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Correction of Anemia Resulting From 5-Fluorouracil Toxic Effect
Using Cryopreserved Preparations of Cord Blood

Pedrepart: MNprmeHeHne GoNbLIMHCTBA XMMUWOTEPaNeBTUYECKUX NpenapaToB NpMBOAUT K Pas3BUTUIO TMMONNAa3nn KOCTHO-
MO3roBOro KpOBETBOPEHUS U BbipaXeHHOW aHemuun. Ha mogenu umtoctaTudeckon remogenpeccun 5-propypauunom (5-0VY) y
MbILLEN U3YYEeHO BIMSIHUE KPUOKOHCEPBMPOBAHHbLIX NpenapaToB kopaoBol kposu ydenoseka (KKY) (kneToyHoro n GecknetoyHoro)
Ha BOCCTaHOBMEHWEe IPUTPOUAHBLIX aneMeHToB nepudepunydeckon kposu (MK). NokaszaHo, YTO BHYTPUBEHHOE BBeAeHUe
KPUOKOHCEPBUpPOBaHHbIX siapocoaepxawux knetok (kACK) KKY cnocobcTBOBano yckopeHMo BOCCTaHOBMEHUsS abconoTHOro
KOnM4YecTBa 3puUTPOLUTOB B Gornee paHHUE CPOKM, YeM B rpynnax cpaBHeHus (5-OY u 5-OY + GecknetouHblli cynepHataHT KKY).
YctaHoBneHo, 4to Kk 9-m cyTkam nocrne BBefAeHus kACK KKY nonHocTbio BoccTaHaBnuBaeTcs KonumyecTtBo aputpountoB K
MbllLEN C COXPaHEHWeM WX BHELUHEro KOHTypa.

KnioyeBble cnoBa: kopaoBasi KpOBb, XMMUOTEPanus, aHEMUS, 3pPUTPOLMTbI, UHAEKC CEPUYHOCTU, remMonus.

Pecpepat: 3actocyBaHHsi GinbLlIOCTi XiMioTepaneBTUYHWUX MpenapaTiB NpuM3BOAUTbL A0 PO3BUTKY rinonnasii KicTkKOBO-MO3KOBOro
KPOBOTBOPEHHS i BMpaXKeHoi aHeMii. Ha mogeni uMtoctatnyHoi remogenpecii 5-dprtopypaumnom (5-®Y) y mulien BMBYEHO BNAvB
KpiokOHCepBOBaHUX npenapaTiB kopaoBoi kposi noauHu (KKIM) (kniTMHHOro ta 6e3kniTUHHOrO) Ha BiAHOBINEHHS epPUTPOIOAHUX
enemMeHTiB nepudepuyHoi kposi (MK). MNoka3aHo, WO BHYTPILHbOBEHHE BBEAEHHS KPIOKOHCEPBOBaHWX SAPOBMICHUX KMiTUH (KABK)
KKI cnpusno npuckopeHHI0 BigHOBMEHHS1 abCOMNMOTHOI KiNbKOCTI epuTpoUNTIB Yy Ginblu paHHi TEPMIHU, HiX y rpynax nopiBHAHHS
(5-®Y i 5-0Y+6e3kniTnHHMI cynepHaTtaHT KKIT). BctaHoBneHo, wo ao 9-i gobu nicns seeaeHHs kABK KKI1 noBHicTio BigHOBMOETHCSA
KinbkicTb eputpounTie MK mMuwen 3i 36epexXeHHsIM iX 30BHILLHbOIO KOHTYPY.

KnroyoBi cnoBa: kopaoBa KpoB, xiMmioTepanisi, aHeMisl, epuTpoLnTH, iHOEKC CHEPUYHOCTI, reMonis.

Abstract: The use of the most chemotherapeutic drugs leads to the development of hypoplasia of bone marrow hematopoiesis
and severe anemia. The effect of cryopreserved preparations of human cord blood (HCB) (cellular and acellular ones) on the reco-
very of erythroid elements in peripheral blood (PB) was studied in the model of cytostatic hemodepression with 5-fluorouracil (5-FU)
in mice. An intravenous administration of cryopreserved nucleated cells (cNCs) of HCB was shown as contributed to an accelerated
recovery of the absolute number of erythrocytes at the earlier terms than in the groups of comparison (5-FU and 5-FU + cell-free HCB
supernatant). There was established, that to day 9 after administering HCB cNCs the erythrocyte number in murine PC was completely
recovered and their outer contour was kept.

Key words: cord blood, chemotherapy, anemia, erythrocytes, sphericity index, hemolysis.

B HacTosmee BpeMs B YKpanHe OTMEYaeTcsl He-
YKJIOHHBIH POCT YUCIEHHOCTH OHKOJIOTHYECKUX 3200-
neBanuil. Xumuotepanus (XT) sBisieTca HeoTbeMIIe-
MO YaCThIO KOMIUIEKCHOTO JISYEHHS] OHKOIOTUIECKHIX
3a0oneBanuii. OHAKO, HAPSAY C MOJOKUTEIbHBIM
TepaneBTHYeCKUM 3)HekToM, a0COIIOTHOE OOJIBIITINH-
CTBO XMMHOTEPANEBTUUECKUX CPEICTB OKa3bIBAET
moOoYHOE JACHCTBHUE, YACTO PUBO/ISIIIEE K PA3BUTHIO
THUIOIIIa3UU KOCTHOMO3IOBOTO KPOBETBOPEHNS U BBIpa-
>KeHHoM aHemuu [4, 5, 17,20, 21].

IIpuurHamMy MHOTUX MATOJIOTUM, BKIIOUAA U aHe-
MHUIO, 3a4aCTYyI0 SBJISIOTCA HapyLIEHUS HOPMaJlbHON
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Currently the occurence of oncological diseases is
steadily growing in Ukraine. Chemotherapy (CT) is
an integral part of combined therapy for oncological
diseases. However together with a positive therapeutic
effect an absolute majority of chemotherapeutic agents
possesses side effects, often resulting in developed
hypoplasia of bone marrow hemopoiesis and pronoun-
ced anemia [1, 4, 5, 14, 23].

The causes for many pathologies including anemia,
are frequently the disorders in normal vital activity of
cells, modification of structure and properties of their
biological membranes, being the first responding to
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KHU3HENEATSIFHOCTH KIETOK, MOAM(UKALINS CTPYK-
TYPBI U CBOMCTB UX OMOJIOTHYECKUX MeMOpaH, KOTO-
PpBI€ TIEPBBIMH pEarnpyIoT Ha BHEIIHHUE IT0 OTHOIIIEHUIO
K KJIeTKe Bo3aeicTBus. Kpome Toro, Ononorunyeckast
AKTHUBHOCTb OOJIBIITMHCTBA XUMUYECKAX COCTUHECHUH,
B TOM YHCIIE U TPOTHUBOOIYXOJIEBBIX JEKAPCTBEHHBIX
MperapaToB, OMOCPENyeTCsl yepe3 MeMOpaHHbIE Me-
XaHU3MBI C ITOMOIIBI0O M3MEHEHHUS MPOHUIIAEMOCTH
MeMOpaH, BIMSHHS Ha CAMOOOHOBIICHUE M AKTHBHOCTb
CBSI3aHHBIX ¢ HUMU ¢pepmenToB [12, 21, 22].

AKTYalbHOCTb HCCJIEIOBAHHI OMOJIOTMYECKUX
MeMOpaH 00yCJIaBIHBaETCS M TEM, YTO OCHOBHBIE UX
(dyHKIIMHN (KOMIapTMEHTANU3aHs, TPOHUIIAEMOCTb,
KOHTAKTHBIE B3aUMOACHCTBHS, PELIETILHS) ABIISIOTCS
PETYIATOPHBIMH, YTO IMO3BOJISIET paccMaTpUBaTh
MeMOpaHy KaK yHHBEpPCaJIbHYIO CHCTEMY, oOecre-
YUBAIOLIYIO KOOPAHMHUPOBAHHBIC N3MEHEHUS METa00-
JIM3Ma KJIETKH, OpraHa ¥ opraiu3Ma B nesioM [ 12, 22].

B 3T0#1 cBA3M MHTEPECHBIM MPEACTABIAETCSA HC-
cleoBaHHE MEeMOpaH dPUTPOIUTOB — Hambolee
MHOTOYHCIIEHHBIX (POPMEHHBIX 3JEMEHTOB KPOBH,
KOTOpbIE OJHUMH W3 MEPBBIX BKIIOYAIOTCA B OTBET-
HYIO peaKI1Io OpraHu3Ma Ha pa3JInyHble BO3AEHCTBUSA
Y TOBPEXICHUS.

Ha coBpemenHoM 3Tare pa3BUTHS MEIHIIUHBI
[IPUOPUTETHBIMH 3a/1a4aMU PAKTUUECKON OHKOJIOTHU
SABJISTFOTCSI TIOVCK U pa3paboTKa MPUHIMITHAIBHO HOBBIX
METOJNYECKHUX MOAXOAOB, a TAKKE yCOBEPILIEHCTBO-
BaHHUE TPAJIUITHOHHBIX CTIOc000B X T ¢ IeIThIO TTOBHITIIe-
HUSI 9QPEKTUBHOCTH JICUCHHS 3JI0Ka4eCTBEHHBIX
OITyXOJIEH.

CoryacHO CymIEeCTBYIOUIUM TIPENCTABIECHUAM B
KOPPEKIMY T€éMOICTIPECCUBHBIX COCTOSHUM pa3IuyHON
STHOJIOTHH BaXXHEHIIYIO POJIb UTPAIOT T€MOIOITH-
yeckue cTBOJOBEIe KpoBeTBopHBbIe KineTku (CKK) u
poctoBsie (akTopsl [5-8, 18].

[IpuHNMas BO BHUMaHHE BBILIEU3I0KEHHOE, IPE-
CTaBJIsIET HECOMHEHHBIA MHTEPEC U3yUEHUE BIUSHUA
KJIETOYHOTO TIpernapara KOpAOBOl KpOBU HYeJIOBEKa
(KKY), B cocTaB KOTOPOTO BXOMASIT CTBOJIOBBIE T'e-
MOTIOTHYECKHE KPOBETBOPHBIE KIETKH U OHMOJIOTH-
YECKH aKTHBHBIE BEUIECTBA IUIa3Mbl, HA HEKOTOpHIE
KOJTMYECTBEHHbBIE U Ka4€CTBEHHbIE XapaKTePUCTUKU
SPUTPOLUTOB KPOBHU MTPH LIUTOCTATUIECKUX BO3ACHCT-
BHSIX.

B »T01i CBsI3H 11€NTBbIO JaHHOM paboTHI OBLIO UCCIIe-
JOBaHUE BIMSHUS XUMHOTEpAHU S-GTOpyparuiiomM
(TIPOTHBOOITYXOJIEBBIM ITPEMApaTOM IIUPOKOTO CIIEKTpa
JeMCTBU ) HAa KOJMYECTBO 3PUTPOLIUTOB B nepudepu-
YeCKOM KPOBHU MBILIEH U CTPYKTYPHO-(YyHKIIOHAIBHOE
COCTOsIHHE X MEMOpaH, a TaK’Ke BO3MOKHOCTH KOp-
PEKLIMHU pa3BUBAIOIIEHCA aHEMHUH C HCTIOIb30BaHUEM
KPUOKOHCEPBUPOBAHHOM CYCIIEH3UU KOPIOBOU KPOBHU.
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external exposures to a cell. In addition the biological
activity of most chemical compounds, including anti-
tumour medicines is mediated through the membrane
mechanisms by affecting the membrane permeability,
their self-renewal and activity of associated to them
enzymes [5, 13, 21].

The relevance of studying biological membranes is
also stipulated by the fact that their main functions
(compartmentalization, permeability, contact interac-
tions, reception) are regulatory, that allows considering
the membrane as an universal structure, providing
coordinated changes in metabolism of cell, organ and
whole body [13, 21].

Proceeding from this fact of interest was to study
the erythrocyte membranes: the most numerous blood
corpuscles, ones of the first involved into organism's
response to different exposures and damages.

At an actual stage of medicine development the
search and design of crucially new methodical approa-
ches, as well as the mastering of CT standard ways
aiming to increase the therapy efficiency for malignant
tumors are the priority tasks in practical oncology.

According to current notions the hematopoietic
stem cells (HSCs) and growth factors play a primary
role in correcting hemodepressive states of different
etiology [6, 7,9, 20, 23].

All the above considered of actual interest is study-
ing the effect of cell preparation of human cord blood
(HCB), comprising hematopoietic stem cells and biolo-
gically active plasma substances on certain quantitative
and qualitative characteristics of blood erythrocytes
under cytostatic exposures.

Accordingly this research was aimed to study the
chemotherapy effect with 5-fluorouracil (broad-
spectrum antitumour drug) on a number of erythrocytes
in murine peripheral blood, structural and functional
state of their membranes, as well as the possibilities to
correct developing anemia with administering cord
blood cryopreserved suspension.

Materials and methods

The experiments were carried-out according to the
General Principles of Experiments in Animals approved
by the National Congress in Bioethics (Kyiv, 2013)
and agreed to the statements of European Convention
for the Protection of Vertebrate Animals Used for Ex-
perimental and Other Scientific Purposes (Strasbourg,
1986).

Research was done within autumn-winter period
in 60 breedless mice weighing 1820 g, and composing
4 groups. Three experimental groups (E1, E2, E3) re-
ceived 5-fluorouracil drug (5-FU; Ebewe Pharma,
Austria) once intraperitoneally in maximum tolerated

313



Martepuajbl 4 MeTOABI

OKCIIEpUMEHTHI MPOBEICHBI B COOTBETCTBUU C
«O0IMMH TPUHIHUIIAMHI SKCIEPUMEHTOB Ha KHBOT-
HBIX», 0100peHHbIMU V HallmoHambHBIM KOHTpeccoM
o 6uoatuke (Kues, 2013) u cormacoBaHHBIMU C TIOJIO-
xkeHnssMu « EBponeiickoll KOHBEHIMH O 3aIUTE T03BO-
HOYHBIX JKMBOTHBIX, HCIIOJb3YEMBIX AJISl SKCIIEPH-
MEHTaJIbHBIX U APYTUX Hay4IHbIX Henei» (CtpacOypr,
1986).

PaboTy BBRIMOTHSIIN B OCCHHE-3UMHUN TTEPUOT HA
60 6ecriopomHbIX MbITIIax Maccoil 18-20 1, KoTopsie
cocTaBisuti 4 rpynibl. TpeM ONBITHBIM TPYIIIaM XKH-
BoTHBIX (01, 02, O3) 01HOKpaTHO BHYTPHUOPIOIINHHO
BBOAMIM mpemapar S-¢ropypanui (5-DY; «Ebewe-
Pharmay, ABcTpusi) B MakCHUMalbHO NEPEHOCHMOM
no3e 228 mr/kr. 3atem Mpliam rpymisl O2 yepes 3—
4 9 nocne npuMeHeHus 5-OY BBOAMIN BHYTPUBEHHO
0,2 mi1 cycnieH3un KpHOKOHCEPBUPOBAaHHBIX SAPOCO-
nepxkanux kirerok (kJCK) KKY (I'TT «MHI KuK
HAH, AMH u MO3 VYkpaunsi», . XapbKoB) B J103€
5%10% sxusnecocobunix ACK/kr [1, 2, 5, 15, 18], a
rpymre O3 — 0,2 M1 6eCKIeTOYHOrO CyNepHaTaHTa,
KOTOPBIX MoNydyanu 15-MUHYTHBIM LEeHTpUdyrupo-
BaHHeEM BhIeykazanHoi cycnensnu kSACK KKY npu
170g. YeTrBepToil KOHTPOJIBHOM TpymIie BBOAMIN
(U3NOIOTHYECKHI PACTBOP B SKBUBAJICHTHOM 00bEME
(0,2 mur). )KUBOTHBIX BBEIBOJIMIIH U3 KCIIEPUMEHTA Ha
2,5,9, 12 u 16-e cyTku myTeM JeKanuTaIIH.

AOGCOIIOTHOE KOJIMYECTBO S3PUTPOLIUTOB B epude-
puueckoii kposu (I1K) onpenensnu oOmenpuHATHIM
MeTozoM B Kamepe lopsieBa (00bexTHB %40, OKYIISIp
x7). OTAEIbHO ONPEAEIISUIN IPOLEHT MOJIOABIX (OpM
SPUTPOLMTOB (PETHUKYJIOLUTOB), IOCKOJIbKY YBEJIMICHUE
YHCJIa PETUKYIIONUTOB U MIX BBIXOJ B IUPKYIHPYIOLIYIO
KpPOBB OTPa)KaeT aKTHUBHBIA 3PUTPOIO33 B KOCTHOM
Mo3re [8]. YHHQHUIUPOBAHHBIM METOIOM TOJACYETa
KOJIMYECTBA PETUKYJIOIUTOB SIBISIETCA MX OKpacka
OpMITHMAaHTOBBIM KPE3UIIOBBIM CHHUM HETIOCPE/ICTBEH-
HO Ha cTekJje. [I[puroroBneHHble yKa3aHHBIM CIIOCO-
00M Ma3Ki MHKPOCKOIIMPOBAJIM C IIOMOILBI0 HUMMEP-
croHHOT0 00BbekTuBa. [loncunTeiBanu He Mmenee 1000
SPUTPOLUTOB, CPEAN KOTOPBIX BBISBISUIM KIETKH,
cozepKallfue 3epHUCTO-HUTYATYIO CyOCTaHIIHUIO.
KonndecTBo peTHKYIOLUUTOB BBIPAXKaIX B IPOLIEHTAX.

V3MeHeHne BHEIIHETO KOHTYpPa 3PUTPOLUTOB —
OJTHA M3 OTBETHBIX PEAKIINA CHCTEMbI KPOBH Ha JII000e
HeOJIaronpusITHOE BO3eiicTBie Ha opraHuszM. Oco-
OCHHO TMOKAa3aTEeNBHBIM SBISIETCS] CHEPUICCKUN WH-
JEKC 3PUTPOIUTOB, CBUAETEIHCTBYIOIINIA O MEPECT-
pOWKe CTPYKTYPBI U U3MEHEHHU (PU3UKO-XUMHUIECKHX
CBOMCTB 3puTponmTapHoi MemOpans! [12, 19]. UH-
JeKC CPepUIHOCTH, IPSIMO MIPONOPLHOHATIBHBIHN TO-
BEPXHOCTHO-00beMHOMY cooTHoweHuo (S/V) u xa-
pakTepu3yomui GopMy IPUTPOIUTOB, ONPEAEISIIH
METOZIOM MaJIOYIJIOBOTO PaccesHusl CBETa B CyCIICH-
3un 3puTporuToB (30%-i remaroxpur) [13].
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dose of 228 mg/kg. Then the mice of group E2 in 34
hrs after administering 5-FU were intravenously injec-
ted with 0.2 ml suspension of HCB cryopreserved
nucleated cells (cNCs) (Interdepartmental Scientific
Center of Cryobiology and Cryomedicine of the
National Academy of Sciences of Ukraine, Academy
of Medical Sciences and Ministry of Health Care of
Ukraine, Kharkov) in 5%10® dose of viable NCs/kg [ 1,
2, 18, 20, 23], and group E3 received 0.2 ml of cell-
free supernatant, procured by 15-min centrifugation
of aforementioned HCB ¢NCs suspension at 170g.
The control group 4 was injected with saline in an
equivalent volume (0.2 ml). Animals were decapitated
to days 2, 5,9, 12 and 16.

The absolute number of erythrocytes in peripheral
blood (PB) was determined by the standard method in
Goryaev chamber (x40 lens, X7 ocular). The percen-
tage of young erythrocytes (reticulocytes) was deter-
mined separately, since an increased reticulocytes
number and their release into circulating blood reflec-
ted an active erythropoiesis in bone marrow [9].The
unified method for counting reticulocytes is their
staining with cresyl blue brilliant directly on glass. The
prepared in such a way smears were microscoped with
immersion lens. There were counted at least 1,000
erythrocytes, among which there were revealed the
cells with granular-filamentous substance. Reticulocyte
number was expressed as a percentage.

A change in erythrocyte outer contour is one of
the blood system responses to any unfavorable exposu-
re to an organism. A spherical index of erythrocytes,
testifying to the rearrangement in the structure and
changed physical and chemical properties of erythro-
cyte membrane is of extra significance [13, 15].
Sphericity index directly proportional to the surface-
volume ratio (S/V) and characterizing the erythrocyte
shape was determined by small-angle scattering method
in erythrocyte suspension (30% hematocrit) [17].

To determine the distribution density of erythrocytes
by sphericity index the experimental curves of osmotic
fragility were plotted. For this purpose a cell of device
to measure the light intensity scattered by erythrocyte
suspension, containing 3 ml of sodium chloride solution
with concentration from 0.15 to 0.05 M was supple-
mented with 3 pl of erythromass [11]. According to
the small-angle scattering and calibration curve data
there was determined a part (in percentage) of cells
not exposed to hemolysis in hypotonic solutions of non-
penetrating substance. Erythrocyte distribution by
sphericity index was determined by the dependency
of osmotic fragility using physical and mathematical
model of erythrocyte hypotonic hemolysis in solution
of non-penetrating substance [12, 17, 20]. Erythrocyte
predominant forms corresponded to the following inter-
vals of sphericity index: (spherocytes + spherosto-
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Hnst onpeneneHns MIOTHOCTH paclpeaesieHUs
SPUTPOLIUTOB MO0 MHIEKCY CPEPUUYHOCTH TMOJTyHdaIH
9KCIEpPUMEHTAIbHBIE KPUBBIE OCMOTHYECKOH XpyI-
koctd. C 3TOH Ienpl0 B AYEMKy ycTpoilcTBa Iis
M3MEPEHNsI HHTEHCHBHOCTH PACCESTHHOTO CYCIIeH3Hen
SPUTPOIMTOB CBETA, COAEPKAIIYIO 3 MJI pacTBopa
XJIOpHIa HaTpus ¢ KoHneHnTparuei ot 0,15 10 0,05 M,
nobasinsanmu 3 Mk sputpomaccsl [23]. ITo ganHBIM
MAaJIOyTJIOBOTO PacCesHUS U KaTMOPOBOYHOTO rpaduka
OTIPEIISIISUIN TOJTIO (B TIPOIIEHTAX ) KIETOK, HE TIOJIBEP-
XKEHHBIX T€MOJIN3Y, B TUIIOTOHUYECKUX pacTBOpax
HEMPOHUKAIOIIETO BellecTBa. Pacnipenienenue sputpo-
LUTOB MO MHAEKCY CHepUUHOCTH YCTaHABIMBAJIH I10
3aBUCHUMOCTH OCMOTHYECKON XPYNKOCTH, UCTIONIb3YS
(U3NKO-MaTEMaTHUECKYIO0 MOAEh THIIOTOHUYECKOTO
reMOJIN3a SIPUTPOLIUTOB B pACTBOPE HEMPOHUKAIOIIETO
BemectBa [11, 13, 23]. [Ipeobnamarommue GopMbl
SPUTPOLIUTOB COOTBETCTBOBAIN CIIETYIOIINM HHTEP-
BaylaM mHAEKca chepuanocT: cheporuTsr (cdepo-
uuTH + chepocToMaTonuTel + cromatouuTsl [1I) —
1-1,3; ctomaronutsl (ctomarorutsl 11 u 1 + HOpMO-
uuTel) — 1,3—1,7; HOpMOLIUTHI (MUCKOIUTHI) — 1,7-2,1
Y YIUIOLIEHHBIE TUCKOIUTHI —2,1-3.

CraructiuuecKyto 00pabOTKy NOITyUSHHBIX PE3YIib-
TaToB NpoBOAWIH 10 MeToay CrrioneHTa-Pumiepa c
HCTOJIB30BaHUEM IIPOrpaMMHOTr0 odecneueHus «Ex-
cel» («Microsoft», CLLA).

Pe3yabTarsl U 00cy:KaAeHHE

Pesynbprarhl ananusa muTEepaTypHBIX TAHHBIX CBU-
JIETETBCTBYIOT O TOM, YTO TPUMEHEHHE (PTOPITHPUMHU-
IUHOBOTO aHTHUMeTabonuTta 5-DY NpUBOIUT K TITy-
OOKOMY TTO/IaBIIEHUIO KaK T'PaHYIOIUTON033a, TaK U
SPUTPOII0A33a B KOCTHOM MO3Tre MbIel [6—8].

Hamu nokazaHo, 4T0 KpHOKOHCEpPBHU-
poBaHHas kinerouHas cycneHszus KKUY,
coxepxkamas B ceoeMm coctase SICK, B
TOM YHCJIE U CTBOJIOBBIE KPOBETBOPHEIE
CD34"-xieTku B ayTOJIOTHYHON TTa3me
[1, 2], oxa3piBasa BEIpaKEHHBIA CTUMYJIH-

matocytes + stomatocytes I1I) — 1-1,3; stomatocytes
(stomatocytes II and I + normocytes) — 1.3—-1.7;
‘normocytes’ (discocytes) — 1.7-2.1 and ‘flattened’
discocytes — 2,1-3.

Findings were statistically processed with t-test
method using Excel software (Microsoft, USA).

Results and discussion

The results of literature data analysis testify to a
deep suppression of both granulocytopoiesis and eryth-
ropoiesis in murine bone marrow caused by applying
5-FU fluoropyrimidine antimetabolite [6, 7, 9].

Cryopreserved HCB cell suspension, comprised
NCs, including CD34" hematopoietic stem cells in
autologous plasma [1, 2] was shown to cause a
pronounced stimulating effect on bone marrow hema-
topoiesis processes, suppressed due to performed
chemotherapy, that was confirmed by an increased
release of young erythrocytes into PB (Table 1). Thus,
an increased content of reticulocytes in mice during
combined administration of 5-FU and HCB cNCs
(group E2) was noted from day 5 of the experiment,
whereas the reticulocytosis development in PB after
applying 5-FU (group E1) or 5-FU against the back-
ground of HCB cell-free supernatant (group E3) was
recorded from day 12 of observation. In this case a
number of reticulocytes in murine PB starting from
day 5 after administering HCB cellular preparation
against the background of cytostatic (group E2)
exceeded the same index in the animals received only
cytostatic 5-FU or cell-free preparation (Table 1).

A rise of reticulocyte number and their release into
circulating blood reflect an active erythropoiesis in bone
marrow. Thus, the data presented demonstrate the

Tabnuua 1. CogepxaHue petukynoumToB B K mbiwer nocne Beee-
HUA 5-OY 1 kpuokoHcepBupoBaHHbIX npenapatoB KKY, % (n = 3)

Table 1. Reticulocyte content in PB of mice after treatment with 5-FU and

HCB cryopreserved preparations, % (n = 3)

pyromuii 3deKT Ha mPOIECCHl KOCTHO-

Cpok nocrne npoeefeHusa XT, cyTok

pynna .
MO3TOBOI'0 KPOBETBOPEHUSI, YTHETEHHOT O ABOTHBIX Period after CT performance, days

Animal
B pe3yJibTare MPOBEACHUS XUMHUOTEpa- aroup ) 5 9 12 16
TTUH, YTO TIOATBEPKTAIOCH TOBBIIIICHHBIM
BbIxozioM B ITK Monozapix ¢popm aputpo- Koumone | 26+04 | 26+04 | 26:04 | 26+04 | 2604
uuToB (Tabm. 1). Tak, yBenndyenue coaep-
XKaHHS PETUKYJIOUUTOB y MBILIEH MpU rg‘f’gﬂ;é’ﬂ 0,7+0,3* | 1,0+0,2* | 2,3+0,4 | 3,9+05* | 3,6+0,3*
couetaHHoM BBeneHun S5-OV un xJACK
KKY (rpynma O2) oTMedanu ¢ 5-X CyTOK rg‘r’ggs OZ | 06+02" | 1603 | 38+04° | 46+05% | 4,204~
IKCIEPUMEHTA, TOT/Ia KaK Pa3BUTHE PETHU-
kynouuto3a B IIK mocne mpumeHeHus rg‘r’ggs 5033 0,7+0,2* | 0,9+0,2* | 2,0+0,3* | 4,2+0,2* | 4,1+0,3*
5-®VY (rpynma O1) unmu 5-OY Ha done
660KJ‘I€T0‘1HOF0 CyHCpHaTaHTa KKq ﬂpumeanMe: * - pas3nnyna ctatucTu4eckn 3Ha4yumMbl Mo CpaBHEHUKD C KOHT-

(rpynma O3) peructpupoBaiu ¢ 12-x cy-

TOK HabrozieHus. [Ipn 9TOM KOIMYeCTBO [, < /05,
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ponem (p < 0,05).
Note: * — the differences are statistically significant if compared with the control,
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petukynonuToB B I 1K Mblteit ¢ 5-x cyTok
mocJyie BBEICHUS KJICTOYHOTO Ipernapara
KKY na done uutocraruka (rpymma 02)

Ta6nuua 2. KonnyecTtso aputpountoB B MK mbiwen nocne BBeAeHMs
5-®Y un kprokoHcepBMpoBaHHbIX NpenapaTtoB KKY, x10%mn (n = 3)

Table 2. Erythrocyte number in PB of mice after treatment with 5-FU and
HCB cryopreserved preparations, x10%ml (n = 3)

MMPEBOCXOAUIIO aHAJIOTMYHBIN II0Ka3aTelIb

Cpok nocne npoeeferua XT, cyTok

Y JKUBOTHBIX, TIOJTyYaBILINX TOJIBKO IIUTO- Fpynna _
o JKUBOTHBIX Period after CT performance, days
cratuk 5-OY b0 GeckIeTouHbIN mpe- i
mapat (tabm. 1). group 2 5 9 12 16
VYBenuueHune Ynucia peTUKYIOLHUTOB U
X BBIXOJ B LUPKYJIUPYIOILYI KPOBb Kgg;‘t’f’é‘lb 7,93+0,35 | 7,93+0,35 | 7,93+0,35 | 7,93+0,35 | 7,93+0,35
OTpa)kaeT aKTUBHBIN 3PUTPOIIOI3 B KOCT-
r 01 . . . * x
HoM Mosre. Takum obpasom, npejcras- Gloup £1 | 480011 | 461x0,23* | 4,37:028* | 5,17+045" | 6,45=031
JICHHBIE JIaHHBIE CBHJICTENHCTBYIOT O
CTOCOGHOCTH KPUOKOHCEPBUPOBAHHOM Ry Oy | 476+031% | 5242049* | 7,17£040 | 8,00£0,10 | 827041
cycnensun SICK KKY, B cocras kotopoit
pynna O3 * % * *
BxoxaT u CKK, crumynuposars mpo- GrounEs | 465+012" | 440£0,22* | 5,00+0,19" | 667+0,25% | 7,90+046
LEeCChl KOCTHOMO3TOBOI'O 3PUTPOI0I3a,
ﬂpumeanMe: - pas3nnyna ctatucTu4eckn 3Ha4yumbl Mo CpaBHEHUKD C KOHT-

MOJaBJIEHHBIE IUTOCTAaTUKOM 5-DY psina
(GTOPIUPUMHUINHOBEIX aHTHUMETa0o-
JIUTOB.

[Tpumenenne kACK KKY cnoco6et-
BOBAJI0 YCKOPEHHUIO BOCCTAHOBIECHUA
abcomoTHOTrO KONMuecTBa 3puTpouuToB I1K 10 KOHT-
POJBHBIX 3HAYEHHH YKe Ha 9-€ CyTKH SKCIIEpUMEHTa,
TOT/Ia KaK Y )XUBOTHBIX Ipynmbsl O1 3TOT mokasaTeinb
BOCCTAHABJIMBAJICA TOJBKO K 16-M cyTkam HaOIro-
nenus (Tabi. 2).

becknerounslii cynepHaTaHT KPUOKOHCEPBUPOBAH-
HOTO Ipenapara KopIoBOi KpOBH, KOTOPBIH (pakThdec-
KM MPECTaBIIsIeT CO00H m1a3my, 1o cBoeit apdexTus-
HOCTH BOCCTaHaBIMBAaTh abCOIIOTHOE KOJIHUYECTBO
sputporuToB B [1K sknBoTHBIX rpynmnsl O3 3HaUNTETb-
Ho ycrynaet cycriensun KACK KKY. Jlanusbriii dakt
MOXHO OOBSCHHUTH cieAyroimumM: B coctaB kKJACK
KKY, B oTauuyue oT OECKJIETOYHOTO Ipemnapara,
BxoaaT CKK, koTopsle, BEpOSITHO, U OKa3bIBAIOT 3HA-
YUMBIHA 3 PEeKT Ha IPOLECCH 3PUTPOII0I3a, HHTHOU-
pOBaHHBIE IUTOCTATUYECKUM IpernapaToM. Ciemyer
OTMETHUTB, YTO Y )KMBOTHBIX TPpyMIel O3 KOJTMYECTBO
sputponuToB B I1K BoccTanaBimBanocs ObicTpee, 4eM
B rpynne Ol ((6,67 £ 0,25)x10%mn u (5,17 +
0,45)x10°/M coOTBETCTBEHHO Ha 12-€ cyTKM ToCIie
BBeneHus 5-DY). 3T0 MOKHO OOBSCHUTH TE€M, UTO
3PUTPOINOITUH, KAK TITUKONPOTEHHOBBIA TOPMOH,
COJEpXKAIIMICSA B TOCTATOYHOM KOJIMYECTBE B IJIa3-
me KKY [8, 14, 16, 18], KoHTpoIUpyeT IPOLECCHI
SPUTPOI033a, OJHAKO €r0 OJHOKPATHOIO BBEICHUS
SIBHO HEIOCTATO4YHO. [lomy4yeHHbIe pe3yasTaThl cora-
CYIOTCSI C JAaHHBIMHU JIUTEPATYPhl O MaJoH 3P PEeKTHB-
HOCTH IUTOKWHOB U POCTOBBIX ()aKTOPOB MPH UX
KpaTKOCPOYHOM IpuMeHeHnH [9, 16].

B xoze neueHnst IMTOCTaTHIECKUMH IIpeTiapaTaMu
OTMEUeHBI 3HAUYUTENbHbIE HapylIeHus: MoppodyHK-
LMOHAJIFHOT'O COCTOSTHHS SPUTPOIIMTOB: YMEHbBIICHHE
CYXOi Macchl 3pUTPOIMTOB, CHIKEHHE B HUX KOHLIEHT-
paumu cyinb(GrupuabHBIX TPYNI U JTUIOIPOTEHHOB,
yBEIWYEHUE YHCclia TPaHCHOPMHUPOBAHHBIX (HOPM

p < 0.05.
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ponem (p < 0,05).
Note: * — the differences are statistically significant if compared with the control,

capability of cryopreserved suspension of HCB NCs,
comprising HSCs as well, to stimulate bone marrow
erythropoiesis processes, suppressed by 5-FU cyto-
static agent of fluoropyrimidine antimetabolites series.

The application of HCB ¢NCs contributed to acce-
lerated recovery of an absolute number of PB erythro-
cytes up to the control values even to day 9 of the
experiment, whereas in group E1 animals this index
recovered only to day 16 of observation (Table 2).

Cell-free supernatant of cryopreserved cord blood
preparation, actually being the plasm, is significantly
inferior to the HCB cNCs suspension by its efficiency
to recover the absolute number of erythrocytes in PB
of group E3 animals. This fact can be explained as
follows: the HCB ¢NCs, unlike cell-free preparation
comprise HSCs, which, probably significantly affect
the erythropoiesis processes, inhibited by cytostatic
drug. Of note is the fact, that in group E3 animals a
number of erythrocytes in PB recovered more rapidly
than in the group E1 (6.67 + 0.25)x10%/ml and (5.17 +
0.45)x10°%/ml, respectively, by day 12 after 5-FU admi-
nistration). This can be explained by the fact that eryth-
ropoietin as glycoprotein hormone, containing in a
sufficient amount in HCB plasm [9, 16, 19, 20], cont-
rols the erythropoiesis processes, but its single injection
is obviously insufficient. These findings are consistent
with the literature data about low efficiency of cytokines
and growth factors during their short-term application
[8, 19].

During therapy with cytotoxic drugs there were
observed significant disorders in morphofunctional state
of erythrocytes: a decreased dry mass of erythrocytes,
reduced concentration of sulthydryl groups and lipopro-
teins inside the cells, an increased number of trans-
formed cell shapes, cells with ultrastructural disorders,
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Ta6nuua 3. Konnyectso spuTpOLMTOB C onpeAeneHHbIM UHOEKCOM
chepuyHocTn B MK Mbiwen rpynnsl O1 nocne seeaeHus 5-dY, % (n = 3)
Table 3. Content of erythrocyte with definite sphericity index in PB of
mice of Group E1 after treatment with 5-FU, % (n = 3)

enhancement of erythrocyte capability to
reversible aggregation [10]. Changes in
the composition and functioning of

erythrocyte membrane are known as

Cpok nocne nposeaerHna XT, CyTOK 1011 1 _

NHpekc KoHTponb Period after CT performance, days capable to _Slgnlﬁcantly affect an mpor
(CibepmanocTs Control tant function of erythrocytes: oxygen

phericity index .

2 9 16 transport [13, 15]. Thus, the studying of

erythrocyte outer contour is one of the

11,3 50+1,0 7,7 £2,0 0,1 +0,1% 10,1 +1,2* . .

important tasks to determine the blood

1,3-1,7 45,6 +12,8 73,2 £5,7* 69,6 £3,9 50,3 +9,4 system responses on any adverse expo-
sure, in particular chemotherapy. A chan-

1,7-2,1 38,3+8,7 183+ 7,1* | 26,4 £4,0 32,7 £10,0 ge in outer contour of erythrocytes has

its own peculiarities, reduced to transfor-

2,13 11,1+ 8,2 0,8+ 0,7* 3,8 +0,5* 7,0 £1,9 . ) .

mation of erythrocyte main population

Mpumeyanue: * — pasnnuns CTATUCTUHECKM 3HAYMMBI MO CpaBHEHMIO C KOHT-  (discocytes) into spherocytes, echino-

ponem (p < 0,05).

Note: * — the differences are statistically significant if compared with the control,

p < 0.05.

KJIETOK, KJIETOK C HAapyILIEHUAMH YIbTPAcCTPYKTYpHI,
yCHUJIEHHE CIIOCOOHOCTH PUTPOLIUTOB K 0OpaTHUMOi
arperanuu [10]. U3MeHeHus B cocTaBe U (PYHKIIHO-
HUPOBaHUH SPUTPOLIUTAPHON MEMOPAHBI, KaK H3BECT-
HO, MOTYT CYIIECTBEHHO BIMATH U HA BXXHYIO (DyHK-
U0 SPUTPOIIUTOB — TpaHCTIOPT Kuciopoxa [12, 19].
Taxum 00pa3zom, HcciaenoBaHNe BHEITHETO KOHTYpa
SPUTPOLUTOB ABISAETCS OJHOW M3 BAXKHBIX 3aaad
oTIpezieNIeH s OTBETHBIX PEAKIIN CHCTEMBI KPOBH Ha
T000€e HEeOIaroNmpHUIATHOE BO3/IEHCTBUE HA OPTAHU3M,
B YaCTHOCTH Ha XUMHOTEpaNnuIo. MI3MeHeHne BHe-
HETO KOHTYpa SpUTPOLIUTOB UMEET CBOM OCOOEHHOCTH,
KOTOpBIE CBOASTCS K TpaHCPOpManuu OCHOBHOU
MOMYJISIIUAH SPUTPOLMTOB (AUCKOLUTOB) B C(HEPOLMTHI,
9XUHOIUTHl U CTOMAaTOLUTHI, IPUINHONU KOTOpPOH
SIBIIAIOTCA, B TIEPBYIO OYEPE]h, U3MEHEHUS B LIUTO-
CKeJIeTe W TIIa3MajieMMe PUTPOIHTOB [3].

MerTon onpezienieHus TUIOTHOCTH pactpeaeeHus
SPUTPOLIUTOB MO MHJEKCY CHEPUIHOCTH IMPEICTaB-
ngercs 6oxee mHGOPMATUBHBIM IO CPABHEHHUIO C
omnpeneneHrueM konnyecrsa 3putpounton B 11K, Tak
KaK OTpa)kaeT HAPYLICHHS COOTHOIICHUS MEXIY
KpOBETBOPHON M KpOBEpa3pylIAIONIEH CUCTEMaMH,
KPUTEPHUEM YETO CIYKUT OCMOJIIPHOCTD CPEbl, IPU
koTopoil HacTynaeT 50%-i reMoau3 3pUTPOLIUTOB.

1o pe3ynsraTam nccnenoBaHus QyHKIMOHATILHOM
aKTHBHOCTH 3puTpounToB 1K MbImei (cooTHOIIEHHE
(hopM KIIETOK, 0CMOTHYECKOH XPYIKOCTH ¥ TEMOJTH3a)
YCTaHOBJICHO, YTO yXe Ha 2-e cyTku nocie X1 y xu-
BoTHBIX rpynm O1 u O2 3HAYUTETHHO U3MEHSIETCS, TT0
CPaBHEHHIO C KOHTPOJIEM, KOTMYECTBO SPUTPOLIUTOB
MPaKTHYECKH BceX (POpM, 3HAUMMO CHUIKAETCS KO-
JITIECTBO HOPMOITUTOB (IUCKOITUTOB) (Tabm. 3, 4), 9to
MOXeET OBITh CBA3aHO C TOKCHYECKHUM AEHCTBHEM
5-dV.
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cytes and stomatocytes, caused first of
all by the changes in erythrocyte cytoske-
leton and plasma membrane [3].

The method for determining the eryth-
rocyte density distribution by sphericity
index is more informative than the detection of
erythrocyte number in PB, since it reflects the disorders
in the ratio between hematopoietic and hemoclastic
systems, which criterion is the medium osmolarity, when
50% hemolysis of erythrocytes occurs.

According to the findings in functional activity of
PB erythrocytes of mice (ratio of cell shapes, osmotic
fragility and hemolysis) there was established the fact,
that even to day 2 after CT in animals of groups E1
and E2 a number of erythrocytes of virtually all the
shapes significantly changed, a number of ‘normocytes’
(discocytes) was significantly reduced as compared
to the control (Tables 3 and 4), that might be due to a
toxic effect of 5-FU.

Suggested mechanisms of toxic action of cytostatic
drugs on erythrocytes have been reported in the papers
[5, 13, 21], where there were studied certain structural
and functional indices of erythrocyte membranes prior
to and after incubation with cyclophosphan and
cisplatin. Blood incubation with these cytostatic drugs
was established to result in fragmentation of protein
molecules with accumulation of toxic degradation
products due to a decrease in albumin binding capacity,
stipulated by the association of chemotherapeutic
agents with centers of albumin molecule. Preferential
binding of chemotherapeutic agents with erythrocyte
membranes obviously occurs by incorporating into lipid
bilayer area.

In group E2 animals (Table 4) a number of sphero-
cytes with sphericity index 1-1,3 to day 2 of obser-
vation was significantly lower than the control, whereas
in the group E1 we noted an increase in erythrocyte
number of spheroid shape (spherocytes and spheros-
tomatocytes) versus the control indices. Dynamics of
change (16 observation days) in erythrocyte number
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[Ipenmonaraemele MEXaHU3MBl TOKCHYECKOTO
JIEHCTBUS LIUTOCTAaTUKOB HA 3PUTPOLMTHI MPEACTAB-
JIeHBI B paboTax HEKOTOPKIX HcciaenoBarenei [12, 21,
22], KOTOpbIE U3yYallu OTAEIbHBIE CTPYKTypHO-(QYHK-
LMOHAIBHBIE TOKa3aTeT MEMOpPaH S)PUTPOLIUTOB JI0 U
0cjIe MHKYOaImu ¢ MUKI0(hoc(haHoM U [UCIUIATHHOM.
Brut0 ycTaHOBNIEHO, YTO MHKYOAIUs KPOBU C 3TUMHU
LUTOCTaTHKAMH IPUBOAXT K (hparMeHTarn OSITKOBBIX
MOJIEKYJI C HAKOIUIEHHEM TOKCHYECKHX MPOAYKTOB
Jerpagaliy BCIEICTBHE CHUKEHHS CBS3BIBAIOIICH
CHOCOOHOCTH ah0yMUHa, 4TO 00YCIIOBJICHO accoIna-
OHUEed XMMHOIpENnapaToB ¢ LEHTPAMU MOJIEKYJIBI
ansOymuHa. [IpenmyIiecTBeHHOE CBS3bIBAHHE XUMHO-
MpenaparoB ¢ MeMOpaHaMH SPUTPOLUTOB IIPOUCXOANT,
OYEBHIHO, ITyTEM BCTPAaUBaHUS B 00JIACTD JIUITUAHOTO
oucos.

B rpynme xuBoTHBIX O2 (Tabn. 4) KOIUYECTBO
cdeporuToB ¢ nHAEKCOM chepuanoctu 1-1,3 Ha 2-e
CYTKH HaOmIoneHus1 ObUT0 3HAYMMO HIKE KOHTPOJIS,
Torja Kak B rpynme O1 oTMedanoch MOBHIIIEHHE KOJIH-
YECTBA IPUTPOITUTOB CheponTHOMN HOopMEI (cheportn-
THI ¥ C(PEPOCTOMATONUTHI) OTHOCHUTEIHHO KOHTPOIb-
HBIX MOoKa3aTenel. JlunaMmuka u3MeHeHus ¢ 16-x CyTok
HAOJIOCHHUS KOJIMYECTBA SPUTPOLUTOB CPEPOUTHOI
(hopMBI B TpyTITIC )KUBOTHBIX ITOCIIE IPUMEHEHUS 5-DY
(cM. Tabm. 3) XxapakTepu3oBanach TeM, YTO JaHHBIH
MmoKa3aresib 3HaYUMO CHUXKaJcs (M0 CPaBHEHUIO
C KOHTpOJIeM) Ha 9-¢ CYTKM M K KOHILy HaOJIIOACHHS
yBEIMYUBAJICS Jo0cTOBepHO. KommuecTBo cToMaroru-
TOB K 3TOMY CPOKY HaONIOAEHHS MPUOIMKAIOCh
K KOHTpOJIbHOMY TToka3zarento (50,3 +9,4u 45,6 + 12,8
cooTBeTcTBeHHO). K 16-M cyTkam HOpMaIHu30BalIoCch
Y KOJIMYECTBO IPUTPOIIUTOB C XapaKTEPHOH IS ATHX
KJIETOK ITUCKOMAHOM (GopMoil ¢ mHIekcoM chepuy-
HoctH 1,7-2,1.

JlnHamMMKa NU3MEHEHUsS! KOJIMYECTBA SPUTPOLIUTOB
C aToJIOrHYECKOl (POPMOH y )KUBOTHBIX Tpynnbl O2,
KOTOPBIM Ha (oHe xumuomnpenapara 5-OY BBoanim
kACK KKY, Ob11a aHanornyHa nokaszaTelisiM Fpy bl
O1, omgHako B rpymre O2 mokazaTrean dPUTPOITUTOB
HOPMaJIN30BAIMCh 3HAYUTEIBHO PaHblle —Ha 9-¢, a He
Ha 16-¢ cyTku HabmoneHus (cM. Tadm. 3 u 4). [lomy-
YEeHHbIE JJAaHHbIE COMIACYIOTCSI C JUHAMUKON BOCCTa-
HOBJICHUS a0COJIFOTHOTO KOJIMYECTBA APUTPOLIUTOB B
IIK (cm. Tabm. 2).

Ha pucynke BuaHO, 4TO Ha 2-€ CYTKH JKCIEpPHU-
MeHTa 50%-i reMoIn3 CyCeH3UH SPUTPOLUTOB Hac-
TynaeT B 00erX OMBITHBIX IPyMIIax npu 0oJiee BHICO-
KHX, YEM B KOHTPOJIE, 3HAUEHUAX TOHUYHOCTH CPEbI
(179 u 157 MOcMOIb COOTBETCTBEHHO).

B rpynne Ol nHa 9-e cyTku mocie npuMeHeHus
5-®Y m01s1 3pUTPOITUTOB MPEATEMOTUTHIECKHAX (hOpM
0CTaeTCsl BBICOKOH, XOTSI TOHUYHOCTb CPEJIbl, IPH KO-
Topoit HacTymaeT 50%-i reMonn3 3pUTPOIUTOB, CHH-
xkaercs 10 171 mOcmonb (cM. Tabmn. 3, pucyHoOK A).
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Tabnuua 4. Konnyectso 3pMTpoLMTOB C ONpeaeneHHbIM
nHgexkcom cpepmyHocTy B MK Mbiwen rpynnsl O2 nocne
BBeAeHNs 5-OY 1 KPMOKOHCEPBMPOBaHHbIX MpenapaTos
KKY, % (n = 3)
Table 4. Number of erythrocytes with definite sphericity
index in PB of mice of Group E2 after treatment with 5-FU
and HCB cryopreserved preparations, % (n = 3)

Cpok nocne npoeegexua XT,
CYTOK
NHpekc KoHTpons Period after CT performance,
chepuyHocTn Control days
Sphericity index
2 9
1-1,3 50+1,0 0,6+0,1* 4,0+1,0
1,3-1,7 45,6+12,8 85,0+£8,6* 50,3+9,56
1,7-2,1 38,3+8,7 10,9+7,2* 36,9+14,3
2,1-3 11,1+£8,2 3,5+1,9*% 88+2,6

MpumMeyaHue: * — pasnuuus CTaTUCTUYECKN 3HAYMMBI MO CpaBHe-
HUO ¢ KoHTponem (p < 0,05).

Note: * — the differences are statistically significant if compared
with the control, p < 0.05.

of spheroid shape in the group of animals after admi-
nistering 5-FU (see Table 3) was characterized by a
significant decrease in this index (compared to the
control) to day 9 and a statistically significant increase
to the observation end. A number of stomatocytes to
this observation term approached to the control index
(50.3 £ 94 and 45.6 £ 12.8 respectively). To day 16
the number of erythrocytes with discoid shape, inherent
to these cells with 1.7-2.1 sphericity index was norma-
lized as well.

Dynamics of change in erythrocyte number with
abnormal shape in group E2 animals, received HCB
c¢NCs against the background of chemotherapy with
5-FU, was similar to the indices of group E1, but in the
group E2 the erythrocyte indices were normalized
much earlier: to day 9, but not 16 (Tables 3 and 4).
These findings agree with recovery dynamics of the
absolute number of erythrocytes in PB (Table 2).

Fig. 1 and 2 show that to day 2 of the experiment
the 50% hemolysis of erythrocyte suspension occurs
in both experimental groups at higher values of medium
tonicity than in the control (179 and 157 mOsm, res-
pectively).

In group E1 to day 9 after administering 5-FU a
part of erythrocytes of pre-hemolytic shapes remains
high, although the medium tonicity, where 50% erythro-
cyte hemolysis occurs, decreases down to 171 mOsm
(Table. 3, Fig. A). Only to day 16 the index of osmotic
fragility of erythrocytes approaches to the control value
of 165 mOsmol (Fig. A). To very this term a complete
recovery of the absolute number of PB erythrocytes
occurs in this animal group (see Table. 2).
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Tonbko Ha 16-€ CyTKHM NoOKa3aTelb OCMOTHYECKOH
XPYTKOCTH 3pPUTPOLIUTOB IPUOIMKAETCS K KOHTPOJIb-
HoMY 3HadeHuto 165 MOcMmonb (CM. pHUCYHOK A).
HIMeHHO K 3TOMY CpOKY IPOUCXOAUT MOJTHOE BOCCTA-
HOBJIEHHE aOCOTIOTHOTO KonrdecTBa 3puTpouuToB [1K
3TOW TPYMIBI KUBOTHBIX (CM. TabI. 2).

Ve Ha 9-¢ cytku mocne XT u BBemenus kSACK
KKY cycnensus 3puTpOLUUTOB MBIIIEH [T0 CBOEMY COC-
TaBy CpaBHHMa C KOHTPOJIBHOU rpynmou (Tabm. 4, pu-
cyHOK B), a 50%-1i reMoIH3 CyCIICH3UH PETUCTPUPYET-
Cs1 B 3TOT CPOK MU OTU3KOH K KOHTPOJIIO TOHHYHOCTH
cpensl (159 MOcmons). [lpuBeneHHbIE BBILIE pe3yiib-
TaThI XOPOIIO COINIACYIOTCS C AAHHBIMU, IPE/ICTABIICH-
HBIMU B TaOJ. 4, ¥ MOJy4YEHHBIMH HaMH IOKa3are-
JsiMH KonmuuecTBa sputpountos B [1K (cm. Tadm. 2).

Ucxons u3 nanueix Tabmd. 3, 4 U puCyHKa MOXKHO
cJieNaTh BBIBOJI, UTO KieTouHbIi npenapat KKY cro-
coOcTByeT Oojiee OBICTPOMY BOCCTAHOBJICHHIO IIC-
JIOCTHOCTH MEMOpaH KPaCHBIX KJIIETOK KPOBU MBIIIIEH
[oCJIe XUMHOTEpanuu (TOPypanniioM, YTO MOXKET
MMETh BOXXHOE 3HAYCHHE IS pealiu3allii JajbHei-
IeT0 KIMHUYECKOTo 3¢ (eKTa MPOTHBOOIYX0IEBON
TEpaIHH.

VYuuTeiBas, 4TO MeMOpaHa 3PUTPOLIUTA SBJISETCS
YHUBEPCAIBHON PETyIATOPHOM CHUCTEMOM, KOoTopas
o0ecreunBaeT KOOPANHUPOBAaHHbBIE N3MEHEHHS METa-
0osin3Ma HE TOJIBKO OTAEIBHO B3STBHIX KIETOK, HO U
BCEX CHUCTEM XHU3HENEATeNbHOCTU [12], MOXKHO Ha-
NIeATHhCS Ha MONyYeHHEe WMMYHOKOPPHUTHPYIOUIEro
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Even to day 9 after chemotherapy and administering
HCB cNCs the murine erythrocyte suspension was
comparable by its composition with the control group
(Table 4, Fig. B), and a 50% suspension hemolysis
was recorded within this period under the medium
tonicity being close to the control (159 mOsmol). The
above results correlate well with the data presented in
Table 4, and our data of erythrocyte number in PB
(Table 2).

Proceeding from the data presented in Table 3, 4
and Figure it can be concluded that the HCB cell prepa-
ration contributes to more rapid recovery of eryth-
rocyte membrane integrity in mice after chemotherapy
with fluorouracil, that may be of great importance in
implementing further clinical effect of antitumor the-
rapy.

Taking into account the fact, that the erythrocyte
membrane is an universal regulatory structure, provi-
ding coordinated metabolic changes of not only certain
cells, but all the systems of vital activity [13], we can
hope for obtaining an immunocorrective effect when
applying HCB cell preparation on the whole organism
as well.

Thus, this research demonstrated the expediency
of administering the HCB cryopreserved nucleated
cellular suspension in anemia, emerging after 5-fluoro-
uracil application to recover the absolute number of
peripheral blood erythrocytes and structural-functional
state of their plasma membranes.
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OuHamuka remonusa aputpountos MK Mblwen rpynnel O1 nocne BeegeHus 5-dY (A) n O2 nocne BBegeHus 5-OY u
KACK KKY (B): O — koHTponb, A — 2-e cyTkun, < — 9-e cyTtkn, O — 16-e cyTku.

Dynamics of PB erythrocyte hemolysis in mice of Group E1 after administering 5-FU (A) and in Group E2 after
administering 5-FU and HCB cNCs (B): O — the control, A —day 2, & —day 9, 0 — day 16.
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¢ dexTa OT mpUMEHEeHHs KJIETOYHOro Impemnapara
KKY 1 Ha Bech OpraHusMm B LIEJIOM.

Taxum 00pa3zom, nccliefoBaHNE TIOKA3aNI0 LEeJIeCo-
00pa3HOCTh MPUMEHEHHS KPHOKOHCEPBHUPOBAaHHON
aapocoaepxaieid knertounoil cycnenznn KKY npu
(hopmupyrOIIeHcs ocIe IpUMEeHEHHs S-Qropyparuia
AHEMHUHU JJI1 BOCCTAHOBJIEHUS abCONIOTHOTO KO-
YeCTBa 3PUTPOLIUTOB NeprepuIecKoiil KPOBH U CTPYK-
TypHO-(hyHKIIMOHAJIBHOTO COCTOSTHHSA X TIa3MaTHIeC-
KUX MEMOpaH.
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Conclusions

1. Cryopreserved suspension of HCB NCs causes
a stimulating effect on erythropoiesis in mice, by
recovering the absolute number of peripheral blood
erythrocytes and by stopping the anemia progress
occurred as a result of 5-fluorouracil effect in a shorter
time.

2. Cryopreserved suspension of HCB NCs signifi-
cantly reduces the percentage of hemolyzed (due to a
toxic effect of cytostatic drugs) peripheral blood eryth-
rocytes in mice, by preventing the changes in their
outer contour.
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