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1. AHTHMIKpOOHA Zis XxiMiOoTepaneBTUYHUX IIpernapartiB Ta PpisNYHMX YNHHUKIB Ha pi3Hi GOopMU iCHYBaHHS MOMyJIsLii

Pseudomonas aeruginosa

2. Antimicrobial Effect of Chemotherapeutic Drugs and Physical Factors on Different Forms of Pseudomonas
aeruginosa Population

Pedepar:

1. O6'eKT BOCHiIPKEHHS — KUTTE3NATHICTh, 610JI0TiUHI BJIaCTUBOCTI Ta 6i0IIiBKOYTBOPIOIOYA 3AaTHICTh MTaMiB P.
aeruginosa. MeTa ocCifpKeHHs — NiJBUIIeHHS e(EeKTUBHOCTI JIiKyBaHHS CUHbOTHIMHOI iH(eK1ii Ta 3He3apakeHHS
KOHTaMiHOBAHUX ii 30yJJHUKOM [TIOBEPXOHb Ha OCHOBI MiKPO6i0JIOri4HOrO OGI'PYHTYBAaHHS BiIOOPY i 3aCTOCYBaHHS
XiMiOTepaneBTUYHUX IIpernaparis, Qi3sMYHNX YNHHUKIB Ta iX KOMOiHaLi{ 3 HA61/IbIIO 30ATHICTIO IPUTHIYeHHS
6ioniBkoyTBOpeHHs Pseudomonas aeruginosa. MeTonu gocigpkeHHs: Mikpo6iosoriuHi, 6iosoriuHi, (pisuko-
XiMivHi, (i3nyHi, MaTeMaTUKO-CTaTUCTUYHI. TeopeTUyHi Ta NpakTU4Hi pe3yabTaTi: CTBOPEHO IPOTUMIKPOOHY
KOMIO3ul1Lilo AJ14 iHribyBaHHs 6iomnsiBKkoyTBOpeHHs Pseudomonas aeruginosa. 3anipornoHOBaHO JOCTYIIHY, 6e311eYHy

Ta Jli€eBY TEXHOJIOTIIO JIiKyBaHHS iH(pIKOBaHUX MiCLIeBHMX IIPOMEHEBUX BUPA30K WKipyu, metogom OIIT. Bnepe



BU3HAYEHO PEXXUMU POOOTH €JIEKTPOHHOTO IIPUCKOPIOBAYA, SKi 3a6€31e4yI0Th 6aKTEPiOCTaTUUHUM T
OaKkTepuUMIHUNA ePeKT o0 TecT-mTaMiB Pseudomonas aeruginosa y MozenbHUX 3paskax. [ligTBepikeHo
€KOJIOTi{4HY Oe3I1eYHICTh eJIEKTPOHHO-TTYYKOBOI 0OpPOOKM KOHTaMiHOBaHUX CUHbOTHIIHOIO [1aJINYKOI0 00'€KTIB.
HoBusHa: Briepiie BCTaHOBIJIEHO, 1[0 MiHiMaJIbHA iHTiOyl04a KOHLIEHTPaLisl aHTUGIOTUKIB MOJ0 6aKTepill y cTaHi
(¢opmyBaHHS 6i0MIiBKY MifiBULLYyBanach y 8-16 pasiB y MOPIiBHSAHHI 3 TAKOIO, BUBHAYEHOIO /17151 IIJIAHKTOHHUX (GOPM
TecT-1ITaMiB. Briepiie, 3 ypaxyBaHHSIM JAHUX [IPO MOJIEKYJISIPHUI MexaHi3M fiii, Bu3HauYeHi KombiHallii aHTHOIOTUKIB
Ta KaTiOHHUX MOJINENTH B, 10 MalOTh CUHEPTiAHUI IPOTUMIKPOOHU e(dEeKT Ta 3a1106iraloTb YTBOPEHHIO
6iomiBok mTamis P.aeruginosa. Briepiue nokasaHo IPUrHiY€HHs 30aTHOCTI O YTBOPEHHSI 6i0IIiBOK ITaMaMuU
P.aeruginosa koMm6iHOBaHOI0 Hi€io poToceHcubinizaTopa (METUIEHOBOIO CUHBOI0) i HEMOHOXPOMAaTUYHOTO
doTtoniogHoro onpomiHeHHs. BctaHOBeHI MapameTpu 6akTepuliuaHOI Aii cknagoBux ®IT mono pedepeHTHOrO Ta
LMPKYJIIOI0YMX MITaMiB CUHBOTHIIHOI nannyku — BUkopucrtaHHs 0,1 % BOIHOT0O po34MHY METUIEHOBOTO CUHBOTO Ta
ONPOMiHEHHS CBITJIO[iOJHUM Y€PBOHUM CBiTJIOM (0 = 630-650 HM) pu ekcno3uuii 30 xBunuH. Brepue
€KCIIEPUMEHTAJIbHUM LIJIIXOM BCTaHOBJIEHO, 0 OJIT € e(peKTUBHOIO IPOTH MOTiPE3UCTEHTHUX IITaMiB
CHHBOTHIMHOI IaJIMYKY 3 BUCOKOIO 3[IaTHICTIO 10 6i0IIiBKOYTBOPEHHSI. Bu3HaueHo, 1o aHTUOaKTepiaibHa
edextusHicTs OJIT 3a71€KUTD Bifl CTYIEHIO BipyJIEHTHOCTI MikpoopraHiami. OTpMMaHO HOBi HAyKOBi JjaHi o010
YYTJMBOCTI TeCT-IITaMiB P .aeruginosa 3a BIJINBY Pi3HUX NOTJIMHYTUX 03 PEISTUBICTCHKUX €JIEKTPOHIB.
BcTaHOB/IEHO MTPAKTUYHO JIiHINHY 3aJI€5KHICTh MiXK 03010 OIIPOMIiHEHHS Ta 3HWKEHHSM KiJIbKOCTI JXUTTE3AATHUX
6akrepiil. [lokasaHo, o 6aKTepiocTaTUYHA MiCJsig €eKTPOHHOrO IIy4Ka CIIOCTepiranach pyu eHepreTuYHux
HaBaHTaxkeHHsX Bif 0,8 no 3,8 kI'p. BakrepunuaHuil eeKkT CriocTepiraBes Micss ONpPOMiHEHHS TEeCT-IITaMiB
nIo3zamy, nourHaiouu 3 4,0 K['p. Biepiue 3’1coBaHO BEKTOP Ta CUJy 3MiH 6i0JIOTiYHUX BJIACTUBOCTEM LITaMiB
P.aeruginosa 3a BIIMBY Cy0JI€TaJIbHUX [,03 [TI0TOKY PEJISITUBICTCHKUX €JIEKTPOHIB. 3a BIJIMBY Cy0OJI€TalbHUX [,03
(i3sMYHOr0 YMHHMKA BU3HAUYEHO IIPUTHIYEHHS 6i0IIiBKOYTBOPIOKYOi 30ATHOCT] TECT-IITaMiB CHHBOTHIMHUX
nanu4ok y 1,7 - 6,6 pasa. CtymniHb yrpoBakKeHHs: 1 IaTeHT; rajy3eBe HOBOBBeIeHHS, 8 akTiB BripoBamkeHHs. Cdepa
(ras1y3p) BUKOPUCTAHHS: OXOPOHA 3[,0POB’sl (MEIULIMHA).

2. The object of study is the viability, biological properties and biofilming ability of P.aeruginosa strains. The aim of
the study is to increase the effectiveness of treatment of Pseudomonas aeruginosa infection and disinfection of
surfaces contaminated with its pathogen on the basis of microbiological justification for selection and use of
chemotherapeutic drugs, physical factors and their combinations with the greatest ability to inhibit Pseudomonas
aeruginosa. Research methods: microbiological, biological, physicochemical, physical, mathematical and statistical.
Theoretical and practical results: An antimicrobial composition for inhibition of biofilm formation of Pseudomonas
aeruginosa has been developed. Available, safe and effective technology for the treatment of infected local
radiation ulcers of the skin, the method of PDT. For the first time, the modes of operation of the electronic
accelerator were determined, which provide bacteriostatic and bactericidal effect against test strains of
Pseudomonas aeruginosa in model samples. The ecological safety of electron beam treatment of objects
contaminated with Pseudomonas aeruginosa has been confirmed. Novelty: For the first time it was found that the
minimum inhibitory concentration of antibiotics against bacteria in the state of biofilm formation increased 8-16
times compared to that determined for planktonic forms of test strains. For the first time, taking into account the
data on the molecular mechanism of action, combinations of antibiotics and cationic polypeptides that have a
synergistic antimicrobial effect and prevent the formation of biofilms of P.aeruginosa strains were determined. For
the first time, the inhibition of the ability to form biofilms by P.aeruginosa strains by the combined action of a
photosensitizer (methylene blue) and non-monochromatic photodiode irradiation has been shown. The
parameters of bactericidal action of PDT components in relation to the reference and circulating strains of
Pseudomonas aeruginosa were established - the use of 0.1% aqueous solution of methylene blue and irradiation
with LED red light (o = 630-650 nm) at an exposure of 30 minutes. For the first time it was experimentally
established that PDT is effective against multidrug-resistant strains of Pseudomonas aeruginosa with a high ability
to biofilm formation. It is determined that the antibacterial efficacy of PDT depends on the degree of virulence of
microorganisms. New scientific data on the sensitivity of test strains of P. aeruginosa to different absorbed doses
of relativistic electrons have been obtained. An almost linear relationship between the radiation dose and the



decrease in the number of viable bacteria has been established. It is shown that the bacteriostatic aftereffect of the
electron beam was observed at energy loads from 0.8 to 3.8 kGy. The bactericidal effect was observed after
irradiation of test strains with doses starting from 4.0 kGy. The vector and strength of changes in the biological
properties of strains have been elucidated for the first time P.aeruginosa under the influence of sublethal doses of
relativistic electrons. Under the influence of sublethal doses of the physical factor, the suppression of the biofilm-
forming ability of test strains of Pseudomonas aeruginosa by 1.7-6.6 times was determined. Degree of
implementation: 1 patent; sectoral innovation, 8 acts of implementation. Scope (field) of use: health care (medicine).
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