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Pedepar:

1. CTpiMKe nomupeHHs! aHTUOIOTUKOPE3UCTEHTHOCTI cepe, KJIiHIYHO 3HaYyMuX OaKTepiaJlbHUX IAaTOrE€HIB, 30Kpema
npeacrasHuKiB rpynu ESKAPE (Enterococcus faecium, Staphylococcus aureus, Klebsiella pneumoniae,
Acinetobacter baumannii, Pseudomonas aeruginosa, Enterobacter spp.), CTaHOBUTb OJJHY 3 HallCEpIO3HIIIKX 3arpo3
IJ151 cydacHOi MeIMLMHU. 3POCTaHHS KiIbKOCTI iH(EeKil, CIPUIMHEHUX MYJIbTUPE3UCTEHTHUMU OAKTEPiSIMH,
CyTT€BO OOMeXYe e(PEeKTUBHICTb aHTMOIOTUKOTEPAIlil, iIBUIIy€e PiBEHb JIETAIILHOCTI Ta TPUBAJIICTb rocmitasisanii. ¥
3B'SI3KY 3 LIMM Jiefiajli 6inbuly yBary mOCigHUKIB IpuBepTae daroreparisi — BAKOPUCTAaHHS 6akTepiodaris sK
IIPUPOJHUX aHTAroOHICTiB 6aKkTepiil. MeTO0 IPOBENEHOr0 NOCiI>)KeHHs 6yJla eKCIIepUMEeHTabHA OLliHKa
IPOTUMIKPOOHOI aKTMBHOCTI 6aKTepiodaris, i30J1bOBAHUX i3 MPUPOJHUX IKEPeJl, 00 MYJIbTUPE3UCTEHTHUX
KJIiHIYHUX i30714TiB Ta BU3HAYEHHS iX IIOTEHIialy SIK JOTIOBHEHHS O TPAOULiHUX aHTUMIKpOOHUX 3ac06iB. Ha

MOMEHT II0YaTKy JOCJiIKeHHs B YKpaiHi He iCHyBaJIo cuCTeMaTU30BaHoi KoJekii ¢ariBs, 1110 CTprMyBajio pO3BUTOK



nepcoHasnizoBaHoi ¢garoreparii. ¥ Mexxax po60oTu Brepiue 6yj10 CTBOPEHO perpe3eHTaTUBHY KOJIeKIio 3 357
(aroBux i30JI4TiB, JTITUIYHO aKTUBHUX LIOM0 KIIOUOBUX ITpefcTaBHUKiB ESKAPE-naroreHis. I3 Hux 212 6ynu
crienudivaumu go K. pneumoniae, 56 - 1o A. baumannii, 62 - 7o P. aeruginosa ta 27 — 1o S. aureus (y TOMy 4ucJi
MRSA-mTamiB). [IpoBeieHni1 peTpoCeKTUBHUI aHai3 iH(eKil y nalieHTiB CTallioHapHUX BifAijIeHb TOKa3aB
CYTTEBE 3POCTAHHS YaCTOTH i30JIs1lii rpaMHeraTUBHUX 6akTepiit, 30kpema K. pneumoniae (3 6,2 % y 2018 p. 1o 19,2
%y 2023 p.), a Takox cTabinbHy nomupeHicts A. baumannii i P.aeruginosa (7o 10 %). 17151 rpaMnio3uTUBHUX
[aTOreHiB, epeayciMm S. aureus, 4aCTOTa BUSBJIEHHS cepe]] MallieHTiB 3 60M0BUMU ITIOPaHEeHHsIMU focsrana 35 %.
Buicokuii piBeHb PE3UCTEHTHOCTI 10 KapbaneHemis, nedanocnopuHis 11 MOKosiHHS Ta iHIINMX aHTUOIOTHKIB
niATBepAUB NOLIbHICTL OpieHTalii ¢paroBoro CKpuHiHry Ha 1i Buny. Ha ocHoOBi cpopmoBaHOi KoJeK1iii CTBOpeHO
nosliparoBuii mpemnapar, iKuil BKiatouas 26 6akrepiodaris, cienu@iyHux 10 MyJbTUPE3UCTEeHTHUX WTamis K.
pneumoniae. KokTeitb npogeMoHCTpyBaBs 100 % edeKTUBHICTb y TecTax in vitro npotu 35 KIIiHIYHUX i30715TiB i3
denotunamu MDR, XDR i PDR, mo mictunu reau blaOXA-48, blaNDM-1, blaKPC, blaCTX-M-1, blaTEM Ta ixmmi. Lle
IiATBEPAKYy€e NMepCleKTUBHICTb NOabIIo] HOKIiHIYHOI po3p0o0OKY MMOAI6GHUX IIpenapaTiB. BuUBUeHHs BIIUBY
BYIJIEBO/IIB i II0JIi0JIiB [TOKa3as1o, 10 AesKi CIOoIyKy (MalbTo3a, PAMHO34, IyJIbIUT, KCUJI03a) CTUMYJIIOIOTh (ParoBy
peIuTiKalilo, TOAi 5K iHi (IJ110K03a, rajlakTo3a, JIAKTO03a, IMIiLePHH) MOXKYTb ii IPUTHIYyBaTH, 3aJIEXKHO Bif
KOHIIeHTpauii. TakoX NpoJeMOHCTPOBAHO, 110 IollepeSHE BUPOLIyBaHHS 6aKTepiil Ha cepenoBUIIax i3 IJII0KO3010
3MiHI0€ ixHI0 4yTaUBiCTb 00 Paris. I1if yac piodinisanii ¢paris Byraesoau npossasiy BugocrnenupivHui eexr K
KpiOIIPOTEKTOPH, 10 3yMOBJIIOE TOTPEOY B iHAMBiAyalbHOMY Mif00Pi YMOB AJ1s1 KOSKHOTO i3014Ty. JloCiIpKeHHSs
B3aemogii 6akrepiodariB 3 aHTU6I0TMKAMU 3aCBiUMIIO SIK CUHEPTiuHi, TaK i aHTarOHiCTUYHI epeKTu.
HaiiBupasnimmii paroBo-aHTMOIOTMKOBUI CHHEPri3M cIlOCTepiraBcs py KoMOiHyBaHHi ariB i3 npenaparamu, 1110
NOPYIIYIOTh KJIITUHHY CTIHKY 6aKkTepill (0-s1aKTaMy, riaikonentuay, gpocominun). Takok BCTAHOBJIEHO 3[aTHICTh
(aroBux KOKTENJIiB pylHYyBaTy 6aKTepiasyibHi 6i011iBKY, 3MeHIIyIouH ix 6iomacy Ha 31-53 %. OKkpeMuM HAIPSIMOM
IOCJTIiIKeHHs CTajlo iMMOGiidyBaHHS 6akTepiodaris y 6ionosimepHiit MmaTpuui i-PRF. IMMo6inizoBaHi ¢paru
30epiranu iHpeKifiHy aKTUBHICTb i TPOJIOHIOBaHO BUBIIbHSIMCS [IPOTSTOM CEMU JIHIB, 3a0€3I1e4y04y CTiKUN
aHTUMIKPOOHUIT eekT. Lle migTBepAKye NepCreKTUBHICTb BUKOPUCTAHHS (PiOPMHOBUX MATPULb 17151 JIOKAJIbHOI
IocTaBKU (ariB y KJIiHIUHIl NpakTuLji. 3arajom nposegeHa pob0Ta CTBOPIOE HAYKOBE MiATPYHTS AJ1S PO3BUTKY
¢darotepanii B Ykpaini, popmye 0CHOBY HallioHaIbHOI KOJIeK1lii 6akTepiodariBs i BiikpuBae NepcrneKTuBU po3poOKU
edexTuBHUX (aroBux Npernaparis AJs JiKyBaHHS iHQeKIIiil, CHpUYMHEHUX MYJIbTUPE3UCTEHTHUMU OaKTepisiMu.

2. The rapid spread of antibiotic resistance among clinically significant bacterial pathogens, particularly members
of the ESKAPE group (Enterococcus faecium, Staphylococcus aureus, Klebsiella pneumoniae, Acinetobacter
baumannii, Pseudomonas aeruginosa, Enterobacter spp.), represents one of the most serious threats to modern
medicine. The increasing incidence of infections caused by multidrug-resistant (MDR) bacteria substantially limits
the effectiveness of antibiotic therapy, increases mortality rates, and prolongs hospital stays. Consequently,
growing attention has been directed toward phage therapy—the use of bacteriophages as natural bacterial
antagonists. The aim of this study was to experimentally assess the antimicrobial activity of bacteriophages
isolated from natural sources against multidrug-resistant clinical isolates and to evaluate their potential as
adjuncts to traditional antimicrobial agents. At the outset of the research, Ukraine lacked a systematized phage
collection, which hindered the development of personalized phage therapy. Within the scope of this work, a
representative collection comprising 357 phage isolates exhibiting lytic activity against key ESKAPE pathogens was
established for the first time. Among these, 212 were specific to K. pneumoniae, 56 to A. baumannii, 62 to P.
aeruginosa, and 27 to S. aureus (including MRSA strains). A retrospective analysis of infections in hospitalized
patients revealed a marked increase in the frequency of Gram-negative bacterial isolation, particularly K.
pneumoniae (rising from 6.2% in 2018 to 19.2% in 2023), as well as stable prevalence rates of A. baumannii and P.
aeruginosa (up to 10%). For Gram-positive pathogens, notably S. aureus, the detection rate among patients with
combat wounds reached 35%. The high level of resistance to carbapenems, third-generation cephalosporins, and
other antibiotics substantiated the rationale for focusing phage screening on these species. Based on the
established collection, a polyphage preparation was developed comprising 26 bacteriophages specific to
multidrug-resistant K. pneumoniae strains. The phage cocktail demonstrated 100% efficacy in vitro against 35



clinical isolates with MDR, XDR, and PDR phenotypes carrying resistance genes such as blaOXA-48, blaNDM-1,
blaKPC, blaCTX-M-1, and blaTEM. These findings confirm the potential of such preparations for further preclinical
development. The study of carbohydrate and polyol effects revealed that certain compounds (maltose, rhamnose,
dulcitol, xylose) enhanced phage replication, whereas others (glucose, galactose, lactose, glycerol) inhibited it in a
concentration-dependent manner. It was also demonstrated that pre-cultivation of bacteria on glucose-enriched
media altered their phage susceptibility. During phage lyophilization, carbohydrates exhibited species-specific
cryoprotective effects, underscoring the need for individual optimization of preservation conditions for each
isolate. Investigations into phage-antibiotic interactions revealed both synergistic and antagonistic effects. The
strongest phage-antibiotic synergy was observed when phages were combined with agents disrupting the
bacterial cell wall (o-lactams, glycopeptides, fosfomycin). Moreover, phage cocktails were shown to disrupt bacterial
biofilms, reducing their biomass by 31-53%. A separate line of research involved the immobilization of
bacteriophages within an i-PRF biopolymer matrix. Immobilized phages retained infectious activity and were
gradually released over seven days, maintaining a sustained antimicrobial effect. These results highlight the
promise of fibrin-based matrices for local phage delivery in clinical settings. Overall, this work provides a scientific
foundation for the development of phage therapy in Ukraine, establishes the basis for a national bacteriophage
collection, and opens new prospects for the creation of effective phage-based therapeutics to treat infections
caused by multidrug-resistant bacteria.
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JoparkoBa inHdpopmamnist:



IloBHe HaﬁMeHyBaHHﬂ IOPUIHUYHOL 0C00H: JlepkaBHa ycTaHoBa "KUiBCbKMIT MiCBKUIA IIEHTP KOHTPOJIIO Ta

npodinakTuku xBopobd MiHicTepcTBa OXOpPOHU 37I0POB'st YKpaiHu"
Kopg 3a €IPIIOY: 38518296

Micue3HaxoaKeHHS: sy/1. EcToHchbka, Kuis, 03190, Ykpaina
dopma BiracHoCTI:

Cdepa ynpassriHHS:

InenTudikarop ROR: He zacrocosyerscs

Baacue IlpizBumie Im's I1o-6aTbKOBI:

1. Bunorpapg, Haraniga OsnekciiBHa

2. Nataliia O. Vynograd

KBasigikamis: n.men.n., npodecop, 03.00.06
Inentudikarop ORCID ID: 0000-0001-6133-6841
JoparkoBa indopmamnist:

IloBHe HaﬁMeHyBaHHﬂ IOpI/I,I[H‘{HOi O0COOHM: JIbBiBCHKUII HAI[IOHATbHUIA MEIUIHUI yHiBepcuTeT imeHi

Hanuna 'aaubKoro

Kopg 3a €IPIIOY: 02010793

Micue3HaxoaKeHHS: By [Tekapchka, JIbBi, 79010, Ykpaina
dopma BracHOCTI: JlepxasHa

Cdepa yIIpaBJIiHHﬂ: MiHicTepCTBO OXOPOHU 310POB 51 YKpaiHu

InenTudikarop ROR:

BiacHe IIpisBuie Im'sa I1o-6aThKOBI:

1. Pubanko CsitsaHa JIeoHTiiBHa

2. Svitlana L. Rybalko

KBasidikamis: n. men. u., npodecop, 03.00.06
Inentudikarop ORCID ID: 0000-0002-1913-1380
JoparkoBa indpopmamist:

IloBHe HaﬁMeHyBaHHﬂ IOpI/I,I[I/I‘{HOi 0Co0M: JepxaBHa ycTaHoBa "IHCTUTYT enigeMiosorii Ta iHpeKUiiHux

xBopo6 imeHi JI. B. I'pomameBcbkoro HarjioHanbHOI akageMii MeiuyHuX HayK YKpaiHy"
Kopg 3a €IPIIOY: 02011947

Micue3HaxoOKeHHS: By M. AMocoBa, Kuig, 03038, Ykpaina

dopma BiracHOCTI: JlepxasHa

C(l)epa yIIpaBJIiHHﬂ: HanjjonanbHa akageMis MEIUYHUX HAYK YKpaiHU

InenTudikarop ROR:

Penensentu



VIII. 3akr04Hi BimoMocTi
BiiacHe IIpi3Buie Im'sa I1o-6aTbKOBI
TOJIOBH pagu

BaacHe IlpizBuiie Im's ITo-6aTbKOBI
rOJIOBYIOYOTO Ha 3acCifiaHHi
BigmoBigasbHUH 32 MiATOTOBKY

00JIIKOBHX JOKYMEHTIB

PeecTpartop

KepiBHuk Bigginy YKpIHTEI, mpo €
BiZITIOBiZaJIbHUM 3a PEECTpalLilo HayKoBOi

OisIJIbHOCTI

SABoposcbkui Onekcangp Iletposuy

ABoposcbkuii Onekcanap [lerpoBuy

AHiciMOB €BreH MuKoJIali0BUY

Opuenko TersiHa AHaTosIiBHA

FOpuenko TetsaHa AHaToiiBHA



