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Ha )XUTTE3LATHICTb ITPOKAPIOTUYHUX TA €BKAPIOTUYHUX KIIITHH.
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Pedepar:

1. luceprarnis npucBs4YeHa JOCIIIKEHHIO B rajy3i BUKOPUCTAaHHS MTOJIiMEPIB Ta iX MOXiAHUX B MEIULVHI Ta
6ioTexHosorii. MeTolo gaHoi po6oTu 6ys10 oxapakTepusyBaTH (i3UKO-xiMivHi i 6i0JI0TiuHI BIACTUBOCTI PparMeHTiB
XiTO3aHy i 1OTr0 KOMILJIEKCIB i3 pi3HUMU 6i0JIOTIYHO aKTUBHUMHU PEYOBUHAMU, @ TAKOXK BU3HAYNUTU BIJIUB KOMILJIEKCY
MoardikoBaHOTrO NMOJIBIHNIIPONITOHY 3i cienudiyHMY enTuIaMu Ha MIKpOOpraHiaMy, HOpMaJIbHI Ta MyXJIVMHHI
JIiHiI KJIITHH ccaBLiB. Y AucepTaLiliiHiil po6oTi po3p0o6sieH0 OpUriHajabHy METOAUKY OTPMMAaHHS XiTO3aHYy i3 XiTUHY
Ti1 6[1KisN Ta NaHIMPiB KpabiB, onKcaHi yMOBU MOro cTepuIisallii Ta 30epiraHHs. BCTaHOBIEHO 3HA4YHY
reTEPOreHIiCTh OTPUMYBAHMX 3Pa3KiB XiTO3aHY 3 Pi3HUX JKEPEJl, BKJIIOYAI04YM IIPOMUCIIOBI 3pa3Kkul. 31iiCHEHE

BHBYEHHSI [IPOTUMIKPOOHHUX BJIACTUBOCTE XiTO3aHY BiJHOCHO TaKUX LITaMiB MiKpOOpraHiamis sk S. aureus, P.



aeruginosa, E. coli, C. albicans. [TpoieMOHCTPOBaHO BUCOKY IIEPCIEKTUBHICTb XiTO3aHY SIK TPOTUTPHUOKOBOTO
npemnapary, y T.4. npotu mwramis C. albicans i3 MyJIbTHPE3UCTEHTHICTIO 10 aHTUOIOTUKIB. BCTaHOBJIEHO, 1110
3MEHILIEHHS MOJIEKYJIIPHOI MacH XiTO3aHY CIIPAYMHSIE MiABUILEHHS 1OT0 PO3YMHHOCTI, aJIe B TOU XKe 4ac
IIPU3BOJUTH 10 3HKEHHS MOro LUTOTOKCUYHOI Aii Ha npixmki Candida albicans, i, HaBnaku, ¢pakuii xiTo3aHy 3
OiIbLIOI0 MOJIEKYJISIPHOIO MACOI0 BOJIOAIIOTh BUIIOK IPOTUTPUOKOBOIO AKTUBHICTIO. Y POOGOTI pO3p06JIEHO METOIUKY
PO3YMHEHHS XiTO3aHy 3 BUKOPUCTAHHSM TIJIiKOJIEBOI KUCJIOTH, IO JO3BOJINJIO OTPUMYBATH PO3YMHHI 3pa3Ku
XiTO3aHy 3 BUCOKOIO MOJIEKYJISIPHOIO MAcOI0 IpU HelTpanbHOMY pH. Po3po6sieHo opuriHasibHy METOIUKY
OTPUMaHHS XiTO3aH-M€JIaHiHOBOTO KOMIUIEKCY i3 MiAMOpy 6[1Kijl. BUBUEHO aKTUBHICTb JAHOT'O KOMILIEKCY 100
mramiB C. albicans ATCC 885-655, i kiiniyHOTO i30Ty C. albicans N12, 3 My/IbTHPE3UCTEHTHICTIO 10
IIPOTUTPUOKOBUX IIpenaparis. [IpoJeMOHCTPOBAHO BUILYYy aKTUBHICTb XiTO3aH-MeJIaHiHOBOT'O KOMILJIEKCY BiTHOCHO
mramy N12 3 MyJIbTUPE3UCTEHTHICTIO TIOPIBHSIHO 3 TAKOK aKTUBHICTIO XiTO3aHy. BusBlIeHO 3aru6esb IpixkKIpKoBUX
kiiTuH C. albicans N12 ipy KOHTaKTi 3 MOJIeKyJIaMH XiTo3aHy. [T0Ka3aHO HM3bKY TOKCUYHICTb LIbOTO KOMILJIEKCY, a
TaKOX XiTO3aHYy I10J0 KJIIiTHH ccaBLiB 3a go3u 0,2 MIr /M1, y TOMY YXCI, 1070 HOPMaJIbHUX JIIMOLIUTIB
nepu@epruyHoi KpoBi JIOAMHHY, IO CBIAUUTD PO HOro 6i0-CcyMiCHiCTb. PO3p006JsIeHO OpUTiHAIbHY METOAUKY
OTPMMAaHHS XiTUHY i3 IJIOAOBUX Tisl 6a3niasbHUX IPUGIB, SIK L€ OAHOTO MNEePCIEeKTUBHOTO IXepeJa IJ1s1 OTPUMaHHS
XiTO3aHy B IPOMUCJIOBUX MaciuTabax. [IpoBeneHe criekTpajabHe NOCiIPKeHHS XiTo3aHy, OTPUMaHOTO 3 IPUOiB.
CTBOpEHO KOMILJIEKC XiTO3aHy Kpaba 3 eTaKpUVHY JJAaKTaTOM I OOIPYHTOBaHO BUKOPHCTaHHS XiTO3aHY SIK HOCis
MEJUKaMEHTO3HUX IIpenapariB. BCTaHOBI€HO BUBIILHEHHS €TAaKPUIMHY JIAKTATY 3 HOTO KOMILIEKCY 3 XiTO3aHOM,
110 3a6€311e4YnJI0 POJIOHTallio TepebyBaHHs €TaKpUIMHY JIAKTATy B KPOBi MiANOCIiAHUX MypiB y NOPIBHSIHHI 3
BiJIbHAM €TaKpUAUHY JaKTaTOM. OTpUMaHi pe3yJsIbTaTy CBiAYaTh IIPO MOXKJIUBICTD IIPOJIOHTAL] Aji
MeJIMKaMEHTO3HUX IIpenaparTiB y KpOBOHOCHOMY PYyCJli 32 JOIIOMOTOIO iX KOH'IOTYBaHHS 3 XiTO3aHOM. 31iliICHEHO
KOBaJIEHTHE KOH'IOTYBaHHSI MOHOMepHOi ¢popmu Tpunentuny Cep-Ilpo-1uc 3 noxigHUMU MOJiBiHANIPOJIiLOHY, 10
IIO3BOJIMJIO CTBOPUTY KOH'IOTATU 3 Pi3HOIO 6i0JI0TiYHOI0 aKTUBHICTIO. [IpOBEeIeHO CKPUHIHTOBE OCiKeHHS JaHUX
KOH'IOTaTiB i BuUbpaHo Mmoaudikaliito 3 HalBUIOI0 HUTOTOKCUYHOIO aKTUBHICTIO in Vitro Mmoo 3/10sKiCHUX KIITUH
ainiit MCF7 i HCT116 3a 1o3u KOH'Iorary, sIKAil CK/IaJascs 3 nojimepy (1,66 Mr\ M) i KOBaJIeHTHO 3B’3aHOTO
nentuay (0,13 mr\mi). BctaHoBIeHO iHribyBaHHS poCTy 371051KicHOI 1iMpomu NK /Ly mMuieii nyxJIMHOHOCIIB JiHii
C57/Black 3a kymynaTuBHOi 1031 30 MTI' /KT [IPOTIrOM BBEJI€HHS KOH'IOraty in vivo. Pazom 3 TuM, laHa KOMILJIEKCHA
CIIOJIyKa Ma€ BiJHOCHO Majly TOKCHYHICTb 1070 [ICEBAOHOPMabHUX KIIiTHH JiHii HEK293 eM6pioHa HUPKU JI0AUHU
1 aKTUBOBAaHNX HOPMaJIbHUX JiM(OLUTIB nepudepudHOi KpPOBi I0AUHU. BcTaHOBNIEHO, KOH'Torat P4P i3
dnyopecueHTHOIO MiTKOIO FITC y mianasoni 2-6 rox nmponukae B KiaituaM JiiHil MCF7 KapuHOMM MOJIOYHOI 3371031
JIIOIVHY 1 HAKOIIMYYEThCS Y BE3UKYyJIaxX KIIiTHH, ajle He MTOTpaIlse B ixHe A1po. [JoBeIeHO YTBOPEHHS aKTUBHUX
(dopM KUCHIO (3a fonomoroo 6apsHuka DCFDA, 110 BUsIBJIsie EPOKCUL BOJHIO) 3a il KoMIiekcy P4P Ha KiliTHHA
n1inii MCF7 xapiuHOMU MOJIOYHOI 3a1031 JIIOAUHU. P03p06J1eH0 opyriHaibHUM MifXif 071 OTprMaHHS GisKiB-
MileHe [ii pi3HUX YMHHUKIB 3 BAKOPUCTAHHSIM MarHiTHUX YaCTUHOK. 3a nonomoroi MALDI-TOFF mac-
CIIEKTPOMETPIi BHepIle ineHTH(IKOBAaHO BHYTPIIIHbOKIITUHHI 6i7IKH, Ki B3a€MO{I0Th 3 KOMILIeKCOM P4P B
KIiTiHax Mumadoi simpomu NK /Ly i MOXKYTb CIIyTyBaTH MOrO MOJIEKYJISPHUME MilleHsamu. Cepef,
ineHTHdiKoBaHMX OiIKIB 3HAXOASATHCS CTPYKTYPHI OiIKM KIITHUH (aKTUH, KEPATUH LUTOCKEJIETY, HUTOIJIa3MaTHIHUI

6eTa-aKTUH, MiO3MH) i CUpPOBaTKOBUII aJIbOYMiH.

2. This research focuses on the use of polymers and their derivatives in medicine and biotechnology. The aim of
this study was to characterize the physicochemical and biological properties of chitosan fragments and its
complexes with various biologically active substances, as well as to determine the effect of a complex of modified
polyvinylpyrrolidone with specific peptides on microorganisms, normal and tumor mammalian cell lines. In the
dissertation work the original method of obtaining chitosan from chitin of bee bodies and crabs' shells is
developed, the conditions of its sterilization and storage are described. Significant heterogeneity of the obtained
samples of chitosan from different sources, including industrial samples, was established. Realized study the
antimicrobial properties of chitosan against such strains as S. aureus, P. aeruginosa, E. coli, C. albicans. The high
promise of chitosan as an antifungal drug, including against strains of C. albicans with multidrug resistance.
Decrease molecular weight chitosan causes increase its solubility, but at the same time it reduces the cytotoxic



effects on yeast Candida albicans, and, conversely, chitosan fractions with higher molecular weight have higher
antifungal activity. The method of dissolving chitosan using glycolic acid was developed in the work, which allowed
to obtain soluble samples of chitosan with high molecular weight at neutral pH. An original method of obtaining a
chitosan-melanin complex from bee stings has been developed. The activity of this complex against strains of C.
albicans ATCC 885-655, and clinical isolate of C. albicans N12, with multidrug resistance to antifungal drugs was
studied. The higher activity of the chitosan-melanin complex against strain N12 with multidrug resistance was
demonstrated compared to that of chitosan. The death of yeast cells of C. albicans N12 upon contact with chitosan
molecules was detected. The low toxicity of this complex, as well as chitosan against mammalian cells at a dose of
0.2 mg / ml, including against normal human peripheral blood lymphocytes, has been shown, indicating its
biocompatibility. An original method for obtaining chitin from the fruiting bodies of basidiomycetes has been
developed as another promising source for obtaining chitosan on an industrial scale. A spectral study of chitosan
derived from fungi was performed. A complex of chitosan crab with ethacridine lactate was created and the use of
chitosan as a carrier of drugs was substantiated. The release of ethacridine lactate from its complex with chitosan
was established, which ensured the prolongation of ethacridine lactate in the blood of experimental rats in
comparison with free ethacridine lactate. The results indicate the possibility of prolonging the action of drugs in
the bloodstream by conjugating them with chitosan. Covalent conjugation of the monomeric form of the tripeptide
Ser-Pro-Cis with polyvinylpyrrolidone derivatives was performed, which allowed to create conjugates with
different biological activity. A screening study of these conjugates and selected the modification with the highest
cytotoxic activity in vitro against malignant cells of the MCF7 and HCT116 lines at a dose of conjugate consisting of
polymer (1.66 mg/ml) and covalently bound peptide (0, 13 mg/ml). Inhibition of NK /Ly malignant lymphoma
growth was observed in tumor-bearing mice of the C57/Black line at a cumulative dose of 30 mg/kg during in vivo
administration of the conjugate. However, this complex compound has relatively low toxicity to pseudonormal
cells of the HEK293 line of the human kidney embryo and activated normal human peripheral blood lymphocytes.
It was found that the P4P conjugate with a FITC fluorescent label in the range of 2-6 h penetrates the cells of the
MCF7 line of human breast cancer and accumulates in the vesicles of cells, but does not enter their nucleus. An
original approach has been developed to obtain target proteins of various factors using magnetic particles. Using
MALDI-TOFF mass spectrometry was first identified intracellular proteins that interact with the complex P4P cells
in mouse lymphoma NK / Ly and it can serve as molecular targets. Among the identified proteins are structural
proteins of cells (actin, cytoskeleton keratin, cytoplasmic beta-actin, myosin) and serum albumin. The results of
the study of the P4P complex confirm the prospects of using modified polyvinylpyrrolidone derivatives for
covalent conjugation with molecules of biological genesis to create new drugs. An important consequence of such
modifications is an increase in the biological activity of the resulting conjugate.
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