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Pestome. I]envto pabomst ObLTO N3yUEHHE CONEPIKAHUS
cyonomymsiimii perynsatopasix T-kinerok (Tper) mpu 3a00-
JICBAHUSX, COIPOBOXK/IAIONIUXCS PA3BUTHEM BOCIIAJICHHSL.

Mamepuanst u memoost. ViccienoBan cyOnomysiiiuoH-
HBII cocraB perynsitopueix T-knerok (Tper) nepudepu-
geckoi kpoBu 20 MaleHTOB ¢ PaKOM MOJIOUHOM KEJIE3bI
(PM2X) 1 17 maneHToB ¢ COCYTUCTBHIMH 3a00JICBAaHUAMUA
rosopHoro mosra (C3I'M). AHanu3 3KCIpeccur MapKepoB
Tper-kieTok ObUT MPOBEIECH METOJOM MPOTOYHOM IIUTOME-
TPHH.

Pezynomamot. Y manmentoB ¢ PMXK u C3I'M wnabmro-
JaJIoCh yBeNMWUeHUue ypoBHs cyomomymsmuii CD4* Tper-
KJIETOK B Tepudepudeckoil kpoBu. Hamboiee BBICOKHIA
ypoBeHb Tper-kiaeTok ObLT OTMEYEH Ha TIO3HUX CTaJu-
sx (II-VI) PMXK u y manuentoB ¢ C3I'M ¢ XpoHHUeCKoi
(hopmoii 3a0oeBaHwMsL.

Buieoowt. ITlomydueHHBIC MaHHBIE CBHUACTEILCTBYIOT O
TOM, YTO KOJINYECTBEHHBIE TTOKA3aTEIH HEKOTOPHIX CyOIIo-
mysuid Tper-KIeTok MOTYT MPUMEHSATHCS B KOMILIEKC-
HOM JMarHoCTHKe 3a00JIeBaHUM, COMPOBOXKIAIOIIMXCS
pa3BUTHEM BOCIIAJICHHSI.

KuroueBble cioBa: peryisaTopHble T-KIETKH, TpaHC-
kpurmuoHHEIH (hakTop FOXP3, pak MOTOYHON Keme3Hl,
COCY/IUCThIC 3a00JIeBaHsI TOIOBHOTO MO3Ta

Abstract. The aim of the was to study the content of
subpopulations of regulatory T cells (Treg) in diseases
accompanied by the development of inflammation.

Material and methods. We studied the subpopulation
composition of regulatory T cells (Treg) in the peripheral
blood of 20 patients with breast cancer and 17 patients
with cerebrovascular disorders. The expression of Treg
cell markers was analyzed by flow cytometry.

Results. Patients with breast cancer and cerebrovascular
disorders demonstrated elevated levels of CD4+ Treg
subpopulations in peripheral blood. The level of Treg cells
was the highest in the late stages (III-1V) of breast cancer
and in patients with a chronic form of cerebrovascular
disorders.

Conclusion. The data obtained suggest that the
quantitative indicators of some subpopulations of Treg
cells can be used in comprehensive diagnosis of some
inflammation-accompanied diseases.

Keywords: regulatory T cells, transcriptional factor
FOXP3, breast cancer, cerebrovascular disorders
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BBenenue Introduction

Bocmnanenne mpencrasnseT co0ol KITIOUEBOH mporiecce,
BOBJICUCHHBI B TIATOT€HE3 MHOTUX 3a00JIeBaHUM. Dmu-
JIEMHOJIOTMYECKHUE JTaHHbIE CBUAETEILCTBYIOT O TOM, YTO
BOCIIaJICHUE, B OCOOCHHOCTH XPOHHYECKOE BOCIAICHUE,
MOJKET CIIOCOOCTBOBATH PA3BUTHIO TAKUX MYJIBTH(HAKTOP-
HBIX 3a00JIeBaHUI KakK pak, aTepockiepo3. Meauaropsl u
MPOAYKTHl BOCHAJIIEHUS MOTYT CIOCOOCTBOBaTb WHUIIH-
ALy KaHIEPOreHe3a, OKa3blBaTh BIUSHUE HA POCT OIIy-
XONHM M 00yClaBIUBaTh OTBET KJIETOK OITyXOJIM Ha Tepa-
MEeBTHYECKHE BEIIeCTBA U TOPMOHAIBHYIO Tepanuio. Boc-
MaJIeHNE TAaK)Ke WTPAET BAKHYIO POJIb B PA3BUTHHU aTepo-
CKIIEPOTHYECKOTO TIOPAKEHHS COCYIOB M TTOCIIEAYIOIIETO
Pa3BUTHUS KaK OCTPHIX, TaK U XPOHHUYECKUX (DOPM HIIIEMHUH
TOJIOBHOTO MO3Ta.

B 31011 cBA3M MpeacTaBigeTcs aKTyalbHbIM HCCIIEI0BA-
HUE Kak 3(pPEKTOPOB MMMYHHOTO OTBETA IMPH BhINIEyKa-
3aHHBIX TIATOJIOTHSX, TaK ¥ U3YUCHUE CYOTIOMYISAINN Kile-
TOK, OKa3bIBAIOIINX CYIPECCOPHOE AeicTBUE. [leTanbHoe
MMOHUMaHue 0COOeHHOCTeH (YHKIIMOHUPOBAHUS KIETOK
MMMYHHOUM CHCTEMBI IIPU JAHHBIX MATOJOTUIX MO3BOJIUT B
OyayiieM pa3paboTaTh HOBBIC MOAXOMABI K JHATHOCTUKE U
KOMILUJIEKCHOM Tepamnuu.

OmHAM W3 TIEPCIEeKTUBHBIX TOKa3aTeled s OICHKH
COCTOSIHHSI UMMYHHOU CHCTEMBI TIPH Pa3IMYHBIX MATOJIO-
TUSIX SIBIISIETCS] UCCIICIOBAHUE KOJMYESCTBEHHBIX U (DyHK-
[UOHATILHBIX  XaPaKTEPUCTUK CYOTOMYJISIIMIA  PeryJisi-
topubix T-kmerok (Tper), obmamarmux CyIpecCOpPHBI-
MU cBoiicTBamMu M 3(pPEeKTHBHO MHTHOMPYIOMHUX (yHK-
Uy JTAMQOIUTOB-3PPEKTOpOB IMMYHHOTO O0TBeTa (CD4*
n CD8" T-mumdoruroB, NKT-kierok). Tper-kimetku
CMOCOOHBI CHMXATh YPOBEHb TMPONUQEparii KIETOK-
MUIIICHEH, a TaKke HHTHONPOBaTh CEKPEIHIO Ps/ia IIUTO-
kuHOB (IL-2, IFN-y 1 HexoTopsIx apyrux) [1-2].

[lpu pasBuTuM 3a0o0JeBaHMiA, BKIOYAs AyTOMMMYH-
HBIE W OHKOJIOTMYECKHE MAaTOJIOTHH, ObUIO OTMEUYEHO Cy-
IIECTBEHHOE M3MEHEHHE YHCICHHOCTH Tper-kKIeTok M ux
(YHKIIMOHAIEHOW aKTHBHOCTH. B 4aCTHOCTH OTMeEUYeHBI
M3MEHEHUS aKTUBHOCTHU JTAHHOW CyOTOITYJISIIIMH TPU PEB-
MaTOUJTHOM apTPUTE B 3aBUCUMOCTH OT CTCIICHU AKTHB-
HOCTH, ompenesnenHoi no kpurepusim DAS u DAS28 [3]
Y TIPY Pa3BUTHN COJMAHBIX OMyXOJEH, B 3aBUCIMOCTH OT
KIIMHAYECKOW cTamnu 3a0oneBanus [4].

Leasio padorsl Obuto n3yueHue copepxkanus CD4*
T-knetok u Tper-kIeTok npu HEKOTOPHIX 3a00JIEBaHHUSX,
MaToreHe3 KOTOPhIX CBS3aH C pa3BUTHEM BOCIHAJICHHS: PaK
MoutouHOH kene3sl (PMIK), cocymucTeie 3a001eBaHuS TO-
smoBHOTO Mo3ra (C3I'M).

MarepuaJibl 1 METOAbI

st mpoBeaeHMsT UCCIIeIOBaHUS ObUT MOJyYeH OMoma-
Tepuan 21 MaMEeHTKH C IUarHO30M «pPaK MOJOYHOM Ke-
ne3p» (PMIK; cpennnii Bo3pact 62,4+8,5 ner) u 17 manu-

Inflammation is a key process involved in the
pathogenesis of many diseases. Epidemiological data can
cause the development of multifactorial diseases such
as cancer and atherosclerosis. Medicines and products
of inflammation can contribute to the initiation of
carcinogenesis, affect the growth of tumors and determine
the response of tumor cells to therapeutic substances and
hormonal therapy. Inflammation also plays an important
role in the development of atherosclerotic vascular lesions
and the subsequent development of both acute and chronic
forms of cerebral ischemia.

In this regard, it is necessary to study subpopulation cells
that have a suppressor effect. A detailed understanding of
the functioning of the cells of the immune system with
these pathologies will allow us to develop new approaches
to diagnosis and complex therapy.

One of the promising indicators for assessing the state of
the immune system in various pathological conditions is
the study of the quantitative and functional characteristics
of subpopulations of regulatory T cells (Treg), which have
suppressor properties and effectively inhibit the functions
of lymphocytes-effectors of the immune response (CD4*
and CDS8* T-lymphocytes, NKT cells). Treg cells can
reduce the proliferation of target cells, as well as inhibit
the secretion of a number of cytokines (IL-2, [FN-y, and
some others) [1-2].

Disease development, including autoimmune and
oncology cases, has been observed to involve a substantial
change in Treg cell numbers and functional activity. In
particular, the activity of this subpopulation changed in
rheumatoid arthritis in relation to DAS/DAS28 disease
activity scores [3] and in the course of solid tumor
development through clinical stages [4].

The aim of the study was to evaluate the content of
CD4" T cells and Treg cells in in diseases accompanied
by the development of inflammation: breast cancer (BC),
vascular diseases of the brain (CBVD).

Patients and methods

Samples for the study were collected from 21 patients
diagnosed with breast cancer (BC; average age of 62.4+8.5
years) and 17 patients with cerebrovascular disorders
(CBVD; average age of 71.6£9.4 years), including
patients with acute (stroke) and chronic (dyscirculatory
encephalopathy/cerebral ischemia) forms of CBVD.
Exclusion criteria: history of other forms of neoplasms,
presence of cardiovascular disorders (apart from the
above CBVD), as well as immunoinflammatory diseases.
Samples from 28 healthy individuals (average age of
57.9+15.7 years) were taken for the control. The patients
were subjected to all tests and sampling before the onset
of therapy.
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CHTOB C COCYAWCTBIMH 3a00JIeBaHUSAMHU TOJOBHOI'O MO3ra
(C3T'M; cpennnii Bo3pacT 71,6+9,4 ner), Bitodas mamu-
CHTOB C OCTpOii (popmMoii 3a00sieBaHus (MHCYIIBTBI) U XPO-
Huueckoit gopmoit C3I'M — muctmpKyssTopHas dHIeda-
nonarusi. Kpurepun MCKIIIOUEHHS: HaJIUYUe MHBIX (HopM
HOBOOOpA30BaHUI B aHaMHE3€, CEPACYHO-COCYAUCTBIX
naTrojoruil (3a MCKIOueHHeM Bhlmeyka3aHHbix C3I'M),
a TaKke MIMMYHOBOCHAUTEIBHBIX 3a00neBanuii. B kave-
CTBE KOHTPOJISI UCTIOIB30BAIIN 00pa3ibl 28 3710pOBBIX JIUIL
(cpemnmit Bozpact 57,9+15,7 ner). Bce nccnenoBanus y
MAIMEHTOB MIPOBOAMIIMCH 10 Havdasa Tepanuu. s npose-
JICHUS UCCIIEIOBAaHNUS OBLIO MOTy4eHo paszpemenrne Komu-
TeTa 1Mo MEAULWHCKOH dTHKe Mpu MHUHUCTEPCTBE 3ApaBo-
OXpaHEHUs M COIMabHOrO pa3Butusi Pecryomuku Kape-
must v [1eTpo3aBo/ickOM roCcyJapCTBEHHOM YHUBEPCHUTETE
(mpotoxoir Ne25 ot 12.02.2013 ).

Okcnpeccuio MeMOPaHHBIX M BHYTPHKJIETOUHBIX MOJIE-
KyJ KJIETKaMH KPOBH OLIEHUBAJIM METOJIOM ITPOTOYHOH LU~
toMeTpun Ha nutodyopumerpe Cytomics FC500 mpo-
nzBoactea «Beckman Coulter» (CLLA) ¢ nobaBienuem
MOHOKJIOHAJIbHBIX QHTUTE]I K MEMOpaHHBIM aHTUIE€HaM
CD4, CD25, CD127, CD3, («Beckman Coulter», CILIIA)
U K BHYTPHKJICTOUHOMY TPaHCKPUIILIMOHHOMY (aKTopy
FOXP3 (eBioscience, CILIA). OxpammBanue KI€TOK aH-
TUTENAMH K MEMOpaHHBIM MapKepaM MPOBOAMIIH B 00pa3-
1ax uejabHol KpoBHW. J[Jid OKpalMBaHUs HA BHYTPHUKIIE-
touHbii Mapkep FOXP3 MmonoHyKII€aps! neprudepudeckoit
KPOBH TALIMEHTOB M 3I0POBBIX JIMI BBIACIISUIM HA Tpaju-
eHre ¢urona, miotHoctbio 1,077 r/em® («Ilansko», Poc-
CHsl) U IPOBOAMIIM MPOLENYPY MepMeadmIn3aiiy KISTOK
C IOMOUIBbIO KOMMEpUYECKOro Habopa pearenToB Biolegend
(CIIA). CrarucTiuueckuii aHaIu3 TaHHBIX IPOBEJIEH C HC-
MOJIB30BaHMEM TporpammHoro maketa «GraphPad Prism
V.7». JIOCTOBEpPHOCTh pa3juyuii OlLIEHWBAJIM HA OCHOBa-
HUM HEMapaMeTpU4ecKkoro Kputepus MaHHa-YUTHH JUIS
MaJIbIX BBIOOpPOK TpH ypoBHe 3HauumocTtH p<0,05. Pe-
3yJBTaThl IpeACTaBIeHbl B BUae M+SD.

HccnenoBanue BBIMOJIHEHO HAa 000opynoBannu «llenTpa
KOJUIEKTHBHOTO TOJIb30BaHus denepaibHOro muccienona-
TeNnbCcKoro 1eHTpa «Kapenbckuit HayuHbIi 11eHTp Poccuii-
ckoit akagemun Hayk» (LIKIT KapHI] PAH).

Pe3ynbTarsl ucciaeaoBaHus

Hamu mpoBeneHo wuccienoBaHue copepskaHusi Tper-
kietokc penorunamu CD4*CD25"uCD4*CD25°CD127"
y manmenToB ¢ PMOX u C3I'M. Pe3ynbTars! mpeacTaBiieHbI
B Tabnure. Y manueHToB ¢ C3I'M Hamu ObLT OTMEYEH POCT
yuciaeHHocTH Tper-kietok. B oOmel rpymme OonbHBIX
C3T'M comepxanne CD4'CD25'CD127°% Tper-kieTok
nepudepudeckoil KpoBH OBLJIO B MOJITOPA pa3a BhIIIE, YeM
B KoHTpoibHOHU rpynme (7,11+1,75 nporus 4,49+1,32 B
rxoHTpoie; p<0,05). Bce mamuents ¢ C3I'M Takke ObuTH
paszeneHsl Ha JIBE TPYIIIBL: MAIUEHTHI ¢ OCTPOH (hopMoit
MaTOJIOTUU (HEAaBHO MIEPEHECEHHBIN HHCYIIBT) U C XPOHH-
yeckoi popmoli (IucMpKyIsTOpHas sHuEdanonarus). Y
naiueHToB ¢ ocrpoi gopmoit C3I'M (n=8) cymiecTBeH-
HBIX OTJIMYUN OT KOHTPOJIS 110 KOJIMUECTBY Tper-kieTok ¢

The expression of membrane and intracellular molecules
by blood cells was estimated by flow cytometry in
Beckman Coulter (USA) Cytomics FC500 with the
addition of monoclonal antibodies to membrane antigens
CD4, CD25, CDI127, CD3 (Beckman Coulter, USA)
and to the intracellular transcription factor FOXP3
(eBioscience, USA). Cell staining with antibodies to
membrane markers was done in whole blood samples.
Staining for the intracellular marker FOXP3 was done
by highlighting peripheral blood mononuclear cells from
patients and healthy persons against Ficoll (1.077 g/cm?)
density gradient (Paneco, Russia), and the cells were made
permeable using a commercial reagent kit by Biolegend
(USA). Statistical treatment of the data employed the
GraphPad Prism V.7 software package. Differences were
validated by the Mann-Whitney nonparametric test for
small samples at p<0.05 significance level. The results are
in the M+SD form.

The study was carried out using the equipment of the
Core Facility of the Karelian Research Centre of the
Russian Academy of Sciences (KarRC RAS CF).

Results

We investigated the content of Treg cells with the
phenotypes CD4'CD25" and CD4'CD25'CDI127"¥ in
patients with BC and CBVD. The results are presented in
the Table. Patients with CBVD in our study demonstrated a
rise in Treg cell count. The content of CD4*CD25"CD127""
Treg cells in peripheral blood of CBVD patients taken
as one group was about 50% higher than in the control
(7.11£1.75 vs. 4.49+1.32; p<0.05). Additionally, we
divided all patients with CBVD into two groups: patients
in acute condition (recent stroke) and in chronic condition
(dyscirculatory encephalopathy). Patients with an acute
form of CBVD (n=8) showed no significant difference
from the control in the number of Treg cells with the
phenotype CD4'CD25'CD127"", whereas patients in a
chronic condition (n=9) contained almost twice more of
such Treg cells compared to the control (8.67+£2.04 and
4.49+1.32, respectively; p<0.05).

The number of Treg cells with the phenotypes
CD4'CD25" and CD4*CD25"CDI127"¥ in BC patients
taken together did not differ from the control. We divided
BC patients into two groups: BC stages [ and II (TNM
staging system) in the first group, and stages III and IV
in the second group. Patients in the early stages of tumor
development had the same numbers of Treg cells as healthy
controls. At BC stages III and IV, however, the content of
peripheral Treg cells with the phenotypes CD4+CD25hi
and CD4+CD25hiCD127low was higher than in healthy
donors (5.47+£1.64 and 6.98+1.64, respectively, versus
4.49+1.32 in the control; p<0.05).
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¢denoruniom CD4'CD25'CD127" He HabIH0a7I0Ch, TOT-
Jla Kak TpU XpOHHYECKOM TedeHuHu 3abosneBaHus (n=9)
YHUCIIO0 TaKuX Tper-kieTok ObUIO MOYTH B JIBA pa3a BBHIIIE
10 cpaBHEHHUIO ¢ KOHTposieM (8,67+2,04 u 4,49+1,32, co-
otBeTcTBeHHO; p<0,05).

VY 6onpabIX PMK, B 001Iei rpynme, konuuectBo Tper-
ki1eTok ¢ perorunom CD4*CD25" u CD4*CD25MCD 127
He oTnu4anock ot koHTpouss. [Tanuentsr ¢ PMXK Obutn
paszeliensl Ha JiBe rpyIibl: B nepByto — ¢ [ u Il cragusmu
PMX, Bo BTOpyto — ¢ III u IV cranusmu PMX cornacuo
knaccudurarmu TNM. YV manueHToB Ha Ha9aIbHBIX CTa-
JUSIX Pa3BUTHUS OIyXOJIM KOJIMYECTBO Tper-kjieTok He OT-
JIN4aJIoCch OT KOHTpoist. B To Bpems kak Ha III u IV cra-
musix PMXK conepikanue nepudepudecknx Tper-KieTox ¢
¢denorumamu CD4*CD25" u CD4"CD25"CD127"%% 6b110
BBIIIIE, Y€M Y 3M0POBBIX JOHOPOB (5,47+1,64 u 6,98+1,64
COOTBETCTBEHHO, TpoTHB 4,49+1,32 B xoHTpOIE; p<0,05).

Tabnnua
CopepkaHue Tper-kneTok B nepudepmnyeckon Kposu
naymeHToB B % oT CD4* T-kneTok

CD4+CD25hi CD4+CD25+CD127low
KowTponb (n=28) 3,8941,29 4,4941,32
BonbHble PMXK I-11 4,75+2,28 5,161,38
cTagnu (n=11)
BonbHble PMIK 1II-IV 5,47+1,64* 6,98+1,64*
cTaguu (n=10)
NauwneHTsl ¢ C3rM, 3,2942,16 5,71£1,95
ocTpas dasa (n=8)
MaumenTbl ¢ C3TM, 421+1,75 8,67+2,04*
XpoHuu. dasa (n=9)

*— pa3nnyna ooCToBepPHbI MO CPAaBHEHUIO C KOHTPO/IEM.

O0cyxxaeHue pe3yJIbTaATOB

K ocHoBHBIM cBoiicTBaM Tper-kjieTok 4eaoBeKka OT-
HOCHUTCSI CIIOCOOHOCTh TOMA@BIATh (PYHKIHNOHAIHHYIO
aKTUBHOCTb JPYI'MX HMMYHOLMTOB, BKIo4as T- u
B-nmum¢ounTsl, a Tak:ke aHTUT€H-TIPE3CHTUPYIOLINE KIIET-
KH [5].

KiroueBbiMu Mapkepamu Tper-kieTok sBIsSIIoTCs TpaHC-
kpunuuonHblil pakrop FOXP3 u CD25 — a-nensb penen-
Topa K IL-2. DTH MOIeKyIbI HE SABISIOTCS CIIEIU(DUIHBIMA
JUIsl JAaHHOW TNOIIYJISIIMU, U UX SKCIIPECCHUS MOXKET YBEIIH-
YUBATHCS B MIpolrecce akTuBanuu T-mumdonutos [6]. OT-
CYTCTBHE cllelM(PUICCKUX aHTHICHOB Uil MICHTU(UKA-
uun Tper-mMM@GourTOB MpeACTaBIseT COO0H CyIeCTBEH-
HBIE TPYAHOCTH JJISl UX U3yUEHUS U KIMHUYECKOTO ITpuMe-
HeHus. B To e Bpemst, 6maromapst pa3BUTHIO METO/IA TIPO-
TOYHOW LUTOMETPUH, MOSBHJIACH BO3MOXKHOCTH aHAJIHU-
3UPOBaTh JUMQPOLUTHI ¢ TPUMEHEHHEM IIEJIOT0 psiia MO-
JIEKYJI, aCCOLMMPOBAHHBIX C AKTUBHOCTHIO Tper-kieTok.
OnHMM K3 TakuX MapkepoB sBisgercs Moinekyita CD127,
YPOBEHB 3KCTIPECCHH KOTOPOIl 00paTHO MPOIOPIIHOHATICH
YPOBHIO 9KCIIPECCUU OCHOBHOTO Mapkepa Tper-KjieTok —
FOXP3 [6]. Ilockonsky FOXP3 pacnonaraercs B siape
KJeTku, npuMmeHenne CD127, koTopselil sBIsieTCS MEM-
OpaHHBIM MapKepoM, MPEJOCTABISET OOJIbIIE BO3ZMOXKHO-

Table
Treg cell content in the peripheral blood of patients,
percentage shares among CD4* T cells

CD4+CD25hi CD4+CD25+CD127low
Control (n=28) 3.89+1.29 4.49+1.32%
BC patients in stages 4.7542.28 5.16+1.38
Il (n=11)
BC patients in stages
+ * + *
IV {n10) 5.47+1.64 6.98+1.64
CBVD patients, acute 3.29+2.16 5.71+1.95
phase (n=8)
CBVD patients, 4.21+1.75 8.67+2.04*
chronic phase (n=9)

* — the differences are significant compared to the
control.

Discussion

An essential quality of human Treg cells is the ability
to suppress the functional activity of other immunocytes,
including T- and B lymphocytes, as well as antigen-
presenting cells [5].

The key markers of Treg cells are the transcription factor
FOXP3 and IL-2 receptor a-chain (CD25). These markers
are not specific to this population, and their expression
can rise as T cells become activated [6]. The lack of Treg-
specific marker molecules is a major hindrance to the
study and clinical application of these cells. At the same
time, advancements in the flow cytometry method have
enabled the analysis of lymphocytes using quite a number
of molecules associated with Treg cell activity. One
such marker is the CD127 molecule, whose expression
is inversely proportional to the expression of the main
Treg cell marker — FOXP3 [6]. Since FOXP3 is located
in the cell nucleus, the application of CD127, which is
a membrane marker, offers better opportunities for an
easy and more accurate study of Treg cells in clinical
immunology practices.

In this study we investigated the variation of the Treg
cell content of peripheral blood in BC and CBVD patients
in different clinical conditions. Patients with CBVD in
our samples had elevated amounts of Treg cells with the
phenotype CD4°CD25'CD127"¥, especially patients with
a chronic form of cerebrovascular disorder. Changes in
Treg cell content in the acute phase of CBVD were less
pronounced.

We suppose that cerebral ischemia associated with a
chronic CBVD (dyscirculatory encephalopathy) results in
a lasting activation of the mechanisms which first trigger
inflammation and then entail a build-up of the Treg cell
population. These patterns appear to serve as protection by
restraining inflammation as ischemia is developing. There
is so far no agreement in the literature as to the role of
Treg cells in CBVD. It is however hypothesized that Treg
cells perform a protective function in cases of ischemic
brain injury. According to some reports, Treg cells
inhibit the activation of resident and recruited peripheral
immunocytes, including microglia cells and T cells in the
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CTel 15l MPOCTOro U 0ojIee TOUHOro ucciienoBanus Tper-
KJIETOK B KIIMHUKO-UMMYHOJIOTMYECKON TIPAaKTHKE.

B paGore MbI n3y4anu conepkanue Tper-KieTok mnepu-
(hepuueckoii kpoBu npu PMIK u C3I'M, B 3aBHCEMOCTH
OT KJINHUYECKOTO COCTOSIHUS ManueHToB. [1o Hammm naH-
HbIM, Y auueHToB ¢ C3I'M oTMeuaeTcst yBeInyeHUE KO-
uectBa Tper-kietok ¢ ¢penoruniom CD4*CD25°CD127"Y,
B 0COOCHHOCTH CpE/IH MALMEHTOB C XPOHUUYECKOH (OopMOit
1epeOpoBacCKyISIpHON MmaTojoruu. VI3MeHeHms comeprka-
Hus Tper-kimetok pu C3I'M B ocTpoit daze ObLTH MEHEE
3HAUUTEIIbHBIMH.

Mel mpeanonaraeM, 4To B pe3yibTaTe MIIEMHUH MO3ra
npu xponuuecko popme C3I'M (aucuupKysIsiTopHast SH-
nedaonaTys) MPOUCXOIUT JUINTEIIbHAST aKTHBAIMS MeXa-
HU3MOB, KOTOpPBIE CHa4ajia MPUBOAAT K Pa3BUTHIO BOCHA-
JICHHUS, a 3aT€M K YBEJIMUYECHUIO KOJIHYecTBa Tper-kieTok.
[TonoOHbIE 3aKOHOMEPHOCTH, BEPOATHO, HOCST 3AILUTHBIH
XapakTep NpU pa3BUTHUU MIIEMHUH, OTPAHUYMBAsI YPOBEHb
BOocnajieHus1. B nurteparype Ha NaHHBI MOMEHT HET €Ju-
HOro MHEHUs o poinu Tper-mumdonuros npu C3I'M. Ox-
HAaKO BBICKA3bIBAIOTCS MPEINOIOKEHUS O MPOTEKTOPHOM
posu Tper-kiaeTok npu UIIEeMHUYECKOM ITOPaKEHUH TOJI0B-
Horo Mo3ra. Ilo HekoTOpbIM AaHHBIM, Tper-kiaeTku orpa-
HUYMBAIOT aKTUBALMIO PE3UJEHTHBIX U PEKPYTHUPYEMBIX
nepupepruieckux UMMYHOIIUTOB, B TOM YHCIIE KIIETOK MU-
Kpormuu U T-KJIETOK B MOCTHIIEMUYECKHiA riepuo [7].

3HauuTeNIbHbIE U3MEHEHUSI YPOBHA Tper-KieTok oTMe-
4eHsl U 1pu pazsutur PMIK, HO TonbKO Ha OoJee mo3IHuX
cragusx omyxoneBoro pocta. [larorenes PMIK Takxke B
3HAYUTEIBHON MEpe CBsI3aH C pa3BUTHEM BOCIAJICHUS, UTO
B 0COOCHHOCTH MOKET OBITh BBIPQKEHO Ha MO3IHUX CTa-
JIMSIX OHKOTEHe3a, Korja B XoJie TpaHc(opMaluu ormyxo-
JIEBBIX KJICTOK BO3HUKAET OOJIBIIOE KOJIMYECTBO HEOAHTHU-
IeHOB, 00JaaoIMX 0ojee BBICOKMM YPOBHEM MMMYHO-
TEHHOCTH. DTHU JaHHbIE COMIACYIOTCA C JAHHBIMM JIUTEpa-
Typsl. K mpumepy, B pabote Abo-Elenein u coast. (2008)
OBUIO TIPOBEIEHO HWCCIEeIOBaHUE YPOBHS Tper-KieTok ¢
dbenotunmamu CD4*CD25%, a taxke FOXP3* y maruen-
TOK Ha pa3HbIX ctaausx PMIK. Oxkazanock, 4To ypOBEeHb
Tper-xierok nmpu PMJK ObUT BBIIIIE TIO CPaBHEHHIO C KOH-
TpoJeM [8].

BriBoabI

ITo mamum mauusM, mpu PMOK u C3I'M npoucxonst
3HAYUTEIbHBIE W3MEHEHHs CYOTOIMyISIIMOHHOTO COCTa-
Ba Tper-kjeTok — KIJIF0UeBOro 3B€Ha UMMYHHOW CHCTE-
MBI, KOHTPOJIHUPYIOLIETo MPOLIECChl BOCIAJICHHUS U CyIpec-
cuM. OTH M3MEHEHHUS MOXHO YYHTBIBaTh B KOMILIEKC-
HOM oueHke coctossHus 6oibpHBIX ¢ C3I'M n PMIK. Tlpu
C3I'M, Tper-kineTku, MO-BUIUMOMY, BBITIOJHSIOT IIPO-
TEKTOPHYIO POJIb IPHU HAPYILICHUAX MO3TOBOI0 KPOBOO-
Opamienus, Toraa kak mpu PMK yBenmueHne kommndecTBa
Tper-muMdoITOB MOXKET CIYKHTh WHINKATOPOM IIII0XO-
T'O MPOTrHO3a, OCKOJIBKY cofiepKaHue Tper-kjIeTok BBIIIE
HAa MO3JIHUX CTAAUIX OHKOI'€HE3a.

Opnako nmisi mpuMeHeHus Tper-kJIeTok B JAMArHOCTH-
Ke TpeOyIoTCsS IaNbHEHUINE HCCIeMOBAaHUSA ponm Tper-

post-ischemia period [7].

Breast cancer development also involved significant
changes in Treg cell levels, but at later stages of tumor
growth. BC pathogenesis is also closely associated with
inflammation, which can be particularly pronounced at later
stages of carcinogenesis, when tumor cell transformations
result in abundant formation of neoantigens which have
higher immunogenicity. These findings are in agreement
with data from the literature. For instance, Abo-Elenein
et al. (2008) studied the level of Treg cells with the
phenotype CD4"CD257, as well as FOXP3* in patients at
different stages of breast cancer. It turned out, Treg level in
BC cases was higher than in the control [8].

Conclusions

Our studies revealed substantial BC- and CBVD-
associated changes in the subpopulation composition of
Treg cells — a key component of the immune system,
which controls inflammation and suppression processes.
These changes can be taken into account in comprehensive
assessments of the condition of patients with CBVD and
BC. In CBVD-associated cerebral circulatory dysfunction
Treg cells appear to perform the protective function,
whereas a rise in Treg cell count in BC patients may be
indicative of a poor prognosis, since Treg cell content was
found to be higher at later stages of tumor development.

However, to enable the application of Treg cells in
diagnosis further studies are needed to clarify the role of
Tregs in the pathogenesis of inflammation accompanied
diseases.
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