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Tema gucepranii:
1. BuBueHHs HpOHeCiB, 110 Biﬂ6YBaIOTbCH Ha piBHI/IX €TallaX HU3bKOTEMIIEPATYPHOI'O KOHCEPBYBAHHS B CYCHCHBiHX

SAIEPHUX KIITUH KiCTKOBOTO MO3KY ¥ KOPIIOBOi KPOBi

2. Investigation of processes, occurring on various stages of low temperature preservation in the suspensions of
nucleated cells of bone marrow and cord blood

Pedepar:

1. Incepralist pUCBA4Y€HA BUBYEHHIO IIPOLIECIB MACOOOMIHY KJIITUH KiCTKOBOTO MO3KY 1 KOPJIOBOI KPOBI 3
OTOYYIOUMM CEPEOBUILEM Ha OCHOBHUX €Tallax KPiOKOHCEPBYBaHHS i BUBHAYEHHIO 3B'A3KY LIMX IPOLIECIB i3
IIOIIKOKEHHSIM KJIITUH YHACIIOK Aii OCHOBHUX (aKTOPiB KPiOMOIIKOIPKEHHS: BHYTPIlIHbOKJIITUHHO]
KpUcTanizaliii, gerigparauii Ta perigpaTatii. 3a JOIIOMOT0I0 METOIiB CBiT/IOBOI MiKpocKomii, pi3uKo-
MaTeMaTUYHOrO MOJIEJIIOBaHHS, KPIOMIKPOCKOIIii BCTaHOBJIEHO OCOOJIMBOCTI OCMOTUYHOI TOBEIiHKY KJIITUH
KiCTKOBOT'O MO3KY MUIIi Ta KOPJIOBOi KPOBi JIIOOVHY Ha BCiX OCHOBHUX €Tarax KPiOKOHCEPBYBaHHS (€KCII03ULLis
KJIITAH y KPi03aXXCHOMY CEPELIOBUILi, OXOJIOAKEHHS, 3aMOPOKYBaHHS Ta BilTaBaHHS, BUJAJIEHHS KPIOMIPOTEKTOpA 3
KJIITUH). BCTaHOB/IEHO TapaMeTpH, 0 BU3HAYAIOTh IPOLIECH MacOIepeHocy Boau Ta Kpionporekropis IMCO, 1,2 -
[IpONajioy, iLePUHY B CUCTEMI "KJIITUHA - OTOYYIOYE CepefOBUILEe”, 0 3yMOBJIIOIOTL KPiO3axUCT Ta

KPiOMOMKO/KEHHS. 3 BUKOPUCTAaHHSIM METO/IiB CyIPaBiTalIbHOTrO IPOKPALIyBaHHS, aHAJi3y KiJIbKICHOTO Ta SIKiCHOTO



CKJIaNly KJIITUHHUX CYCIIEH3il, air€3MBHOI 3IaTHOCTI Ta (parouuTapHOi aKTUBHOCTI BCTAHOBJIEHO IIPUITYCTAMI MEXi

3MiHM 00'eMy KJIITUH, 1[0 He NIPU3BOAATH [0 MafliHHA iX >KUTTE3LATHOCTI.

2. The thesis is devoted to the studying of the processes of mass exchange of the cells of bone marrow and cord
blood with an environment at the main stages of cryopreserevation and the determining of the relationship of
these processes with the damage of cells due to the effect of basic cryodamage factors: intracellular crystallization,
dehydration and rehydration. Using the methods of light microscopy, physical and mathematical modeling, and
cryomicroscopy there were established the peculiarities in osmotic behaviour of the nucleated cells of murine
bone marrow and human cord blood at all main stages of cryopreservation (exposure of cells in cryoprotective
medium, cooling, freeze-thawing, and removal of cryoprotectant out of cells). There were found the stipulating
cryoprotection and cryodamage parameters, determining the processes of mass transfer for water and commonly
used cryoprotectants (DMSO, 1,2- propane diol, glycerol) in the "cell-environment" system. Using the methods of
supravital staining, analysis of qualitative and quantitative composition of cellular suspension, adhesive ability and
phagocyte activity there were determined the admissible limits of the change in cell volume which do not result in
a significant reduction in viability. It is established that plasma membrane permeability to water does not depend
on the appearance of the above stated cryoprotectants in the solution. The studied cryoprotectants formed the
following row for increase in its permeability through membranes of nucleated cells of bone marrow and cord
blood: glycerol>dimethyl sulfoxide>1,2-propane diol. These permeability coefficients do not depend on the
orientation of the transmembrane flow of water and cryoprotectants. Bone marrow and cord blood cells are
resistant to osmotic effects, leading to the changes in its volume within the range of 60-120% in respect of the
value under isotonic conditions. They survive well the volume changes, resulted from one-step dilution with
dimethyl sulfoxide and 1,2-propane diol down tothe final concentration of 1 M, and glycerol down to that of 0,75 M.
Characteristic indices of cells' damaging after dehydration are the cytoplasm vacuolisation, appearance of
transmembrane defects and cell swelling. In the case of unprotected cells the intracellular crystallisation leads to
membranes ruptures and the loss of cell content. The presence of cryoprotectants diminishes the manifestation
rate of these damages. The preventing of intracellular crystal formation by means of decrease in the level of
extracellular overcooling in the cryoprotected suspensions is essential for a high rate of cell integrity. Cell volume
increase over the initial values at the stage of one-step washing of cryoprotectant does not always lead to a
immediate damage of membrane barrier functions for extracellular solutes. The advantage of the two-step
cryoprotectant washing out of cell suspension is the extra-increase of the volume, which in this case does not
exceed 125% of initial value (in contrast to 170-200% at one-step removal of cryoprotectant). Hypertonic
concentration use of non-penetrating to a cell substance in the washing-out medium allows a complete
prevention of cell volume rise.

Jep>kaBHUHM peecTpauiiiHuii Homep [IiP:

IIpiopuTeTHHI HaNIpsIM PO3BUTKY HayKH i TEXHIKH:
CrpareriyHu# NpiopHTETHUI HAIIPSIM iHHOBaLiHHOI AiSJILHOCTI:
IlizcyMKu BOCIiAKEHHS:

ITy6osrikamii:

HaykoBa (HayKOBO-TE€XHiYHa) IPOAYKILisi:
ConuiasibHO-€KOHOMIYHA CIIPSIMOBaHIiCTh:

OxopoHHi goKymeHTH Ha OIIIB:

BrnpoBaakeHHs pe3yJIbTaTiB AHCepTalii:

3B'S130K 3 HAYKOBHMH TEMaMH:



VI. BizoMocTi mpo HayKOBOT0 KEPiBHUKA /KEePiBHHUKIB (KOHCYJIbTAaHTA)

BaacHe IlpizBume Im's I10o-6aThKOBI:
1. Pozanos JleoHin ®enoposuy

2. Rozanov Leonid Fedorovych

KBasigikanis: 1.6.1., 03.00.19
InenTudikarop ORCID ID: He 3acrocosyetncs
JoparkoBa iHdpopmamnist:

IloBHe HaiMEeHYBaHHS IOPHIHYHOI 0COOH:
Kopg 3a €1PIIOY:

Micue3Haxoa KeHHSI:

dopma By1acHoCTI:

Cdepa ynpasiiHHS:

InenTudikarop ROR: He zacrocosyerscs

VII. BizomocTi npo odiniliHuX OIIOHEHTIB Ta pEl€H3€HTIiB
OdiniitHi onoHEHTH
BiacHe IIpizBuie Im'sa I1o-6aTbKOBI:

1. XXerynos I'ennagiit ®egopoBuy

2. XeryHos I'ennagiit Penoposud

KBasigikanis: 1.6.1., 03.00.19
InenTudikarop ORCID ID: He 3acrocosyetses
HoparkoBa indopmamnist:

IloBHe HaliIMeHYBaHHS OPUAUYHOI 0COOH:
Kop 3a €IPIIOY:

Micue3HaxoaKeHHS:

dopma BaacHoOCTI:

Cdepa ynpasiiHHS:

Imentudikarop ROR: He zacrocosyerbcs

BaacHe IlpizBume Im's I10o-6aTbKOBI:
1. 'aram Cepriii BacunboBry

2. l'aram Cepriit BacunboBry

KBasmigikamis: x.6.1., 03.00.02

InenTudikarop ORCID ID: He 3acrocosyetbcs



JoparkoBa iHdpopmamnist:

IloBHEe HaHMEHYBaHHS IOPHIHYHOI 0COOH:
Kop 3a €IPIIOY:

Micue3Haxoa KeHHS:

dopma ByTacHOCTI:

Cdepa ynpassriHHS:

InenTudikarop ROR: He zacrocosyerscs

Penensentu

VIII. 3aKkJII04Hi BiZmoMOCTi
BsiacHe IIpi3Buie Im'sa ITo-6aTbKOBI
TOJIOBH paju

ByiacHe Ilpi3Buiie Im's ITo-6aTbKOBI

TOJIOBYIOYOTO Ha 3acCiiaHHi

BignoBigasbHUMH 3a HiATOTOBKY

00JIiKOBUX JOKYMEHTIB

Peectpartop

KepiBHuk Bigginy YKpIHTEI, mpo €
BiZIIIOBiZaJIbBHUM 32 peeCcTpallilo HayKOBOi

OisSIIBHOCTI

Babiituyk I'eopriit Onnanacosud

Babiituyk I'eopriit Onanacosuy

IOpuenko T.A.



