHA, ¥ KOIWIECTBO UX OBLIO 0OpaTHO
HPONOPIHOHATEHEIM nciay HLA-DR™ m MerakapuonmTapHO-KOMMHUTHPOBAHHBIX
(CD61") CKK y B3pocieix. Y gereit umcmo CD34'CD90" kierok 6buIO
JIOCTOBEPHO B3aMMOCBSI3aHO C IYJIOM MHEJIOHAHO-KOMMHUTHPOBAHHBIX IIpeEl-
nrectBeHHuKOB (puc. 10).

HawuGonee sdpdexrusao Thy-1 cyGnomysnsiust MOOUIN3YETCS Y JTOHOPOB H Y
mereit ¢ wMemymmobmactomoit u  HelipoGmactomoii  (p < 0,04). Haumensbmias
mpornopuus Takux kietok xapakrtepusyer CKK rpynmsl remo0iacTo3oB u
omyxoueit [THC (p = 0,03).

I'maBHas Lenb TpaHCIUIAHTAllMM — BOCCTAHOBJICHHE OCHOBHBIX KpPOBETBOPHBIX
POCTKOB Uil NPENOTBpalleHHss WH(EKIHOHHBIX, Te€MMOParuueckuX W HHBIX
OCJIOKHEHUH CBA3AaHHBIX ¢ LUTONEHUAMH, BbrsBaHHbIMU BXT. He ciryyaiiHo noaromy
B UHClIe MOOWIM3YIOMMX areHToB ucnoib3yior ['M-KC®, T-KC®. IlomobOHble
peXUMBI  00ECHEUMBAIOT MOOWJIM3AIMIO  CTBOJIOBBIX  KJIETOK, OOOTaIEHHBIX
MHCNIOMHBIMUA ~ Ope/liecTBeHHUKamMu [14]. B umcie  MapKepoB — CTBOJIOBBIX
KPOBETBOPHBIX KIIETOK MHEJIOMIHOTO Psa W3y4eHbl KaK paHHHE IpeIeCTBEHHUKH
CD117", Tak ¥ KJIETKH, SKCIIPECCUPYIOIIHE TaH-MUenonubie anturens CD13, CD33.
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C-kit peunenrop CD117 o0OBIYHO pPACHCHHBAIOT KaK IOMHUHAHTY MHETOUIHO-
KOMMHUTHPOBAHHBIX MPEIICCTBEHHUKOB PAHHHX 3TarnoB nuddepenimpoBku [15; 16].

Moo6ummzoBannsle CKK xapakTepn3oBall HMIMPOKHH HAana3oH HPUCYTCTBHA
CD117" KJIETOK, IOCTOBEPHO B3aUMOCBA3AaHHBEIX ¢ cyMMapHbIM myinom CKK y
onkonorundyeckux OonbHbIX (p =0,03). Haumenbuiee cpeanee conepxanue c-Kit—
penenrop’ CKK BeisiBneHo y neteit rpynmsl [THDO 1 Memysiobmactomsl, Gosee
spdpextuBno  (p<0,01) pmanwHas  cyOmomynsuust — MOOWIM30BaJlach — y
OHKOremarosiorudeckux 6ombHbX (puc. 11). Konmuectso CD117* CKK He Gbuito
JIOCTOBEPHO B3aMMOCBS3aHO C JAPYTUMH CyOIONyJIAusy, 3a HcKiodennem Thy-1*
CKK nereit.

3HauuTeNLHYIO PONOPIHUIO cpean Mobunmsoannbix CKK cocrasnsmu CD13*
u CD33" cy6nonynsuuu. Opnako skcnpeccus CD13 Gwuta Bcerma Gosiee
WHTEHCUBHOH B CpPaBHEHHHU CO BTOPHIM maH-muenonnasiM Al CD33, skcnpeccus
KOTOpOTo OoJsiee TUMHMYHA JUIsI MHEIO-MOHOLUMTAPHOH JMHUN AU((EpPEHITUPOBKH.
Komuecteo CD33" CKK 6bUI0 HaMMEHBUIUM y B3POCIBIX OHKOJOTHYECKHMX
OOJIBHBIX M aCCOLMUPOBAHHO ¢ cymMMapHoii no3oit CKK (puc. 12).

Komuectso CD33" CKK y neteil okazanock NponopiuoHatbHeM jgone Thy-17
KJIETOK. YCTaHOBJIEHA KOJKCIIPECCHsl NAaHHBIX AHTHICHOB Ha YPOBHE OJHOM
CTBOJIOBOH KJIETKHM, YTO MOATBEPKIAET TEMOIOITHIECKYIO Tpupoay Thy-1" CKK,
nockonbKy skcnpeccust CD33 xapakTepHa TOIBKO AJIs1 KPOBETBOPHBIX KieTok. Ha
CTBOJIOBBIX KPOBETBOPHBIX KJIETKaxX MHEIOWJHON pECTPUKIMH YCTaHOBIICHA
KOBKcTpeccus: TMMGOUIHBIX aHTUTEHOB, M MOATBEPXKIEHA UX T'€TEPOT€HHOCTHh B
oTHOIIeHUH perenropa Tpaucpeppura CD71 (puc. 13). JloctoBepHo 6oree
s>dpdexTrBHON ObLTa MOOWIM3amus Mmuenouanbix CD33" CKK y mereit ¢ OMIJI
(p =0,04).

OnHOit U3 TTIAaBHBIX 32/1a4 TPAHCIUIAHTAUN KPOBETBOPHOH TKaHH, 00OTaeHHOM
CTBOJIOBBIMH  KJIETKaMH, SBJSIETCSI BOCCTAHOBJIEHHE TPOMOOIIMTApHOTO 3BEHA
remoriod3a. [lodToMy JOTMYHAa  OLIEHKa MPONOPLHUM  MerakapHoOLMTapHO-
KOMMHUTHPOBAHHBIX IPEIIIECTBEHHUKOB, KOTOPasi OKa3ajiach Haubosee BbIpaKEHHOM
cpenn  goHopckux kietok (p=0,001). HaumeHblllee KOJIMYECTBO Meraka-
PHOLIMTAPHBIX  MPEALIECTBEHHHKOB  XapaKTepH30BAJIO  CTBOJIOBBIE  KIICTKH,
MONyYeHHBIC Y IETeH, cTpaaaroiux Heiipodmacromoii (p = 0,04), B conocrapieHuu ¢
rpymnmnoi MeaymiobactoMsr u ITHDO.

I'naBHbIM MapkepoM Ju(QepeHIIMPOBaHHBIX KJIETOK SPUTPOHMIHOTO psijia
seisiercst rukodopun A (GlyA). Dror mapkep mosiBisieTcss Ha OoJjiee MO3JHUX
stanax auddepennuposkn CKK B HampaBieHHH 3pUTPOUIHOTO POCTKA, U CaMble
paHHHE SPUTPOUIHBIE MPEIIIECTBEHHUKH HE YKCIIPECCUPYIOT rinkodopuH A [17].
TIponopuus GlyA" knerok cpenn nepudepudecknx Modummzosannbix CKK Gbuia
oueHb HU3KOH — MeHee 1,0% oT cymmapHoro myia.

JpyruM MapKepoM, acCOIMHPOBAHHBIM C KIETKaMH 3PUTPOHIHOTO POCTKA,
SIBIIsIETCsI TpaHcheppruHOBEIi penerrrop [18.].



HAMATOPOIESIS IMMUNOLOGY

91

Puc. 11. Cy6nonynsiunu CKK (momunoreHTHbIE).

Puc. 12. Cyononynsunu CKK (monu, 6u-noTeHTHBIE).
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TMokasana BeIcOKas accouuarus Mexy rmkogopunom A* u CD71" knerkamu —
Bce GlyA"™ crBonoBbie kietkm skcmpeccupoBamn CD71, BMecTe ¢ TeM BbIABIEHA
nomnyssnust CD71" GlyA™ CKK. D10 moaTBEpsKIaeT CYIECTBEHHYIO T€TEPOrEHHOCTh
CD71" CKK B OTHOUICHMM JIMHEWHOM  HANpaBJICHHOCTH W  yPOBHEH
T hepeHIMPOBKH, TO €CTh, BEPOSITHOCTh AKCIIPECCHH TPaHC(HEPPHUHOBOTO perenTopa
Ha Oomee panHux otanax gudgepenimpoBkn CKK w Ha 1pyrux, Hexenu
SPUTPOUAHBIE IPEILIECTBEHHNUKH, JTMHUSIX.

JlumdounnHei pocToK OBUT M3yYeH Ha OCHOBAHWM SKCIPECCHHM Mapkepa B-
knerok CD19, man-T-knerounoro anrurena CD7 u anturenos NK—xiretok CD56,
CD57. Haubornee akTHBHO HaHHEIC CYOIOMYJISIIMU MOOWJIH30BAIUCH Y JOHOPOB
(p < 0,03). Cpean OHKOJIOTHYECKHX OOJBHBIX JOCTOBEPHO JIyUllle MOOHITU30BAIUCH
CD7' CKK y gnereit, 60JbHBIX HEHPOOIACTOMOM, U CAPKOMAMH MSATKMX TKAHEH U Y
B3pocisix mpu JIX (Gosee 4,8 % ot cymmapnoro myna CKK, p <0,02). Boxuee
BBIcOKas 3 dekTuBHOCTL MOOMIM3anmu CD19*CD34" kneTok oTMeueHa B TpyIIe
nereit, ctpagasmux [THOO (p = 0,03) u meaymiobnactomoit (p = 0,01), Troraa kak
npu OMJI CD19" KJ1eTOK He BBISBIIEHO.

®akr npucyrcteus CD19°CD10" B-numpouaHoro npesiecTBEHHUKA
COMHEHUi He BbI3biBaeT [19] u monTBepxaeH B pabote. BmecTe ¢ TeM ycTaHOBICH
¢paxr mobmmmsamuu CD19°CD10" CKK. Dra cybmomynsumus IO JaHHBIM
JUTEpaTypbl COOTBETCTBYET Haubojiee paHHEMY IUIIOPHIIOTEHTHOMY OOLIeMy
nuMbounanomy npemmectBeHauky (OJIII) [20-22]. Pakt mpuCyTCTBHS cpeau
MOOWJIN30BaHHBIX  MEpU(PEPUUYECKUX  CTBOJIOBBIX  KJIETOK  MOIYJISIIHH
CD34*'CD10"CD19 noareepsxieH HaMM U B citydae orcyTcteun CD19"—krerok B
obOpasnax u npu omHoBpemeHHOH omenke CD10 m CD2, Takke sSBISIONUXCS
JUCKPETHBIMH TOMyJsiuusaMu (puc 14).

[IpencraBnser WHTEpec, HACKONBKO BKIAA Kaxmon w3 cyomomyisimuit CKK
ompezeinseT 3QGEeKT MpoueAypsl TPAHCIUIAHTAMU B LEJIOM, TO €CThb CPOKH M
MIOJTHOTY BOCCTAHOBJICHHS KPOBETBOPEHUS Yy PELUIIMCHTOB.

OtHocuTenbHO — 00mero conepxanms CD34"  knerok B nMTeparype
NPAKTHYECKU HeT pacxoxaeHuid [1-3], u Halu JaHHbBIe MOATBEPKAAOT (BAKT, 9TO
TpaHCIUIAHTAIHMS HE MEHee 2x10°% CD34" kieTok Ha KT Macchl pELHIHEHTa, KaK
MPABUJIO, TOCTATOYHA JUISl BOCCTAaHOBJICHHSI KPOBETBOPEHHUSI.

[pu am3koit go3e CKK GOMBHBIM TPaHCIUIAHTHPOBAIA KOCTHBIA MO3T, UTO TakkKe
TI03BOJISUIO TIOJyYUTh YAOBIIETBOPUTENBHBIE pe3ynbTaThl. OTHAKO MAHIIUTOIICHHH B 3THX
ciydasx ObUTM OoJiee IHTeNbHBIME. VIHTepecHBIM OKa3aics TOT (akT, YTo B CIIydae
TpancrutanTamuy Gonmee 5x10° CD34" kiteTok Ha KT MACChI Tela PEIHITHEHTa YCKOPCHHST
BOCCTAaHOBJICHUSI KPOBETBOPECHMS! KIMHUIIMCTBI HE HAOMIOJamd. Y 3THX OOJBHBIX
OTMEYeHBI 0oJiee JMTENbHBIE CPOKH BoccTaHoBieHus Herrpodmmos (p =0,001). Ilo-
BHIMMOMY, ONTHMAJIBHOM SBIISETCS TpaHCIUIaHTanus 2—5 MunmonoB CD34" kieTok Ha
KI' MAcChI TeJla PeLUITHEHTa.
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Puc. 13. Cy6nonyssiunu CKK (nonu, 6u-noTeHTHBIE).

Puc. 14. Cy6nonynsunu CKK (0u, -yHHITOTEHTHBIE).
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CormocTaBieH BKIAJ Pa3iUYHBIX TpaHCIUIaHTHpyeMbIx cyomomysiuii CKK B
HETIOCPEACTBEHHbIT  3(QQeKT WX  TpaHCIUIAHTAlMW,  OLCHEHBl  CPOKH
BOCCTaHOBJICHUS TPAHYJIOIMTAPHOTO M TPOMOOIIMTAPHOTO POCTKOB B 3aBUCUMOCTH
OT TIPOTIOPIIMM PAHHHUX IMPEIIECTBEHHUKOB M JIMHEHHO-KOMMHTHPOBAHHBIX
CTBOJIOBBIX KPOBETBOPHBIX KJIETOK.

Beipaxkennast npomopiust CD45™ CKK (> 15,0%) accouuupoBanach ¢ Gonee
OBICTPBIMH CPOKaMH BOCCTAHOBJICHHS HEUTPO(QWIOB W TPOMOOIMTOB B CIIydae
ayrorpanciutantaiiua CKK y meteit m y B3pocibIX, a Takke ¢ Oojee OBICTPBIM
BOCCTaHOBJICHHEM JICHKOIIUTOB Yy JeTel MpH TpaHCIUIAaHTAIMH JOHOPCKUX autoCK
(puc 15). Kak yxxe ormedeno, Huskas skcrpeccust CD45 xapakrepHa i MeHee
3penbix cyononymnsauuii CKK, nponmdepaTHBHBIA MOTEHIMAT KOTOPHIX YOBIBAaeT
mo mepe ux muddepermmporku [10]. Bo3MOKHO, UMEHHO 3THM OMPEACISIOTCS
6oJiee KOPOTKHE CPOKH M MTOJTHOTA BOCCTAHOBJICHHsI TeMOI033a (Kak HeUTpOdHIIBI,
TaKk M TPOMOOLMTHI) MPH AayTOJIOTMYHOH W aNJIOreHHOW TPaHCIUIAHTALUH
KpPOBETBOPHOH TKaHU.

CyGnonynsauus Haubonee panaux CD34'CD38 HLA-DR™ knerok okasamach
nHpopMaTuBHON B ciyyae aymuorpanciuiantanuu CKK — mpsimast accormanus co
CpPOKaMH BOCCTAHOBJICHHSI JIEHKOIMTOB. 4YeM OoJbIleé OBUIO KIETOK JaHHOM
CyOnomysimMM B TPAaHCIUIAHTUPOBAaHHOM TKaHHW, TEM JOJbIIE OBUIM CPOKH
BOCCTaHOBJICHHUs JeHKkouToB (prc.16). Obpainaer Ha ceOs BHUMaHHE TOT (akT,
YTO JaHHAs acCOIMANMs BBIIBIEHA TOJBbKO B oTHomeHnn noHopckux CKK u me
Habmromanace B ciaydae TpaHciutanTannu aytonorndabix CKK y oHkomormgeckux
OonbHBIX. Hambonee o4YeBUAHBIM OOBSICHEHHEM JaHHOTO (HEHOMEHAa MOXKET
SIBIISITHCS TIPE/IJICUEHHOCTh OHKOJIOTUUECKUX OOJIbHBIX, BIUSIONIAS HA TPOIIOPIHIO
myna He3penbix CK, 4yBCTBUTENBHBIX K XUMHOTEPAITHH.

B ciydae TpaHCIUTaHTalMK ayTOJIOTMYHBIX CTBOJIOBBIX KPOBETBOPHBIX KIIETOK Y
neteil mHpopMaTHBHON oOkasanack cyomnomyisinus CD38™ kierok, comepkaHue
KOTOpbIX MeHee 65% o0ycnaBiMBaiIo COKpalleHHe KPUTHYECKOW JICHKOIEHHH
(puc. 16). Jannasi momysiysi TaAK)KE MOXKET MPEACTABISITE co00it Gojee paHHUE
popmer CKK [11]. Tperbs cyGnomymsmus He3penbix kietok — Thy-1" CKK,
TpaHCIUIaHTanus OOJIbIIEH J103bI KOTOPBIX TaKXXKe XapaKTepH3oBaia Ipymiy Ooiee
OBICTPOro BOCCTaHOBJIEHHS TPOMOOLUTOB (pHc. 16).

Mapkepst Hespenbix kinetok CD45 u Thy-1, mo-BHIUMOMY, OMNPEAEISIIOT
pannne mmnopunorenTHele CKK ¢ OompmmM moTeHnmanoM mnponudepanud, u
YHUCIIO TaKUX KJIETOK IPU TPAHCIUIAHTAIMM B3aMMOCBSI3aHO ¢ Oosiee OBICTPHIM U
TIOJIHBIM BOCCTAHOBIICHHEM KPOBETBOPEHHUSL.

Honymsamuss CKK orpunarensHas B ornomenud CD38 u HLA-DR — sto eme
OoJiee paHHUE, KpaiiHe MaJO4YUCICHHBIE (paKIUH, OO0OTalleHHbIE B OTHOIICHHH
KJIETOK, WHHUIMUPYIOIIMX  JIOJITOCPOYHBIE  KIETOYHbIE  KyJnbTypbl.  Jlis
muddepennupoku kinetok cyomomynsiun CD34"HLA-DR™CD38™ neo6xomumo
OoJiblee BpeMsi.
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Puc. 15. TpancrutanTtanus - cyononyssiuun CKK.

Puc. 16. TparcrutanTtanus - cyononyssiuun CKK.
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B oTHOIIEHNN MHETONTHO-KOMMHTHPOBAHHBIX CyONOMYIIAINH, KaK YK€ CKa3aHo
BEIIIIC, OIIGHCHO TPH aHTHIeHa — maH-muenouanbie — CD13, CD33 u CD117 —
MapKep MHEJIOWIHBIX IPEALNIECTBEHHUKOB. MIHTEpEeCHO OTMETHTB, YTO BKJAJ ITHX
MOMYJISIMM  OBUT  TIPOTHBOIIOJIOKHBIM ~ BKJIAAy HE3PENbIX T'eMOIO3THYECKHX
HpeMmecTBeHHUKOoB. Tak, yeM Gonpire 6610 KommdaectBo CD117F CKK (puc. 17),
TeM OoJjiee AIUTENBHBIMU OBLUTH CPOKH BOCCTaHOBIICHUS HeHTpodmios. To ke camoe
MBI HaOJIIOAAIM ¥ B OTHOLICHWH TAaH-MHEIOHIHBIX aHTUTCHOB, B OCOOCHHOCTH —
CD13. Yem OoJblie TakuX KIETOK B TPAaHCIUIAHTUPYEMOW TKaHH, TEM UIHHHEE
MIEPHOA BOCCTAHOBIICHUS M HEUTPO(DMIIOB M TPOMOOIIUTOB. Y BEIMUCHUE TIPOIOPLIUH
CD33" CKK gno 70,0% wu Gonee OTpasmioCh Ha BO3PACTAHHMM JIJIUTEIBHOCTH
KPUTHYECKOH JICHKOTIEHUH y B3POCIBIX OONBHBIX.

OTH [JaHHBIE B ONPEACICHHOM CTENEHH MOATBEPXKIAIOTCS W Ha
MeTaKapHOIIMTAPHOM 3BEHE (XOTS KOJIMYECTBO COMOCTABICHHBIX TPAHCIUIAHTAIMI
B TAHHOM CJTyYae HEBEJIMKO) — 4eM BbIlIe mponopius TpancmianTupyembix CKK,
TEM [UIMHHEEe IePHOJ TPOMOOLMTONEHNH, OTHAKO JaHHbIE TPEOYIOT NabHEHIEeTo
N3yYCHHUS.

HckiroueHneM 13 oOLIel TEHACHIUH SIBIISIETCS TpaHC(HEPPUHOBBIH penenTop,
CD71 — aHTHUTEH C OYEHb IIUPOKUM CIIEKTPOM KIJIETOYHOM AKCIIPECCHH, U XOTS OH
bonee cneuubuyueH st SpUTPOUIHOrO poctka [17; 18], naHHbI aHTUTEH HU B
KOEH Mepe Hellb3s COOTHOCHTH TOJIBKO C KIETKaMH 3pUTpougHoro psna. [Tostomy
B CHIIy TUHEHHON Pa3HOPOAHOCTH KIIETOK, SKCIPECCUPYIOMNX TpaHC(HEepPHHOBBIHA
peuenTop, pe3yabTaThl HEOAHO3HAYHBI — OOpaTHAas acconuamys CO CpPOKaMH
BOCCTAaHOBJICHUS TPOMOOLMTOB Kak B CIydae ayTOJIOTHYHOMW, Tak U IIpH
AIUTOTEHHOW TPAHCIUTAHTAIIMK M MPsIMasi, C JJIMTEILHOCTRIO Jieiikonenun (puc. 18).
Hns  Toro 4roObl MHTepnpeTHpoBaTh aAaHHble 1o CD71 HeoOXoauMbl
JIOTIOJTHUTENBHBIC HCCIICAOBAaHHUS O3TOTO BaXHOTO MapKepa B KOHTEKCTE €ro
JIMHEWHON NPUHAJUIE)KHOCTH Ha CTBOJIOBBIX KPOBETBOPHBIX KJIETKAX.

W3 uncna numM@pOUIHBIX aHTUTEHOB, JOCTOBEPHBIC acCCOLMALMH, CXOITHBIE C
TEHJICHIMEN B OTHOIIEHUM KoJHuecTBa paHHuX mropunoreHTHbix CKK (CDA457,
Thy-1" cTBOJIOBBIE KPOBETBOPHBIE KJIETKH), MONyUeHbl B oTHomenunn CD19" CKK
u CD56" CKK (puc. 19). Yem Gomblie Takux KIETOK, TeM Ooyice OBICTPO
BOCCTaHAaBIUBAJIOCh HelTpodunpHoe 3BeHo (CD19) u TpombonuTer (CD56).

Mapkep CD7 cunraercst T-nmrHeHHO-acCOMMPOBAHHBIM aHTUTEHOM, BMECTE C TEM
XOpOIIO M3BeCTEH (aKT, M OH MOATBEpIMIcs B uccienoBanuy, uto CD7 npencrasieH
Ha MHEJOWAHBIX TPEIICCTBEHHUKAX, NMPUYEM Ha JOCTATOYHO PaHHMX 3Talax HX
maddepentmpoku [23]. TToaTOMy paccMOTpeHHEe POJIH TAaHHOTO aHTHUTEHa BO3MOYKHO
KaK B KOHTEKCTE MapKepa He3peNbIX KJeTok, Tak i komMutupoBaHHBIX CKK. Ilpn
UTOTCHOHN TPaHCIUIAHTAIlMM CKOPOCTh BOCCTAHOBJICHWSI JIGHKOIIMTOB ObLIa OOpaTHO
HpONOpUMOHAIBHOH  comepxkanmo CD7" CKK. C jgpyroii CTOpPOHBI  CPOKH
BOCCTAHOBJICHHSI TPOMOOIIUTAPHOTO 3B€HA TMPH  ayTOTPAHCIUIAHTALUHM  OBUTH
HponopImonansHe koymaecTsy CD7* CKK (puc. 20).
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Puc. 17. Tparcrutantanus - cyononyssiunn CKK.

Puc. 18. TpancrutanTanus - cyononyssiuun CKK.
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Puc. 19. TparcrutanTanus - cyononyssiunn CKK.

Puc. 19. TpancrutanTanus - cyononyssiuun CKK.
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3akjoueHue

Taxkum o6pazom, myn moOmmm3oBaHHEIX CKK rereporeHeH m mpencraBieH
IUTIOPUIIOTEHTHBIME  TIPEAIIECTBCHHUKAMH W KOMMHTHPOBAHHBIMH CTBOJIOBBIMH
KpOBETBOPHBIMU KJIETKaMH, KOTOPBIE HAxXOIATCS B PA3IHYHBIX, IOCTATOYHO
CJIOXHBIX B3aWMOOTHOIIEHUSX, MPOMOPIUS WX B TPAHCIUIAHTUPOBAHHOW TKAaHU
pasnuuHa. DPPEeKTHBHOCTh MOOMIH3AIMU OTIACIBHBIX CYOIOMYJISAIIUA CTBOJOBBIX
KJICTOK B3aHMOCBSI3aHa C HO30JIOTHIeCKoi GopMoii 3a00sieBaHMsI.

Kak B ciyyae ayTOJOTHMYHOM, Tak M MpH aUIOTCHHON TpaHCIUIaHTAIlUN
CTBOJIOBBIX KPOBETBOPHBIX KJIETOK CIIEAYET YUYUTHIBATh HE TOIBKO CyMMAapHBIH MMy
CD34" CKK w® mpomopuuri TpaHyJIOUMTAPHBIX WK JAPYTHX JIMHEHHO-
kommutupoBanHbix CKK, HO u oOpamiath BHUMaHWE Ha IIyJI HE3peibIX KIETOK,
xapakrepusyeMbix kak CD34"CD45 Thy-1" knetku.

Bomnpekn pacxokeMy MHEHHIO O Ba)KHOCTU JUISI OBICTPOTO BOCCTAHOBJICHHS
CPaHyJOLUTAPHBIX JUHUN KOMMUTHpOBaHHBIX MuenouaHbix CKK, onTtumanbHbIil
cocraB TpaHcmantupyeMmbix CKK momkeH mpencTaBisiTh OnpeeNeHHbIH OaaHe
MEXJIy KOMMHUTHPOBAHHBIMH CTBOJOBBIMH KpPOBETBOPHBIMH KIIETKAMH M HX
HamOoJee paHHUMH CyOnomynsnusMu. VIMEHHO B 3TOM ciydae yaaeTcs TOOUThCS
ONTHMATBHBIX CPOKOB W TIOJHOTHI BOCCTAHOBJICHHS KPOBETBOPEHHS, KaK IIpH
ayTOJIOTMYHOM, TaK ¥ IPH aJUIOT€HHOM TpaHCIIJIaHTAllM KPOBETBOPHOU TKaHHU.
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D.A. Hlamunos, H.H. Tynuywin, U.K. Bopomnukos, A.A. Buwunesckas,

H.A. Ko3nos, B.IO. Cenvuyx.

MNOJMOKCHUIOHUMN

B ITIPEJIONNEPAIIMOHHOM JIEYEHUU PAKA MOJIOYHOM JKEJIE3BI.
MMOJIHAS PET'PECCHS OITYXOJIA

B ITPOIIECCE HEOAIBIOBAHTHOM MMMYHOTEPAITUN.

DI'BY «POHIL] umenu H.H. Bnoxuna», Mockea

Pe3rome

VY 20 GonbHBIX pPAaKOM MOJIOYHOM JKeJe3bl MOJHOKCUAOHHN NMPHUMEHEH B HEO-
aJbIOBaHTHOM pexkume. OIICHEHO BIIMSHUE Mpernapara Ha CyOnomyJsiiuu HHTpa-
TYMOpaJbHBIX JTUMQOLMTOB. Y 6 OONBHBIX B MaTepHale XUPYPrUYSCKH YHaieH-
HBIX OIYXOJICHl OTMEUYEHBI SBJICHHS UMMYHO-HHIYLHPOBAaHHOTO maTtomMopdo3a; B
OJHOM uMel MecTo matomopdo3 IV crernenw, T.e. OTHOEe UCYE3HOBCHHUE Oy XOJIH.
ITprBOIMM ONMHUCaHKE JAHHOTO HAOIIOACHMS.

B menom cpemHee KOMMYeCTBO OONBIIMHCTBA CYOIOIMYIISIINIA HHTPATyMOPATHHBIX
TMM(OIMTOR HE M3MEHSUIOCh IMOCIE WMMYHOTEPAIHH, JAOCTOBEPHO CHIIKAINCH TOJBKO
NK-xnetkn (CD3-CD56"), omHako ux comepkanue 6bu1o Kpaiae HuskuM: 1,6810,3% u
1,16+0,3% (p<0,05). Conepsxanne CD4" nHTpaTyMOpaabHEIX IAMMOIUTOB 6 GONBHBIX C
naToMop(ho30M OITYXOJICBOW TKAHH IIOCIE IPUMEHEHHST TOJIMOKCHIOHS ObLIO T0CTOBEP-
HO 0oJiee BBICOKMM, 4eM B CIIy4asx oTCyTcTBHs matomopdosa: 50,9+2,0% u 42,1+2,0%,
p=0,009. ¥V GosbHoii ¢ 4 creneHpro nMMyHHOTO niaromopdo3a conepxanrie CD4+ nnrpa-
TYMOPAIBHBIX JIMM(OIUTOB Bo3pociio ¢ 46,6 1o 55,4% B mporiecce MMMYHOTEpAITHH, YTO
oTpaswioch Ha cHrkennn uHaekca CD8/CDA4 ¢ 0,9 no 0,6. HccnenoBanue MexaHU3MOB
MPOTHUBOOITYXOJICBOTO ICHCTBHS TIOJTMOKCHIOHHS HYKIIACTCS B JATGHEHIIIEM U3y UCHHUH.

KiroueBble €JI0Ba: pak MOJIOYHON JKeJie3bl, HEOabIOBAHTHAS MMMYHOTEpa-
ust, HHTpaTyMopaibHbie CD4 muMpOIUTEI, TOJHOKCUIOHUH.

F.A. Shamilov, N.N. Tupitsyn, I.K. Vorotnikov, Ya.A. Vyshnevskaya, V.Yu. Selchuk.
IMMUNE MODULATOR POLYOXIDONIUM

IN PREOPERATIVE TREATMENT OF BREAST CANCER.

CASE REPORT OF COMPLETE TUMOR

REGRESSION DURING NEO-ADJUVANT IMMUNOTHERAPY.

FSBS ““N.N .Blokhin Russian Cancer Research Center”, Moscow

Summary

Polyoxidonium was used in neo-adjuvant regimen in 20 breast cancer patients.
Influence of this immunomodulator on intratumoral lymphocyte subpopulations
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was studied. In 6 (30%) patients study of surgically removed tumor revealed im-
mune mediated pathomorphosis. In one case pathomorphosis of 4" degree (com-
plete resorbtion of tumor) took place. The case is described in this paper. In gen-
eral, mean numbers of lymphocytes of different subpopulations did not change
after immunotherapy, except of NK cells (CD3—-CD56+) which number diminished
(1,68 +0,3% and 1,16 + 0,3%, p <0,05). Percentage of CD4+ intratumoral lym-
phocytes in 6 patients with pathomorphosis of tumor tissue after polyoxidonium
treatment was significantly higher than in the cases without pathomorphosis:
50,9 + 2,0% u 42,1 £+ 2,0%, p = 0,009. In patient with 4™ degree of pathomorphosis
number of CD4 cells raised from 46,6 to 55,4% during immune therapy, so
CDB8/CD4 ratio declined from 0,9 to 0,6. Mechanisms of anti-tumor polyoxidoni-
um action needs further investigations.

Key words: breast cancer, neo-adjuvant immune therapy, intratumoral CD4-
lymphocytes, polyoxidonium

BBenenune

HccnenoBanus TOCIEAHUX JIET TMOKa3aJid, YTO POCT OOJBIIMHCTBA 3JI0Kaye-
CTBEHHBIX OITyXOJICH CONPOBOXKIAETCSI 3HAUUTEIILHBIMU HapYIICHUSIMH Pa3IMIHBIX
3BEHbECB UMMYHHOT'O OTBETa OpraHu3Ma.

CHmxeHre ypoBHs T-KIeTOYHON HHOUIBTPALMH OIYXOJIH UMEET ONPEACICHHYIO
CBSI3b C PErHOHAPHBIM METACTa3UPOBAHMEM HIIM HAIMYMEM MHKpoMeracTazos [1].
Pasmep omyxonu He B3aHMMOCBS3aH C YPOBHSIMHU JIMM(OLMTAPHONH HHQHIBTPALUH
omyxonu. Jloka3aHo, YTO yBEJIIMYEHHE KOJIMYECTBa HHTPATYyMOPAJIbHBIX T-KWILIEpoB
SIBIICTCS (PAKTOPOM OJIaroNpHSTHOrO MPOrHO3a y OOJBHBIX PAKOM MOJIOYHOM Keie-
3bI, MPEUMYIIECTBEHHO 03 PErHOHAPHOTO METACTa3UpOBaHus [2].

Pa6oramu Yuusepcutera Kamndpopuuu (CILA) mokazano, yto HHGUIBTpAIHs
OITyXOJIEBOW TKaHU PaKka MOJIOYHOW »eJe3bl HUTOTOKCHYECKHMMH JMM(OLHUTAMH
(CD8+) siBisiercst (hakTOpOM OJIaronpUsITHOrO MPOTrHO3a, a BhIpaXKeHHAss UH(UIIb-
tpauusi CD4+ ymmboumtamn M Makpodaramu, HaIpoOTHB, YXyALIae€T MPOTHO3
[3;4].

[IporHocTryeckast posib CyONOIMYIISIMOHHOTO COCTaBa MHTPAaTyMOPAJIbHBIX JIMM-
(OIMTOB TIpH paKe MOJIOYHOHM JKeJe3bl TAaKKe JIOCTATOYHO XOpOIIO M3BecTHa. Ilpm
OTHO(AKTOPHOM aHAIN3E TJIABEHCTBYIOIIAsl NPOTHOCTHYECKAs POJIb TNPUHAIIECKUT
CD8+ mumdonmTam [5]. B 0TCYTCTBHE BBIpOKCHHON HHHIBTPALMK PaKa MOJIOYHON
skene3pl CD8+ kinerkamu CD4+ nmuMQonmThI CIOCOOCTBYIOT OITyXO0JIEBOW MHBAa3UH U
Pa3BUTHIO OTAAICHHBIX METACTa30B paKa MOJIOYHOH JKeJIe3bl IyTeM BIMSIHUS Ha IIpo-
TYMOP&JIBHYIO aKTHBHOCTB OITyXOJICaCCOLMUPOBAHHBIX Makpodaros [6].

Tpu xknerounsix Tuna—CD4+ u CD8+ mumdonutel, a Takke CD68+ makpoda-
TH UTPAIOT TJIaBHYIO POJIb B IPOTHO3€ PaKa MOJIOYHOM JKEJIE3BI.
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Ha ocHOBaHHMHM 3THX JQHHBIX MPEJIOKEHA TPEXMapKepHas HMMYHHAasi CUTHATypa
Iuist 6oJiee TOYHOW OLICHKH IPOTHO3a Y OOJBHBIX PaKOM MOJIOYHOM skenessl [7]. M-
MYHHBIH TIpOo(QHITE CD68-CD4-"CcDg " XapaKTepeH [UTs IEPBUYHOTO paka MOJIOY-
HOI JKerne3bl, KOTOPBII Jake B CITy4asX TONBKO XHPYPrHIECKOTO JICUCHHs, XapaKTepu-
3yeTcsl BBICOKUMH TIOKa3aTeNsiMu oOmIell M Oe3pellIMBHON BEDKHBacMOCTH. Harpo-
THB, uMMyHHBIe oTBetsl CD68™M'CDAMMCD8 " coorsercByIOT rpyIe GOMBHBIX C
PHUCKOM pa3BUTUA OTHAIICHHBIX METACTa30B U CHIDKEHHOH BBDKMBAEMOCTHIO.

Taxum 00pa3oM, Ha CETOAHAIIHUN JEHb IIOHATHBI IPOrHOCTUYECKH OIaromnpu-
SATHBIC UMMYHOJIOTHYCCKHUE MTapaMETPbl COCTaBa MHTPATYMOPAJIbHbBIX J'lI/IM(bOLlI/ITOB
MPU paKe MOJIOYHOI KeJe3bl.

B Hamieli pabore npeanpuHsATa MONBITKA MOBIHMITH HA CyONONMYJISILIMKA UHTpa-
TYMOPaJIbHBIX JTUM(OIUTOB C MOMOIIBI0 HMMYHOMOYJIATOPA TIOJIMOKCHIOHHUSL.

Marepuajibl 1 MeTOABI

Knunuueckas xapakmepucmuxa 601bHbIx

20 GospHBIM B BO3pacTe oT 32 g0 78 ner ( Meauana—53,5) mpoBoaniack Kop-
OHOIICHsT OIYXOJIH, MOCIIeAYoLIee JISYeHHE MOJIHOKCHAOHNEM, PaJUKajIbHas OIe-
pauwsi. [TonMoKCHIOHNH PUMEHSIICS BHYTPUMBIIIEUHO B 03¢ 12 mr B 1-i1, 2-i, 3-
i, 5-i, 7-i guu (1-i meHb—aeHp Kop-Omoricuu). Onepamys OCYINECTBISIACH Ha
CIICIYFOIIHI IEHb TIOCITE MOCIICAHETO BBEACHHUS TIOTHOKCHIOHHSI.

NudunbTpaTUBHBIN MPOTOKOBBINA pak yctaHoBieH y 14 marmentox (70,0%),
UHGUIBTPAaTUBHBII H0bKOBEIH—4 (20%), TyOymspHbiii—-1 (5%), mMenymispHbii—1
(5%). Peuentopsl 3CTPOreHOB ObLIHM MOJOXKUTEIbHBI B 16 ciyuasx u3 20 (80%),
peuenrtopsl nporecrepona—s 14 u3 20 (70%). Craryc mo Her2/neu: 0-9 (45%), 1+-
7 (35,0%), 2+-3 (15,0%), 3+-1 (5,0%). B ogrom u3 3 ciay4aeB, pacleHEHHBIX KaK
2+, 3KcIpeccus pelenTopa pacleHeHa KaK MOJI0KUTeIbHAs Ha OCHOBAaHUH Pe3yJib-
tatoB FISH-peakunu. Takum 00pa3oM, monoxuTenbHbIN cTaTyc o Her2/neu umen
Mecto y 2 6osbHBIX (20%). Tpomudeparususiii nuaekc (Ki-67) Haxomuics B 1ua-
masoHe ot 7 g0 75% (cpemnee—33,9 + 17,4%). V 12 GonbHBIX yCTaHOBJIEHA 2-ast
cTereHp 3okadecteennocTH (70,6%), y 5-3-1 (29,4%).

Pasmepsbl onmyxoiu B ocHOBHOM (95,0%, 19 GONBHBIX) COOTBETCTBOBAIM MHIEK-
cy pT2, mumb B omHoM ciyuae (5,0%)—pT1. Meracrassl B pernoHapHbie Jumba-
THYECKHUE Y376l ycTaHoBieHsl y 14 (70,0%) Gonsubix (N1-7 /35%/, N2-7 /35%)), y
6 6onbHbIX (30%) MeracTasbl oTcyTcTBOBaaM. OTHAIEHHBIX METACTa30B Yy 0OJIb-
HBIX aHAJTM3UPYEMOM TPYIIIBI He ObLTO. B COOTBETCTBUM € KIMHUYESCKUMHE CTaTHSI-
MU 3a0o0JieBaHMsl OOJIBHBIE pacHpeAeIMINCh cleayommM obpazom: 1 craamsa —1
(5%), 2a-5 (25%), 26—7 (35%), 3a—7 (35%).

Hmmynonozuueckue uccinedosanus
NMMyHONOTHYECKOE HCCIIEIOBAaHUE MaTepuana Kop-OMOIicHA W yIaJIeHHOH
ONYXOJICBOW TKAaHU TPOBOIIIA METOAOM 4-I[BETHOW MPOTOYHONH IHUTOMETPHH C
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WCTIONB30BAaHNEM  CIeNylomMX  KoMOWHammid  aHturen.  l-as  mpoba—
CD4/CD3/CD25/CD45, 2-as mpo6a—CD8/CD3/CD56/CD45. Amnanu3 maHHBIX
MIPOBOJINIIN C UCTIONb30BaHKueM mporpammbl WIinMDI wnu (B ciydasx, TpeOyromux
JIOTIOJTHUTEIBHON KOMIICHCAIMU TapaMeTpoB (uryopecreHunu)—nporpammel FCS,
Bepcust 3. Cratuctudeckas 00paboTKa IPOBOIMIIACE C UCIIOJIB30BaHUEM IPOrpam-
™Mbl SPSS.
OLeHeHBl ClIeAyIONIe MMMYHOJIOTHYEeCKHE ITOKa3aTeNll HHTPaTyMOpalbHBIX
JUMQOIIUTOB:
= OOumwmii ypoeHb JuMpounaHol uHGuIbTparuu—koiandectso CD45+ num-
(OLIMTOB TO OTHOIICHUIO K OOILIEeMy YHCIYy COOBITHI, HaOpaHHBIX MPHU
IPOTOYHOM LIUTOMETPUHU.
»  TIporent 3penbix T-mumponutor (CD3+) cpenn mumponuro (CDA5+).
= [Ipouenr 3penbix CD4+CD3+ T-1umM@pouuToB.
= [IpouenT 3penbix T-uroToKcHueckux uMdponntoB CD3+CD8+
= Coornomenue CD8/CD4
»  TIporenT aktuBupoBaHHbIX (perynsatopusix) CD4+CD25+ kimetok
= [Ipouent NK-knerok—CD3-CD56+
* [Ipouent TNK kiretok—CD3+CD56+

PesyabTarsl

Bce GonbHBIC XOPOIIO MEPESHOCUIIM BBEICHUE MONUOKCUAOHUA. OCIOKHECHUI
HamH He oTMedeHo. Hu y xoro u3 OOJBHBIX BO BpeMs IPOBEJCHUS UMMYHOMO/Y-
JUPYIOLIEH TEpanuy U B IOCIEONEPAHOHHOM MepHoie He ObLIO0 MH(EKIMOHHBIX
3a00JIeBaHuUi.

[To pe3ynbTaramMm MOP(OIOrHIECKOTr0 UCCIIEJOBAHUSI XUPYPIrHUECKH YAaJICHHOM
omyxonu y 6 u3 20 6onbHbix (30%), mosydaBIIMX B HEOQJBIOBAHTHOM PEKUME
TOJIBKO TTOHOKCHOHUN, OTMEUeH JeueOHbIH maToMopdos: y 3 6ompHbIX—1 crere-
HH, Y JBYX OOJBHBIX—TTaTOMOP(O3 BTOPOH cTemnend, y 1 6onpHONH-TIaToMopdo3 4
CTETICHH.

Oco60ro BHUMaHUSI 3aCITy>KNBACT KIMHUYECKNH CIydall MAaUEeHTKN C TOJTHBIM
Jie4eOHBIM TaTOMOP(O30M.

IManuenTka A., 32 net, B Mae 2012 mpu camMo00CieI0OBaHUN BBISBUJIA y3€l B
JIeBOW MOJIOYHOM kese3e. OOpatunach B noiaukimHuky POHL] 3a koHCynbTaruei.
Brimonnena mammorpadus u Y3W MoNOUHBIX jKeje3: KOKa HWKHE-HapyKHOTO
KBaJ[paHTe JICBOW MOJIOYHOH jKeJle3bl OTEYHa, YTojIleHa. B ToM ke kBagpaHTE B
MPOEKIUH MAIBIUPYEMOro YIUIOTHEHHsI Ha IMPULEIGHOM CHUMKE Majlol MHTEH-
cuBHOCTH oOpazoBanue pasmepamu 3,0x3,4cm. Ilpn Y3U — B HIKHE-HApYKHOM
KBaJpaHTe JIEBOH MOJIOYHOMH >KeJie3bl — OTE€K W MHQUIbTPAIMs KOXH, HOIKOXKHO-
JKUPOBOH KJIETYATKH, CHIYKCHHE THIIO9XOT'€HHOCTH TKaHU 0e3 YEeTKHX KOHTYPOB Ha
wromaan 3,0x2,0 cM ¢ ycuieHneM KpoBOTOKa.
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B o0enx akcHIUISIpHBIX 30HaX THIEpIUIa3upoBaHHbIe JUMdOY3isl 10 1,5 cM B
JMaMeTpe.

3akio4enue

V3MeHeHrs B TKaHW MOJIOYHOM Xele3bl cieayeT audGepeHInpoBaTh MEXIY
BOCHAJIUTEIBHBIM IIPOIIECCOM H PAKOM MOJIOYHOH JKEJIe3bI.

[TarmenTKe 171 YTOYHEHUS THArHO3a BBITIOJTHEHA KOP-OMOIICHS JIEBOH MOJIO0Y-
HOW ene3bl. ['McTonornyeckoe 3aKiroueHune: Heboblne (pparMeHThl TKaHH MO-
JIOUHOM KeJIe3bl C pa3pacTaHueM HMH(PUIBTPATHBHOIO IMPOTOKOBOI'O paka 2 crere-
HH 3710KavecTBeHHOCTH (puc.l; 2).

NMMyHOTHCTOXHMHYECKOE UCCIICIOBAHUE. PEICITOPHI dcTparcHoB — 0 6awios,
peuentopsl mporectepona — 0 6amios, sxkcnpeccust HER2/neu — 0 GamioB, uHaeKe
nposugepauu omyxoJieBoix kieTok Ki67 = 75%.

KomMmruiekcHoe oOciietoBaHue: OTAAaJICHHBIX METACTa30B HE BEISBIICHO.

B pamkax mcciaemoBaTeNbCKOTO MPOTOKOJA HadaTa MMMYHOTEPAINHUS IMOJHMOK-
cugonueM o cxeme 12 mrx1 pa3 B cytku B nuu 1-3; 5; 7, mocie dero BBITIOTHEHO
OTIepaTUBHOE BMEIIATEIHCTBO B 00BEME paIUKaIFHOW MACTIKTOMHH CIIEBa C CO-
XpaHEeHHUEM TPYIHBIX MBIIIIII.

I1aHOBOE THCTOJIOTHYECKOE UCCIECIOBAHNE, MOJIOUHAS kele3a 25x21 \x6 cMm ¢
pernoHapHO# kieTuaTkoil. Koxka u cocok 0e3 BuANMBIX m3MeHeHnid. Ha paspese B
TKaHH MOJIOYHOM JKEJIe3bl, B HIDKHEM HAPY)KHOM KBAaJPAHTE y4aCTOK YILIOTHCHHS
6x5,5%x5 ¢cM ¢ HEYeTKMMH TpaHMIIAMH, MMPEACTABICHHBIA ydacTKaMU pacIagaro-
eiicst cepoBaTo-KENATON TKAaHU, O4araMyd TEMHO-KPACHOTO I[BETa C pa3pacTaHMsI-
MU OenecoBaroil TkaHu. Ha ocTanbHOM NPOTSHDKEHUHM TKaHb MOJIOYHOW JKele3bl
MpEICTaBICHA IUPOKUMHU MPOCTIOWKaMu OeJIecoBaTOM TKaHH M J0JbKaMu xupa. B
pervoHapHo# kietdatke 16 mumdoysnos 0,5—1 cM 1Mo JIMHHUKY, C KUPOBBIM Iie-
pepoxaenneM. OTAENBHO: MOIKIIOYUYHBIC JTAMGDOY3IIbI, (PParMeHT KJIETYATKH C
Tpems y3enakamu 0.5—1 cM 1Mo JUIMHHUKY, CEpPOro I[BETa — MOAMBIIICYHbIC JTUM(DO-
y37bl B canderke 6e3 MapkupoBkH, 3 y3enka 0.5—-1 ¢cM mo IIMHHHKY, Ceporo IBe-
Ta, PJIACTUYHON KOHCUCTEHIIUU.

OnyxoJb.

CoOCOK, TKaHb KeJIe3bl BHE OITyXOJIH.
JIumbpoy3abl pETHOHAPHON KIICTYATKH.
[Moaxmroungnbie TAM(OY3ITEL.
[Moamertieynsre TUMQOY3IEL.

B MomouHO# jxene3e B 00JIACTH MaKPOCKOIHMYECKH OIHMCAHHBIX H3MEHEHHH
OOImMpHBIE OYard BEIPAKCHHONW MOMUMOP(OHOKICTOYHONH BOCIANUTEIFHON WH-
(hUIBTpAIIM ¢ MHOTOSICPHBIMU KJIETKAMH THIIA KJIETOK paccachbIBaHUS HWHOPO-
HBIX TeJl, THCTUIIMTO30M, (opMHpoBaHHEeM Hecrnenududeckux rpanyinem. locro-
BEPHBIX MPU3HAKOB OITyXOJIEBOT'O POCTa HE 0OHAPYKEHO.

agrwbdE
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Puc. 1. buorncus y3710BOro HOBOOOpPa30BaHUS MOJIOYHOM jKeie3bl. VHBa3UBHBIM
pax Hecrieruduueckoro tTuna G,. B BepxHeil yacTi MUKpoIpenapara noka3aH HH-
(GwIbTpaTHUBHEIN Kpail omyxonu. ['emaTokcninuH-303uH, x50,

Puc. 2. buoricust y310BOro HOBOOOpa3oBaHMS MOJIOYHOM jkeiie3bl. MHOMKECTBEH-
HBIC KOMIIJIEKCBI MHBA3UBHOI'O paKa HGCI’[GLII/I(I)PI‘IGCKOFO TUIIa Gz. I"emaTokcuinH-
s03uH, x200.
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Puc. 3. Tkanp MONOYHOM skene3bl (omepaluoHHBI Matepuai). OmyXoJeBoe JoKe
COIEPKUT MHOXKECTBEHHBIE TPaHyJIeMbl 0€3 04aroB HEKpo3a, ¢ TNIOTHOW JTMM(ONIHOM
nuHbWIBTpaLmei no neprdepuu (cresa) ¥ MUpoKue nois GUopo3Hol TkaHu (crpasa),
Cpemy KOTOPBIX BCTPEUACTCS PEAKUE IPEACYIIECTBYIOINE MPOTOKH MOJIOYHOM
Kemne3bl (JIeBbI BEPXHMIl YION) — SJIEMEHTHI OIyXOJICBOrO POCTa HE OOHAPYIKCHBL
I'ematokcrma-303uH, x50.

Puc. 4. Tkanb MOJOUYHOM Kene3bl (OMEpalMoOHHBIM Marepuanm). Jletansb
NpPEABIIYIIEro CHUMKAa —  OMUTEIHOMJHOKIIETOUHAs TrpaHysieMa ¢ JUM(OHIHOM
WHOWIBTPAIIMeH W MEJIKUM NPEeACYIIECTBYIONIMM MPOTOKOM B (pHOpO3MpOBaHHOM
OITyXO0JIeBOM JioxKe. | eMaTokcuirH-303uH, x100.
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Brlmeomnucanaple U3MEHEHUST MOKHO TPAKTOBAaTh KaK IMPU3HAKH TOJTHOTO Jie-
yebHoro matomopdosza omyxonu (puc.3-5). B TkaHM MOJOYHOH >KeJe3bl Ha
OCTaJIBHOM TMPOTSDKEHUH JKTa3usi NPOTOKOB. COCOK M KOXa OOBIYHOTO CTPOCHHUSI.
Bo Bcex nuMdaruueckux y3iaax perHoHapHON KIETYATKH — MPU3HAKH PEaKTHBHOM
TUIEPIIa3HH, JIMIOMATO3.

[NarreHTKa KOHCYJIBTHPOBAHA XMMHUTEPAIEBTAMH; MPHHATO PEIICHHE O Mpo-
JIOJDKEHUE MMMYHOTEPAITHH MOJHOKCHA0HHEM 110 6 Mr 1 pa3 1o rona.

Uepe3 24 mecsiia npoBeIeHO KOMILIEKCHOEe oOcienoBaHue. JlaHHBIX 3a Ipo-
IPECCUPOBaHKE HE BBISIBICHO.

[Ipu ananu3e cyONONYJISIIMOHHOTO COCTaBa MHTPATyMOPAJIbHBIX JIUM(OLKUTOB
MOCJIC UMMYHOTEPAITUH MOJTMOKCHUIOHAEM B TPYyMIIax OOJNBHBIX C HAIMYHUEM H OT-
CYTCTBHEM MMMYHHOTO MaTOMOP(03a BBISBICHBI IOCTOBESPHBIC PA3IAYHS JIUIIH IO
2 nokasaTelsM: IIpU HalIu4Yuy naromMopdosa npoueHTHoe conepxanue CD4™ mum-
¢douuToB O6bUTO Gosice BbicokuM (40,89+2,26% u 50,91+2,05% , p = 0,006), a co-
ornomenne CD8/CD4 — 6onee nuskum (1,17+0,13 u 0,79+0,09; p = 0,03). B omnu-
CaHHOM HaMHM Cllyyae M3MEHEHUs I0Cje NPUMEHEHUS MOJHMOKCUAOHHS 3aKJIroya-
JMCh B HApacTaHUM MHTpaTyMopaibHbix CD4" numdonuros ¢ 46,6% no 55,4% u
camxennn uaaexca CD8/CD4 ¢ 0,9 no 0,6.

Oobcyxaenune

B mocnennue HECKOIBKO JIET HAMETWIICS SIBHBIH MPOPHIB B OOJIACTH KIMHHYE-
CKOM MMMYHOJIOTHH paKa MOJIOYHOH JKeJe3bl. ABTOpUTETHEHIINE (HyHIaMEHTaIIb-
Hble amepukanckue xypaairsl PNAS u Cancer Discovery omyGiukoBaiy CTaThH,
JIOKa3bIBAIOIINE TJIABCHCTBYIONIYIO POJIb MMMYHHOH CHCTEMBI YEJIOBEKA B IIPOTHO-
3¢ paka MOJIOUHOM skene3s [8; 9] mpu M3ydeHHH TOHKMX B3aUMOJICHCTBHI MEXITY
T-xennepusiMu (CD4), T-umrotokcuyeckumu (CD8) numdormramMmu u Maxpo-
¢daramu, MPHUCYTCTBYIOIMMH B TKaHH OMYXOJH, TO €CTh WHTPATyMOpPaJbHBIMH
KJIETKaMH UMMYHHO# cuctembl [14; 15]. K aHamoruuHbIM pe3yapTaTaM MpHUIII 1
OTEYECTBEHHBIE YYEHbIE, YOCIUTEIbHO JOKa3aBIIME BAKHYIO IPOTHOCTHYECKYIO
pOJIb KOJTMYECTBA M KAYECTBEHHOI'O COCTaBa MHTPATYMOPAJIbHBIX JTUM(OUUTOB (B
ocobertnoct — CD8+ T-HUTOTOKCHYECKUX KIIETOK) B MPOTHO3€ paka MOJOYHOU
skenesnl [10; 11]. Pe3ynbTarhl 5THX pabOT MPOJUBAIOT CBET HA TO, KAKHE KIIETKH
NMMYHHOH CHCTEMBI SIBIIIIOTCSI HanOoJiee BaXKHBIMU C TOYKU 3pCHHS IIPOTUBOOILY-
XOJIEBOTO UMMYHHTETa, U OTKPBHIBAIOT IEPCIEKTUBBI IMTOMCKa NMMYHOJIOTHYECKUX
ITyTeil BO3AEHCTBUS Ul aKTUBAIIMN TaHHBIX KJIETOYHBIX THIIOB.

Ipu mnurensaom (7—15 net) HaOMIOACHNU 32 OOMBHBIME TIOCIIE PATUKATBHOTO
XUPYPTUIECKOTO JICYEHHUS! TIOKAa3aHO. BBHICOKHME YPOBHM HH(DHIBTPAMU OITyXOJH
uToTOKCcHIecKuMH T-muMdonuramu (CD8Y) sapmsmorcs BaxkHBIM (hakTopoM 6ia-
TONPHUATHOTO IPOTHO3a, B 0COOEHHOCTH, y MAIlEHTOK, HE UMEIOIINX METACTa30B B
peruoHapusbie umbarudeckue y3isl, Ng [1].
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Puc. 5. Tkaub MoONOYHOM skene3bl (OMEPAlMOHHBIA MarepHa). JKCIPeccust
MAHIIMTOKEpaTHHA OTpPaHUYCHAa COXPAHHBIMH MPEACYMICCTBYIOIMIMMHI IPOTOKAMH
MOJIOYHOW JKeJIe3bI — THCTOJOTHYECKass KapTHHA TOJHOTO JieueOHOro maromopdo3a.
VIMMyHOIIEpOKCHIa3Hast pEakIMsl C aHTUTeJaMHd K TaHIUTOKepaTthHy (mokpacka
remMaTtokCHiInHOM Maiiepa), x50.

B OTCYICTBHME BBIP@KECHHON HMH(HUIBTPALMH paka MOJOYHOH keme3pl CD8Y
wieTkamu CD4" IuMQOIHUTE CIIOCOGCTBYIOT OIyXOIEBOM HHBA3HU U Pa3BHTHIO
oTAaJIeHHbIX MeTacTazoB PMOK myTtem BiMsHUS Ha IPOTyMOpAaJIbHYK aKTUBHOCTH
OITyX0JIEaCCONMMPOBAHHBIX Makpodaros [1-3].

VunTEIBas TO, YTO TPH KiIeTOUHBIX Thra — CD4™ u CD8* nuMmonmTe, a Takxke
CD68" makpodaru urparoT riiaBHyo pojb B mporHosze PMK, npemioxena Tpex-
MapKepHas IMMYHHAsi CHTHATypa JIst 60JIee TOYHON OLEHKH NPOTHO3a Y OOJIBHBIX
[5]. mmyHsbii npoduas CD68-CDA"CD8™" xapakrepen mwis mepsrunoro
paxa MOJIOYHOH >KeJe3bl, KOTOPBII lake B CIy4asX TOJIBKO XUPYPTUYECKOTro Jieue-
HUS, XapaKTepu3yercs BBICOKMMH Tokazatensimu OB n BPB. Hamporus, nmMmyH-
Hbie otBerhl CDB68™"CD4M"CDBY coorBercTBYIOT TpyIIIE GOIBHBIX ¢ PHCKOM
Pa3BUTUA OTHAJICHHBIX METACTA30B U CHMI)KEHHOH BBDKMUBAEMOCTBIO.

Hakorutennbie (pakThl OTHOCUTENBHO BIMSIHHSL Pa3IMYHBIX TOIMYIISIIMA HHTPAaTyMO-
PaTBHBIX JTMM(OIMTOB Ha IPOTHO3 PaKa MOJIOYHOM JKeJe3bl CTaBAT CO BCEW ONpe/iesieH-
HOCTBIO BOTIPOC, MOXET JI OBITh MPOBE/ICHA MMMYHOKOPPEKIIHS B HATIPABJICHHU TPO-
THOCTHYECKH ONIarONpHsTHBIX TPOQIUIeH CyOMOMyIAIMOHHOIO COCTaBa HHTPATYMO-
paibHBIX JInMporuToB. Ha cerousiiiHmil 1eHb MOonoOHBIX paboT HET.
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OIHMM W3 TIEPCIIEKTUBHBIX U Pa3pelIeHHbIX K KIMHIYECKOMY HCIIOJIb30BaHHIO
B OHKOJIOTHH UMMYHOMOJYJIATOPOB SIBJIIETCS MOJNUOKCHAOHUI (a30kcumepa Opo-
mun,  cononmmmep  N-okcu-1,4-stmnennunepasuHa W (N-xapOokcwm)-1,4-
STWIeHNHIepa3uHust Opomuaa). OH obnamaeT BHIPAXKCHHONH MMMYHOMOIYJIUPYIO-
el akTUBHOCTBIO U TPEXJE BCEro, IEHCTBYET Ha CHCTEMY BPOKACHHOTO UMMY-
HUTETA, YCWINBACT (PYHKIMOHAIBHYIO aKTHBHOCTh KaK KJIETOYHOTO, TaK M T'yMO-
panpHOro uMmyHutera [16]. B koHedHOM HTOTre HOJ ASHCTBHEM IIOJHOKCHIOHHS
aKTUBUPYETCS BCSI HIMMYHHAsI CHCTEMa OpraHu3Ma.

JlaHHasl aKTHBAlMs aHAIOTMYHA (POPMHUPOBAHUIO MMMYHHOH PEaKIHH B OTBET
Ha aHTUTeHHBIH (maToreHHsIit) Gakrop [12]. B yciousx in vivo mpemapar obmaga-
€T BBIPAXXCHHOW CIOCOOHOCTBIO CTHMYJHUPOBATh I'yMOPaJIbHBIH UMMYHHBIH OTBET
[13].

HHTEepecHO OTMETHTH, YTO B Hallel padoTe nonnokcuoHui npusoann B 30%
ciygaeB PMOK k neue6HOMy maTomopdo3y pasnuunoit crenenu (ot | mo V). Oco-
60r0 BHUMaHMsI 3aCITy’KUBAcT PACCMOTPEHHBIN Cilydail. MeXaHn3M JaHHOTO sBIie-
HUS SIBJIIETCSI MMMYHO-OIIOCPEIOBAaHHBIM W TpeOyeT IalbHEWIIero IeTalIbHOTOo
N3yYeHMUSL.

Heo6xommmMo OTMETHTH. MO-BHIMMOMY, BO3MOXHBI PAa3JIMYHBIE MEXAHHU3MBI
peanu3anyuy IPOTHBOOIYXOJIEBOTO MMMYHHOTO oTBeTa. Hambonee m3ydeHHOH, c
JIOKa3aHHOW OJaronmpusATHOW MPOTHOCTUYECKON POJBIO SBISIETCS BBIpaKCHHAsS
UHTpaTyMOpanbHas wH(uubTpamus CD8'. Dror MexaHuM3M  cumTaeTcs
(E.B. ApramoHOBa, HEKOTOpPbhIC aMEPUKAHCKUE yUCHBIC) BEAYIIMM, HanOOIee 3Ha-
YUMBIM B iporHo3ze PMOK.

ITombITKa CTUMYJISINUU JAaHHOT'O 3B€HA UMMYHHUTETAa C IOMOIIBIO ITOJUOKCHI0-
HMS HE TIpUBENA K ycrexy: comepxanne CD8" MHTpaTyMOpambHBIX JTUMQOIUTOR
HE pa3nyajioch JI0 U M0Ciie Ha3HaYeHNUs TIpernapara.

Kak nokazanu paHee onyOJMKOBaHHBIE HAMHU JIaHHbIE, HA YPOBHE OITyXOJIEBOM
TKaHU MTOJMOKCUAOHHUH 00JIaZlaeT CBOETO poJia MMMYHOMOAYJIMPYIOIINM JIeHCTBHU-
eM. OH CHIXaeT ypPOBHU MHTPATyMOPAJIbHBIX JUM(QOLIUTOB B CIy4asX MX COAEp-
JKaHWs BBIIIE MEIWAHBl W, HANPOTHB,—MOBBIIAECT NPH YPOBHSIX HUKE MEIMAHBI
[17].

Y 30% GoybHBIX B HAILIIEM HUCCIICAOBAHUN ITPUMEHEHNE TIOMHOKCHIOHNUS BEJIO K
Pa3BUTHIO UMMYHHOTO ITaToMopd03a OITyX0JIeBOH TKaHH. AHAIN3 cOCTaBa MHTpa-
TYMOpPaIbHBIX JTUMQOIUTOB y OONBHBIX ¢ HATMIMEM/OTCYTCTBHEM MaTomMop¢o3a
nokasain npeotuaganne CD4+mnomynanuy B Cirydasx HUINIHAS TPOTHBOOITYyX0JIEBO-
ro a¢¢ekra mpemapara.

B naunbonee tunmynoM ciydae (maromopdos |V cremneHun) oTMeYeHO HapacTa-
uue yposHeir CD4" nuM(OIMTOB IMOCIE NPUMEHEHHs MHOIMOKCHIOHHA. Ilo-
BHIMMOMY, cOpachlBaTh €O CYETOB ponb mnomyissuuun CD4" mpexneBpeMenHo.
U3y4enune BIUSHUS TOJIMOKCHIOHKS Ha MHTpaTyMopanbHbie mumbonutsr CD4A™ y
GOJIBHBIX PAaKOM MOJIOYHOH KeJIe3bl JOIKHO OBITh MIPOJIOIIKEHO.



HAMATOPOIESIS IMMUNOLOGY 111

Jlutepatypa

1.

10.

11.

12.

Kpoxuna O.B. MukpomeTacTasbl paka MOJIOYHOM keJie3bl B KOCTHBIA MO3T.
NmvvyHOMOpdoOIOTHYecKas THarHOCTHKA: AWC...KaHa. Men. Hayk: 14.00.14
/ Kpoxuna Onbra Baagumuposaa. M., 2003. — 170 c.

Apmamonosa E.B. Porb NMMyHO(EHOTHITMPOBAHHS OITyXOJIEBBIX KJIETOK B
JIMAarHOCTHKE W MPOTHO3E paKa MOJIOYHOM KeJe3bl: JUC... JI-pa MeJ. HayK:
14.01.12 / Apramonosa Enena Bsiuecnasosua. — M., 2003. — 311 c.
DeNardo D.G. CD4+ T cells regulate pulmonary metastasis of mammary
carcinomas by enchancing protumor properties of macrophages / D.G.
DeNardo et al. // Cancer Cell. — 2009. — Vol. 16. — P. 817-819.

Rouse B.T. Anti-theta serum-induced suppression of the cellular transfer of
tumour-specific immunity to syngeneic plasma cell tumour / B.T. Rouse,
M. Rollinghoff, N.L. Warner // Nat. New Biol. — 1972. — Vol. 238. - P.
116-117.

Apmamonosa E.B. Porb IMMYyHO(EHOTHITMPOBAHHUSI OITyXOJICBBIX KJIETOK B
JIMaTHOCTHKE M MPOTHO3e paka MojouHoi ene3sl / E.B. Apramonosa //
HUmmynomnorust remonossa. — 2009. — T. 6, Ne 1. — C. 8-51.

Daniel D. Immune enchancement of skin carcinogenesis by CD4+ T cells /
D. Daniel, N. Meyer-Morse, E.K. Bergsland et al. // J. Exp. Med. — 2003. —
Vol. 197. - P. 1017-1028.

DeNardo D.G. CD4+ T cells regulate pulmonary metastasis of mammary
carcinomas by enchancing protumor properties of macrophages / D.G.
DeNardo et al. // Cancer Cell. — 2009. — Vol. 16. — P. 817-819.

DeNardo D.G. Leucocyte complexity in breast cancer predicts overall sur-
vival and functionally regulates response to chemotherapy / D.G. DeNardo
et al. // Cancer discovery. —2011. — Vol. 1, N 1. — P. 54-67.

Sachs G. Lyric effector cell activity and major depressive disorder in pa-
tients with breast cancer: a prospective study / G. Sachs, S. Rasoul-
Rockenschaub, H. Aschauer et al. // J. Neuroimmunol. — 1995. — Vol. 59. —
P. 83-89.

Beatty G.L., Paterson Y. IFN-gamma can promote tumor evasion of the
immune system in vivo by down-regulating cellular levels of an endoge-
nous tumor antigen //J. Immunol. -2000. -V.165. —P.5502-5508
Beck-Engeser G.B., Monach P.A., Mumberg D. et al. Point mutations in
essential genes with loss or mutation of the second allele: relevance to the
retention of tumor-specific antiges //J.Exp. Med. -2001. —V.194. —P.285-
300

Huneeun B.B., Hexpacos A.B., Xaumos P.M. IMMyHOMOLLyISITOP MOJIHOK-
CI/I,I[OHPIfIZ MCXaHH3MBbI ,I[€I>'ICTBPI$I M aClCKThbl KIMHUYCCKOI'0 IMPUMCHCHUSA
[Iurokunsl u BocnaneHue. -2004. —T.3, Ne3. —C.41-47



112

HUMMYHOJIOI'HA I'EMOIIO934

13.

14.

15.

16.

17.

Hvsaxonosa B.A., /lambaesa C.B. u Op. VI3ydyeHne MexaHHW3Ma IEHCTBUS
HMMyHOMOAyJIsiTopa TloNMOKCHIOHUS HA KJIETOYHOM U MOJIEKYJIIPHOM
YPOBHSIX Ha KIETKax mepudepuyeckoil KpOBH YeEIOBEKa B YCIOBHUSX iN
vitro. //®@usuosnorus u maronorus UMMyHHOUN cuctemsl . -2004. —T8, Ne2. —
C.32-36

Wang H.Y. Tumor-specific human CD4+ regulatory T cells and their lig-
ands: implications for immunotherapy / H.Y. Wang, D.A. Lee, G. Pemg et
al. // Immunity. — 2004. — Vol. 20. - P. 107-118.

Lang P.A. Natural killer cell activation enhances immune pathology and
promotes chronic infection by limiting CD8+ T-cell immunity / P.A. Lang,
K.S. Lang, H.C. Xu et al. // Proc. Natl. Acad. Sci. USA. — 2012. — VVol.109,
N 4. -P.1210-1215.

Momnaxos, A.C. OnpeneneHne KIMHAYECKOH U UTOTeHeTHYecKoi 3ddek-
TUBHOCTH WMMYHOTEPAIUU TMOJHOKCUIOHUEM Yy OOJBHBIX C MEJIaHOMOM
kokH (npenBapurenbHble pe3ynbTathl) / A.C. Monaxos, B.B. AHuCHMOB,
A.C. Bapuyk // Ummynomnorusi. — 2005. — Ne 4. — C. 231-235.

Bopomnukoe UK., lamunoe @.A., [lleeyos B.A., Envwuna I''A., bypoe
J.A., Buwnesckasn A.B., Yxukeaosze H.B., 3epnos J/[.U., Tumowenxo B.B.,
Cenvuyk B.FO., Poouonosa H.B., Tynuywin H.H. [Kputepun

3 HEeKTUBHOCTH HEOAIBIOBAHTHON MMMYHOMOIYIHUPYIOIICH Teparnuu
MIOJIMOKCUIOHHEM Y OOJIbHBIX PAKOM MOJIOUHOM JKeJe3bl
(mpenBaputenbHbie pe3yibrarhl). //buonpenaparst. -2014. —T.50, No2. —
C.42-48



HAMATOPOIESIS IMMUNOLOGY 113

E.C. Obapesuu, B.A. I'opbynosa, H.C. Becosa, M.M. /lasviooe, H.H. Tynuyvin
KOCTHBIN MO3I

BOJIBHBIX TUCCEMMWHHUPOBAHHBIM PAKOM XKEJIYIKA.
(KPATKOE COOBUIEHUE, IIPEIBAPUTEJIbHBIE JTAHHBIE)
DI'BY «POHIL] umenu H.H. broxuna»

Pe3rome

Ilo JaHHBIM MECKIYHAPOIHbIX I/ICCHCI[OBaHI/Iﬁ JUCCEMUHUPOBAHHBIC OITYyXOJICBBIC
kietkd (JIOK), BbIABIsiEeMbIE B KOCTHOM MO3r€ OHKOJIOTMYECKHX OOJBHBIX Ha
JUArHOCTUYECKOM  JTalle, SABIIAKOTCA B IlaJ]bHeﬁHIeM OCHOBHbBIM HMCTOYHUKOM
OTHAICHHBIX ~ MeTacTa3oB. MeTomoM  TPOTOYHOH  IIMTOMETPHH  OIpENEIsUIN
JIICCEMUHMPOBAHHBIE ~ OINYXOJEBBIE  KIETKM B  KOCTHOM  MO3re  OOJIbHBIX
JMCCEMUHUPOBAHHBIM pakoM skenynka, (k JJOK'™ clygasM OTHOCWIM TakoBblE C
HATMYHEM He MeHee 1 omyxolneBoii kieTku Ha 10 MiTH MUEITOKapHOLITOB).

JOK ob6napyxens! y 18 u3 27 mammentos. bompHsre ¢ Hammurem JIOK B KocTHOM
MO3re MMENH XyAIINe TOKa3aTey BEDKHBAGMOCTH 03 POrPecCHPOBaHMS B CPAaBHEHHUH
C JIMTIaMH, ¥ KOTOPBIX OIyXOJICBbIE KJIETKH B KOCTHOM Mo3re otcytcrBoBay (P = 0,019;
¥?=5,49). TTpucyrcrare JIOK B KM 10cTOBEpHO Yalie HaGIIOIAeTCs IPU Pake JKeITyIKa
C TIEPBUYHOM JIOKaTM3aIvel B 00macTn kapanossodarearsroro mepexoma (0,049). Tpu
HAIMYAM  KaHIlepOMaTo3a OpIONIMHBI MOPaKEHWE KOCTHOrO MO3ra HaOromaeTcs
JOCTOBEPHO peke, YeM B Ciydasx orcyTcrBus muccemuHarmn (p =0,049). Tlo
pe3ynbTaTaM, IpPEICTaBICHHBIM B HAlleM HCCIISJOBAaHUM, MOXKHO CHENaTh BBIBOI
namare JIOK B KocTHOM Mo3re y OOJTBHBIX PaKkoM KelyIka 4 CTaJIiuy acCOIMMPOBAHO C
KpaiiHe HeOJIaronpusiTHBIM IPOTHO30M M BBICOKHM PHCKOM PaHHEro IporpecCHpOBaHUS.

KiroueBble cJI0Ba: JMCCEMUHUPOBAHHBIM pak >KeIyJKa, KOCTHBIA MO3T,
JMCCEMHHUPOBAHHBIE OITyXO0JIEBbIE KJIETKH, IPOTOYHAS] IUTOMETPUSI.

E.S. Obarevich, V.A. Gorbunova, M.M. Davydov, N.N. Tupitsyn

BONE MARROW IN PATIENTS

WITH DISSEMINATED GASTRIC CANCER

Federal State Budgetary Scientific Institute “N.N. Blokhin Russian Cancer
Research Center”

Abstract

Numerous multicenter trials has shown that disseminated tumor cells (DTC)
diagnosed in bone marrow, are the main source of distant metastases. We studied
by flow cytometry method presence of DTC in 27 patients with metastatic gastric
cancer (DTC-positive cases were ones with 1 or more cancer cells per 10 millions
of myelocaryocytes).
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BM-DTCs were found in 18 patients. PFS was significantly higher in group
with no BM-DTC (p = 0,019; 3= 5,49). DTCs were statistically more frequently
detected in patients with the localization of primary tumor in cardio-oesophageal
junction (p = 0,049). In patients with peritoneal dissemination of tumor DTCs were
detected less frequently (p = 0,049). In conclusion, preliminary results of our study
show that BM-DTC is a factor of unfavorable prognosis of IV stage gastric cancer
patients and associates with high risk of progression.

Key words: bone marrow, disseminated tumor cells, flow cytometry,
disseminated gastric cancer.

BBengenne

Pak skenmynka sBISieTCS OJHOW M3 HEPEUICHHBIX, HauOOJee aKTyalbHBIX
npodjeM B COBPEMEHHOH KIMHUYECKOH OHKOJIOIMH, COXpaHss Ha IMPOTSHKEHHH
HECKOJIBKHX JIET TPEThIO B Mupe no3uiuio (8,8%) B CTPYKTYpe CMEPTHOCTH OT
3JI0KaYeCTBEHHBIX 3a00JIeBaHUI.

B 2012 r. no naHHBIM MUPOBOMW CTaTUCTUKU ObUIO AuarHoctuposaHo 952 000
HOBBIX citydaeB PXK u 723 000 cMepTenbHBIX HCXO00B OT Hero [1].

Bbicokne TmMoOKa3aTelu JeTalbHOCTH OOYCIIOBJIEHBI HE TOJBKO HH3KOM
BBISIBIIIEMOCTHIO paHHHUX (opM PIK, HO U HEBO3MOKHOCTHIO a/IEKBATHO OIICHUBATH
MPB nociie npoBeieHHOM Tepanuu, IPOrHO3UPOBaTh AAJbHEUIINN UCXOL.

[MonmbITKONH K  WHAMBUAyAIW3alMd [OAXOAa K  JICUCHHIO  OOJBHBIX
JIICCEMHUHUPOBAHHBIM PAKOM JKEJTyJIKa SIBUJIOCH TPOBEJeHNE MOP(OIOTHUECKON |
MMMYHOJIOTHYECKON OIEHKH aCHHpaToB KOCTHOTO MO3ra Ha 3Tane JHarHOCTHKH
3a00JICBaHUs C LEJNBIO ONPEENICHHS] TUCCEMHUHUPOBAHHBIX OITyXOJIEBBIX KIIETOK.

MaTepI/laﬂbl " METOAbI

B 11.2013-04.2015r. B POHIl wm. H.H.BnoxwuHa WHUIIMUPOBAHO
HCCIIC/IOBAHUE [0 BBIABICHUI0 MHKPOMETACTA30B W/MIKM JUCCEMUHHPOBAHHBIX
OMYXOJIEBBIX KIETOK B KOCTHOM MO3Te OONBHBIX pakoMm kemynka |V cramgum.
[MopoOHbIe UCXOJHBIE JAHHBIE [0 MAIIMEHTaM HpeACTaBIeHbI B Ta0I. 1.

Onenka JJOK-KM Brmonmasiiace 27 OOJIBHBIM pakoM skemynka |V cramgmm
nepei Ha4aaoM CrelupUIecKoro JIeUeHUs..

NmmyHodeHoTHIIMUECKasT [IMAarHOCTHKA OCYLIECTBIsUIaCh Ha Marepuale,
MOJTYYEHHOM TIPH MyHKIMK KocTHOTo Mo3ra (1 000 000).

OnpeneneHne  MHKPOMETACTa30B  NPOBOAWIM  METOAOM  IIPOTOYHOM
LUTOMETpHH C OkpammBanuem antutenamu CD45 u EpCam wmum CD45 u
IIUTOKEPATHHBI, KaK OTMHUCaHO paHee [2].

K JOK' cnyyasiM OTHOCMIM TAKOBBIE C HAJIMYMEM He MeHee 1 OMyXoneBoi
kieTky Ha 10 MITH MHETTOKapHUOIUTOB.
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PesyabTaTsl

W3 Bceit rpynmel nanueHtoB y 18 (66,7%) ObLI0 OOHApYKEHO MOpaKEHHE
KOocTHOTo Mo3ra, B 33,3% ciy4ae (N = 9) JIOK B KOCTHOM MO3re OTCYTCTBOBAIIH.

Ananu3 nansbeix nokasain, uro JOK B KM nocToBepHO yalle BBISIBIASUIMCH [IPU
JIOKAJHM3allii TEPBUYHOM OIMYyXOJNH >KENyJKa B 00JacTH Kaauon3o(areaabHOTO
nepexoaa (KOII). V stux 6ompubix JJOK BeisBisum B 90% ciayuaes (p = 0,049).
HHTEpecHO OTMETHUTD, YTO HU B OAHOM M3 JBYX CIY4aeB TOTAIBHOTO MOPAKCHHSA
xenynka JIOK He BbIsBICHBI, maHHbIe mocToBepHbl (p =0,038), mHecmoTps Ha
KPaiHIOI0 MaJIOUYUCIIEHHOCTh OOJIBHBIX C TOTAJILHBIM ITOPAKEHUEM XKEITy KA.

HNHTEepecHO OTMETHTH. TPU HaIW4MKM KaHiepomarto3a Oprommuabsl JJOK B
KOCTHOM MO3Te onpezeisun gocroBepHo pexe (53 u 90 %, p = 0,049).

He ormeueHo cmszu Hamuumsi JJOK ¢ mosom, rucrosnorundeckoit gopmoii
OIyXONIM, HaJW4YMEeM METAacTa3oB B 3a0pIOIIMHHBIX U  HEpUPEPUIECKUX
TUMQATHYECKUX y3l1aX, OTAAJCHHBIX METACTa30B B IEYCHH, KOCTSIX, SMYHHUKAX.

He BmiaBneHo poctoBepHOW accorumanuu Hammuus JIOK ¢ orBerom Ha
MIPOTHBOOITYXOJIEBYIO ~ TEpaluio:.  YacTH4Has  perpeccusi,  craOwinzanus,
nporpeccupoBanue (Tabi.). Mbl H3y4UITH BBDKHBAEMOCTH 03 MPOrPeCCHPOBAHHMS
(PFS) y OONBHBIX AMCCEMHUHHUPOBAHHBIM PAaKOM IKEIyAKa B 3aBHCHMOCTH OT
HQJINYMS AUCCEMHHUPOBAHHBIX OITyXOJEBBIX KJIETOK B KOCTHOM MO3Ir€ Ha JTare
nuarHocThkd. bompable ¢ Hammunem JIOK mmenn moctoBepHO Ooiee KOPOTKYIO
BBDKHBaeMoCcTh 0e3 mporpeccupoBanus (p=0,019 ). CpaBHeHHE KpHBBIX
BBEDKMBAEMOCTH TIPE/ICTaBIIEHO Ha puc. 1.

IIpn ananmu3e Bcell rpynmbl OOJMBHBIX JHCCEMHHHPOBAHHBIM PAaKOM JKEITyJKa
Mennana HaOmronenns cocrasmina 11,1mec.

Meanana BBIl B rpynme OONBHBIX C MCXOAHO BBISBICHHBIM ITOPAKECHUEM
KOCTHOTO Mo3ra cocTaBmwia 6,5Mec., B rpynme OOJBHBIX C OTCYTCTBHEM
mukpomeractazoB — 9,2 mec. Ilpu cpaBHenunm mo long-rank rtecty pasmmums
OKa3aJMCh cTaTucTHUecKu 3HadnMbiMu (p = 0,019).

Hanmune mMeracTa3oB B IeUeHH, KOCTSIX, 3a0PIOMIMHHBIX WA IEpUPEPHIECKUX
TUMQATHYECKUX y3J1aX, JAUCCEMHUHAIMK M0 OpIOIIMHE, SUYHUKAX HE BIMSUIM Ha
BBII (p > 0,05).

Obcyxnenue

JlaHHBIC HAIIEr0 HCCICAOBAHUS MPOACMOHCTPHPOBAIH BBICOKYIO YacTOTY
MOPaXECHHsI/BOBIICUSHHSI KOCTHOTO MO3Tra P TUCCEMHUHHUPOBAHHOM PaKe KeTyaKa
(67% cityuaes).

CornacHo monydeHHBIM pesynbraram, namumune JJOK B kocTHOM MoO3re He
OBUIO HANPSIMYIO CBS3aHO C MMILUIAHTAIIMOHHOW M T€MAaTOr¢HHOM IHCCeMHHAIUCH
OITYXOJIH.
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Tabnuma
Bzanmocsszp Hammuust JIOK y OGonbHbIX pakom skenmynka IV cragum c monowm,
MIEPBUYHON JIOKaJIM3alMeH OMyXOJH B JKEIIyJIKe, THCTOIOTHYEeCKoi GpopMoii paxa,
N*, M", 0TBeTOM Ha IPOTHBOOIYXOJEBYIO TEPATHIO.

XapaKTepucTika KonnuecTBo O0IBHBIX X? p
paKTep abe. (n=27) | %
Ilon
s T [ oa [ osw
Jloxanuzayus onyxoau 6 dcenyoke
K3 + 210 o 39 | 0049
+ 6/10 60
Teio - 12/17 70.6 0,32 | 0,573
AHTpanIbHBIA OTACI t 12522 668(,)2 0,12 | 0,726
ToTanbHOE MTOpaKEHNE t 1%%5 702 4,32 | 0,038
Tucmonozuueckas ghopma onyxonu
AneHOKapIHOMA i 12550 57701 0,39 | 0,535
IepcTHEBUTHOKIICTOUHBIN paK J_r 13%0 577(’)1 0,39 | 0,535
HenuddepenuupoanHnsbiii t 13%6 65(9) ) 2,78 | 0,150
Jlokanuzayus memacmamu4eckux 04a2os
+ 6/9 66,7
Ileuenn — 1117 647 0,10 | 0,920
+ 3/3 100
Koctn — 15/24 625 1,69 | 0,194
Iepudepuyeckue nly J_r 12;;0 577(’)1 0,39 | 0,535
3abpromuHHbIE J1/y J_r 180/}107 5%(,)8 1,27 | 0,260
Suammin + oo 23 0,27 | 0603
Kanmepomarto3 OpromiHbI i gﬁg 5569 3,89 | 0,049
Dphexm
YactuuHbiil 3¢ dext t 153//1107 756(,)5 1,99 | 0,159
Crabunusanus t 1%2 1 gg:; 0 1
IIporpeccupoBanue + 12 /2/07 6%5’7 1,54 | 0,214
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Puc.CpasuennePFSy6onbubix ¢ JJOK BkocTHOMMO3rE (crutommHas muaus )/6e3/I0K B
KocTHOMMO3re (MyHKTHUP). Pasniuus Beicoko octoBepHsl,p = 0,019.

Hamporus, y OompHBIX ¢ KaHIepomaro3oMm Oprommabl JIOK  BeISBIISIIH
JIOCTOBEPHO pexe. [Ipu TOTanbHOM IMOpaKEHUH KETyJKa HA B OJJTHOM M3 2 CITy4yacB
JOK-KM He 6putn oOHapyxeHbl. TakuM 00pa3oB, MECTHAsI PacIpOCTPAaHCHHOCTh
paxa >KexyAKa ¥ TeMaTOreHHask JUCCEMHUHALNS OITyXOJIEBBIX KJIETOK — MOKa3aTelH,
HE B3aMMOCBS3aHHbIE MEXIy coOoH. bomee TOro, oHM MOTYT HaXOAWTHCS B
PELMITPOKHBIX B3aMMOOTHOIICHUSX.

Bpems 1o mporpeccupoBaHUs 0Ka3aJI0Ch JOCTOBEPHO KOPOYE B IPYIIE OOIBHBIX
¢ 10K B xoctHOM Mo3re. COOTBETCTBEHHO, BEPOSITHOCTD YCIICIIHOTO JICYSHHS paKa
JKEJTyJKa JOCTOBEPHO BHIIIE Yy OOJNBHBIX C OTCYTCTBHEM CIEHU(HUUECKOTO
MOPaXXEHUs] KOCTHOro Moara. JIjsl oLleHKH NporHo3a 3a0oJIeBaHMsl, MEPCIIEKTHB
JIeYeHUs! TAaHHBIA (aKkTop SBISIETCS OJHUM M3 ONpenessfomux. VHbpIMH clioBamH,
JlaKe HaJIM4ME OTAAICHHBIX METacTa30B HE SIBJISIETCS CTOJIb IPO3HBIM MPEISTCTBHEM
B Ooppbe 3a >KU3Hb OOJBHOIO JMCCEMUHHPOBAHHBIM DAaKOM JKEIyAKa Kak
cnenuguIecKoe MopakeHne KOCTHOTO MO3ra.

[MomyyeHHble HaMH JaHHBIE XOPOIIO COOTHOCSTCS C COBPEMEHHBIMH
MIPENCTABICHUSIMH O POJIM KOCTHOTO MO3Ta B OITyXOJIEBOI! ITpOTrpecch.
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B kocTHOM Mo3re OmyxojeBble KISTKH MOTYT IPHUCYTCTBOBaTh B JIATEHTHOM
COCTOSIHUM B T€UCHHUE JITUTEIBHOTO BPEMEHH, a 3aTeM JIaBaTh HA4ajo OTIAaJICHHBIM
TreMaTOTeHHBIM  MeTacTas3aM. Ilomumo  3toro  daxrtopa,  HEOOXOAMMO
aKIEHTHPOBaTh BHMMAHHE Ha TOM, YTO METACTa3MpPOBAaHHE IIPOUCXOIUT HE
OJIHOHANPABIEHHO — OT IEPBUYHON OIyXOJW K OTHAJICHHBIM OpraHaMm, HO H,
Ha00OpOT, OT METACTa30B B IIEPBHYHYIO OIYXOJb. DTOT IPOIECC, OTKPBHITHIA B
camoe TMocjeqHee BpeMsi U JeTanbHO pazOupaBiimiics Ha 9 MexITyHapoaHOM
KoH(pepeHunn «/IMMyHOIIOTHSI TE€MONO33a» B JIOKJIAAE TUPEKTOpa HHCTUTYTA
6monornn paka B I'amOypre Kiayca [lanTtens, mpeacraBiser coboii omHO u3
Hal/I60J'Iee (byHIlaMeHTaJ'I])H])IX, MpUCYHIInXx TOJIBKO OITyXOJICBBIM KJIICTKaM
(eHOMEHOB. ManMrHu3UpOBaHHBIE KIIETKH, MOBTOPHO IONajas B IEPBHYHYIO
OITyXOJIb U3 OTJIAJICHHBIX METacTa30B, BO-TIEPBBIX, CTUMYJIMPYIOT €€ OypHBIH poCT,
a BO-BTOPBIX, NPHOOPETAIOT HOBBIE CBOWCTBA IOJIMOPIaHHOI'O METacTa3WpOBAHHS
[3]. B wHabmomaemoii Hamu KOropre OOJNBHBIX HAMYUE  OIyXOJCBOM
JIMCCEMUHAIIMM B KOCTHOM Mo3re HaOmofanock Ha (oHe cymiecTByromei
HeomepabenbHOl INMEepBUYHOIM OIyXosn >Keiynka. M coszmaBaiuch WaeanbHBIE
YCIIOBHS [UIA TTOBTOPHOI'O OOCEMEHEHUsI IIEPBUYHON OITyXOJIH METACTATUYECKUMH
KJIETKaMH{, 4TO, KaK H3BECTHO, COMPOBOXKIAeTCA OypHBIM pPOCTOM NEPBHYHOU
OITyXOJIM M BO3HHMKHOBEHHEM HOBBIX OYaroB OTHAJICHHOTO METACTa3HUpoBaHus [4].
CrnenoBarenbHO, NPU OTCYTCTBHHM A(PQPEKTHBHON JEKAPCTBEHHOW Tepamuu paka
KEIIyaKa, €IMHCTBEHHBIM croco6omM NIPEIOTBPALLEHUS ObICTpOrO
MPOrPECCUPOBAHUS 3TOM OIMYXOJIU SIBJISIETCS COBEPIICHCTBOBAHUE XUPYPTHUUECKOU
TAKTUKH, HANPABICHHON HA MaKCUMAJbHYIO dPaJUKalI0 IIEPBUYHON OIIyXOJH, B
TOM 4YHCJE — U €€ OTCEBOB I10 OpromMHe. B 3THX ciy4asx NpUCYTCTBYIOIIME B
KOCTHOM MO3I€ JIMCCEMUHHPOBAHHBIC OITyXOJIEBbIE KJIETKH HE CTOJIb I'po3HbI. Ha
npuMepe paauKkanbHO yransembix omyxoieid (PMXK mokazano: JIOK B kocTHOM
MO3Te MOTYT IEpCHCTUPOBATh B TEUCHNE MHOTHX JIET U AecsTuineTuil. Pazymeercs,
caM (aKT UX HaIW4Us SBIsIeTCs HAKTOPOM HeOJIarompusTHOro nporuosa [5].

Henp3st He yduThIBaTH M B3aUMOCBSI3b IIEPBUYHON JIOKAJIM3ALMHK OIyXOJH B
KeIyIKe C YacTOTOM TMOpaKeHHs KOCTHOro wosra. [lpm pake oOmactu
Kapuoa3odareanpHoro nepexoaa yacrora oonapyxenus JJOK nocrurana 90%, dro
JIOCTOBEPHO BEHIIIIE, YeM IpHU JIFO00H IpyToi JoKann3aiuy B oprase. 11pu OobImoi
PpacIpoCcTpaHEHHOCTHU OIyXOJIH, OTCYTCTBHHU €€ UyBCTBUTEIBHOCTH K XUMHOTEPAIIHH,
HaJIeSThCS Ha XUPYPTUYECKHUH ATall JICUSHUS] BO3MOYKHO JIAJIEKO HE BO BCEX CIIydasx.
U 3neck omnsTh Ha MOMOIIB MPUXOMUT (PyHIAMEHTaNbHas Hayka. Jleno B ToM, 4To
METAaCTa3uPOBAHUE OITYXOJICBBIX KJIICTOK B IICPBUYHYIO OIYXOJb — AKTUBHBIN
mpouecc, ymnpaeiusiemblii  WMJI-6.  YuuTeiBas ~ HEMHOTOYMCIICHHBIE  JaHHBIE
MEXAYHApOAHBIX UCCIIEOBAHNH, MTPEAIIoaraeM: BTOPUYHOE 0OCEMEHEHNE OITyXOJIH
peasbHO MPEeNOTBPATHTh, HCHONbB3yst anturena k MJI-6 nmm ero penenropy gp80. B
HacTosIIee BpeMs Yyxe pa3paboTaHbl JieueOHble aHTHTeNna (CHIITYKCHMao,
ToLMIM3yMal), TO3BOJIIOMME OJOKHpOBaTh Kak pactBopumblid MJI-6, Tak wu
B3aUMOJICHCTBHUE IIUTOKKHA CO crierupudeckuM pererrropom gp80 [6].
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JlucceMHMHHUPOBAaHHEIC PAKOBBIC KIIETKH BO MHOTO UMCIOT CBOMCTBA CTBOJIOBBIX
pakoBeIX KieToK. OHH OoJiee PE3UCTCHTHHI K XHWMHOIYYCBOH Tepanud, 4eMm
MEpBUYHASL OMyXOJb. B HACTOsIIee BpEeMsl CTPATETHMYECKH BaXKHBIM SIBIISIETCS
CO3/1aHHE HOBBIX KJIACCOB JICUEOHBIX MMPEMAaPaTOB, HAMPABICHHBIX HA YHHUYTOKCHUE
JIUCCEMUHHUPOBAHHBIX OMYyXOJIEBBIX KIETOK B KOCTHOM MO3T€.

3aBepiuasi Cka3aHHOE, OTMETHM: HCCJIEJOBaHHE KOCTHOTO MO3ra y OOJBHBIX
JIUCCEMUHHPOBAHHBIM ~ PAaKOM  JKeNlyJka JIOJDKHO ObITh  OoJjiee  HIMPOKO
HCIIOIB30BaHO KaK IIOJIE3HbIH W WH(OOPMATUBHBIA MeTOJA BbhIOOpa JedeOHOM
TAKTHUKWU U OLCHKH ITPOrHO34a.
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U.B. bypasyosa, M.H. Kocmioxosa, H.H. Karumun, A.K. I onenxos,

H.H. Tynuyvin, A.®. Kapamviwesa

9KCITPECCHS MAPKEPA INIABMATHYECKHX KJIETOK CD138

N PELENITOPA ®AKTOPOB POCTA SHJOTEJIUA COCY 0B VEGFR3
Y BOJIBHBIX MHOKECTBEHHOW MUEJIOMOM:

KOPPEJISIIUSA C ITIPOI'HO30M

MmuosxectBerHas muenoma (MM) xapakrepusyercst KIOHATBHOW TIpordeparueit
IUIA3MaTHYECKUX KIIETOK B KOCTHOM Mo3re. [lnasmaruyeckue KIeTKH DKCIPECCHPYIOT
(axrops! pocta sHnoTenHs cocynoB VEGF u ux pereniropst VEGFR, B ¢Bsizu ¢ ueM 3t
CHTHAJIbHBIC CHCTEMBI MOTYT HE TOJIBKO YYacTBOBAaTh B Pa3BHTHH HEOAHTMOTEHE3a MPH
MM, HO U CTUMYJUpPOBaTb PA3MHOXEHUE CaMMX IUIa3MaTUYECKUX KIETOK IIO
AYTOKPUHHOMY MEXaHHU3MY.

B acnmparax koctHoro mosra 33 GonmbHBIX MM ObLIa HMccienoBaHa IKCIPECCHUs
MPHK ¢akropoB pocra sHmorermms cocymno VEGF-A, VEGF-C, VEGF-D u ux
peuenrropoB VEGFR1, VEGFR2 nu VEGFR3 nmo m mocne mpoBeneHHOTO JICYeHHUSL.
Okcnpeccust MPHK dakropo pocta VEGF 1 ux perentopoB OblLla COMOCTaBJICHA C
TaKUMU KIIMHUYECKHUMH XapaKTEPHUCTUKAMU KaK BBDKUBAEMOCTb U IJIA3MOLIUTO3.

[lpn cpaBHEHMM BBDKMBAaEMOCTH B TpPyINNax OONBHBIX, Ppa3IMYafoOlIuXcs I10
koskcripeccnn  VEGF-A/VEGFR1 u VEGF-C,VEGF-D/VEGFR3  okazanock, uTO
HayMeHbIIel ObUIa BBDKMBAEMOCTh B TPyIIE OOJBHBIX C OTCYTCTBUEM KOIKCIPECCHH
MPHK VEGF-C,VEGF-D/ VEGFR3. B rpymire 60bHBIX, Y KOTOPBIX OCIE JICUCHHSI
skcnpeccus MPHK VEGFR3 noBbicHack, BBDKMBaEMOCTh ObIIa JIyUIlle, YEM B TPyIIax
0orbHBIX, Y KOTOpBIX dKcnpeccuss MPHK aToro penienropa ocranach HeM3MEHHOU MITH
noHn3mack. CaMoil HU3KOM ObLIa BBDKMBAEMOCTh B TPYIITE OOJBHBIX, TE SKCIPECCHS
MPHK VEGFR3 cHu3uacek. 911 JaHHbIC YKa3bIBAIM HA TO, YTO OTCYTCTBUE SKCIIPECCUH
peueniropa  VEGFR3 B ImIia3MaTH4ecKux KIIETKAX MOXKET CIIY)KHTh HETaTUBHBIM
TIPU3HAKOM Pa3BHUTH 3a00JICBaHMS.

s Oonee neranbHON XapaKTePHCTHKH IUIa3MATHYECKHX KIIETOK, Pa3IM4arOIIIXCs
mo skcnpeccun VEGFR3, skcmpeccust 3toro perientopa ObLia HccienoBaHa y 23
60npHBIX MM ¢ IOMOIIBIO MPOTOYHOM IIUTOMETPHH. Y OOJIBIIMHCTBA MCCIIEI0BAaHHBIX
oompHbIx  (16/23) nmoms  skcnpeccupyronmx  VEGFR3  mna3zmariyecknx — KIETOK
cocrapmsuia  93-99%. AHanmuM3 JaHHBIX MPOTOYHOM IMTOMETPHH IIOKa3aj, dYTO
MOIYJISALMS TJ1a3MaTHUECKHX KIeToK OosibHbIX MM B 21 ciiydae u3 23 uccie10BaHHbIX
cocrout u3 2-x (pakumit: CD38++/CD138+ n CD38++/CD138-. [Momyrmsius KIeTOK
CD38++/CD138— BO BCex HCCIEAOBAHHBIX CIydasX HE OTIMYAIACH OT MOMYJISIUK
kirerok CD38++/CD138+ Hu 1m0 0JHOMY M3 IPYTHX HCIOMB3yeMbix Mapkepos (CD19,
CD45, CD56), Ho 6bita oTprIiaTensHoi 1o skcnpeccun VEGFR3.

Takum 00pa3oMm, B OOJBIIMHCTBE IUIA3MATHYECKHX KICTOK OONbHBIX MM
Ha0ImogaeTcst BBICOKMIA ypoBeHb 3kcnpeccnu VEGFR3, ipu atom skenpeccrst VEGFR3
orcytcrByer B CD138— nomyssiimu mia3MaTiyeckix KIeToK. BepkrBaeMoCTh OOJBHBIX
MM c orcyterBrem akcnpeccrn VEGFR3 cHmkeHa, 4To ykasblBaeT Ha HEOOXOIMMOCTh
yuera nomymsmu kinetok CD138- mpm xapakrepuctuke OombHeIX MM 1 jaer
BO3MOYKHOCTb CIIeJIaTh TperoioxkeHne o ToM, uto VEGFR3 MokeT CIty»>XuTh OIHUM U3
MPOTHOCTHYECKHX (HAaKTOPOB IPH MHOYKECTBEHHOIH MUEIIOME.
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