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Hucepramiitna po0oTa MNpPUCBSIYEHA JIOCHIKEHHIO i1 (akTopiB
KPIONOIIKO/DKEHHSI Ha €PUTPOLMTU CCaBLIB IIIJl YaC PO3MOPOKYBAaHHS Ta Ha
eTamni BUJAJICHHS TIILNEPUHY (IEerilepuHi3allis), a TaKoX po3poOIll MiIX0IiB,
SK1 JIO3BOJISIIOTH IMIJBUIUTH CTIHKICTh KIITHH 13 3allydeHHsSIM aM@idiIbHUX
CIOJIYK, IO HAJIeXAaTh JI0 PI3HUX KJIACiB OBEPXHEBO-aKTUBHUX PEYOBUH.

Ha nanuit yac B YkpaiHi 3amacu JOHOPCHKOI KpPOBI JIIOJUHU CYTTEBO
0OME3K€eH1 BHACIIIOK 3MEHILIEHHSI KIJIbKOCTI JOHOPIB, OLIMPEHHS 3aXBOPIOBAHbD,
0 TepealoTbcss 3 KpPOB’I0, Ta 30UIbIIEHHS TIONMUTY Ha HEl 3a YMOB
HAJ3BUYAHUX CHUTyallil 1 mpoBefeHHs OonoBux miid. KpiokoHcepByBaHHS
EpUTPOLIUTIB TIPH HU3BKUX Ta HAJTHU3BKUX TeMIIepaTypax T03BOJIIE€ MOCTIHHO
MaTH X y HasiBHOCTI MPOJIOBXK TPUBAJIOTO TepMiHy. OCTaHHIM YacoM BCE OiJIbII
NPUALIAETBCS yBara TMOWIYKY ULUISIXIB MOJEpHI3alii ICHYIOUHX METO/IIB
JIOBFOCTPOKOBOTO 30€piraHHsl €pUTPOIUTIB, a CaMe€ — Ha BJIOCKOHAJICHHS
MPOLIeTypH JeTIIIepUHI3AIli.

VYemixu B IbOMY — HampsIMKy  HEMOXJIMBI  0€3  MPOBEACHHS
byHIaMEHTAIBHUX JOCHI/DKEHbh Y HAMpsIMKY TMOIIMPEHHS YSBICHb MO0
MEXaHI3MIB KPIOTOIIKOKEHHSI Ta KpPlo3axWCTy KIITUH. [locTrimepToHIYHMIA
IIOK €pUTPOLIMTIB MOJIEIIIOE BILUTMB HA EPUTPOIIUTH (PaKTOPIB, K1 JIIIOTh HA €Tari
PO3MOpPOXKYBaHHs, @ TAaKOX IMICIs TEPEHECEHHs y KpOB’SHE pyclo KIITHUH,

KP1OKOHCEPBOBAHUX I11]1 3aXUCTOM IMIPOHUKHOT'O KPIOTPOTEKTOPY.



Buxopuctanas amidiibHUX CIONYK, IO HajJeXaTh A0 PI3HUX KIIACiB
MOBEPXHEBO-aKTUBHUX PEYOBHUH, JUIsl JIOCHIIPKEHHS OCOOJIMBOCTEH PO3BUTKY
NOCTTINEPTOHIYHOTO TEMOJII3y EpUTPOLUTIB CCAaBIIB, $KI BiIPI3HAIOTHCS
OUTKOBO-JIIITHUM CKJIaJ0M iX MeMmOpaH, 03BOJIUTH c(OpMyBaTH IITICHE
VSBJIGHHS IOJ0 MEXaHI3MYy aHTUTeMOJITHYHOI il ambiinpbHUX CHOIYyK 3a
YMOB MOCTTINEPTOHIYHOTO MIOKY. AM(i(ibHI CIOTYKH, 110 3aCTOCOBYBAIHCS B
po0O0Ti, XapaKTEePU3YIOThCA PI3HUM TPAHCOIIIAPOBUM PO3MOJLIIOM Y MEMOpaHi:
HEIOHHUHN nenui-f,D-rimrokomnipano3n; Ta aHIOHHWA ACIICYIhGaT HATPIO
BOY/IIOBYIOTbCSI B 30BHIIIHI MOHOIIAp JIMIAHOTO Oimiapy 1 BHUKJIMKAIOThH
TpaHcopMmariirto  KIITHH 32  THIOOM  JIUCKOIIUT-€XIHOIUT;,  KaTlOHHI
TpUQTOpIIEpa3HH 1 XJIOPIPOMA3UH — Y BHYTPIIIHBOMY MOHOIIAP1 3 CYMYTHHOIO
3MIHOIO (DOPMHU KJIITUH 3@ TUIIOM JUCKOLUT-CTOMATOLIMT.

VY nucepTartiiiinii poboTI gnepuie MOKa3aHO AaHTUTEMOJITUYHY aKTHUBHICTh
aM(}ipUIbHUX CIONYK, K1 HaJeXaTh 0 PI3HUX KJIACIB MOBEPXHEBO-aKTUBHUX
PEYOBHH, 32 YMOB MOCTTINEPTOHIYHOTO IIOKY €PUTPOLIUTIB CCaBIlIB (JIIOJMHA,
Kkpoiuk, 1ryp) 3a temmneparypu 0°C. IlopiBHsiibHUM aHai3 €(EeKTUBHOCTI
aMm(p1PUIbHUX CHOJYK 32 YMOB MOCTTINEPTOHIYHOTO LIOKY €PUTPOIUTIB PI3HUX
BUJIIB CCaBIlIB BHUSBHUB HACTyIHE: HJIsi EPUTPOILMTIB JIIOJUHU BEITUYHHU
MaKCUMAaJIbHOI aHTUTE€MOJIITUYHOI AaKTUBHOCTI YCIX aM(piQUIbHUX CIOJIYK
CyMipHi 1 3HaXomATbcs B giama3oHi 60-70%; nias KIITHH KPOJHMKA OUIBII
e(EeKTUBHUMHU € aHIOHHUM Jeuusicyib(ar HaTpio Ta HeloOHHuUW aeumi-f,D-
roKompao3u (Al v AKTUBHICTh cTaHOBUIA 71 Ta 72% BIANOBIAHO), a AJIs
CpPUTPOIUTIB IIypa — KaTIOHHI  XJOPOPOMa3WH 1  TpuUQTOpIepa3uH
(AT yaxec akTUBHICTE — 81 1 84% BiamosigHo). Ha miacraBi Toro ¢axty, 110
ampidiIbHI CIIONYKH, SIKI HAJIEXKATh O PI3HUX KJIACIB MOBEPXHEBO-aKTHBHUX
pPEUYOBHH,  MPOSBISIOTH  AHTUTEMOJITHYHY  aKTHBHICTH 32  yMOB
MOCTTINEPTOHIYHOTO IIOKY €PUTPOLIUTIB, MOKHA BBaXKaTH, 110 JIJIs1 3aI100IraHHS
PO3BUTKY TE€MOJITHYHOI TOPU HA €Tami peripaTallii KIITHH BaXJIUBOIO € HE

HasIBHICTh a00 BIJICYTHICTH 3apsfy, a came aM(pipuIbHICTh CIOJIYK.



JUis  OIiHKKM CTaHy KIITHH, SKI 30eperiaucs Ticias CyMICHOT il
MOCTTIMEPTOHIYHOTO MOKY 1 ambidinbaux cronyk (rmpu 0°C), BUKOPUCTOBYBAIIU
TECT, TIOB’sI3aHUM 3 HarpiBaHHIM eputpouuTiB 10 37°C. Ompumani pezyromamu
CBiYaTh, IO EPUTPOLUTH JIOAMHM, SKi 30eperaucs michs cyMmicHOi il
noctrineprodiudoro moky (0°C) 1 meumncynbdaty HaTpito (400 MKMOIB/M), €
CTiiKkMMH 110 mojanbimoro HarpiBaHHs (mo 37°C), a michs 3acTOCyBaHHS
TpudTOpIIepazuHy (150 MxmoIIB/IT) 1 nenui-B,D-ToKonipaHo3uay
(600 MKMONB/TT) — YyTIMBUMH 10 MiABHINEHHS Temmnepatypu. [lpu mpomy B
IPUCYTHOCTI TpU(PTOpIIEpa3UHy  PO3BUTOK  TIEMONI3y  EPUTPOLUTIB
crioctepiraeThes 3a TemnepaTtypu 20°C 1 Bulle, a Ipy BUKOpUCTaHH1 aeuni-f3,D-
TIIIOKOMIPaHO3uAy — TUIbkH 3a 37°C.

[IpoBeneHHST MIKPOCKOMIYHUX JOCTIIKEHb J103BOJIMIIO TPOCTEKUTH 3a
MOBEIHKOIO OKPEMO B3ATUX EPUTPOIMTIB, sIKI 30eperyiucs Mmicis CyMICHOI Jii
NOCTTIMEPTOHIYHOrO MOKY 1 aMPipuipHux cnoayk (0°C), 3a yMOB IiJIBUILEHHS
TeMIepaTypu. Y pas3l BUKOPUCTAHHS TPUPTOPIEpa3UHy Yy 3pa3Ky 3a TeMIIepaTyp
4-12°C npuCyTHI EpUTPOLIMTH 3 O3HAKAMHU CTOMATOLMTO3y. Y Ipoleci
MOAAJBIIIOT0 HArpiBaHHS 3pa3Ky BiIOYBA€ThCS PO3BUTOK JBOX MOMAIN: KIITUHH
HaOyBalOTh O3HAK C(HEpPOCTOMATOIUMTO3y, a 1X KUIBKICTh Yy TOdl 30Dy
3MeHIyeThesl. [Ipu BukopucranHi neuui-f,D-rimrokonipano3uay 3a 4-8°C B
3pa3Ky CIOCTEpITaloThCsl OKPYIJI KIITHHU, SK1 3 TIJBUIIEHHSM TEeMIIEpaTypH
(Bim 12 mo 28°C) HaOyBawOTh O3HAaK E€XIHOLUUTO3Y, a MPU TMOAATBIIOMY
nigsuieHHl temmnepatypu (37°C) 3’saBasioTbest TiHI  epuTpouuTiB. Ilicms
BUKOPUCTAHHS aHIOHHOTO JCHHICYJIb(aT HATPIO Ta MiJABUIICHHS TEMIEpaTypH
HE3HAYHO 301IBIITYETHCS PO3MIP KIITHH, aJI€ X KIJIbKICTh HE 3MIHIOETHCSI.

Pe3ynbraty BUBYEHHSI YYyTJIIMBOCTI €PUTPOLMTIB JIOAUHH, MOIMEPEIHBO
HACHYCHUX TIIEPUHOM, JO MAil TOCTTIMEPTOHIYHOTO IIOKY IMOKa3aid, IO
MNOCTTIMEPTOHIYHUIM  TeMOMdI3 KIITHUH 3aJ€KUTh BlJ] BUKOPUCTOBYBAHOL
KOHIIEHTpAIlli KPIOMPOTEKTOPY 1 TEMIEPATypH eKCIepuMeHTy. BusiBiaeHo, 1m0 y

NPUCYTHOCTI riinepuny (y koHuentpauisx 5, 10, 15%) 3a remneparypu 37°C



HiABUIIYETHCS PIBEHb MOCTIIIEPTOHIYHOTO TEMOJTI3Y €PUTPOIUTIB TUTHKHU y pasi
BUKOPUCTAaHHS BHCOKOi KoHIeHTpauii (15%) kpilompoTekTopy, TOAl SK 3a
temriepatypu 0°C TIOiepuH BHUKJIMKAE TIIBUIIEHHS MOCTTINEPTOHIYHOTO
TeMOJIi3y B yChOMY KOHIICHTPAIlIMHOMY Jiana3oHi. PiBHI MOCTTiNmepTOHIYHOTO
reMoJIi3y €pUTPOLUTIB y mpucyTHocTi riiuepuny (15%) 3a temneparyp 0 Ta
37°C cyrreBo BiapizHstoThes (38 Ta 93% BiAMOBIMHO) HA BIAMIHY BiX
KOHTPOJIbHUX KJIITUH. Pe3ynbTaT BUBYEHHS TEMIIEPATypHOI 3aJieKHOCTI
NOCTTINEPTOHIYHOTO  TE€MOJMI3y  EpUTPOIMTIB, TMOMEPEeIHbO  00pOoOIeHUX
rmnepuHoM (15%), mokazanu pi3Ke 3HMKEHHS PIBHA Te€MOJI3y €pPUTPOLIUTIB
(mpubnu3HO B 3 pa3u) B TeMIiepaTypHOMY Jiana3oni 5-25°C.

3BaXkarouu Ha Te€ 110, PIBEHb MOCTIIIEPTOHIYHOTO TEMOJI3Y EPUTPOLUTIB
BU3HAYAETHCSI YMOBAaMHU CEpPEIOBHILA JAETiApaTallii, TOMy BUBYAJIN YYTJIUBICTH
EpUTPOLUTIB 10 JAii MOCTTINEPTOHIYHOTO WIOKY 3a YMOB BHKOPUCTaHHS
KOMOIHOBaHUX CEpPEJOBUII, Kl MICTATh NPOHUKHHUI TIILEPUH 1 HEMPOHUKHUIMA
XJIOPUJI HATPil0 B PI3HUX CHIBBIIHOIIEHHSX (3arajibHa OCMOJISUIBHICTD
2370 MOcwm/m) Ha ertami fAerigparaiii. Y BHUIIEBKAa3aHWX YMOBaxX TUILIEPUH B
KOHIIeHTpallii 2-7% y Cckiaal KOMOIHOBAaHMX CEpPEJIOBUIIl HE BHUKJIMKAB
JOJJATKOBOTO ~ TMOUIKOJKEHHS ~ €PUTPOLUTIB  TMOPIBHAHO 3  KOHTPOJIEM
(cepemoBuiie nerimpatamii 7% NaCl), Tomi SK TIIIEpUH B KOHIEHTpaIlli
(11-15%) npusBoAMB 0  MIiJABHMINEHHS IOCTIIIEPTOHIYHOTO  TEMOJII3Y
eputpouutiB 3a Temreparypu 37 i1 0°C. Ile cBiguuTh mpo Te, 1O PO3BUTOK
MOCTTIMEPTOHIYHOTO TE€MOdI3y E€pPUTPOLMUTIB JIIOAMHM HE BU3HAYAETHCA
3arajJlbHOK OCMOJISIIBHICTIO KOMOIHOBAHOT'O CEpEIOBHINA HA €Tarll JAeTiapaTalrii.

Cnig 3a3Ha4YWTH, 110 BUKOPUCTAHHA aM(i(UIbHUX PEYOBUH 32 YMOB
MOCTTIMEPTOHIYHOTO IOKY €PUTPOIUTIB, TIOTIEPETHBEO 0OPOOICHUX TIIIEPUHOM
(15%), no3Boysie HiBENIOBAaTH paHillle BUSBICHY MOLIKOMKYBAJIbHY IO
Kp1OIPOTEKTOPY.

['nitiepyH € TPOHUKHUM KPiOMIPOTEKTOPOM, TOMY TICIISI PO3MOPOKYBaHHS

EPUTPOLIUTIB HEOOXITHUM eTan Horo BUAAJICHHS 3 KIITHH. Y poOOTI Micis



HACHYEHHS 1 BPIBHOBAXXCHHS EPHUTPOILMTIB 13 KPIOKOHCEPBAHTOM Ha OCHOBI
rmnepuny (LHIITTIK 114) cycneH3ito €pUTpOLMTIB IMIBUIAKO 3aMOPOKYBaIH
NUIIXOM 3aHypeHHs B pigkuid a3or (—196°C). Ilicns po3MopokyBaHHS
CpUTPOLIUTIB 3AIACHIOBANIM MPOIEAYPY BHUAAJICHHS KPIOMPOTEKTOPY 3 KIITHH
CIIOCOOOM TPUKPATHOTO CEPIHOTO IEHTPpUPYTyBaHHS.

Brniepiie BusiBieHo, 1o 3a yMOB JAeTJileprHi3allil epUTPOIUTIB JTIOAUHH,
3amopoxkeHux 10 —196°C mig 3axucrom riainepuny (15%), tpudropnepasus,
nemwiicynbdar Hatpito Ta Aeuui-B,D-ThmiokomnipaHo3un  3HIKYIOTh PIBEHBb
reMoJIi3y KIITUH 1 TPOSIBISIOTh MPU LBOMY BHUCOKY aAHTUIEMOJITUYHY
aKTUBHICTH (42, 52 1 74% BIANOBITHO).

[TopiBHANBHUI aHAJI3 OTPUMAHUX B pOOOTI pe3ybTaTiB CBIAYUTH PO TE,
0 SK 3a yYMOB MOJEJNI MOCTTIMEPTOHIYHOTO IIOKY, TaK 1 MpU BUIAJICHI
TJIIEPUHY 3 PO3MOPOKEHUX EPUTPOIUTIB yci aMPidUIbHI CIIOTYKH, HE3aJIEKHO
BIJl XapakTepy iX TPaHCMEMOPAHHOTO PO3MOALTY, 3HUKYIOTh PIBEHb FeMOIII3Y Ta
MalOTh BHCOKY aHTUT€MOJITHUYHY AaKTUBHICTb. OCKUIBKM 3aXUCHUH e(eKT
aMm(p1QIbHUX CHONYK BHUSIBJIEHO Y MOJEIBHOMY EKCIEPUMEHTI Ta 3a YMOB
3aMOpPOKYBaHHS-PO3MOPOKYBAHHS €PUTPOLIUTIB JIFOJIMHU, MOXKHA TiATBEPIUTH
JOIUTBHICTh 3aCTOCYBAHHS MOJIE1 MOCTTINEPTOHIYHOTO MIOKY JUIsl BUBUCHHS i1
(hakTOpiB KPIOMOIIKOKEHb HA KITITHHHU.

Ha migcraBi oTpumaHuX pe3yjbTaTiB 1 aHalizy JITEpaTypHUX IaHUX
MO>KHA MPUIYCTUTH, IO SK 32 YMOB MOCTTINEPTOHIYHOTO IIOKY €PUTPOLIUTIB,
TaKk 1 OpH JerjilepuHi3anii KITHH ePeKTUBHICTh aM@i(iIbHUX pPEYOBUH,
HIBU/ILLIE 32 Bce, 00yMOBJIEHA 1X 3/1aTHICTIO BOYIOBYBAaTHCS B MEMOpaHy B MiCIIs
dbopmyBaHHs nedeKTiB, 1 y Takuil croci0 3HA4YHO 30UIBIIYBAaTH KPUTUUHUUN
TeMOJIITUYHUHN 00’ €M KJIITHH 1, SIK HACTIIOK, 3a1100iraTu iX pyiHyBaHHIO.

KirouoBi cjioBa: eputporMTH  CCaBIliB, MOCTTIMEPTOHIYHUMN IIOK,

MOCTTINEPTOHIYHUI reMoi3, TIIIEpUH, AerilepruHi3anis, aMpipiabH1 CIOIYKH.



ANNOTATION
Chabanenko O.0. Response of mammalian erythrocytes to posthypertonic
shock and cryoprotectant removal after freezing. — The qualifying scientific
paper as a manuscript.
Thesis for the scientific degree of Doctor of Philosophy in 09 — Biology in
specialty 091 - Biology. — Institute for Problems of Cryobiology and
Cryomedicine of the National Academy of Sciences of Ukraine, Kharkiv, 2021.

The thesis is devoted to research the effect of the factors of
cryopreservation on mammalian erythrocytes during thawing and at the stage of
glycerol removal (deglycerolization) and the development of approaches,
improving the stability of cells involving amphiphilic compounds belonging to
different classes of surfactant.

Currently the stocks of human donor blood in Ukraine are significantly
limited by a reduced number of donors, spread of bloodborne diseases, and
increased demand for blood due to emergencies and conducting the military
operations. Cryopreservation of erythrocytes at low and very low temperatures
allows their constant availability for a long term. Recently, more attention is
paid to finding the ways to improve the existing methods of long-term storage of
erythrocytes, namely, to boost the method of deglycerolization.

Progress in this area is impossible without fundamental research aimed at
expanding the understanding of the mechanisms of cells cryodamage and
cryoprotection. Posthypertonic shock of erythrocytes simulates the effect on
them by the factors acting during the thawing stage, as well as during the
transfer into the bloodstream of cells cryopreserved under the protection of a
penetrating cryoprotective agent.

The usage of amphiphilic compounds belonging to different classes of
surfactants in the study of the development of posthypertonic hemolysis of

erythrocytes for different mammalian species, differing by protein-lipid



composition of their membranes, will provide a holistic notion of the mechanism
of antihemolytic action of amphiphilic compounds under conditions of
posthypertonic shock. The amphiphilic compounds used in this research are
characterized with different transbilyaer distribution in membrane, i.e.: nonionic
decyl-B, D-glucopyranoside and anionic sodium decyl sulfate are incorporated
into the outer monolayer of the lipid bilayer and cause the transformation of
discocyte-echinocyte; cationic trifluoperazine and chlorpromazine are done into
the inner monolayer with accompanying change of the cells shape on the type of
discocyte-stomatocyte.

In the thesis the antihemolytic activity of amphiphilic compounds
belonging to different classes of surfactants under a posthypertonic shock of
mammalian erythrocytes (human, rabbit, rat) at a temperature of 0°C was for the
first time shown. Comparative analysis of the effectiveness of amphiphilic
compounds under posthypertonic shock of erythrocytes of different mammalian
species revealed the following: for human erythrocytes, the values of maximum
antihemolytic activity of all amphiphilic compounds are comparable and were
within range of 60-70%; for rabbit cells anionic sodium decyl sulfate and
nonionic decyl-B, D-glucopyranoside are more effective (AH.x activity was 71
and 72%, respectively), and for rat erythrocytes those were cationic
chlorpromazine and trifluoperazine (AH.%0) , i.e. 81 and 84%. Based on the
fact that amphiphilic compounds belonging to different classes of surfactants
exhibit an antihemolytic activity under posthypertonic shock of erythrocytes it
can be assumed that to prevent the development of hemolytic pores at the
rehydration stage not the presence or absence of a charge, but namely the
amphiphilic features of compounds is important.

To assess the state of cells preserved after the combined action of
posthypertonic shock and amphiphilic compounds (at 0°C), a test involving the
heating of erythrocytes to 37°C was used. The findings testify that human

erythrocytes, preserved after the combined action of posthypertonic shock (0°C)



and sodium decyl sulfate (400 umol/L) are resistant to further heating (up to
37°C), and after usage of trifluoperazine (150 pmol/L) and decyl-p,D-
glucopyranoside (600 umol/L) they are sensitive to temperature rise. In the
presence of trifluoperazine, the development of hemolysis of erythrocytes is
observed at a temperature of 20°C and higher, and when using decyl-$, D-
glucopyranoside it is found only at 37°C.

Performed microscopic studies enabled to track the behavior of individual
erythrocytes preserved after a combined action of posthypertonic shock and
amphiphilic compounds (at 0°C) with temperature increase. When using
trifluoperazine the sample have erythrocytes with the signs of stomatocytosis at
temperatures of 4-12°C. In the process of further heating of the sample, two
events are developing: the cells acquire the signs of spherostomatocytosis, and
their number in the field of view is sharply reduced. When using decyl-B,D-
glucopyranoside at 4-8°C the sample there are found roundish cells, which with
the temperature increase (from 12 up to 28°C) acquire the signs of
echinocytosis, and with a further temperature rise (37°C) the erythrocytes’
ghosts appear. After using the anionic sodium decyl sulfate and the temperature
rise, the cell size is slightly enhanced, but without changing the amount.

The results of studying the sensitivity of human erythrocytes, pre-
saturated with glycerol, to the action of posthypertonic shock showed that
posthypertonic hemolysis of cells depends on the used concentration of
cryoprotective agent and temperature of the experiment. It was found that in the
presence of glycerol (in concentrations of 5, 10, 15%) at a temperature of 37°C
increased the level of posthypertonic hemolysis of erythrocytes only when using
a high concentration (15%) of cryoprotective agent, while at a temperature of
0°C the glycerol causes an increased posthypertonic hemolysis throughout the
concentration range. Levels of posthypertonic hemolysis of erythrocytes in the
presence of glycerol (15%) at temperatures of 0 and 37°C strongly differ (38 and

93%, respectively) in contrast to the control cells. The results of studying the



temperature dependence of posthypertonic hemolysis of erythrocytes pre-treated
with glycerol (15%) showed a sharp decrease in the level of hemolysis of
erythrocytes (approximately 3 times) within the temperature range of 5-25°C.

Due to the fact that the posthypertonic hemolysis level of erythrocytes is
determined by dehydration medium conditions, therefore we studied the
sensitivity of erythrocytes under posthypertonic shock using the combined
media containing penetrating glycerol and non-penetrating sodium chloride in
various ratios (total osmolality 2,370 mOsm/L). Under the above conditions,
2-7% glycerol in the combined media did not cause additional damage of
erythrocytes compared to control (dehydration medium 7% NaCl), while
glycerol at a concentration (11-15%) led to an increased posthypertonic
hemolysis of erythrocytes at 37 and 0°C. This suggests that the development of
posthypertonic hemolysis of human erythrocytes is not determined by total
osmolality of the combined medium at the dehydration stage.

It should be noted that the usage of amphiphilic compounds under
conditions of posthypertonic shock of erythrocytes, pre-treated with glycerol
(15%), allows the neutralization of the level the previously detected damaging
effect of cryoprotective agent.

Glycerol is a permeable cryoprotective agent, so after thawing of
erythrocytes, a stage of its removal from cells is necessary. In our work, after
saturation and equilibration of erythrocytes with glycerol-based cryopreservative
(CSRIHBT 11,), the erythrocyte suspension was rapidly frozen by immersion
into liquid nitrogen (—196°C). After thawing of erythrocytes, the cryoprotective
agent from the cells was removed by the method of three-fold serial
centrifugation.

For the first time it was found that under deglycerolization of human
erythrocytes frozen to —196°C under the protection of glycerol (15%),
trifluoperazine, sodium decyl sulfate and decyl-B, D-glucopyranoside reduced
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the level of hemolysis of cells and showed a high antihemolytic activity (42, 52
and 74% respectively).

Comparative analysis of obtained results in this work showed that both
under the posthypertonic shock model and glycerol removal from thawed
erythrocytes, all amphiphilic compounds, regardless of their transmembrane
distribution, reduced hemolysis and had a high antihemolytic activity. Since the
protective effect of amphiphilic compounds was found in a model experiment
and under conditions of freeze-thawing of human erythrocytes, it is possible to
confirm the expediency of using the posthypertonic shock model to study the
effect of cryodamage factors on cells.

Based on the results and published reports’ analysis, we can assume that
both under posthypertonic shock of erythrocytes and deglycerolization of cells,
the effectiveness of amphiphilic compounds is apparently stipulated by their
ability to incorporate into the membrane at the sites of defect formation, and
thereby significantly increase the critical hemolytic volume of cells and, as a

consequence, prevent their destruction.

Key words: mammalian erythrocytes, posthypertonic  shock,

posthypertonic hemolysis, glycerol, deglycerolization, amphiphilic compounds.
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