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IIpu auuTenbHOM XpaHEHUU JOHOPCKOM KPOBU 3PUTPO-
IIUTHI, TIOMEIIEHHBIE B HCKYCCTBEHHYIO CPEAy TEMOKOHCEP-
BaHTa, U3MEHSIOT CBOE (QyHKIMOHAIbHOE cocTosiHue. [Ipn
9TOM n3MeHsiercst ux Moposorust. st n3ydeHus MexaHu3-
MOB MOBPEXICHHS KJIETOK KPOBH HEOOXOIMMO HCCIIEI0BaTh
U3MEHEHHE HAHOCTPYKTYPbI TIOBEPXHOCTH MEMOpaH.

[enb paboThl — U3yYUTh U3MEHEHHsI HAHOCTPYKTYPbI
MOBEPXHOCTH MEMOPaH 3pUTPOLIUTOB MPH XPaHEHUH IOHOP-
cKo#t KpoBH B TeueHue 30 CyToK.

3a60p KpOBH OCYIIECTBUIM Ha 6a3e TOPOJCKOM KITMHH-
yeckoit 6ompHUIE! HM. C.I1. BoTkiHA y 4 310pOBBIX JOHOPOB
B Bo3pacTe oT 27 10 35 JeT U XpaHWIH B KOHTeHHepax ¢
koHcepBanToM LIDIIA-1 B Teuenne 30 CyTOK mpu TemIepa-
Type 4°C B cooTBeTcTBHHU C pekomeHmammsivu BO3. Bee
JIOHOPBI Jaiu T0OpPOBOJIFHOE COIIacHe Ha MCCIICOBaHHE
CBOEH KPOBHM B COOTBETCTBHM C HOPMAaMH ITHUYECKOIO
xomutera HUMOP. B nens npoBeaenus onbita (1,6, 12, 19 u
30-e cyTku xpaHeHus) otoupanu npody (10 mi). OnbIThl
npoBoawy pu Temneparype 19°C. M306paxeHns KIeToK
U MeMOpaH IMOJIy4ajy C MMOMOIIBI0 aTOMHOTO CHJIOBOTO
mukpockona (ACM), «NTEGRA prima» («NT-MDT»,
Poccust). s nccnenoBaHus U3MEHEHUS HAHOCTPYKTYPBI
UCTIOIB30BAIM METOJ KaJHOPOBAHHOM 3JIEKTPONOPAINH.
IIpoBoauu aHaJIM3bl KPOBH.

ACM-u306paskerust ancamO:s KiteTok B rionie 100%100 mxm
MIOKa3aJIH, 4To B 1-€ CyTKM XpaHEeHHUs Ipeo0I1aiaiy AUCKOLH-
ThI 85 + 7%, Ha 6-€ CyTKH KOJTMYECTBO SXUHOIUTOB YBEJINYH-
J10¢h 110 38 + 5%, a Ha 30-¢ cyTku — 10 96 £+ 3% (B OCHOBHOM
cheposxuHonUTOB). ACM-n300pakerns B mosie 10%10 Mkm
TI03BOJIMJIM BBISIBUTB CTPYKTYPHBIE OCOOCHHOCTH OTACIBHBIX
kieTok. ACM-u3o06pakeHus B ose 11 MKM 1mokazaiu, 4To
B IIpOLIECCe XPaHEHNS BOSHUKAIIM HApYIICHNs HAHOCTPYK-
TypBI MEMOpaH KpacHBIX KJIETOK KpoBu. Ha 6-e cyTku moss-
nsumuch aedexTs! B Membpane (D = 80-100 um, 2= 6-10 HM).
Ha 19-e cyTKH NOSBIISUTCH MHOTOYPOBHEBBIE BBIPOCTHI (D =
500-800 1M, 7 =50-120 HM), ITPH ITOM CYIIIECTBEHHO H3Me-
Hsu1ack MopdoJiorust kierok. MiaMeHeHue napameTpoB HaHO-
CTPYKTYpPBI MEMOpPaH XOpOIIO KOPPETHUPOBATIO C U3MEHE-
HHEM KOHCTaHTBI CKOPOCTH TeMOJIN3a MPH KaJTuOpoBaHHOK
3JeKTponopanru. Bo BpeMs XpaHEHHS OJHOBPEMEHHO
C U3MEHEHHEM HaHOCTPYKTYPhl MEMOpaH KJIETOK IIPOUCXO-
U0 U U3MEHEHHE MapaMeTpoB KPOBH: YMEHBIICHHE
BOCCTAHOBJIGHHOTO TNIyTaTHOHA, KOHIICHTPAIIUHU TJIFOKO3BI,
pH, rematoxpuTa; yBenuueHue conepxanus HoHoB K* nre-
MOIJIOOMHA B ILIa3Me; 10CTOBEPHBIX M3MEHEHHH aKTHBHOCTH
KaTajasbl U CIIEKTPa OKCUTeMOIIO0OHHA He 3a()UKCHPOBAHO.

JmutensHoe (10 30 CyTOK) XpaHEeHHE IIEeTbHON KPOBH MPH
4°C conpoBOXIaeTCs N3MEHEHHEM HAaHOCTPYKTYPbI MEMO-
PaH 3pUTPOLMTOB, YTO XOPOIIO KOPPETHPYET C AMHAMHUKON
U3MEHEeHUs] MOP(OJIOTHH KJIIETOK U pe3yJIbTaTaMy aHAIIM30B
KPOBH.
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During donor’s blood long-term storage the erythro-
cytes, placed into an artificial medium of hemopreservative,
change their functional state. In this case their morphology
alters as well. In order to study the injury mechanisms of
blood cells of necessity is to investigate a changed nano-
structure of membrane surface. This research was aimed to
study a change in nanostructure of erythrocyte membrane
surface during donor’s blood storage within 30 days. Blood
sampling was implemented at S.P. Botkin City Clinical Hos-
pital in 4 healthy donors aged from 27 to 35 years and stored
into the containers with CPDA-1 preservative for 30 days
at4°C in accordance with the WHO guidelines. All donors
gave a voluntary consent for their blood study according
to the statements of Ethics Committee of V.A. Negovsky
Research Institute of General Reanimatology of the Rus-
sian Academy of Sciences. On the day of experiment per-
formance (1, 6, 12, 19 and 30 day of storage), a sample (10
ml) was collected. The experiments were carried-out at 19°
C. The images of cells and membranes were obtained using
the atomic force microscope (AFM), NTEGRA prima (NT-
MDT, Russia). The method of calibrated electroporation
was applied to investigate the change in nanostructure.
Blood tests were done.

The AFM images of cells ensemble in 100%100 pm field
showed diskocytes of 85 + 7% as predominating in the 1%
day of storage, to the 6™ and 30" days a number of echino-
cytes increased up to 38 + 5 and 96 + 3% (mostly spheroechi-
nocytes), correspondingly. The AFM images in 10x10 pm
field enabled the revealing of structural peculiarities of cer-
tain cells. Those in 1x1 pm showed the disorders in erythro-
cyte membrane nanostructure as occurring during storage.
To the 6™ day the defects in membrane (D =80-100 nm, =
6-10 nm) occurred. To the 19" day the multilayered proc-
esses (D =500-800 nm, h=50-120 nm) occurred, herewith
there was a significant change in cell morphology. The al-
tered parameters in membrane nanostructure correlated well
with a change in hemolysis rate constant under calibrated
electroporation. During storage, simultaneously with an
alteration in cell membrane nanostructure the blood param-
eters changed as well: decrease in reduced glutathione, glu-
cose concentration, pH, hematocrit, increase in K*ions and
hemoglobin content in plasma; no statistically significant
changes in catalase activity and oxyhemoglobin spectrum
were recorded.

A long-term (up to 30 days) storage of the whole blood
at 4°C is accompanied by change in erythrocyte membranes
nanostructure, correlating well with the dynamics of change
in cell morphology and blood test results.
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