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Pedepar:

1. Pe3ucTeHTHICTh MiKPOOPraHi3miB 0 aHTUMIKPOOHUX NPeNapaTiB 3aIMIIAEThCS aKTyaJIbHOI IIPOOJIEMOIO, 110
CTaHOBUTb 3arpo3sy IJ1sl XKUTTS Jiogei. Cepell BaXINBUX (HaKTOPIB, SIKi CIPUSIOTh IOIIMPEHHIO
aHTHUOIOTMKOPE3UCTEHTHUX LITaMiB 6akTepill, € GopmMyBaHHS 6i0I1iBOK. BOHU € IPUYNHOIO XPOHIYHUX
penunuByounx iHdexuii (61u3bko 80 %) Ta HeepeKTUBHOCTI aHTHMOiOTMKOTEpanii. OJHMAM i3 IIJISIXiB BUPIlIEHHS
Ipo6JieMH € MOIIYK HOBUX PEYOBUH, 3IaTHUX IIOPYIIYBATH Pi3Hi eTany I1iBKOYTBOPEHHs. [lucepralist IpucBsyeHa
BMBYEHHIO OCOOGJIMBOCTEN aHTHOIOIITIBKOBOI aKTUBHOCTI HOBUX NMOXigHMX 4-(1'-agamanTtui)-1R-6eH30i1y Mmoo
IPaMIIO3UTUBHUX Ta FPaMHEraTUBHUX OaKTepiil (MeTULMIiH-pe3ucTeHTHOro S. aureus (MRSA), E. coli, P.
aeruginosa), ki BifHeCeHi [0 NepesliKy NpiopUTETHUX MiKpOOpraHismis s ctBopeHHs AMII. Y nocifkeHHsx
BUKOPUCTaHI 2 criosyku: 4-(agamantun-1)-1-(1-amino6yruin) 6enzon (mudp AM-166) ta 1-[4-(1-agamanTii)-
denokcn]-3-(N-6eH3u1, N-pumeTtunamino)-2-npornanosny xjaopup (mudp KBM-97). B ekciepumenTax in vitro



BCTAHOBJIEHO, WO NOXigHi 4-(1'-agamanTui)-1R-6€H30J1y BUSBIISIIOTh BUPA3HY aHTUOIOILIIBKOBY aKTUBHICTb Ha
[epIIyX eTarnax IJIiBKOYTBOPeHHs. 3a ix aii y cy6-MIK ta KoHIeHTpalisx, 1o nepesuiyoTs 1,0 MIK,
CIIOCTepiraeTbcsi 3MeHIIEHHs 6iomacu 6i0MIiBOK (y Mekax Bif 22,5 % 1o 92,3 %) Ta KiIbKOCTi MeTabosiuHO
akTuBHUX KIiTUH MRSA, E. coli, P. aeruginosa. Iloxinni 4-(1'-agamanTtui)-1R-6eH301y BIVIMBAIOTh HA HecNlenupivyHi
(rinppodobHicTh ki1iTUH MRSA (AM-166), P. aeruginosa (KBM-97)) Ta cneuudivni ¢pakropu anresii Mikpooprasismis
(twitching-mirpauito E. coli Ta P. aeruginosa). Crionyku AM-166 Ta KBM-97 He nopy1yl0Th YTBOPEHHS KIIITUH-
nepcuctepis S. aureus, P. aeruginosa ta 3MmeHIIyIOTh ix popmyBaHHs y E. coli. [lepcucrepu P. aeruginosa
BUSIBJISIIOTb UyTJIUBICTb 10 AM-166 Ta KBM-97. EdexrusHicTb 0,05 % po3unny KBM-97 noBefieHa y JOCiIPKEHHSIX
in vivo Ha Mmogeni xipypriuHoi mwKipHOi paHu y 11ypiB, iHdikoBaHOI MikcT-30ymHUKaMu (S. aureus + P. aeruginosa + C.
albicans), BigMiueHO 3HM>KEHHST MIKpOOHOI KOHTaMiHallii Ha TOBEPXHi Ta y IMUOMHI paHU. AHTUMIKPOOGHA aKTUBHICTh
noxigHux 4-(I'-agamanTti)-1R-6€H3051y CrIOCTEpiraeTbCs 3a yMOBY HAHECEHHS! HA MOJINPONIJIEHOBY XipypriuHy
CITKY [J151 BiTHOBJIIOBaJIbHOI Xipyprii, sika 6inbu1 BupasHa momo MSSA, MRSA, C. albicans. Ciosnyku AM-166 Ta KBM-
97 3yMOBJIIOIOTh AECTPYKLi0 chOpMOBaHUX OiOIIIIBOK, 3a ix il criocTepiraeTbcst 3MeHIIEHHSI 6ioMacu 2-10060BUX
6iomtiBok MRSA, 5-1060Bux 6iomiBok E. coli Ta P. aeruginosa. ITokazaHo, mo noxigHi 4-(1'-agamantui)-1R-6eH3omy
[IPOHUKAIOTh Yepe3 MaTPUKC 6iomntiBku MRSA Ta mpakTUYHO He BILIMBAIOTh Ha HOro CKIanoBi. JlocainKyBaHi
CIIOJIyKU XapaKTepU3yIOThCs 0OMEKEHOI0 TPOHUKHICTIO yepe3 MaTpuKce 6iomiBok E. coli Ta P. aeruginosa. 3a ix il
BUSBJIEHO 3MiHM BMICTY 6iJIKOBUX Ta I0JlicaxapUAHUX KOMIIOHEHTIB [103aKJITUHHOrO MaTpukcy. OTpumaHi gaHi
MOJIEKYJISIPHUX JOCJIIIPKEeHb CBiiyaTh, 1o noxigxi 4-(I'-agamantun)-1R-6en3osmy (0,5 MIK) 3MiHIOI0TE ekcpeciio
TeHiB IUIIBKOYTBOPEHHS. 3a ixX il BigMi4eHO 3MEHIIEHHS eKcIpecii reHiB icaADBC-onepoHny, reHis, o perysoiTb
CHHTe3 [I0BepXHeBUX OiskiB-anre3uHis (clfB, fib, finbB, ebpS, eno), BusinsHenns e/JHK Ta cuctemu Quorum sensing
(QS) (cidA Ta agrA nume KBM-97), 36inbI1€HHS aKTUBHOCTI peryasiTopHoro rexa icaR y MRSA. Crionyku
3yYMOBJIIOIOTb TEHOMHY MIHJIMBICTB y S. aureus. [Tokasano, mo AM-166 Ta KBM-97 BIIMBalOTh HAa €KCIIPECIIO I'€HiB
appB, appX Ta malP, malZ (KBM-97), mo perymnoiTs eHepretuyHi nponecu y E. coli, rexis fliC, motB, fimA (AM-166),
110 3a0€3I1e4YyI0Th PYXJIUBICTb Ta a/ire3ilo KITUH 10 cyocTpaty. BcTaHOBIEHO, 10 ajlaMaHTaBMiCHI CIIOIyKU
3MiHIOIOTb TPAHCKPUIILiHY aKTUBHICTb I'€HiB, [0 PETYJIIOI0Th CUHTE3 N0JlicCaxapUAHUX KOMIIOHEHTIB MaTpUKcy Pel,
Psl, anmprinary (pelA, pslA, algD, algL, algR, algU, mucA) y P. aeruginosa. 3a ix gii BizMi4€HO SIK CTUMYJISLIIO, TaK i
IIpUTHiYeHHS eKcIpecii JocifKyBaHux reHis. [lokasaHo, mo noxigHi 4-(1'-agamanTun)-1R-6eH3omy y cyo-MIK
BIIJIMBAIOTh Ha PYHKLiOHYBaHHS QS (3HWXKYIOTh eKcIpecito reHis lasl, lasR, pgsR, nigsumyioTts - reHa rhlR) ta QS-
3aJIEXKHI TPOLIeCH (3MEHINYIOTh €KCIIPECiIO FeHiB apra, €xoS, eX0A, IPU3BOIATE 40 NOPYLIEHHS NPOAYKLIi MioLiaHiHy
Ta reMOJIITUYHOI akTUBHOCTI) y P. aeruginosa. 3a fiii criosiyk BUSIBJIEHO 3MiHM TPaHCKPUILiNHOI aKTUBHOCTI reHiB
edmokcHUxX nomn poaunu RND (mexB, mexY, oprM, mexR). Takum unHoM, noxigHi 4-(I'-agamanTtumn)-1R-6eH30mmy
BUSBJISIIOTh QHTUOIOIIIBKOBY aKTMBHICTB, O1JIbII BUPA3HY HA [TOYATKOBUX €Talax IJ1iBKOYyTBOPEHHS, 11O
MiaTBEP/PKEHO eKCTIepUMEHTaMH in vitro Ta in vivo. Ix nis peanizyeTbcs BrmmBom Ha rinpodo6HiCTb KiTiTuH,
Mirpatiito, eKCIpeciio reHis, 1110 6€pyTh y4acTb y IJIiBKOYTBOPEHHI, EHEPreTUYHUX [Ipoliecax, CUHTe3i

€K30I10JlicaxapuiiB, PyHKILIOHyBaHHI ePIOKCHUX ToMII Ta QS.

2. The resistance of microorganisms to antimicrobial agents remains a pressing problem that poses a threat to
human life. Among the important factors contributing to the spread of antibiotic-resistant strains of bacteria is the
formation of biofilms. They are the cause of chronic recurrent infections (about 80 %) and ineffectiveness of
antibiotic therapy. One way to solve this problem is search for new substances, which able to disrupt the different
stages of biofilm formation. The dissertation is devoted to the study of the antibiofilm activity features of new
derivatives of 4-(1'-adamantyl)-1R-benzene against gram-positive and gram-negative bacteria (methicillin-resistant
S. aureus(MRSA), E. coli, P. aeruginosa), which are included in the list of priorities microorganisms for the creation
of antimicrobial agents. The studies used 2 compounds: 4-(adamantyl-1)-1-(1-aminobutyl) benzene (code AM-166)
and 1-[4-(1-adamantyl)-phenoxy]-3-(N-benzyl,N-dimethylamino)-2-propanol chloride (code KVM-97). In vitro
experiments have shown that 4-(1'-adamantyl)-1R-benzene derivatives exhibit antibiofilm activity at the first stages
of biofilm formation. Under their action at sub-MIC and at concentrations exceeding 1.0 MIC a decrease in the
biomass of biofilms (in the range from 22.5 % to 92.3 %) and the number of metabolically active cells MRSA, E. coli,
P. aeruginosa was found. Derivatives of 4-(1'-adamantyl)-1R-benzene affect nonspecific (the cell hydrophobicity of



the MRSA (AM-166), P. aeruginosa (KVM-97)) and specific adhesion factors of microorganisms (twitching-migration
of E. coli and P. aeruginosa). The compounds AM-166 and KVM-97 do not disrupt the formation of persister cells of
S. aureus, P. aeruginosa and reduce the persisters formation of E. coli. The persister cells of P. aeruginosa are
susceptible to AM-166 and KVM-97. The effectiveness of 0.05 % KVM-97 solution was proven in in vivo studies on a
model of surgical skin wound in rats infected with mixed pathogens (S. aureus + P. aeruginosa + C. albicans), a
reduction in microbial contamination on the surface and in the depth of the wound was note. The antimicrobial
activity of 4-(I'-adamantyl)-1R-benzene derivatives is observed when applied to a polypropylene surgical mesh for
reconstructive surgery, that a more pronounced against MSSA, MRSA, C. albicans. The compounds AM-166 and
KVM-97 cause the destruction of formed biofilms, under their action a decrease in the biomass of 2-day MRSA
biofilms, 5-day E. coli and P. aeruginosa biofilms was observed. It was showed that 4-(I'-adamantyl)-1R-benzene
derivatives penetrate the matrix of the biofilm formed by MRSA and practically do not affect its components. The
studied compounds characterized by limited penetration through the matrix of biofilms of E. coli and P.
aeruginosa. Under their action, a changes in the amount of protein and polysaccharide components of the
extracellular matrix were detected. The obtained molecular research data indicate that 4-(I'-adamantyl)-1R-
benzene derivatives (0.5 MIC) change the expression of biofilm-forming genes. Under their action a decrease in
the expression of the genes of the icaADBC operon, genes regulating the synthesis of surface adhesin proteins
(cIfB, fib, finbB, ebpS, eno), the release of eDNA and the Quorum sensing (QS) system (cidA and agrA only KVM-97),
an increase in the activity of the regulatory gene icaR in MRSA was note. The compounds cause genomic variability
in S. aureus. It was found that the AM-166 and KVM-97 affects the expression of genes appB, appX and malP, malZ
(KVM-97), that regulate energy processes in E. coli, genes fliC, motB, fimA (AM-166), that ensure the motility of E.
coli and adhesion of cells to the substrate. It was established that adamantane-containing compounds change the
transcriptional activity of genes that regulate the synthesis of polysaccharide components of the matrix Pel, Psl,
alginate (pelA, pslA, algD, algL, algR, algU, mucA) in P. aeruginosa. Under their action both stimulation and
inhibition of the expression of the studied genes are note. It was showed that 4-('-adamantyl)-1R-benzene
derivatives at sub-MIC affect the functioning of QS (reduce the expression of the lasl, lasR, pgsR genes, increase -
gene rhlR) and QS-dependent processes (reduce the expression of the aprA, exoS, exoA genes, lead to violated of
the production of pyocyanin and hemolytic activity) in P. aeruginosa. Under the action of the compounds change
the transcriptional activity of the genes of efflux pumps of the RND family (mexB, mexY, oprM, mexR) are observed.
Thus, 4-(I'-adamantyl)-1R-benzene derivatives exhibit antibiofilm activity, which is more pronounced at the initial
stages of biofilm formation, that was confirmed by in vitro and in vivo experiments. Their action is realized by
influencing cell hydrophobicity, migration, expression of genes that regulate biofilm formation, energy processes,
exopolysaccharide synthesis, functioning of efflux pumps and
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Kopg 3a €IPIIOY: 43937407

Micqesﬂaxon)KeHHﬂ: ByJ1. [lleByeHka, [Tonrasa, [Tonrascbkuii p-H., 36011, Ykpaina

dopma BaacHoOCTI:

Cdepa ynpaBJ'IiHHﬂ: MiHiCcTepCTBO OXOPOHU 310POB'S YKpaiHu

InenTudgikarop ROR: He zacrocosyerscs

PeuenzeHTu

BiacHe IIpizBuie Im'sa I1o-6aTbKOBI:

1. Tpurop’eBa I'anna CaBiBHa

2. Ganna S. Grygorieva

KBasigikamis: 1. x. H., crapmmii HayKoBu#i CHiBpOGiTHYUK, 15.00.02
InenTudikarop ORCID ID: 0009-0009-5079-4295
HoparkoBa indopmamnist:

IloBHe HaliIMeHYBaHHS IOPUAHYHOL 0C00H: JlepkaBHa ycTaHOBa "THCTUTYT papMaKoJIoTii Ta TOKCUKOJIOTIi"

HanjionanbHOI akazemii MEJUYHUX HAyK YKpaiHU

Kog, 3a €IPIIOY: 02011901

Micue3HaxoO KeHHS: By AuToHa llenika, Kuis, 03057, Ykpaina
dopma BracHOCTI: JlepxasHa

Cdepa yIIpaBJIiHHﬂ: MiHicTepCTBO OXOPOHM 3[0POB'd YKpaiHn

InenTudikarop ROR:

VIII. 3ak1104Hi BiZOMOCTI
Bisacue Hpisnnme IMm's I1o-6aTHKOBI KoBaseHko BanenTtnHa MukosaiBHa

TOJIOBH pajgu

Bnache IlpizBume Im's IIo-6aTbKOBI KoBasiesko BanenTnHa MukosaiBHa

TOJIOBYIOYOTO Ha 3acCiiaHHi



BigmoBigasbHUH 32 MiATOTOBKY

00JIIKOBHX JOKYMEHTIB

PeecTpaTop

KepiBHuKk Bigginy YKpIHTEI, mpo €
BiZINIOBiZaJIbHUM 32 peECTpallil0 HAyKOBOIi

OisIIBHOCTI

Tanina Cycanna CanraHartiBHa

IOpuenko TeTsHa AHaTOJIiBHA

FOpuenko TetsHa AHaToJiiBHA



