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[Tpn nHTOKCHKALIMK OpraHn3Ma U3MeHseTcs (PyHKINO-
HaJIbHOE COCTOSIHHE KJIETOK KPOBH. [17151 BBIpaOOTKM NPaBHITb-
HOH TaKTHKH JIEYeHNs] HCOOXOIMMO 3HaTh MEXaHH3M BO3HHUK-
HOBEHHS ITATOJIOTHYECKHUX HApyIIEHUH B KPACHBIX KIIETKaxX
KpOBH.

Hens paboTsl — U3yYNTh U3MEHEHHE HAHOCTPYKTYPHI
MeMOpaH IPUTPOLIUTOB ITPU HHTOKCUKAIIMK KPOBH in Vitro
B pe3yJibTare JedCcTBUsE (PapMaKOJIOTHUeCKIX M XUMHYECKUX
IperapaToB BEICOKOH KOHIICHTPAIIHH.

MOoHOCTIOH KJIETOK TOTOBHIIU M3 KPOBH 3A0POBBIX TIOHO-
POB ¢ moMoIIkI0 yeTpoiicTBa «V-Samplery» («Microscopy
Vision», Actpanus). Bce moHOpH! namu 1o0poBOIBEHOE
corviacye Ha UCCIIeJOBaHHUE CBOSH KPOBH B COOTBETCTBHH C
HopMamu dtHueckoro komurera HUMOP. B MukpoBeTsl
(200 mx) ¢ kpoBbio 1 DJITA 106aBIAIM PaCTBOPHI FTeMUHA,
(ypocemuna, xoprnpomasuna, ZnSO,. DTH BENECTBA OKa-
3BIBAIOT BO3JCHCTBHE HA OeIKn MeMOpaH 3puTponnToB. KoH-
[IEHTpAaIKs BELIeCTB U3MEHIACh B KPOBH in vitro ot 0,1 1o
5 MM. U3o6paxeHus KiIeTok, MeMOpaH, X (pparMeHTOB
NOJIy4aJId C TIOMOIIBK) aTOMHOM CUIJIOBOM MHKDPOCKOIIUHU
(ACM) («(NTEGRA Primay, «NT-MDT», P®) B niorykoHTaKT-
HOM U KOHTAKTHOM peXuMax. J[1st monydeHus qeTaabHOro
U300paKeHNS HAHOCTPYKTYPHI HCIIOIB30BAIN IPOCTPAHCT-
BeHHOe Dyphe nmpeodpazoBaHue.

C nomommsio ACM nonryueHsl n300paskeHnst MeMOpaH
KJIeToK. [IpoBeieH KONMM4YeCTBeHHBIH aHAJIN3 NapaMeTpoB
HaAHOCTPYKTYPHI 10 U TTOCIIE BO3JEHCTBHS. DKCIICPUMEHTAIIb-
HO YCTaHOBJICHO, YTO ITPH ICHCTBUH yKa3aHHBIX NIPETIapaToB
BO3HHKAJIHM CHENN(PUUECKHE CTPYKTYpPHl Ha TIOBEPXHOCTH
MeMOpaH KpacHBIX KIIETOK KPOBH. B 3aBUCMMOCTH OT KOH-
[EHTpAINY IPErapaToB X JHaMeTp BapbupoBaiics oT 70 1o
1000 1M, a BeicoTa oT 10 1o 100 HM. @opmMa BO3HUKAIOIMINX
YIOPSIOUEHHBIX CTPYKTYP crieluduiHa Ui Ka)J10ro npe-
napara. /[efictBue reMuHa NpuBOJIUIIO K BO3HUKHOBEHUIO
JIOMEHOB C 3€pHUCTOHN CTPYKTYpOH, XJIOpIpoOMa3uHa —
LIEIEBUIHBIX CTPYKTYP, GypoceMuia — KOJIbLEBBIX 00pa3o-
BaHM, NOHOB IIMHKA — CETEBBIX CTPYKTYp. B onbITax mpo-
BOJMJIM KOPPEKIIMIO HAHOCTPYKTYPHI C MOMOIIBIO aJIb0y-
MHHA 1 IepPTOPYIIIEPOTHON IMYIIBCHH.

WHTOKCHKanUS KPOBH in Vifro CyIIECTBEHHO BIUSCT Ha
HAaHOCTPYKTYpy MeMOpaH spuTponuroB. Habmronaemsre
W3MEHEHUS MOTYT OBITh CBSI3aHbI C HAPYILIEHUEM COOCTBEH-
HBIX napameTpoB MemoOpansbl (flickering, cnekTpHUHOBBIN
MaTpHKc, OEIKOBBIE KIacTepsl). MI3ydeHue HaHOCTPYKTYPHI
Ba)KHO JJI51 yCTAHOBJICHHSI MEXaHU3Ma BIMSHUS (PU3HUECKUX
U XUMHYECKUX (pakTOPOB Ha MEMOPaHBI KJIETOK KPOBH.
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Functional state of blood cells changes during organism
intoxication. To develop a proper therapeutic approach we
should know the mechanism of appearing pathological
disorders in red blood cells.

The research aim was to study the changes of erythro-
cyte membrane nanostructure during blood intoxication in
vitro under effect of pharmacological and chemical prepara-
tions of high concentration.

Cell monolayers were prepared from blood of healthy
donors with V-Sampler (Microscopy Vision, Australia). All
the donors consented for investigation of their blood accor-
ding to the Guidelines of SRIGR Ethics Committee. Micro-
vettes (200ul) with blood and EDTA were supplemented
with solutions of hemin, furosemide, chlorpromazine, ZnSO,.
These substances affect the erythrocyte protein membra-
nes. Concentration of substances was changed in blood in
vitro from 0.1 up to 5 mM. Images of cells, membranes, their
fragments were obtained with atomic force microscopy
(AFM) (NTEGRA Prima, NT-MDT, Russia) in semi-contact
and contact regimens. To obtain a detailed representation
of nanostructure we used space Fourier transform.

The images of cell membranes were obtained with AFM.
Quantitative analysis of nanostructure parameters prior to
and after exposure has been performed. We experimentally
proved that specific structures appeared on a membrane
surface of red blood cells during effect of mentioned prepa-
rations. Depending on concentration of preparations their
diameter varied from 70 up to 1,000 nm, and the height did
from 10 up to 100 nm. The shape of appearing ordered struc-
tures was specific for each preparation. Hemin effect indu-
ced the appearance of domains with granular structure,
chlorpromazine did with fissured structures, for furosemide
it was ring formations, zinc ions were with net structures.
During experiments we corrected nanostructure with albumin
and perfluoridecarbon emulsion.

Blood intoxication in vitro significantly affects the eryth-
rocyte membrane nanostructure. The observed changes
may be associated with disorder of own membrane para-
meters (flickering, spectrin matrix, protein clusters). Study
of nanostructure is important to reveal the mechanism of
physico-chemical factors effect on blood cell membranes.
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