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1. Pe3ucreHTHICTb MiKPOOPraHi3miB 0 aHTUMIKPOOHHUX NIPENapariB 3a/1MMAETHCS aKTYaIbHOIO IPO6GIEMOIO, 110
CTaHOBUTb 3arpo3y IJ1s KUTTS mopaeil. Cepell BaXIMBUX (GaKTOPIB, SIKi CIIPUSIOTh MOMMPEHHIO
AHTHUOIOTMKOPE3UCTEHTHUX ITaMiB 6aKkTepill, € GopMyBaHHs 6i0IIiBOK. BOHU € IPUYNHOIO XPOHIYHUX
peuuauByounx iH@exuii (6113bko 80 %) Ta HeePeKTUBHOCTI aHTUOIOTUKOTeparii. OGHUM i3 IISIXiB BUpilIEHHS
po6JIeMH € MOIIYK HOBUX PEYOBYUH, 3IaTHUX IIOPYIIYBATH Pi3Hi €Tanu I1iBKOYyTBOPEHHS. Jlucepralis pucBs4eHa
BMBYEHHIO OCOGJIMBOCTEN aHTHOIOIIIiIBKOBOI aKTUBHOCTI HOBUX NoXigHuX 4-(1'-agamanTui)-1R-6eH301y 0710

IPaMIIO3UTUBHUX Ta FPAMHEraTUBHUX O6aKTepill (MEeTULIMIiH-Pe3UCTEeHTHOrO S. aureus (MRSA), E. coli, P.



aeruginosa), sKi BifHeCEHi [0 MepesliKy NPiOPpUTETHUX MIKPOOPraHi3mis s ctBopeHHd AMIL. Y mocifkeHHsx
BHKOPUCTaHi 2 croyyku: 4-(agamantuii-1)-1-(1-amino6ytun) 6enzon (mudp AM-166) ta 1-[4-(1-agamaHTn)-
denokcu]-3-(N-6en3ui, N-gumeTtunamiio)-2-npomnasony xaopup (mudp KBM-97). B ekciepumeHnTax in vitro
BCTaHOBJIEHO, 10 NOXijHi 4-(1'-agamanTi)-1R-6€H301y BUSBIISIOTh BUPa3Hy aHTUOIOIIIBKOBY aKTMBHICTh Ha
[epIIyX eTarnax IJIiBKOyTBOPeHHs. 3a ix aii y cy6-MIK ta KoHIeHTpauisx, mo nepesuiyoTs 1,0 MIK,
CIIOCTepiraeTbcsi 3MeHIIEeHHs 6iomacu 6i0MIiBOK (y Meskax Bif 22,5 % 1o 92,3 %) Ta KijIbKoCTi MeTabosiuHO
akTuBHUX KIiTUH MRSA, E. coli, P. aeruginosa. Iloxinni 4-(1'-agamanTtui)-1R-6eH301y BIVIMBAIOTh HA HecnenuivyHi
(rizpodo6HicTs kIiTMH MRSA (AM-166), P. aeruginosa (KBM-97)) ta cienmudivni (paktopu agresii MikpoopraHizmis
(twitching-mirpaniio E. coli Ta P. aeruginosa). Crionyku AM-166 Ta KBM-97 He opyIIyl0Th YTBOPEHHS KIIITUH-
nepcuctepis S. aureus, P. aeruginosa ta 3MmeHIyoTh ix popmyBaHHs y E. coli. [lepcucrtepu P. aeruginosa
BUSIBJISIIOTh UyTJIUBICTb 10 AM-166 Ta KBM-97. EdexrusHicTb 0,05 % po3zunny KBM-97 noBefieHa y JOCIiIPKEHHSIX
in vivo Ha Mogei XipypriyHoi WKipHOi paHu y 1ypiB, iHpikoBaHOI MiKCT-30yAHUKaMH (S. aureus + P. aeruginosa + C.
albicans), BigMiueHO 3HI>KEHHST MiKpOOHOI KOHTaMiHallii Ha [IOBEPXHi Ta y IMINOKMHI paHU. AHTUMIKPOOGHA aKTUBHICTb
noxigHux 4-(I'-agamanTun)-1R-6€H3051y ClIoCTEPIiraeThCs 3a yMOBU HAHECEHHSI HA MOJINPOINIJIEHOBY XipypriuHy
CiTKY [J151 BiTHOBJIIOBAJIbHOI Xipyprii, siKa 6inbu BupasHa momo MSSA, MRSA, C. albicans. Ciosnyku AM-166 Ta KBM-
97 3yMOBJIIOIOTh AECTPYKLi0 chOpMOBaHUX OIOIUTIBOK, 3a ix il criocTepiraeTbcst 3MeHIIEHHS 6ioMacu 2-060BUX
6ioniBok MRSA, 5-n0608Bux 6iomiBok E. coli Ta P. aeruginosa. [TokazaHo, mo noxinHi 4-(I'-agamanTtuin)-1R-6eH305y
[IPOHMKAIOTh Yepe3 MaTpUKC 6iomiiBku MRSA Ta MpakTUYHO He BIIJIMBAIOTh HA MOT0 CKJIANOBI. JocimpKyBaHi
CIIOJIyK{ XapaKTepU3yIOThCsS 0OMEKEHOI0 ITPOHUKHICTIO yepe3 MaTpuKce 6iomtiBoK E. coli Ta P. aeruginosa. 3a ix il
BUSIBJIEHO 3MiHM BMICTY 6iJIKOBUX Ta I0JlicaxapUAHUX KOMIIOHEHTIB [103aKJIITUHHOrO MaTpukcy. OTprumaHi gaHi
MOJIEKYJISIPHUX JOCJIIPKEHb CBif4aTh, o noxigHi 4-(1'-agamantuin)-1R-6en3oiy (0,5 MIK) 3MiHIOIOTb €KCIIpecito
TE€HIB IUIIBKOYTBOPEHHS. 3 ixX il BigMi4eHO 3MEHIIEHHS eKcIpecii reHiB icaADBC-onepoHny, reHis, o perysoiTh
CHHTe3 II0BepXHeBUX OiskiB-anresuHis (clfB, fib, finbB, ebpS, eno), BusinsuenHs eJHK Ta cuctemn Quorum sensing
(QS) (cidA Ta agrA nume KBM-97), 36inbi1eHHS aKTUBHOCTI peryysiTopHoro rexa icaR y MRSA. Crionyku
3YMOBJIIOIOTh TEHOMHY MIiHJIMBICTD ¥ S. aureus. [Tokasano, mo AM-166 Ta KBM-97 BIIMBalOTh Ha €KCIIPECIIO TeHiB
appB, appX ta malP, malZ (KBM-97), mo perymooTs eHepreTuyHi rpouecu y E. coli, rexis fliC, motB, fimA (AM-166),
110 320€e3I1eYyI0Th PYXJIUBICTb Ta afire3iio KJTUH 10 cyocTpaty. BcTaHOBIEHO, 10 alaMaHTaBMiCHI CIIOIyKU
3MiHIOIOTb TPAHCKPUIILiHY aKTUBHICTb I'€HiB, 1[0 PETYJIIOI0Th CUHTE3 NI0JlicaxapUAHMX KOMIIOHEHTIB MaTpUKcy Pel,
Psl, anmprinary (pelA, pslA, algD, algL, algR, algU, mucA) y P. aeruginosa. 3a ix fii BiIMi4€HO SIK CTUMYJISILIIO, TaK i
IIpUTHIYeHHS eKcpecii mocinKyBanux reHis. [lokazaHo, mo noxigHi 4-(1'-agamanTimn)-1R-6eH30my y cy6-MIK
BILJIMBAIOTh Ha PYHKLiOHYBaHHS QS (3HWXKYIOTh eKcIipecito reHis lasl, lasR, pgsR, nigsumyiors - reHa rhiR) ta QS-
3aJIEXKHI ITPOLeCH (3MEHINYIOTh EKCIIPECio FeHiB apra, €xoS, eX0A, NPU3BOIATh 40 NOPYLIEHHS NPOAYKIi MioliaHiHy
Ta reMOJIITUYHOI aKTUBHOCTI) y P. aeruginosa. 3a fii criosyk BUsIBJIEHO 3MiHM TPAHCKPUILIIHOI aKTUBHOCTI I'eHiB
edmokcHUxX oM poaunu RND (mexB, mexY, oprM, mexR). Takum unHoM, noxigHi 4-(I'-agamanTtumn)-1R-6eH30my
BUSBJISIIOTh aHTUOIOIIIBKOBY aKTMBHICTB, OiJIbIII BUPa3HY Ha NIOYAaTKOBUX €Talax I1J1iBKOYyTBOPEHHS, 11O
miATBEp/KEHO eKCTIepUMEHTaMH in vitro Ta in vivo. Ix nist peanizyeTbcs BrymBom Ha rinpodo6HiCTb Ki1iTuH,
Mirpatiio, eKCIIpecilo TeHiB, 1o 6epyTh y9acTh y IIJIiBKOYTBOPEHHI, EeHepreTHYHUX IPOoLiecax, CUHTe3i

€K30I10JlicaxapuiiB, PyHKIIOHyBaHHI ePIOKCHUX IToMII 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-(1'-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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PeuenseHTu

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
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IloBHE HaliIMEeHYBaHHS IOPUAHNYHOI 0COOH: JlepkaBHa ycTaHOBa "[HCTUTYT (papMaKOJIOTii Ta TOKCUKOJIOTII"

HaujonanbHoi akagemii MEUYHUX HayK YKpaiHU

Kopg 3a €IPIIOY: 02011901
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dopma B1acHOCTI: JlepxaBHa
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InenTudikarop ROR:

CeKTop HayKH: [anyseBuil

VIII. 3aKkJII04Hi BiZOMOCTi
BsiacHe IIpi3Buie Im'sa ITo-6aTbKOBI
TOJIOBH pajgu

Byache IlpizBuie Im's ITo-6aTbKOBI
rOJIOBYIOYOTO Ha 3acCiiaHHi
BignoBigasbHUMH 3a HiATOTOBKY

00JIiKOBUX JOKYMEHTIB

Peectpartop

KepiBHuk Bigainy YKpIHTEI, mpo €
BiZIIOBiZaJIbHUM 32 peECTpallil0o HAyKOBOi

OisSIIBHOCTI

KoBanenko BasentuHa MukoJsiaiBHa

KoBasenko BanentrnHa MukoJsaiBHa

Tanina Cycanna CanraHariBHa

Opuenko TersiHa AHaTOJIiBHA

IOpuenko TeTsHa AHaTOJiiBHA



