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V. BizomocTi npo gucepraniio
MoBga guceprariii:
Koau TemaTHYHHUX PYOPHK: 34.03.33

Tema gucepranii:
1. BriziuB aHTMOKCUZAHTIB Ha CTaH AIPOBMICHUX KJIITUH KOPAOBOI KPOBI I1ifl 4aC KPiOKOHCEPBYBAHHS 3

KpiOIIpOTEKTOPOM JUMETUICYIbPOKCUAOM

2. Influence of antioxidants on the state of cord blood nucleated cells during cryopreservation with cryoprotectant
dimethylsulfoxide

Pedepar:

1. O6’eKT HOCiI)XeHHS — BILUIUB €HIOLEI0JSIpHOro Kpionporekropy IMCO Ta pi3HUX aHTMOKCUAHTIB (TJIyTaTioH,
N-anertun-L-uucreil, ackop6iHOBa KMCIOTA) i HUBBKUX TEMIIEPATYP Ha CTPYKTYPHO-(PYHKIIOHAJIbHI BJIaCTUBOCTI
SIPOBMICHUX, Y TOMY YMCJIi FéeMOIIOETUYHHUX [IPOT€HITOPHUX, KJIITUH KOP/IOBOi KPOBi JIIofUHU. MeTa poboTu —
BU3HAY€HHS 30€pEXKEHOCTI, JKUTTE3NATHOCTI Ta KiJIbKOCTI SITPOBMiCHUX KJIITUH KOPJIOBOi KPOBIi JIIOUHMU i3
HAJJIMIIKOBMM BMiCTOM aKTMBHHUX (POPM KUCHIO, 8 TAKOK BUBYEHHSI PO3BUTKY iX allONTO3Y Mif, 4yac
KPiOKOHCEPBYBaHHS B PO34MHAX, SIKi MicTsaTh JIMCO Ta pe4oBMHU 3 aHTUOKCUIAHTHUMU BIIACTUBOCTIMU. MeToaN
IOCJTIiI)KeHHS: CBiTJI0Ba MIKPOCKOIIisl; IPOTOYHA HUTO(MIYOPUMETPIisl 3 BUKOPUCTAHHIM (JIyopeCcLieHTHOMIYeHUX
MOHOKJIOHaIbHUX aHTUTiN (CD45 FITC, CD34 PE, CD45 PE) Ta 6apBHUKiB (7-AAD, AnnexinV FITC, DCFH2-DA);
BUIIJIEHHSA AJPOBMICHUX KJIITUH KOPAOBOi KPOBI 3a IOIIOMOTOIO IOJIIJIIOKIHY; KPIOKOHCEPBYBaHHS; CTATUCTUYHI

METOJIM aHaji3y. Briepiie BCTaHOBIIEHO, 0 BHECEHHS IO CEPENOBUINA KPiIOKOHCEPBYBaHHS, ke MictuTb JIMCO,



AQHTMOKCHUIAHTIB aCKOpPOiHOBOI KUCJI0TH, N-aleTui-L-1uucTeiny abo riayTaTioHy B €(peKTUBHUX KOHILEHTPaLlisX,
I03BOJISIE€ 3HAYHO MiJIBUIIUTU KiJIbKICTb XKUTTE3LATHUX KIIITUH KOPHOBOI KPOBI ITiCJIs1 pO3MOPOSKYBaHHS Ta 36epiraTu
OinbIy KiZIbKiCTh HEYIIKOIKEHUX SIAPOBMICHUX KJITHH IiCJIsl PO3MOPOKYBaHHS, i IpHU iX IepeHeCEeHHi 10 YMOB, SIKi
MOJEJIIOI0Th (i3i0sIoriuHi, B NOPIBHSHHI 3i 3pa3kaMi, KPIOKOHCEPBOBAHUMU 6€3 10JaBaHHS aHTUOKCUAHTIB. [1pu
LIbOMY Hal6isIbll BUPa)KEHUI e(PEKT CIIOCTEPIraeThCsl B 3pa3Kax, KPiOKOHCEPBOBAHUX i3 riryTtatioHom (1 ta 3 MM).
Briepie 1nokasaHo, 10 BUKOPUCTaHHS aHTUOKCUIAHTIB B €(PEKTUBHMX KOHLIEHTPALLiSIX M1iJ] YaC KPiOKOHCEPBYBAaHHS
SIPOBMICHHUX KJIITHH JI03BOJISIE 3HU3UTU €(eKTUBHY KoHUeHTpaLio IMCO 3 10 go 5%, mo 3abe3neuye 3MEHIIEHHS
TOKCAYHOTO €(peKTy Ha KJIiTUHU. [Ipy LbOMY 36€peKEeHICTh Ta JKUTTE3JATHICTD 3aJIMIIAETLCS HA PiBHI 3pa3KiB,

KpioKoHcepBoBaHUX 3 7,5 Ta 10% IMCO 6e3 3aCTOCYyBaHHSI aHTHUOKCUIAHTIB.

2. The research subject was the effect of endocellular cryoprotectant DMSO and different antioxidants
(glutathione, N-acetyl-L-cysteine, ascorbic acid) and low temperatures on structural and functional properties of
nucleated, among them hematopoietic progenitor cells and human cord blood ones. The research aim was to
determine the integrity, viability and the number of human cord blood nucleated cells with an excessive content of
reactive oxygen species, as well as to study their apoptosis development during cryopreservation in the solutions,
contained DMSO and substances with antioxidant properties. Research methods were as follows: light microscopy;
flow cytometry with using fluorescently labelled monoclonal antibodies (CD45 FITC, CD34 PE, CD45 PE) and dyes
(7-AAD, AnnexinV FITC, DCFH2-DA); isolation of cord blood nucleated cells by means of polyglucin;
cryopreservation; statistical techniques. For the first time it was established the fact that the introduction into the
DMSO-contained cryopreservation medium of the antioxidants of ascorbic acid, N-acetyl-L-cysteine or
glutathione in efficient concentrations enabled to significantly increase the number of viable cord blood cells after
freeze-thawing and to preserve a great number of undamaged post-thaw nucleated cells, and when transferring
them into the conditions, simulating the physiological ones, in comparison with the samples, cryopreserved with
no antioxidant supplement. In this case, the most pronounced effect was observed in the samples, cryopreserved
with glutathione (1 and 3 mM). For the first time, the use of antioxidants in efficient concentrations during
cryopreservation of nucleated cells was demonstrated to reduce the efficient concentration of DMSO from 10
down to 5%, thereby providing the decrease of toxic effect on cells. Herewith the integrity and viability remained
at the level of the samples, cryopreserved with 7.5 and 10% DMSO with no antioxidant use.
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