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As known, the biological systems of organism cannot function without
water [I]. Most of this water is confined in cells and blood vessels [2, 3].
Investigations connected with observations of membrane hydration are
indispensable for understanding the structure and function of membrane of
RBCs depends of pathology state organism [4, 5]. Microwave dielectric
relaxation measurements present important information on the structure of
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water. Water exhibits a dielectric relaxation peak at 18 GHz at 25°C [6 -8].
Study of the dielectric properties of biological systems can be carried out from
a theoretical and experimental point of view. The experimental approach is
fundamental because it is the first interaction with the biological environment
and provides quantitative and qualitativeanalysis of the object of study. The
results of studies aimed at revealing mechanisms of the pathogenesis of
cardiovascular and cerebrovascular diseases or oncology diseases convincingly
testify to the leading role of the imbalance in the regulation of the
neurchumoral system [9 -11]. Since the realization of the stress reaction of the
organism is directly related to the functional state of the membrane-receptor
complex of cells, it is the changes in the functions of this complex that are
regarded as the main defect that causes a whole cascade of biological reactions
in response to the action of various information signals (biologically active
substances, hormones, allergens , microorganisms, etc.), because the first
events unfold at the level of cell membranes and their receptors. Investigation
of the relationship of disorders with the features of the membrane complex will
allow personifying approaches to the prevention of development and
progression of cerebral circulation or oncology disorders. Evaluation of

hydration was carried out according to the formula ASS = E;N — 8: , Where
A(C,‘S is the decrement of the static permittivity of the solution with respect to

the solvent, E‘SN and 8: are the static permittivity of the solvent and solution,

respectively [11].The static permittivity and conductivity in this work were
measured via the impedance and conductance, respectively.The detected

temperature-dependent changes in the dielectric parameters &, and f g (the

static dielectric constant and the frequency of the dielectric relaxation of water
in the solution)of the shadows and suspension of the blood erythrocytes of
patients, together with the structural and functional properties of the
erythrocyte membranes interconnected with this change, can be considered as
one of the important aspects the relationship between the organism and
disease.For a suspension of erythrocytes of healthy donors, in which systems
dipole-dipole interactions predominate or is initiated the formation of
additional H-bonds is initiated, the layer of disordered water is very small or
absent altogether. Since the activation energy of the hydrogen bond is
estimated at 12.5 kJ/mol [5, 12], in the system the suspension of erythrocytes of
donor, each water molecule forms 1.5 to 2.5 H bonds with neighboring
molecules. In the system the suspension of erythrocytes of ischemic/ of
oncology patients each water molecule forms 1.2 to 2 H / forms 1.3 to 2.1 H
bonds with neighboring molecules. This information is used to develop models
that are in agreement with experimental data. Obviously, to formulate these
models, it is necessary to determine the variables that describe these
phenomena. In this work, thermodynamic models of hydration of red cell
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membranes have been developed based on a two-state structural presentation of
liquid water. In this model, we assume that all structural changes in the
membrane cells can be accounted by solute-solvent water interactions.We
calculate the configurational of the potential energy collected over Monte Carlo
method at temperature range 2-12°C, 12-20°C and 26-36°C, 36-45°C, where
breaks occur, with increasing activation energy. The structural transition is
preceded by the dehydration of the membrane components, which results in a
decrease in the mobility of the water molecules in the erythrocytes.
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HOPMAJIBHBIE BOJIHBI, BOSHUKAIOIIUE ITPU IBUKEHUN
KPOBH B APTEPUHN

B.M. Konaanvxl, B.B. Baualcz, 10.D. 3a6amTal, JLA. BynaBnﬂl
Kuesckuii HayuonanvHulll ynusepcumem, Kues, 01601, Yxpauna
2Hhtcmumym cepoya MO3 Vkpaunwl, Kues, 02660, Yxpauna

B mexanuke kpoBooOpaleHuss — remMoavHamuke [1] Ha TPOTSKEHUH
y’Ke MHOTHX JIeT aKTyalbHa 3ajiaya 0 ME/UICHHBIX IyJIbCOBBIX BOJIHAX, KOTOPhIE
BO3HMKAIOT B MOMEHT BBIOpOCA MOPLMHU KPOBH U3 JIEBOTO XKENYyI04Ka cepAla B
a0pTy U COIMPOBOXKIAIOT MPOLECC ABMKESHUS KPOBH 10 cocynam. OcobeHHocTH
MIOBE/ICHHS ITyJIbCOBOI BOJIHBI B apTEPHUSIX HCCIEAOBAHBI B JaHHOH padoTte (cM.
takxke [2,3]). CBoMM CymIecTBOBaHHEM ITyJILCOBAs BOJIHA 00s3aHAa YIPYTOCTH
CTEHOK COCyJa, KOTOpbIe Ie(OPMHUPYIOTCS TNPH HPOXOXICHUH BOJIHBI IO
cocyny. COOTBETCTBEHHO, TPAaJULMOHHOM pacuyeTHOH MOJENBI0 COCyAa
ABJSIETCS LWIMHIpUYECKass 00OJI0OYKa C YNPYIMMH CTEHKaMH, OKPY)KCHHas
YIPYIroi CpeJoy U 3all0JIHEHHAs KUJIKOCTBIO.

Hamu paccmoTpeH TpexMepHbIM BapuaHT 3Tod 3azaun. Ha puc. 1
MIPeCTaBICHBI PE3yIbTAaThl IPOBEIEHHOTO pacyeTa.

Puc. 1. Pacnpenenenue naBneHuil B NEpEeXOJHOW 30HE apTepuu
(uMnuHapUYecKas CUCTEMa KOOpAMHAT, B KOTOPOM Z-OCh HampaBiieHa BIONb
OCH CUMMETPHUH COCYJIa).

Kax BuaHO U3 3TOro pHCyHKa, pa3Mep MepeXOJHON 30HBI MO MOPAIKY
BEJIMUMHBI PAaBEH paJuycCy apTepuH. AHAIM3 PE3yJIbTaTOB PaOOTHI MO3BOJISET

179



