KuiBcbknii HamioHaabHuil yHiBepcuTeT iM. Tapaca IlleBuenka,

HanionanbHuii TexHiYHM yHIBepcHTeT YKpaiHu
«KIII im. Irops Cikopcbkoro»,

Incruryr marnernsmy HAH Ykpainn ta MOH Ykpainn,

Mi:kHApOAHUIT HAYKOBO-HABYAJIbHUH HEeHTP iHGopManiiHuX
TexHoJIorii i cucrem HAH Ykpainu ta MOH Ykpainn

Ykpaincoke 0iodizuuHe TOBApUCTBO

MATEPIAJIA

XV MixkHapoaHoi KOH(epeHIIil 3 MPUKJIATHOL
Oiodizukm, 0ioHiKM Ta OlOKIOepHEeTHKH

Kwuis, 11 kBiTHs 2024 p.



YK 57.08;62-5;619:577

Martepiamu XV MixHapogHoi KoH(epeHmii 3 MpUKIaTHOT
6io¢izukm, 6ioHiKM Ta GiokiOepHeTHkH, 11 kBiTHSI 2024 p., KHiB,
VYxpaina. — Kuis, 2024, - 48 crop.

30ipHUK Te3 KOH(EpEeHIl MICTUTh pe3yNbTaTH POOOTH
JMOCTIMHUKIB YKpalHM Ta IHO3EMHHX BYCHHX IO OiOHIII Ta
npukiaaaHii 6io¢izumi. 30ipHUK pPO3paxOBaHMM Ha HAYKOBHX
MPaLiBHUKIB, aCIipPaHTIB Ta CTYICHTIB.

3a JOCTOBIpHICTH BHKJIAZy NAaHWX Ta TEKCT T€3 HECYTb
BiJINIOBIAJIbHICTH aBTOPH.

© Iucruryt maraetnsmy HAH VYkpaiaun ta MOH Ykpainn, 2024 r.
© KuiBcbkuii HamioHaBHAUN yHIBepcuTeT iMeHi Tapaca [lleBuenka, 2024 .



XV Mixcnapooua xougepernyis no npuknaouii oiogizuyi. 6ioniyi ma dioxibepremuyi

OPTAHI3ATOPH KOH®EPEHIIII

KuiBcpknit HanioHanpHUN yHiBepcuTeT iM. Tapaca IlleBuenka,
Harmionansunit rexniganii yaiBepceuteT Ykpaian «KIII im. Irops Cikopcekoroy,
IactutyT Mmarsetusmy HAH Ykpaian ta MOH Ykpainn,

MixHapoaHNH HayKOBO-HABYAIBHUH EHTpP 1H(GOPMAIifHIX TEXHOJIOTIH 1 cucTeM
HAH Vxkpainu Ta MOH VYkpainu

Yxpainceke OiohizndHe TOBApUCTBO

roJIOBH KOH®EPEHIII:
T'OPIO I0.I1. /1.5.H., [IPO®., HTYY «KIIl» IM. IFOPS CIKOPCbKOI'O, (KUIB).
HETPEBA A.B. - K®-MH  JOLEHT, JEKAH ®AKVJIBTETY

PANIO®I3UKH, EJEKTPOHIKH TA
KOMIT'FOTEPHHUX CUCTEM KHY IM. TAPACA IIIEBYEHKA, (KHIB).
TOBCTOJIUTKIH O.I. - J®.-MH IPO®., JHUPEKTOP [HCTHTVT
MATHETH3MY HAH TA MOH VKPAIHW (KHIB).

r0JIOBA OPTKOMITETY:
MAMUIOB C.0. - K.®.-M.H, C.H.C., IHCTUTYT MATHETHU3MY HAH TA MOH
VKPAIHU (KHIB).
BYEHHH CEKPETAP OPTKOMITETY :
TOHTAP T.M. - MHHIJITIC HAH TA MOH (KHIB, YKPAIHA).

ITPOTPAMHHH KOMITET:
H-P ABPAMOB JIVYE3AP, [HCTUTYT EJIEKTPOHIKH, (CO®IA, FOJITAPIA).
BEPECT B. IL., /[ ®.-M.H., XHY IM. B.H. KAPA3IHA (XAPKIB, VKPAIHA).

JI-P BAJIEH3I BIHYEHIO, [IPO®PECOP PUMCHKHH YHIBEPCHUTET, (PUM,
ITAJIIA)

JI-P  TH3BPEXT OJIEKCAHJIP, I[HCTHUTYT EJIEKTPOHIKH, (CO®IA,
BOJITAPIS).

BEJIOB B.M., /. M.H., [IPO®. MHHI] ITIC HAH TA MOH (KUIB, YKPAIHA).
BEX LL, K.®.-M.H, KHY IMEHI TAPACA IIIEBYEHKA, (KMUIB, YKPAIHA).

JI-P METKO BPAHICJIAB, VHIBEPCUTET BETEPUHAPHOI MEJUIJHHH TA
DAPMALIT (KOIIHUIE, CJIOBAYYHHA).

JI-P. HEEJUIIK ITABOJI, THCTUTYT HAVK IIPO 3EMJIFO CAH (BPATICJIABA,
CJ/IOBAYYMHA).



XV Mixichapoona kougepernyis no npukiaduiu o6iogizuyi. 6ioniyi ma 6iokidepremuyi

B. M. benos, B. A. Ko3noscbka
KIVIBKICHE OIIIHIOBAHHS XAPAKTEPY OCOBUCTOCTI AJ
03/JI0POBYOI PEABLJIITAIII JTFOJIEN 3 ICUXOTEHHUMM PO3JATAMHU
Vrpaina, Kuis, Misxchapoonuil Hayko80-HaA8UAIbHULL YeHM]P IHOOPMAYIIHUX MEXHON02T
ma cucmem HAH ma MOH Yxpainu, e-mail: depl50@ukr.net

3pocraroye HaBaHTAXKCHHS CydyacHHMX Haa3BuuaiiHux cutyaniii (COVID-19, BiiiHa)
BUCYBA€ Ha MEpeNHiil miaH 30epekeHHs 30POB'sl HACSNICHHsT YKpaiHH, IO CTa€ OJHHUM i3
LEHTPAIbHUX MUTaHb Cy4acHOCTi. HeOOXiHO OLIHIOBATH 3MIHY MEX B3a€EMOJIIT JIFOJIMHU 3
HAaBKOJIUIIHIM ~€KOCEpPEJOBUILEM 1 3pO3yMITHM MEXaHi3MH, IO 3a0e3[NeuyloThb Lo
B3a€EMOJIi0. 30€peKEeHHsI 3[I0pPOB's JIIOJUHUA SK TPHUEAHOCTI (DI3MYHOTO, MCHXIYHOTO Ta
cOLiaNbHOIO cTaTyciB Ta (OpMyBaHHS TIapMOHIMHO PO3BUHEHOI OCOOMCTOCTI B
CEpEeZIOBUIHOMY Ta iHPOPMALIHHOMY MPOCTOPI MPOJOBKYE 3ATUIIATHCS MPIOPUTETHUM
3aBJaHHSAM. 3HAYEHHS TAKOTO KOMIUIEKCHOTO TiXO/Y JI0 3[0POB'S JIIOJJHHU CTa€ 0COOIHBO
MOMITHUM Y pa3i MOPYIICHHs B3a€MOJIT JIFOIMHU 3 CEPEIOBUIICM Ha MPHUKJIAJI TaK 3BAaHUX
[ICUXOTreHild, TOOTO pO3/IaiB ICUXOJOTIYHOIO 310pOB'S, CIPUYMHEHHUX HEraTMBHUMH
30BHIIIHIMH (haKTOpaMH.

3a 3BUYHHX YMOB Y JIFOJUHU «BHYTPIIIHEY Ta «30BHILIHE», K CHCTEMHHI TOMEOCTa3,
JIOCUTh TI0Ope CMHXPOHI30BaHi Ta CTali OJUH BiTHOCHO ojHOTro. [lopylieHHs: roMeocrasy
MOXIIMBE 3 IBOX HPUYHH: y MEPIIOMY BHIAAKy YCTaJeHi BIIHOCHHHU «JTIOJAMHA-CBIT)
PYHHYIOTBCSI Oyb-SIKUMU 3MiHAMH Y 30BHIIIHBOMY CBITI; y JPYrOMYy BHIAIKY iX 3MiHIO€
BJIaCHA aKTHBHICTh JIIOJAMHHU. 3MiHH Y 30BHIIIHBOMY CEPEIOBHILI 3a3BUYail pO3IIISIAIOTHCS
SIK CTPECOBI Ta BUBYAKOTHCS BIAMOBIIHUMU PO3IIIAMHU TICHXOJIOTIi Ta MEIUIMHH, JC BKE
HAKOIIMYEHO BEJIUKUM eMNipu4YHUM JocBiA. 3MiHM romeocTady MiX 30BHIIIHIM Ta
BHYTPILIHIM, «3CEpEMHU», Yepe3 BJIACHY AaKTHUBHICTh JIFOJMHH, B JIITEpaTypi BHBUCHI
Habararo MeHmie. Pa3oM 3 TUM, TUIBKM NpH PYHHYBaHHI TOMEOCTa3y 3CEpeiUHH MH
MOKEMO TOBOPHUTH TMPO TICHXOJIOTIYHUI PO3JaJi OCOOMCTOCTI, KOJM JIOJMHA BTPAYaE
3[aTHICTh AKTUBHO BIUIMBATH HA HABKOJMIIHIN CBIT, MEpeTBOPIOBATH IOro, pyiHye
3BUYHHMI YKJIAJl, «BHXOJSYM 3a MEXi ce0e», camMopeali3ylodynuch 3a IPHUHIUIIOM
rerepocTasy. MOXKIIHMBICTD JIIOJWHU CaMill MOBEPHYTHCS 0 KOJHIIHBOIO HOPMAIBHOTO
MCUXOJIOTIYHOTO CTaHy MU TOKJIAJaEMO Ha HAWBAXIMBIIIUI KOHCTPYKT OCOOHCTOCTI
JIOAMHU, — 11 XapakTep, SK CHCTEMOTBOPYHMU pajMKal, IO CHHXPOHI3YyE ycTayeHi
BIJTHOCHHHU «JIIOJMHA-CBIT». 3aJIeKHO BiJl TOTO, SIK PO3BHMHEHA OCOOMCTICTh, HACKUIBKH Y
JIFOIMHU PO3BUHEHUI Xapakrep, HOro Ccuiia, — K MPOBiJHA 1 3aKpiIUIeHa CUCTEMa CBIZIOMO-
BOJILOBOTO KOHTPOJIIO, HACTUIBKM BU3HAUYEHHM € BHXiJ OCOOMCTOCTI 3 «BHYTPILIHBOD»
KPHU30BOT CUTYAIIiT, IIBUJKICTH 1 PIBEHb BIJIHOBJICHHS TICUXIYHOT'O 37I0POB'S.

BuBueHHsI CTPYKTYpHO-iH(pOpMaLifiHOI MOAENI XapakTepy, MOIIYK HIpuilomiB Horo
KUTBKICHOTO OIIHIOBAaHHS ISl IIJIECIIPSIMOBAHOTO 3aCTOCYBaHHs 3acO0iB Ta METOIB
o3nopoBuoi peadinitauii (OP), Hapsay 3 MEIMKaMEHTO3HOI, BU3HAUWIIO CHPSMOBAHICTh
HAIIUX JIOCNI/PKEHb, OOYMOBJICHY TaKOK HAI3BUYAWHOI0 CHUTYAIli€l0, B SIKI OMWHHIIACS
Vkpaina.

OP po3risiiaeTbes K KOMIUICKC 3aXOJIiB JJISl BIAHOBIICHHS Ta MIATPUMKH 3MIHEHHUX
gy ocnabiaeHux (QyHKLINA opraHizmy, (opMmyBaHHS HeoOxinHoOro (QyHkuiiiHOro crany
OpraHi3My JIIOJIMHM, 10 BKJIIOYAE TPEHYBaJbHI BIUIMBH Ha (i310JOTIYHI CHUCTEMH
OpraHi3My, TpPEHYBaHHS Ta pEJIaKCallil0 ICUXIYHUX KOMIIOHEHTIB OCOOMCTOCTI Ta
CTBOPCHHS KOM(OPTHHX COIIaTIbHAX YMOB, 3/IaTHHUX ITiIBUIIUTH COLIIANbHY Ta Mpodeciiny
aJalTUBHICTh 0COOMCTOCTI. 3BiACH, BCsSL cUcTeMa pealduliTawil € cxiIafHOo0 0i0TEXHIYHOO
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iH(popMaLiliHO-KEPOBAHOIO CUCTEMOIO, 110 BKJIIOYAae 3acobu i meroau pealimitauii Ta
CaMoro peablIiTOBAHOrO, [I€ 340POB's CTAa€ KEPOBAHUM IIPOLIECOM.

Pozpobniena HaMu KOMI'IOTEpPHA CHUCTEMa aHKETYBaHHS «ONOPHHMX» BIACTHBOCTEH
xapakrepy Ta iHoro kinbkicHa oniHka (TOXO) n03BOJSIOTH 3pOOMTH BUCHOBKU IIPO
«BHYTpIIIHIM» TMOTOYHUI CTaH JOCHI/DKYBAaHOTO, BH3HAYUTH WOTO  THIIOJOTIHO,
KHUTTECTIHKICTB, COLIAIbHY YCTAaHOBKY Ha Oy:KaHHS Ta HamiTUTH Ki1ac OP 3 ypaxyBaHHAM
HOro 0cCOOUCTICHUX TepeBar.

R.Ye. Brodskii*, O.V. Vashchenko?
A MATHEMATICAL MODEL FOR DRUG RELEASE AND DISTRIBUTION IN
ARTIFICIAL LIPID MEMBRANES
YInstitute for Single Crystals, National Academy of Science of Ukraine,
60 Nauky Ave, 61072 Kharkiv, Ukraine, r.brodskii@gmail.com
2 Institute for Scintillation Materials, National Academy of Science of Ukraine,
60 Nauky Ave., 61072 Kharkov, Ukraine

Experiments data on drug release and distribution in membrane medium were
obtained by means of differential scanning calorimetry (DSC) as kinetic profiles of
membrane phase transition temperatures (the main transition and the pre-transition) [1, 2].
Multilamellar vesicles of fully hydrated phosphatidylcholines were used as the membrane
medium. It was established that the profiles could be fitted quite well by a
monoexponential or diexponential dependences. Simultaneously, the pronounced splitting
of the main phase transition peak, both in kinetic and in equilibrium states, was observed.
In the present work, a model is suggested to explain some physical basis of the phenomena.

Actually, superposition of two processes is under consideration, namely, (1) drug
release into the external water and (2) drug distribution inward the vesicles with sorption
on ever-deeper lipid bilayers. The diexponential dependence found experimentally for the
pre-transition profiles AT, (t) may be presented in the form

AT, (1) =AT, ,,(1-ae " —(1-a)e ™),

p.eq

here ATpeq is the equilibrium value of AT, ; a, & andy are constants
Initially, ATp (0) =0, i.e. the vesicles are assumed to be dopant-free.

In the model developed, Eq. (1) has been obtained as the solution of a system of
interrelated linear first-order differential equations. One of them is for drug concentration
c (t) in the external (“intervesicular’) water and another is for average drug concentration

c(t) in the interbilayer (‘intravesicular’) water. The pre-exponent coefficients obtained
experimentally by approximation with Eq. (1) are both negative. This may take place if
certain non-zero drug concentration Cy is in the intervesicular water at t=0 (i.e. at the

start of drug diffusion into the vesicles).
If the diffusion is rather fast in comparison to drug release (y >>¢), the
diexponential dependence (1) reduces to a monoexponential one, as it was observed in [1].
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Such dependence corresponds to the case when c¢(7)=c,(¢) at any time which seems
quite natural for rapid diffusion.

The splitting of the main phase transition peak reflects co-existing of lipid layers of two
types. The first type corresponds to drug-saturated external layers of the vesicles. The second
type reflect phase transitions of the internal lipid layers with low but non-homogenous drug
content. Stages of saturation and depletion are considered under the assumption of drug
retention by the external lipid layers whilst decreasing of drug concentration in the
intravesicular water. We suppose that the model is quite applicable to characterize release and
distribution for wide range of drug substances.

References:
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Biophys. Bull., 2023. (50), 25-35. https://doi.org/10.26565/2075-3810-2023-50-03.

2. Vashchenko O.V., Ruban O.A., Lisetsky L.N., Davydova 1.0., Vashchenko P.V.
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A.V. Bukalov
QUANTUM PROPERTIES OF THE PSYCHE AND BRAIN,
QUANTUM COMPUTERS AND PSYCHOINFORMATICS (SOCIONICS)
Ukraine, Kiev, International Institute of Socionics, bukalov.physics@socionic.info

Up to date, a significant number of studies and facts have appeared demonstrating not
only classical, but also quantum properties in the functioning of the brain, psyche and
consciousness. From considering the psyche as a macroquantum phenomenon, it follows
that all the features of quantum phenomena necessarily arise in it [3, 4]. Therefore, in the
field of Quantum Cognition, quantum theory is applied to model cognitive phenomena
including information processing in the human brain, studies of language and speech,
decision-making processes, memory, concept formation, judgment and perception. Its
application began in the 1980-1990s in the works of D. Aerts, E. Finkelstein, A. Bukalov,
J. Broekaert, S. Smets, E. Atmanspacher, P. Bordley and A. Khrennikov, E. Conte and
others with publications in reputable journals. Experimental confirmation of the quantum
interference effect and the existence of a wave function at the perceptual-cognitive level
was obtained. Ambiguous figures, cognitive anomalies such as conjunctions of delusions,
emotive-cognitive conflict, and observation of ambiguous figures after a cognitive task
were used. Human behavior is explained by the quantum laws of superposition,
interference, contextuality and incompatibility of non-commuting operators [1].
Biophysical concepts also developed: a living cell as a phonon quantum molecular
biocomputer, and the brain as a system of such computers (E.A. Liberman); connections
between consciousness and quantum mechanical vibrations in microtubules of the cell
cytoskeleton (“the theory of quantum neurocomputing” by R. Penrose and S. Hameroff);
electromagnetic quantum coherent framework of the body (S.P. Sit’ko); macroquantum
subsystem in organisms, associated with biological molecular structures and processes; the
existence of a minimal quantum of psyche and consciousness inherent in a single-celled
organism (A.V.Bukalov) [3, 4]. The level of consciousness of a living being can be

6


mailto:bukalov.physics@socionic.info

XV Mixcnapooua xougepernyis no npuknaouii oiogizuyi. 6ioniyi ma dioxibepremuyi

defined as the logarithm of the number of neurons, and this value is inversely proportional
to the number of mutations in the genome: the information orderliness of the psyche and
consciousness reduces the growth of genome entropy [3]. An experimental study
conducted at Trinity College Dublin using MRI showed that quantum processes are part of
the cognitive and conscious functions of the brain [2], which confirms the reality of the
existence of quantum coherent subsystems in living organisms. Holographic models of
consciousness, starting with K. Pribram’s model, also show the role of quantum wave
processes. But modeling the psyche has faced the impossibility of implementing its specific
features on conventional computers, in contrast to quantum computers, in which
calculations are carried out using qubits as quantum correlated particles. Microscopic
quantum cells in such computers are interfaced with macroscopic classical information
input-output devices, which are similar to macroscopic neural structures. To simulate the
psyche, a quantum computer must consist of at least 8 specialized processors, each of
which will process its own part of the total information flow. In psychoinformatics or
socionics, such models are successfully used theoretically and practically [3]. Technologies
already make it possible to implement these systems, and this will make it possible to
simulate the psyche, thinking and consciousness.
References:
1. Aerts, D., Broekaert, J., Gabora, L., Sozzo, S. (2013) “Quantum structure and human
thought” Behavioral and Brain Sciences 36 (3): 274-276.
2. Christian Matthias Kerskens et al. (2022) Experimental indications of non-classical
brain functions. Journal of Physics Communications. doi: 10.1088/2399-6528/ac94be
3. Bukalov, A\V. (2023) “The nature of the psyche and consciousness, quantum
computers and information models in psychoinformatics (socionics)” Stuc. intelekt
28(3):18-30.
4. Bukalov, A.V. (2017) “On the possible quantum nature of consciousness and psyche”
Psychology and Socionics of Interpersonal Relationships, (9-10): 5-40.

J.B. Benuroupkuiit?, A L T'iz6pext®, C.0O. Maminos!
MATHITO-JIABEPHA TEPANIS - MOEHAHHSA ®OTOJJUCOLIALIT
TEMOTJIOBIHIB TA JIli MATHITHOT' O MOJIA?
Ynemumym Maznemusmy HAH Vipainu ma MOH Ypainu, Vipaina, Kuie
2Hayionanvruuti mexuivnuii yuieepcumem yxpainu "KITI" in. Izopsa Cikopcvkozo
S Incmumym enexmponixu, Boreapcoroi axademii nayx, Cogis, Boreapis

Cepen cydacHux miaxoniB y (isiorepamii CHOCTEpPIraeTbCsi CTBOPEHHS METOJIB
KOMOIHOBaHOTO BIUIMBY pi3HHX (i3uuHux  QakropiB. OmHUM 3 TPUKIAIIB €
MarHitoja3epHa Tepanis — IpHUKIa] KOMIUIEKCHOI Tepamii, e BinOyBaeTbcsl ONHOYACHUI
BIUIMB  Jla3epa 1  MAarHiTHOro  moyis.  MeJMKaMu  HalpalbOBaHUI  MEBHUMA
eKCHEePUMEHTAIIBHUA  JOCBiA IOZO BUKOPUCTAHHS MAaTHITHO-Ta3epHOi Tepamii y
BepTeOpOJIOTii, TPaBMATOJIOTIi, TIHEKOJIOTIT, YpOJIOrii; st JiKBigamii 00JeBUX CHHAPOMIB
Ta 3amajbHUX MPOIECiB, YACTO B THUX BHUIAJKAX KOJU 3aXBOPIOBAHHS BaXKKO IiJIAIOTHCS
MEIMKaMEeHTO3Hi# Tepamii. KIiHIYHUME — DOCTIUKEHHSIMH JTOBEICHO HASBHICTH Y
MAarHiTHOTO nonst  Ta HHU3bKOIHTCHCHBHOTO JIa3epHOTO BUIIPOMIHIOBaHHS
HEHPOIPOTEKTOPHOT, TiMTOTEH3UBHOT, rinoJinizeMiuHoi, AHTHCITACTHYHOI,
MPOTHHAOPSKOBOT, MIPOTU3ANAIBHOI, 3HE00IIIO0Y0T, AQHTHOKCHJAHTHOI,
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IMMyHOMOJYNIIOI04OI Ta penaparuBHoi [Oii. MarniTonasepHa Tepaliss BIJHOBIIOE
BHYTPIIIHbOK/IITUHHUN Kalbli€eBU OOMIH, peryjoe TOPMOHAIbHUH CTaH OpraHi3Mmy,
MoKpaiye (QyHKI[IF0 30BHIIIHBOIO JIUXaHHS, MO3UTHBHO BIUIMBAE HA PEOJIOTIFO KPOBi i
reMOJMHAMIKY, TIOJIIIIYE ajanTaniiiHi npouecy B oprauismi [1-5].

Ilono mexaHi3MiB mii, icHye aekimbka rimore3. Jleski aBTOpH BBaKArOTh, MO TIPH
OJJHOYACHOMY BIUIHMBI JIa3¢PHOTO BHUIIPOMIHIOBAHHS Ta MAarHiTHOTO MOJIS, KPIM IIPOCTOL
cyMarii eHepriii, BUHMKAIOTh W iHIII (i3u4Hi siBUINA. [HIII aBTOPH BBaXKAKOTh, MO MiJ|
BIUIMBOM HH3bKOIHTCHCHBHOTO JIa3¢PHOTO BUIIPOMIHIOBAaHHS B TKAQHMHAX YTBOPIOIOTHCS
BimbHO 3apsypkeni iomm (Na*, K" Ta iH.), 110 MTpHU3BOAWTH IO MOCHJIEHHS MPOLECY
MeTaboI1i3My 3a PaXyHOK akTHBi3alii MeMOpaHHHUX nporeciB. [6-7].

Mu nmaHyeMO AOCTIAWTH BIUTMB MArHITHOTO MO Ha SBHIIE (HOTOCTUMYITHOBAHOI
doroauconianii reMoro6iHiB - Tpancdopmauii Gopm remornobiny B nepudepiiinux
TKaHuHax. [lepexiji OKCUreMOorIoOiH — JE30KCHUreMOIrNIOOMH BHUBUIBHSE KUCEHb, IO €
JieBUM 3aco00M 00OpoThOU 3 aHaepoOHMMM 1H(DEKLIAMH, 30KpeMa, B 30HI OMIKOBHX Ta
PaHBHX YIIKO/DKEHb, a MEpexiji KapOOKCHIeMOIJIO0iH — Je30KCHIeMOTrJIOONH CTBOPIOE
HepeayMOBH JICTOKCHKAIIi OpraHi3My IpH OTpyeHHI 4agHuM razoMm. Came med mporec €
OHMM 3 BH3HAYAJBHUX IMPU HU3BKOIHTEHCHBHIN masepHiit Tepamii [8]. Mu mocmimmumo
CIIEKTpallbHi BJIACTUBOCTI, crenudiuni edeKTu Ta KiHETUKY B3a€MOAil BUIIPOMIHIOBAHHSI
CBITJIa PI3HOrO XBMJIBOBOTO [ialla30HY 3 KOMIUIEKCAMH TeMOMIOOIHY 32 YMOBH BIUIMBY
30BHILIHBOIO MarHiTHOIO N0l pi3HOi KOH(Iryparii.

Ionska. IIpoexkt MOH Vkpainm «BrumB MarHiTHOro Imojsi Ta JIa3e€pHOTrO
BUINPOMIHIOBaHHS Ha MDK(pakiiiiHy nepeOynoBy MOJeKysl remMoriaodiny», Ne JIP
0124U000326
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EPUTPOLIUTIB
Xapxiscokuii nayionanvnuil ynieepcumem imeni B.H.Kapasina, 61022, Xapxis, matioan
Csob00u, 4, berest@karazin.ua

MiKpOBE3UKYIALIS B EPUTPOLMTAX NPOSBISAETHCS YTBOPEHHSM Ta BUBUIBHEHHIM
(parMeHTiB M1a3MaTUYHOI MEMOPAHU Y BUIJISLI 3aMKHEHUX BE3UKYIL, SIKI MICTATh YACTUHY
muroruia3Mu. OCHOBHUMH (DaKTOpaMH YTBOPEHHSI MIKPOBE3UKYJ 3 €PUTPOLMTIB € BIUIUB
¢bizpuHux uyM XiMiyHUX (aKTOpiB, CTapiHHA KIITHH, TpuBane 30epiranHs. Ilpowec
YTBOPEHHSI MIKPOBE3UKYJI IMOB'sI3aHUN 3 NepeOyn0BO0 JIMIHOTO Ta OLIKOBOTO CKIIAmy
MeMOpaHH EpHUTPOLUTIB | LUTOCKENeTy. YMOBHO MOXHA BHJUIMUTH JBa OCHOBHI
MEXaHI3MH - 3aJeKHUU BiJ Kalblifo Ta MexaHiuHMid. Cepell OCHOBHHX (I3UMYHUX
BJIACTUBOCTEH MIKPOBE3UKYII CIIiJl 3a3HAYUTH IX MOPIBHAHO Benukuil aiametp Bix 0,1 mo 1
MKM Ta BUPQKEHY IIACTUYHICTh popmu. [ToBepXHEBUH 3apsi MIKPOBE3UKYJI 3aJICKUTH BiJI
iX ckmagy Ta MOXe OyTH BHKOPUCTAHMH JJis iX COPTYBaHHS Ta BUAUICHHA. Poip y
(iziosorii Ta maTosorii: MiKpOBE3HMKYJIN BiIIrPalOTh BAXKJIMBY POJIb Yy TPAHCIIOPTI KUCHIO,
B3aeMOJIl 3 IMYHHOIO CHCTEMOIO Ta perymsuii remocrasy. IlopyumenHs mnpoueciB
YTBOPEHHSI T4 BUBUILHEHHSI MIKPOBE3UKYJI MOXE BECTH J0 PO3BUTKY PI3HUX MATOJIOTIYHUX
CTaHiB, MOB’SI3aHUX 3 3rOPTAHHSAM KpOBI, 3allaJIbHUMU MPOLIECAMH Ta HOBOTBOpamH. Jlist
BUMIPIOBAaHHS PIBHS MIKPOBE3UKYJISIIT BUKOPUCTOBYIOTHCS PIi3HI METOIM, BKIFOUAYH
€JICKTPOHHY MIKPOCKOIIIIO Ta IPOTOYHY LUTOMETPito. Inhopmanis Ipo MiKpOBE3UKYIIALIO
MOXe OyTH BHUKOPHCTaHa Ul IIarHOCTHKM Ta MOHITOPHHTY 3aXBOPIOBaHb, TAKHX SK
TpoMOO03H, iHPEKIIIHI Ta OHKOJIOTIYHI 3aXBOPIOBAHHS.

Kpim Toro, siBUIIEe MIKPOBE3UKYJISILIT €PUTPOIMTIB Ma€ MOTEHIIIAN [ BUKOPUCTAHHS
B MEIMYHIN MpaKTHLI JUIs JiarHOCTHKYA aHeMil, BUCTYMAIOUM MOKA3HUKOM pPYyHHYBaHHS
YEpPBOHHMX KPOB'SHUX KIITHH, IO MOXXE BKa3yBaTH Ha aHEMil0. Y IESKUX BEHO3ZHHX
3aXBOPIOBAHHAX, TAKUX K TpoMOO(IediT, MIKPOBE3UKYIIALis MOXKe OyTH 3MiHEHa uepe3
BIUIMB HAa KPOB'SHUH MOTIK Ta B'SI3KICTh. 3MIHM B MIKPOBE3MKYJIALII MOXYTh OYTH
CIIOCTEPEIKEHI NP CYyIMHHUX 3aXBOPIOBAHHAX, TAKUX SK ilIeMidyHa XBOpobOa cepus abo
1epeOpOBacKyIsIpHA HEJOCTATHICTh. [TOKA3HUKHM MIKPOBE3UKYJISILIi MOXYTh CIYyTyBaTH
IHAMKAaTOPOM e(EKTHBHOCTI JIIKYBaHHsI, HANPUKIAJ, NPH JIKyBaHHI MNpernaparaMmu, IO
BIUIMBAIOTh Ha KPOB'AHUN INOTIK ab0 B'A3KiCTb. 30KpeMa, 3MIHH B MiKpPOBE3HKYJLALIT
MOXYTh OyTH Ba)XJIMBHMH JUIS AIarHOCTHKHM Ta MOHITOPHHTY 3aXBOPIOBAaHb CYIHH OKa,
TaKuX 5K JAiabeTHYHA PETHHOIATIS.

MIiKpOBE3UKYJISIII0 CPUTPOLUTIB 3AOPOBUX JOHOPIB IIiJ] BIUIMBOM IPHPOIHUX
AQHTUMIKPOOHUX MENTH/IIB JOCTIDKYBAIM METOJOM CIIEKTPOCKOIIl IMIYJIbCIB OMOpY y
(hoxycoBaHOMy MOTOII. BcTaHOBIIEHO 3MiHY 00’ €My KIIITHH B 130TOHIYHOMY PO3UYHUHI MICIIs
iHKyOawil 3 HeJITUYHUMH KOHIIGHTPALIAMU TpaMiluauHy S. 3poOJICHO NPHITYIICHHS PO
YTBOPEHHS MiKPOBE3HMKYJI 3 €PUTPOLIUTIB Mif] TIEF0 MEMOPAHOTPOITHOTO MENTH/Y, 31aTHOTO
BUKJIUKATH (OpPMyBaHHA HejlaMensapHuX a3 y JinigHoMy Oimapi. 30UIbLIEHHS
KOHIeHTpalii rpaminpauHy 3 0,5 1o 5 MKr/miu y cepenoBuil iHKyOamii Beme [0
3MEHIIEHHS cepelHboro o00’emy epurpouutiB 3 95 no 87 ¢un. OuiHeHo 3MiHY
MOBEPXHEBOTO 3apsily CPUTPOLIUTIB MICIs MIKPOBE3MKYIIALII, Bi[3HAYCHO, IO MOTEHIIAT
1po60I0 MeMOpaHU EPUTPOLMTIB 3AJIUIIAETHCS HE3MIHHUM IIiCJIS BIUITMBY aHTHUMIKPOOHOTO
MENTUAY, IMOBIPDHO Yy BiIOPYHbKOBYBAaHMX MIKPOBE3HKYJIaX 30€pIiracThCsi CIIBBIAHOIICHHS
Jini-010K, MpUTaMaHHE HATUBHUM KJIITHHAM.
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MIKpOBE3UKYJIALisS CPUTPOLHTIB € BAXIMBUAM MPOIECOM, SKHH BIUIMBaE€ Ha
¢bizionorito Ta naTosorito opratizmy. JocmiPKeHH MIKPOBE3UKYJISILIT €PUTPOLIUTIB MOXKE
OyTM KOPHCHUM IHCTPYMEHTOM /ISl PAHHBOI JIarHOCTUKH Ta MOHITOPHHTY PI3HHX
3aXBOPIOBAHb.

I. V. Gerasimchuk®* and V. S. Gerasimchuk?
ADSORPTION OF REAL POLYMER CHAINS IN THE SYSTEM WITH TWO
METASURFACES IN A CONSTANT MAGNETIC FIELD
!Institute of Magnetism, National Academy of Sciences of Ukraine and Ministry of
Education and Science of Ukraine, Vernadsky Blvd. 36b, Kyiv 03142, Ukraine
ZNational Technical University of Ukraine “Igor Sikorsky Kyiv Polytechnic Institute”,
Beresteisky Ave. 37, Kyiv 03056, Ukraine
*Corresponding author, e-mail: igor.gera@gmail.com

The localization of polymer chains at metasurfaces is of great interest from both
theoretical and technological standpoints because of its various applications. Penetrable
metasurfaces (interfaces) reside in structured surfaces or in layered environments which
can be formed in microphase separated block-copolymers, liquid crystalline or lipid
systems. The understanding of polymers in environments of multiple metasurfaces
(interfaces) and constant magnetic field can lead to novel applications for selection and
recognition of polymer properties [1-4]. In the adsorbed state, conformations of localized
chains are the result of the interplay between adsorption energy, entropy reduction because
confinement in the adsorbed state, and the excluded volume repulsion between the
monomers [5]. Only excluded volume of monomers leads to saturation effects at surfaces
or interfaces. Thus, taking into account excluded volume effects is most important to
understand the physics of real polymers close to metasurfaces.

In this work, we study the exact solutions for the problem of localization of real
polymer chains with excluded volume interaction in the system of two attractive
transparent metasurfaces (interfaces) within the mean-field approximation in an external
magnetic field. An array of interfaces on nanostructured surfaces can be an example of
such a system. At first, we introduce the model for the case of a single penetrable
metasurface (interface) and after we present the exact solution for the case of two
penetrable metasurfaces.

The total number of monomers in such systems is exactly calculated. The saturation
values for the total number of monomers are found. We obtain a non-monotonic behaviour
for the dependence of the number of adsorbed monomers on the distance between
metasurfaces. Such a behaviour of the saturation density of polymers leads to the two-
phase character of the dependence of free energy as a function of the number of adsorbed
monomers. We find also the exact expressions for the total energy of the system and for the
saturation value of the energy. We find the force acting between the attractive
metasurfaces. At the saturation point, the force acting between the metasurfaces is strictly
attractive and monotonously decaying towards zero for increasing metasurface distance.

1. G.W. Slater and S. Y. Wu, Phys. Rev. Lett. 75, 164 (1995).

2. J.-U. Sommer and A. Blumen, Phys. Rev. Lett. 79, 439 (1997).

3. Yu. P. Rodin and Yu. M. Molchanov, Mechanics of Composite Materials 18, 715
(1983).
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4. J. Martin, M. Vazquez, M. Hernandez-Velez, and C. Mijangos, Nanotechnology 19,
175304 (2008).

5. P. G. de Gennes, Scaling Concepts in Polymer Physics (Cornell University Press,
Ithaca and London, 1979).

0. GNATYUK, M. OLENCHUK, A. TOLOCHKO, G. MONASTYRSKY],
G. DOVBESHKO,

SPECTRAL MARKERS OF LIPID MICRODOMAINS IN LIPOSOME MODELS
WITH DIFFERENT CHOLESTEROL AND SPHINGOMYELIN CONTENT
Department of Physics of Biological Systems, Institute of Physics, Natl. Acad. of Sci. of
Ukraine, Prospect Nauky, 46, Kyiv, Ukraine. e-mail: hrysantemka@gmail.com

Current understanding of the lipid membrane structure is based on the theory of lipid
microdomains on the membrane surface enriched with cholesterol and sphingolipids (lipid
rafts) [1,2]. Such formations are characterised by a higher density and order structure.
These rigid microdomains are distributed in a "sea" of more dynamic and less order
glycerophospholipids with unsaturated acyl chains. Their physicochemical characteristics
are determined by such parameters as temperature, sterol content, curvature, saturation, and
length of fatty acid chains.

In this work, the formation of such lipid rafts in DOPC liposomes with different
cholesterol and sphingomyelin contents was modelled. The model liposomes were prepared
using a standard procedure involving the preparation of stock solutions of lipids in
chloroform, mixing them in appropriate proportions, drying the chloroform followed by
resuspension of the lipids in phosphate buffer, and sonication with alternating cycles of
freezing in liquid nitrogen and thawing.

The ATR-IR spectra were recorded on an INVENIO-R spectrometer (Bruker) using
the Bio-ATR attachment. All the recorded spectra were corrected for the baseline.

After analysing the spectra of the experimental samples, it can be concluded that the
greatest differences in the structure of the model systems depending on the cholesterol
content relate to phosphate groups and bending vibrations of CH. Changes in the average
size of the obtained liposomes are discussed.

[1] Sezgin, E., Levental, 1., Mayor, S. et al. The mystery of membrane organization:
composition, regulation and roles of lipid rafts. Nat Rev Mol Cell Biol 18, 361-374 (2017).
https://doi.org/10.1038/nrm.2017.16

[2] Inés Ripa, Sabina Andreu, José Antonio Lopez-Guerrero,Raquel Bello-Morales.
Membrane Rafts: Portals for Viral Entry. Front. Microbiol., Sec. Virology, Volume 12 -
2021, https://doi.org/10.3389/fmich.2021.631274
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0. GNATYUK?, D. KOLESNYK?, G. SOLYANIK?, S. HNATIUK!, G. DOVBESHKO!
SPECTRAL MARKERS OF SODIUM OXAMATE EXPOSURE ON LEWIS LUNG
CARCINOMA CELLS UNDER DIFFERENT INCUBATION CONDITIONS.

! Department of Physics of Biological Systems, Institute of Physics, Natl. Acad. of Sci. of
Ukraine, Prospect Nauky, 46, UA-03028, Kyiv, Ukraine.

2 Laboratory of Molecular and Cellular Mechanisms of Metastasis, R.E. Kavetsky Institute
of Experimental Pathology, Oncology and Radiobiology, Kyiv, Ukraine.
Presenting author e-mail: solomiagnatiuk@gmail.com

Modern approaches to understanding cancer include a metabolic approach. It is
known that one of the main features of tumour cells is a switch in metabolic processes from
oxidative phosphorylation in the mitochondria, which produces 30 molecules of ATP per 1
molecule of glucose, to aerobic glycolysis, which produces only two molecules of ATP per
1 molecule of glucose. Logically, cells that require more energy for their rapid growth and
development should have an improved metabolism. But research shows that cancer cells
use a less different pathway, namely aerobic glycolysis. This may be due to the need of
tumour cells to obtain other by-products during the reactions. This process of aerobic
conversion of pyruvate to lactate in combination with the oxidation of the cofactor
nicotinamide is catalysed by lactate dehydrogenase (LDH). Therefore, LDH inhibition may
be one of the targets of anticancer therapy [1]. Experimental evidence suggests that LDH
inhibition induces apoptosis in cancer cells by increasing the level of reactive oxygen
species. One of the classical LDH inhibitors is sodium oxamate.

In this study, we investigated the spectral markers of sodium oxamate effect on Lewis
lung carcinoma (LLC) cell cultures under different types of incubation - adherent and de-
adherent. In the second case, we model the process of metastasis. The infrared spectra of
tumour cells were recorded on a Bruker INVENIO-R spectrometer using the Bio-ATR
attachment. For this study, LLC cells were incubated with sodium oxamate for one day,
after which they were washed from the culture medium, plated on the working surface of
the Bio-ATR and dried in the cuvette chamber of the device at room temperature. After
registration, the spectra were normalised to the Amide A band at 3288 cm-1 and the
baseline was corrected.

A fundamental difference in the spectral markers of the effect of sodium oxamate on
cells cultivated in different ways was shown. Specifically, in LLC cells undergoing non-
adherent growth, the largest spectral differences are observed in the region of valence
symmetric and asymmetric vibrations of phosphate molecular groups of nucleic acids, and
the presence of additional metabolites not present in the control was detected. In the case of
standard adherent growth of LLC cells, the largest changes in the spectra are recorded in
the region of valence vibrations of CH molecular groups, which is attributed to the cell
membrane, and in the region of nucleic acid absorption, markers of different DNA
conformations are observed.

[1] Kolesnik, D., Prokhorova, I., Pyaskovskaya, O., & Solyanik, G. (2023). Effect of
lactate dehydrogenase inhibition by oxamate on lewis lung carcinoma cells with different
metastatic potential. Experimental Oncology, 45(2), 242-251.
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YMOBHU NPOBEJEHHS MOHITOPUHI'Y 3MIH IHTEHCHUBHOCTI
JIIOMIHECHEHIII P. PHOSPHOREUM
Hayionanenuii mexuiunuii ynieepcumem yxpainu "KII" im. leops Cixopcorozo,

yugorgo@ukr.net

2[ncmumym mixpobionozii ma eipyconoaii im. JI.K.3a6oromnozo HAH Yipainu

Bukopucranns MikpoOioJoriyHuX O010CEHCOpiB A1 MOHITOPUHIY I€OMarHiTHOI
AKTHUBHOCTI J]a€ 3MOT'Y JIOCIIIZIUTH Pi3Hi 0i0JIOTI4HI eeKTH i Yac Bapialiiii reoMarHiTHOTo
nois Ta Ui OioTecTyBaHHs nii HeioHizyrouoro EMB. Jlatuuku 3 0610/HOMiHECLEHIIEO
OakTepiil TPUBEPTAIOTh OCOOJIMBY yBary, OCKIJIbKM JIFOMIHECIICHIIS € (pepMEeHTaTHBHUM
MPOIIECOM, MOB'A3aHUM 13 3arajJbHUM MeTa0OJI3MOM KIITHHH, SIKUM pearye Ha 3MiHH
HaBKOJIMIIHBOTO cepenoBuuia. IIpoTe BuBUEHHS crenn(iyHOro BIUIUBY I'€OMAarHiTHOTO
MoJisi Ha IHTCHCUBHICTh OakTepianbHOI JIIOMiHECUEHIi BHUMarae aBTOMAaTH30BaHUX
TPHUBAJIMX MapajebHUX BUMIPIOBaHb B pEaIbHOMY Yaci 1 B € IMHOMY MPOCTOPI.

Mertoro poboTu € po3poOKa yMOB INPOBEACHHS MOHITOPUHTY 3MiH IHTEHCHUBHOCTI
mominecrentii  Photobacterium phosphoreum IMV B-7071 gms cmiBcTaBieHHST 3
OJHOYACHUM MOHITOPHHIOM (JIyKTyallilf F€OMarHiTHOIo MOJIs.

B depmenTepi BUKOPHUCTAHO IITaM MOPCHKUX OakTepiit P. phosphoreum, sgataux mo
cBiTiHHA. KynbTUBYBaHHS JIIOMIHECUEHTHUX OakTepili MPOBOAMIM HA LIUIBHOMY
MOYKUBHOMY CEPEIOBHIIII HACTYIHOTO CKIaxy (T/1): menToH - 5,0; ApIKIHKOBUI EKCTPAKT —
1,0; NaCl - 30,0; Na;HPO, - 5,3; KH,PO4 x 2H,0 — 2,1; (NH4) ;HPO4 — 0.5; MgSO4 X
H20 - 0,1; rminepun — 3,0 mut / 11, arap - arap — 20 /i1, Boga auctuiboBana — 1o 1 i, pH
7,6. B depmenTepi BUKOpUCTOBYBaIU J0OOBY KyJIbTYpY MIKpOOPIaHi3MiB, BUPOLIEHY Ha
TBEPJIOMY TOKMBHOMY CEPEOBHINI Ta MOMIIIEHY B CBITJIO3aXMCHUIT TepmocTtar. [Ipore
BHMBYEHHS IHTEHCHUBHOCTI OakTepiaJibHOI JIOMIHECHEHLII LHUM METOAOM J03BOJISIO
BUMIPIOBATH O10JFOMIHECIICHITIO 32 HE3HAYHI TIPOMIXKKH Yacy.

IIpu BU3HA4YEHHI JOBrOTPUBAIOTO BUMIPIOBaHHS IHTEHCHBHOCTI Oi10JIIOMiHECHEHIIIT
KyJIbTypu OakTepiii Oylo JOCHIDKEHO 3alIeKHICTh OlOJFOMIHECICHIT BiJ 3MiHH
Temmeparypu, pH moxxuBHOTO cepenoBuina, koHueHtpanii NaCl Ta KynbTHBYBaHHS Ha
CHUHTETUYHOMY 1 IeJIeBOMY cepeloBHIIax. BigMiueHo, 110 MaKCUMalIbHUN PIBEHb CBITIHHS
crocTepirasest B gianasoni Temnepatyp Big 10 no 28°C i pH Big 5,5 mo 9,1. V pasi
miguienns Temneparypu sume 28°C uu 3mini pH  cepenoBumia Bif3HAYEHO 3HAYHE
SHMKEHHsS CBiTiHHA, a y pasi gocsruenns 35°C crnocrepiranu HeOGOpPOTHY BTpaTy
aroMiHecHeHUii. [l JOBroTpuBaluX BUMIpiB OyJId PEKOMEHOBaHI YMOBHU CTaHAApTU3aLil
HOXKUBHOTO cepeioBuia 3 mapamerpamu: pH = 7,6; t = 20°C . Byno mnposeneHo
BU3HAYEHHS yYMOB CTa0lmizauii BHUMIpiB LIISIXOM BUOOpY 00’€My Ta KiJILKOCTI KIITHH
JIOCHI/DKYBAHOT cycrieH3ii JitoMiHecleHTHUX Oaktepiit. OCKUIBKH KHCEHb € (aKTOpOM
crabuibHOCTI MposiBY (poHOBOI JromiHecueHwii Oakrepiid, Oyao 3’SCOBaHO, 110 KUIBKICTbH
Horo y mpoOi Bu3Ha4yae BHOIp 00’emy mpoOW Ta onTHYHOI TycTHHH cycrensii. [Ipu
JOCIIKEHHSX cyclieH3ii Ha (pOTOIOMIHOMETP1 OyJI0 BU3HAYEHO, 110 Ul JOBIOTPUBAIOrO
BUMIPIOBaHHSI 1HTCHCUBHOCTI O10JFOMIHICIICHIIIT JOLIIBHO BUKOPHUCTOBYBATH CYCIEH3IT
o0'emom 3 M1 3 ontnuHOO rycTrHO0 0,1 (670 HM).

Kommieke mis  OesmepepBHOTO  KyJAbTHBYBaHHS — Oaktepiit  P. phosphoreum
CKJIQIA€ThCsl 3 KYJIBTUBATOpPA, JOINOMIKHOI CUCTeMH Oe3lepepBHOI AOCTaBKM Ta 3a0opy
KyJIbTYpaJbHOT PIAMHK y BUIJISI CHCTEMH TpyOOK, HACOCY Ta €MHOCTI 3 TOXHBHUM
CEpEeOBUIIEM, IO JO03BOJSE€ IPOBOJUTU IIEPEKAUKy IIOKUBHOIO CEPEIOBHIIA B
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KyJIbTHUBATOpP, & TAKOX MOJA4y KYJIbTYPalbHOI PiJHMHU 3 KyJIbTHBATOPA HA MPOMHUCIOBHUIL
mudposuiit mynpTumMerp UNI-T. Bumipu iHTEHCUBHOCTI 6i0JIIOMiHECLEHLIT IPOBOAMUIN 3a
noriomororo METI-115 Ta mpucTporo uis AOCHiAiB 34uTyBaHHs TpadivHoi iHPopMarii 3
CYPbMSIHO-HATPi€BO-1I€31€BUM (POTOKATOIOM 3 4acTOTOIO 1 I'11, 3 MOJamblIIuM po3paxyHKOM
iX cepeJHiX MOXBWJIMHHHMX 3Ha4yeHb. BuOip Takoi TexHOJOril peectpaiii NoB’si3aHUl 3
METOIO JIOCATHEHHSI MAKCUMaJIbHOT YyTIMBOCTI /10 3MiH IHTEHCUBHOCTI 0O10JIFOMiHECHIEHITI].
B TexHOJOTIUHIM CcXeMi TaKOro KOMIUIEKCY BHKOPHUCTAHO MPOMHCIOBUI HU(DPOBUIA
mynetuMeTp UNI-T UTI71A (Nel60413239), mo 7nano MOXIMBICTb BUKOPHCTAaTH
MEPCOHANBHUI KOMIT'TOTEep Uil Oe3mepepBHOI peecTpallii aaHux. Po3poOiieHa MeToauka
MOHITOPUHI'Y 3MiH iHTeHCHBHOCTI JromiHecteHnii Photobacterium phosphoreum IMV B-
7071 no3BOJsiE  CIIBCTABISTH OTPUMAaHI 3HAYCHHS 3 JaHUMH MOHITOPHHTY (UIYKTYallii
FEOMArHiTHOrO MOJIs B PealbHOMY PEXUMi Ha mpoTsasi 6-7 roaud. [IpakTuunuil iHTepec
BUKJINKA€ BHUKOPHUCTAHHS MOHITOPHHIY JIFOMIHECICHIT OakTepiil Jyis IMPOTrHO3YBaHHS
30ypeHb T€OMAarHiTHOTO TIOJISI Ta PO3BUTKY MarHiTHUX Oyp.

T'ony6 B.O., Camtok O.10., Mawminog C.O.
BUKOPUCTAHHSI MATHITHUX HAHOBIOPEAKTOPIB B XIMIi, BIOJIOT'Ti
TA MEJULIAHI.
Incmumym Maenemusmy HAH Vkpainu ma MOH Vkpainu,
Vrpaina, Kuie 03142, 6ynvs. Axao. Bepnaocwvroeo, 36-6

IlepcniekTrBa HIMPOKOTO 3aCTOCYBAHHS MArHITHUX HAHOYACTHHOK Yy OioJIorTii,
MEAMIMHI Ta XIMIYHUX TEXHOJIOTiSX BU3HAUWIIA HOBMW HANpsMOK y HaHoTexHousorii. Lle
MPU3BEJIO JI0 BHHUKHEHHS IIJIOTO Py HaWIiKaBiMX (I3WYHAX TPOOJIEM, BUPIIICHHS
SIKUX JIO3BOJIMIIO O CYTTEBO PO3IIUPHUTH chepy 3aCTOCYBaHHs HaHOMArHeTukiB. Och OfIHE 3
THX 3aBJIaHb, 110 HAHOIJIBII YACTO BHHUKAKOTh Yy PI3HUX Tajy3sX HAyKH i TEXHOJOTIi, sKe
CKJIQIA€ThCSL 3 OJHOr0 abo KiNbKOX HIKYE IepepaxoBaHMX eramiB. HeoOxigHO BBeCTH
SIKYCh PEUOBHMHY (HaNpUKIaM, Ui Karajiily, copOlii, O4YMINEeHHS KpOBI abo JKyBaHHS
OpraHi3my), IOCTaBUTH 1 yTpuMaru ii B IeBHOMY Micui (061acTi peakuii abo it XBOporo
oprany), iHiIilOBaTH BIUTUB (KaTai3, copOIlito, JTiKyBaHHS, JOCTaBKY pEaKTHBIB a0o JIKiB),
a MoTiM BUIANIUTH Horo (i3 30HM peakuii yu opraHizmy). TeOpeTH4HO BCE L€ MOMKIJIMBO
3IIHCHATH, BUKOPHCTOBYIOYM MAarHiTHI HAHOYAaCTHHKHM, $Ki 3B'A3aHi 3 BIANOBIAHUMH
CIOJIYKaMH, a KepyBaHHSI POIECaMU 3/1IHCHIOBATH 3a IOTIOMOTOF0 MarHiTHHX TTOJIiB.

Jlst Toro mo0 moxa3aTH MOXKIIUBICTH 3[iHICHEHHS I[bOTO Ha IPaKTUlli, HaMu Oyiau
CHUHTE30BaHi MarHiTHI HAHOPEAKTOPH, MOKPUTI MIAPOM MArHITHHUX HAHOYACTHHOK. 3BEpXYy
Ha NOBEPXHIO HAHOPEAKTOPIB HAHOCUBCS IIap (PePMEHTY, 3aTHOIO OKUCIIOBATH IJIIOKO3Y.
HasBricTes miamapy 3 QepUTOBHMX HAHOYACTUHOK IIiJ| IIapoM (epMEeHTy 30LIbIIye
610JIOrIUHY aKTHUBHICTh 3a PaxyHOK 301IbLICHHS [OBEPXHI Ta MPU3BOAUTH A0 MOSBU Y
HAHOPEAKTOpPa MarHiTHOTO MOMEHTY, IO JIO3BOJISIE MAHIITyJTIOBaTH HUM 3a JOMOMOTOIO
MAarHiTHOTO TOJIS.

Byno nociipKeHO aKTHBHICTH (DEPMEHTHOTO ITOBEPXHEBOTO IAPy HA PEaKIIito
OKHCJICHHS TJIOKO3HU B po3unHi. KaTagiTHuHa akTHBHICTh B MPUCYTHOCTI MArHITHOTO MOJIS,
10 00epTAETHCS, 3pOCTAE B /IBA Pa3H B MOPIBHSHHI 3 BUMAJAKOM 0€3 TIepeMilllyBaHHSI.

[HIIMM aKTyaqbHAM 3aBAAHHSAM CydacHOl 0ioyorii Ta MEIUIMHH € CIpSIMOBaHa
JIOCTaBKa JIIKIB JI0 XBOPOTO OpPraHy, IO A03BOJIMIO O CYTTEBO MiABHIIUTH ¢(EKTHBHICTH
JIIKYBaHHS, TPU 1IbOMY HE BIUIMBAIOYM HA BECh OpraHi3aM abo CYTTEBO 3HMXKYIOYH LEH
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BiuB. OMHUM 13 BapiaHTIB BHpIMIEHHS IOTO 3aBAAHHS BBAKAETHCS BUKOPUCTAHHS
MIKPOKAICYII, AKi 3AIMCHIOIOTh BUKHJ JIKIB JIUIIE IOOAM3Y XBOPOro OpraHy abo HaBiTh
KITHHU. [[Oro MOKHA JOCSTTH, 3MIHIOIOYH MPOHUKHICTh CTIHOK KaICYJIH 3a JJOMOMOTOO
30BHILIHIX BIUIUBIB, 30KpeMa BUKOPUCTOBYIOUM (DEpOMArHIiTHI 4aCTHHKM, 3aHypeHi y ii
cTinkd. ToJl TEOPETMYHO MOYKHA 3MIHIOBATH NMPOHUKHICTh CTIHOK, MPUKJIAJIAI0UN 3MiHHE
MarHiTHe 1oJe.

3anponoHOBaHO Ta peali30BaHO Ha MPAKTHIII MEXaHI3M 3MIHH MPOHHMKHOCTI CTIHOK
MIKPOKAICYJI MarHiTHUMH MOJISIMH MaJIoi 4aCTOTH.

G.Dovbeshko'?, O.Gnatyk!?, V.Boiko'?, N. Krysanova®®, N.Pozdnyakova 3, W.Strek?,
T.Borisoval®
POLLUTION FROM CARBON-METAL NANOHYBRIDS RESULTING FROM
WAR POSES HEALTH HAZARD
! Institute of Low Temperature and Structure Research, Polish Academy of Sciences,
Wroclaw, Po-land, ul. Okdlna 2, 50-422 Wroctaw, matinelli@gmail.com ,
v.boiko@intibs.pl
2 |nstitute of Physics of National Academy of Sciences of Ukraine, Nauky prospect 46,
Kyiv, Ukraine, 03028, hrysantemka@gmail.com
30. V. Palladin Institute of Biochemistry of the National Academy of Sciences of Ukraine,
9 Leonto-vicha Street, Kyiv, Ukraine 01054, tatianabiochem@gmail.com,
krysanova@biochem.kiev.ua

The report is about modelling the process of air pollution with particulate matter
(PM), that occur in Ukraine, where increased with war activities. . Drastic increases in
pollution from bombing and structural fires, raise additional health concerns [1].

Hostilities are accompanied with metal pollutants e.g. cooper and iron that are
neurotoxic. Calculations have revealed that Ukrainian regions are highly contaminated with
copper, iron, and sulfur-containing compounds that become bioavailable. Neurological
disorders are the third most common cause of disability and death and their stable increase
is linked to air pollution with PM. War-associated post-traumatic neurological syndrome is
inherent to Ukraine and will exist for a long time during country recovery [2].

Here we analyze molecular structure of pollutants, e.g. FTIR and Raman
spectroscopy, fluorescent, and membrane-active properties of war-derived polluted
nanohybrids composed of carbon-containing smoke nanoparticles, copper and sulfur
compounds and do correlation with potential neurotoxicity.
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O.1. loneHko
TJIYTATIOHYBAHHSI TEMOIVIOBIHY SIK CKJIAJOBA AJANTANIT
EPUTPOIUTIB JO I'lTTOKCI
Yxpaina, Binnuysa, Joneyvxuii nayionanvruil ynieepcumem imeni Bacuna Cmyca

EputpouuTty BigirpaioTh BaKJIMBY pOJb B aJanTtauii JI0 TiMokcii BiAHOBIAHO 1O iX
poJii B TpaHCIOPTYBaHHI KHCHIO. TpuBaii J1aOOpaTOpHI JOCHTIDKCHHS, CIPSIMOBaHI Ha
PO3yMiHHS BIANOBiAI €PUTPOLMTIB HA JEOKCUI€HALIIO 1 TIMOKCilO, CHOPUSIM 3HAUYHOMY
Iporpecy B CTPYKTYpPHIN 1 GyHKIIOHANBHIN 010XiMIT IMX KIITHH. MOJIEKYIISIpHI MEXaHI3MHI
ajanTanii 0 Tirnokcii peanizyroTbes 3a y4acTio (i3i0J0riYHO aKTUBHUX PEYOBHH, OJTHIEIO 3
SIKMX MOK€ OyTH TIyTaTioH. [JIyTaTioH € He TUIbKH Ba)KJIMBOKO JJAHKOK aHTHOKCHIAHTHOTO
3aXUCTy, ajle W 37aTHUIl KOBAJEHTHO 3B'A3yBaTHCSA 3 TIONOBUMM IpynamMu OLIKIB, IO
MPU3BOUTH JIO TIIyTaTiOHUMIOBaHHA. [l Momudikailisi 3axuimae TIiOJNOBI TIPymu Bif
HE3BOPOTHOIO OKUCIICHHS Ta 3MiHIOE (YHKLIOHYBaHHS OulkiB. I'yTaTioHITIOBaHHS
reMoro0iHy, IO 3pOCTae€ IMPU HU3II MATOJOTIH, MPHU3BOAMTH A0 30UIBIICHHS HOTO
CHOPIHEHOCTI J0 KUCHIO. ['eMOryo0iH € KHCeHb-3aJIe)KHUM Oy(depoM TIiIyTaTioHy, IO
3a0e3rneyye aganTaiiro BHyTPIIIHOKIITUHHOTO PiBHS INIyTATIOHY €PUTPOLUTIB JI0 Pi3HUX
PiBHIB KHCHIO.

B wiii pob0Ti MU AOCITIKYEMO POJIb TiON-AUCYIB(IAHOTO OOMIHY MiXk TIIyTaTIOHOM i
LUCTETHAMH KJIITUHHUX OUIKIB, SIKMI BBA)XKAETHCS OAHUM 3 BaXKIIMBUX MEXaHI3MIB peaoKC-
peryJsiii, B mporecax ajganrarii 1o Tirnokcii.

st peanizanii mocTaBIeHUX 3ajad Oyjio MPOBEACHO IOCIIDKEHHs in Vitro Ta in
silico.

B ekcrepruMeHTAIBHUX JOCIIKEHHSX CYCIIEH3II0 SPUTPOIMTIB BBOJIUIN y OKHUCHE
cepeIoBHINE HACTYIHOTO CKIajy: ackopbiHoBa kucioTa (AscH) 1.10* M, Cu?* -5.10° M,
Na-doctharuuit 6ydep (0.015 M, 0.15 M NaCl, pH 7,4) 3 pi3HUM BMIiCTOM TITFOKO3H.
KinbkicTb €pUTPOLUTIB B CEpeloBUllll iHKyOyBaHHs BIANOBiaB BMicTy remoriao6iny 3,0-
3,2 mr/mu. Kinbkicts BBemeHoi rmokosu ckiagama 0,2, 0,7, 2,0 ta 4 MM na 10%?
eputpouutis/i1. Kiitunu inkyOyBamu npotsrom 5-tu roau mnpu 20°C. Yepes neBHi uacosi
IHTEpBAJIM B T€MOJII3aTi BIIMUTHX KJIITHH BH3Ha4Yamu BMicT riryrationy (GSH) i 3aranbHy
KinbKicTh -SH-rpyn OinkoBoi ¢pakmii. [[0JaTkOBO BH3HAYAIM BMICT ITO3AKIITHHHOTO Ta
BHYTPIIIHBOKIITUHHOTO TEPEKNUCY BOAHIO Ta aKTUBHOCTI JESKHX (DEpMEHTIB CHCTEMH
[IyTaTiOHY.

Jocaimkenns in Silico 0yio BUKOHAHO 3 BUKOPHCTAHHAM MaTeMaTHYHOI MOJEII, sSKa
€ PO3BUTKOM MOJIEJi IIEHTPAIBHOTO BYIJIENEBOr0 MeTaboumismy epurpormtis Holzhitter
(https://www.ebi.ac.uk/biomodels/BIOMD0000000070). Panime, xo mozmeni Oyiau mponaHi
MIPOIIECH TeHEPYBAHHS 1 IHAKTHUBAIlIT aKTUBHUX (DOPM KHCHIO, 30KpeMa MEPEKUCY BOJHIO Ta
depmenTHa cuctema BimHOBIeHHs remornobiny (O.Dotsenko, 2016). [ust mociimkeHHs
Ti0JI-TUCYNb(ITHOT CHCTEMH, 0 MOJIEITi 3aTy4eH] MPOIECH 3a YUaCTIO MEPOKCHPEIOKCHHY
(Prx), tiopemokcuny (Trx) i Tiopenokcunpeaykrasu (TrxR), riyTapefoKCHHY, MpOLECcH
[IyTaTIOHYBaHHS 1 JErNIyTaTiOHyBaHHS reMoriio0iHy. BpaxoByroun 3aie:KHICTh MPOIECiB
[IYTaTIOHYBaHHS 1 JIETJIyTaTiOHyBaHHs BiJl HACHYEHOCTI eMONNIOOIHY KUCHEM, MOJEib
JIO3BOJISIE  JIOCII/PKYBATH TiON-AUCYIb(IIHIA OOMIH B epUTpOLMAX y CTaHi TiMOKCII.
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Mopens crBopena y nporpami COPASI. Ocratounnii BapianT Mozeni ckiamaerses 3 70
JudepeHnialbHUX PIBHSHb. Yl piBHAHHS NOOYJOBaHI Ha OCHOBI TOYHOI KiHETHKHU
peaxiiit. [y IOCHIDKEHHS YyTJIMBOCTI TMOTOKIB peakilid i MeTaboJiTiB Mojeni 10
BEJIMYMHK TapuiaibHOTo THCKY KUCHIO (PO2), piBHS OKHCHOTO 1 METaOOIIYHOrO CTPecy
BUKOpHUCTaHa mporeaypa "Parameter Scan".

MaremMaTH4He  MOJEIIOBAHHA  JO3BOJSE€  JOCIAUTH  [EPENporpaMyBaHHs
METa0OIIYHIX TOTOKIB Y BIMOBIZb Ha META0OIIYHHIA CTPEC, OKUCHUU CTPEC 1 TIMOKCIF0.
ITokazaHo, 110 3a BiICYTHOCTI INIIOKO3U B CEPENOBHUILI IHKYOyBaHHS B €pUTPOLUTAX Y CTaHI
TIMOKCIT MepeBaKarTh MPOIIECH TIIYTATIOHYBAaHHS, 10 NMPUBOJIUTH 10 3HIKCHHS BMICTY
[IIyTaTiOHY B KJIITHHAX. 3a MPUCYTHOCTI (hi31070T14HOT KUILKOCTI IJIIOKO3H Ta BiICYTHOCTL
OKHMCHOTO CTPECy Y CTaHi TiMOKCIii mepeBaxkalTh MPOLECH JeriyrarionyBanHs. [loka3ani
J0JaTKOBI MEXaHi3MU, CIIPSIMOBAHI Ha MiJBUILEHHS PiBHS [IIyTAaTIOHY Y KIIITUHAX.

V.0. Zamorskyi?, O. I. Nakonechna'2, A. V. Bodnaruk®, V. M. Kalita1®*,
Yu. Yu. Shlapa®, S. O. Solopan®, A. 1. Tovstolytkin® 2
THE EFFICIENT HEATING OF FLUIDS WITH BIOCOMPATIBLE
NAFEO: MAGNETIC NANOPARTICLES
! nstitute of Magnetism of the NAS of Ukraine and MES of Ukraine, Kyiv, Ukraine;
Z Taras Shevchenko National University of Kyiv, Kyiv, Ukraine;
3 Institute of Physics of the NAS of Ukraine, Kyiv, Ukraine;

4 National Technical University of Ukraine “Igor Sikorsky Kyiv Polytechnic Institute”,
% V.I. Vernadsky Institute of General and Inorganic Chemistry of the NAS of Ukraine,

The capability of magnetic nanoparticles to convert the electromagnetic energy of
radiofrequency into heat has drawn strong and continuing interest in recent years [1-2].
Among others, the efficient heating of magnetic nanoobjects and fluids based on them has
opened up new opportunities in medicine and biology, including the use of MNPs in the
diagnosis and treatment of several diseases [3]. It has been confirmed that the use of
magnetic nanoparticles as the heat mediators in magnetic fluid hyperthermia opens an
efficient way to destroy malignant cells due to either inducing apoptosis by hyperthermia
or by thermoablation [4].

NaFeO, nanoparticles were synthesized by a sol-gel technique. The brown-colored
powder resulted from the synthesis was first crushed and then heated at 400 °C to get
crystalline nanoparticles. TEM studies demonstrate that nanoparticles synthesized are
spherically shaped and weakly agglomerated (Fig. 1). The average MNP size calculated by
employing the mathematic modeling methods is in the range of 30-35 nm.

Time dependences of the temperature of fluid Tryug(t) with different MNPs
concentration in AMF with different amplitudes and a frequency of f = 300 kHz were
studied and their behavior was found to be qualitatively similar. Typical Truia(t) curves are
presented in Fig. 2 for a fluid with a particle concentration of 75 mg/ml. For convenience,
the temperature of the fluid was measured in degrees Celsius.

An advantageous combination of magnetic characteristics of MNPs studied, such as
the Curie and blocking temperatures (600 and 445 K, respectively) and low coercivity at
room temperatures (50 Oe), which is twice as small as the maximum amplitude of AMF we
used for fluid heating, enabling the possibility to achieve the efficient heating of magnetic
fluids by a low-amplitude AMF through hysteresis remagnetization of nanoparticles for
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effective application of NaFeO, nanoparticles in magnetic hyperthermia and remote
temperature control.
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Fig. 2. Time dependence Tryia(t) for a fluid temperature at heating by an AMF of different

amplitudes Ho.
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STUDY
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Due to its widespread accessibility and exceptional functional and nutritional
attributes, beta-lactoglobulin, a whey protein, has garnered extensive application across
various domains, spanning from food and nutrition to biomedicine and environmental
monitoring. Its capacity to selectively bind heavy metal ions renders it particularly
promising for several purposes: i) as a component in biosensors for heavy metal detection;
ii) in the development of hybrid membranes for the removal of heavy metals from
contaminated water sources; and iii) as carriers facilitating the targeted delivery of essential
metals to specific tissues or cells. The formulation of lactoglobulin-based nanosystems
tailored for heavy metal detection and/or targeted delivery necessitates a comprehensive
understanding of the protein's metal-binding capabilities. Such insights are crucial for
optimizing the design and efficacy of these nanosystems in diverse applications,
underscoring the pivotal role of beta-lactoglobulin in advancing technologies addressing
heavy metal pollution and biomedical interventions.

Given this, in the present study, the molecular docking technique was employed to
evaluate the interactions between beta-lactoglobulin and a set of the essential (Cu®*, Fe*,
Mg?, Zn?*, Co?") and highly toxic (Hg?*, Cd?", Au?*, Pb?*) metals. The three-dimensional
X-ray crystal structure of the beta-lactoglobulin (isoform A) was obtained from the Protein
Data Bank using PDB ID 1QG5. The docking of the metal ions with the protein was
performed using a web-based metal ion-binding site prediction and docking server
(http://bioinfo.cmu.edu.tw/MIBY/).

Beta-lactoglobulin consists of 162 amino acids with a molecular weight of
approximately 18.4 kDa, forming a calyx structure comprised of eight standard antiparallel
B-sheets and one a-helix on the outer surface of the barrel. It was found that essential and
toxic heavy metals bind to multiple binding sites of beta-lactoglobulin interacting with both
the internal cavity of the B-barrel and the outskirts of the B-barrel. More specifically, the
docking results indicate that all essential heavy metals tend to interact presumably with the
same protein residues such as Asp 28 (Cu?*, Mg%, Zn%", Co?"), Asp 96 and Asp 98 (Fe®*,
Mg?*, Zn?*, Co?"), Glu 89 (Fe*, Mg?¥, Zn%), Glu 134 (Cu*', Co%), Glu 74 (Cu*), Lys 75
(Cu?"), GIn 35 (Cu?, Fe**, Mg?"), Asp 137 (Cu®', Fe*"), Ala 34 (Mg?*, Zn?*) and Lys 32 (
Zn%). Our docking results indicate that beta-lactoglobulin exhibited high selectivity
towards heavy metal ions as the interacting residues varied significantly for different ions.
Highly toxic heavy metal ions of Hg?" and Au?* were found to interact with non-polar
amino acid residues Cys 106, Val 118, Cys 119, Cys 121, Leu 117 and Leu 122 of a calyx.
In turn, the binding of the Cd?* was governed presumably by the interactions with the
charged residue Glu 127, Asp 128, Glu 131, Lys 135, Glu 51, Asp 53, and Glu 74.
Considering our docking results, the lead (Il) ions interact with the CD and EF strand-
connecting loops of the calyx of beta-lactoglobulin and are surrounded by the residues Glu
51, Gly 52, Asp 53, Glu 74, Asp 98, and Glu131.
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Overall, in the present study, the binding sites of a set of the essential (Cu®*, Fe**,
Mg?*, Zn?*, Co?*) and highly toxic (Hg?*, Cd?*, Au?*, Pb?*) metals with beta-lactoglobulin
were identified using molecular docking technique. The obtained results can be useful for
the development of innovative solutions for addressing challenges related to heavy metal
pollution, food safety, and biomedical therapeutics.

C.I. Kigopenko, T.M. I'onrap, M.B. JlaBpeHiok
TEXHOJIOI'IA IEPAPXIYHOI'O MATEMATHUYHOI'O
MOJEJIOBAHHSA - IHCTPYMEHT CUHTE3Y TA AHAJII3Y AJITOPUTMIB
MNPOTHO3YBAHHS I'NTIIKEMIYHOTI'O ITPO®LIIO
Yxpaina, Kuis, Midcnapoonuii naykoso-naguanvHuii yeump ingpopmayitinux
mexnonoziit ma cucmem HAHY ma MOHY, gtm_kiev@ukr.net

AHaJti3 TeHICHIIH PO3BUTKY Cy4aCHOTO CYCIUIBCTBA CBIAYUTH MPO 3POCTAKOYyY POJIb
MaTeMaTHYHOI0 MOJEIIOBAHHS SIK 3acO00y CTBOPEHHS «BIPTyaIbHOI pPEaJbHOCTI», IO
IMITy€e peasibHi TPOLECH PI3HOI MPHUPOIU Ta CTAHOBHTH METOAOJIOTIYHY 0a3y HayKOBHX
JIOCII/DKeHb JUISL OTPUMAHHS HOBHX 3HaHb. 3a3HAUYMMO, IO MaTEeMaTHYHI MOJENi Uit
JOCHIDKEHHST OIOMEAMYHUX CHUCTEM CKJIaJaroTh 00'ekT OiojoridyHoi Ta MeAWYHOI
KiOepHETHKU Ta € €(PEKTUBHUM IHCTPYMEHTOM BUPIIIEHHS TEOPETHUYHUX Ta MPUKIAJHUX
3aBJaHb. MaTeMaTHYHEe MOJICIIOBAHHS BXKE 31rpajo CBOK 3HAYHY POJIb MPU PI3ZHOOIUHOMY
JIOCIILIXKEHH] O10JIOTiYHUX CUCTEM 1 MPOJOBXKYE 3alIUIIATUCH €()EKTUBHUM iHCTPYMEHTOM
JUIS  pO3B’SI3aHHS  PI3HMX 3aBJaHb OIOMEIMYHOI CHPSIMOBAHOCTI, TMOB'I3aHUX 13
JIIarHOCTUKOIO, MPOTHO3YBAHHSM Ta YIPABIIHHSM.

JiaOet cxiaaHe MeTaboJiuHEe 3aXBOPIOBAHHS, SIKE MOTPEOy€e BTPYUaHHS CICIaIICTIB
3 0araTbOX  CYMDKHHUX JUCLUILIIH: maTogizionoriB, (apMaxooris, CHELialicTiB 3
KOMIT‘toTepHOi TexHiku, Tomo. CydacHi iH(popmaiiiHI TeXHOJOTil, sKi 0a3yrThCs Ha
MaTeMaTUYHOMY MOJEIIOBAHHI, MOXYTb OyTH e(EeKTUBHUM JOIOMDXHUM 3ac000M
MIATPUMKH TPUUHATTS PIlICHb TAKOK B 0araTh0X CErMEHTaX CHIOKPHHOJIOTIT Ha Pi3HHUX
eTarax MpoLeciB A1arHOCTUKHU Ta JIIKyBaHHS LIyKpOBOTO Jia0eTy.

BinoMo, o JIyke BaXIJIMBHM € PEryIIsipHE BHMIPIOBAHHS PIiBHS INIIOKO3M B KPOBI —
OCHOBHOTO TMOKa3HHKa, II0 XapaKTepH3y€e CTaH BYIJICBOJHOrO OOMIHY i JiaOeTHUHUIA
CTaTyC OpraHisMy. Y JOCKOHAJIEHHs KOHTPOJIIO IUIikeMii B 1ia0eTuuHill mpakTuli Big0yaocs
3aBJISIKH pO3poOIll cucTeM Oe3NepepBHOTO0 MOHITOPHHTY TIIOKO3U KpoBi. Lle moOpe, ane
JIOpOTO, HE BCIM JIOCTYMHO i He3py4HO. TOX BaXJIHMBUM 3aBJAaHHAM JOCIIJHHUKIB
3aJIMIIAETHCS MOCTIHHUI MOIIYK albTePHATUBHUX pilllcHb. MeTa HaIoro JOCIIHKCHHS —
MOKa3aTH MOXUIMBICTH BHKOPHUCTaHHS TEXHOJOTII i€papXi4YHOro MaTeMaTHYHOTO
MOJICITFOBAHHSI JIJISl PO3POOKM 1 JTOCIIDKEHHS aJITOPUTMIB MPOTHO3YBaHHS TIIIKEMIYHOTO
npoGisro 3a yMOB 0OMEKEHNX HEPETYJISIPHUX BUMIPIOBaHb.

Po3risaersest mpomec MOICIIOBaHHS CUCTEMH PETYITIOBAaHHS BYTJICBOJAHOTO OOMIHY,
3aCHOBaHWM HAa BUKOPUCTAHHI Ta CHHTE3I MAarTeMaTHYHMX MOJENeH pI3HOro piBHA
CKJIaJTHOCTI B €MUHOMY KoMmruiekci. CydacHuil cTaH KOMI'TOTEPHOT TEXHIKH 1, Y 3B'S3KY 3
IIUM, IPOrPAMHO-aNapaTHEe 3a0e3MEeUYeHHs, 10 IHTEHCHBHO PO3BUBAETHCS, SK 3arallbHOTO,
TaKk 1 CHEIiajJbHOTO TMPHU3HAYCHHS, HAOJM3WIO JI0 KOPHCTYBa4da 1 iCTOTHO IOJICTIINIIO
MO>XJIMBOCTI OTPUMAHHS PIIICHb CKJIAJHHUX 3aBJaHb, CYIMYTHIX NPOLECY MOJCIIOBAHHS Ha
BCIiX eramax ioro pearnizarii. [{e 7103Bosi€ pO3MIMPUTH IMITALIIHHI MOXKIIMBOCTI CUCTEMH Ta
BKIIIOYHUTH 10 TEXHOJIOTIYHOI CXEMH MOJICNIIOBAHHS He TUIbKK (i3i00riyHi MeXaHi3MH

20



XV Mixcnapooua xougepernyis no npuknaouii oiogizuyi. 6ioniyi ma dioxibepremuyi

perynsnii, mo 3abe3neuyloTh IIIKEMIUHUH CTaTyc OpraHismy, ajge # BeCh KOMILIEKC
mpoueayp, HOB'3aHUil 3 IpoLECOM OTPUMAHHS BUMIPIOBAaHb, B SIKOMY IlependaucHa
MOJKJIMBICTb IMiTallii AUCKPETHOCTI, HETOYHOCTI, 3aIli3HEHHS TP OTPUMaHHI JaHux. Taka
CXeMa MOJEIIIOBaHHS JI03BOJSIE BHUPINIYBAaTH PI3HOMAHITHI CUTyalliliHI 3aBIaHHS
KepyBaHHS.

IIpocti Mopmenmi J03BOJIAIOTH  3MIHCHATH NOMNEPEAHIH CHHTE3 ONTHUMAJIbHHUX
ITOPUTMIB aHAIITHYHUMH MeTonaMu. [Ipn mpomy sKmo nependadaeTbes OTPUMAHHS
Oe3nepepBHUX BUMIPIOBAHb, NPOBOJAUTLCA CHHTE3 AITOPUTMIB 31 3BOPOTHUM 3B'S3KOM
METO/IOM aHAIITHYHOT'O KOHCTPYFOBAaHHS. 3a BIJICYTHOCTI TaAKOT MOKIIMBOCTI CHHTE3YHOThCS
AIITOPUTMH TIPOTPAMHOTO KEPYBAaHHS 32 BUKOPHCTAHHS MPUHIUITY MakcuMyMmy. OTpuMaHi
ONTUMAJIbHI AJITOPUTMH BHIPOOOBYIOTHCS HA MOJIENI, IO IMITYE peanbHUN 00'€KT, SIKHii
nepedyBae B marojoriuHomy cradi. IIpane3gaTHicTh 3alpONOHOBAHUX AITOPUTMIB
AIaITUBHOTO KEPYBAHHS IepeBipsulacs B MOAEILHOMY €KCIIEPUMEHTI 3 METOI BHBUYCHHS
BIUIMBY Ha SKICTh KEPyBaHHS BEJIMYMHH IHTEpBAly 3alli3HEHHs, YaCTOTH Ta HETOYHOCTI
HAJIXO/DKCHHs BUMIpiB. [IpoBeficHUIl aHai3 Ta iMiTalliiiHEe TOCIIJKCHHS CHHTE30BaHUX
QITOPUTMIB B MIHJIMBUX YMOBAaX BHMIPIOBaHb 1 BIUIMBIB 30BHILIHBOIO CEPENOBHIIA
MOKa3aJy JOUUIBHICTE BHKOPHCTaHHS B KOHTYPl 3BOPOTHOTO 3B’S3KY aJalTHBHHUX
ITOPUTMIB, AKi 3/1aTHI MiJl HUX ITi/UIAIITOBYBATHCh.

T.A. Ko63ap, T.B.Kpstuoxk, I1.B.Yanuii
CTPECOCTIHMKICTbD VS ICUXOCOMATHUKHU

Vrpaina, m.Kuis, MiscnapoOnuil HayKo80-HABUATbHUL YeHMP IHOOPMAYIUHUX MEXHOI02IU
ma cucmem HAH ma MOH Vkpainu, e-mail: kobzarta@ukr.net

Bepyun 10 yBaru BueHHs npo koHctutywiiui tumu (KT) momuam [1], ski e
MOEAHAHHSIM Py MOp(OJIOriuHUX, (I3I0JIOTIYHUX Ta TICHUXOJIOTIYHUX O3HAK; JaHi
[EPCOHAJBHOIO Ta CIMEHHOro aHaMHe3iB; OCOOJMBOCTI BIKOBOi mepioausauii 3
BIJIMOBIIHOIO JIOMIHYIOYOK HEHPOCHJIOKPUHHOK BICCIO Ta (PEHOMEHOM BIKOBOI KPH3H;
HelpoOioJyioriuHi  0coONMMBOCTI IHAMBINA, L0 BHU3HAYAIOTHCS 3a IIKAJIaMH, a TaKOX
Pe3yNbTaTH aHATITHYHOTO OTJISAAY JITEpaTypHHX JDKepes, IO BKa3yOTh HAa MPHUTAMaHHY
koxHomMy KT BiAmoBiAHOT peakKTUBHOCTI 31 CXMIBHICTIO IO TIEBHUX 3aXBOPIOBaHb [2], MU
JIHAIUTN BUCHOBKY, IO BCi IepepaxoBaHi (JaKTOPH € OCHOBHMMH YHHHUKAMH CTPECOBOI
BPa3JIMBOCTI Ta MIATPYHTSM, SIKe BU3HA4ae iHIUBIAyanbHi 3acamu crpecocriiikocti (CC).
Came ix Oymo B34TO HaMH 32 OCHOBY MAapUIPYTHOI KapTH JUIi BH3HAYCHHS
IHIMBIIyalbHOTO KOHCTHUTYLIHHOTO Mpodiito, SKUH anpiopi BKasye Ha ciaOki Miclisi B
KOHCTHUTYLII, 0 MOXYTh OyTH IEpLIOYEProBO 3ajisHi B MATOreHe3l CTpec-iHIyKOBaHUX
posnanis [3].

lnsxoM ananisy icHyrouux kiaacudixanit KT 6yno BusHaueHo omnipai mapkepu KT.
Jns  nporo mpoBOAMTHCA:  |.COMATOTHIYBaHHA 32 JaHUMH  aHTPOHNOMETPHUYHHX
BUMIPIOBaHb, JIe MAPKEPOM € IIPONOPLI Tija y IX CHiBBIAHOMIEHHAX; 2. QEHOTUILyBaHHS 3a
IHIEKCOM MacH TiJia, e MapKepOM € Bara Tijia i 3picT.

Ha ocHoBi ananizy nepcoHaJbHOTO i CIMEHHOTO aHaMHE3y PO3POOJICHO MiIXOIU IO
BU3HAYCHHS BIPOTiTHOI TMPOBIJHOT JIAHKM B MaToreHesi. [IpoBereHO aHami3 iCHYROUOl
knacugikanii BOO3 3a BikoM 3 ypaxyBaHHSAM (DeHOMEHY BIKOBHX KPHU30BHX IEpIiOJIB Ta
JIOMIHYIOYO0i HEHPOCHIOKPUHHOT BiCi JIJIsl KOYKHOTO BIKOBOT'O MEPiOAYy, IO € HOPMATHBHUM
[IPOLIECOM ISl HOCTYNAIbHOIO OCOOUCTICHOTO PO3BUTKY.
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Po3pobneHo anroputM JOCHIIPKEHHS KOHTMHIEHTY HayKOBMX IIpalliBHHUKIB Y
BIKOBOMY Ta TEHIECPHOMY aCHEKTI Ha HAasABHICTh (YHKIIOHAIbHUX Ta OpPraHIYHUX
MOPYyIIEHh OpraHiB Ta CHCTEM Yy B3a€EMO3B’SI3KYy 3 THIOM iX KOHCTHTYII Ta
cTpecocriiikictio. g  nporo Oyge HPOBEAEGHO COMATOTHIIYBAaHHS, BU3HAYEHHS
010JIOTIYHOTO BiKY, a TAaKOX BHKOPHCTAHO PSJi IIKAJd 1 OMHUTYBaJbHUKIB: aBTOPCHKHUI
AQHAMHECTHYHHUI ONUTYBAIBHUK; TecT ['. Alf3cHKa Ha BU3HAUCHHS THIy TEMIEPaMEHTY;
METOIMKA CAMOOIIHKH IICHXIYHUX CcTaHiB 3a [.AW3eHKOM, METOAWKa BW3HAYCHHS
cTpecocTiiikocTi Ta couianbHOi azanrauii Xoiamca 1 Pare; kopoTka IKana TPUBOIH,
nenpecii Ta mocrrpaBMaTHyHOro crpecoporo posnany (IITCP); rocmitanpHa mikana
tpuBoru Ta penpecii (HADS); onuryBamsauK 310poB’ s PHQ-15.

OuinroBanHss CC iHIuBiAIB Yy B3aeMo3B’s3Ky 3 ocoOmuBoctsmMu KT mronuHu
JI03BOJIUTH 3PO3YMITH MeXaHi3MU (popMyBaHHs ()yHKIIOHAIBHUX Ta OPraHIYHUX OPYLICHb
OpraHiB Ta CHCTEM, 3HAHHS SIKMX € BAXJIMBUM JUIS TEPCOHIPIKOBAHOTO KepyBaHHS
CTaHaMU, e CTPEC € NIPOBOKYIOUUM (PAKTOPOM.
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1Ukraine, Kyiv, Institute of Magnetism NAS of Ukraine and MES of Ukraine, anna-
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Castilla-La Mancha

Blends of chitosan and polyvinyl alcohol (PVA) are attracting a lot of attention in
order to produce new materials for biomedical and industrial applications, such as drug
delivery systems, wound dressings, sensor materials, packaging applications, etc. The
structure of polymer matrices plays an important role in the creation of materials with
controlled properties. Surface topography is known to substantially influence the properties
of a material, such as adhesion, adsorption, optical response, biocompatibility, etc. Atomic
force microscopy (AFM) constitutes a unique tool to provide information on the materials
properties on the nanoscale: measurement of the surface topography with nanometer scale
resolution, the mechanical, electrical, magnetic, or frictional response of nanomaterials or
nanoscale material domains. AFM procedures based on the use of ultrasound, ultrasonic
force microscopy (UFM), have already demonstrated the capability to differentiate
nanoscale regions on the basis of their elastic and adhesive properties, as well as to provide
subsurface materials information [1, 2].
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In this work PVA/chitosan films were prepared by solution casting method and
studied by thermogravimetric analysis (TGA), AFM, UFM and lateral force microscopy
(LFM) and the results were compared to those of pure PVA and pure chitosan films. The
surface of PVA/chitosan blends consists of small, rounded clusters of about 40 nm size and
random pores, but in contrast to the individual component films, inhomogeneous features
were observed on the surface, in the form of relatively large higher clusters, which gave
rise to lower elastic and frictional contrast. The surface topographic height varies
approximately from 0 to 6 nm; however, at the aforementioned features it reaches about 15
nm. In addition, UFM and LFM revealed the presence of softer and lower friction regions
which could not be distinguished in the topographic images (Fig. 1). Such areas may be
related to the formation of a new different phase as a result of PVA-chitosan interactions.

Thermal transformations of PVA/chitosan blend occur in 4 stages similarly to pure
PVA film, but mass losses and positions of peaks on the derivative thermogravimetric
curve change a little bit. It is shown that PVA/chitosan blend contains more adsorbed water
in comparison to pure PVA film. The temperature at the onset of decomposition of the
blend increases to 252 °C in comparison to 241 °C for PVA and 245 °C for chitosan. So,
TGA confirmed an increase in the thermal stability of the PVVA/chitosan blend compared to
the individual component films.

Fig. 1. (a) Contact-mode AFM surface topography, (b) UFM recorded immediately after
(a) over the same surface area and (c, d) LFM recorded scanning from left to right (c) and
from right to left (d) for PVA/chitosan film.
References
1. S. Marino, G. M. Joshi, A. Lusuardi, M. T. Cuberes, Ultramicroscopy, V. 142, 2014,
P. 32-39.
2. M. T. Cuberes, in Applied Scanning Probe Methods XI. Nanoscience and
Technology. Berlin, Heidelberg: Springer, 2009.
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KinbkicHe BU3HaueHHs MeTa0oJIiTIB-0i0MapKepiB y BUIUXYBAHOMY TOBITPI JIFOJUHU €
MEPCIEKTUBHUM Ul HEIHBA3UBHOI JIarHOCTHKU 1 MOHITOPHHIY 3aXBOPIOBAaHb JIIOJWHH.
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CxJaiHiCTh 3a7a4i 00yMOBJIeHa 0araTOKOMITIOHEHTHICTIO BHJMXYBAHOTO IIOBITPS, JyXKe

HU3bKUMH KOHLIEHTpAILisIMH MeTa0oJIITiB, BUCOKOIO BosoTicTiO. Hampukian, st XBOpux

Ha JAia0er crocTepiraeThes MiABHIICHHS PIBHS BHIMXYBAHOTO aleTOHy MoHaa 1.8 ppm

(momexyn Ha wimbiion) [1]. LlikaBum pimieHHAM [JaHOi TPOOJIEMH 3 TOYKH 30pY

MPAKTUYHOTO 3aCTOCYBaHHS MOXe OyTH BHKOPUCTAaHHS (DIyOPECUEHTHUX CEHCOPIB,

0COOJIMBO 3aBJSIKM BUCOKIH UyTJIMBOCTI (pJIyOPECLEHTHUX METOMIB aHali3y 1 KOMIAKTHUM

po3mipam. B Hammx nomnepeaHix po6ortax [2] Oyno BHUSIBICHO TaciHHS (IIyOpecHeHIl
diryopodopy kymapuny 4, iMOOiNi30BaHOrO B ILIBKaX IMOPUCTOIO KpeMHE3eMy, IpH

B3a€EMOJIIT 3 MOJICKYJIaMHU AIleTOHY, aIcOpOOBaHUMHU 3 TIOBITPst. MeToro aaHoi pobotu OyIo

CTBOPCHHS IIOPTATHBHOTO (DIYOPECIEHTHOTO aHANi3aTopa EHJOTCHHOTO AaleToOHy i

BUSIBJICHHS 3 HOr0 JOMOMOTOI0 (DIYOPECIEHTHHX BiJIYKiB CEHCOpPHHMX ILTIBOK Ha

MIKPOKOHIIGHTPAIIIT alleTOHY B MOJICTIBHUX CYMilllaX BHIUXYBAHOTO MOBITPSI.

B sKocTi 3pa3kiB CEHCOPHUX IUIIBOK JIOCII/DKYBAINCh IUIIBKA ME30MOPHCTOrO
KpeMHe3eMy 3 IMOOLII30BaHUMU  OpPraHiuHUMHU  (DIYOPECLEHTHUMH OapBHUKAMU
kymapuaoMm 1 (7-auetmnamino-4-MeTHIKymMapuH) abo kKymapuwHoMm 4 (7-rimpokcu-4-
MeTHIKyMapuH). [ITiBKH CTBOPIOBAJIOCH 3aKPIMJICHHSIM MEPEBaKHO MOHOIIAPY YACTHHOK
CUJIIKAreJiro Ha CKIJISIHIN IMiIKIaIi TOHKUM IIapoM JYXXHOTO PO3UMHY CHIJIIKATiB HATPIkO 1
KaJgilo 3 TMOJAJBIIOI Jeriaparamiero. MoJenbHl CyMillli BHAMXYBAHOTO MOBITPS
CHHTE3YBAJUCh CTATHYHUM O00’€MHHM METOAOM OTPHUMAaHHsS TIpaaylOBAIbHUX T'a30BHX
cyMilleH.

P03po0seHO 1 BUTOTOBIJICHO TOPTATHBHUI (DIYOPUMETPUYHUIN aHANI3aTOp alleTOHY 3
IUTIBKOBUMH 4YyTIIMBUMHU eJieMeHTaMH. Ha OCHOBI CHEKTPOMETPUYHHX BHMIipIOBaHb
JIOCTIDKYBAHUX TUIIBKOBMX 3pasKiB Ui aHajizaTopa Oylo 0OpaHO JOBXKHHH XBHIIb
30ymxeHHst Quryopecuenuii 6ins 360-370 um 1 peectpauii — Big 420 HM 1 Oinbie. B sikocTi
JoKepena 30y/DKCHHsST BHUKOPUCTOBYBaBcs Y D-cBiTiomion, B sikocTi (orompuiiMaua —
dortonion, 3 BIANOBIAHUMU CBITIO(IAbTPaMH. 3pa3ku PO3MIIYyBAIUCh B KBaplOBii
KOMIpII aHai3aTopa, 4Yepe3 sKy I Yac BUMIPIOBAHHS BMHKAJIOCh NMPOKadyBaHHA 1 J1
MOJIETbHOI cyMmilni BuauxyBaHoro mnoBirps. CurHan 3 ¢oToiiona HOTpamIsB Ha
MiJICHIIOBaY 1 aHAJIOrOBO-UM(POBUI TMEPETBOPIOBAY, 3 TOIAJBIIOK Iepeaauco 3
MIKPOKOHTpOJIEpa Ha KOMII'IOTEP B PEXHMI PeajbHOr0 4acy 3a JOHNOMOIOI0 CIIELialbHO
PO3pO0IEHUX IpOrpaM.

BumMiproBaHHsl KIHETHKH (DJIYOPECIICHIIT Ha CTBOPEHOMY aHAJI3aToOpi JUIs IUTIBOK 3
KymMapuHoM 1 1 kymapuHoM 4 IOKa3aJd 3MiHY iHTEHCHUBHOCTI (ulyopecueHLil npu
abcopOii Moseky: anetony B o6macti 0-10 ppm, sika OyJia mpomnopiiiiHa 10 KOHIIEHTPAIii.
ITpu mpoxadyBaHHI YMCTOrO HOBITPsl BinOyBasloch BigHOBIEHHS (uiyopecuenuii. s
3pa3kiB 3 KymapuHoM 1 3minu ckiamu Bixg 0.09% no 0.25%, 3 xymapunom 4 Big 2.7% mo
3.7%, misa 2.5 ppm i 10 ppm BianosigHo. CepeaHbOKBaApaTUYHA TTOXHOKA OI[IHIOETHCS Y
12.9% s N = 5 BumipiB ans 10 ppm. 3miHa ¢uryopecleHmii MOJIeKyl OpraHiuHHX
0GapBHUKIB MOSICHIOETHCS AUHAMIUHUM TaciHHAM (I1yopecLeHLi], BUKIUKAaHUM YTBOPEHHIM
EKCHIUIEKCIB 3 MOJIEKYJIaMH alleTOHY.

[1] M. R. Jadhav, P.R. Wankhede, S. Srivastava, H. N. Bhargaw, and S. Singh, Diabetes
Metab. Syndr.: Clin. Res. Rev. 18(1), 102931 (2024).
https://doi.org/10.1016/j.dsx.2023.102931.

[2] V. P. Mitsai, Ya. P. Lazorenko, A. G. Misyura, and S. O. Mamilov, Nanosistemi,
Nanomateriali, Nanotehnologii 19(4), 941 (2021).
https://doi.org/10.15407/nnn.19.04.941.
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. A. JIanos, B. II. bepect
BUKOPUCTAHHS MIAXOAIB MIKPO®JIIOIIIKN Y MEJIUYHI
JIATHOCTHIIL
Xapxiscokuii nayionanvnuil ynieepcumem imeni B.H.Kapasina, 61022, Xapxis, matioan
Cso600u, 4. biophysics@karazin.ua

Mipodutroizika 103BOJIsIE MAHITYTFOBATH PiIMHAMHU B MikpomMaciuTadi. [ls TexHosoris
Mae BEIMKMU moreHuian y cdepi OiarHOCTUKM IPUXOBaHMX marojioriil. OcHoBHa ixes
MOJISiTa€ B CTBOPEHHI MIKPOCKOMIYHMX KaHANIIB, SIKI MOXYTh TOYHO KEpPYBaTH PYyXOM
pinunu. Ile Moxe OyTM BUKOPHUCTAHO UL CTBOPEHHS MIKpO-Ia0OpaTopiif, sIKi MOXYTb
MPOBOJUTH IIMPOKHH CIEKTP TECTIB HA HEBEJIMKIH KUIbKOCTI OiOJOTIYHOrO Matepiaiy,
30KpeMa Takoro sik KpoB abo ciuHa. 1i “nabopaTopii Ha 4ini” MOXXYTh OyTU BUKOPUCTaH1
JUIS  IIBHJIKOTO BHSIBICHHS pI3HUX THUINB TIaTOJIOTIH, BKIIIOYAIOYM pakK, CepueBi
3aXBOPIOBAaHHA Ta iH(ekuiiiHi xBopoOu. BoHM Takox MOXYyTb OyTM BUKOPUCTaHI IS
MOHITOPHHTY Iepebiry XBopoOHu Ta BIAMOBI/AI Ha JIKyBaHHS B PEaJbHOMY 4aci, a TaKoxk
OyTH IHCTPYMEHTOM IEpPCOHANi30BaHOT MequIHu Ta “point of care” miarHoctukw.

OpHi€r0 3 BaXKIMBHX XapaKTEPUCTHK KIITHH SKa BHM3HA4Ya€ IX TMOBEIIHKY Yy
MIKpOIIOTOILII € MOBEPXHEBHil 3apsi. Bigomo, IO epUTPONUTH HECYTh HETaTHBHHH
MoBepXHeBHH 3aps =~ 15 MB, sikuii Bifirpae BUpilIaNbHy poJjib y iX B3a€MOIIT Ta MOBEIHIII
B MIiKpO(UIIOTTHIX cepepoBuinax. L{ei moBepXHeBU 3apsa MOXKe BIUIMBATH Ha arperariio
CPUTPOIIMTIB, IPU LLOMY EJICKTPOCTATHYHE BIAIITOBXYBAHHS MK TIOBEPXHSAMH KJITHH Ji€
Ha Bigcrani 20 HM i Oinbmie. IToBepxHeBUIl 3apsii €PUTPOLUTIB 3 OJHOIO OOKY MOXKe
BIUIMBATH Ha (YHKI[IOHYBaHHSI CPUTPOLIUTA, a 3 IHIIOrO CBIIYMTH MPO HASBHICTH TIEBHUX
narojoriif. Binomo, Mo 3MiHH IOBEPXHEBOIO 3apsy MOXYThb BIUIMBATU Ha MEXaHiuHI
BJIACTHUBOCTI CPUTPOILMTIB, HANPHUKIAJ, MEXaHiYHA peaKilis [MTYYHO 3aTBEPINX
[IIOTapaibAeriJoM epUTPOLUTIB, 1110 MPOTIKAIOTH Yepe3 MiKpo(IIoiTHUI KaHal, HAIPsIMY
3aJICKUTh BiJl CKJIQAY Ta apXiTEeKTypd MeMOpaHW epUTpOUUTIB. Takui MiAXix JA03BOJISE
BIAPI3HUTM BIUIMB 3MiH IUIOIII IOBEpXHI MeMOpaHM epUTPOLMTIB Bil 3MiH
JeOpMOBAHOCTI MEMOPaHH EPUTPOIIHTIB.

MaHiyTIoBaHHS  3apsiOM KIITHHHOI IIOBEPXHI I MEAWYHHX 3aCTOCYBaHb €
GaraToo0iusouo0  ceporo MOCHIKEHb JUIS  KIITUHHOI Tepamii, pereHepaTUBHOL
MEJIMIMHN Ta JAIarHOCTUKU 3axBoproBaHb. OMH miaxija nepeadavae XiMidHiI KOH roTallii Ta
HoliMepHy iHKamncyssnito. i MeToau 103BOIAIOTH MPUKPIILUIIOBATH Pi3HI (YHKLIOHANIBHI
TPYIH O TIOBEPXHI KIIITHHH, TAKMM YHHOM 3MiHIOIOUH ii 3apsia. Lle Moxe BIUTMHYTH HA Te,
SK KJIITHHM B3a€MOJIIOTh OJHA 3 OJHOI Ta 30BHIIIHIM CEPEIOBHUILEM, MOTEHIIIHO
MIJBHUIIYOYH X TEparneBTUUHY e(PEKTHBHICTh. PO3pOOJICHO METOIU HEreHeTHYHOT
Moudikamii KIITHHHOT MOBEpXHi, 00 00iTH 0OMEKeHHS TeHeTW4HOI Moaudikaiii:
rizipooOHe BBeleHHS, (EpPMEHTATUBHE Ta METa0OIIYHE [0JaBaHHA. laealibHi MeToIu
imKeHepii KIITUHHOI IOBEPXHI IOBUHHI 3a0e3leuyBaTH KOHTPOJb HajJ CTaHOM Ta
(yHKIIIOHYBaHHAM MOAM(]DIKOBAHMX KIITHH, HE TMEPENIKO/DKAYHA iX BHIKHMBaHHIO,
npornidepanii Ta KITHHHIA akTUBHOCTI. MaHimyssnii 3apsgoM MOBEpXHI KIITUHH BIKE
MAaIOTh HU3KY 3aCTOCYBaHb y MeauIiHI. Hanpukia, Me3eHXiMallbHi CTOBOYPOBI KIIITHHH,
eputpouuTH i Makpodars MOXYThb OyTH HPHCTOCOBaHI JUIi TPAHCIHOPTYBAHHS
JArHOCTHYHUX MOJICKYJ a00 TepareBTHYHUX arcHTiB. Y pEreHepaTHBHIM MeIUINHI
MaHINynsAnii 3apsoM HOBEPXHI KIITMHM MOXKHAa BUKOPHUCTOBYBAaTU AJsl CTBOpeHHsA 3D-
chepoimHIX KOHCTPYKIIIN /ISl TKAHUHHOT iHXKEHepii. 3MiHM MOBEPXHEBOTO 3apsiay KIITHH
MOXXYTh CBITYHTH IPO IIEBHI 3aXBOPIOBAHHS, @ MOHITOPHHI IINX 3MIiH MOE JOIOMOITH B
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JIarHOCTUII 3aXBOPIOBAaHHsA. Hamme eKclIepHMEHTAbHE YCTAaTKyBAaHHS BHKOPUCTOBYE
HaOMDKEHHS MIKPOQUIIOIMIKK Ui BU3HAYEHHS J3€Ta-NMOTEHIiany KiuituH. OTpuMaHo
PO3MOAIN BEIMYMH ILHOTO MOKA3HWKA B TOMYJISLIi €PUTPOIMTIB 370POBUX JIOHOPIB Ta
3HAMJIEHO MOKIIUBICTh BU3HAUEHHS BHECKY (haKTOPIB CUPOBATKU KPOB1 Y 3MIHU PO3LOALTY
JI3eTa-MOTEHIIIaTy B €KCIIEPUMEHTAIBHOMY 3pa3Ky. Po3po0ieHuit HaMu criocid BU3HAYCHHS
posnoainy {-moTeHuiady B MOMYJSLil KIITUH JO3BOJIUTH BUBYATH HACIIAKM MaHIMYJISLil
MMOBEPXHEBUM 3apsiIoM KIITHHH B MEIUIIMHI 1 Oy/lie BUKOPUCTAHUH /sl pO3pOOKH HOBHX
JIarHOCTUYHMX 1 TEPAeBTHYHHX CTPATETii, IepCOHANI30BaHOI MEANIINHN.

V.S. Martynyuk 1, O.M. Gromozova 2, 1.0. Hretskyi 2, Yu.V. Tseyslyer *
BIOLUMINESCENCE OF PHOTOBACTERIA PHOTOBACTERIUM
PHOSPHOREUM IMV B-7071 UPON EXTREMELY WEAK MICROWAVE
RADIATION
! Institute of Biology and Medicine of Taras Shevchenko National University of Kyiv,
Ukraine E-mail: vittorio.martini.office@gmail.com
2D.K. Zabolotny Institute of Microbiology and Virology, NAS of Ukraine, Ukraine
E-mail: gren.elen@gmail.com

The bacterial bioluminescence reaction serves as an indicator of metabolic activity
and functional state of bacterial cells. Therefore, the bioluminescent analysis is widely used
for express assessment of biologically active and toxic substances. Bioluminescence of
Photobacterium phosphoreum IMV B-7071 are changed upon influence of powered
radiofrequency electromagnetic irradiation. But the sensitivity of photobacteria to
extremely low-intensity microwave irradiation, both in terms of thermal and non-thermal
effects, is unknown and remains a topic of discussion.

Obijective. The aim of this study was to investigate the dynamics of bioluminescence
in Photobacterium phosphoreum IMV B-7071 under the influence of microwave
electromagnetic fields with a wavelength of 7.1 mm (42.2 GHz) and an intensity of 20
mW/cm?. These millimeter radio waves share frequency and amplitude characteristics with
those used in modern telecommunication technologies such as 5G and 6G standards, as
well as in some therapeutic procedures.

Methods. Bioluminescence studies were conducted in liquid media of standard
composition in Petri dishes with a diameter of 5 cm. The height of the liquid bacterial
suspension in the Petri dishes was 5 mm. The basic background glow was examined, and
bioluminescence was recorded digitally for further image processing using ImageJ.
Temperature measurements were taken inside the suspension and at its bottom using a
thermocouple with an accuracy of 0.1°C. Surface temperature of the bacterial suspension
was measured using a Thermal Imaging Camera (Topdon Tc001) with an accuracy of
0.1°C.

Results. The study results demonstrate that the intensity of bioluminescence in
aqueous solutions gradually increases in P. phosphoreum, peaking at approximately 2 days
before slowly diminishing. So, we investigated the impact of microwave radiation during
these periods of peak luminosity. Our findings revealed a weak rise in the temperature of
the bacterial suspension by 2-3°C at its center, where microwave radiation was applied via
the waveguide during the one-hour exposure. Temperature elevation occurred within the
first minutes, followed by stabilization. Importantly, the microwave radiation and resultant
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slight temperature increase did not affect the overall intensity of bioluminescence.
However, it did induce alterations in the luminescent pattern of the bacterial suspension,
associated with the "dendritic" spatial arrangement of bacteria within the suspension.
Specifically, the central luminescence in the Petri dish quickly diminished and remained
absent throughout the microwave exposure duration. Simultaneously, the luminescence of
photobacteria shifted towards the periphery, forming a "torus"-like pattern. Upon cessation
of the electromagnetic field, the bacterial distribution within the suspension reverted to its
initial configuration, thereby restoring the dynamic "dendritic" structure.

Conclusions. Ultra-weak microwave radiation in the millimeter range did not affect
the total background luminescence of bacteria. However, small local temperature gradients
induced by electromagnetic waves led to the formation of dissipative structures in the
bacterial suspension. This phenomenon can be explained by the Benard-Marangoni
hydrodynamic effect resulted in the emergence of convection due to temperature gradients
and the separation of phases with different surface tension. The surface tension depends on
both temperature and the presence of surface-active compounds, which are known to be
produced by bacterial cells in order to protect them and to facilitate their movement in the
water environment.

B.II. Minaii, S.T1. JTazopeHko
JMOCJIJIKEHHS KIHETUKH ®JTYOPECHEHIII ITIOJAIMEPHUX CTPYKTYP
3 BAPBHUKAMM I KBAHTOBUMHU TOUYKAMHM ITPH B3AEMO/III 3
CJIIOBUMU KOHUEHTPALISIMUA EHAOTEHHOI'O AMIAKY 3A
JOIMOMOI'OIO TIOPTATUBHOI'O AHAJIIBATOPA BUIUXYBAHOI'O
MOBITPSI.
Vrpaina, m.Kuis, Incmumym maenemusmy HAH Yrpainu i MOH Yipainu, vitapok@i.ua

Ha cporomuimHiii neHp BenuKa yBara NPUIUIAETbCA JOCHIKEHHIO TIOpUAHUX
HAHOCTPYKTYp, L0 CKJIAJAIOThCs 3 HAIIBIPOBIIHMKOBUX HAHOKPUCTANIB 1 OpPraHIYHHAX
MOJIEKYJ, Ta iX 3aCTOCYBAHHIO B DI3HOMAHITHHX cdepax. OIHMM 3 TaKuX HaIPSMKIB
3aCTOCYHKY MOJIOHUX CTPYKTYp MOKHA PO3IJIsaTH 3aCO0M HEIHBA3WBHOI JIIarHOCTHUKHU
3aXBOPIOBAHb 3@ AHAJII30M BUAUXYBAHOI'O IMOBITPS, SIKE MICTUTb B OOl BEIUKY KiJIbKICTh
pi3HMX JETKHX pedoBHH. (sl mesknxX 3 HHUX OYJIO BHSBICHO KOPEJIIIII0 IEBHUX
KOHLICHTpAIll 3 KOHKPETHHUMHU 3aXBOPIOBaHHIMHU. OJHIEI0 3 TaKUX PEYOBUH SBISIETHCS
CHJIOTCHHUH amiak. BiH € OlomMapkepoM psiy 3aXBOPIOBaHb, TaKHUX SK HHPKOBA
HEIOCTaTHICTh, LIMPO3 IEYiHKU, paK JIereHb Ta iH. AJle 3aCTOCYBaHHS IaHUX MarepiajiiB
JUISL BUSIBJICHHS JIETKMX PEYOBHH Yy BHUAMXY JIIOAMHHM BHMAarae IEBHUX XapaKTEPUCTHK, B
MepIny 4epry JOCUTh BUCOKOI YyTIMBOCTI 10 aHATI3YIOUMX PEUYOBHH, TaK SIK KOHIIEHTPALIis
TaKUX PEYOBHH JIGKUTH B Jliala3oHi OJMHHUIL PPM. 30KpeMa KOHICHTpAllis aMiaky y
MOMXy XBOpPOI JIIOJUHM 3a3Bu4Yail ctaHoButh Outbme 1,5 ppm[l]. Cepen iHmmx
XapaKTEePUCTUK HE MEHII BaXKJIMBHUM € CEIEKTHBHICTB 10 BiJHOIIEHHIO 10 PEIITH PEYOBHH
i KOMIAKTHICTb, $IK aJbTepHATHBA CKJIAJHOMY JIADOPATOPHOMY AaHAIITHIHOMY
o0J1aTHAHHIO.

B momepenniii poGori [2] Hamu Oyino BUSBIEHO YYTJIHUBICTH OPraHi4HOTO
(iryopeciieHTHOTO GapBHHKA KyMapHH 7 B KOMIUTEKCi 3 HaHOKpucTamoMm CdTe 10 MoseKy
aMiaKy B ra30HOBITPsHIN IPoOi.

B naHiii po0OOTI MPUBOAATECS Pe3yibTaTH AOCIIIKEHHS (IIYOPECHIECHTHUX BiITYKIiB
riOpUIHUX MOJIMEPHHUX CTPYKTYP 3 (IYOPECHEHTHUM KOMIUIEKCOM KBaHTOBAa TOYKA —
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MoJjIeKyaa OapBHHMKa KyMapHH 7 B MaTpUIAX agcopOaTax, Ha MOJIEKYJIH JIETKOTO aMiaky
OTPHMAaHHUX 3a JOMOMOTOI0 PO3POOIEHOr0 HAMU MakeTa MOPTATHBHOTO (HIIyOpeCeHTHOTO
ajizaTopa amiaky.

Maket aHaiizaropa po3poOJIsIBCs 3a aHAJIOTIE0 JI0 PUHLIUIY poOOTH (uiyopumeTpa,
B SIKOCTI 30Y/KYHOUOro JpKepeia BHIIPOMIHIOBAHHS BHKOPHUCTOBYBAaBCS CBITJIONION 3
JOBXUHOIO XBui Ay=450HM. B MakeTi BukopucTano opamxkesuil cBitinodinstp (OC-12) i
nypnypuuit  (ITIC-11) cBiTnodinbTp, sKi 3a0e3neymsii  MaKCUMalbHY YYTJIMBICTb
aHayizaTopa 20 amiaky. Peecrpauisi ¢uyopecuenuii BinOyBanacs B Jiarna3oHi JTOBKUH
xBuii 540-600uM. OnTuyHuii curHan ¢uyopecueHuii 3unryBascs Goromionom BPW21R,
IIJICHITIOBAaBCS MiJICHIIIOBaY aHAJIOTOBOTO CUTHANY, Micis doro morpamwmiB Ha AIIl
AD7793 i o0pobnsBes mikpokoHTposepom STM-32F103 Ta BuBOAMBCS 3a JOMOMOTOO
po3pobiieHoro mporpamHoro 3abesmedeHHss Ha ekpaH [IK. TlomimepHi cTpykTypu
(dhopMyBaM Ha CKJISTHUX MIAKIIAKAX TOIAPOBUM CIIOCOOOM. B sIkOCTI mosriMepHOi MaTpwiti
BUKOPUCTOBYBalIM IMojiMep eTwieHBiHulanerer (EBA) mnoxpuruil mapom piokcumy
KpeMHil0. B SKOCTI CHrHaJbHOTO €JIEMEHTY BHKOPHUCTOBYBABCS (DIIyOpECHEHTHUI
KOMIUIEKC OapBHHMKAa KyMapuHy7 (A¢=508HM) 3 KOJIOIZHMMH HaMiBIPOBIIHUKOBUMU
HaHokpucragamu CdTe (Ag=530um). [IpoBoaHIOCS BUMIPIOBaHHS KIHETHKH IHTEHCHBHOCTI
¢yopecueHii 3pa3ka s TAKAX KOHI[CHTPAL[IH IapiB amiaky B MOBITPsHIH mpobi: 10ppm,
7,5ppm, 5ppm.

B pesynbrati eKcriepuMeHTy OyIio OTPHMAaHO BiITYK 3pa3ka HOJIIMEPHHUX CTPYKTYp Ha
BKa3aHI KOHIEHTpallii amiaky, 110 MaB BUIJIAI MaJiHHS IHTCHCHBHOCTI (iyopecueHIil
3paska: it 10ppm amiaky IHTEHCHBHICTh (uiyopecueHUii 3pa3ka Bmana Ha 1,17%
BITHOCHO BHUXIZHOTO CHTHady, /it 7,5ppm — Bmama Ha 1,04% a mmsg Sppm — Boana Ha
0,61%. Otxe, criocrepiraeThCst 301IbIICHHS BETMYMHHU MAJIHHAM CUTHANY (DiyopecueHIii
3pa3Ka Ipy 301IbIIEHH] KOHLEHTpPALi]l aMiaky B MOBITPsHIH IpoOi.

[1] S. Kumar, C. S. Kushwaha, P. Singh, K. Kanojia, and S. K. Shukla, Sens. Diagn. 2,

1256 (2023). https://doi.org/10.1039/D3SD00067B.

[2] V.P.Mitsai, A. G. Misyura, S. V. Kryvets, and Ya. P. Lazorenko, J. NanoElectron.

Phys., 8(4), 04032-1 (2016). https://doi.org/10.21272/jnep.8(4(1)).04032.

M. Olenchuk, O. Gnatyuk, G. Dovbeshko, G. Levchenko, G. Monastyrskyi, A. Tolochko
CAN 2D WS2 AND MOS2 NANOPARTICLES INFLUENCE ON FORMATION
AND PROPERTIES OF LIPOSOMES?

Institute of Physics of the National Academy of Sciences of Ukraine, Kyiv, Ukraine,
contact email: m.olenchuk@yahoo.com

Liposomes are good model structures that resemble cell membranes in their properties
and structure. They are used to study the effect of various substances and materials on the
functioning or properties of the cell membrane. The effect of 2D WS2 and MoS2
nanoparticles on the properties and formation of liposomes was investigated using the
methods of IR and Raman spectroscopy, dynamic light scattering and microscopy to
determine the size of liposomes, and luminescence analysis.

To obtained liposomes 18:1 (A9-Cis) PC (DOPC) 1,2-dioleoyl-sn-glycero-3-
phosphocholine Avanti Polar Lipids was used. The procedure of dissolving the lipids in
chloroform was used, followed by resuspension in water and sequential freezing with
liquid nitrogen and thawing. The concentration of liposomes in the resulting suspension
was 4 mMol. 2D WS2 and MoS2 nanoparticles (Sigma Aldrich) have size 90 nm. They
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were added in one case during the formation of liposomes (at the stage of dissolution in
water), and in the second case - after the completion of the procedure. So, two types of
samples were obtained - with nanoparticles inside the liposome and with nanoparticles on
the surface of the liposome.

The size of liposomes depends on whether the nanoparticles were introduced at the
stage of dissolution in water or after the completion of the procedure.

IR spectra revealed markers that are characteristic of liposomes synthesized with
nanoparticles.

Luminescence from 300 to 400 nm was observed for liposomes. In the Raman spectra
of liposomes with nanoparticles, the bands inherent to the nanoparticles are not observed,
but the quenching of luminescence is observed. The luminescent properties of liposomes
with nanoparticles inside the liposomes and liposomes with nanoparticles on the surface of
the liposomes are different.
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PO3PAXYHKH KOPEJIAIIN MI’K HU3bKOYACTOTHUMHA
BAPIAIISIMUA TEOMATHITHOT' O TIOJISI TA PEAKIIIO METAXPOMAS3II
BOJTIOTUHOBUX I'PAHYJI APIKIKIB
YKIII im. I20psa Cikopcwrozo, babka055@gmail.com, yugorgo@ukr.net
2[ncmumym mixpobionozii ma eipyconoaii im,J]. K. 3a60r0mnoz0 HAH Yipainu

IIpu gocmijkeHHAX peakuii MeTaxpomasii BOJIIOTUHOBMX IPaHyNl JIpPDXKJDKIB
BU3HAYCHO, 1[0 JMHaMiKa KOJBOPOBUX Ta CTPYKTYPHHX 3MiH peakiii 30epirae BHCOKHI
CTYHIHb MOJIOHOCTI 3 BapialisiMM T'€OMAarHiTHOrO MOJIA, OCOONMBO IiJ Yac MAarHiTHHUX
30ypenb Ta Oyp. IcHye Teopis, mo cryninps BBy [’ MIT Ha GiosnoriuHi 00'eKTH 3aIEKUTH
BiJl HOTrO IHTCHCHBHOCTI, fKa € HAWBHIIOKW MPH YacTOoTaX reoMarHitHoro moms <IT.
Mertoto poOoTH OyiM BUSIBICHHS Ta PO3PaXyHKH 3HAYEHb HAMPYKEHOCTI F€OMAarHiTHOrO
nosst 3 yacroramu < 11, 3a SKMX BIAMIYAIOTBCS CYTTEBI 3MIHM peakiii MeTaxpomasii
BOJIFOTHHOBHX TpaHyn ApbKKIB Saccharomyces cerevisiae. B poGori Gyian BHKOpHCTaHI
IIO/ICHHI 3HAUCHHS peakKiliii MeTaxpomasii BOJOTHHOBHX TPaHyJ IPiXJKIB, MPOBECHI B
MoOHiTOpuHroBoMy pexumi y 2009 p. B Incturyri mikpoGionorii ta Bipyconorii HAH
Vkpainu.

Jlnisi BUSIBIICHHSI peajibHUX 3HA4YeHb HAMPY)KEHOCTI T€OMArHiTHOTO MOJsI HA Pi3HUX
yacTtoTax OyJ0 po3poOJIeHO Mporpamy, sika peaili3oBaHa Ha MOBI mporpamyBaHHs R. s
poboTH TporpamMu BHKOPUCTAHO 0a30BYy Bepcilo iHTeprmperaropy R Ta J10JaTKOBO
BCTAHOBJICHO TakeT “Seewave-1.7.6”, 1m0 Moe B3aeMoisiTh i3 makeramu “fft” Ta “signal”,
SIKi JTO3BOJISIFOTH IMPAIFOBATH 3 JUCKPETHUMH CUTHAJAMHU, B TOMY YHCIHI iX MOJIENIOBATH,
¢dinpTpyBatH, Ta poBoanTH Dyp'e meperBopeHHs. Bei makeTu Oyiu BUIbHO BCTAHOBJICHI 3
penosutopiiB. CRAN 3a pomomororo komanau install.package. Ilporpama nae 3mory
pospaxoByBatu Quykryarii ['MIT Ha BuOpaHiii 4acTori i B Oy/1b-IKOMY BUOpaHOMY TIepioii
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06K mij yac He30ypeHUX CTaHIB IEOMAarHiTHOINO MHOJs Ta Mifi 4ac MarHiTHUX Oyp i
nepegOaveHa aganTanis IpPOrpaMy 0 TaKUX 3aBJaHb.

3Ha4YeHHs TeOMarHiTHOroO mosisi B perioni Kuesa 3 wactororo auckperusanii 1 I'ip 3a
2009 pix Oynu oTpuMaHi i3 1aHMX MarHitomerpuuHoi obcepsatopii (Jemunis, KuiBcbka
obmacte) Ta Iucrutyry reodisukm HAH Vxpainm ( http://www.igph.Kiev.ua/). s
nojanpuoi 06pobku nanux Oyna obpana komnonenta X I'TI3. Jlnst oGuuciaeHHs 3HaYEHb
Hanpyxenocti 'MII mpu ioro Bapialisx Ha HHM3BKMX 4YacToTax OyJ0 3aCTOCOBAHO
gactoTHi QinsTpu 0.1, 0.01, 0.001, 0.0001 T'tr 3 mporpamHoro makery “Seewave-1.7.6”.

Jlst oTpuMaHHs pe3yJIbTaTiB MOPIBHSAHb OYJIM BUKOPUCTAHI IOJICHHI MMOXBUJIMHHI Ta
CcyMapHi J0OO0B1 3HaU€HHs HAIIPYKEHOCTI reoMarHiTHoro nons y M. Kuesi B 1i ani 2009 p.,
KOJIW TPOBOJMIIM PEECTPAL0 3HAYCHb pEaKilii MeTaxpoMmasii BOJIOTHHOBHX TpaHYI
apibkmkiB S. cerevisiae. Bymu oGuucieni cepenni 3HaueHHs iHTeHcuBHOCTi ['MII Ha
yacrorax 0.1, 0.01, 0.001,0.0001 T'y TpuBasictio B 1 roguHy B TO# mnepioj g00u, KOJIH
IPOBOAMIIACH PeaKllis MeTaxpomasii BOJIOTMHOBUX IpaHyil IpiLXKiB. BigmosinHo, ne
JIAJI0 3MOTY MOPIBHIOBATH 010JIOTI4HI Ta reo(i3nyHI 1aHi B €IMHOMY MPOCTOPI Ta Yaci.

IIpoBeneHo  momepenHi  JOCHIPKCHHS  BIUIMBY — HU3BKOYACTOTHHX  3HAYCHb
TFEOMArHiTHOTO TMOJIi HAa peakilii MeTaxpoMmasii BOJIOTHHOBHX TpaHyl B KIITHHaX
IpixpkiB. Jis nporo Oyno mpoBeldeHO BUOIPKY BCiX AHIB 3a xoBTeHb 2009 p., B siki
MIPOBOJIMIIM JIOCJIJDKCHHST peakiliii MeTaxpomasii BOJIOTHMHOBHMX TpaHyJ JPIXIXKIB, Ta
chopMOBaHO MacHB iX KiNbKiCHUX 3HaueHb. Kpim Toro, 0yno c()opMOBaHO MACHB CEPEHIX
OIHOTOJMHHMX 3HaueHb iHTeHcuBHOCTI ['MII Ha HU3BKMX dYacTOTax B I K MOHI Ta
MIPOBE/IEHO X KOPEJSIMHUM aHai3 13 BH3HAYEHUMHM KiJIbKICHUMHM 3HAUYEHHSAMH 3MiH
peakuii Meraxpomasii. OTpumani koedirieHTH Kopensiii Mix iHTeHcuBHicTIO ['MIT Ha
HU3bKHX YacTOTax Ta JAaHUMH peakiii MeTaxpomasii BOJIOTHHOBHX TpaHyN APLKIKIB
cxmaganu B 1 aHi: R = 0,31- ma gactori 0.1I'; R = 0,37—- ma gactori 0.01T'm; R = 0,41 —
Ha vactoti 0.001T'w; R = 0,69 — ma wacroti 0.0001Tw. OTpuMaHi pe3yiIbTaTH HOPIBHSHB
CBiZIUaTh, M0 30UIBIICHHS KOCQIIIEHTY KOpeslii BifOyBaeThCs 13 MOHMKCHHSAM YaCTOTH
Bapianii MII3. Kpim Toro, orpumani [JaHi HampyXKeHOCTI I€OMarHiTHOro IOJI Ha
gacToTax <l ['l BKIAQAAIOTBCS B TEOPETHYHI PO3PAXyHKH, IO 31 3MEHIICHHSM YacTOTH
30inburyerbest inTeHcuBHicTs I MIT (3 0,03 BT no 10 MxTo).

BusiBiieHi CyTT€Bi BIUIUBH Pi3KOrO 301IbLIEHHS HANPY)KEHOCTI F€OMArHiTHOIO MOJI
Ha yvactoti 0.0001 T'i Ha 3MiHM BHPaXXEHOCTI peakiiii MeTaxpomasii y BOJFOTHHOBHX
rpanynax apixmpkie Saccharomyces cerevisiae. IMomanblii JOCHIKEHHS NaayTh 3MOTY
OTpUMATH OLJIBII BaroMi pe3ysIbTaTH 3a BECh MEPiOJI AOCIIIKEHb.

Ocranenko® O.C., Mawminos? C.O., bex! LI

IPOTOTHUII CUCTEMMU 3BUPAHHS TA IEPBUHHOI'O OBPOBJIEHHS

JAHUX )11 BUMIPIOBAHHS PIBHS I'VTIFOKO3U Y KPOBI 3
BUKOPUCTAHHSIM CIIEKTPOCKOIIII BJIMKHbOI'O 14 JIAIIA3OHY

Y Vipaina, Kuis, Kuiscokuii nayionansuuil ynisepcumem imeni Tapaca
Lllesuenxa, email: alexandraost@knu.ua, alexandraost2001@gmail.com
2 Vxpaina, Kuis, Incmumym maznemusmy HAH i MOH Ykpainu,
emal: mamilovserge@gmail.com

VY CBITI 3 KOXHUM POKOM CTae Bce Olnblue jroAel, siki HaOyBalOTb XPOHIYHE
3aXBOpIOBaHHS — jiaber. Y pocniijpkeHHi [1] BUeHI MpOrHO3YKOTh 301IBILICHHS BIBIYl
KinbkocTi XxBopux A0 2030 poky 3 nopiBHsHHI 3 2000 poxom. OauH 3 BUAIB — L€
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LyKpOBUi [ia0eT, kUil BUHUKA€ uyepe3 He3JaTHICTh OPTraHi3My CIIPABIATHUCH 3 1HCYIIHOM.
JIJ11 KOHTPOJIIO SIKOCTI JKUTTS Ta YHMKHEHHS HEBiJIBOPOTHUX HACIiAKIB, XBOpi Ha JiabeT
MarTh MPOBOJUTH IOJICHHUH MOHITOPHHT PIBHS TJIOKO3W Yy KpOBI 3a JONOMOTOIO
iHBa3iiHUX cucteM [2], siki moTpeOyroTh MOPYIICHHS LiTiCHOCTI BEPXHHOI'O MOKPHBHOTO
mapy. Kpim Toro, Takuii MOHITOPHHI € JOPOTMM uepe3 HEOOXiTHICTh 3acTOCYBaHHS
OJIHOPAa30BUX CMYKOK 3 (epMeHTaMH, M0 HakjaJae OOMEXKEeHHS Ha II0/ICHHE
BUKOpHUCTaHHs. ToMmy po3poOka HEIHBa3iHUX METOJMIB BUMIPIOBAHHS PIBHSA TJIFOKO3H
3HA4YHO O MOJIETIIMIIAa OTPUMAHHS Pe3yJIbTaTiB 0e3 MeXaHIYHUX YIIKOJDKEHb ISl Malli€eHTiB
3 n1iabeToM Ta JIJISIM 3 niepeatiabeTHuM cranoM [3].

Orusi HasiBHUX PO3pO0OK B wilt ramysi [4-11] BusiBHB psii HEOOINIKIB, 4yepe3 siKi
BUHHMKAIOTh CYMHIBH IIOJIO JIOCTOBIPHOCTI HaBEJICHHUX B HHX pe3yibrariB. [lo-mepiue,
3rajiani BUIe pOOOTH HE MICTAThH JAHUX PO METOAUKY NPUTOTYBaHHS PO3UMHIB [IIIOKO3H,
a00 1i po3unHM 3p00JIeHI HE KOPEKTHO 3 TOYKH 30py ¢iziosorii. 30kpemMa, aBTopr poOOTH
[4] monmatoTe po3uMHHHK (BOAY) IO CTAJOi KUTBKOCTI PEYOBUHU TIIFOKO3H, 1110 HE BiJIIOBIIa€e
GioxiMii mporiecy B Jit0CbKOMY opraHi3mi. [To-apyre, cXeMOTeXHi4HI pillieHHs], sKi Oyiu
BUOpaHi JuIs BUMipIoBaHHS (HOTOCTPYMY IPUIIMadiB BUIIPOMIHIOBAHHS, HE € KOPEKTHUMH 3
TOYKH 30py paaioesiekTpoHiku. [1o TpeTe, onTHYHI MOy, BUKOPUCTAHI B IEIKUX POOOTax
(manpukinan, [5]), He MaloTh 3aXUCTY BiJ 30BHILIHIX kepen iHppayepBonoro (1Y)
BUIIPOMIHIOBaHHSI, 110 MO’KE€ BHOCUTH ICTOTHI IOXUOKH Yy pe3yJIbTaTH BUMIPIOBAHHSI.

[lana po0OoTa npucBsiueHa po3poOIli Ta BUTOTOBJICHHIO IIPOTOTUIY CHCTEMH 30UpaHHS
Ta TEPBUHHOrO OOpOOJEHHS JaHUX Ui BUMIPIOBaHHS pIiBHS TJIIOKO3M y KpOBI 3
BUKOPHUCTAHHSIM CIHEKTpocKomii OmmkHboro IY niama3oHy 3 ypaxyBaHHSIM IOIEpEIHIX
3ayBakeHb. [l Hioro noOyZ0BH BUKOPUCTAHO Cy4acHY KOMIOHEHTHY 0a3y nugpoBoi Ta
aHaJoroBoi enexkTpoHiku. OCHOBHE 3aBIaHHS, K€ BUKOHYE NMPOTOTHII - L€ PEecTpallis
IHTEHCUBHOCTI 3BOPOTHO PO3CISIHOTO CBITIIA iH(ppadepBOHOTO Jiazepy (noBxuHa XBuil 980
HM). CTpyKTypHa cXeMa IPOTOTUILY HaBeJeHa Ha puC. 1.

MNepeTBOpIOBaY
2 CTpyM-Hanpyra
' |
1 3
i AUn MK NK

1

Puc. 1. CtpykTypHa cxema mpOTOTHUILY:
1- IY nazep, 2- doroxnion, 3 - Gionoriuna TkanuHa, AIII - ananoro-uudposuit
neperBoproBad, MK - mikpoxontposnep, I1K - nepconansHuii KoM 0Tep

JU1s mepeBipkH Tpare3JaTHOCTI BHTOTOBJICHOIO HPOTOTHIy OyJIO IPOBEACHO PsN
BHUMIPIOBaHb 3aJI)KHOCTI 1HTEHCHBHOCTI 3BOPOTHO PO3CISHOTO BHUIPOMIHIOBAHHS Bifl
KOHLEHTpalii INIIOKO3K y BOJHOMY po3uuHi. Ha puc. 2 HaBeneHo rpadiku 3al1exHOCTI
IHTEGHCUBHOCTI (DOTOCTpYMYy BiJl KOHIEHTpalii TJIFOKO3H, HOPMOBAHOT Ha 3HAYCHHS,
OTpUMaHe JUIS JUCTHILOBAHOI BOAWM. BHIHO, MO 3 POCTOM KOHIEHTpALii TITIOKO3M
IHTEHCUBHICTH (OTOCTPYMY MIBHIKO 3MEHIIYETHCS 1, MOYMHAIOYM 31 3Ha4eHHSI y 5%
BUXOANTH Ha HacWueHHsA. OTpHMaHI pe3yibTaTH a00pe Y3TOKYIOThCSA i3 JaHUMH,
HaBeJeHUMH B [2].
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1. A. Perepelitsal,V. P. Berest!, G. A. Bozhok?
STUDY OF THE INTERACTION OF ANTIMICROBIAL PEPTIDES WITH
MEMBRANES: EXPERIMENTAL APPROACHES AND RESULTS
V. N. Karazin Kharkiv National University
4 Svobody Sq., Kharkiv, 61022, Ukraine
Z Institute for Problems of Cryobiology and Cryomedicine, Natl. Acad. of
Science of Ukraine, 23 Pereyaslivska St., 61016 Kharkiv, Ukraine.
igorperepelitsa06@gmail.com

Antimicrobial peptides (AMPs) are compact molecules with a positive charge or
amphipathic structure. A notable advantage is their affinity for bacterial membranes, which
typically contain teicholic acid and lipopolysaccharide, and eukaryotic membranes, which
contain dipalmitoyl phosphatidylcholine, which allows for the formation of a negative
charge on the surface. This facilitates the initial electrostatic attraction of cationic AMPs.
Positively charged AMP has a strong electrostatic interaction with negatively charged
phospholipids on the outer leaflet of the bacterial membrane [1,2].

Cationic AMPs can have a low level of specificity in cell interaction, which leads to
undesirable interaction with non-target cells. Liposomal containers are used to screen the
delivery of the active substance [1]. The addition of substances such as cholestyrene and
cardiolipin to their composition is aimed at improving the quality of encapsulation and
release of the peptide into the vesicle membrane and its stability [1]. Varying the
concentration of cardiolipin during liposome formation allows modeling the level of their
potential at the hydrodynamic shear limit (zeta potential) [1].

The antimicrobial peptide gramicidin S (GrS), which is a cyclic decapeptide, was
used to analyze such effects. Our experimental data obtained by light scattering and
fluorescent microscopy certifies. According to existing data, GS will exhibit an
antibacterial effect at a concentration in the range of 3 to 12.5 pg/ml [2], while increasing
the concentration to 18.7 pg/ml, a cytotoxic effect on cell culture occurs, and hemolysis, in
particular of red blood cells, occurs at a concentration of 35.2 pg/ml.

We assume that the different compositions of liposomes may affect the quality of the
capture and release of the active substance. In the study, we used L929 cells (fibroblast
cells), which were incubated with liposomes of different lipid compositions loaded with GS
at concentrations of 10, 25, 50, and 75 pg/ml. Cell viability and adhesion properties were
analyzed. The level of cell viability was assessed using the FDA/EB staining test. The
results showed that liposomes loaded with the peptide at concentrations of 10 and 25 pg/ml
did not significantly affect cell viability, but treatment with liposomes loaded with GS at
concentrations of 50 and 75 pg/ml led to a decrease in the indicator. When liposomes of
different compositions were incubated with GS at concentrations of 50 and 75 pg/ml, the
adhesive properties of cells also decreased. The confluency of the cell monolayer at these
concentrations was in the range of 67-75% (compared to the control, there was a decrease
of about 17-25%). The confluence of the monolayer of cells treated with liposomes of
different compositions with GS at concentrations of 10 and 25 pg/ml did not differ
significantly from the intact control.

[1] Pande S. Liposomes for drug delivery: review of vesicular composition, factors
affecting drug release and drug loading in liposomes. Artif Cells Nanomed
Biotechnol. 2023 Dec;51(1):428-440. doi: 10.1080/21691401.2023.2247036. PMID:
37594208.
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[2] Kondejewski LH, Farmer SW, Wishart DS, Hancock RE, Hodges RS. Gramicidin S
Is Active Against Both Gram-Positive and Gram-Negative Bacteria. Int J Pept Protein
Res. 1996;47(6):460-6. https://doi.org/10.1111/j.1399-3011.1996.tb01096.x

Prokhorets V.A.Y2, Mamilov S.0.3, Afanasieva T.V.!
ELECTRONIC EXCITATION SPECTRA OF ¢ AND S SUBUNITS OF THE
OXYHEMOGLOBIN.
tUkraine, Kyiv, Institute of Physics of the NAS of Ukraine, Physical Electronics
Department.
2Ukraine, Kyiv, Taras Shevchenko University of Kyiv.

SUkraine, Kyiv, Institute of Magnetism NAS of Ukraine and MES of Ukraine.
E-mail: tetiana.v.afanasieva@gmail.com

The photodissociation of oxyhemoglobin is explored because of its use in biomedical
applications such as photodynamic phototherapy. UV-VIS spectroscopy and ab initio
calculations are widely used to clarify the mechanisms of laser-induced photodissociation.
It is known that the photodissociation of oxyhemoglobin involves structural changes in the
protein. However, the difference between the a and g subunits has been neglected in the
theoretical models.

We explore the effect of protein structure as well as solvation effect on optical
absorption spectra of oxyhemoglobin using a hybrid quantum mechanical-molecular
mechanical (QM/MM) method and embedded clusters - SIMOMM (Surface Integrated
Molecular Orbital Molecular Mechanics) with GAMESS/TINKER software [1,2]. Density
functional theory method and all-electron 6-31G(p,d) basis set with p, d polarization
functions were used for the QM region. The MM region was described using the MM3
force field for the protein atoms. Solvent effects are included using the polarizable
continuum model (PCM) in a water solvent.

First, we obtained optimized geometries for « and £ subunits of the oxyhemoglobin
in vacuum and solvent. Then, correspondent electronic excitation spectra were calculated
(Fig.1) and compared with the experiment.

The protein environment causes a larger redshift of the Soret band for # subunit than
for o subunit. Also, the Soret band of the isolated oxyheme is blueshifted compared to
those of o and £ subunits.

Solvation causes significant redshifts of the Soret band for both « and $ subunits and
the Q-bands for f subunit.

Moreover, we have analyzed singlet-triplet excited states up to 1300 nm. We did not
find significant spectral features in the range of 900-1200 nm in singlet-singlet spectra. In
contrast, the singlet-triplet transitions can be responsible for the spectral features in the
range of 800-1000 nm.
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Fig.1 Calculated electronic excitation spectra for the three models of oxyhemoglobin:
simplified structure without protein environment (pure QM), optimized structures in a and
S subunits (QM/MM). Optical absorption spectra were obtained from vertical singlet-
singlet So —S, transitions with Gaussian broadening with a width at half peak of 20 nm.
Singlet-triplet excitations Sy —T, are not shown.

1.Schmidt M. W. et al. // J. Comput. Chem.-1993.-14.-P. 1347-1358.

2. Shoemaker J. R. et al. // J. Phys. Chem. A —1999. -103.-P. 3245-3251.

300

Sliusarenko D. G. Netreba A.V.
HYBRID APPROACH TO NOISE PROCESSING WITH INTEGRATION OF
RESIDUAL CONNECTIONS INTO DAE
Faculty of Radiophysics, Electronics and Computer Systems, Taras Shevchenko
National University of Kyiv. Volodymyrska Street, 64/13, Kyiv-01601, Ukraine.
E-mail: d.fulhem@gmail.com, avn@univ.kiev.ua

Currently, the role of noise and artifacts in medical images poses a significant
challenge. Primarily, the presence of such disturbances complicates the accurate
interpretation of images, leading to prolonged examination times for clinicians to
understand the diagnosis [1].

Over the past decade, numerous methods for handling noise in images, including
medical ones, have been considered. However, this topic remains relevant, as the issue of
noise presence remains unresolved, and the world is still searching for methods that can
make medicine more precise and efficient, thereby making it more accessible.

Neural networks, particularly DnCNN, ResNet, and U-Net, have gained significant
popularity in tasks such as image reconstruction, enhancement, and denoising. DnCNN,
designed specifically for denoising, improves upon traditional autoencoders by
incorporating deep learning techniques. ResNet, characterized by residual connections, has
also become widely used for its ability to handle noise effectively. U-Net, originally
developed for segmentation tasks, has been adapted for denoising by leveraging its deep
neural network architecture. Many other neural networks and their modifications were also
created[2].

Idea is to combine the features of several different networks into a single unified one.
We built a model that represents a slightly simplified version of DnCNN, which already
shows pretty decent denoising results[3], with the addition of ResNet features aimed at
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obtaining a high-quality autoencoder for high-resolution DICOM (Digital Imaging and

Communications in Medicine) medical images. This model has demonstrated promising

results in image restoration from noise types including Gaussian, Poisson, and impulse

noises, which closely mimic real noise artifacts in medical images.

[1] R. Morin and M. Mahesh, ‘Role of Noise in Medical Imaging’, J. Am. Coll. Radiol.,
vol. 15, no. 9, p. 1309, Sep. 2018, doi: 10.1016/j.jacr.2018.07.003.

[2] R. Patil and S. Bhosale, ‘Medical Image Denoising Techniques: A Review’, vol. 4,
pp. 21-33, Jan. 2022, doi: 10.46328/ijonest.76.

[3] D. Sliusarenko, A. Netreba, and S. Radchenko, ‘MRI Denoising Neural Network
Architecture Convolution’, in 2023 IEEE 12th International Conference on
Intelligent Data Acquisition and Advanced Computing Systems: Technology and
Applications (IDAACS), Sep. 2023, pp. 968-971. doi:
10.1109/IDAACS58523.2023.10348629.

B.0O.Coxomnos, C.O.MamisnoB
HEJIHIMHUA BIII'YK HA JIASEPHE OIIPOMIHEHHSI IOKA3SHUKA
3AJIOMJIEHHS LIABYJII TOPOJHBOI (ALLIUM CEPA)
VYrpaina, Kuis, Incmumym maenemusmy HAH i MOH Vxpainu

KinpkicHi maHi mpo BiAryKH OI1OJIOTIYHHX CEpEIOBHIN Ha JIa3epHE ONPOMIHCHHS
SIBISIIOTH  COOOK0 HE TINBKM HAayKOBHH iHTepec, aje i MaroTh MpaKTHYHE 3HAYCHHS.
30kpemMa, HeJiHIHA CKIAJ0Ba MMOKA3HHWKA 3aJIOMIICHHS € YYTJIMBOK JI0 MPUCYTHOCTI
XBOPOOOTBOPHUX MIKPOOPIaHi3MiB, 110 BKa3y€ Ha MOXIIUBICTb PO3POOKH HOBHX METOAMK
CBOEYACHOTO BHSIBJIICHHS YpaKeHb MPOIYKTIB POCIMHHOTO IIOXODKEHHS I dac
30epiranns. J[OCATHEHHS] MPOTPECy B JAHOMY HAMPSMKY CTaHEe MOXJIMBUM JIHIIE MPU
YMOBI YCYHEHHS PYHHIBHOTO BIUIMBY PO3CISIHOTO BHUIIPOMIHIOBAHHS, SIKE ICTOTHO 3MCHIITYE
CHIBBIJIHOLIEHHS CUTHAJ/IIYM IIPU 3aCTOCYBAaHHI TpaJULiHHUX METOMIB BUMIPIOBaHHS (Z-
CKaHYBaHHS, IPOCTOPOBOT (Pa30BOi cCAaMOMOIYJIALIT Ta 1H.).

Jst BupiieHHs 1iei npobiemMu OyB CTBOPEHUH METOJ, B SIKOMY IEPETBOPEHHS 3MiHU
MOKa3HUKA 3aJOMJICHHS AN y BEIIMYMHY, Ha SIKY CBITJIOPO3CISHHS BIUIMBAE MAJo, a caMe —
y 3miny neHtpy TsokinHs (L[T) cnekrpy BunpomintoBanHs Adyr. CeHcop, 1O 3MiHCHIOE
TaKe MEepeTBOPCHHS, 110 CYTi SABIIsiE COOOI0 HAMIBIPOBITHUKOBHUIT IEpeCTPOIOBAHMIT Jlazep 3
30BHIIIHIM 3BOPOTHUM 3B’s13k0M (333) (auB. Puc.1).
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Cucrema 333 BKIIIOYA€ JOCIIIKYBAaHUN 3pa30K y BUIJISAL ILUTIBKY, 110 PO3MIILYETHCS
B IEPETSLKLI, IUCIEPCIiHY MPU3MY, 3aBJSKU SIKil yTBOPIOETHCS PE30HAHC, 1 MEXaHIYHUI
3aTBOp, SKUH BMHKa€ Ta BHUMHKA€ 3BOPOTHHI 3B’30K. 3MiHAa TOKa3HHKA 3aJOMIICHHS
[PU3BOAUTL 1O 3CYBY IIOJIOKEHHS pEe30HAaHCY, a Biarak — po 3miHu LT coexrpy
BUIIPOMIHIOBaHHS. BusHaumBIIM  Aldyr €KCIEPUMEHTANBLHO, BEIMYMHY AN MOXKHA
pospaxysari 3rimHo Bupasy Am = 2fD, (nf — sin?a)*? f(nyd sin 22) - Adqr, ne f -
(okycHa BiACTaHb JIH3H, 110 3HAXOIUTHCS MIX 3pa3KoOM Ta AucHepciiiHoro mpusmoro, D, -
KyTOBa JHCIEPCist Mpu3Mu, No - MOCTiiHA CKIaJ0Ba IMOKAa3HHKA 3JIOMIICHHS 3pa3ka, O —
TOBILUHA 3pa3Ka, 0L - KyT MaiHHs BUIPOMIHIOBaHHS Ha 3Pa3oK.

B ycraHoBui Oynu BUKOpHCTaHI Ja3epHUil aioa Oe3nepepBHOL il 3 MakCHMallbHUM
MiZICUJICHHSAM Ha JIOBXHMHI XBWII 655 HM, JIucrepciiHa nmpusMa 3 HaJBaXKoro QuiHTy
D,=0.55 mpag/uM MakcumanbHa TyCTHHA HMOTY)KHOCTI BHITPOMIHIOBAHHS B ONPOMiHEHiH
minsHUi 3paska cranosmna 3.25-10° Br/cm?. 3pasok sBNSB cO6OK IUTIBKY 3 JTyKOBHII
JKOBTOI 1Oyl TOBIIMHOW (=25 MKM, MOKa3HHK 3anoMieHHs No~1.4+/-0.05, koedimieHT
po3scisguHs 61m3bk0 98%.

3MiHa B 4yaci MOKa3HUKa
3aJOMJIEHHS (CyLUIbHA JIiHIS
Ha Puc.2) wmae wmBHAKY

o 008 g (ctpubkononibuy) Ta

g‘cw i 3 noBUTbHY ckianoBi. [lIBuaka

E 1% £ ckiamoBa mposise  ceGe

E 004 - S OesnocepeaHbO TTicIst

< 8 BMUKaHHS 3aTBOPY i CKJajae
002 | . .

ommseko 0.057. BiamosinHa

000 doo  OIIHKA HENHIHHOrO

o 5 pres 10 wae, ¢ MOKAa3HUKA 3aJOMJICHHS DN

~1.7-10° cM?/Br.
IoBinbHa ckiazoBa MOKa3ye 3pocTaHHs BHpoJoBx 1-2 ¢ Ha 0.02-0.03, sike 3MIHIOETHCS
naiHHsIM. [IpudnHN Takoi MOBEIHKH HA CHOTOJIHI HEBIZIOMI.
CriBBITHOIIEHHS CUTHAJ/LIIYM IIPU BUMIpIOBaHHI Adyr 3HAXOAUTbCSA B Mexax Bij 20
1o 30. Lle o3Hauae, 10 CTBOPEHHI HOBUI METO/ 338 €(DEKTUBHICTIO MEPEBHUIILYE TPAIHUIIIHHI
METO/I NP JIOCIIiKEeHH] 010JI0TIYHUX 00’ €KTIB.

Cpibnuii B.O.,Yenens JI.B., Boiiko FO.B.
3ACTOCYBAHHSA JJAHIIOI'A BJIOKIB JJIS1 OIIPAITIOBAHHS JTAHUX IMP
Yxpaina, m. Kuis, Kuiscokuii nayionanvnuii ynigepcumem imeni Tapaca Lleguenka,
v.sribnyi.ua@gmail.com

Iureprer wmemuunux peueir (IMP) omuH 3 TPOBITHUX HAMPSIMKIB PO3BUTKY
TEXHOJIOT'1H B MEUIUHI Ha CbOrOJHIIIHIN JeHb. [0 NIpUCTPOiB JaHOro HAIPSAMY BITHOCATH
ME/IMYHI CEHCOPU Ta MEJWYHI TPUCTPOi, SKI BIAMOBINAIOTH 3a HAJaHHS JAHUX TIPO
3]0pOB’ 1 MPOBEJEHHs CKIAJHUX JOCILIXKEHb Ta ONEpaliMHUX MaHIMyJIAUil nanieHra
BiAmoBiHO. Bei mi mpuctpoi moB’s3aHi MK co00OK 32 paxyHOK BUKOPHCTaHHS
LEHTPAII30BaHUX BY3JiB KEPyBaHHs Ta ONpALIOBAHHS JAHHUX, SIKUMH BOHH OIEpyIOTh [1,
5]. V 3aranpHOMY BHINAAKY JaHUA BH BUKOPHCTaHHS IMP CynpoBOKYETHCS IPOOIeMaMu
OIIPAlIOBAHHS Ta 3aXHUCTy iH(poOpMaIii, 30epekeHHs JAaHUX Ta YTPUMAHHS CHCTEMH 5K
taxoi [4, 6].
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Jlns BUpIMICHHS JaHHX MPOOJEM IIPOIOHYETHCS BIPOBAKCHHS PO3IIOAICHOTO
JaHUIory OJokiB (OyokuelHy) y BUIIAI MAaTeMaTHYHOIO HANpPABICHOIO ALUKIIYHOIO
rpada juis 30epiraHts Ta nepeaadi MeIuuHoI iHpopMallii, HaBiTh Ha MaO(YHKIIIOHATIBHUX
npuwiagax. Cam OnokdedH sBisse 000K HENOpYIIHMH JaHIor iHdopmauii, sky mo ii
BHECCHHIO BXKE€ HEMOXKJIMBO BUAAIUTH 3 JaHIora. Cama x iHpopmallis MicTuThes y 01011,
6a30Biil OJUHUII JIAHIIOTA, 1[0 MYCUTh MICTUTU y cOoOl BKa3iBHUK Ha IoIepeaHidl 010K,
JUTSE TBOPEHHS HEMOPYIIHOT CTPYKTYPH JIaHUX, METaJIaHi IMiJIB’sI3aHi 0 peajizaiii Ta camy
iHpOpMaLito, SKy MH X04eMO 10 Hboro BBecTH. CaM jK€ JIAHLIIOT PO3MOIUISETHCS Ta
3HAXOMTHCS Ha KOXHOMY IMP mpHCTpOi B MOBHOMY YH 9acTKOBOMY BHUTIIsI [2, 3].

Ha tabn. | wHaBenene mnopiBHsAHHA KiacuyHoi IMP  indpactpykrypu Ta
iHGPACTPYKTYpH 13 BOPOBADKCHHAM OsokueiiHy. Takox Ha puc. 1 HaBeqeHa cxema poOoTH
6sokueliny Ha 6a3i IMP.

Ta6auns 1
HopiBusinusa kaacuunoi IMP indpacTpykrypHu i inppacTpykrypn
i3 BHpoBa/zkeHHAM 0/10KYeiiHy

AcnekTH podoTn Kuacuunuii Bapiant Baokueiin
OmnpauoBaHHs BuKOpHCTaHHS TIPOMIKHHX BukopucTaHHs cMapT-
JTAHUX MIPUCTPOTB KOHTPAKTiB a00 BaJIiIaTOPiB
udpyBanHs 3a pisHUMU Criiike acuMeTpuuHe
3axuct iHpopMmariii CTaHJapTaMH, HE 3aBX/1 mdpyBaHHS, 3aXUCT BiJ
CTiliKe 710 B3IOMY Mo diKarii
30epexeHHs ITaHUX I{entparnizoBane JleuentpaiizoBaHe
. . VHidikauisg 3a oqHUM
YTpumanHs CKJIaJHICTh B 00CITyrOBYBaHHI ixan 5
. . . . CTaH/apTOM Ta ITOKpalIeHa
iHPPACTPYKTYpH Ta 3a0e3nedeHHi cTabiIbHOCTI S
CTaOUIBHITH
DopmyBaHHA Ta Mepepaua Gnoky
onpaLoBaHHA BNoky ] LLluchpysankA brioky —», yyacHUKaMm

I J|ONOBHEHHA
yJacHUKamun
JIOKanLHOro naHuiora

Banigauia OnpauBaHHA CMapT
yuyacHukamu 6noky KOHTpakTa

l€&— OTpuMaHHA Broky

| KoxeH yuacHUK BUKOHYE L0 YaCTUHYHe3anexHo abo MoXnvea
| peanizauin nigdnokuenHiB, ANA KaTeropuyBaHHA AaHKX |

_ > a 8 8
Pucynok 1. Cxema 6.10k4eiiny Ha 0a3i IMP indpactpykrypu

Otxe, IMP ne nepcrekTUBHUI HampsM PO3BUTKY CydacHOI MEIULUHU, SIKUH, Ha
JIAHOMY eTarli oro BIPOBAJPKEHHS, XapaKTEPU3YEThCS HAOOPOM MPOOJIIEMHHMX ACIHEKTIB:
6e3neKoro nepenadi Ta 30epeKEHHs JaHUX, LEHTpai3alielo onpaltoBanHs iHdopmanii, Ta
yOe3nevyeHHsT Malo(yHKIIOHATBHUX TMPUCTPOiB. Jlnsi BUpilIeHHS JaHUX Tpoliem
HPONOHYETHCS BIPOBA/DKCHHS OJIOKYCHHY B 1H(PACTPYKTYpy, IO y MOJAIbIIOMY HAaBiTh
3MOXKe 3a0€3MEeUYNTH MOJKIMBICTH JIETKOTO OIpAIIOBAaHHS JaHUX, SKi B HBOMY
30epiratoThcs.
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Oninka cra”y 370poB’sl 0Ci0, 110 MOCTPAXJaJHM BiJl BIUINBY MOHOOKCHJYy BYTJIELIO,
BKJIIOYA€E TEpeiK TOKa3HUKIB, MIO JO3BOJSIOTH (OpMYBaTH [iarHO3 Ta BU3HAYATH
HeoOXigHicTh MeauuyHoi jgomomoru [1]. Lli moka3HMKHM BKIIIOYAlOTh CTaH JIET€HEBOI
BEHTWJISALIT, TISUTBHICTD CepIls, Ta3000MiH, KOHIICHTPAILII0 OKCH- Ta KapOOKCUTeMOTJIO0iHY
B aprepiajbHiil KpOBi, a TaK0XX pIBEHb BYIJIEKHCIOrO Ia3y Ta MOHOOKCHIY BYIJICLIO Y
BUIUXY [2].

Hebe3neka nossirae y Tomy, 1110 4aJHUH ra3 yTBOPIOE i3 TeMOITI00IHOM KPOBI CTIHKY
CHOJNYKY - KapO okcureMmorso0iH. L{e 3HMKye KUCeHb-TPAHCIIOPTHY CIPOMOKHICTh KPOBI,
BHKJIMKAIOYH TIMOKCIO Ta MOPYIICHHS KIITUHHOTO MeTabouizmy [3].

TouHi METOAM BH3HAYCHHS pIBHA OTPYEHHsS 4YaJHUM ra3oM [4] BUMararmTh
IHBa3iMHUX TECTIB KpOBi, SIKI € TPUBAIMMM Hpoueaypamu [5], a ans HeiHBasiiHOro
KOHTPOJIFO BMICTY MOHOOKCHJIY BYIJICIIIO B KPOBI iCHYe 0OMEXKEHa KUIBKICTh 010(i3UYHNX
TexHosoril. B Hamiif poGoTi 3a OCHOBY B3sTa HEiHBa3iliHA METOJMKAa BU3HAUCHHS
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BIZIHOCHOI KOHLIEHTpalii OKCU- Ta KapOOKCUIeMOIT00iHy B apTepialbHill KpOBi, ONUCaHA B

[6, 7]. Mera pobGoTH - CTBOPUTH NPOTOTUI OE3APOTOBOTO KOMIIAKTHOTO MOOIIBHOTO

npwiIasy Julsl HEiHBa3iHHOTO eKCHPEec-KOHTPOIIO 3a CTAaHOM OTPYEHHX YaJHHM Ta30M YU

AT HHSM.

Jlns Bu3Ha4YeHHs PiBHS KMCHIO Ta MOHOOKCHJY BYTJICLIIO B KPOBI BUKOPUCTOBYETHCS
METO/IiKa TPUNpoMeHeBoi crekrpodoromerpii [6, 7]. BumiproBanust abcopOuii cBiTia
30IMCHIOETBCS B MOMEHTH MAaKCUMYMY aMIUTTyOu CHrHany (oTompuiiMada Ui TPbOX
JOBXKMH XBHJIb BHIPOMIHIOBaHHS. J[Js OTpUMaHHS HaWOLIbIIOT YYTJIMBOCTI MpH
BU3HAYCHHI carypanii KHCHEM IOBKMHM XBWJIb BHIPOMIHIOBAHHS JDKEpenl JIekKaTh B
JUISHKaX CIEKTPY 3 HalOIIbIIOI PI3HHUIICI0 B IMOTVIMHAHHI CBITJIa OKCUT€MOIJIOOIHOM 1
remoriobinoM. Llifi yMOBi 3a/I0OBOJIBHSIIOTH uYepBOHA 1 OyMkHS iH(ppadepBOoHA 00NACTI
CIEKTPY BUIIPOMIHIOBaHHS, a JUI1 KapOOKCUreMorio0iny - iHdpauepBoHa Ta 3eJeHa.

IIpu cTBOpeHHI cUCTeMH 30MpaHHS Ta TEPBHMHHOI OOpPOOKH JaHUX BHUKOPHUCTAHO
IHTErpOBaHUI MyTbCOKCUMETPHYHUI MOAYIb Ta MOHITOp cepueBoro purmy MAX30105
Bix xommanii Maxim Integrated (CIIIA) [8]. Bim Bxiouae BOymOBaHi CBITIONIOMH,
(OTOETEKTOp, ONTHUYHI €JIEMEHTH Ta EJIEKTPOHIKY 3 MajuM piBHEM BJIACHHMX WIYMIB 1
3aXUCTOM BiJ BIUIMBY HaBKOJMIIHBOTO CBiTNA. [ KepyBaHHS ONTHYHUM JAATUYHKOM
BUKOPDHCTaHO  Tuiaty  MikpokoHTponepa ESP32  [9]. TIporpamyBanHsi — miati
MIKpPOKOHTpOJIEpa 3IiiiCHIOBATIOCS B cepeoBuiii po3pooku Arduino IDE, Gibmioteky st
MiATPUMKKA TPOrpaMyBaHHS MiKpOKOHTpoJepiB ESP Ta 6iOmioTeky st gaTduka
MAX30105 mix wmasBoro SparkFun_MAX3010x_Sensor_Library [10]. Ilapanensto
TpHUBaja po3poOKa MPOrpamMHOro 3ade3neyeHHs, HEeOOXiIHOro MJisi BH3HAYEHHS PiBHS
HACHYCHHS KPOBI KHCHEM Ta PiBHS OTPYEHHS YaIHUM Ta30M 3 BUKOPHUCTaHHSIM METOIMKH,
onucaHoi B podotax [6, 7]. IIporpamua peasnizarisi aJiropuTMy BU3HAUYEHHS PiBHS OKCH- Ta
KapOOKCHTeMOTJI001HY B apTepiaibHii KpoBI eTanbHO onucaHa B [11, 12].

Ha ocHoBiI MacuBY aHMX, OTPUMaHUX 3a JJOIIOMOT'OI0 CTBOPEHOT'O HPOTOTHITY, OYyJI0
obuncneno cepenHe 3HaueHHS piBHA Sa0p, sike craHoBuTh 0.93 ab6o 93% Ta cepenne
snavenHss SaCO - 0.05 abo 5%. LIi 3HA4YeHHsS Y3rOKYIOTBCS SIK 3 PE3ylbTaTOM,
OTPUMAHUM 32 JOMOMOrow mobyroBoro mynscokcumerpa HEACO CMSS0C, Ttak i
HOpPMaJIbHUMU ITOKa3HUKaMH 3Ha4€Hb OKCH- Ta KapOOKCHUTeMOrIo0iHy B KPOBI.
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Vmsiitkapran Epaenkuort??, 10.I1.Toprot, 1.0.Ckopoxon?
KBAHTOBI PO3PAXYHKU TEPMOJUHAMIYHUX IOKA3HUKIB
AHTHOKCHUJAHTHUX MEXAHI3MIB METABOJIITY DDMP.

KT im. Iopa Cixopcovrozo, Yipaina, yugorgo@ukr.net
2 Incmumym mixpobionozii ma eipyconozii in. JI. K.3a6oromnozo HAH Vrpainu

Bigomo, 110 pe3ynbTaTd KBaHTOBO-XIMIUHMX PO3PaXyHKIB, MOXKYTh OYTH IOB'A3aHi 3
AQHTHOKCHIAHTHUMH e(eKTaMH JOCHiKyBaHMX CIIOMYK B HEMOIAPHOMY CepeJOBHIII
JiNiZOHO-NENTUIHUX MeMOpaH kUBUX KIiTHH [1]. g onTumizoBaHux cTpykryp DDMP
MH pO3paxoByBaid (Hi3UKO-XIMIUHI TMOKA3HUKH TEpediry MOXKJIMBHUX AHTHOKCHIAHTHHUX
MexaHi3miB. KBaHTOBO-XiMiuHWH aHali3 AHTHOKCUJAHTHUX 1 aHTUPAJAUKAIbHUX
BiactuBocTer  2,3-nmurigpokcu-6-mermn-(4H)-nipan-4-ony (DDMP) mnpoBoamnu  3a
JoromMororo mporpamHoro nakery Gaussian 09W [2]. [loBHy onTuMizauito reomerpii
He#TpanbHOT Mosiekyin DDMP B 11 OCHOBHOMY CTaHi IPOBOJATH 10 MIHIMYMY 32 METOJIOM
teopii ¢ynkuionansHoi rycrunu (Density Functional Theory, DFT), po3spaxyHkoBoi
Mozeni oomexenoro (restricted,r) merony Teopii ¢yHkmionany rycrunu beke (B3), sxa
BUKOPUCTOBYE elIeKTpoHHY Kopesuito JIi fura i ITapa (LYP) ta 6a3ucnoro nHabopy 6-
311++g(2d,2p): rB3LYP/6-311++g(2d,2p). OGMexeHHs: (r) BH3HAYAETHCS BiJCYTHICTIO
HECIIapEHUX EJICKTPOHIB, SIKI € y CHCTEM 13 3aMKHYTOW 00o0sioHkor [3]. OmHak uis
onTuMizalii reomerpii pajukana Ta KaTioH-pagukany DDMP  Mmu  BuKOpHUCTanH
pPO3paxyHKOBY Mojieib HeoOMexxeHoro (unrestricted, u) meromy Teopil (yHKIIOHATY
ryctunn  beke: uB3LYP/6-311++g(2d,2p), ockiipku Ii cHCTeEMa 3 BLIKPUTHMU
000JIOHKaMH, TOOTO MalOTh HECIIAPCHI CIICKTPOHH.

3okpema 1e Oynu: - entansmis auconianii O-H 3B'a3ky (Bond Dissociation Enthalpy,
BDE) pospaxoByBanacs 3a ¢popmyioro: BDE = Haro- + Hu - Haron, ne Haro — enTanbmis
panukaiy, SKHH BHHUK BHACJTIJOK JUCOIIAIi aToMa BOAHIO BiX aHTHOKcupaHrta; Hy —
SHTaNbIis aToMa BOAHIO; Haron — €HTaNbIig HeHTpambHOI CONYKH aHTHOKCHIAHTA;

- amiabatmunmii moteHmian  ioHizamii  (Adiabatic lonization Potential, AIP)
pospaxoBysascs 3a Gopmynoro: AIP = Haron* + He- - Haron , 1e Haron-" — enTainbmis
KaTioH-paauKany; He— eHTambmis elxekTpoHy; Haon — €HTamblis HEWTPaIbHOI CIOIYKH
aHTrokcuaanTa [1];
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- eHTanbpmiss  aucouiauii  mporoHy  (Proton  Dissociation  Enthalpy,PDE)
pospaxoBysanacsi 32 Qopmynoro: PDE = Haro: + Hu" + Haron®, e Hao— entanbmis
pamuKany, SKWi BHHHWK BHACIIJOK JHCOIAIii MPOTOHA BiJ aHTHOKCHmaHTa; Hpy' —
eHTanbmist npoTony; Haon® — eHTambmist karion-pagukaiy [1]. B pospaxynkax Oymu
BUKOPHCTAHI HACTYITHI KOHCTAHTH eHTANbIii: Huy pacyyw= — 0,49764 Ha [4]; Hu +) saxyyn=
0,00236 Ha [5]; H(e") = 0,00119 Ha [6]. Bixnosiguo, 1 Ha = 627,51 kkan/moip 27,211 eB.
Bci po3paxyHku Oysiu BUKOHaHI UIsi YMOB Bakyymy mnipu 298 K°.

Po3paxyHok eHTanbmii remonitiaroi awmcorriamnii O-H 3B'szky (BDE) DDMP
JI03BOJIUB OXapakTepusysaty cTaburbHICTh 3-OH 1 5-OH 3B'S3KIB B riIpOKCHIBHUX IPyIIaX.
Bcranosneno, mo mnokasHuk aucoranii 3-OH 3B's3ky OyB nayxe Bucokum — 107,4
KKaJ/MOJb, WO CBIAYUTH NPO HE3JATHICTb TiIAPOKCHIBHOI IPYHNHM B LIbOMY IIOJIOXKEHHI
Opatu y4acth B peakuisx iHaktuBauii ADK. Exranemis remomitnynoi aucorniamnii 5-OH
3B'3Ky craHoBWIa 82,4 kkan/Mojb 1 nepesuinyBaina BDE rigpokcunbHuX rpyn B LIbOMY
noJIoXKeHH1 st MopiHa, ranaHriHa i kaemgeposa Ha 5,36; 6,25 i 6,09 kkan/moinb. Lle
BKa3ye Ha TOTCHLIHHY MOiuBicTh DDMP iHakTHBYBaTH CTpec-areHTH uepe3 MEXaHi3Mm
SET.
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THE AMBIENT TEMPERATURE ATP WATER SOLUTION FLUORESCENCE
AS AN INDICATOR OF RACEMIC ENANTIOMERS MIXTURE
MANIFESTATION
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The understanding of structural geometry of ATP is important for precisely analysis
and description of processes of nucleic acid synthesis, energy transfer, metabolism,
interaction with enzymatic, regulatory and structural proteins as ligand. Here we applied
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both theoretical and experimental methods to define possible conformers of ATP, which
may be found in the aqueous solution.

Experimental results are presented on figure 2. It is obvious that fluorescence shape
in first order of diffraction contains two emission bands (I, Il) which in the second
diffraction order are separated more clearly. These two bands correspond, in our opinion,
to different enantiomers which we believe, are formed due to rotational motion around the
N-C bond (fig.1). The theoretical part presents quantum-chemical modeling of molecular
geometry of ATP (non-empirical DFT/6-311G+(d,p)/B3LYP level of theory). As the result,
we created the conformer profile for ATP molecule in water surround around fixed N-C
bond and defined two conformers with the lowest energies (fig.3). So the both
experimental and theoretical approaches are in a good agreement.
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Fig. 2 Demonstrates two harmonics (I,
1)
M.L Illadpassom, I'.P. Maryc, M.B. Pizak, O.I. Hladppanbomr, M.O. Maprituu, M.1.
CyxoBis
BIO®IBUYHE MOJEJTIOBAHHS NIEPBUHHUX ITPOLECIB PAJAIAIIIMHOI'O
YPAKEHHS BIOCUCTEM

Vrpaina, Yaceopoo, Yoczopoocvkuii nayionanshuil ynieepcumem, misshafr@gmail.com
Indopmanis mpo MOYaTKOBI NPOLECH IMOIJIMHAHHS €Heprii BUIPOMIHIOBAHHS
HeoOXiqHa JJIsl 3'ACyBaHHS MEXaHi3MIB pajaio0ioforiyHuX mporeciB. Bigomo, mo mnpu
OIIPOMIHEHHI PEYOBHMH PI3HUMU BHUJIAMU BUCOKOEHEPreTUYHOI pajialii yTBOPIOIOTbCS
BTOPHHHI €JIEKTPOHH. Benmka KibKiCTh BTOPMHHUX €JEKTPOHIB Mae eHeprii Bim 0 1o
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necsatkiB eB — To0TO € moBimbHUMH enekTpoHamMu. CaMe 3 MOBUIBHMMHU €JIEKTPOHAMHU
HOB’3yIOTh OCHOBHY YaCTHHY JECTPYKTHBHHX 3MiH Ha MOJICKYJISIPHOMY piBHI
GiocTpykryp. IIpu 11bOMY TOJIOBHOK MIIICHHIO CTAalOTh TCHETHYHI MaKpOMOJCKYISPHI
cTpykTypu. ToMmy Juis BUpillleHHs 0araThbOX BaxJIMBUX IpoOseM B o6nacTi 6iodisuxu,
MEIMIMHA Ta EKOJIOTii HeoOXifHa iH(pOpMAaIlis TPO MOJIEKYJSIPHI MEXaHI3MU BIUIUBY
BUIIPOMIHIOBaHHS Pi3HOI mpupoau Ha Giomonekynu, ocobauso JHK i PHK. OcobauBocri
nepediry Gi3uuHUX MPOLECIB y MOJIEKY/IaX HYKJIETHOBUX KHCIOT Ta IX KOMIOHEHTIB MPH
Il HU3bKOGHEPIeTUYHUX ENIEKTPOHIB OyIdyThb aJeKBaTHO BiOOpakaTu PpI3HOMAHITHI
010JIOTiIYHI HACHIAKM Yy JKMBHX KIITHHAX, B TOMY YHCI W pajiamniiHO-i1HIyKOBaHI
FeHETUYH] 3MiHM (MyTallii, CHHTe3 aHOMaJIbHUX OLIKIB TOLIO).

B3aemoisi MOBINBHUX eNEKTpOHIB 3 Mosekyinspaumu ckinagoumu JTHK i PHK
MOXE CIY)XHTH aJeKBaTHOIO MOJCIUIIO JUII BHBYCHHS MEXaHI3MIB pajianiifHo-
IHAYKOBaHUX 3MiH y TEHETHYHHX CTPYKTypax. BainBo, mo 3 IOMOMOToo0 Iydka
MOHOKIHeTHYHINX HU3BKOCHEPIeTHYHUX CJICKTPOHIB PErylbOBAaHUX €HEprid, Ha BigMIiHY
BiJl ()OTO30YIXKCHHS, MOYKHA OTPUMATHU JIaHi HE JIUILE PO ONTHUYHO J03BOJICHI MEPEX0/IH
MDK CTaHAMHM €JIEKTPOHHOI CUCTEMU MOJIEKYJ, aje 1 Ipo iHTepkoMOiHaliiiHi nepexoau, B
pe3yabTaTi SIKHX e(EeKTUBHO YTBOPIOIOTHCS METACTa0IbHI TPUILICTHI CTAHU MOJICKYJI. SIK
BiloMO, 30yJ/UKeHi, 30KpeMa MeTacTaOuIbHI, Ta 10HHI CTaHM OIOMOJIEKYJ, a TaKOoX
Mirpaitisi eHeprii BiIirparOTh BH3HAYaJbHY pOJb Yy peaiizaiii MepBHHHUX (Di3MYHHX
CTajiif ckiIagHUX OIOJOriYHMX HPOLECIB (HANpUKIA[, OIOCHEPreTHYHUX INEPETBOPEHb,
¢dorocunTe3y, (PEPMEHTATHBHOIO KaTalidy, a TaKOX paJio0ioNOTIYHAX peaklid Ta
KaHLIEPOreHe3y).

ABTOpaMH BIEpILE JOCITIPKEH] 30y/HDKSHHS Ta 10HI3allisi MOJIEKYJ a30TUCTUX OCHOB
HYKJIETHOBUX KHCJIOT y Tra3oBiif (a3l HOBUIbHUMHU MOHOKIHETHMYHUMHU €JIEKTPOHAMH,
eHepris SIKUX peryaroBanacs y aiana3oni Big 0 1o 100 eB. EkcriepuMeHTanbHO OTpUMaHi
cnekrpu ¢doroemicii (JIFOMIHECLEHIIT) LIUTO3UHY, TUMIHY, Ypaluily, afecHiHy Ta I'yaHiHy
I/ JIIEF0 €JIEKTPOHHOTO yAapy B o0nacTi qoBxkuH XBHIb 200—-500 HM 715t pi3HUX eHeprii
OoMOapIyIOUuX eNEKTPOHIB. BusBIEHO, MO eMICiiHI CHEKTpH MaloTh CKIAJAHY
CTPYKTYpy. Y CHEKTpax YiTKO MPOSBISETbCS HHU3KA MOJICKYJISIPHUX CMYT, KUIBKICTH Ta
IHTCHCHBHICTB SKHX 3aJICXKUTh BiJl CHEPTil HANITAIOUNX eIeKTpoHiB. Y miamasoni 0 — 100
eB jochipkeHI eHepreTUYHi 3alexKHOCTI Iepepi3iB  30yIKeHHS Ta  ioHi3awil
MOJICKYJISIPHUX CMYT Ta TPOaHAJIi30BaHi iXHI OCOOJUBOCTI: €HEpPreTH4Hi moporu, Gopma
GyHKLIN, HONOXKEHHS MaKCUMyMiB. AHani3 (QyHKUIA 30yIKEHHS IOKa3aB HAasBHICTb
IHTEpKOMOIHALIIHHMX TEpPEeXOJiB 3 YTBOPEHHSM TPHUIUIETHUX METAcTaOlIbHUX CTaHiB
MojeKyad. 3aificHeHI KBAaHTOBO-XIMI4HI PO3paXyHKU OCHOBHUX IapaMerpiB (i3uuHOI
CTPYKTYPU HYKJICOTHIHHMX OCHOB. TakUM YHHOM, JIOCJI/KCHHSI OCOOJIMBOCTEH B3aeMO/IiT
€JIEKTPOHIB MaluX €Hepriil 3 610MoJieKylaMU CTaHOBUTbH IHTEpEC He Juule s (i3uKH,
ane i Uit npuKiIaaHoi 010Qi3uKK, MeIPaioNorii Ta paiaiiHuX TEXHOJIOTIH.
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	В. М. Бєлов, В. А. Козловська
	КІЛЬКІСНЕ ОЦІНЮВАННЯ ХАРАКТЕРУ ОСОБИСТОСТІ ДЛЯ ОЗДОРОВЧОЇ РЕАБІЛІТАЦІЇ ЛЮДЕЙ З ПСИХОГЕННИМИ РОЗЛАДАМИ
	Значення геомагнітного поля в регіоні Києва з частотою дискретизації 1 Гц за 2009 рік були отримані із даних магнітометричної обсерваторії (Демидів, Київська область) та Інституту геофізики НАН України ( http://www.igph.kiev.ua/). Для подальшої обробк...
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	Виявлені суттєві впливи різкого збільшення напруженості геомагнітного поля на частоті 0.0001 Гц на зміни вираженості реакції метахромазії у волютинових гранулах дріжджів Saccharomyces cerevisiae. Подальші дослідження дадуть змогу  отримати більш вагом...
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