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B ocranHi poku 3HaYHO IiIBUIIUBCS 1HTEpeC 10 TpaHcdy3ii
kposi TBapuH [K. Yagi, 2016]. KpiokoHCepByBaHHS € Cy4acHUM
3ac000M TPUBAJIOro 30epiraHHsl KOMIIOHEHTIB KpoBi. [l
3aMOPOXKYBaHHS €PUTPOLUTIB KPOBI JIIOAUHYU TPaJULiHHO
BUKOPHCTOBYIOTb KPi03aXUCHI CEPEIOBUIIA HA OCHOBI INILIEPUHY
abo 1,2-nponanaiony, ajge BOHU Majlo €(eKTUBHI Ul epUTpo-
uTiB OMKa, Kpoist, KOHs, KOTiB 1 cobak [D. Pogozhykh, 2017;
O.M. JlenicoBa, 2006]. [lns KpioKOHCEpBYBaHHS 0araTtbox
610710r14HUX 00’ €KTIiB OLIBII €PEKTUBHUMHU € KOMOIHOBaHI Kpio-
3aXMCHI cepeioBHIIa. B 6i0MeINYHMX JIOCITDKEHHSX IIs OLIIHKH
SKUTTE31aTHOCTI KIIITUH 1 Bi3yasli3allii KIIITUHHUX CTPYKTYp BUKO-
PUCTOBYIOTb (DIIyOpPECLIEHTHI OapBHUKU.

MeTa poO0TH — BUBUMTH MOXKITMBICTh 3aCTOCYBaHHS (uTyopec-
LEHTHUX OapBHUKIB JUIS OL[IHKU CTaHY €pUTPOLUTIB KOHS i
OurKa MicIIsl KPIOKOHCEPBYBAHHsI B KOMOIHOBAHHX KPiO3aXUCHHX
CepesIOBUIIIAX.

BigmuTi epuTpouuTH KOHS 1 OMKa 3MilllyBanu 3 Kpio3a-
XUCHUMM CEpeJOBHIIAMU y CHiBBifHOMIEHH l:1, iHKyOyBaau
IpH KIMHATHIH TeMIiepaTypi IpoTsroM 15 XB. 3pa3ku 3aMOpOXKy-
BaJIM 3aHYPEHHSIM y PIIKUIA a30T, BiIIrpiBaiy Ha BOJSHIN OaHi.
Big KpiOKOHCEPBYIOUOIO CEpPEeOBUINA KIITUHU BiIMUBAIIU
omuH pa3 0,6 M NaCl i aga pasu 0,15 M NaCl, pH 7.4. nsa
3a0apBIICHHS] €PUTPOLUTIB BUKOPUCTOBYBAIN (DIIyOpecLeHTHI
Gapeuuku Square-460 i 3-DAB («SETA BioMedicals», CILIA).
DiryopecleHTHI JOCTiIKEHHs 311HCHIOBAIM 32 JIOIIOMOIOI0 TIPO-
ToyHoro 1utoduryopumerpa «FACS Calibur» («BectonDickinsony,
CIHIA) i mikpocroria «AxioObserverZ1» («Carl Zeissy, Hiveuurna).

BusiBneno, mo Square-460 i 3-DAB noOpe 3abapBiioroTh
MEMOpPaHH LUINX EPUTPOLIUTIB i MAIOTh OOMEKEHY MPOHHUKHICTh
B IX cepe[uHy, IO LI0 CBLIUMTbH MEHII SICKPABE CBITIHHS LIUTO-
wiazmu. IIpy noukopkeHHI MeMOpaH epUTPOLUTIB CHOCTE-
piraeTbest 30UIbIIeHHS (UIyOpeCcLeHIi] KIiTHH, 0 OB s3aHe
31 30UIBILEHHSIM KIIBKOCTI riipo)oOHUX Miclib 3B’s3yBaHHS,
OCKUIbKY [J1s1 OApBHUKIB CTAaHOBJIATHCS JOCTYIIHUMH BHYTPilll-
HBOKJIITUHHI CTPYKTYpHU. 3a JaHUMU IIPOTOUHOI LUTO(IyopH-
MeTpii Hicis 3aMOPOXKYBaHHS-BIITaBaHHS €PUTPOLUTIB KOHS
B IIPUCYTHOCTI KPi03aXHCHOIO cepenopuilia Ha ocHoBi JJMCO
CIIOCTEPIraeThes 30UIBIIEHHS KUILKOCTI MOIN y IpaBiif YacTHHI
ToukoBOi Aiarpamu Ha 10,5%, BiIMUBAHHS €PUTPOLUTIB KOHS
BiJ] KpIONPOTEKTOPa HE IPUBOAUTH JIO BITHOBJIEHHS PO3IO-
ninenHs xkiitTuH. Ilicns 3aMOpOXKYyBaHHS-BiJTalOBaHHS y
IPUCYTHOCTI KOMOIHOBAaHOIO cepeoBulla, 1o Mictuts JJMCO
1 ITEO-1500, 3MiHM Ha ricTorpami CHOCTEPIraaucs TUIbKH JULL
1,7% epuTpoUMTiB KOHsI, Iicis BiAMMBAaHHS BiJ CE€peIOBUIIA
PO3IIO/IUICHHS KIIITHH MOBEPTAJIOCs 10 KOHTPOJIBHHX MOKA3HHKIB.

Takum unHOM, (IIyOpEeCLUEHTHI OapBHUKY MOXKHA 3 yCIIi-
XOM BUKOPHCTOBYBATH JUISl OL[IHKU CTaHY JAE€KOHCEPBOBAaHHX
epUTPOLUTIB. 3aCTOCYBaHHS KOMOIHOBAaHUX KPiO3aXMCHHUX
CepeIOBULL JI03BOJISL€ 3HAUHO IIOKPALIUTH PE3YJIbTaTU KPIOKOH-
CEepBYBAaHHS €PUTPOLUTIB KOHS 1 OHKa.
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Recently the interest of researchers in animal blood
transfusion has significantly increased [K. Yagi, 2016]. Cryo-
preservation is a reliable method for long-term storage
of blood components. Either glycerol or 1,2-propanediol-
based cryoprotective media are traditionally used for human
erythrocyte freezing, but they have low efficiency for bull,
rabbit, equine, feline and canine erythrocytes [D. Pogozhykh,
2017, O.M. Denisova, 2006]. Combined cryoprotective media
are more efficient for cryopreservation of many biological
objects. In biomedical studies one uses fluorescent dyes to
evaluate the cell viability and visualize cell structures.

This research aim was to study the possibility of using
fluorescent dyes to assess the state of equine and bovine
erythrocytes after cryopreservation in combined cryoprotective
media.

The equine and bovine erythrocytes were washed, mixed
with cryoprotective media in 1:1 ratio and incubated at room
temperature for 15 min. The specimens were frozen by
immersion into liquid nitrogen, and thawed in a water bath.
The cells were washed from the cryopreservation medium
once with 0.6 M NaCl and twice with 0.15 M NaCl, pH 7.4.
For erythrocyte staining the fluorescent dyes Square-460
and 3-DAB (SETA BioMedicals, USA) were used. Fluores-
cence studies were performed using FACS Calibur flow
cytometer (BD, USA) and AxioObserverZ1 microscope (Carl
Zeiss, Germany).

The Square-460 and 3-DAB were revealed to stain well
the whole erythrocyte membranes and to have a limited
permeability into the cell, as evidenced by less bright lumi-
nescence of the cytoplasm. During erythrocyte membrane
damaging there was observed an enhanced fluorescence of
cells, associated with an increased number of hydrophobic
binding sites, since the intracellular structures were getting
available for dyes. According to the flow cytometry data, after
equine erythrocyte freeze-thawing in the presence of DMSO-
based cryoprotective medium there was observed an increased
number of events by 10.5% in the right side of point chart.
The equine erythrocyte washing of cryoprotectant entailed
no recovery of cell distribution. After freeze-thawing in the
presence of the combined DMSO and PEO-1500-contained
medium, the changes in histogram were observed only for 1.7%
of equine erythrocytes, and after washing of the medium the
cell distribution returned to the control values.

Thus, the fluorescent dyes may be successfully applied
to assess the state of frozen-thawed erythrocytes. The use of
the combined cryoprotective media enables to significantly
improve the cryopreservation outcomes for equine and bovine
erythrocytes.
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