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The properties of water in the RBC membranes according to dielectric
measurement: effect of radiotherapy
'Kharkiv National Medical University, Kharkiv, Ukraine
*Warsaw University of Technology, Warsaw, Poland

The state of cells and their reaction in the stress load in diagnosis and
treatment is expressed in a change in the ratio of free water and water
bound in the macromolecules of the cell membranes [1-2]. This ratio af-
fects the complex value of the permittivity, since in bound water the me-
chanical moment is determined by the mass of the macromolecule. The
most informative such measurements will be in the frequency range, in-
cluding the frequency of free water relaxation, which determines the rela-
tionship between bound and free water and involves measurements in the
frequency range of relaxation of water molecules, i.e. near the frequency of
10 GHz [3-5].

In this paper, we consider the effect of radiotherapy X-ray (total focal dose
45-50 Gy), by microwave dielectrometry method (f = 9.2 GHz), on the
state of water in membranes of cells on the models of red blood cells
(RBC) of patients with lung cancer, breast cancer, stomach cancer and
healthy donors. The temperature-dependent differences, in the distribution
of absorbed energy in cells were experimentally determined. The general-
ized results made it possible to calculate the relative values of transmem-
brane potentials near the cell membrane with a layer of bound water in two
molecules thick on the inner and outer surfaces of the cell membrane. Esti-
mation of hydration energy of bound water predicted by the model calcula-
tions shows an increase in the number of bound water regions in contact
with the membrane or inside the membrane of state of oncology, in accord-
ance with the volume percentage of bound water, which leads to a spatial
change in the average number of hydrogen bonds per water molecule.

The results presented suggest that the change in the dielectric parameters of
the RBC is associated with an overall increase in the defect in membranes
RBC of cancer patients. This effect is exacerbated by ambient temperature,
probably due to the local, temperature-dependent transitions of the lipid

components of the membranes.
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benas O.H., I'ysenesuu U.A.
MenunuHckasi pu3uKa Kak cpeAcTBO GopMUpPOBaHHUs MeTaNpeaAMeT-
HOM KOMIIETEHTHOCTH
YO «benopycckuii TOCy1apCTBEHHBIN MEIUIIMHCKUN YHUBEPCUTETY,
Mumnck, Pecybnuka benapych
dopMHUpoBaHHE METANPEIMETHBIX KOMIICTCHIIUI CTYJICHTOB CTaHOBSITCS
CYIIECTBEHHBIM 3JIEMEHTOM MEAHUIIMHCKOTO 00pa3oBaHUs MO MPHUYMHE HC-
MOJIb30BaHUS KOJIMYECTBEHHBIX MTOKA3aTeNel BO BCEX OCHOBHBIX HaIlpaBiie-
HUSX MEIUIUHBL. TUATHOCTUKH, JICUCHUH, PCaOWITUTAIINN U TPODQUIAKTHKU
3a0o0neBaHuil; BOSHUKHOBEHHE M TPOTEKAaHWE psia 3a00JeBaHMiA paccMar-
pHUBAIOTCS KaK IMPOIECC, MPOUCXOASIINI Ha MOJIEKyIIpHOM yposae. Ilo-
MHMO 3TOTr0, KOJIMYECTBEHHOW OIICHKE IOJJICKUT TAaKKE U COCTOSHUC
OKpYy>Xaromed cpenbl (IpUPOAHBIE U TPOU3BOJCTBEHHBIE (DAKTOPHI, KaK B
OOBIUHBIX, TaK M B YPE3BbIUAWHBIX CHUTyalmsx). l[IpocnexnBaercss Taxxe
TEHACHINSA K CYIIECTBEHHOMY BO3PAaCTaHHIO aIllapaTypHBIX (MHCTPYMEH-
TaJbHBIX) METOJIOB JAMATHOCTHKH U JICUCHUS, BCE OOJBIICE KOIUICCTBO M-
ArHOCTHYECKUX U JIEYeOHBIX MPOLEyp yaaeTcs (popMaan30Bath.
CoBpeMeHHBIE METUIIMHCKHE HCCIEAOBAaHUS HEBO3MOXHBI 0e3 cruMOmo3a
Ono(M3NYECKUX 3HAHUN, METUIIUHBI U (hapMakojioruu. B cBeTe 3Toro Kypc
«MeaunuHCKast © Ouoioruueckas (Gu3nka» B MEAUIMHCKUAX By3aX MPU3BaH
obecneunTs (opMHpPOBaHHE W TOCIEAYIONIEe MPUMEHEHHE YyKa3aHHBIX
KOMIICTCHIIUH, TTPH 3TOM B MPETOAaBaHUU JTJAHHOTO Kypca OoJbIoe 3Have-
HUE UMEET METOA0JIOTHUECKask HAPaBICHHOCTD.
Kypc MeaummHCcKoi 1 OMOJIOTHYIECKON (U3MKU 0a3upyeTcs Ha IMIKOJILHOM
Kypce QHU3UKH, B CBA3H C 3TUM OUY€Hb BaXKHBI 3HAHUS, TIOJTYIECHHBIE BO Bpe-
Msl OOYYCHHS B YUPEIKICHUSIX OOIEro CpeHEro oopa3oBaHms, Kacarolue-
Csl OCHOBHBIX (DM3MUYECKUX 3aKOHOB M (pu3mueckux nousatuil. [lpm sToM B
MpernoAaBaHu Kypca OOJbIIOe 3HAYEHHE MMEET METOH0IOTHYecKas
HaIpPaBJIEHHOCTh, KOTOPAs TOJKHA (POPMHUPOBATH Y CTYJCHTOB JIOTHYECKOE
MBIIUICHUE U P CICIU(PUICCKUX YMEHUM.
OmHrM W3 BaXKHEWIIMX MOHATHN (DM3WKH SBISIETCA MOHITHE «IHEPTHI»,
KOTOPOE IUPOKO HCIONB3YeTCS M B JPYTUX ECTCCTBCHHBIX HAayKaX — XH-
Muu, ouonorun. GopMUpOBaHUE TIOHSATHUS «IHEPTUS» UMEET BAXKHOE 3HA-
YeHHe IS Pa3BUTHUS Y CTYJIEHTOB HAYYHOTO MHPOBO33PEHUS U 1S (OpMu-
poBaHusA OMOPU3NUECKHX KOMITeTeHINHA. OHAaKO, B METOJMKE H3YUCHHS
JTAHHOTO 3aKOHAa B MEMIIMHCKOM BY3€ CYIIECTBYIOT HEIOCTATKH, 3aKIO-
Yaromuecs B TOM, YTO HE PACKPBIBAETCS TOJDKHBIM 00pa3oM ero pojb B
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