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5. HaykoBo-TexHi4Ha podoTa

HasBa po6oTHu (YKp)

CTpyKTypHi nepeby 108U 6i0MaKpOMOJIEKYJI i KJIITUH IPU B3a€MOJi 3 HAHOYACTUHKAMU i 610JIOTIYHO aKTUBHUMU PEYOBUHAMU

Ha3zBa po6oTH (aHrJI)

Structural changes of macromolecules and cells on the interaction with nanoparticles and biologically active substance.

Pedepar (yxp)

O6'extn pochimkenns: JHK, xymopodiniH, cupoBaTKoBuil anbOymiH OWKa, CHPOBAaTKOBUN albOyMiH JIOJVHU, HAaHOAJIMAa3H,
HaHOKPUCTAJIM TipOKCUianaTuTy, crosyka 1408, merdopmiH, epuTpouuTH, TPOMOOLUTH, CHpOBaTKa KpoBi. Mera poboTu:
BCTaHOBJIEHHS MEXaHi3MiB CTPYKTYPHHX II€PETBOPEHb 6i0MaKpOMOJIEKYJI i KIITHH IIPU B3aEMO/Iil 3 HAHOYACTUHKAMM i 6i0s10Ti9HO
AKTUBHVMU PEYOBMHAMM; BUBYEHHS a[re3WBHUX BJIACTUBOCTEN €PUTPOLUTIB B 3aJIESKHOCTI Bif (i3nKO-XiMiYHUX XapaKTEPUCTUK
cepemoBulla. MeToou [HOCIHIIXEHHS: MOJIEKYJISIpHE [AuHaMmiuHe MogemoBaHHsa, HBY- 1 KBU-gienekrpomertpis, EIIP-
CIIEKTPOCKOIIiS, nudepeHLiiiHa CKaHyIOYM KaJOpUMeTpis, (POTOENeKTPOKOJIOPUMETPisl, MIKPOCKOIIisl, CTaTUCTUYHI MeTonu. B
pPOOOTi [OCTHiIKEHO CTPYKTYpHi nepebynoBM O6iOJIOTIYHMX MOJIEKYJ i KITMH Mifi BIIMBOM 4YMHHUKIB Pi3HOI NpUpOIH, SIKi
BiflirpaloTh BaXKJIMBY POJIb HE TiIbKA Y HOPMaJIbHOMY (PYHKIIiOHYBaHHi )XMBMX OPTraHi3MiB, a i 3yMOBJIIOIOTh PO3BUTOK HE3BOPOTHIX
MAaTOJIOTIYHUX 3MiH MAaKPOMOJIEKYJISIPHUX aHCaMOJIiB KJIITMHU, HACJAigKaMU SIKUX €, HalpUKJal, MyTareHe3 Ta KaHlieporeHes. B
pe3yJIbTaTi BUKOHAHHSI TPOEKTY BCTAHOBJIEHA YacOBa €BOJIOLIS Pi3HUX CTPYKTYpHUX Aedopmauiil JHK y Kommekci 3 6i1koM,
30KpeMa BUTMHHOi gedopmauii Tuma KiHKy. Brepuie BCcTaHOBJIEHO: MepeMUKaHHs KOHpoOpMalii 1e30KCUpub03u B CKiami
HYKJIEOTULy, 1O MicTuTh LMTO3uH, 3 C2'-eHpmo B C3'-enpmo koHopMalilo, To6To B?A mepexin; kopessiiio KoHopmariii
JIe30KCUPUO603 3 BEJIMYMHOIO TIIMKO3UIHOTO KyTa ? MOJiHYKJIEOTUAHOTO JIaHIIora; 3MiHu KyTiB Propeller u Twist. BctaHOBIEHO,
10 YTBOPEHHS KOMILJIEKCY XJIOpO(iniHy 3 CUPOBAaTKOBUM ajbOyMiHOM OHMKa, BiJIBHUM Bif SKUPHUX KUCJIOT, CYMPOBOMKYETHCS
3HAYHUM 3MEHIIEHHSIM TifpaTalii, B TO! Yac sIK IpY YTBOPEHHI KOMILJIEKCY XJIOpOQiliHy 3 CUPOBAaTKOBUM ajlbOyMiHOM JIIOAUHU,
110 MICTUTb >KUPHI KUCJIOTH, ITIOMITHOTO 3MEeHIIeHHs rifpaTalii He BinOyBaeTbcs. ITinTBepkeHa poJib rimpaTaliii HaHoaIMasziB y
CTabiNbHOCTI {x BOJHUX CycleH3ill. BCTaHOBJIEHO iCHYBAaHHS [IBOX CTaHiB MOJIEKYJ BOJY B HAHOKPUCTATIYHOMY TiJJpOKCUANATHUTI:
azcopboBaHMX HA MMOBEPXHI 4ACTOK i rigparHux. OTprMaHo iH(OopMallilo Ipo 3MiHU rifpaTauii i CTPyKTypy KOMIIOHEHT CUPOBATKU
KpOBi JIIOJOMHU TIiJ, BIUIMBOM HU3bKMAX TEMIIEpATyp Ta raMa-OINpOMiHEHHs. [IOCHiIKEHO PE3HUCTEHTHICTb E€PUTPOLHUTIB IO
KHACJIOTHOTO TE€MOJI3y y KpOJB 3 €KCIIEPUMEHTAJbHOI MOJEJUII0 [€KCAMETa30HOBOTO IIyKPOBOrO [AiabeTy 2 THUIy IIpU
BUKOPUCTaHHI ILIyKPO3HIKYBAJIBHUX 3ac00iB. BCTaHOB/IEHO, IO 3aCTOCYBaHHS MET(QOpPMIHY IPU3BOAUTL [0 HAOIMKEHHS
OCHOBHUX IOKa3HWKIB €PUTPOrPaM €PUTPOLIUTIB Lii€i rPyNnu KPOJIiB 10 NMOKA3HUKIB €PUTPOrPaM KOHTPOJILHOI Ipymu. JJOCIiIKeHO
BILJIUB Pi3HUX aHTUKOATYJISIHTIB i 4acy 36epiraHHs JOHOPCHKOI KPOBi Ha KMCJIOTHUI T€MOJIi3 €epUTPOLIMTIB i iHAYKOBaHy arperauiio
TPOMOOLIUTIB. BCTaHOBJIEHO, 1O KUCJIOTHA PE3UCTEHTHICTh €PUTPOLUTIB, JOCIIIKEHUX B JIeHb 3a00py KpPOBi, HE 3aJ€XUTh Bif
aQHTHKOATYJISIHTY, Ha BiMiHy BiJi MOKa3HUKIB arperaliii TpoMOGOLUTIB Li€i )X KpoBi. B ekcriepuMeHTi in vitro BUSIBI€HO HEraTUBHUN
BIIJIVB HAHOAJIMA3iB HA €PUTPOLMTH KPOBi, BHACIIOK SIKOTO 3MEHIIYIOTHCS CTIMKICTh €PUTPOLMTIB 10 reMosisy. OLiHEeHO BHECKU
€JIEKTPOCTATHYHUX, IiJpoOPOOHUX i PEleNITOP-0N0CEPEIKOBAaHMX B3AEMOIN Y TIpoliec aaresii 6akrepiil Ha MOBEPXHI €pUTPOLIUTIB.
Pesyspratu HJIP BripoBampkeHo B IHCTUTYTI po6sem Kpio6iosorii i kpiomeguunan HAH Ykpainu i MOXyTb 3HAITH 3aCTOCYBaHHS
IIpY PO3POOILi METOLiB KPiIOKOHCEPBYBAHHSI.

Pedepar (aHrI)



Objects of the study: DNA, chlorophyllin, bovine serum albumin, human serum albumin, nanodiamonds, hydroxyapatite
nanocrystals, compound 1408, metformin, erythrocytes, platelets, blood serum. The aims of this work were to establish
mechanisms of structural transformations of biological macromolecules and cells in interaction with nanoparticles and
biologically active substances; to study the adhesive properties of the erythrocytes depending on the physico-chemical
characteristics of the medium. Methods: molecular dynamics simulation, UHF and EHF dielectrometry, EPR spectroscopy,
differential scanning calorimetry, photoelectrocolorimetry, microscopy, statistical methods. In this research we studied the
structural changes of biological molecules and cells under the influence of factors of different nature, which play an important
role not only in the normal functioning of living organisms, but also determine the development of irreversible pathological
changes of macromolecular assemblies of cells, the consequences of which are, for example, mutagenesis and carcinogenesis. As
a result, the temporal evolution of the different structural deformations of DNA complexed with the protein, in particular kink-
type bending strain, was determined. First set: switching of the conformation of the deoxyribose in the nucleotide composition
that contains cytosine to a C2'-endo C3'-endo conformation, i.e. B?A transition; deoxyribose conformation correlation with the
magnitude of the angle ? glycoside polynucleotide chain; changes of angles of Propeller and Twist. It was found that formation of
chlorophyllin complex with fatty acids free bovine serum albumins is accompanied by a significant decrease of hydration while
no notable hydration changes takes place upon formation of chlorophyllin complex with human serum albumins containing fatty
acids. The role of hydration of nanodiamonds in the stability of aqueous suspensions was confirmed. The existence of two states
of water molecules in the nanocrystalline hydroxyapatite: adsorbed on the surface of the particles and hydrated was
determined. The information about changes in the hydration and structure of human serum components under the influence of
low temperatures and gamma radiation was obtained. The erythrocyte resistance to acid hemolysis in rabbits with the
experimental model of dexamethasone type 2 diabetes by application of glucose-lowering agents was studied. It was found that
the use of metformin leads to the approximation of the main indicators erythrograms erythrocytes of rabbits in this group to
those of the control group erythrograms. The influence of different anticoagulants and storage time on the blood acid and
hemolysis induced platelet aggregation was studied. It was found that the acid resistance of erythrocytes examined daily blood
sampling is independent on the anticoagulant unlike indexes of platelet aggregation of the same blood. In in vitro experiments a
negative impact of nanodiamonds on red blood cells which related to the reducing of the resistance of erythrocytes to
hemolysis, was revealed. The contributions of electrostatic, hydrophobic and receptor-mediated interactions in the process of
adhesion of bacteria on the surface of red blood cells were estimated. The results of research were introduced at the Institute
for problems of cryobiology and cryomedicine of the National Academy of Science of Ukraine and may be used in the
development of cryopreservation methods.

Ingexkc YIK: 577.3, 577.3

Kozu tremaruynux py6opuxk HTI: 34.17.39
6. HaykoBo-TexHiyHa npoaykuis (HTII)

HTII 1

HaszBa npoaykuii (ykp): MeTonuka BU3HAYEHHSI IPUXOBAHUX KPiOMIOMKOAXKEHb 6i07I0TYHIX PifuH.
Hassa npoaykuii (aurJi): The method of detection of hidden cryoinjuries of biological liquids.
OuiKyBaHi pe3yJIbTaTH:

T'anysse 3acrocyBanHs: 73.10 - JlocsifKeHHS Ta pO3pOOKY B ray3i IPUPOJHUYNX Ta TEXHIYHUX HAyK

Onuc npozykKuii (yKp): 3anporoHOBaHO BUKOPUCTOBYBATH raMMma-onpoMineHHs i metog HBU-gienexkrpomeTpii HavacToTi 9,2
I'T1 mi1s1 BUSIBJIEHHS! IPUXOBAaHUX HU3bKOTEMIIEPATYPHUX MOUIKO)KEHb KOMIIOHEHT 6i0JI0TIYHUX PiivH NpU po3pooii i
BIJOCKOHAJIEHHI METO/IMK KPIOKOHCEPBYBaHH: 610JI0TTYHUX PiiuH (CUPOBATKU KPOBI, [1J1a3MHU KPOBI, TOIIO). Briepiue gocigxkeHo
BILJIUB TPUBAJIOTO HU3bKOTEMIIEPATYPHOTO 30€PiraHHs Ha JlieJIeKTPUYHI BJIaCTUBOCTI CHPOBaTKU KOpJ0BOi KpoBi oguHu (CKKII).
3a moroMoroo ramma-onpomineHHs i merony HBU-zienekrpomeTpii BU3HAY€HO BILJIMB TPUBAIOro 36epiranHs 3paskis CKKJI nmpu

20°Ci-196°C Ha cTaH BoAM i, BiloBifHO, HA CTPYKTYpY 6iomakpomoiexys CKKIL
ComiasibHO-eKOHOMIYHa crpsimoBaHicTs HTII:

Crapis 3aBepmenocti HTII: 3sit o HIJIKP

Bruposagskenns HTII: BnposagxeHo

Crpoku BrnpoBajsKeHH: 2014
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