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KpiokoHCepBYBaHHS €pUTPOLMTIB PI3HUX BHJIB CCaBIIiB
oTpedye po3poOKH iHAUBITYATBHUX POTOKONIB. Kitacuusi
JUIl KOHCEPBYBAHHSI €PUTPOLUTIB JIOJUHHU KPiO3axXHCHI
po3unHM Ha ocHOBI Tiinepuny i 1,2-I1)] MaroTb HU3BKY
e()eKTUBHICTB JUIs 3AMOPO’KYBAHHS €PUTPOLIUTIB OMKa 1 KOHSI.
Ha nanwmii uac cTBOPIOIOTHCSI KOMOIHOBaHI CEPEIOBHILIA, SKi
JIO3BOJISIIOTH IMIJIBUIUTH MOKa3HUK 30€PEKEHOCTI JICKOH-
CEPBOBAHMX E€PUTPOLUTIB ccaBliB. OCHOBHUM YHHHHKOM
TIOLIKO/PKEHB Y MPOLIECi 3aMOPOXKYBaHHS KIIITHHHHUX CyC-
TieH31i € (ha3oBi nepexos.

Mera poOOTH — BUSIBUTH BIUTMB (Pa30BUX IEPEXOJIB
Ha 30€peKEHICTh EPUTPOIMTIB OMKa, KOHS 1 KPOJIMKa il
Yyac KpiOKOHCEPBYBaHHSI y KOMOIHOBaHMX 3aXHCHHX cepe-
JIOBHIIIAX.

KpiozaxucHi po3unHu 3 pizHO0 KoHueHtpauito [TEO-
1500, IMCO, 1,2-I1/1 i caxaposu Ha (pochaTHO-COTLOBOMY
oydepi (pH 7,4) xparwmiaHO (y criBBigHomeHHi 1:1) noma-
BaJIM 10 BIJIMUTHX €PUTPOLMTIB OMKa, KOHS Ta KPOJHKa,
inkyOyBasu 15 xB npu 21°C. Otpumani cycneHsii KIiTHH
OXOJIOJDKYBAJIM 31 cepe/iHboro miBuKicTio 200 rpaji/XB 3aHy-
PEHHSIM Yy piaKuii a30T. PiBeHb remMolizy epuTpoLuTiB BUMI-
proBau CHEKTPO(YOTOMETPUYHUM MeToZoM. Huzbkorem-
neparypHi (a30Bi mepexonu y CYCICH3IsIX SpUTPOIUTIB
JOCIIDKYBaJIM METO/IOM JU(EPEHIIHHOT CKaHyo4O0l Kajo-
puMeTpii Ha eTari HarpiBy 3i mBHAKicTiO 0,5 rpaji/xB.

Ha Tepmorpamax ycix cycreHsiif epUTpOLHTIB i3 KOMOi-
HOBaHMMH KpPiO3aXMCHUMH PO3UYMHAMH 3apEECTPOBAHO CTPH-
OOK TEIUIONONIMHAHHS, SIKMH BIJIIOBIAE MEPEXOY 3 TBEP-
J0aMOpP(HOTO CTaHy y CTaH MEpPEOXOJIOPKEHOT PiJIuHH,
T0OTO po3ckiTyBanHI0. OJIHAK TeMIieparypa Ta iIHTEHCHBHICTh
LIFOTO TIPOIIECY Y BCIX 3pa3kax pi3Ha. PiBeHb reMolti3y micist
iHKyOaii 31 BciMa cepenoBuiiamu OyB Hukue 1%. Ilicis
3aMOPOXKYBaHHSI-BIIIPIBY PiBEHb I'€MOJIi3y epUTPOLUTIB OU-
Ka, KOHSI Ta KPOJIMKA PI3KO MiIBHUILYEThCS. Binbiii iHTeH-
CHBHOCTI CTpHOKa TEIUIONONIMHAHHS Ha TepMorpamax Bil-
TIOBIJIal0Th MEHIINM PIBHSIM reMoitizy epurpouutiB. ToOTo
riepexij OUTbIIOT KUTBKOCTI 3pa3Ka JI0 CKIIONOAIOHOI (azn
I/l 4ac OXOJIO/PKEHHSI JI03BOJISIE OTPUMATH MEHIIMH reMo-
J1i3 micis BiairpiBy. I1py 1iboMy KUTBKICTh PEYOBHHHU Y CKIIO-
noAiOHOMY cTaHi 3aiexala BiJl CyMapHOI KOHIIEHTpaii
KpIONPOTEKTOPIB y cepeoBuIi. [Ticist BiMUBaHHS BiJl Kpio-
3aXHMCHOTO CEPEeIOBHIA CIOCTEPIranocs Mmojablie 3poc-
TaHHS PIBHS FEMOJI3Y, SIKMI 3aJICKAB BiJl CITIBBIIHOIICHHS
3aXMCHUX PEUOBHMH y CepeloBHII KOHCepBYBaHH:S. KoH-
uenrpauii [TEO-1500 Buwe 15% a6o AMCO Bume 10%
30UIBIYBAJIM PIBEHb T€MOJII3Y Mij 4ac BixMuBaHHs. Haii-
Kpallli pe3yyibraTd 30epe:KCHOCT] ICKOHCEPBOBAHUX KIIITHH
OJIepKaHo Y BUIAJIKY BUKOpUCTaHHs cepenoBuia 15% ITEO-
1500; 10% AMCO; 5% 1,2-T1]] ta 5% caxapo3u.

TakyM YMHOM, BHSIBJICHO BIUIMB HHU3BKOTEMIIEPATYPHUX
(ha3oBUX Mepexo/iB Ha 30epPEKEHICTh CPUTPOIIUTIB CCABIIB
ITiCTIsI KPIOKOHCEPBYBAHHSI.
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Erythrocytes of different mammals need an individual
approach when cryopreservation protocols are developing.
Classical cryoprotective solutions for preserving human
red blood cells based on glycerol and 1,2-PD have a low
efficiency for freezing bovine and equine erythrocytes. At
the present time the development of combined media is
being developed, which allows to increase the integrity
level of depreserved mammalian erythrocytes. The major
damage factor during freezing of cell suspensions is phase
transitions.

The purpose of the work is to detect the effect of phase
transitions on integrity of bovine, equine and rabbit ery-
throcytes during cryopreservation in combined protective
media.

Cryopreservation solutions with different concentra-
tions of PEO-1500, DMSO, 1,2-PD and sucrose in phos-
phate-buffered saline (pH 7.4) were added drop by drop
to the washed bovine, equine and rabbit erythrocytes
(ratio of 1:1), incubated at 21°C for 15 minutes. The ery-
throcyte suspensions were cooled at an average rate of
200 deg/min by immersing into liquid nitrogen. The level
of erythrocytes’ hemolysis was measured by spectro-
photometric method. Low-temperature phase transitions
in erythrocyte suspensions were investigated by the
method of differential scanning calorimetry during the
heating stage at a rate of 0.5 deg/min.

On the thermograms of all erythrocyte suspensions
with combined cryoprotective solutions, a jump of heat
absorption corresponded to the transition from a solid
amorphous state to a state of supercooled liquid was re-
gistered. However, the temperature and intensity of this
process for all samples were different. Hemolysis level
after incubation with all mediums was below 1%. After
freezing-thawing the hemolysis of bovine, equine and
rabbit erythrocytes increased sharply. Higher intensities
of heat absorption jump on thermograms corresponded to
lower intensities hemolysis’ levels. That is, the transition
of more sample to the glassy phase during cooling allo-
wed for less hemolysis after heating. At the same time,
the amount of matter in glassy state depended on the
total concentration of cryoprotectants in the medium.
After washing from the cryoprotective medium a further
increase in hemolysis was observed, depended on the
ratio of protective substances in the cryopreservation me-
dium. PEO-1500 concentrations above 15% or DMSO
higher than 10% increased the hemolysis levels during
washing. The best results of the depreserved cells’ integrity
were obtained with a medium containing 15% PEO-1500,
10% DMSO, 5% 1,2-PD, and 5% sucrose.

Thus, the effect of low-temperature phase transitions
on integrity of mammals’ red blood cells after cryopreser-
vation was revealed.
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