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W3ydeHne CTPYKTYypHl KPacHBIX KJIETOK KPOBHU INPHU
KPOBOIIOTEPE B PE3yIbTATE ONEPATHBHBIX BMEIIATENHCTB U
TpaBM SIBJISIETCSl OJJHOM M3 aKTyaJIbHBIX 3a/1ad peaHuMa-
Tonoruu. KpacHble KJIeTKH KpOBH MPEJCTABISIIOT 0COOBIN
HHTEpeC B KaUueCTBE 00BEKTa NCCIIEIOBAHMS, TAK KAK IMEHHO
OHHU OIIPEAEISIIOT ra30TPAHCIIOPTHYIO (PYHKIIMIO KPOBH.

Lenp paboOTHl — U3YyUUTH HAPYIICHHE HAHOCTPYKTYPHI
MeMOpaH 3pUTPOLIMTOB IIPH KPOBOIIOTEPSIX B KIMHHUKE.

Uccnenosanu 17 manueHTOB ¢ HaTONOTHEH CIIMHHOTO
MO3Ta U 15 MaIMeHToB ¢ TSHKENION COYeTaHHOW TPaBMOM.
Bce nonops! anmu o6poBOIBHOE COTTIACHE Ha HCCIICIOBAHUE
CBOEH KPOBHU B COOTBETCTBUH C HOPMAMHU ITHIECKOTO KOMH-
teta HUMOP. O6¢nenoBany Tpu rpymns! O0IBHBIX C MUHHU-
MajbHOU KpoBomoTeper 10 300 mu, cpenneit — 500 M u
MaccuBHOU — Oombrre 1000 mu1. M300paskenus ¢parmen-
TOB CTPYKTYPBI HOBEPXHOCTH MEMOPAH 3pUTPOLIMTOB ITOJY-
YaJIi ¢ TOMOIIBIO aTOMHOTO CHIIOBOTO MUKpockona (ACM)
«NTEGRA Primay («(NT-MDT», Poccus). J{st xonmgect-
BEHHOT'0 aHAJIM3a [IAPaMETPOB MUKPOCTPYKTYPBI H300paske-
HHE ITOBEPXHOCTH MEMOpPaHBI pasjarajii Ha HOBEPXHOCTH
TpeX MOPAIKOB C IMOMOIIBIO IPOCTPaHCTBEHHOTO Pypre-
npeobpazoBaHUs.

B xoHTpOIEHOM MOHOCIOE 10 onepannu 85% KIIeTOK —
JVICKOITUTHI, OCTAJIbHBIE KJICTKA UMETH H3MEHEHHYIO (OopMy
(3XMHOLIUTHI, TIOCKHE, ¢ TITyOoKo# BaguHoi). ITocie ome-
pauuu Habmoganock u3MeneHue hopmsl kiieTok. Ha Tpetunit
JICHb KOJIMYECTBO JIMCKOLIMTOB Y MAIJMEHTOB IEPBOH I'PYIIITHI
YMEHBLIWIOCH 110 34, BTOpoH — 10 54, a Tpetbeid — 10 56%.
K maTeIM cyTKaM KOJMYECTBO AMCKOIUTOB Yy TAIICHTOB
MIEPBOH ¥ BTOPOU T'pyII MPHOIMKAIOCH K KOHTPOIBHBIM
3HAUCHHUSIM, a B TPEThEH IPYIIIE MO-TIPEKHEMY OCTaBaJIOCh
okono 50%. Hapsay ¢ u3MeHeHHEM MaKpOCTPYKTypHI
Habromanack TUHAMHKa HapyIIEHUs MapaMeTpoB HaHO-
CTPYKTYPBI MEMOpaH KJIeToK. Uepes CyTKH MocJe onepauu
Y BCEX OONBHBIX BO3pACTaja BBICOTA MEPBOTO MOPAIKA /1,
B 3—5 pa3, K IATHIM CyTKaM CTPEMHIJIACH K KOHTPOIIIO Y 00JIb-
HbIX C MUHUMAJIbHOM U CpeiHell KpoBOMOTEpEi, HO OCTaBa-
JIach YBEIMUEHHOU B 5 pa3 y O0JIbHBIX C MACCHBHON KPOBO-
motepeid. [1pu TsoKenoi coueTaHHOM TpaBMe TaKKe HaOITio-
JIaJIoCh M3MEHEHHE MTapaMeTPOB HAHOCTPYKTYPBI MEMOpaH.

Y GOJBHBIX ¢ KpOBONOTEpEeH HabIIfoaeTesl M3MEHEHNE
HaHOCTPYKTYpBI MEMOpaH 3puTponnToB. KonmmuecTBeHHBIH
anamm3 ACM-m300paxeHu TOKa3bIBACT, YTO CTEIICHD H3Me-
HEHHS HAHOCTPYKTYPBI XOPOILO KOPPEIUPYET ¢ 00BEMOM
KPOBOIIOTEPH.
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Studying the structure of red blood cells in blood loss
as a result of surgeries or traumas is one of the actual tasks
in emergency medicine. Red blood cells are of particular in-
terest as an object of study, since namely they determine
the gas-transport function of blood.

The research aim was to study the disorder in erythro-
cyte membrane nanostructure during blood loss in clinic.

We investigated 17 patients with spinal cord pathology
and 15 ones with severe combined injuries. All the donors
gave a voluntary consent for studying their blood according
to the statements of Ethics Committee of V.A. Negovsky
Research Institute of General Reanimatology of the Russian
Academy of Sciences. We examined three groups of patients
with the minimum blood loss up to 300 ml, medium — 500 ml
and massive one —more than 1,000 ml. The images of surface
structure fragments of erythrocyte membranes were ob-
tained with atomic force microscopy (AFM) NTEGRA Prima
(NT-MDT, Russia). For a quantitative analysis of micro-
structure parameters the image of membrane surface was
decomposed on surface of three orders by means of spatial
Fourier transform.

In the control monolayer prior to surgery 85% of cells
were discocytes, other cells had a changed shape (echino-
cytes were flat, with deep cavity). A change in cell shape
was observed after surgery. To the 3™ day a number of dis-
cocytes in patients of the first, second and third groups
decreased down to 34, 54 and 56%, correspondingly. To the
5™ day the discocyte number in patients of the first and
second groups was close to the control values, and in the
third one it still remained about 50%. Along with a changed
macrostructure there was also observed the dynamics of
disorder in nanostructure parameters of cell membranes.
One day after surgery, there was an increase in first-order
height 4 by 3-5 times in all the patients, to the 5" day it
approached the control in patients with the minimum and
medium blood loss, but remained 5-fold increased in patients
with a massive blood loss. There was also observed a change
in parameters of membrane nanostructure in severe com-
bined injury.

In patients with blood loss, we observe a change in
erythrocyte membranes nanostructure. Quantitative analy-
sis of AFM images shows the degree of nanostructure chan-
ge as well correlating with a blood loss volume.
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