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1. MeToto gucepTaliiHOi po60TH € TiABuUIeHHS eDEeKTUBHOCTI 60POTHOU 3 AaHTUOIOTUKOPEZUCTEHTHUMU

30y HUKaM¥ iHPEeKLiIMHUX YCKIagHEHb IIJISIXOM MIKp06ioJIOriYyHOro OOIPYHTYBaHHS PO3POOKHU Ta 3aCTOCYBaHHSI
asIbTEPHATHMBHUX 3aC00iB MPOTUMIKPOOHOI [ii. [JocimKeHHS MPOBOAUINCS HA MOJiPEe3UCTEHTHUX KIIIHIYHUX
IITamMaxX yMOBHO-TIATOT€HHUX MikpoopraHni3mis (Pseudomonas aeruginosa (n=54), Acinetobacter baumannii (n=19),
Escherichia coli (n=13), Enterobacter spp. (n=14), Klebsiella pneumoniae (n=14), Staphylococcus aureus (n=17)),
BUJIiJIEHNX Bifl NallieHTiB 3 60MI0OBMMH IIOJIiTPaBMaMH, ONliKaMu Ta iHQEKLUINHUMU yCKIQAHEHHSIMU, OTPUMAHUX 3
0aHKY >KMBUX KyJIbTYp 6akTepiosioriunoi 1abopaTopii kadeapn mikpob6iosiorii BIHHMIBKOTO HallioHaJIbHOTO

MenuyHOro yHiBepcurteTy (BHMY) im. M. L. [Tuporosa. UyT/UBIiCTb 10 aHTUMIKPOOHMX 32CO0IB LOCIIIPKEHUX



aHTUOIOTUKOPE3UCTEHTHUX KYJIbTYp NOpPiBHIOBaIU 3 pedepeHTHUME mTamamu (P. aeruginosa ATCC 27853, A.
baumannii ATCC 15151 ta ATCC BAA-747, S. aureus ATCC 29213, ATCC 25923, E. coli ATCC 25922, ATCC 35218, K.
pneumoniae ATCC 700603). BctaHOB/IEHO BUCOKUI PiBeHb aHTUMIKPOOHOI pe3aucTeHTHOCTi: A. baumannii ta P.
aeruginosa poJieMOHCTPYBAJIU CTiMKiCTb [0 NEHILUUIiHIB, 1e(aloCIOprHiB, GPTOPXiHOJIOHIB, aMiHOTJIIKO3UIiB Ta
Kapb6aneHemis (74,1-100,0%); K. pneumoniae - go o-nakramis (1o 100,0%), 3a BUHATKOM LePpTazuaumy /aBibakramy
(ayTnuBicTb 64,3%); E. coli 36epirana yyTauBicTb 10 PTOPXiHOJIOHIB, aMiHOTIIKO3U B i TETPaLMKIIiHIB, ane 6ysa
PE3UCTEHTHOIO N0 MEHILMiHIB i HedanocnopuHiB; S. aureus MaB pe3UCTEHTHICTb N0 O-yakTaMis (70,6%) Ta
amiHorniko3uis (64,7-76,5%), ajie BAHKOMILIMH 3aJIMIIaBCsl €(PeKTUBHUM (PE3UCTEHTHICTb 35,3%). BusiBjieHO reHu
pesucrtenTHOCTi (blaOXA, aph, sul) 3 kopeJsiieio MK reHOTUIIOBUMU Ta GEHOTUIIOBUMU O3HaKaMu y A. baumannii
(r=0,87) Ta K. pneumoniae (r=0,61). JlokajbHi aHTUCENTUKU ([leKaMETOKCUH, XJIOPTreKCUANHY IUTJIIOKOHAT,
OKTEHIAVHY AUTiAPOXJIOPU) [10KA3aJI1 BUCOKY aHTUMIKPOOHY aKTUBHICTb. [JeKaMETOKCHH BUSBUBCS
HarledexkTuBHiIMM npotu P. aeruginosa (MIK 16,4-22,5 mkr /mi1, MIIK 72,1-102,5 Mkr /M), A. baumannii (MIK 15,61
MKr/mi1, MIIK 41,22 mxr /mit), K. pneumoniae (MIK 17,17 mxr /mi1, MIIK 36,24 mxr/mi), E. coli Ta Enterobacter spp.
(MIK 12,22-18,42 mkr/mi, MIIK 23,17-43,27 MKr /MJ1), IEPEBULLYIOUN €(PEKTUBHICTb iHIIMX aHTUCENTUKIB y 1,36-8,9
pasu (p<0,001). s S. aureus YyTJIMBICTh NEKAMETOKCUHY, XJIOPFeKCUAUHY Ta OKTEHiNMHY OyJsa piBHO3HaYHOWO (MIK
10,05-11,51 mkr/mi1, MLIK 18,45-23,23 Mxr/mJ1). KiiHivHi i30715TH Maji BUILLY pE3UCTEHTHICTh ITIOPIBHSIHO 3
pedpepentaumu mramamu (MIK 2-13 mxr/ma, MIIK 3-25 Mkr/mi). BB 6iorajibBaHiYHOTO CTPYMY HU3BKO]
iHTeHcuBHOCTI (46-60 MKA) 3HM3UB KOHLEHTpALlilo S. aureus y ¢isiosoriynomy posuuHi B 3-5,5 pas3u 3a 24-48
roguH (p<0,05), A. baumannii - 7o 1,6-1,9 OOT (p<0,05), P. aeruginosa - y 1,3-2,38 pasu (p<0,01). V m’sco-
IIEIITOHHOMY OyJIblOHI edeKT 6yB MeHII BUpakeHUM. CTPYM HU3bKOI iHTEHCUBHOCTI 3HU)KYBAB 0i0IJIiBKOYTBOPEHHS
y S. aureus Ha 33,8%, A. baumannii - Ha 28,0%, P. aeruginosa - Ha 16,3% y ¢iziosioriuHoMy po34nHi Ta MiJBUILYBaB
4yTIUBIiCTb A. baumannii 1o nedrasunumy (y 3,38 pasu, p<0,001) i P. aeruginosa no uedprasugumy Ta uedenimy (y
2,67-3,67 pasu, p<0,001). Kombinanis antucenTtukis 3 6akrepiodaramu («I[Tiodar») mana cuHepriyHuii epexr,
NiABUILYIOYM YYTIUBICTh arope3ucTeHTHUX mTaMis P. aeruginosa y 3,6-4,7 pasu (p<0,003). «Iliodar» npurniuysas
IIIBKOYTBOPEHHS Ha 22,2% (p=0,006) Ta picT 3pinux 6ionmniBok y 1,3 pasu (p=0,003). JoBeneHO NEPCIEKTUBHICTD
3aCTOCYBaHHS KOMOiHallii KaTiOHHUX aHTUCEITHKIB, 6i0raJbBaHIYHOTO CTPYMY HU3bKOI iHTEHCUBHOCTI Ta
6akTepiodaris 1151 TOA0JAHHS PE3UCTEHTHOCTI. JleKaMeTOKCUH BUTIINISIETHCS BUCOKOIO €(PEeKTUBHICTIO,
CHHEPTriYHUM e(PEeKTOM, IPUTHiYeHHSIM 6i0I1iBKOYyTBOPEHHS Ta MiIBUILIEHHSIM YyTJIMBOCTI 0 aHTUOIOTHUKIB, 110

I03BOJISI€ 3HAYHO MiBUMINTY €(PEKTUBHICTb 60POTHOU 3 PE3UCTEHTHUMU 30yIHUKAMU iHPEKLiIMHNAX YCKIAAHEHb.

2. The aim of the dissertation is to improve the effectiveness of the struggle against antibiotic-resistant pathogens
of infectious complications by microbiological substantiation of the development and use of alternative
antimicrobial agents. The research was performed on multidrug-resistant clinical strains of opportunistic
pathogens (Pseudomonas aeruginosa (n=54), Acinetobacter baumannii (n=19), Escherichia coli (n=13), Enterobacter
spp. (n=14), Klebsiella pneumoniae (n=14), Staphylococcus aureus (n=17)), which had been isolated from patients
with combat polytrauma, burns and infectious complications, obtained from the bank of live cultures of the
bacteriological laboratory of the Department of Microbiology of the National Pirogov Memorial Medical University
(NPMMU), Vinnytsya. The susceptibility to antimicrobial agents of the studied antibiotic-resistant cultures was
compared with the reference strains. (P. aeruginosa ATCC 27853, A. baumannii ATCC 15151 ta ATCC BAA-747, S.
aureus ATCC 29213, ATCC 25923, E. coli ATCC 25922, ATCC 35218, K. pneumoniae ATCC 700603). A high level of
antimicrobial resistance was found: A. baumannii and P. aeruginosa demonstrated resistance to penicillins,
cephalosporins, fluoroquinolones, aminoglycosides and carbapenems (74.1-100.0%); K. pneumoniae - to o-lactams
(up to 100.0%), except for ceftazidime /avibactam (sensitivity 64.3%); E. coli retained sensitivity to
fluoroquinolones, aminoglycosides and tetracyclines, but was resistant to penicillins and cephalosporins; S. aureus
was resistant to o-lactams (70.6%) and aminoglycosides (64.7-76.5%), but vancomycin remained effective (resistance
35.3%). Resistance genes (blaOXA, aph, sul) were identified with a correlation between genotypic and phenotypic
traits in A. baumannii (r=0.87) and K. pneumoniae (r=0.61). Topical antiseptics (decamethoxin, chlorhexidine
digluconate, octenidine dihydrochloride) showed high antimicrobial activity. Decamethoxin was the most effective
against P. aeruginosa (MIC 16.4-22.5 ug/ml, MCC 72.1-102.5 pug/ml), A. baumannii (MIC 15.61 ug/ml, MCC 41.22



ug/ml), K. pneumoniae (MIC 17.17 ug /ml, MCC 36.24 ug/ml), E. coli and Enterobacter spp. (MIC 12.22-18.42 ug/ml,
MCC 23.17-43.27 ug/ml), exceeding the effectiveness of other antiseptics by 1.36-8.9 times (p<0.001). For S. aureus,
the susceptibility of decamethoxin, chlorhexidine and octenidine was equivalent (MIC 10.05-11.51 pg/ml, MCC
18.45-23.23 pg/ml). Clinical isolates were more resistant than reference strains (MIC 2-13 pg/ml, MCC 3-25
pg/ml). Under the influence of low-intensity biogalvanic low intensity current (46-60 pA) reduced the
concentration of S. aureus in saline by 3-5.5 times in 24-48 hours (p<0.05), A. baumannii - to 1.6-1.9 CFU (p<0.05),
P. aeruginosa - by 1.3-2.38 times (p<0.01). In meat and peptone broth, the effect was less pronounced. low-
intensity current reduced biofilm formation in S. aureus by 33.8%, A. baumannii by 28.0%, and P. aeruginosa by
16.3% in saline and increased the sensitivity of A. baumannii to ceftazidime (3.38-fold, p<0.001) and P. aeruginosa
to ceftazidime and cefepime (2.67-3.67-fold, p<0.001). The combination of antiseptics with bacteriophages
(“Piophage”) had a synergistic effect, increasing the sensitivity of phage-resistant P. aeruginosa strains by 3.6-4.7
times (p<0.003). “Pyophage” inhibited film formation by 22.2 % (p=0.006) and the growth of mature biofilms by 1.3
times (p=0.003). The prospects of using a combination of cationic antiseptics, low-intensity biogalvanic low
intensity current and bacteriophages to overcome resistance have been proven. Decamethoxin is distinguished by
its high efficiency, synergistic effect, inhibition of biofilm formation and increased sensitivity to antibiotics, which
can significantly increase the effectiveness of combating resistant pathogens of infectious complications.
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