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KpiokoHcepByBaHHS — Cy94acHUH METOJ JIOBFOTPUBAIIOTO
30epiraHHs epuTpouuTiB TBapuH. Pa30BHii Iepexia BoIa-
T TIPY OXOJIOKEHHI CYCIeH3ii KIIITHH MPHU3BOIUTH JI0
TIOIKO/KEHB O10JIOTIYHUX CTPYKTYP SK KpHCTaJIaMH JILOLY,
TaK i BHACIIZOK TilepKOHIEHTpamii coneir. OCHOBHOO
CTpaTeriero 3armo0iraHHs KpiOMONIKOMKEHBb O10JOTITHIX
00’€KTIB € BUKOPUCTAHHS KPIO3aXUCHHUX CEPEIOBUII, SKi
CIPUSIIOTH 3MEHIICHHIO PO3MIpy KpPHCTaIIIB JIbOIY abo iX
TI0SIB1 Y OXOJIOJPKYBAHOMY 3pas3Ky.

Mera manoi pO6OTI/I — aHami3 (1)a30131/1x nepexoz[iB i
CKJIYBaHHA Yy CYCHGHSISIX GpI/ITpOI_[I/ITlB KPOB1 KOHS IIpH
KpIOKOHCEPBYBaHHI B IIPUCYTHOCTI KOMOIHOBaHUX Kpio3a-
XHCHHUX CEPE/IOBHIIL.

Bimmuty epurpomacy KpoBi KOHS 3MITITyBaJTH 3 KPiOKOH-
CEpPBAHTOM Yy 00’ €MHOMY CITiBBiTHOIICHHI 1:1 Ta iHKyOyBamm
3a KIMHATHOI Temrepatypu npotsarom 15 xB. JlocnimxyBani
Kpio3axwcHi cepenoBuiia mictm 1,2-mpomanmion (1,2-T11),
mumetmicynbpokcun (IMCO), momieTHIEHOKCH]T i3 M. M.
1500 (TTEO-1500) i caxaposy y pi3HuX criBBiHOImEHHX. [TEO-
1500 6panu B korneHTpanii 2,5-10 %, AMCO — 5-7,5 %,
1,2-I1]1—2,5-5 %, caxapo3y — 2,5-5 %. 3pa3ku 0X0I0LKyBaIX
LIJISIXOM 3aHYPEHHS B PLAKHH a30T. TepMorpaMu peectpy-
BaJIM Ha eTari HarpiBy 3i mBuaKicTo 0,5 Tpaa/xs 3a mormo-
MOTO0I0 IU(EPEHIIIHOT0 CKaHYI0YOT0 KaJIOPUMETpa, SKHH
pospobieno B ITTK i K HAH Ykpainu.

[TokazaHo, MO MpHU BUKOPUCTAHHI KOMOIHOBaHHX
KPi03aXNCHHUX CePE/IOBHII[ HE PO3BUBACTHCSA KpHCTaIi3aris
EBTEKTUYHUX CyMIIIeH SIK Mij 4ac OXOJIO/DKCHHS BOJHHUX
po3uusiB [TEO-1500 ado JIMCO. Ile no3Bos€ BUKITIOYATH
OJIVH i3 (haKTOPIB KPIOTIOMIKO/KEHHS. TeMIieparypa CKIry-
BaHHS CyCICH311 epUTPOIHTIB Y KOMOIHOBAHHX KPIO3aXHCHUX
cepemoBHIIax, siki MictsaTh cymimti [TEO-1500, IMCO, 1,2-
[T/ i caxapo3y, MiABUILYETHCS TTOPIBHSIHO 3 TEMIIEPATyPOIO
cxiryBaHHA cepenosuin Ha ocHoBi JIMCO. Kpiokoncep-
BYBAHHS y KOMOIHOBaHMX KPiO3aXMCHHX CEpElOBHUINAX
JIO3BOJISIE i IBUIIIATH MlHlMaJ'ILHy PCKOMCH/IOBAHY TeMIICpa-
Typy 30epiraHHsI epUTPOLUTIB KOHS 1, BIIITOBITHO, SMEHIIINTH
3ryOHUI BIUIMB TEMIEpaTypHHUX KOJIMBAHb Yy KPioOaHKaX.

Takum 4rHOM, Yy KOMOIHOBaHIX KPi03aXHUCHUX CEPEIIO0-
BUIIAX HE PO3BUBAIOTHCS MTPOLIECH KPUCTANI3ALLIT 1 TITABICHHS
eBTEKTUYHUX CKJIAJIB, @ TEMIIEPATypa CKIIyBaHHS iCTOTHO
BHIIA Y TIOPIiBHSIHHI 3 cepenoBuiamu Ha ocHoBi JIMCO, o
CKJIA Ty SIKMX HE BXOJSITh BUCOKOMOJIEKY/ISIPHI KOMITOHEHTH.
[ToenHaHHs y Kpi0o3aXHCHOMY CEpEIOBHUIINI HU3BKO- Ta
BHCOKOMOJIEKYJISIPHUX KOMITOHEHTIB € TIEePCIIEKTHBHUM JUIS
MIPAKTHYHOTO 3aCTOCYBAHHS.
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Cryopreservation is a conventional method for long-
term storage of animal red blood cells. The water-ice phase
transition during cell suspension cooling results in
damaging biological structures due to both ice crystal
formation and hyperconcentrating of salts. The main
strategy in preventing cryoinjuries of biological objects is
the use of cryoprotective media, promoting the ice crystal
size reduction or preventing their appearance in a cooled
sample.

This research aim was to analyse the phase transitions
and vitrification in horse blood red blood cell suspensions
during cryopreservation in the presence of combined cryo-
protective media.

The washed horse blood erythromass was mixed with
a cryopreservative in 1:1 v/v ratio and incubated at room
temperature for 15 min. The studied cryoprotective media
contained 1,2-propanediol (1,2-PD), dimethyl sul-foxide
(DMSO), polyethylene oxide with MW 1500 (PEO-1500)
and sucrose in different ratios. The concentrations of PEO-
1500, DMSO, 1,2-PD and sucrose were as follows: 2.5-10%,
5-7.5%, 2.5-5% and 2.5-5%, respectively. Samples were
cooled by immersion into liquid nitrogen. Thermograms were
recorded during heating with the rate of 0.5 deg/min using
differential scanning calorimeter designed at the Institute
for Problems of Cryobiology and Cryomedicine of the NAS
of Ukraine.

The use of combined cryoprotective media allowed to
prevent crystallization of eutectic mixtures, unlike the case
of cooling PEO-1500 or DMSO aqueous solutions. This
allowed to exclude one of the cryoinjury factors. The glass
transition temperature of red blood cell suspension in com-
bined cryoprotective media, containing mixed PEO-1500,
DMSO, 1,2-PD and sucrose, increased as compared to that
in DMSO-based media. The cryopreservation of combined
cryoprotective media enables increasing the minimum
recommended temperature of storage for horse red blood
cells and thereby reducing a harmful effect of temperature
fluctuations in cryobanks.

Thus, combined cryoprotective media allowed to ex-
clude crystallization and melting processes of eutectic
compositions, and significantly increase the glass transi-
tion temperature as compared to DMSO-based media, free
of high-molecular-weight components. The combination of
low- and high molecular weight components in cryopro-
tective medium is promising for practical application.
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