AHOTAILIS
Manvko H.O. BruuB 0610JI0T1YHO aKTUBHMX PEYOBUH Y KOMIUIEKCaxX 3
(dbparMeHTaMu XiTO3aHy 1 MOXIJHUMH TOJIBIHUIMIPOTIAOHY Ha >KUTTE3AATHICTH
MPOKApIOTUYHUX Ta €BKaploTMUHUX KmiTHH. - KBamidikamiiiHa HaykoBa mpallsi Ha

paBax pyKOIHUCY.

Hucepraliist Ha 3100yTTS HAyKOBOTO cTymeHs gokTopa ¢inocodii 091 «bionoris»
(09 — biogoris). - Incruryt OGiosorii kmituan HAH VYkpainu. - IHctuTyT 610J10T1i

kTl HAH Vkpainu, JIsBiB, 2021.

Jlucepraiiisi MpUCBSIYEHA TOCHIKEHHIO B Tajy3l BUKOPUCTAHHS TMOJIIMEPIB Ta iX
MOXITHUX B MEIUIIMHI Ta 010TEXHOJIOTT].

Y ¢dapmaineBTuill  BUKOPUCTOBYIOTH  BCE€  OUIbllle  MEIUKAMEHTIB,
IMMOO1JTI30BaHUX HA PI3HOMAHITHUX HOCIAX. Ha posb Takux HOCIIB MPETEHIAYIOTH SIK
OPUPOAHI, TaK 1 CHUHTETUYHI TMOJIMEPH, 3AaTHI PO3IMIUPUTH MOKIMUBOCTI
3aCTOCYBaHHs JIIKiB, 3MEHIIUTH IXHIO 3arajbHy TOKCHYHICTb, MPOJIOHTYBATH IO
MEIUKAMEHTO3HHUX IpenapariB B OPraHi3Mi JIOJUHU, YA TPUCKOPUTH JETOKCUKAIIIIO
opranizmy. lloiiMepu BUKOPHUCTOBYIOTh HE JUINE SK KapkKac Ui MPHETHAHHS
PI3HOMAaHITHMX KOMIIOHEHTIB 13 TEBHOIO OIOJOTIYHOI AaKTHBHICTIO, HANPHUKIA,
€H3UMIB YH JIKIB, aJie ¥ K TaKi, 1110 MalOTh BJIACHY 010JI0T1YHY aKTUBHICTb.

XiTO3aH, M0 € OCHOBHUM MOXIJIHUM XITHHY, BBa)KalOTh OJHHUM 13 HAWOUIbII
MEPCIEKTUBHUX TIOJNIMEPIB MPUPOJHOTO TIMOXO/KEHHSA. BiH € HETOKCHYHHM,
O0locymicHUM 1 OiozerpanadenbHuM OiomojiiMepoM. [IpoTsAromM ocTaHHIX KUIBKOX
POKIB XITO3aH IpPHUBEPTAE OCOOJMBY yBary sk MEPCIEKTUBUI 1 BIJIHOCHO JI€IIEBUN
Martepian JUisi MIKUPOKOTO 3aCTOCYBaHHS, 30KpeMa B MeIuIuHI. BcraHoBieHO, 110
X1TO3aH BOJIOJII€ MPOTUOAKTEPIMHOIO, KPOBO3YIMHHOIO, XEIaTyI0U0I0 1 (DYHTIIIHUIHOIO
JI€10.

OCHOBHUM DKEpEJIIOM JJisi OTpPUMAaHHS XITHUHY 3 METOI0 HaCTYIHOTO
NPUTOTYBaHHS XITO3aHY € MOpPCBbKI 0e3xpeOeTHl opraHizMu. [HmmMM Kepernom
XITHHY YacTO CIYXHUThb KOMaxH, fKI MOXYTb OyTHM IIKiIHHKaMH (capaHa) YU

BUKOPUCTOBYIOTBCA B  IMPOMHCIOBOCTI (TyToBUM 1moBKompsAn). B VYkpaini



MNEPCICKTUBHUM ITPOMHUCIIOBHUM JKCPCIOM MOKYTb BHCTYIIATH MGI[OHOCHi 6I[)KOJ'II/I

(Apis melifera), a TouHiIlIe BECHSIHUN MiAMOD (TiJIa OK1I, 3aTMOIUX TICIS 3UMIBII).

BakMBor0 BJIACTHBICTIO XITO3aHY € IIO3UTHUBHHA 3apsja, IO Hagae Homy
BHCOKOT aJIF€3MBHOCTI 1 JIO3BOJISIE BUKOPUCTOBYBATH MOT0 SK HOCIM 4u 610-PiibTp.
JlaHy pedoBHMHY 3aCTOCOBYIOTh B €KclepuMeHTalbHINA Oionorii sk Hocid JJHK, a
npenapatr «Celox» BHUKOPHCTOBYIOTh TaKOX Y BIUCHKOBIM MEIUIUHI  SIK
KpOBOCHMHHUI 3aci0. Panime mnoka3aHO MOXJIMBOCTI 3aCTOCYBaHHS XITO3aHy B
arpapHiil ramysi 1 BeTepUHAapii, a TAKOX B €KOJOrli sk 010-(DUIbTp JJIsi OYMIICHHS
CTIYHUX BOJI.

[ToniBIHUIMIPOMIIOH €  CUHTETUYHUM  TIOJIMEPOM, SKUW  TEPBUHHO
BUKOPUCTOBYBABCS SK 3aMIHHMK IUIa3MU KpOBI, a 3apa3 3aCTOCOBYETHCS Y
(dhapMmarieBTHIIl Ta KocMeTojorii. BiH 1006pe po3unHHUN y TOJSIPHUX PO3YMHHHKAX 1
cnuptax.  [lomiBIHIAMIPOIIOH, KOH IOTOBaHWK 3  OIOJOTIYHO  AKTUBHUMH
PEYOBHHAMH, 3MEHIIYE iXHIO TOKCHYHICTH MIOJO JIIOJICHKUX KIITHH 1 3a0e3medye

CTaOUIBbHICTh 1 PO3YMHHICTD Y BO/II.

3BakalouM Ha BKa3aHI apryMeHTH, JOCHI/DKEHHS BIUIMBY 3TaJaHUX
MPUPOTHOTO 1 CHUHTETHYHOTO TIOJNIMEpIB € aKTyaJbHUM 1 O3BOJHUTH HE JIUIIE
PO3IIMPUTH CIIEKTP PEYOBUH JUIs 3B’ sI3yBaHHs 3 010J0TIYHO aKTUBHUMHU PEYOBUHAMH,
30KpeMa MEIMKaMEHTO3HMX IMpenapariB, ajie W CTBOPUTU Ha iXHIA OCHOBI HOBI

IpernapaTy MoJiMepiB K HOCIIB JIKIB, TaK 1 TOJIIMEPIB 13 CAMOCTIHHOIO JTI€0.

Mertoro nanoi poOoTu Oyn0 oxapakTepuszyBaTu (pi3MKO-XIMIuHI 1 O610J0T1YH1
BJIACTUBOCT1 ()parMeHTIB XITO3aHy 1 MOro KOMILJIEKCIB 13 PI3HUMH O10JIOT1YHO
AKTUBHUMH PEUOBHHAMHU, & TAKOX BU3HAYUTU BIUIMB KOMIUIEKCY MOJM(DIKOBAHOTO
MOJTIBIHJIMIPOMIIOHY 31 crenudIYHUMU TIENTHIAMU Ha MIKPOOPTaHi3MU, HOpMaJbHI

Ta MyXJMHHI JIHIT KJITUH CCaBLIB.

VY auceprauiiiHiii po6OTI po3po0JIEHO OPUTIHAIBHY METOAMKY OTpPUMaHHS
X1TO3aHy 13 XITUHY TUT OJIK1J1 Ta TAHIIUPIB KpaliB, OMKCaHI YMOBU MOTO CTepUIIi3allii
Ta 30epiraHHsa. BcTaHOBIEHO 3HAUHY reTEPOTEHICTh OTPUMYBAHHX 3pa3KiB XiTO3aHY 3

PI3HUX JIKepe, BKIIOYal0Uu MPOMHICIIOBI 3pa3KH.



3niiicCHEHE BHBYEHHS NPOTUMIKPOOHUX BJIACTUBOCTEH XITO3aHY BIJHOCHO
TaKMX IITaMIB MIKPOOpPraHi3miB sk S. aureus, P. aeruginosa, E. coli, C. albicans.
[TpogeMOHCTPOBaHO BHUCOKY MEPCIEKTHBHICTh XITO3aHY $K HPOTUTPUOKOBOIO
npenapaty, y T.4. npotu mTamiB C. albicans 13 MyJIbTHPE3UCTEHTHICTIO [0

AHTUOI10THKIB.

BcraHoBieHO, MO 3MEHIICHHS MOJICKYJSIPHOI MacH XiTO3aHy CHPHYHHSE
MiIBUIIEHHS HOTO PO3YMHHOCTI, aji¢ B TOW JK€ Yac MPU3BOJUTH JIO 3HMWKCHHS HOTO
UTOTOKCHYHOI 1ii Ha npixkmki Candida albicans, 1, HaBmaku, Qpakiiii xiTo3aHy 3

OUIBIIIOI0 MOJIEKYJIIPHOIO MACOI0 BOJIOJIFOTH BUIIIOIO MPOTUTPUOKOBOIO AKTUBHICTIO.

Y poboTi po3poOJSEHO METOAMKY PO3YMHEHHS XITO3aHY 3 BUKOPUCTaHHSIM
TJIIKOJEBOI KHUCJIOTH, IO JO3BOJMIIO OTPUMYBATH PO3YMHHI 3pa3Kd XITO3aHY 3

BUCOKOK MOJIEKYJISIPHOIO MacoOr0 IpHu HeUTpaibHOMY pH.

Po3pobneno opuriHaibHy METOAMKY OTPHUMAHHS XITO3aH-MEJIaHIHOBOTO
KOMIUJIEKCY 13 MIAMOpPY O/pKiI. BUBYEHO aKTHUBHICTH JAHOTO KOMILUIEKCY IOA0
mramiB C. albicans ATCC 885-655, 1 wminiuHoro i3omnsty C. albicans N12, 3
MYJIbTUPE3UCTEHTHICTIO JI0 MPOTUTPUOKOBUX TpenapartiB. [IpoaeMoHCTpOBaHO BUILY
aKTUBHICTh  XITO3aH-MEJIAHIHOBOTO  KOMILJIEKCY  BIJHOCHO ImTamy NI12 3
MYJIbTUPE3UCTCHTHICTIO TIOPIBHSHO 3 TAaKOK AaKTUBHICTIO XiTO3aHy. BusBieHo
3arubenb JpiKIKOBUX KIMTUH C. albicans N12 npu KOHTakTi 3 MOJIEKYyJaMU

XiTO3aHy.

[Toka3aHO HU3BbKY TOKCHUYHICTh IIBOTO KOMIUIEKCY, a TaKOX XIiTO3aHy IIOJI0
KJIITHH ccaBIliB 3a 034 0,2 MI/Mj, y TOMY YMCII, 00 HOPMalIbHUX JIIM(OIUTIB

nepudepuydHoi KpOBi JIFOAUHH, IO CBIAYUTH PO HOT0 010-CyMICHICT.

JaHi pe3ynbTaTh CBII4aTh HPO BHUCOKY NEPCHEKTUBHICTb BUKOPUCTAHHS
X1TO3aH-MEJIaHIHOBOTO KOMJICKCY JJisi MPUTHIYEHHS PE3UCTEHTHUX JO aHTUOIOTHUKIB

rpuOKOBUX 1H(]EKIIIHN 3 MIHIMAJIBLHOIO IIKOJIO0 JIJIsI OPTaHI3MY.

Po3po6ieHo opuriHaibHY METOJMKY OTPHMaHHS XITHHY 13 TUIOJIOBUX TLJI

0asuaianbHUX TpuUOIB, AK 1€ OJHOTO MEPCIEKTHBHOIO JiKepeia s OTPUMaHHs



XiTO3aHy B MpOMHUCIOBHX MacmiTabax. IIpoBeneHe crnekTpanbHE OCIHIIKEHHS

X1TO3aHy, OTPUMAHOTO 3 TPUOIB.

CTBOpEHO KOMIUIEKC X1TO3aHy Kpaba 3 eTaKpuIMHY JIAKTaTOM i 0OrpyHTOBAHO
BUKOPUCTaHHS XITO3aHY SIK HOCII MEIMKaMEHTO3HHMX IpernapaTiB. BcTaHoBiIEHO
BUBUIbHEHHS €TAaKPUAMHY JIAKTATy 3 HOr0o KOMIUIEKCY 3 XITO3aHOM, 110 3a0€3MeYHIIO
MPOJIOHTalll0 Mepe0yBaHHs €TaKpUAMHY JaKTaTy B KPOBI MIAJOCIIIHUX IIYypPIB Y
MOPIBHSIHHI 3 BUIBHUM €TaKpUIMHY JakTtaroM. OTpuMaH1 pe3yJbTaTH CBIAYATH MPO
MOXKJIMBICTh MPOJIOHTAII] Jii MEIMKaMEHTO3HUX IpernapaTiB y KpOBOHOCHOMY PyCIIi

3a JIOTIOMOT'OI0 X KOH IOTYBaHHSI 3 XITO3aHOM.

311iCHEHO KOBAJICHTHE KOH IOTYBaHHSI MOHOMEpHO1 (opmu Tpunentuny Cep-
[Tpo-Lluc 3 mOXiTHUMH MOMIBIHIMIPOJIIIOHY, 110 JA03BOJHIO CTBOPUTH KOH IOTaTH 3
pi3HOIO O10JIOTTYHOI AaKTUBHICTIO. [IpoBeeHO CKPUHIHTOBE IOCHIIHPKEHHS JaHUX
KOH IOraTiB 1 BUOpaHO MOAMQIKAII0 3 HAWBUIIOK LUTOTOKCUYHOIO AKTHUBHICTIO in
vitro mono 3nosikicaux kmtuH diHiE MCF7 1 HCT116 3a no3u koH’roraTy, SIKHi
ckiagaBcs 3 nojimepy (1,66 mr\mi) 1 koBasieHTHO 3B’ s13aHoro nentuay (0,13 mri\mr).

BcranoBneno iHriOyBanHs pocty 37osikicHoi sgimpomu NK/Ly wmwumreit
nyxauHoHociiB diHiT C57/Black 3a kymynstuBHOI 1031 30 MI/KT IPOTSATOM BBEJCHHS
KOH’[oTaty in vivo. Pazom 3 ThM, JaHa KOMIUIEKCHA CHOJyKa Ma€ BiIHOCHO Maiy
TOKCHUYHICTh 1I0J0 mnceBnoHopMmanbHux KiaitTuH JniHli HEK293 emOpiona nupku

JIIOJIMHU ¥ aKTUBOBAHUX HOPMAJIbHUX JIMGPOIUTIB eprupEeprUIHOi KPOBI JHOUHU.

Bceranosneno, kon'torat P4P 13 guyopecuentroro mitkoro FITC y aianazoni 2-
6 ron mponmkae B kimituHU JiHIT MCF7 xaprmuHoMH MOJOYHOI 3aji03U JIFOJWHH 1

HAKOIMUYY€ETHCS Y BE3UKYJIAaX KIITHH, aJie HE TOTPAILIs€ B iXHE SIAPO.

JloBesieHO yTBOpPEHHs AaKTMBHUX (OpM KHUCHIO (3a JOIIOMOTOK OapBHHKA
DCFDA, mo BusBIIsiE IEPOKCUJT BOJIHIO) 3a il KoMmruiekcy P4P Ha ximiTuHM NiHIT

MCF7 kapuiuHOMH MOJIOYHO1 321031 JIIOUHU.

Po3po6iieno opuriHaibHAN MAXIA 711 OTPUMAaHHS OUIKIB-MilIeHeH Mii pi3HUX
YUHHUKIB 3 BUKOPUCTAHHSM MAar”iTHUX 4acTUHOK. 3a gonomororo MALDI-TOFF
Mac-CIEKTPOMETpii BIepiie 1AeHTU(IKOBAHO BHYTPIIIHBOKIITUHHI OLIKH, SIKI

B3a€EMOJIIIOTH 3 KomruiekcoM P4P B xmitunax mumayoi jgimpomu NK/Ly 1 MOXKYTh



CIyryBaTu Horo MoyiekyasipHuMu wMimeHsmMu. Cepen iaeHTU(]IKOBaHMX OLJIKiB
3HaXOJATHCS  CTPYKTYpHI  OLIKM  KIITHH  (aKTUH, KEpaTHWH ITUTOCKEJETY,
[UATOIJIa3MaTUYHUN O€Ta-aKTHH, MI03UH) 1 CHPOBATKOBUM aJIbOYMIH.

PesynpraT mpoBeneHOro JocHiKeHHS KomIiuiekcy P4P  migTBepmkyroTh
MIEPCIIEKTUBHICTh 3aCTOCYBAaHHS MOJAM(DIKOBAHUX MOX1THUX MOJIBIHUITIPOIIIOHY IS
KOBAJCHTHOTO KOH IOTYBaHHS 3 MOJEKYyJaMU O10JOTIYHOTO TeHe3y ISl CTBOPEHHS
HOBHX MEIMKAaMEHTO3HHUX IIpernapaTiB. BaXIMBHM HACIiIKOM TakuxX MOAU(IKAIIA €
M1JIBUIIIEHHS 010JIOT1YHOT aKTUBHOCTI CTBOPEHOT'0 KOH IOTaTy.

VY nucepratiiiHii poOOTI MOSCHEHI NMPUYMHH HEOJHO3HAYHUX pE3YJbTaTiB,
OTPUMAHUX Yy PI3HUX JabOpaTopisx IiJ Yac TECTyBaHHS O10JIOTIYHOT aKTHUBHOCTI
XiTO3aHy pI3HOrOo MOXo/pkeHHs. lle po3mmproe MenuyHi, O10TEXHOJOTIYHI Ta
(dhapMakoIOridyHI MOKJIMBOCTI 3aCTOCYBaHHS JAHOTO IMOJIMEpa 1 WOTO MOXITHUX SIK
HOCI Ta caMmoCTiiiHOTO TpenapaTy. Po3po0sieHi opuriHaaibHi METOAUKH OTPUMAaHHS
X1TO3aHy J03BOJISIIOTH 3aIIPONOHYBATH MOTO MOXITHI y TPOMHUCIOBE BUPOOHULITBO HA
teputopli YkpaiHu. [l 1mbOro MOKHA BHUKOPHUCTATH MICIEBY CHPOBUHY IS

BUTOTOBJICHHS KPOBOCITMHHUX 1 MPOTUTPUOKOBUX NpENaparis.

Bci pocnipkeHHs, TIpeACTaBlieHl y AMCEpTaIiiHii poOoTi, OyJI0 BHUKOHAHO
ocobucto abo 3a Oe3mocepenHboi ydacTi 3700yBavya. ABTOPOM JHUCEPTAIIAHOT
poOOTH CaMOCTIHO TMPOBEJECHUN aHaji3 HAyKOBOI JIiTepaTypu, BUKOHAHA OCHOBHA
YacTHHA E€KCIIEPUMEHTaIbHOI poOOTH 1 cTaThucTUYHA 00poOka AaHuXx. [lnmanyBaHHs
poOoTH, aHaji3 Ta OOTOBOPEHHS OTPUMAHOTO Martepiaay, IPUTOTYBaHHS PYKOIHUCIB
cTaTeil mpoBOAMIOCA 3 HAYKOBUM KepiBHUKOM uieH-kop. HAH Vkpainu, Croiikoro
P. C. Ta HaykoBUMHU KOHCYyJbTaHTaMu [1.0.H., npod. Jlyuukom M./I, 1.6.H., Kotom

0.4, n. dbapm. H., npod. ArToHokom O.B.
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SUMMARY

Manko N.O. The influence of biologically active substances in complexes with
fragments of chitosan derivatives and polyvinylpyrrolidone on the viability of
prokaryotic and eukaryotic cells. - Qualifying scientific work on the rights of the

manuscript.

Dissertation for the degree of Doctor of Philosophy 091 "Biology" (09 - Biology).
Institute of Cell Biology, National Academy of Sciences of Ukraine. - Institute of
Cell Biology, National Academy of Sciences of Ukraine, Lviv, 2021.

This research focuses on the use of polymers and their derivatives in medicine

and biotechnology.

In the pharmaceutical industry uses more drugs immobilized on various
carriers. The role of such carriers is claimed by both natural and synthetic polymers
that can expand the possibilities of drug use, reduce their overall toxicity, prolong the
action of drugs in the human body, or accelerate the detoxification of the body.
Polymers are used not only as a framework for attaching various components with a
certain biological activity, such as enzymes or drugs, but also as having their own

biological activity.

Chitosan, which is the main derivative of chitin, is considered one of the most
promising polymers of natural origin. It is a non-toxic, biocompatible and
biodegradable biopolymer. Over the past few years, chitosan has attracted special
attention as a promising and relatively cheap material for widespread use, particularly
in medicine. It is established that chitosan has antibacterial, hemostatic, chelating and

fungicidal action.

The main source for the production of chitin for the subsequent preparation of
chitosan are marine invertebrates. Another source of chitin is often insects, which can

be pests (locusts) or used in industry (mulberry silkworm). In Ukraine, a promising



industrial source may be honey bees (Apis melifera), or rather the spring plague (the

bodies of bees that died after winter).

An important property of chitosan is a positive charge, which gives it high
adhesion and allows it to be used as a carrier or bio-filter. This substance is used in
experimental biology as a DNA carrier, and the drug "Celox" is also used in military
medicine as a hemostatic agent. Previously, the possibilities of using chitosan in
agriculture and veterinary medicine, as well as in ecology as a bio-filter for

wastewater treatment.

Polyvinylpyrrolidone is a synthetic polymer that was originally used as a
substitute for blood plasma and is now used in pharmaceuticals and cosmetology. It is
well soluble in polar solvents and alcohols. Polyvinylpyrrolidone, conjugated to
biologically active substances, reduces their toxicity to human cells and provides

stability and solubility in water.

In view of these arguments, the study said the impact of natural and synthetic
polymers are relevant and will not only expand the range of materials for binding
biologically active substances, including medicinal drugs, but also to create on their
basis of new drugs polymers as carriers of drugs and polymers with independent

action.

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.

These results indicate the high prospects for the use of chitosan-melanin
complex to suppress antibiotic-resistant fungal infections with minimal harm to the

body.

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.

The dissertation explains the reasons for the ambiguous results obtained in

different laboratories during testing of the biological activity of chitosan of different



origin. This expands the medical, biotechnological and pharmacological possibilities
of using this polymer and its derivatives as a carrier and a stand-alone drug.
Developed original methods of obtaining chitosan allow to offer its derivatives in
industrial production in Ukraine. You can use local raw materials for the manufacture

of hemostatic and antifungal drugs.

All studies presented in the dissertation were performed in person or with the
direct participation of the applicant. The author of the dissertation independently
analyzed the scientific literature, performed the main part of the experimental work
and statistical data processing. Work planning, analysis and discussion of the
received material, preparation of manuscripts of articles was carried out with the
supervisor of the corresponding member. NAS of Ukraine, Stoika RS and scientific

consultants Dr., prof. Lootsik MD, Dr., Kit Yu.Ya., Dr., prof. Antonyuk OV.

Mass spectrometry of proteins was performed under the guidance of prof.
Serhiy Sushelnytsky at the National University of Qatar (Doha, Qatar) under a grant
from Volkswagen (Germany). Microorganisms for the study of antimicrobial activity
were obtained from the Department of Genetics and Biotechnology, Ivan Franko

University
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