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KoncepBoBana moHOpCchKa KpoB I TpaHCcdy3ii 3a-
JIGKHO Bifl KOHCEPBYIOUOTO PO3UHHY 30€pIiracThCs MPOTATOM
35 abo 42 ni6 [G. Barshtein et al., 2018]. Y mporeci ri-
MOTEPMIYHOTO 30epiraHHs B €pPUTPOIUTAX BiAOYBAIOTHCS
6ioxiMiuHi 1 6io(hi3n4HI TpoIecH, SKi BUKIUKAIOTh METabo-
JYHI Ta CTPYKTYPHI 3MiHH €PUTPOLMTIB, PEMOIEITIOBAHHS
KIITHHHOT MeMOpaHH Ta KOMMIO3uLii nuTomtazmu [A. Alsha-
lani et al., 2018]. TToka3HUK 30epEKEHOCTI EPUTPOIIHTIB
3QJISKUTh BiJl CKJIaLy KOHCEPBYIOYOIO PO3YMHY Ta HPOTO-
Koty 00poOku epurpouutiB [A. D’Alessandro et al., 2018].
BcranosieHo, mo y mporeci TimoTepMidHOro 30epiraHHs
HU3BKI JO3H 030HY MO3UTHUBHO BIUTMBAIOTH HAa PEOJIOTIUHI Ta
enexTpryHi BracTuBocTi kpoBi [H. Baieth ef al., 2012]. Ile
MOXe OyTH TOB’S3aHO 3 SBUIIEM NEepeXpecHOi amanTarii:
BHACIIOK JIii OTHOTO BHJTy CTPECY MiABUIIYETHCS CTIMKICTH
KJITHH JI0 {HIINX BUMIB CTPECY.

Merta poOOTH — JOCIIKEHHS BIUTMBY OKHCHOTO CTPECY,
BUKJIMKAHOTO 030HOM, Ha OCMOTHYHY KPUXKICTH Ta PO3IO-
JUTICHHS 32 iHAeKCOM C(hepUIHOCTI epUTPOIUTIB JIONUHH 1
OapaHa y mporieci TiMoTepMIYHOTO 30epiraHHsl.

EputpounTn mronuHu Ta OapaHa BiAMHBAIN Ta 030HY-
Bay (120 mxr/mi). KoHTpombHI Ta 030HOBaHI €pUTPOIIUTH
pecycnientyBaian pozunHoM Oncepa abo 5%-ro MaHITy Ha
¢iziomorianomy posumHi (1:1) Ta 30epiramu 2 Micsmi npu
4°C. OcMOTHYHY KPUXKICTh €PUTPOLUTIB JOCITIKYBaIH
3a piBHEM IX reMoiizy y TimoToHigHHX po3unHax NaCl. 3a
JaHUMH MaJlOKyTOBOTO PO3CIFOBaHHS BHU3HAYAJIH JOJIO
30epexkeHnx KiIiTHH. Ha migcraBi ¢i3nko-mMaTeMaTHIHOL
MOIeITi TIMTOTOHIYHOTO TeMOTi3y Y PO3UMHI HEMPOHUKAFOYO1
PEYOBMHHU Ta CKCHEPUMEHTAJIbHUX KPUBHX OCMOTHYHOT
KPHUXKOCTI BU3HAYAIH IIUTHHICTH PO3IIOALTY EPUTPOIHTIB 32
inexcom cepranocti [O.1. Gordiyenko et al., 2004].

KpuBa mizpHOCTI pO3NOAITY SK KOHTPOJIBHHX, TaK i
030HOBAaHMX EPUTPOIUTIB OapaHa 3a iHAEKCOM C(HEepHIHOCTI
Ma€ By3BbKHI TOCTPHH MK i3 MakcuMyMoM 1,48, ToOTO myst
MOIYJIALT ePUTPOIMTIB OapaHa XapaKTepHi BUCOKA OIHO-
PITHICT 1 HM3BKUH 1HAEKC cepranocTi. KprBa miinmpHOCTI
PO3MOITY KOHTPOJIBHUX EPUTPOLMTIB JFOAMHH 32 THICKCOM
ceprIHOCTI Ma€e OUTBIN TOJOTHI MK 13 MakCHMyMoM 1,75.
ITicns 2-MiCSYHOTO TIMOTEPMIYHOTO 30epiraHHs KOHTPOIb-
HUX SPUTPOIUTIB JIOAWHH Ta O0apaHa y CepeOBHUINI 3 Ma-
HITOM CIIOCTEpIraroThCs 3MiHa (OpMH KpUBOI MIUTBHOCTI
pO3MOiIeHHS 3a iHAeKCOM c(epUIHOCTI Ta 11 3MiIeHHs
JI0 Jiama3oHy OUThIT BHCOKHUX iHAeKciB. [licis 30epiraHHs
030HOBAaHMX EPUTPOIUTIB JTIONUHN Y CEPEHIOBHIII 3 MAHITOM
BHABIICHO JIBi TIOMYJAIil EPUTPOIHTIB i3 MAKCHMYyMaMH
IIUTBHOCTI PO3MOAUTCHHS 3a iHxekcamu chepuarocti — 1,75
1 2,56. 36epirannasa y cepenosumii OncBepa KOHTPOIBHUX
1l 030HOBAaHMX EPUTPOLIUTIB JIONMHH BUKJIHMKAE 3MILICHHS
TTiKa PO3MOILICHHS A0 HI3bKUX 1HAEKCIB C(HEPHIHOCTI.

TakyM YMHOM, BIUIMB O30HYBaHHS Ha CTaH €PUTPOLU-
TiB 32 YMOB TilIOTEPMIYHOTO 30epiraHHs 3aJIEeKUThH Bif
KOHCEPBYIOYOTO CEpPEIOBHILIA.
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Preserved donor blood for transfusion is usually stored
for 35 or 42 days, depending on the preservative solution
[Barshtein G. ef al., 2018]. During hypothermic storage,
there are biochemical and biophysical processes resulting
in metabolic and structural changes in erythrocytes, re-
modelling of the cellular membrane and cytoplasmic
compositions [ A. Alshalaniet ez al., 2018]. Significantly
affect the integrity of erythrocytes, composition of preser-
vative solution and the protocol for treatment of red
blood cells [D’Alessandro A. et al., 2018]. It has been
found that low-dose ozone positively affects the rheolo-
gical and electrical properties of blood during hypo-
thermic storage [H. Baieth ef al., 2012]. Such results may
be related to cross-adaptation phenomenon, when after
the action of one type of stress (ozone), the resistance of
cells to other types of stress (hypothermic storage) is increa-
sed.

The research aim was to study the effect of oxidative
stress caused by ozone on osmotic fragility and distri-
bution of the spherical index of human and ovine erythro-
cytes at hypothermic storage.

Human and ovine red blood cells were washed and
ozonated (120 pg/ml). Then control and ozonized erythro-
cytes were resuspended with Olsver solution or 5% man-
nitol in saline (1:1) and stored for 2 months at 4°C. Os-
motic fragility of erythrocytes was investigated by the
level of erythrocyte hemolysis in hypotonic NaCl so-
lutions. According to the data of small-angle scattering,
the integrity of the stored cells was determined. Based
on the physico-mathematical model of hypotonic hemo-
lysis in the solution of non-penetrating substance from
the experimental curves of osmotic fragility, the den-
sity of erythrocytes’ distribution by the spherical index
was determined [O.1. Gordiyenko et al., 2004].

It was found that the curve of the density distribution
of both control and ozonized ovine erythrocytes has a
narrow acute peak with a maximum of 1.48, which sug-
gests a high homogeneity of the erythrocytes population
with a low spherical index. Peak of the curve of the
distribution by the spherical index of control human ery-
throcytes is more sloping with a maximum of 1.75. Hypo-
thermic storage of control human and ovine erythrocytes
in a mannitol medium for 2 months leads to a change
in the shape of the density distribution curve by the sphe-
rical index and displacement to a range of higher in-
dices. After storage of ozonized human erythrocytes
in mannitol medium, two populations of erythrocytes
with maximums of distribution density by the spherical
indices were 1.75 and 2.56. Storage in the Olsver medium,
both control and ozonized human erythrocytes, resulting
in distribution peak of low spherical indices.

Thus, the effect of ozonation on the state of erythro-
cytes during hypothermic storage depends on the com-
position of the preservative medium.

npo6nemu Kpiobionorii i kpiomeauUMHN

problems of cryobiology and cryomedicine
Tom/volume 29, Ne/issue 2, 2019




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (Uncoated FOGRA29 \050ISO 12647-2:2004\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 1200
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages false
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 1200
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages false
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages false
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /RUS <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


