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PedepaTt: [ouinbHICTb 3aCTOCYBaHHSA KPiOKOHCEPBOBAHMX KNITUH deTanbHOoi nediHkn (KKPIM) ans npeBeHTUBHOro fiKyBaHHS
paky Morno4Hoi 3ano3u (PM3) obGrpyHTOoBaHa LUMPOKMM CMEKTPOM MPOAYKOBAHUX HUMU BiONOriYHO akTUBHUX PEYOBUH i3 iMyHO-
MOAYMIOKYO0 N aHTMBNAacTOMHOK akTUBHICTIO. MeTogamu paHHbOT AiarHOCTUKM Ta OUiHKM edeKTUBHOCTI NPEBEHTUBHOI Tepanil
PM3 moxyTb 6yTi BuUsiBNeHHs1 cToBOYypoBux pakoBux knituH (CPK) y monouHin 3anosi (M3) Ta BU3HaYeHHs1 CTaHy iMyHHOI cuctemm
(IC). EkcnepvMeHTU BUKOHaHO Ha 16-micauHux muwax ninii C3H/He, sikum y 6 micsinis BBoaunu kpiokoHcepBoBaHi abo HaTuHI KOT
14 pi6 recrtauii B go3i 1x10° a6o 5x10° kniTuH. KoHTponem 6ynu muwi niHin CBA/H i C3H/He 6e3 i 3 BBeAEHHSAM KINiTUH NEYiHKM JOpOC-
nux TBapuH. Bmict CPK y M3 Ta nyxnuHi, ctaH T-KNiTUHHOT NaHKW iMyHITeTy B cenesiHui BU3Hayanu MeTogoM NpoTOYHOI LMTOMETPIi.
Y nepiof A0 Bi3yanbHOro NposiBy NyXfMHW BCTAHOBMEHO 3MEHLUEHHS B cenesiHui kinbkocti CD3*, CD4* i 36inbweHHs CD4*CD25*-
KniTvH. Y M3 muwen i3 gaHoto naTtonorieto 6e3 BidyanbHOI HasiBHOCTI NyxnuHu 3'asnsnucsa CD44"-knituHu, 36inbliyBanacs KOHLEH-
Tpauis CD44*CD24-, CD133*-kniTuH. lMicna nossu nyxnvHW cnoctepirany NnpsiMy Kopensuito Mix ii po3aMmipamu 1 KoHueHTpauieto CD4*
CD25*-kniTH y cenesiHui TBapuH. Y M3 npu 36inbLueHHi po3mipiB NyxnuHK Bia3HaYeHO 3MEHLLEHHS KinbkocTi CD44N, CD44+*CD24~-kniTuH,
a B caMmiil NyxnuHi — 36inblueHHs kinbkocti CD44"-knituH. MpeBeHTUBHe nikyBaHHsA KM muweii ninii C3H 3HwxkyBano Bmict CPK y
M3, BigHOBNIOBanNo yHKUioHyBaHHA T-kniTUHHOI NaHku IC.

KnroyoBi cnoBa: pak MOMOYHOi 3ano3un, CTOBOYpOBi pakoBi KNiTUHKU, iIMYHHA cUCTEMA, KNITUHWU deTanbHOI NeYiHku, KNiTUHHa
Tepanis.

Pedbepar: LienecoobpasHocTb NpMMEHEHUs KPUOKOHCEPBUPOBAHHbBIX KNeTok deTanbHon nevenn (KKPI) onsa npeBeHTUBHOro
neyeHns paka mornoyHou xenesbl (PMXX) obocHOBaHa LLUMPOKMM CNEKTPOM NMPOAYLIMPYEMbIX UMN BMONOTrMYECKN aKTUBHbBIX BELLEeCTB
C UMMYHOMOZYINMPYIOLLEN N aHTUONacTOMHON aKTMBHOCTbIO. MeToAOM paHHel AMarHOCTMKW UM OLEHKM 3ahdEKTUBHOCTU MpeBeH-
TMBHON Tepanun PMXX moryT GbiTb BbISIBiEHME CTBOJIOBbIX pakoBbix knetok (CPK) B momnoyHown xenese (MXX) n onpeneneHue
COCTOSIHUS UMMYHHOU cuctembl (MC). SkcnepuMeHTbl BbiNOMHeHbl Ha 16-mecsayHbiX mbiwax nuHum C3H/He, koTopbim B 6 MecsueB
BBOAWIU KPMOKOHCEPBUPOBaHHbIE U HaTuBHble KOI 14 cyTok rectaumm B fose 1x108 unun 5x108 knetok. KoHTponem Gbiny mbilm
nuHun CBA/H n C3H/He 6e3 n ¢ BBeAeHNEM KNETOK NeyeHn B3pOCIbIX XMBOTHbIX. CoaepxaHune CPK B MXX n onyxonu, coctosiHue
T-kneTo4yHOro 3BeHa MMMyHUTETa B Cene3eHke onpeaensnu MeToAoM NPOTOYHOW LMTOMeTpuu. B nepuon go BusyanbHoro
NPOSIBNEHMS OMNyXOSIN YCTAHOBIEHO YMEHbLLEHUE B ceneseHke konuvectsa CD3*, CD4* n yBenuueHne CD4*CD25*-knetok. B MXK
MbIlWEN C gaHHoOW nartonorven nosenanuce CD44M-kneTku, yBennymMBanacb koHueHTpauus CD44*CD24-, CD133*-knetok. Mocne
NOSIBMEHNS OMyXOonu Habmnoganu nNpsmMyro KOppensuuio mexay ee pa3mepamu v koHueHTpaumenn CD4*CD25*-kneTok B ceneseHke
XMBOTHbIX. B MXX npu yBenuueHun pasamepoB ONyxonv OTMEYEHO yMeHblueHue konunyectsa CD44", CD44*CD24--knetok, a B
caMoi onyxonu — ygenuyeHue konuyectsa CD44M-kneTok. MpeeHTUBHOe nevenne KON mbiwel nuHnm C3H cHuxkano coaepxaHue
CPK B M), BoccTaHaBnumBano gyHkumio T-knetoyHoro 3seHa MC.

KnioueBble cnoBa: pak MOJIOYHOW Xernesbl, CTBOMOBbIE PaKOBble KNETKU, UMMYHHas cUcTeMa, KNneTku deTanbHOW MnevyeHu,
KNeTo4YHasi Tepanus.

Abstract: The expediency to use cryopreserved fetal liver cells (cFLCs) for preventive treatment of breast cancer (BC) is pro-
ved by a wide range of produced by them biologically active substances with immunomodulatory and antineoplastic activity. Revealing
cancer stem cells (CSCs) in the mammary gland (MG) and determination of the immune system (IS) status are the methods of early
diagnosis and evaluation of preventive treatment efficiency of breast cancer. The experiments were performed in 16-month-old C3H/
He mice which in 6 months were injected by cryopreserved or native FLCs of 14 gestation days at a dose of 1x10° or 5x10° cells.
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CBA/H and C3H/He mice without and with the introduction of liver cells of adult animals were the control. The content of CSCs in MG
and tumor, the state of T-cell immunity in spleen were found by flow cytometry. Prior to a visual manifestation of tumor there was
revealed a decrease of CD3*, CD4* number in spleen, and an increase of CD4*CD25* number of cells. In MG of mice with this
pathology CD44" cells appeared, concentration of CD44*CD24-, CD133*-cells increased. After tumor appearance there was observed
a direct correlation between tumor dimensions and concentration of CD4*CD25* cells in animal's spleen. In MG with increased tumor
sizes there was observed a decrease in the number of CD44", CD44*CD24- cells and in the tumor itself there was found an increased
number of CD44" cells. Preventive treatment with FLCs of C3H mice decreased the content of CSCs in MG and restored T-cell link

of IS.

Key words: cryopreservation, fetal liver, bone marrow cells, hematopoietic stem cells.

Panns niarHocTuka paky MosodHoi 3ano3u (PM3)
€ OJTHI€0 3 OCHOBHHUX 3aJ1ad Cy4acHOi OHKOJIOT1i [35].
3a JOIIOMOT 00 JIarHOCTHYHUX METOIB TOCIIIIKEHHS
(mToNMOTiYHI, TICTONOT1YHI, BU3HAYCHHS TOPMOHAIIb-
HOTO CTaTycy H iH.) He 3aBXKI1 MOXXHA BU3HAYUTH J0-
KIIIHIYHUN TPOSIB MyXJIMHHOTO npouecy [13]. Binomo,
o PM3, sk i 1HIII OHKOJIOT1YHI 3aXBOPIOBAHHS, MOYKE
OyTH HaciIKOM po30ajaHCyBaHHS IMyHHOI CHCTEMH
(IC). Y 3B’s3Ky 3 MM 17 JIarHOCTHKU W aHAJi3y
e(heKTHBHOCTI MPEBEHTUBHOTO JIIKYBaHHS HEOOX1THO
BHUKOPHCTOBYBaTH METO/IM BU3Ha4eHHs crany IC, a Ta-
KOXK HasSIBHOCTI B OpraHi3Mi pelHIrieHTa CTOBOYPOBHX
pakopux kit (CPK). I3 11iero MeToro B eKCIIepruMeH-
TaJbHIN IPaKTHIl BUKOPUCTOBYIOTH Mutie jtiHii C3H/
He 3 reHetnyno nerepMiHOBaHMM PO3BUTKOM PM3,
SKHH IHAYKY€eTbesa BipycoM MMTV (mouse mammary
tumour virus — Bipyc IyXJIMHU MOJIOYHHX 3aJ103), IO
MepelacThCs 3 MOJIOKOM Marepi [23].

J7s1 niKyBaHHSI OHKOJIOT1YHHUX 3aXBOPIOBAaHb 3aCTO-
COBYIOTB XipypridHi, paJliooriuHi, XiMioTepaneBTHYHI
METOJI, TOPMOHO- Ta IMyHOTEparito, KIITHHHY Tepa-
miro #, 30kpeMa, BBEACHHS MPOIYKTiB eMOpiodero-
IIarneHTapHoro komruiekey [13, 14, 16]. Ha tenepir-
Hilf 9ac € JOCBiI YCHIIIHOTO 3aCTOCYBaHHS IIPH JTIKYBa-
HH1 OHKOJIOT1YHUX 3aXBOPIOBAHb ITPETIapaTiB IUIAEHTH
[40], cycniensii cToBOypoBUX eMOpiOHAIBHUX KITITHH
[25], perampHuX KITiTHH TUMYCa [21], TOIOBHOTO MO3KY
[10] ta meuinku [8, 20, 22]. Pa3om i3 IpOTUITYXTHHHOIO
niero kaiTHHU QeranpHol nevyinku (KOII) 3gaTHi
kopuryBati cta IC mpu JiKyBaHHI HU3KH 3aXBOPIO-
BaHb, a cCaMe: a1’ FOBAHTHOTO apTPHTY, ay TOIMyHHOI Te-
MOJIITHYHOI aHeMii, peakiii «TpaHCIIaHTaT MPOTH
xazsinan, PM3[5, 11, 17, 28]. MoxuBo, TaHui ekt
Bix BBeneHHss KOII oOymoBiIeHUN HasSBHICTIO B
IXHBOMY CKJIaf[i KPOBOTBIPHIX, ME3€HXIMATbHUX CTOB-
OypOBUX KITITHH, & TAKOX aKTHBHICTIO PI3HUX IIUTOKUHIB
i pocToBuX (akTopiB (abda-eronporeiny, OHKOCTa-
TUHY, QeTyiny i eputponoeruny). Hezpaxaroun Ha
MEBH1 yCIiXH 3aCTOCYBaHH TaKoi Teparii, € BUIIAJAKH
(hopMyBaHHS TEpaToOM Micisl 3aCTOCYBaHHs eMOpio-
HaJIbHUX CTOBOYPOBHX KJIITUH PaHHIX CTPOKIB recTarii
[19, 29]. Janux npo po3BUTOK TEPaTOM IpH BBEACHI
K®II i3 meTot0 NiKyBaHHA Y Cy4acHil JiTeparypi He-
Mae, TIpH IbOMY BiJIOMI BUTIAKH YCIIIITHOTO iXHBOTO
BUKOPHCTAHHS TPH JIIKyBaHHI OHKO3aXBOPIOBAHb Y
xiHimi [ 1, 12, 22]. Oxaak icHye HeoOXiTHICTh peTelb-
HOTO €KCIIEPUMEHTAIILHOTO O0I PYHTYBaHHS 3aCTOCY-
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Early diagnosis of breast cancer (BC) is one of the
main problems of modern oncology [29]. Using diag-
nostic methods (cytological, histological, determination
of hormonal status, etc.) it is not always possible to
reveal tumor preclinical onset [32]. It is known that
BC, like other cancers, may be result from deregulation
of immune system (IS). Thereby for diagnosis and
analysis of the efficiency of preventive treatment it is
necessary to use the methods for determining IS status
and the occurrence of cancer stem cells (CSCs) in re-
cipient’s organism. For this purpose in experimental
practice there are used C3H/He mice with genetically
determined development of BC, induced by the virus
MMTYV (mouse mammary tumor virus), which is trans-
ferred with a mother’s milk [7].

For cancer treatment in clinical practice there are
used the methods such as surgery, radiology, chemo-
therapy, hormone and immunotherapy, cell therapy and,
particularly, the introduction of embryo fetoplacental
complex products [11, 32, 33]. Nowadays there have
been achieved the results of successful cancer treat-
ment with placental drugs [39], a suspension of
embryonic stem cells [12], fetal thymus cells [4], brain
[40] and liver [3, 8, 16]. Along with antineoplastic
activity fetal liver cells (FLCs) are capable of correcting
IS status during treatment of various diseases such as:
adjuvant arthritis, autoimmune hemolytic anemia, graft-
versus-host reaction [16, 18, 27, 36]. Probably the
effect of FLCs introduction occurs due to hematopoi-
etic, mesenchymal stem cells, as well as various cytoki-
nes and growth factors (alpha-fetoprotein, oncostatin,
fetuin and erythropoietin) activity. Despite the progress
achieved in this field, there is an information on
teratomas formation cases when introducing embryo-
nic stem cells at early gestation periods [1, 21]. It should
be noted that the data on the development of fetal tera-
tomas when introducing FLCs for the treatment are
not available in literature, but there are the reports of
their successful use in cancer treatment in clinic [2, 6,
30]. However there is a necessity of a careful expe-
rimental substantiation of FLCs use in cancer. The use
of FLCs in experimental and clinical practice is impos-
sible without certification of this biomaterial and long-
term storage at —196°C. Cryopreservation prevents
autolysis and other unfavorable processes in cells.
Along with this physical and chemical factors of cryo-
preservation may affect structural and functional
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BaHHA K®II mpu OHKONOTIYHHX 3aXBOPIOBAHHSX.
Bukopucranns KOI1 y excriepuMeHTanbHIHN 1 KITTHIYHIA
MIPaKTUKaX HEMOXIMBe Oe3 cepTudikaii gaHoro 6io-
MaTepially Ta TpUBaJIOro Horo 30epiranHs 3a Temiie-
patypu —196°C. KoHcepByBaHHS 332 HU3bKHX TEMIIE-
paryp I03BOJsiE€ 3aO0IrTH ayToJi3y Ta iHIIUM He-
CHPUATIUBUM IponecaM y kmituHax. [lopsz i3 mum
CTPYKTYpHO-(DYHKITIOHATBHI BIACTUBOCTI 61000’ €KTa
MOXYTb 3MIHIOBATHCSI TTi /1 BILTHBOM (Di3UKO-XIMIYHUX
(hakTOpiB KPIOKOHCEPBYBAHHS, 1110 MOKE MOy TIOBATH
TepaneBTUYHI BiaacTuBOCTI KOII.

Merta poOOTH — OIIIHUTH €(EKTUBHICTh PEBEHTHB-
HOT Teparii paKy MOJIOYHOI 3aJ1031 KPiOKOHCEPBOBA-
HUMH KIITHHAMHU (ETaNbHOI MEeYiHKU (IOPIBHSHO 3
HaTHBHHMMH) 3 BU3HAYCHHSAM IMOKa3HUKIB T-KIITHHHOT
nanku IC, xonnentpauii CPK, yactotn po3BUTKY
MYXJIMHU 1 BIYKMBAHOCTI TBAPHH.

Marepianu Ta MeToaH

ExcnepumenTanbHe JOCHTIKEHHS TPOBOIWIN Ha
muiax-camkax jiaii C3H/He, CBA/H BigmosinHo 10
«EBpomneichKoi KOHBEHILII MPO 3aXHCT XpeOeTHUX
TBapuH, SKUX BUKOPHUCTOBYIOTH IS E€KCIEPUMEH-
TaJbHUX Ta IHIIUX HayKOBHX Iiiei» (M. CtpacOypr,
1985).

TrapuH 3a0MBaNIH IIIIXOM JCKaIITaIll 111 ehipHUM
Hapko3oM. Kititunu deranbHoi nevinku 14 nobu recra-
il i knituHE nedinku gqopociux tBapuH (KIIJT) onep-
xyBanu y muteit ninii C57Bl/6J. Cycnensiro KOII
OTPUMYBAJIH METOIOM MEXaHIYHOI AHCoIlialii y cepe-
nosunii 199 («IlanExo», Pocis) i3 3%-t0 emOpio-
HaJBHOIO TelNs4or0 cupoBarkoro («bionoT», Pocis) i
2%-M muTpaToM Hatpito (pobouuit po3uun) [6], 3
MIEYIHKU JOPOCInX TOHOPiB — MetogoM M.N. Berry
[20]. KniTran kpiokoHcepByBaiu mix 3axuctoMm 10%-ro
posunny JMCO Ha mporpaMHOMY 3aMOpOXKyBadi
YOII-06 (CKTb 3 /JIB IIIKiK HAH VYxkpainu), po3-
MOPO>KyBaJH Ha BozsHiM 6ani mpu 40°C. s Biamu-
BaHHSI KJIITHH B1J KPIOMIPOTEKTOPA OTHOPA30BO MTOBIJIb-
HO J0AaBajJH PiBHUN 10 00’eMy cycrneHsii poooumii
po3unH XeHKca 13 MoAaIbIIUM LEHTPU(YTYyBaHHIM
npotsirom 10 xB pu 300g. KinbkicTh )XUTTE30aTHUX
KIITHH [0 Ta MicJIs KPIOKOHCEPBYBaHHA BH3HAYAJIH
nuisixoM ¢apOyBaHHA (QIIyOpPECUEHTHUM OapBHUKOM
Tpomiist Homimom [26].

Teapuu Oyno po3ainero Ha 10 rpym: 1 — 6e3 miKy-
BaHHS W KIIiHIYHUX TposiBiB PM3 (n = 6); 2 — 0e3
JKYBaHHs, 3 IyXJIMHOIO po3MipoM | cM (n=6); 3 — i3
IIyXJIMHOIO po3MipoM 3 cM (n = 6); 4 — 13 IoepeTHBEO
BBeieHUMHU KpiokoHcepBoBaHuMH KOII (kKOII),
1x10° ki/mumry (n = 7); 5 — kKOII, 5x10° ki/munry
(n=17); 6 — naruBHIMHU KOIT (HKDIT), 1x10° ki1/murmry
(n =17); 7 — uK®II, 5x10° xa/mumy (n = 6); 8 —
naruBHumE KITAT (HKTIAT), 1x10° x/mumry (n=7),
9 — vKIIAT, 5%10° kn/mumy (r = 6); 10 — 3m0poBi
muti JtiHii CBA/H (koHTpOms, n = 12). Kimituan
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properties of biological object, resulting in the change
of therapeutic properties of FLCs.

The research aim was to assess the efficiency of
preventive treatment of breast cancer by cryopre-
served fetal liver cells (if compared with native cells)
together with estimation of T cell immune system link,
CSCs concentration, tumor development frequency
and animal survival.

Materials and methods

The experiment was performed in C3H/He, CBA/H
female mice according to European Convention for
the Protection of Vertebrate Animals Used for Experi-
mental and Other Scientific Purposes (Strasbourg,
1985).

The animals were decapitated under ether anaes-
thesia. Fetal liver cells of 14 gestation days and mature
animal liver cells (MALCs) were obtained in C57B1/
6J mice. FLCs suspension was obtained by mechanical
dissociation in medium 199 (PanEko, Russia) with 3%
fetal bovine serum (Biolot, Russia) and 2% sodium
citrate (handling solution) [18], it was obtained from
liver of mature animals by the method of M.N. Berry
[3]- The cells were cryopreserved under 10% DMSO
(Galychfarm, Ukraine) protection with a program-
mable freezer UOP-6 (Special Designing and Technical
Bureau with Experimental Unit of the Institute for
Problems of Cryobiology and Cryomedicine of the
National Academy of Sciences of Ukraine) and thawed
in water bath at 40°C. To wash the cells of cryopro-
tective agent an equal to the suspension volume Hanks’
solution was slowly added, then centrifuged for 10 min
at 300g. A number of viable cells was determined prior
to and after cryopreservation using propidium iodide
fluorescent dye [15].

The animals were divided into 10 groups: 1 —with-
out treatment and clinical manifestations of BC (n = 6);
2 — without treatment, 1 ¢cm tumor size (n = 6); 3 —
without treatment, with 3 cm tumor size (n = 6); 4 —
with previously introduced cryopreserved FLCs
(cFLCs) 1x10° cells/mouse (n=7); 5 — cFLCs, 5%10°
cells/mouse (n = 7); 6 — native FLCs (nFLCs), 1x10°
cells/mouse (n = 7); 7 — nFLCs, 5%10° cells/mouse
(n=6); 8 — native MALCs (nMALCs) 1x10° cells/
mouse (n=7), 9 —nMALCs, 5x10° cells/mouse (n= 6);
10 — healthy CBA/H mice (control, n = 12). Fetal liver
cells (groups 4-7) or MALCs (groups 8, 9) were
preventively administered (0.2 ml) into the tail vein of
6-month-old C3H/He mice. When selecting doses of
FLCs the data of the experimental research, where
this biomateral was used [22, 37] were taken into
account. The animals were randomly distributed into
either two or three groups at an early stage of tumor
visual manifestation. Indices of IS status and CSCs
content in tissues of mice with tumor was evaluated
during the experiment at the time of achieving required
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(eranpnoi neuinku (rpymu 4—7) ado KIIAT (rpynu 8,
9) BBoamiH (110 0,2 MIT) Y XBOCTOBY BEHY IIPEBEHTHBHO,
to0TO Mumam JniHii C3H/He y Biui 6 micsauis. [pu
Bubopi 103 KDII BpaxoByBanu qaHi eKCIiepUMEHTaIIb-
HUX pOOIT, Y SIKHX BUKOPUCTOBYBAJIHU LIl Oiomarepa
[8, 18]. TBapuH AOBUTEHO pO3MOALTSIIN HA 2 1 3 TpynH
Ha TI0YaTKOBOMY €Talli Bi3yaJlbHOTO POSIBY My XJINHHU.
[Nokaznuku crany IC i Bmicty CPK y TkKaHnHax Mutei
13 MyXJIMHOIO OIIHIOBAJIHM B XOJli €KCIICPUMEHTY Ha
MOMEHT JIOCSATHEHHSI ITyXJIMHOIO HEOOX1THOTO PO3MIpY.
Cepenniii posmip myxiuH (S) y mutueit C3H obuuciro-
Baiu 3a opmynoto: S = (a + b + h)/3, ne a —
MaKkcUMallbHa JJOBXKHHA, b — MakCHMalbHa IIUPUHA,
h — cepemHs BHUCOTA.

Cran T-knitunHO1 nanku [C oliHIOBaIM y ceNe3iHIi
MHUILEH JOCIiAHOT Ta KOHTPOIBHOI IPYI 38 EKCIIPECIEO
MoBepXHEBUX aHTHUTeHIB (Al) iMyHOKOMITETEeHTHHX
KJIITHH 13 BUKOPUCTAHHSAM MOHOKJIOHATBLHUX aHTUTLI
(MAT) («BD», CILIA) no CD3, CD4, CDS (FITC), a
takok MAT no CD25 (PE) Ha mpoToyHOMY IIUTO-
dhayopumetpi «FACS Calibury («BD») 3a meTtomom,
ormrcannM y po6oti G. Frimel [15]. 3a cmiBBigHO-
meHHsIM Kinbkocti T-nimdonutie CD4* no CD8*
obuucmoBany imyHoperynstopauit ingexc (IPI). Ins
Bu3HadeHHs BMicTy CPK y momouniii 3amo3i (M3) 1
myXJuHax Mumiei BukopuctoByBaiu MAT no CD44
(FITC), CD24 i CD133 (PE). IlimpaxoBaHi KJIiTHHH,
sxi maru CD44-mapkep 13 BUCOKUM piBHEM IHTEHCHB-
HocTi (utyopectienttii (6iibire 103 3a sorapudmivaHo0
IKaJI010), BigHOoCHIM 10 momyisii CD44M [7]. dus
MiHiMi3awii noMuIoK y npo6ax ananizysamu 10000 no-
niit. OOpoOKy 1 aHai3 pe3ysbTaTiB TUTOPIYOpUMETPii
aHa;i3y 3[1MCHIOBAJIN 32 JOMOMOIOI0 MPOTpaMu
«WinMDi 2.9» (Joseph Trotter, La Jolla, CILIA).

Husa cratuctTudHoi 0OpOOKH JaHUX BHUKOPHCTO-
ByBasH t-kpuTepii CThIOIEHTA Ta KOMII IOTEPHY
nporpamy «Excel» («Microsoft», CILIA), micns BcTa-
HOBJICHHSI HOpMaJILHOCTI po3noainy. Jlani npeacras-
JIEHO sIK M £+ m. BigMIHHOCTI BBa)KaJId CTATUCTUYHO
3HaqymumMHu pu p < 0,05.

Pe3yabTatu Ta 00roBOpeHHA

Mui nminii C3H — 3pydHa Mozenb 11 BUBYCHHS
MPUYHH Ta 0cO0IMBOCTEN pO3BUTKY PM3, sxuii inay-
Ky€ThCsl OHKOTeHHUM Bipycom MMTV [23]. Lleit Bi-
pyC, KpiM OHKOTEHHHMX BJIACTHBOCTEH, IIO MPOSB-
JAIOTHCSL PO3BUTKOM MyXJIUHU Yy 12—13-micauHux
TBapHH, Ma€ 31aTHICTh aKTUBHO BTpy4aTucs B (izio-
soriuHi iportecy Ha piBHi [C. Y HamoMy gociipKeHHi
MoKasaHo, mo y mumei irii C3H/He mie no Bizyans-
HOTO MPOsIBY MyxJuHHM (rpymna 1) icHye aucOanaHc y
cyOmonynsuiitHoMy ckiazi JiM(OIUTIB, K1 BUpa-
YKAETHCS SMEHIIICHHSIM KUThKoCTi Kiritre CD3™ (3arais-
Hoi momysimii T-mimporutie), CD4" (T-xenmnepiB) 1
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tumor size. Average tumor size (S) in C3H mice was
calculated with the following formula: S=(a+ b + &)/
3, where a is maximum length, b is maximum width, 4
is average height.

State of IS T-cell link in spleen of mice of experi-
mental and control groups was assessed by expression
of surface antigens (AGs) of immunocompetent cells
using monoclonal antibodies (MAB) (Becton Dickin-
son, USA) to CD3, CD4, CD8 (FITC) and MAB to
CD25 (PE) using FACS Calibur (Becton Dickinson)
flow cytometer according to the method described [ 14].
We calculated immunoregulatory index (IRI) according
to the ratio of CD4 to CD8 T-lymphocytes. To identify
cancer stem cells in mammary gland and tumors in
mice there were used MAB to CD44 (FITC), CD24
and CD133 (PE). The calculated cells having CD44
marker with a high fluorescence intensity (more than
103 according to a log scale) were referred to CD44"
population [19]. To minimize errors in the samples there
were analyzed 10,000 cases. The results of cytofluoro-
metric analysis were processed with Win MDi 2.9 soft-
ware (Joseph Trotter, La Jolla, CA, USA).

There was used Student’s t-test and Excel software
(MS, USA) for statistical processing the data, after
establishing the normal distribution. The data are
presented as M + m. The differences were statistically
significant at p < 0.05.

Results and discussion

C3H mice are a convenient model to study the
causes and characteristics of BC, induced by oncogenic
virus MMTYV [7]. The virus, in addition to oncogenic
properties manifested during the development of tu-
mors in 12-13-month-old animals, is able of active inter-
fering physiological processes at IS level. Our study
shows that in C3H/He mice prior to visual manifestation
of tumor (group 1) there is an imbalance in the sub-
poplation composition of lymphocytes, expressed with
a decrease of CD3" cell number (of T-lymphocytes
total number), CD4" (T-helper cells) and an increase
of CD4'CD25" number (T-regulatory cells (T-reg))
compared with the control (Fig.1). A significant in-
crease in total number of T-lymphocytes, T-helper cells
and CD8" (T-suppressor/cytotoxic), and IRI was ob-
served in the animals of group 2, which might indicate
an organism response to appearance of tumor AG.
Increasing tumor size was accompanied by a decrease
in total number of T-lymphocytes, T-helper cells,
T-suppressor/cytotoxic and IRI (Fig. 1). These
changes of IS T-cell link can be caused by suppressor
effect of T-reg on them, which number increased in
all the groups, probably under the influence of trans-
forming growth factor-f3 (TGF-[3), ones of the produ-
cers of which are tumor cells [25].
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30inbIeHHsM Kitbkocti CD4*CD25" (T-perynstopHux
kiituH (T-per)) y nopiBHsHHI 3 KOHTpoJeM (puc. 1).
3HayHe 30iMbIICHHS 3arajdbHOi momynsiii T-maiM-
¢ouwuris, T-xennepis i CD§" (T-cynpecopiB/IUTOTOK-
cuunaux) ta [Pl crocrepiramocs y TBapuH rpymnu 2,
10 MOYKE CBIAYUTH PO PEAKIII0 OPTaHi3My Ha MOSIBY
myxauHAEUX Al 30UTBIIEHHS PO3MIpPY IYXJIMHHU CYIIPO-
BOIDKYBAJIOCS] 3MEHIIIEHHAM KiTBKOCTI 3arajibHOT 10-
nysstiii T-mimoruris, T-xenmnepis, T-cynpecopis/iu-
torokcnyHux Ta IPI (puc.1). Taxi 3MiHN TOKAa3HUKIB
T-kniTuaHOi Manku IC MOXyTbh OyTH BUKIHMKaHi CyTI-
PECOPHUM BIUITMBOM Ha HUX T-per, KiTbKiCTh SKHUX
30ibIIyBanacs, MOXKIMBO, IiJ BIITMBOM TpaHchop-
Mmytoyoro akropa pocty-3 (TOP-), onaum i3 mpomy-
LIEHTIB SIKOTO € MyXJIMHHI KITiTUHH [32].

Panime BcTaHOBNIEHO YHIKANbHY 31aTHICTh KITITUH
IC nposBAATH MUTOTOKCHYHY aKTHBHICTH IO BiJTHO-
IICHHIO SIK JIO 3araIbHOTO MyJia My XJIMHHKUX KIIITHH, TaK
i mo CPK y Boraumii mamiraizarii [30, 37]. Tomy 3a
BmictoMm CPK y Boraumi mastiraizarii Mmoxe OyTH OI1i-
HeHO y4acTh [C y MpOTHUITYXITMHHOTO 3aXHCTI OpTraHi3-
Mmy. IlokazaHo, 10 eKcraHcist MyXJIMHM TI0B’A3aHa i3
rinepekcnpeciero monekyan CD44 (CD44") y CPK i
€ HeoOX1THOI0 YMOBOIO POCTY, iHBa3ii i MeTacTazyBaH-
Hs myxyauau. [ToaiOHi GyHKIIOHATBHI XapaKTEPUCTUKH
nputamanHi U Oinemn audepenuiioBanum CPK i3
¢enoruniom CD44°CD24-1CD133* [38]. Lli nani y3ro-
IDKYIOTBCS 3 Pe3yJIBTaTaMH HAIUX JOCHTIIKEHb, Y IKUX
Oyno mokazaHo, mo B M3 y TBapuH rpynu 1 6e3 kiii-
HiYHUX 03HAaK PM3 Bke 30imbIryBanacs KUIBKiCTh
CD44°CD24 -xmituH (2,5 pasu) i CD1337 (4 pa3n), a
TaKoXK crocrepiranacs ekcrnancis CD44M-xnitun
(puc. 2). MoxIHBO, 11€ TTOB’SI3aHO 31 3JATHICTIO BipyCy
MMTV akTuByBaTH HUIAX CUTHamtoBaHHA Wnt. Sk
Oyno mokasano J. Zeilstra i ciiiBaBT., CTYHiHb eKkcripecii
CD44-Monexynu IpsMO 3aJIeXKHUTh Bl BMICTY TpaHC-
kpuniiitHoro pakropa Wnt [39]. [IeBHy poib y IbOMY
mporeci Tak camo Moxe rparu i CD133-monekyna,
301IBLICHHS eKCTIpecii K01 y KIIITHHAX TPUBOAUTD J10
MIPUTHIYEHHS eKCTPecii IesIKMX reHiB-iHridiTopis Wnt.
BiporimHo, 111e 10 BizyasbHOTO TiposiBy PM3 y KiniTHHAX
M3 BinOyBaroThCA 3MiHH, SIKi € TIEPEAYMOBOIO YTBO-
perns nmyxiauHad. [losBa myximHN y Mutnei rpymu 2 cy-
MIPOBOJKYBaiacs MiABHINCHHIM KiibkocTi CD44*
CD24 -kJiTHH 1 3HaYYyOIUM 3HH)XEHHSAM BMICTY
CD133"-xumitun. I[Ipu upoMy kourenTparis CD440-
KJIITHH 3aJIMLIa1acs Ha piBHI rpyn# 1. MoXITHBO, Takuid
Mepepo3Ioail MOXke OyTH MOB’sI3aHUM 13 Moxudika-
LI€I0 CIIEKTPa POCTOBUX (PAKTOPIB, AKi 34aTHI MPOAY-
KyBaTH KIIITHHH ITyXJIUHU. Bigomo, mo emigepmans-
HUH Ta iHCYNIHOMONIOHMH (AKTOpU POCTY MOXYTh
iHayKyBatu ekcrpecito CD44-rena B KJTiTHHAX, a, OT-
XKe, CTIpusATH 30inbpieHHio BMicTy CD44CD24-kmi-
TuH [24, 33]. Y Toii camuii gac, 301bIIEHHS KITBKOCTI
CD133*-kmitun y M3 Muteii rpymnu 1 Ta 3HHKEHHS B
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Puc. 1. MNMoka3Hukn T-kNiTUHHOT NnaHkn IC muwen ninii
C3H/He 6e3 nikyBaHHs: 00— rpyna 1, O - rpyna 2, W —
rpyna 3 (3a 100% npuinHATO NokasHuku muwien niHii CBA;
* — BIpOriAHO 3HauyLli PO3XOMAXEHHS MOPIBHAHO 3 KOHT-
ponewm, p < 0,005).

Fig. 1. Indices of T-cell link of C3H/He mice IS without treat-
ment: O — 1t group, 0 - 2" group, M- 3 group (CBA mice
indices are assumed as 100%) * — statistically significant
differences compared with the control, p <0.005).

An unique ability of IS cells to manifest cytotoxic
activity in respect to both total pool of tumor cells and
to CSCs in locus of malignancy was shown recently
[23, 34]. Thus, assessment of the content of CSCs in
malignant locus may be the criterion, demonstrating
antitumor potential of IS. It has been shown that the
expansion of tumor is associated with hyperexpression
of molecule CD44 (CD44") in CSCs and is a require-
ment for tumor growth, invasion and metastasis. Similar
functional characteristics have more differentiated
CSCs with CD44'CD24- and CD133" phenotypes
[35]. These data are consistent with the results of our
studies, which have shown that in MG in the animals
ofthe Group 1 without BC signs the number of CD44~
CD24 cells (in 2.5 times) and CD133" (in 4 times)
increased and the expansion of CD44" cells occurred
as well (Fig. 2). Probably this is due to the ability of
MMTYV virus to activate Wnt signaling way. As
J. Zeilstra et al. presented, the expression degree of
CD44 molecules depends on the content of Wnt
transcription factor [38]. CD133-molecule can also play
a certain role in this process, increasing the level of
which in cells leads to a decrease in gene expression
of some inhibitors of Wnt. Likely even prior to visual
manifestation of BC, in MG cells the changes leading
to a tumor formation occur. The appearance of tumor
in mice of the Group 2 stipulated higher increase of
CD44"CD24 number and a significant reduction of
CD133" cells content. Herewith the concentration of
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Mpynu Groups

M3 i myxauHi y TBapuH Ipynu 2 CBiI4aTh Mpo He-
OIHO3HAYHMI BIUIUB Ii€1 CyOmOmynsLii Ha pO3BUTOK
nyxnuHd. Lle moromxyerses 3 qanumu R. Pallini Ta
CHIBAaBT., 5IKi 3aCBiUMIN rereporeHHicts y CD1337-
CyOIOIy AT KJIITHH, YaCTHHA 3 IKUX MOE BUSIBIISITU
AHTHKaHLIEPOTeHHUH e(PEKT, rambMyIOUH PIiCT My XJIMHA
[34]. Ilpu nocnigxenni Bmicty CPK y TBapun rpymu 3
OyJ10 TIOKa3aHo, IO BiTHOCHA KUTBKICTh KiTiTHH CD44*
CD24 y M3 3amxyBanacs B IOPiBHIHHI 3 TPYTIOIO 2,
a3 rpymnoro | 3HaYyIIUX PO3XOIKEHDb HE BUSBICHO. Y
TOM ke yac KutbkicTs CD133"-kitiTiH 3anumanacs Ha
piBHi 3Ha4eHb rpymu 2, a BMicT CD44M-krmitun OyB
BiporigHO HIKYe, HIX y rpynax 1 1 2. Ile moxe Oytn
HacaigkoM HakonundeHHs TOP-B, skuii 3gaTHUi
CIIPHATH BiALICIUICHHIO 3 TOBEPXHI MyXIMHHUX KITITHH
CD44 monexynu [31].

Y mumed rpyn 2 13 y mMyXJInHi Bi3Ha4€HO BipOTiqHO
HWDKYMHA BMICT KIiTHH i3 penotunom CD44°CD24-,
CD133", mixx y M3. Ilpu upomy BiporiHoi kopensii
MDK PO3MIpOM IMyXJIFHH 1 BMICTOM WX KJIITHH HE BHSB-
JeHo. BigHOCHA KUTBKICTh HAMOLIBIT KAHIIEPOTCHHUX
CD44"-xmitiH y myXiuHi 301IbIIyBanacs 1mo mipi ii
pocty i 6yna B 3 pasu BUILOIO y MUIIEH IPpyHH 3 T0-
piBHsSIHO 3 Tpynoto 2. Ile moxe Oyt mOB’s3aHO 3i
30UTBIIIEHHSIM BMICTY 1H/TyKOBAaHOTO T1ITOKCIi€0 (akTo-
pa (HIF-1) B Tkanunax. Lleii ¢pakTop € moTyXHUM iH-
OYKTOPOM CaMOMiATPUMKH i mpouidepaTuBHOL
aktuBHOCTI CPK [36].

Knituan ¢eranbHOi me4iHKH MOXYTh OyTH IpoO-
IOyLEHTaMH IHUPOKOTO CHEeKTpa 010J0r1YHO aKTUBHUX
CHONYK 13 IMyHOMOAYJIOIOUOIO 1 IPOTUITYXJIMHHOIO
akTuBHIcTIO. [IpomemoncTpoBana 31aTHicTe KOII
3HIDKYBATH 4acTOTy po3BUTKY PM3 y mumeit minii
C3H/He [3, 4]. OnauM i3 MeXaHi3MiB IPOTHITYXJIHH-
HOTO e(heKTy MOXKYTh OyTH IMyHOMOYITIOIOU1 BIACTH-
Bocti K®II. JlilicHO, TTicys MPEeBEHTUBHOTO BBEICHHS
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Puc. 2. MNMokasHukn Bmicty CPK'y M3 (MG) i nyxnuHi (T) y
muwwen niHii C3H/He 6e3 nikyBaHHsi: A — CD44"-kniTnHu;
O -CD44* CD24--knituHn; M — CD133*-kniTuHun (3a 100%
npuiiHATO BMicT CD44*CD24-, CD133*-kniTnH y mMuwen
niHii CBA; Bmict CD44"-kniTnH npegctaBneHo BiACOTKOM
Bif 3aranbHOi KiNbKOCTI KNITUH y CycneHsii (y Myuwen niHii
CBA BOHM BIiACYTHI); * — BipOriAHO 3Ha4yLLi PO3XOMKEHHS
NopiBHSIHO 3 KOHTponewMm, p < 0,005).

Fig. 2. Content of CSCs in MG and tumor (T) in C3H/He
mice without treatment: A — CD44"-cells; 0 — CD44*CD24-
cells; M — CD133" cells (content of CD44*CD24-, CD133*
cells in CBA mice is assumed as 100%; content of CD44"
cells is presented as percentage from total number of cells
in suspension (there are no cells in CBA mice); * — statis-
tically significant differences compared with the control,
p < 0.005).

CD44" cells remained at the level of the Group 1.
Probably such a redistribution may be associated with
modification of the spectrum of growth factors which
are able to produce tumor cells. It has been known
that epidermal and insulin-like growth factors can
induce the expression of CD4 gene in cells, and there-
fore lead to increasing the content of CD44" CD24~
cells [10, 26]. At the same time the increasing of
CD133" cells number in MG of mice of the Group 1
and their reduction in MG and tumor in the animals of
the Group 2 testify to a complex impact of this popula-
tion on tumor development. This agrees with the data
of Pallini R. et al., who confirmed a heterogeneity in
CD133* population of cells, some of which can exhibit
anti-carcinogenic effect, inhibiting a tumor growth [28].
When studying the content of CSCs in the animals of
the Group 3, it was shown that relative number of
CD44* CD24 cells in MG decreased if compared with
the Group 2 and no significant differences with the
Group 1 were found. At the same time the number of
CD133" cells remained at the level of the Group 2
values, and the content of CD44" cells in MG was
significantly lower than in the Groups 1 and 2. This
may be a result of accumulation of TGF-[3, capable to
detach CD44 molecule from the surface of tumor cells
[24].

In mice of the Groups 1 and 2 a significantly lower
content of cells with phenotype of CD44°CD24-,
CD133" has been revealed if compared with MG. He-
rewith a significant correlation between tumor size and
content of these cells was not found. A relative number
of the most oncogenic CD44" cells in tumor increased
due to its growth and was 3 times higher than in the
mice of the Group 3 if compared with the Group 2.
This may be due to the development of hypoxia in tumor
tissue, which increases especially with rising content
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K®II y TBapuH ycix AOCTIIKEHUX TPyTI,
He3aJeXHO BiA No3u Oiomarepiany,
3MeHIIyBasacs Kinbkicte T-per i 3011b-
LIyBanacs 3arajibHa KijbKicTb T-mimdo-
nutiB. Kornenrpartis T-xenmepis i T-cy-
MIPECOPiB/IIUTOTOKCUYHHX BiHOBIIOBA-
Jacst 0 KOHTPOJIbHUX 3HAYeHb, MPO 10
cBigumra Hopmaizais [PI. Hai6imb it
e(eKT MPEBEHTUBHOTO JIIKYBaHHS CIIO-
cTepiraBca y TBapuH rpymn 5 i 6 micis
BBesieHH KKOIT y 1031 5x10° 1 HKDIT y
n03i 1x10° kn/mumry (puc. 3). Takox criz
3a3HAYUTH, IO IMYHOMOJAETIOIOYNH
e¢exT OyB BIACTUBUHN TIBKH KIIITHHAM
(eTanbHOro MOXOKEHHS, P 3aCTOCY-
BanHi KIIAT y mueii rpyn 8 ta 9 Bipo-
TITHUX PO3XOKCHB 13 MOKa3HUKAMH
rpynu 1 He BUABIISIIH.

[licns 3actocyBanas KOOIl y M3
16-MicauHIX MUIIEH TPYTI 5 16 criocTepi-
rajm OUTBII BUPKEHE 3HIDKEHHS KUTBKOCTI
CPK, HiX B IHIINX TpyTax TBAPUH (PHC. 4).
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Puc. 3. MNokasHukn T-kniTuHHOI naHku IC y muwen ninii C3H/He nicna
npeBeHTUBHOro nikyBanHa KOM: O — rpyna 1; O — rpyna 4; W — rpyna 5;
—rpyna 6; H—rpyna 7; Ol - rpyna 8; H — rpyna 9 (3a 100% npunHaTo
nokasHukM Muwen nidii CBA; * — 3Ha4ywi BigMIHHOCTi NOPIBHAHO 3
KOHTporneMm; # — NopiBHSAHO 3 NokaszHukamu muwein rpynu 1, p < 0,005).
Fig. 3. Indices of T-cell link of C3H/He mice IS after preventive treatment
with FLCs: O — Group 1; & — Group 4; B — Group 5; — Group 6; H-
Group 7; 01— Group 8; & — Group 9 (CBA mice indices were assumed as
100%) * — statistically significant differences if compared with the control;

MosknuBo, Take 3HmxkeHHs CPK y M3
noB’s3aHe 3 npoaykuiero K®II taxoi
KUTBKOCTI Of-(eTONpOTEIHY, SIKa 3B S3y€
3HAYHY YaCTHHY €CTPOTEHIB 1 THM CaMUM
3ano0irae BIUTUBY (PaKTOPIB, IO MPOSIBISIOTH TPAHC-
(hopmyroay niro Ha kiitiaE M3. KpiMm Toro, €.1. ymmy
Ta CHiBaBT. BCTAHOBWIM, IO O-(ETONMPOTEiH Mae
iMmyHoMozemtorounii eext Ha kmituau IC i arontos-
IHAYKYIOUH — Ha Ty XJIMHHI KITHHHA [9].

OTpumMasi pe3ybTaTH J0CIiHKEHHS Y3TOKYIOTh-
cs 3 mpunymenHaM b.T. binuacekoro i chiBaBT. Ipo
Te, O MPOTHITYXJINHHA PE3UCTEHTHICTb, KA € OJTHIM
13 (haKTOpiB PO3BUTKY IMYXJIHHHU, 3HIKYETHCS IIIE 10
kmiHigHOT MaHidecrtamii PM3 [2]. ITokaszano, mo Ha
noyatky 1poro npouecy T-xiituaHa nanka [C pearye
Ha nosiBy myxJuHHUX Al ane motiM, y BinnoBiae Ha
301IBIICHHS PO3MIPY MyXJIMHH, TaIbMY€ETHCS PYHKIIiS
IC. JloBeneno, mo a0 Bi3yanbHOTO Iposiy PM3 y
MOJIOUHiH 3a1103i 3’ aBisroThca CD44Y-kiriThHu, 301715-
mryeTbes Kinbkicts kmitud CD44°CD24 ta CD133".
[Ipu 30iIbIIIEHH] PO3MIPY TYXJIMHHU B Hill 30UTBITYETHCSI
kimeKicTs CD44M-kyiTrH, a y kiriTiHaX M3, HaBIaKH,
BMmicT kiituH CD44" it CD44"CD24 3MeHIIy€eThCs.
OTpuMaHi eKCIEepUMEHTANIbHI PE3yIbTAaTH II0I0
kimpkocTi CPK y M3 i myximiHi, Topsiz 3 OIIHKOIO CTaHy
1C y mwuieti i3 TaHOO MaTOJIOTIET0, JAF0Th MOYKITUBICTh
JiarHOCTyBaTH i mporHo3yBatu po3BuTok PM3. Kpim
Toro, BuzHadeHHs BMicTy CPK, ouinka crany IC micis
MIPOBECHHS NPEBEHTUBHOI Teparlii J03BOJIATH CYAUTH
po 1i e(peKTUBHICTh. Y HAIINX JOCIIHKEHHSIX BCTAHOB-
JIeHO, 110 onepenHe BBeneHHs TBapuHaM KKDIT y 1o3i
5%10% ka/mumry i HK®IT y go3i 1x10° kia/mumry
00yMOBHMIIO MAaKCHMAJIBHO BHPAKEHUH TEPANIEBTUIHUI
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# — if compared with the indices of mice of the Group 1, p < 0.005).

factor induced by hypoxia (HIF-1), which in turn is a
high power inducer of self-maintenance and prolifera-
tive activity of CSCs [31].

Fetal liver cells can be the producers of a wide
range of biologically active compounds with immune
modulating and anti-tumor activities. The ability of
FLCs to reduce development periodicity of BC in C3H
mice was demonstrated [8, 9]. Immune modulatory
properties of FLCs may be one of the mechanisms of
anti-tumor effect. Actually after preliminar adminis-
tration of FLCs in all the studied animal groups irrespec-
tive of biomaterial dose a number of T-reg decreased
and total number of T-lymphocytes increased. The con-
centration of T-helper cells and T-suppressor/cytotoxic
restored to the control values, as evidenced by norma-
lized IRI. The highest effect of preventive treatment
was observed in the animals of the 5" and 6™ groups
after administration of cFLCs in a dose of 5%10° and
for nFLCs in a dose of 1x10° cells/mouse (Fig. 3). It
should be also noted that the immunomodulating effect
was characteristic only for the cells of fetal origin, when
using MALCs in mice of the Groups 8 and 9 no sta-
tistically significant differences with those of the
Group 1 were revealed.

Application of FLCs resulted in more expressed
reduction of CSCs number in mammary glands of 16-
month-old mice of the Groups 5 and 6 if compared
with other groups (Fig. 4). CSC content indices in C3H
mice with the introduction of MALCs had no significant
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Puc. 4. Kinbkictb CPK 'y M3 muwei ninii C3H/He nicns npeBeHTUBHOrO niky-
BaHHA KOIM: A — CD44"-knitnHun; O — CD44*CD24--knituHun, & — CD133*-kni-
TMHW (3a 100% npuiHATO BMICT KniTMH CD44*CD24-, CD133* y muwen niHii
CBA; BmicTt CD44"-kniTH npeacTtaBneHo BiACOTKOM Bif 3aranbHOi KinlbKOCTi
KNiTWUH y cycneHxsii (y muwen niHii CBA BOHM BiACyTHI); * — BiporiaHO 3HauyLi
PO3XOAXXEHHS MOPIBHAHO 3 KOHTpOmneMm, # — NOpPIiBHAHO 3 MOKa3HUKaMW MULLEN

rpynu 1, p < 0,005).

Fig. 4. Content of CSCs in MG of C3H/He mice after preventive treatment with
FLCs: A — CD44"-cells; O — CD44*CD24 cells; B — CD133" cells (content of
CD44+*CD24-, CD133" cells in CBA mice is assumed as 100%; content of CD44"
cells is pre-sented as percentage from total number of cells in suspension
(there are no cells in CBA mice); * — statistically significant differences com-
pared with the control; #— if compared with the indices of mice of the Group 1;

p < 0.005).

Ta IMyHOKOPHUTYIOUHH e(EKT, IKUH CYyTPOBOIKYBaBCSI
3MEHIIEHHSIM BMicTy B M3 KIITHH i3 Mapkepamu
CPK. BoueBup, 1110 Taki 0COOIUBOCTI J1ii KpiOKOHCEp-
BoBaHux K®II moxyTs OyTu 1oB’A3aHi, HacamIepes,
31 3MiHaMU MiJ BIUIMBOM (PaKTOpiB 3aMOPOKYBaHHSI-
BimirpiBy sik KinmbkicHOTO ckiany KOII, tak i me-
JiaTop-IpoIyKyrUuoi akTHBHOCTI MEBHUX 11 CyOIIomno-
myssiii. JlificHo, Toit daxT, o kK®II, yeeneni B 1o3i
5%10° kn/mutiry, mopiBHsHHO 3 HKDIT BUsIBIISUTH OLTBIITY
KOPHUTYI09y aKTHBHICTh, MOYKE CBITUUTH PO 30araueH-
Hs 3aranpHOTO mmyna KOII micnst kpiokoHCcepBYBaHHS
KIITHHAMH, SIKI TIPOIYKYIOTH CIIEKTpP MeXiaTopiB i3
MPOTHUITYXJIMHHOIO Ji€to [27].

BucnoBknu

TakuM 4rHOM, Y ILOMY €KCHIEPUMEHTAIBHOMY J0-
CJIIPKEHH] POJIEMOHCTPOBAHO IMyHOMOIYIOIOUNH 1
aHTHOIACTOMHUY BIIJIMB KPIOKOHCEPBOBAHUX KIIITHH
(beTaspHOI ME4iHKH, BBEAECHUX JI0 Bi3yaJIbHOTO MPOSIBY
Iy XJIHU.

1. [TokazaHo, IO MPEBEHTUBHE BBEICHHS KJIITHH
(etanpHoi neuinku mumam niHii C3H/He cipustio Bia-
HOBJIEHHIO T-KITITHHHO1 JJaHKW IMyHHOI CHCTEMH.

2. Busnauennst BMicty CD44M-kTiTHH y MOJTOUHI#
3aJ1031 10 Bi3yaJIbHOTO IIPOSIBY OHKOIIATOJIOT1T MOXe Oy-
TH METOAOM PaHHBOI A1arHOCTHKH 3aXBOPIOBAHHSI.

I'IpO6J'IeMbI Kpl/lOﬁl/IOﬂOFI/IM N KpnomeaunuUunHbl
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2 400 :|: - 1,6 ditjferences from those of unt.reaFed
83 350 . ’ . Laa animals with pathology. A signifi-
53 i T ’ cant reduction of CSC number in
2% 300 q = * . - 1225 MG of mice treated with FLCs is
=% 250 J T T i 3 t  likely associated with production of
& é 8 € introduced cells of such a concen-
5§ 200+ 4 W # r08 2= tration of a-fetoprotein, which binds
©3 1501 *#;55 s G . . Los &<  asignificant part of estrogens and
% & 100 1| M iﬁ B A | s 5 :D; thereby prevents the effef:t of fac-
3 é e " o tors exhibiting transforming effect
S % 50 - A N _“//mf L 0,2 on MG cells. Mqreover, Ye.l. Du-
z 8 . . . - . 0 dych et al. estgbhshed that a —fgto—
T ] 4 5 6 ; 8 9 protein had an immune modulating
58 effect on IS cells and apoptosis-
& Fpynu Groups inducing one on tumor cells [13].

The obtained results are consis-
tent with those reported by Bilyn-
sky B.T. et al. that antitumor resis-
tance, which is a factor of the tu-
mor progress is reduced even prior
to BC clinical manifestation [5]. It
is shown that at the beginning of this
process the T-cell link of IS re-
sponds to the appearance of tumor
AG, but later, in response to an
increasing tumor size IS function in-
hibits. It has been proved that prior
to visual manifestation of BC in
mammary gland CD44hi cells ap-
pear, the number of CD44* CD24~ and CD133" cells
increases. When tumor size increased the number of
CD44" cells rises in it and on the contrary the content
of CD44" and CD44°CD24 cells in MG reduces. The
obtained experimental data on the number of CSCs in
MG and tumor along with evaluation of IS in mice
with such a pathology, provide an opportunity to diag-
nose and predict the progression of BC. In addition,
determination of CSCs content, assessment of IS status
after preventive therapy enables to estimate its effi-
ciency. In our research it was found that previous admi-
nistration of ¢cFLCs to the animals in a dose of 5%10°
of cells/mouse and nFLCs in a dose of 1x10° cells/
mouse stipulated the most pronounced therapeutic and
immune correcting effect accompanied with the de-
crease of the cells with CSC markers in MG. Obviously,
these peculiarities of cFLCs effect may be associated
primarily with the changes under effect of freeze-
thawing factors on both quantitative composition of
FLCs and mediator-producing activity of certain subpo-
pulations. Actually, the fact that cFLCs, introduced in
a dose of 5x10° of cells/mouse compared to nFLCs
revealed higher corrective activity may testify to en-
richment of general pool of FLCs after cryopreser-
vation with the cells producing a spectrum for mediators
with an antitumor effect [20].
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3.ExcniepuMeHTalIbHO OOTPYHTOBAHA JIOIUIBHICTD
MPEBEHTUBHOT'O JIIKYBaHHS paKy MOJIOYHOI 3aJ03H
BBEJCHHIM KPIOKOHCEPBOBAaHMX KIITHH (peTaiabHOi
MEYiHKH, €EKT SKOTO 3aJCKUTh Bij 103U Ipenapary.
Haii6inbi BupaskeHuit e(heKT OTpuMaHo MpU BUKOPHC-
TaHHI KPIOKOHCEPBOBAaHMX KIIITHH (peTabHOT NEYiHKH
B 71031 5% 10° ki/mMu1ry i HATHBHUX KITITHH (eTanbHOI
medinku B 7031 1X10° ki/mumry.

4. KpiokoHcepBYBaHHS MOXe OyTH MOITU]iKaTopoM
TepaneBTUYHNX BIACTUBOCTEN KIIITHH (eTaabHO] 1e-
YiHKH, TACUITIOIOYH IXHIO IMyHOMOJIETIOIOUY i1 aHTH-
0JIacCTOMHY JifO.
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Conclusions

Thus this experimental study demonstrated the
immune modulating and antineoplastic effects of
cryopreserved fetal liver cells introduced prior to a
visual manifestation of tumor.

1. Preventive treatment of C3H mice by introduction
of fetal liver cells was shown to contributed into
restoration of T-cell link of immune system.

2. Determination of CD44" cells in mammary gland
prior to visual manifestation of cancer may be a method
for early diagnosis of the disease.

3. There was experimentally established the expe-
diency of preventive treatment of breast cancer by
the introduction of cryopreserved fetal liver cells, the
effect of which depended on preparation dose. The
most pronounced effect was obtained using cryopre-
served fetal liver cells in a dose of 5%10° of cells/mouse
and native fetal liver cells in a dose of 1x10° of cells/
mouse.

4. Cryopreservation can be a modifier of therapeutic
properties of fetal liver cells, increasing their immune
modulating and antineoplastic effect.
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