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1. Peakuig epuTpoLMTIB CCaBLiB Ha MOCTTINEPTOHIYHUN LIOK i BUZAJIEHHS KPIOIIPOTEKTOPY IIiCJIsl 3aMOPOKYBaHHS

(excriepuMeEHTaNbHE NOCIIIKEHHS)

2. Response of mammalian erythrocytes to posthypertonic shock and cryoprotectant removal after freezing
(experimental study)

Pedepar:

1. O6’eKT mocmimKeHHSs — sIBUIle IOCTTiNePTOHIYHOrO LIOKY €PUTPOLUTIB CCaBLiB. MeTa AOCiI)KEHHS — IPOBECTU
MOPiBHSIJIbHE [OCIiIKeHHS epeKTUBHOCTI aMDiinbHUX CIIONYK (XJI0pIIpOMasyH, TpUGTOPIEPasVH, AeuiICcyibdat
HaTpilo, Aenua-o,D-rioKonipaHo3yr) 32 yMOB IOCTTiIEPTOHIYHOrO IOKY €PUTPOLMTIB i poluecy ferilepuHisalii
KJIITHH MicJIst 3aMOPOXyBaHH: (10 —196°C). MeTony BOCHiIKEHHS: CIIEKTPOPOTOMETPIs, CBITJI0BA MiKPOCKOIIis 3
BUKOPHCTaHHSIM TE€PMOIIPUCTABKY, IPOTOYHA UTODIIYOPUMETPisl, OCMOMETPis, pePpakTOMETPisl, a TAKOK METO]]

IIBUJIKOTO 3aMOPO>KYBaHHS €PUTPOLUTIB i3 BUKOpUCTaHHSAM KpiokoHcepBaHTy LHH/IITIK 114 Ha OCHOBI rililepuHY i3



[OJA/IBIIVM BUAAIIEHHSIM KPiOIIPOTEKTOPY CIIOCOOOM TPUKPATHOTO CEPIHOr0 LEeHTPUPYryBaHHs; HelapaMeTPUYHi
CTaTUCTUYHi MeTonu. B po6oTi Briepiue BUsIBJIeHA BUCOKA aHTUT€MOJIITUYHA aKTUBHICTb aM@iiIbHUX CIIOMNYK, SKi
HaJIeXKaTh 10 Pi3HUX KJIACiB IOBEPXHEBO-aKTUBHUX PEYOBUH, K 32 YMOB MOZEJII IOCTTIIEPTOHIYHOTO IOKY
€pUTPOLIUTIB CCaBLIiB, TaK i IpYU BUAAJIEHH] [VIILIEPUHY 3 €PUTPOLMTIB JIIOAUHY, MiASAHNX 3aMOPO>KYBaHHIO 10
-196°C. Briepiue BCTaHOBJIEHO, 10 PiBEHD IOIIKOIKEHHS EPUTPOLIUTIB 38 YMOB ITOCTTIIIEPTOHIYHOTO LIOKY
3aJI€KUTD Bifj KOHLEHTPALil [IinepuHy i Temnepartypu. [lokazaHo, 10 Ipy BUKOPUCTAHHI Ha €Talli gerigpararii
KOMOIHOBaHMX CepeNoBuIL, Ki MicTATh riitepyrH i NaCl, piBeHb NOCTTiNepPTOHIYHOTO reMOoJIi3y €pUTPOLIUTIB He
3aJI€KUThD Bif 3arajibHOI OCMOJISATIBHOCTI LJMX CEPENOBNUL, & BU3HAYAETLCSA KOHLEHTPALIE€I0 KPiOIIPOTEKTOPY.
Po3pobseHuii migxin cripsmMoBaHOi KOPeKLii YyTAMBOCTI €pUTPOLUTIB IO il TOCTrillepTOHIYHOrO MOKY i3
3aCTOCYBaHHSIM aMQipiNbHUX CIOJYK MOXe 6YTH BUKOPUCTAHUM JJ1s1 IiIBUILIIEHHS CTiIMKOCTI KJIITHH 32
€KCTpeMaJibHUX YMOB. HayKoBi pe3ysibTaT o010 €(PeKTUBHOCTI IPEICTABHUKIB KaTIOHHUX, aHIOHHUX 1 HEIOHHHUX
aM}idinbHUX CIOMYK Mif Yac AerilnepuHisalii po3MOpPO>KEHUX €PUTPOLUTIB JIOJAUHNA 3HAYHO PO3MUPIOIOTb 6a3y
17151 TTOAAJIBIIOTO MOLIYKY MEMOPaHOTPOIHUX CIIOJIYK MPUPOJHOTO MOXOIPKEHHS, 30aTHUX MTPOSIBJIATA
AHTUTEMOJIITUYHY aKTMBHICTb Ha €Talli BUJAJIeHHs [VIiLlepUHY 3 KJIiTUH. Pe3ysibTaTi AucepTaliiiHoi po60Ty MOXYTb
OyTy PEKOMEH0BaHI 1J1s1 BAKOPUCTAHHS B HAaBYQJILHOMY IIPOLECi IPU MiAroTOBLi (axiBLiB y ramysi KpiobioJiorii,

MeMb6paHosorii, papmakoJiorii i BeTrepuHapii.

2. The object of the study was the phenomenon of posthypertonic shock of mammalian erythrocytes. The research
was aimed to comparatively examine the effectiveness of amphiphilic compounds (chlorpromazine,
trifluoperazine, sodium decyl sulfate, decyl-o,D-glucopyranoside) under posthypertonic shock of erythrocytes as
well as the process of deglycerolization of cells after freezing (-196°C). Research methods were as follows:
spectrophotometry, light microscopy using a thermal assembly, flow cytometry, osmometry, refractometry, as well
as the method of rapid freezing of erythrocytes using cryopreservative CSRIHBT 114 based on glycerol followed by
removal of the cryoprotective agent; nonparametric statistical methods. The high antihemolytic activity of
amphiphilic compounds belonging to different classes of surfactants was for the first time determined both in the
model of posthypertonic shock of mammalian erythrocytes and in the removal of glycerol from human
erythrocytes subjected to freezing to —-196°C. It was first established that the level of erythrocyte damage in
posthypertonic shock depended on the concentration of glycerol and temperature. It has been shown that when
using at the stage of dehydration the combined media containing glycerol and NaCl, the level of posthypertonic
hemolysis of erythrocytes does not depend on total osmolality of these media, and is determined by the
concentration of cryoprotectant. The developed approach of targeted correction of erythrocyte sensitivity to the
action of posthypertonic shock with the use of amphiphilic compounds can be applied to increase the stability of
cells under extreme conditions. Scientific results on the effectiveness of cationic, anionic and nonionic amphiphilic
compounds in the deglycerolization of thawed human erythrocytes significantly expand the basis for further
search for membranotropic compounds of natural origin able to exhibit antihemolytic activity at the stage of
removal of glycerol from cells. The results of the thesis can be recommended to be used in the educational process
when training the specialists in the field of cryobiology, membrane science, pharmacology and veterinary

medicine.
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