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Pa3paboTka HOBBIX TEXHOJIOTHH KPHOKOHCEPBUPOBAHNUS
1 CO3JaHMsI OAHKOB, B KOTOPBIX 00pa3Ibl XpaHATCS B 3aMOPO-
KCHHOM COCTOSIHMH IIPH TEMIIepaType XHUAKOTO a3o0Ta,
00ycoBIeHa BEICOKOM BOCTPEOOBAaHHOCTBIO B IIperapaTax
xopaoBoii kpoBu (KK), comepkamux reMonosTudeckue
crBosioBbie KieTku (I'CK). DddekruBHOCT pUMEHEHNUS
npenaparoB KK B kiimHHMKe omnpenensercst He TOJNBKO J10-
CTAaTOYHBIM KOJINYECTBOM KJIETOK, HO M X Ka4eCTBOM, T. €.
COXpaHEHHEM CTPYKTYPHO-()YHKIMOHAIBHOW IOJHOLCH-
HOCTH KJIIETOK MOCIe pa3MopakuBanus. Llensb qanHoii pabo-
TBI — Pa3pabOTKa HOBBIX TEXHOJIOT Ui KPHOKOHCEPBHUPOBAHUS
anpoconaepxkamux kietok KK um xomIuiekcHast orjeHka
CTPYKTYPHO-()yHKIIMOHAJILHOM ITOJTHOLIEHHOCTH KJIETOK Ha
KaXJIOM 3Tarle KpHOKOHCEPBUPOBAHMUS.

Ompenenenue heHOTHITA KIIETOK, NX )KU3HECTIOCOOHOCTH
(CD45"7AAD", CD34"7AAD"), a Tak)ke HapyIICHUS aCHUM-
METpHH MEMOpaH MPOBOIMINCH C UCIIOIB30BAHHUEM METOAA
npoTouHoi ruTodnyopumerpun. Komonrneodpasyroriyio
aKTUBHOCTbH OLICHMBAJIM B METHJILEIUIIOIO3HOHN cpene
«MethoCult» («StemCellTechnologies»).

Amnanu3 coxpanHocTty SICK, BbIIEIEHHBIX C IPUMEHE-
HHeM JekcTpana /1-60, mokasa, 4To JaHHBIH METO IT03BO-
nset BeIaensaTh 10 80% CD45 - u 1o 90% CD34*- kneTok u3
KK u He MpUBOIHUT K CHM)KEHUIO UX KH3HECTIOCOOHOCTH.
Paspaborannsiii MmeTon kprokoHcepsupoanust ICK KK no-
3BOJISIET CHU3UTH KOHLeHTpauuto IMCO 1o 5% u nonyuuts
I10CIIe Pa3MOPaKMBaHUS BEICOKMH MPOLIEHT KU3HECTIOCO0-
HBIX KJIeTOK (710 85% CD45"7AAD™- n 10 95% CD34*7AAD -
K11eToK). [Ipr 3TOM CHIKEHNE COXPaHHOCTH M KH3HECTIOC00-
HocTH CD45"-KIIeTOK POUCXOANUT B OCHOBHOM 3a CUET I'pa-
HYJIOLIUTOB, )KU3HECIIOCOOHOCTH KOTOPBIX COCTaBiseT 69,8 +
3,7%, a MOHOHYKJI€apoB (JINMQOIMTHI 1 MOHOLUTHI) — 94—
98%.

OtueHka HapyIIeHUH JIMIIUIHON acuMMeTpun MeMOpaH
C MCTIONIb30BaHIEM aHHEKCHHAV CBHUIETEIBCTBYET, UTO BBIIE-
nenne u oopadorka JIMCO nocToBEpHO He U3MEHSIOT JaH-
HBIH [TOKa3aTeb, a Hocie Pa3MOPaXMBaHUS KJIETOK HapyIle-
HUE aCUMMETpUU cocTaBisietT 6,34 + 1,02%. Ananus nunua-
Holt acummeTtpuu B nonysuusax SICK noka3zan, yto nocie
KPHOKOHCEPBUPOBaHHS MUHUMAIIbHBIE M3MEHEHHsI HA0I0-
JAl0TCs Yy MOHOHYKJeapoB (10 3%), MaKCUMalbHBIE — Y
rpanynoruToB (16%), 4TO KOPPETUPYET C HOTYICHHBIMH
HaMHM JaHHBIMHU T10 )KH3HECTIOCOOHOCTH KJICTOK.

[IpoBeneHHbIE HccIeI0BaHNS KOIOHHNE00pa3yIoIei ak-
THUBHOCTH IIOKA3aJI1, YTO KJIETKH 00pa30BBIBAIN KOJIOHHUH,
UMEIOIINE SPUTPOUIHYIO, TPAHYIOLHUTAPHYI0, Makpoda-
TaJIbHYIO M CMEIIAHHYIO MOP(OJIOTHIO, YTO XapaKTEPHO IS
CTBOJIOBBIX KJIETOK T€MOIO3TUYECKOTO psafa. Ob1ee Komu-
YeCTBO KOJIOHWI 10 M THocie KPHOKOHCEPBHUPOBAHUS M-
3MEHSIOCh HE3HAYUTEIbHO M cocTaBisiio 228,6 = 31,4
u 247,6 36,8 COOTBETCTBEHHO.
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The development of new cryopreservation technologies
and establishment of banks wherein the samples are stored
in frozen state at the temperature of liquid nitrogen is stipu-
lated by a high demand in cord blood (CB) preparations
containing hematopoietic stem cells (HSCs). Efficiency of
CB preparations use in clinics is determined by a sufficient
number of cells as well as their quality, i. e. preservation of
their structure-functional viability after thawing. The re-
search aim was to develop new cryopreservation technolo-
gies for CB nucleated cells and complex evaluation of cell
structure-functional integrity at each cryopreservation
stage.

Determination of cell phenotype, their viability (CD45*
7AAD", CD34"7AAD") and disorders of membrane asym-
metry were performed by flow cytofluorimetry. Colony-for-
ming activity was assessed in methyl cellulose medium
MethoCult (StemCell Technologies).

Analysis of survival of nucleated cells isolated with dex-
tran D-60 showed that this method allowed isolating up to
80% of CD45* and up to 90% of CD34" cells from CB and
not inducing the decrease of their viability. The developed
method of CB NCs cryopreservation enables decreasing
DMSO concentration down to 5% and obtaining after thaw-
ing a high percent of viable cells (up to 85% of CD45*7AAD~
and up to 95% of CD34"7AAD" cells). Moreover decrease
of survival and integrity of CD45" cells occurs mainly due
to granulocytes, the viability of which is 69.8 + 3.7% and
one of mononuclears (lymphocytes and monocytes) makes
94-98%.

Evaluation of disorders in membrane lipid asymmetry
using AnnexinV showed that the process of cell isolation
and treatment with DMSO do not significantly change this
index and after thawing the amount of cells with distorted
asymmetry is 6.34 £ 1.02%. Analysis of lipid asymmetry in
NCs populations has shown that after cryopreservation
minimal changes were observed in mononuclears (up to 3%
of cells), maximal ones were in granulocytes (16%) correlating
with obtained data for cell viability.

The performed investigations of colony-forming activity
have shown that the cells formed colonies with erythroid,
granulocytic, macrophagal and mixed morphology charac-
teristic for stem cells of hematopoietic range. Total number
of colonies prior to and after cryopreservation changed
insignificantly and made 228.6 + 31.4 and 247.6 + 36.8,
respectively.
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[TymoeuaHa kpoB (1K) Ha chOTO/IHI € 3araTEHOBU3HAHIM
JoKepesioM remMorioeTiaHoi TkanuHe (I'T) 11 TpaHcIianTanii
peunmienTaM i3 Miestocynpecismu. CtBopenHs 3amnacis [1K
B yMOBax HaJHM3BbKHUX TEMIIEpaTyp BUMarae HOCTIHHOTO
B/IOCKOHAJICHHS TEXHOJIOT1}1 KOHCEpBYBaHHS. BukoprcTanHs
OCTaHHIX HayKOBHUX 3100YTKIB y c(hepi BUBUCHHS PE3EPBHUX
MOKJIMBOCTEH BH)KUBAHHS KIIITHH y €KCTPEMATBHUX YMOBaX
€ PEaJbHUM IIJISXOM JOCATHEHHS METH MaKCHMallbHOI
30epekeHOCTI Marepiany. BimoMo, o cyTTeBi 3MiHE roMeo-
CTa3y KIITHH IPSIMO NOB’sI3aHi 3 CEpHO3HUMH HaCIIiAKAMHU
010 TXHBOT XKUTTEAISIIBHOCTI. TOMy ISl TOTIepeKeHHS
momkomkeHHs TpaHciutanTara ['T 1K npu kpiokoHCcepBy-
BaHHI HEOOXITHO IPOBOIUTH JIETAFHUH aHATI3 PO3BUTKY
3a3HAUCHMX TPOLECIB i Yac BUKOHAHHS TEXHOJOTTYHUX
CTaJIii 13 TOATBIINM BHECCHHSM KOPECKTHUBIB.

YV po0ori npescTaBIeHi pe3ysbTaTy aHajizy 3MiHH MOpdo-
(YHKIIOHATEHUX XapaKTEPUCTHK syapoBMicHUX Ki1iTHH (SIBK)
1K Ta okHCHOTO TOMEOCTa3y 32 MOKA3HUKAMH EPEKUCHOTO
okucnenns miniaiB (ITOJI) Ha eranax KpiOKOHCEPBYBaHHS.

3pasku I1IK, mo oTpuMyBanu METOAOM «3aMKHEHOI»
CHCTEMH, BUBYAIH B IpoIieci 00poOKH, 3aMOPOKyBaHHS
3 BUKOPHUCTAHHSM KPiOIIPOTEKTOPA AUMETHICYNb()OKCHITY
(AMCO)y kixnesiit korteHTpartii 5% (Iat. UA Ne56992, Bin
10.02.2011), a Taxox micis BinratoBaHHS. 30epexeHicT ABK
JIOCJTIKYBAJIH 32 BMICTOM CYOITOITYJIALIH, )KUTTE3NATHICTIO,
npoiiepaTUBHOIO (QYHKIIIEIO TPAHYIOIMUTAPHO-MAKPO-
(harampHUX KIITHH-TTOTIEPETHUKIB TeMOTIOe3y. AKTHBHICT
nporneciB I1OJI nociimxyBanu creKTpopOTOMETPHIHIM
MetonoM (3a Bomaeropeekum LLA. y Mmogudikarii AHOIIMHOT
M.IO. ta cmiBabr.). [Ipu 1pOMy BH3HAYATN KOHIICHTPALIIIO
JIIEHOBHX, TPHEHOBUX, OKCONI€HOBUX KOH FOTaTiB, KIHIICBUX
MIPOAYKTIB THITY ITH(OBUX OCHOB, a Takoxk cyocTparis I10JT
(32 BMICTOM 130JTbOBAHHX ITOIBIITHUX 3B’SI3KIB).

Byno noeneno, mo BHeceHHs kpionporekropa IMCO
JI0 CyCHeH3ii KIIITHH Ha MATOTOBYOMY JI0 3aMOPOXKYBaHHS
eTarli CyTTEBO BIUTMBAE He TUTBKH Ha 30epeskeHicTs ABK ITK
(KUTTE3MATHICTH 1 PYHKITIOHATEHY aKTHBHICTB), a ¥ Ha IXHIH
OKHCHHMI roMeocTas. BctaHOBIEHO Tako)X HasIBHICTh iICTOTHOT
aktuBauii nponeciB [10JI y MOMEHT po3MOpOXKyBaHHS.
OtpumaHi pe3ysbTaT J0CTOBIPHOTO 3HIKEHHS ITOKa3HUKIB
[1OJI Ha cTazii KOHIICHTpAIIiT KIIITHH, 32CBiIyFOYH BUCOKHUIA
PIBEHb CHIOTEHHUX AHTHOKCHIAHTIB y OJUHHIN 00’ €My
CYCIICH3I1, BKA3YFOTh Ha OJIMH 13 MOITHBHUX UISIXiB BUPIIICHHS
IPOOIEMHU i ABHIICHHS IKOCTI po3MopokeHOoi I'T.

BusiBnennii pakT cyTTeBOTrO pearyBaHHs CHCTEMH OKHC-
HOT'0 TOMEOCTa3y Ta SIKICHIX XapaKTePUCTUK KITITHH Yy 3pa3Kax
[1K Ha BMJIMB YMHHUKIB KPiOKOHCEPBYBAHHS € ITiICTABOIO
JUIS BIIOCKOHAJIEHHSI TEXHOJIOTIHHOTO IIPOLIECY Ha OKPEMHX
HMoro crafisx.

KpuoGMOROrIM

T.22,2012, Ne3

Nowadays umbilical cord blood (UCB) is widely used
source for transplantation of hemopoietic tissue (HT) to
recipients with myelosuppression. Storage of UCB under
ultra low temperatures requires continuous improvement
of preservation technologies. Using the most recent scien-
tific achievements in study of spare capacity of cell survival
under extreme conditions is actual way to achieve the
maximal preservation of the material. It is known that sig-
nificant changes in cell homeostasis are directly associa-
ted with serious impact on their vital activities. Therefore,
to prevent damage of UCB HT transplant during cryo-
preservation it is necessary to analyze in details these pro-
cesses when performing technologic stages with their fur-
ther corrections.

In the research there are presented the analysis results
of changes in morphological and functional characteristics
of UCB nucleated cells (NCs) and oxidative homeostasis
according to indices of lipid peroxidation (LPO) during
cryopreservation.

Samples of UCB, derived in ‘closed’ system, were stu-
died during treatment, freezing with cryoprotectant dime-
thyl sulfoxide (DMSO) at final concentration of 5% (Patent
UA Ne 56992 from 10.02.2011) as well as post thaw. Survival
of NCs was investigated by sub-population composition,
viability, proliferative function of granulocyte-macrophage
progenitors of haemopoiesis. Activity of LPO was inves-
tigated with spectrophotometric method (according to Vol-
chegorsky I.A. modified by Anoshina M.Yu. et al.). Here-
with there was determined concentration of diene, triene,
oxodiene conjugates, and final products such as Schiff ba-
ses, as well as LPO substrates (for content of isolated double
bonds).

It has been shown that introduction of DMSO cryopro-
tectant into cell suspension during preparation to freezing
significantly affects not only the survival of UCB NCs
(viability and functional activity), but also their oxidative
homeostasis. It was established the presence of significant
activation of LPO during freeze-thawing. The obtained re-
sults of significant reduction of LPO indices at cell con-
centration, indicating a high level of endogenous antioxi-
dants in unit of suspension volume, pointing to one of the
possible way to solve the problem of improving the quality
of frozen-thawed HT.

The revealed fact of significant response of oxidative
homeostasis and qualitative characteristics of cells in UCB
samples on effect of cryopreservation factors is the basis
for improving technological process at its certain stages.
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B nocnennee BpeMs OBIJIO0 YCTAaHOBIIEHO, UTO IJIAIICHTA
UrpaeT BXKHYIO POJib B peTabHOM reMonoa3e. bputo moka-
3aHO, 9TO reMonoaTHaeckue ctBosoBble KieTkH (I'CK) murpu-
PYIOT B aJIJIAaHTOUC €1Ie 10 00pa30BaHMs XOPHOAJUIAHTOHCA.
Kommuectso I'CK B mmarieHTe B HECKOJIBKO Pa3 BBIIIE, YEM B
(deTanpHOM NeUeHH 1 00J1aCTH A0PTHI, TOHAJ] K ME30HE(PPO-
ca. [len mnanHO¥ pabOTHI — MOKa3aTh BO3MOKHOCTb ITOJTy4e-
HUS )KU3HECIIOCOOHBIX T€MOIIOATHYECKIX TPOT€HUTOPHBIX
kietok (I'TIK) 3 HaTuBHOM M KPHOKOHCEPBUPOBAHHON
IUTALleHTH! ¥ IPOBECTH CPABHUTENBHBIA (DEHOTUITHYECKUN
aranus ¢ [ TIK, BeIAeIeHHBIX U3 TKAHU U ITyTIOBUHHOM KPOBH.

KprokoHcepBrpoBaHNe TKaHU IUIAIIEHTHI OCYIIECTBISIIN
[0 CTIENHMAIBHO Pa3pabOTaHHOHN MporpaMMe 3aMOpaku-
BaHUs. BrleneHnbie hepMeHTaTHBHO KIICTKH aHATIM3UPOBaA-
JIK METOIOM IIPOTOYHOM IIUTO(ITyOPUMETPHH C UCTIONB30Ba-
Huem CD34, CD90, CD45,CD31, CD235,CD7,CD33 antuten
(BD, USA). ITpu k1oHaIRHOM aHAJIN3E HCIIONB30BAIIH KYJIb-
typasibHyto cpeny« MethoCult» («StemCellTechy, Kanazna).

ITo pesynsraram FACS-ananusa B 1uiarieHTe IpUcyTCT-
ByIOT monyJisiiuu kietok CD34°CD45Y u CD34%CD45'"v,
Yposens skcnipeccun CD90 na I'TIK u3 TkaHU MIareHTs
CTATHUCTUYECKH 10CTOBEpHO BhIIIIe, yeM Ha [ TIK mymoBrHHON
KpoBH, a uMeHHO 24,5 % (6,2-49,8) u 2,2% (0,08-10,5)
cootBetcTBeHHO. [ TIK 13 mmanieHTapHO# TKaHW MMENH OoJiee
BBICOKHI ypoBeHb 3kcnpeccun CD31 o cpaBHEHHIO ¢ KOp-
JIOBOI1 KPOBBIO. AHAJIN3 MUKPOTIOMYJIALINI TeéMOI0ATHYEC-
KHX KJIETOK MoKa3an Hanuuue B mianenre CD34°CD235-
kietok B konmuuectse 0,28% (0,0001-1,1609), Torma kak
B IIYHIOBUHHO KPOBH TaKOM MNOMYJISIIUA HE HAOIIOAIOCH;
nporeHTHoe cogepxanne CD34°CD77, mony4yeHHBIX U3
TKaHHM IJIaLIEHTHI, TOCTOBEPHO BHIIIE, YeM B KOPIOBOI1 Kpo-
Bu: 0,10% (0,03-0,24) 1 0,01% (0,01-0,12) cooTBETCTBEHHO;
nomyssiist ¢ peHoruiom CD34°CD334% cocrasmsa 0,58%
(0,18-1,21) s mnarents 1 0,13% (0,03-0,30) st mynoBuH-
HOU KpoBU. IIpu BbIENEHNN U3 KPUOKOHCEPBUPOBAHHOMN
wianeHTsl B momymsiinun CD34*CD45"°Y mpucyrtcTByeT
Goubine SSCY KIIETOK 10 CPaBHEHHIO C HATUBHOM TKAHBIO:
85,6% (68,9-96,5) u 60,8% (44,9—75,6) COOTBETCTBEHHO.
Conepxanue I'TIK(CD34*CD45"°*SSC™") cper Bcex reMo-
noatuueckux knetok (CD45%) n3 HaTUBHOM 1 KpHOKOHCEP-
BHUPOBAaHHOM TUIaIeHTHI 66110 0KoJ10 1% (0,66% (0,36—1,05)
u 1,11% (0,18-2,82) coorBeTcTBeHHO). [Ipu KynpTHBHpOBa-
HUH KJIETOK, BBIICJICHHBIX U3 HATUBHOW U KPHOKOHCEPBH-
POBaHHOI1 IUIALEHTHI, HAOMIONAJICS POCT I'PaHYJIOMOHOIH-
TapHBIX, MOHOLIUTAPHBIX, TPAHYIOLUTAPHBIX U 3PUTPOHIHBIX
KOJIOHMH; COOTHOILIEHHE Pa3HBIX THIIOB KOJIOHH, 00pa3o-
BaHHBIX KJIETKaMU IJIAIICHTHl U IyIIOBUHHOM KPOBH, HE
OTIIHYANICS.

KpuoGMOROrIM

T.22,2012, Ne3

Recently the placenta was established to play an
important role in fetal hemopoiesis. Hemopoietic stem cells
(HSCs) were demonstrated as migrating into allantois even
before chorio-allantois formation. A number of HSCs in
placenta is several times higher than in fetal liver and the
area of aorta, gonads and mesonephros. The research aim
was to demonstrate the possibility of procurement of viable
hemopoietic progenitor cells (HPCs) from native and cryo-
preserved placenta and perform a comparative phenotypic
analysis with HPCs, isolated from tissue and cord blood.

Placental tissue cryopreservation was carried-out by the
specially designed program of freezing. The cells, isolated
in an enzymatic way were analyzed by the flow cytometry
method using CD34, CD90, CD45,CD31,CD235,CD7,CD33
antibodies (BD, USA). In clonal analysis we used the culture
medium MethoCult (StemCell Tech., Canada).

According to the results of FACS-analysis the placenta
contains the populations of cells CD34"°*CD45"°*CD34"
CD45"*, The level of CD90 expression on HPCs of placental
tissue was statistically and significantly higher than on cord
blood HPCs, that was 24.5% (6.2—49.8) and 2.2% (0.08-105),
correspondingly. The HPCs from placental tissue had a
higher level of CD31 expression compared to cord blood
ones. The analysis of hemopoietic cell micropopulations
showed the presence in placenta of CD34" CD235" cells in
the amount 0f 0.28% (0.0001—1.1609), while in cord blood
this population was not observed, the percentage of CD34*
CD7* cells, derived from placental tissue was statistically
and significantly higher than in cord blood: 0.10% (0.03—
0.24) and 0.01% (0.01-0.12), respectively; a population with
CD34"CD334%m phenotype comprised 0.58% (0.18-1.21) for
placenta and 0.13% (0.03—0.30) for cord blood. Isolation
from cryopreserved placenta resulted in presence of higher
content of SSC™¥ cells in CD34"CD45"" population compa-
red to a native tissue: 85.6% (68.9-96.5) and 60.8% (44.9—
75.6), respectively. The HPCs content (CD34"CD45°¥SSC)
among all the hemopoietic cells (CD45") in native and cryo-
preserved placenta was about 1% (0.66% (0.36—1.05) and
1.11% (0.18-2.82), correspondingly. When culturing cells,
isolated from native and cryopreserved placenta, there was
observed a growth of granulo-monocytic, monocytic, granu-
locytic and erythroid colonies, the ratio of different types
of colonies, formed by cells of placenta and umbilical blood
did not differ.
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MHCTUTYT npobaem Kpnobuorornu u kpmomesnumHsl HAH Ykpaunrbl, r. Xapbkos
Cryopreserved Human Placenta Blood Serum and its Biological
Activity during Experimental Atherosclerosis in Rabbits
O.V. Fako, O.V. Lipina, V.V, VoLiNA, O.S. PRokoOPYUK
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IIpuMeHeHue KPUOKOHCEPBUPOBAHHON CHIBOPOTKH
mnaneHTapHoi kpoBH yenoBeka (CIIKY) umeet 6ompioe
npakTHieckoe 3Hadenue. [lokasana s¢pexrruBrocts CITIKY
TIPY psiie aTOJIOTHil.

enb paboTsl — n3yuenue coxpanaocta CITKY npu Huz-
KOTEMIIepaTypPHOM KOHCEPBHPOBAHHHM, a TAKXKE HCCIIE/IO0-
BaHME ee OMOIIOTHYECKOM aKTUBHOCTH Ha IIPHMEPE MOJIEIN
9KCTIEPUMEHTAIBHOTO aTePOCKIIEPO3a Y KPOIHKOB.

[IpoBeneHHbIE HCCIIETOBAHUS TIOKA3ANIH, YTO ONITUMATIh-
HBIMH PEKHUMaMH, 00ECTICUNBAIOLINMH COXPAaHHOCTH (Ppak-
IIMOHHOTO cocTaBa 0enkoB U ypoBHs ropmoHoB B CITKY,
ABJISIIOTCS. MEJICHHOE 3aMOPa)XKMBaHUE CO CKOPOCThIO 3—
4 rpag/muH 10 —20°C, XpaHeHue B TeUeHHEe 6 MeCsIIeB, a
Taroke OBICTPOE 3aMOPAKUBAHKE ITyTEM MOTPYKEHUS B KHI-
ki azot (300400 rpan/mun) 1 XpaneHue Ooee 5 JieT.

Bb110 ycTaHOBIIEHO, UTO MOJETNPOBAHNE aTEPOCKIIEPO3a
y KPOJIMKOB C MCITOJIb30BAHUEM XOJIECTEPHHOBOH JTUETHI B
TE€UYEeHHE 6 MECAIEB MPHUBOAMIO K IOBBIMICHUIO YPOBHS
o6mero xonecrepuna (OX) 6onee uem B 20 pa3, TpUrIHIIe-
punoB (TT') — B 10—16 pa3, ypOBHS JIUIIOIPOTEHIOB HU3KOH
miotHOCTH (JITTHIT) — moutu B 40 pas. IIpu aTom ypoBeHb
AHTHATEPOTeHHON (PPAKLIMH JIUIIONIPOTENIOB BBICOKOMH IIOT-
Hoctu (JIIIBIT) mpeBbIman UCXOAHOE 3HAYEHHUE B 2 pasa.
BripaxxeHHas runepxoyiecTepuHeMHUs IPHBOMIIA K THIIEP-
TUTA3UH U OKUPEHHIO KJICTOK TAPEHXUMBbI HAATIOYSIHUKOB U
YMEHBIICHUIO UX IUIOTHOCTH. Habmromanoce HapyuieHue
LIEJIOCTHOCTH SHIOTEIMAIBLHOTO CII0S 0PTHI, 4TO BUIHO OBbI-
JIO TI0O YMEHBUICHHUIO NOKA3aTelsl CMEKHOCTH SHIOTEIHO-
nuToB. Ilomans oyaros JIMOWI03a B TPYJHOM OTHENE
AOPTHI HA ITHKE PA3BUTHSI MOJEIHN aT€POCKIEPO3a COCTABIIS-
1a 65-70%.

Beenenne kpruokxoncepsrupoBanHoi CIIKY kponukam
C OKCIIEPUMEHTAIBHBIM aTePOCKIEPO30M Ha MMHUKE MOJIEIH
HPUBOAMIIO K O0JIee paHHEMY CHIKEHHIO B UX KPOBH YPOBHS
OX, TT u JIITHII n nossimenuto yposHs JITIBII mouru B 5
pa3 B CpaBHEHUH C CAMOIIPOU3BOIBHBIM perpeccom. K koH-
Iy 9KCTIepUMEHTa (6 MeCsIIEB MOCIe OTMEHBI XOJIECTEPUHO-
Boit tuetsl) ypoBeHs JITIBII cHixacs v mpuOmmKacs K ero
TIOKa3aTeio0 Y UHTaKTHBIX KMBOTHBIX. [Ipy 5TOM 3HaUHUTEIILHO
CHIDKaJIach IUTOIA/Ab JIUIION03a aopThl (1o 12%), BoccTa-
HaBJIMBAJIUCH [IETIOCTHOCTD SHAOTEIHAIBHOTO CII0S a0PTHI
U CTPYKTypa ITapeHXHUMbI HaIIOYEYHUKOB.

Takum oOpa3om, ObLIO JOKa3aHO, YTO NMPHUMEHEHUE
KPHOKOHCEPBHUPOBAHHOW CHIBOPOTKH ILTALICHTAPHOM KPOBH
YeoBeKa sBsieTcs 3 HEKTUBHBIM CIIOCOOOM IPU KOPPEK-
IIH U3MEHEHUH, BEI3BAHHBIX TUIIEPXOIECTepUHEMHEH, B Op-
raHu3Me XUBOTHBIX C 3KCIEPHUMEHTANIbHBIM aTepOCKJIe-
po3om.

KpuoGMOROrIM

T.22.2012, Ne3

Application of cryopreserved human placenta blood se-
rum (HPBS) is of great practical value. HPBS efficiency has
been shown in the range of pathologies.

Research aim was to study the HPBS survival during
low temperature cryopreservation and investigate its bio-
logical activity in the model of experimental atherosclerosis
in rabbits.

The performed investigations have shown that optimal
regimens providing the integrity of protein fractional com-
position and hormone level in HPBS are slow freezing with
3—4°C/min down to —20°C, storage for 6 months as well as
rapid freezing by plunging into liquid nitrogen (300—
400°C/min) and storage for more than 5 years.

We have established that modeling of atherosclerosis
in rabbits with cholesterol diet during 6 months induced
the increase of total cholesterol (TC) level more than 20
times, triglyceride (TG) — 1016 times, low density lipopro-
teins (LDLP) level —almost 40 times. Moreover the level of
antiatherogenic fraction of high density lipoproteins (HDLP)
2 times exceeded the initial indices. Expressed hypercholes-
terolemia led to the hyperplasia and obesity of cells of adre-
nal gland parenchyma and their density decrease. The dam-
age of aorta endothelial layer integrity was observed obvi-
ously by the decrease of endotheliocytes’ adjacency index.
The area of lipidosis foci in thoracic aorta at the height of
atherosclerosis development made 65-70%.

Introduction of cryopreserved HPBS into rabbits with
experimental atherosclerosis at the height of model induced
earlier the decrease in their blood of TC, TG and LDLP lev-
els and 5 times increase of HDLP level if compared to a spon-
taneous regression. To the end of experiment (6 months
after cessation of cholesterol diet) HDLP level decreased
and approached its index in intact animals. Furthermore the
square of aorta lipidosis significantly decreased (down to
12%), integrity of aorta endothelial layer and adrenal gland
parenchyma structure recovered.

So, we have proved that the use of cryopreserved hu-
man placenta blood serum is an efficient way to correct the
changes induced by hypercholesterolemia in animal organ-
isms with experimental atherosclerosis.
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BAusiIHMEe KPMOKOHCEPBMPOBAHHBLIX SAPOCOAEpPXKAWMUX KAETOK KOPAOBOW KpPOBM
Ha COCTOSIHME BEreTaTMBHOW pPEeryAsiuMu CEpPA€YHOrOo PUTMA Y MOAOAbIX KPbIC
A.B. bapminuyk, B.I'. BABMivyk
MHCTUTYT npobaem Kpnobuorornu u kpmomesnumHsl HAH Ykpaunrbl, r. Xapbkos
Effect of Cryopreserved Cord Blood Nucleated Cells on State
of Vegetative Regulation of Heart Rate in Young Rats
L.V. BasivcHuk, V.G. BABIYCHUK

Institute for Problems of Cryobiology and Cryomedicine
of the National Academy of Sciences of Ukraine, Kharkov, Ukraine

OnHO¥ U3 BKHEHIIINX 337124 MEIULIMHBI SIBIISIETCSI TIOUCK
MOJIXOJIOB U METOJIOB, CIIOCOOHBIX TIOBBICUTH YCTOMYMBOCTh
OpraHr3Ma K Pa3BUTHIO PA3IHMYHOTO pojia 3a00JIeBaHUM.
CoBpeMeHHBIE METOIbI aHAJII3a BOJTHOBOW CTPYKTYPHI cep-
JICYHOTO PUTMA TO3BOJMIIHU 110 JaHHBIM BapHaOeIbHOCTH
cepaeunoro purma (BCP) omeHuTs 00111ee QyHKITHOHAB-
HOE COCTOSIHUE OpTraHU3Ma M €r0 aIallTAlliOHHBIC PE3EPBHL.
HccnenoBanus mociaeIHUX JIET MOATBEP)KIAIOT BBICOKHIMA
MOTEHIINAJ IPUMEHEHHS B MEUIIMHCKON TPAKTHKE KOPIO-
Boi kposHu (KK), coneprkareil reMOIo3aTHYECKHE CTBOJIO-
BoIe keTku (I'CK).

B nanHoit paboTe n3ydanu BIUSHUE KPHOKOHCEPBHUPO-
BAaHHBIX s/Ipocozieprkanyx KieTok kopaosoi kpor (SICK KK)
Ha IT0Ka3aTeNy CleKTpasibHoro anamu3a BCP y MonoapIx Kpsic.

Pa6ota BhIMoTHEHA HA MOJIOBIX OEJBIX KphICax-caMIlax
(6 mecsimeB) nuHuK Buctap B cooTBeTCTBUU ¢ «OOIUMHU
OPUHIUIIAMH 3KCIIEPUMEHTOB Ha XMBOTHBIX», 00OpEH-
HbeIMH [1] HartmonansHeIM KOHTpeccoM 1o 6nostuke (Kues,
2007) u cortacoBaHHBIMU C TTOJIOKEHUSIMH « EBponeiickoit
KOHBEHITUH O 3alUTe MMO3BOHOYHBIX KUBOTHBIX, UCTIONb-
3yEeMBIX I SKCIEPUMEHTAIBHBIX U IPYTHX HAyIHBIX LIENIeH)
(Crpacoypr, 1986). Pazmopokennsriii npenapar ICK KK
B ayToruasme, conepxamuii I'CK, BBogumm BHy TpHOpPIOIINH-
HO u3 pacyera 1X10° CD34"-kietok Ha 1Kr mMacchl Tena.
B nmunammuke skcniepuMeHTa (Ha ClIeAyIOIIHe CYyTKH, Yepes
3 CYTOK, HEJIETIFO ¥ MECSI] II0CIIE BBEJICHNUS KUBOTHBIM IIpe-
napata SICK KK) peructpuposanu OKI' Ha snexTpokap-
muorpade cepun «Ilomu-CrekTp» B MIECTH CTaHAAPTHBIX
otBeneHusX. CriekTpanbHbiii ananu3 BCP npoBoawy ¢ mo-
Mortisio porpaMMel «Ilomu-Crnektp-Purmy».

Ha cnenyromue cyTku 1 yepes 3 CyTOK IOCIIe BBEICHHUS
npenapara ICK KK y MonmopIX )KHBOTHBIX 3HAYEHUS O0IIIEH
CHEKTPaTbHOW MOITHOCTH 3HAUYHUTEIBHO BO3pacTald IO
CPaBHEHUIO C KOHTPOJIBbHBIMU. Ee morsem 0511 pesyasraToM
HOBBIIEHUS (YHKIIMOHATBHOT'O COCTOSTHHSI BET€TaTUBHBIX
IIEHTPOB 3a CYET aKTUBAIIMM CUMITIATHYECKOTO U IapachM-
MaTUYECKOro OTJiejia BEreTaTUBHON HEPBHOW CHCTEMBI
(BHC). Uepes nenenro nocie BeeaeHus npemnapara ICK KK
HE3HAuYUTEIFHO BO3pacTall BKJIaJ TyMOPAJIBLHOTO 3BEHA pe-
TYJSIUU B CTPYKTYpPY OOIIEeH CreKTpaibHOW MOITHOCTH,
OJTHAKO 3aMETHO YMEHBINIAIACh AKTUBHOCTh CUMIIATHIECKOTO
otnena BHC. B otnanennbsie cpoku HabmroneHus (depes
MECSIII ITIOCJIE BBEICHHS IIpenapaTa) y MOJIOBIX )KHBOTHBIX
emie 0ojiee CyHIeCTBEHHBIN POCT OOIIEH CIEeKTpanbHON
MOIIIHOCTH HEMPOTyMOPaIIbHOM PETYIISALIY ObUT CIICICTBHEM
aKTHBALIMU TYMOPAJIBHOTO 3B€HA PETYIISAIIH.

Taxwum 06pa3om, MOTyUCHHBIE 3KCIIEPUMEHTAIBHBIC 1aH-
HbIE (BBICOKHH yPOBEHB BarajbHbBIX, CAMITATHUECKUX BITHI-
HUH B MOAYJSILIMU CEPICYHOTO pUTMa Ha (DOHE BBEICHUS
npenaparta JICK KK) cBuaeTenscTByIOT 0 HATHYHH Y MOJIO-
JIBIX KPBIC pa3BUTON cOaTaHCHPOBAaHHOM BEereTaTUBHOM pe-
TYJISLIH.

KpuoGMOROrIM

T.22,2012, Ne3

One of the most important tasks of medicine is the search
for approaches and methods capable to increase an orga-
nism’s resistance to the development of various diseases.
Current methods of analysis of heart rate wave structure
allowed according to the heart rate variability (HRV) eva-
luating the general organism’s functional state and its
adaptation reserves. Recent studies show a high potential
of use in medical practice of cord blood (CB) containing
hematopoietic stem cells (HSCs).

In this work we studied the effect of cryopreserved cord
blood nucleated cells (CB NCs) on the indices of spectral
analysis of HRV in young rats.

The study has been performed in young white male
Wistar rats (6 months) according to the General Principles
of Experiments in Animals approved by the 3™ National
Congress on Bioethics (Kiev, 2007) and agreed with the
Regulations of the European Convention on the Protection
of Vertebrate Animals Used for Experimental and Other
Scientific Purposes (Strasbourg, 1986). Frozen-thawed
preparation of CB NCs in autoplasmacontaining HSCs was
intraperitoneally injected in amount of 1x10° CD34" cells
per 1 kg of body weight. In the dynamics of the experiment
(next day, in 3 days, week and month after injection of CB
NCs in animals) ECG was recorded using electrocardiograph
Poly-Spectrum in six standard derivations. Spectral analysis
of HRV was performed with Poly-Spectrum-Rhythm soft-
ware.

On the following day and in 3 days after injection of CB
NCs preparation the values of total spectral power in young
animals significantly increased if compared to the control
ones. Its rise was the result of increasing the functional sta-
te of the vegetative centers due to the activation of sympa-
thetic and parasympathetic divisions of vegetative nervous
system (VNS). In a week after CB NCs injection the contri-
bution of regulation humoral link in the structure of total
spectral power slightly increased but the activity of VNS
sympathetic division significantly decreased. One month
after injection of the preparation young animals had more
significant increase of total spectral power of neurohumoral
regulation which was the result of humoral regulation acti-
vation.

Thus, the obtained experimental data (high level of va-
gal, sympathetic effects in the modulation of heart rate on
the background of CB NCs injection) indicate the presence
of developed balanced vegetative regulation in young rats.
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Cocrosnne AO®K-npoayuupyiowmein 1 aHTUOKCMAAQHTHOW CUCTEMbI
KPMOKOHCEPBUPOBAHHBIX SIAPOCOAEPXKAIMX KAETOK KOPAOBOW KpPOBM

B.B. Ps3aHLEB, A.A. BasMituyk, O.A. Muxanaosa, N.M. 3ve0B
MHCTUTYT npobaem Kpnobuorormu mu kpmomesnumHsl HAH Ykpaunrbl, r. Xapbkos

State of ROS-Producing and Antioxidant Systems
in Cryopreserved Cord Blood Nucleated Cells
V.V. RyazaNTsev, L.A. BasivcHUK, O.A. MIKHAYLOVA, P.M. ZuBov
L.V. BasivcHuk, V.G. BABIYCHUK

Institute for Problems of Cryobiology and Cryomedicine
of the National Academy of Sciences of Ukraine, Kharkov, Ukraine

Db dekTHBHOCTD NPUMEHEHHs (PaKIIMU KPHOKOHCEPBH-
POBaHHBIX sipocoaepkanmx kieTok (S1CK) kopmoBoit kpoBu
(KK) ompenensiercst He TOIBKO JOCTATOYHBIM HX KOJTHYECT-
BOM, HO U COXpaHEeHHEM (YHKIIMOHAILHOW NOIHOIEHHOCTH
KakK I10cJIe BBIACTICHUS U3 LIEIbHON KPOBH, TaK | B IIPOLIECCe
KpuoKoHcepBHUpoBaHust. OIHUM 13 00bEKTHBHBIX KPUTEPHEB
nonHoreHHocTH SICK sBisieTcst oreHKa Mx MeTaboIMIeCKOro
COCTOSTHUSI 10 TIPOTYKIIMHU aKTUBHBIX (popM Krcopona (ADK)
Y aKTUBHOCTHU aHTHOKCHIAaHTHOH crcTeMbl (AOC) KIIETOK.

Ienpro paboThI OBLIO OMpeIeNeHNE COJIEPIKAHMS AKTHB-
HbIX (hopM kuciopoa B ICK KK u usyueHne coctosHus UX
AOC 10 1 mocie KpuOKOHCEPBUPOBAHUS.

IIponyxkiuto ADOK sapoconepskamux kietok KK onenu-
BaJIM METOZOM ITPOTOYHOI HUTO(DIYOPHUMETPHH C HCIIOTB30-
BanneM DCFH_-DA, xotopeii npu Hamuuu B kietke AOK
nepexoaut B BeicokodayopectienTHy0 Gpopmy DCF. Coc-
tostHre AOC KIJIETOK OIIEHUBAIH TIOCIIE TOOABIEHHS B CYyCIICH-
3HI0 KIIETOK 3K30reHHoN H, O, B KoHIeHTparmu 250 MKMOJIb.
INokazaHo, uto akTuBanus oopasoBanuss ADK 3aBucur or
METO/1a BBIJICTICHUS KJIETOK U3 ITyTIOBHHHOM KPOBHU H UCTIOJNb-
3yemoro kpuonpotekropa. Haubosee 3¢ eKTHBHBIM SIBIISI-
CsI METOJI IBYX3TAITHOT O IIEHTPU(DYTHPOBAHISA LIETHHOH ITyTIO-
BUHHOW KpOBH ¢ nosydeHuem koHuentpara SICK B ayrto-
miazme. Meron kpuokoncepsupoBanus ICK mox 3ammroit
5%-ro pactBopa JIMCO B HauMeHbIIIEH CTETIEHN IPUBOIMIT
K aktuBaiu oopasosanust AOK B kierkax. [Ipu uccnenosa-
HUU ocobeHHOoCTel oOpazoBanust ADK pazHbIMH MOIYIs-
nusmu SICK Ob110 moka3zaHo, uto kKak B nensHoi KK, Tak u
TIOCJIE BBIICNICHUSI KIIETOK, 00pa0OTKH NX KPUOIIPOTEKTOPOM
U TI0CTIe 3aMOPaKUBaHUA-OTTaNBaHNUA HanOOJIBIINI BKIIa
B 0011M# ypoBeHb (ryopecuupytomeii popmbl DCF BHOCHT
HOMYJISIIKS MOHOIIUTOB, B TO BpeMs Kak JIMMGOLUTH U
TPaHyJIOLUTH 00pa3yroT MEHbIIIEe KOJIMUECTBO BHY TPHKJIIE-
To4HbIX ADK.

[Tono6HbI# 1ucOanaHc OKUCIUTENFHOIO METa00In3Ma
KJICTOK, BOHUKAIOLIHH Ha Pa3HBIX ATalaX KPHOKOHCEPBH-
pOBaHUsI, MOXKET OBITh CBSI3aH C COCTOSTHUEM (EPMEHTOB
AQHTHOKCHJIAHTHOM 3alITUTHOM CUCTEeMBI (KaTamnasza, GS-mepo-
kerngasa, COJI), KOTOpyrO OLIEHHWBAIM TOCHe JOOABICHUS
B CyCIICH3HIO KIETOK 9K30renHoi H,O,. [Tokasano, 4o moc-
JIe 3aMOpaKUBaHUSI-0TOrpeBa BpeMeHHasd AuHaMuka AQK
OTIMYaach OT TaKOBOM B KJIETKaX J0 3aMOpaXUBaHUS
U XapaKTepU30Baach OTCYTCTBUEM CYIIIECTBEHHOTO CHIDKE-
Hus ADOK B meperie 15 mun makybanuu ¢ H O,, HO ¢
TEYECHHEM BPEMEHH JaHHbBIC Pa3INYUs HUBEIUPOBAINCH U
coxepkanne ADK cHmxanock 10 6a30BOro ypoBHS B IIETb-
Hoii KK, 9T0 cBHIETETRCTBYET O BOCCTAHOBICHUH PAOOTHI
AOC knerok mocie KpuokoHcepBUpoBaHHS. OCHOBHOM
BKJIAJI B 3TOT MPOLIECC IIPOUCXOIHT 3a CUET MOIMYIIAIUI MOHO-
LIMTOB M I'PaHYJIOLUTOB, & IMM(OLUTHI COXPAHSIOT BBICOKYIO
axtuBHOCTH AOC.

KpuoGMOROrIM

T.22,2012, Ne3

Application efficiency of the fraction of cord blood (CB)
cryopreserved nucleated cells (NC) is determined not only
by the number but also by the preservation of functional
integrity both after isolation from the whole blood and
during cryopreservation. One of objective criteria of NC
integrity is the estimation of their metabolic state by the
production of reactive oxygen species (ROS) and activity
of antioxidant system (AOS) in the cells.

The research aim was the examining of reactive oxygen
species content in CB NC and investigation of their AOS
state prior to and after cryopreservation.

ROS production of CB nucleated cells was assessed by
means of flow cytometer using DCFH,-DA which in the
presence of ROS in a cell transforms into highly fluorescent
form of DCF. State of cell AOS was assessed after adding
into cell suspension of exogenous H,O, in 250 pmol con-
centration. It has been shown that activation of ROS forma-
tion depends on the method of cell isolation from umbilical
blood and the cryoprotectant used. The most effective was
the method of two-stage centrifugation of the whole cord
blood with obtaining the NC concentration in autoplasm.
Cryopreservation method for NC under 5% DMSO protec-
tion in less extent resulted into activation of ROS formation
in cells. When studying the peculiarities of the ROS for-
mation by different NC populations it has been shown that
both in the whole CB and after isolation of the cells, treating
them with cryoprotectant and after freeze-thawing the
biggest contribution into the total level of fluorescent form
of DCF was done by population of mono-cytes, while the
lymphocytes and granulocytes form the less amount of
intracellular ROS.

Such a disbalance in cell oxidative metabolism appearing
at different cryopreservation stages can be related to the
state of enzymes of antioxidant defence system (catalase,
GS-peroxidase, SOD) which was estimated after adding into
cell suspension of exogenous H,O,. It has been demonstra-
ted that after freeze-thawing the temporal dynamics of ROS
formation differed from the one in cells prior to freezing and
was characterized by the absence of significant reduction
of ROS content in the first 15 min of incubation with H,O,,
but with time these differences were levelled and ROS
content decreased down to base level in the whole CB,
testifying to the restoration in cell AOS activity after
cryopreservation. Populations of monocytes and granulo-
cytes mainly contribute to this process and lymphocytes
preserve a high activity of AOS.
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BAusiHne KOpAOBOWM KpPOBM M IKCTPEMAABHOTO OXAQXKAEHMSI HA UMMYHOAOTUYECKUi
CTaTyC XXMBOTHbIX B YCAOBMAX XPOHUYECKOW AAKOrOAM3aLUM
M.N. AomakmH, O.B. KYAOKOLIEBA
MHCTUTYT npobaem Kpnobuorornu u kpmomesnumHsl HAH Ykpaunrbl, r. Xapbkos
Effect of Cord Blood and Extreme Cooling on Immunological
Status of Animals with Chronic Alcoholization
[.I. LomAKIN, O.V. KUDOKOTSEVA

Institute for Problems of Cryobiology and Cryomedicine
of the National Academy of Sciences of Ukraine, Kharkov, Ukraine

Knerounsle mpenaparsl KOpAOBOH KPOBH YesIOBEKa
(KKY) mpencrasisatoT co00il HOBBIH KJIaCC COBPEMEHHBIX
MMMYHOMOZYJISITOPOB, IEHCTBYIOLIUX HA BCE 3BE€HbS KJIETOU-
HOT'0 ¥ TYMOPaJIbHOTO IMMYyHHUTeTa. E1ite oqaMM crioco6omM
KOPPEKLIUH HapyIIEHUH KaK BPOXKICHHOTO, TaK 1 a1l TaTHB-
HOT'O UMMYHHUTETa MOTYT OBITh SKCTPEMaIbHO HU3KHE TEM-
nepatypsl (—120°C). Lens naHHO# pabOTHI — BEIICHUTD BIHUS-
HHe K1eTouHbIX npenapatoB KKY u skcTpeManbHO HU3KUX
temnepartyp (OHT) Ha cocTosiHIE UMMYHHUTETA KPBIC C XPO-
HUYECKHM aJKOTOJIU3MOM. [[J1s1 XapaKTepuCTHKH UMMYH-
HOT'O CTaTyca UCIOIb30BAJIH KJIACCHYECKUE METOBI OL[CHKU
(barormTapHOl akTHBHOCTH JiekikonuToB, HCT-tect, rucroxu-
MHUYECKHUE METOZbI OLEHKH Hecneln(uyeckoi scTepasbl
(HD) u xucnoit pocdaraser (KD). Bpems nabnronenus 3a
>KUBOTHBIMHU COCTABJISIIO 3 4, 3 CyTOK U 1Mmecs.

[ToxazaHo, 9To XpoHHUYeCKas ajaKoronu3anus (XA) Kpsic
MPUBOAUT K CTOMKOM JeiikoneHuu. BeeaeHue npenapaTon
KKY crioco6cTBOBaIO MOCTENICHHOMY YBEITHUCHNIO KOJIH-
YEeCTBA JIGHKOLIUTOB B ONBITHBIX TPYIIAX, XOTS 3TH IUQPEI
HE JOCTUTAId YPOBHS KOHTPOJIS K MOMEHTY OKOHYaHHS
skcnepuMenTa. Couerannoe Bozaerictue KKY u OHT Ha
JKUBOTHBIX ¢ XA MPUBOJUIO K CTAOMILHOMY YBETUYEHUIO
YPOBHS JICUKOIIUTOB Ha ITPOTSHKEHUH BCETO CpOKa HalIrozie-
HUSI, 9TO MOXKHO OOBSCHUTH KaK UMMYHOKOPPHUTHPYIOLIAM
JIEHCTBHUEM CTBOJIOBBIX reMonoatuyeckux kietok KKY na
T€MOII033 OIBITHBIX KPBIC, TAK U YIyYIIIEHHEM TOCTaBKU 3THX
KIJIETOK B OpPTraHbl KPOBETBOPEHUS MMOCPEACTBOM BIIUSHUS
SKCTPEMaIbHON a3pPOKPUOTEPANNU Ha MHUKPOr€MOLUPKY-
JIATOPHOE PYCIIO KUBOTHBIX. THTOKCHKamus pu XA BBI3bI-
Bajla 3aMeTHOE CHWXeHHe (arounnrosa (dparonurapHon
aKTHBHOCTH M (paronnuTapHOTo Ynciia), IpH 3TOM JOCTOBEP-
HO 1a/1aJ1 ¥ YPOBEHb 3aBEPILICHHOCTH (harouTosa, OoIbIINH-
CTBO MUKPOOHBIX KJIETOK, 3aXBa4eHHBIX (paronnTom, ocra-
BAJINCh HE NEPEBAPECHHBIMU B T€UCHUE BCETO BPEMEHU
nocTaHoBkH peakiuu. CoueranHoe npumenenre DHT u mpe-
napatoB KKY y kpbic ¢ XA npuBOIUIO K JOCTOBEPHOMY
MTOBBIIICHNIO KOJIMYECTBA 3aXBaThIBaeMbIX (parocoMamu
MHUKPOOHBIX KJIETOK U BO3PACTAHHIO IOKA3aTe sl 3aBEePILCH-
HoctH (parormrosa. [Ipemaparst KKY u coueranHoe uX mpu-
mereHne ¢ OHT nocToBepHO MOBHIIIATN TOTOBHOCTH (haro-
IIUTOB, MHTHOMPOBAHHBIX KIETOUHBIM SIIOM — 3TaHOJIOM, K
AKTHBHOMY 3aXBaTy M [IepeBApHUBAHIIO MUKPOOHBIX YAaCTHII,
0 ueM cBuzeTenbeTBoBaNM okazarenu HCT-tecra.

Taxum 06pa3om, 3TaHOJI, ABISACH YHUBEPCATBHBIM LIUTO-
TUTa3MaTHYECKUM SI7I0M, 00JIa/1aeT pa3pyIaoniuM AeHCT-
BHEM Ha BCE CUCTEMBI, B YACTHOCTU HA IMMYHHYIO CUCTEMY
opranusma. ITonaBneHne UMMyHHON CUCTEMBI IIPOSIBIIETCS
B CHIDKEHHMH BaXKHEHINNX 3aLIUTHBIX MEXaHU3MOB OpraHU3-
Ma — (haronmTo3e, aKTHBHOCTH JIN30COMAJIBHBIX (hepMeH-
ToB — K® 1 HD, a Takxke 00111ero KoJiuuecTBa JEHKOIUTOB.
Tepanus npenaparamu KKY B couetannu ¢ npuMeHeHnEM
OHT naer 3HauuMbIi 3QdeKT B KOPPEeKIMH UMMYHHBIX
HapylmIeHUH OopraHu3Ma, aKTUBU3HUPYSA KaK UMMYHO- U
TeMOII033, TaK 1 (paronnTapHble CBOMCTBA JICHKOIIUTOB.

KpuoGMOROrIM

T.22,2012, Ne3

Cell preparations of human cord blood (HCB) represent
anew class of modern immunomodulators affecting all the
links of cell and humoral immunity. Extremely low tem-
peratures (—120°C) may be one more way for correction of
genetic and adaptive immunity. Research aim was to reveal
the effect of HCB cell preparations and extremely low tem-
peratures (ELTs) on immunity state of rats with chronic
alcoholism. To characterize an immune status we used tradi-
tional methods for evaluation of leukocyte phagocytic acti-
vity, Nitro Blue Tetrazolium Reduction (NBTR) Test, histo-
chemical methods for evaluation of non-specific esterase
(NE) and acid phosphatase (AP). Time of observation for
animals made 3 hrs, 3 days and 1 month.

Chronic alcoholization (CA) of rats has been shown to
induce a persistent leukopenia. Introduction of HCB prepa-
rations contributed to a gradual increase of leukocytes
number in experimental groups but these values did not
approach the control level to the end of experiment. Com-
bined exposures of HCB and ELT on animals with CA led to
a constant increase of leukocytes level throughout the
observation period which can be explained as an immuno-
correcting effect of HCB stem hemopoietic cells on hemo-
poiesis of experimental rats as well as improving delivery of
these cells to the organs of hemopoiesis by effect of extreme
aerocryotherapy on microhemocirculatory bed of animals.
Intoxication during CA caused a significant decrease of
phagocytosis (phagocytic activity and phagocytic number)
moreover the level of phagocytosis completeness signifi-
cantly decreased; most microbial cells captured by phago-
cyte remained undigested during the reaction. Combined
application of ELT and HCB preparations in rats with CA
induced a significant increase of number of microbial cells
captured by phagosomes and increase of phagocytosis
completeness index. HCB preparations and their combined
use with ELT significantly raised the readiness of phago-
cytes inhibited by cell poison, ethanol, to an active capture
and digestion of microbial particles that was confirmed by
NBTR Test.

So, ethanol as a universal cytoplasmic poison has a de-
structive effect on all the systems, in particular, organism's
immune system. Suppression of immune system is manifes-
ted in decrease of the organism’s most important protective
mechanisms: phagocytosis, decrease of lysosome enzymes
(AP and NE) activity as well as decrease of a total number
of leukocytes. Therapy with HCB preparations and ELT sig-
nificantly affect the correction of the organism’s immune
disorders activating immuno- and hemopoiesis as well as
phagocytic properties of leukocytes.
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Role of Cryopreserved Cord Blood Leucoconcentrate
in Correction of Secondary Immunodeficiencies of Viral Origin
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W3BecTHO, 4TO HH(EKIMN PECTTUPATOPHOTO TPAKTa IPH-
BOJAT K (DOPMHPOBAHHUIO BTOPUYHOTO UMMYHOeuIuTa.
Ha ocHoBe kop1oBOi1 KPOBH UeIOBEKA, SBISIONICHCS OHO-
reHHbIM UMMyHoMoyIsitopoM, B UTIKuK HAHY 0bw1 pas-
paboTaH croco0 1ory4eHust KPHOKOHCEPBUPOBAHHOTO JICH-
KOKOHIIEHTpaTa KopIoBoii kpoBH uenoBeka (kJIKKY) B ayTo-
norunyHo# tiazMme [Llymaesa A.A., 1999]. B npenBapurens-
HBIX HCCJIEIOBaHUAX OblJIa OOHapy KeHa IPOTHUBOBUPYCHAS
axtuBHOCTH KJIKKY. I{enb paboTh — H3y4eHne MEXaHN3MOB
npotuBoBupycHoro aerictusa kKJIKKY u ero koMnoHeHTOB
(sapoconepxkamue kietku (S1CK), miazma) Ha OCHOBaHUHU
HCCIICIOBAHUS COCTOSIHUS OPTaHOB JINM(OTeMOIIO3THYEC-
kot cuctemsl (JIT'TIC) (tumyca, 1umdoy3i10B, Cee3EHKH,
KOCTHOTO MO3Ta) Ha SKCTIEPUMEHTAIBHON MOJICTIH BUPYCHOU
HHQPEKIIH.

DKCnepuMEeHTHI IIPOBO/IMIIM Ha Mbliiax JnHuu Balb/c.
KusotHbM (7 = 20 1111 KaXK 1011 TpyTIIBI) 32 6 MECAIEB 110
nH}umposanus BBomwH: 1, 2, 3 — kJIKKY, mnasmy n SICK
110 0,05 MKJI/MBIIIIb HHTPaHA3aJIbHO; 4 — BUPYC IPHIIIIA B 103€
LD25/10; 5 — nadepoduoH (110 14 ME/Mbilb HHTpaHa3aJIbHO
5 pa3 B mesb 3 mHA); 6 —0,9% NaCl (0,05 mxi/mprms). KolT-
POJIEM CITY>KUIT MHTaKTHbIE U HEMH(UIINPOBaHHBIE )KUBOT-
HBIE ONIBITHBIX TPyMIT. MbIIIel 3apaskalli HHTPaHA3JIbHO
BUpycoM rpumra mramm A/Bukropus B 1oze LD100/10. Boi-
JKUBAEMOCTb )KHBOTHBIX OLICHUBAIIN €XKECTHEBHO B TCUCHHUE
14 cytok pazButns BupycHor napexumu. Ha 7 u 14-e cytkn
M3BIMAJIN JJIs ONIPEICIICHHS] MACChl OPT'aHOB M COJCPIKAHMS
xiterok oprasbl JITTIC. KonmrdecTBo kieTok B 1 M1 cycrieH3ny,
TIOJTyYEHHOH MOCJIE MATKOM TOMOT€HHU3ALMH, TOICYUTHIBAIN
B KaMmepe [opsieBa. B cene3énke orieHnBaiu comepkaHue
CD16/32°CD210"-k1eTOK ¢ HCIOJIb30BAHUEM MOHOKJIO-
HaJIBHBIX aHTUTEJ Ha MPOTOYHOM IuTodimyopumerpe FACS
Calibur (BD, CIIIA).

[MokazaHo, uTo Ha (hoHE pa3BUTHSI BUPYCHOM HHPEKIINN
y )KUBOTHBIX 5 1 6 rpymnn otMedanach 100%-4 neTanbHOCTb K
10-M cyTKam, TIpH 3TOM BBISIBIICHO YTHETEHHE (YHKIIOHAIIb-
HOM akTUBHOCTH LeHTpanbHbIX opraHoB JII'TIC. [IpeBenTHB-
Hoe BeenieHre KJIKKY 1 ero KOMIIOHEHTOB OKa3bIBAJIO PAa3HO-
HampaBleHHOE JeiicTBue Ha coctosiHue opraHos JII'TIC,
obecrnieurBast MAaKCHMAaJIbHYIO BEDKHBAEMOCTB 10 85% k 14-M
CyTKaM pa3BUTHS BUpycHoH nHpeknuu. Hanboee coanan-
CUPOBaHHBIN 3(P(EKT OKA3BIBAIO BBEACHHE IEIHHOTO
kJIKKY, BrIpakaBIiieecs: B HOpMalIHU3alli COCTOSIHUS Opra-
HOB JII'TIC k 14-M cyTKaM, 4TO KOPPETUPOBAIIO C TIOBBILIE-
HHEM (QYHKIMOHAIBEHOM aKTHBHOCTH KJIETOK MOHOIIUTapHO-
(arounTapHoii cucremsl. Tak, MpeBEeHTHBHOE BBEICHUE
kJIKKY moBeImaeT pyHKIIMOHATEHYIO aKTHBHOCTH HECTICIIH-
(rueckoro 3BeHa UMMYHHOTO OTBETA, YTO 00ECIeuHBaET
(hopMHpOBaHHE PE3UCTEHTHOCTH K BUPYCY TPUIINA B T€4E-
HUE 6 MeCSILIEB.
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It is known that respiratory tract infections lead to the
formation of secondary immunodeficiency. On the basis of
human cord blood, being biogenic immune modulator at
the IPC&C was developed to obtain the cryopreserved hu-
man cord blood leucoconcentrate (CHCBL) in autologous
plasma [Tsutsayeva A., 1999]. In preliminary studies, anti-
viral activity of CHCBL was detected. The research aim was
to study the mechanisms of antiviral effect of CHCBL and
its components (nucleated cells (NCs), plasma) based on
the studies of the state of lymphohemopoietic system
(LHPS) (thymus, lymph nodes, spleen, bone marrow) in ex-
perimental model of viral infection.

The experiments were performed in BALB/C mice. The
animals (n = 20 for each group) for 6 months prior to infec-
tion were administered with: 1, 2, 3 — CHCBL, plasma and
NCs by 0.05 pl/ mouse intranasally; 4 — influenza virus in
a dose of LD25/10; 5 — Laferobion (by 14 IU/mouse
intranasally 5 times daily for 3 days); 6 —0.9% NaCl (0.05 ul/
mouse). The control was intact and non-infected animals of
the experimental group. The mice were intranasally infected
with influenza virus strain A/Victoria in a dose of LD100/10.
The survival of animals was assessed daily for 14 days of
viral infection development. To the 7" and day 14" days
LHPS organs were taken away to determine the weight and
content of cells. The number of cells per 1 ml of the suspen-
sion obtained after mild homogenization was counted in
Goryaev’s chamber. In the spleen there was assessed the
content of CD16/32*CD210 * cells using monoclonal antibo-
dies and flow cytometer FACS Calibur (BD, USA).

It has been shown that on the background of viral in-
fection in the animals of groups 5 and 6 there was observed
100% mortality to the 10" day, herewith there was revealed
an inhibition of functional activity of central organs of LHPS.
Preventive administration of CHCBL and its components
provided various effects on the state of LHPS with maxi-
mum survival up to 85% to the 14" day of viral infection.
The most balanced effect was rendered by the introduction
of the whole CHCBL, expressed in the normalization of the
state of LHPS organs to the 14" day, which correlated with
an increased functional activity of monocyte-phagocytic
system. Thus, the introduction of preventive CHCBL in-
creases the functional activity of non-specific components
of immune response, providing the formation of resistance
to influenza virus for 6 months.
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