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1. Mikpob6ioJsioriuHe 0O6rpyHTYBaHHS HOBOI CTpaTerii po3pO0KY Ta 3aCTOCYBAaHHS HAaTUBHUX META0O0JITHUX
komIuiekciB Lactobacillus rhamnosus GG i Saccharomyces boulardii ayist mogonannast aHTUGIOTUKOPE3NCTEHTHUX
30y HUKiB OaKTePiTHUX iHPeKLii

2. Microbiological justification of a new strategy for the development and application of native metabolic
complexes of Lactobacillus rhamnosus GG and Saccharomyces boulardii to overcome antibiotic-resistant
pathogens of bacterial infections

Pedepar:

1. O6’eKT mocCigKeHHs: MPO6IiOTUYHI TaMU MiKPOOpraHi3miB, pedepeHTHi, IaTOreHHi Ta yMOBHO-TIATOTE€HHI
6akrepii, BKJII0Yal04X MyJIbTUPE3UCTEHTHI 40 aHTMOAKTEPiaJIbHUX NIPENaparis i30J15TH, KJIITUHHI CTPYKTYPH,
MeTaboJTiTHI KOMILZIEKCH, KOMOiHAaLlis MeTaboJIiTHOTO KOMILJIEKCY caxapoMilleTiB i 1akTobakTepiii. MeTta

IOCJIiIKEHHSI: OOIPYHTYBaT/ HOBY CTPATeTil0 pO3pOOKU Ta 3aCTOCYBAaHHSI HATUBHUX META00JIiTHUX KOMILJIEKCIB Ha



OCHOBI yJIbTPa3BYKOBUX Je3iHTerpariB Lactobacillus rhamnosus GG ATCC 53103 i Saccharomyces boulardii CNCM
[-745 pyist mooaHHs BaXKKUX 3aIaJIbHUX [IPOLIECiB, 00YMOBIEHUX aHTUOIOTUKOPE3NCTEHTHUMH OaKTEPisIMU B
IIJIAHKTOHHIHN i 6i011iBKOBIN popmMax. MeTonu JoCliIyKeHHs: 6aKTepiosIoriyHi (KyJ1bTUBYBaHHS TPOGIOTUYHUX
mwramis L. rhamnosus GG, L. plantarum, E. faecium, S. boulardii, naroreHHux Ta yYMOBHO-IIaTOT€HHUX OAKTEPIi,
IiIpaXyHOK KiJIbKOCTi )KUTTE€3JaTHUX KJIITUH 3a3Ha4eHUxX MikpoopraHiamis (KYO /M), BUBHaUE€HHS YyTJINBOCTI
Oakrepiil 0 aHTHOaKTepialbHUX penapaTiB pi3HUX IPyIl, BUBYEHHS IPOTUMIKPOOHUX BIACTUBOCTEN
aHTHUOaKTepiaJbHUX IPenapaTiB OKpeMo Ta y KoOMOiHallii 3 HATUBHUMU 6i0JIOTiYHO aKTUBHUMU PEYOBUHAMN),
MiKpOCKOIIiYHi, ¢i3nyHi Ta (PisMKO-XiMiuHi (yIbTPa3ByKOBA A€3iHTErpalis MikpOOpraHi3mis,
CIIeKTPOQOTOMETPUYHHUI METO], NOCIiI )KeHHS! BIUIMBY PEUYOBMH Ha IJIAHKTOHHI Ta 6i0I1iBKOBi GOpMU IaTOT€HHUX
i yMOBHO-TTIAaTOreHHUX OaKTepiil, BUCOKOe(EKTHBHA PiMHHA resib-IIPOHMKAya XpomaTtorpadis, pifuHHa rejb-
xpomarorpadis), 6ioximiuHi (CKa KIITUHHAX CTPYKTYP i METabOITHUX KOMILJIEKCIB), 6i0JI0TiUHi (IOCTiI)KeHHSs
IPOTUMIKPOOHUX BJIACTUBOCTEH OKPEMO META00iTHMX KOMILJIEKCIB Ta Y IO€JHAHHI 3 aHTMOAKTePiaIbHUMU
IpenaparaMmy Ha Mogedi iHdikoBaHUX paH Y Myp4akiB), TOKCUKOJIOTiYHi (IIpy TONIYHOMY HaHECEHHi,
BHYTPIilIHbOLIYHKOBOMY i BHYTPilIHbOOYEPEBMHHOMY BBEJI€HHI MUIIAM, Y KOH TOHKTUBAJIbHIN NTPO6i Ha Mypyakax),
AQHAJIITUYHI Ta MEOUKO-CTaTUCTHYHI. O6afHaHHS: eJeKTpoHHui npunaf Densi-La-Meter (PLIVA-Lachema, Yexis;
ynbTpasBykoBuit npunan ['3-109; uentpudyru OITH-3 i L1JIC-3; anamnizatop «Lisa Scantm EM» (Erba Mannheim,
Yecbka Pecniy6aiika); pigep (Elise microplate reader with PC software UTRAO SM 600, («Utrao», China));
obyiafiHaHHS A1 resb-xpomarorpadii ¢pipmu LKB (IIBewnist), Bakyym-Hacoc Arthur Pfeiffer Wetzlar (l'epmasnis).
JucepTallisg npucBsiYeHa OO PYHTYBaHHIO NEPCIEKTUBHOCTI PO3POOKHU Ta 3aCTOCYBAHHIO HATUBHUX META00JiTHUX
komIuiekciB L. rhamnosus GG ATCC 53103 i S. boulardii CNCM I-745 (sik ocHOBHa [lil04ya peyoBUHAa) Ta B KOMOiHaIlil
3 aHTUOI0TUKAMU (SIK OJATKOBUI ITPEIapar) 3 METOI0 CTBOPEHHS 3aC00iB IIOI0JIaHHS BaKKUX 3allajlbHUX IIPOLECIB,
00yYMOBJIEHUX aHTUOIOTUKOPE3UCTEHTHUMU OaKTepisiMU. Briepie 3anporoHOBaHO Ha OCHOBI yJIbTPa3BYKOBUX
ne3iHTerpaTiB MpOoGiOTUYHUX MiKPOOPraHi3MiB OTPUMaHHS HATUBHUX BUCOKOAKTUBHUX peyoBUH L. rhamnosus GG
ATCC 53103 ta S. boulardii CNCM 1-745, siKi B HU3bKUX KOHLIEHTpalisx (Bif < 0,02 Mr / MJ1) MaloTh 6aKTE€pULUIHUN
e(eKT BiIHOCHO IJIAHKTOHHUX i 6i0MJ1iBKOBUX (POPM 30YIHUKIB 6aKTepifHUX iHPpeKUiid. OOIPYHTOBAHO JOLIIBHICTh
i amanToBaHO TexXHiuHi eTanu onepkaHHg Komb6inanii L. rhamnosus GG i S. boulardii nis nocunenus
IPOTUMIKPOOGHOI Aii KiHII€BOTrO IPOYKTY IIPOTU [TaTOreHHUX 6aKTepiil, B 2,4 pa3a, BHACJIJOK CIIiJIbHOTO
BHPOILYBaHHS IPOOIOTMYHUX CaXapOMILIETiB i IaKTOOGAKTEPil B y/IbTPa3ByKOBUX Ji€3iHTerparax NpobioTUKIB.
OznepskaHO HOBI aHi OO0 NIPUTHIYEHHS FEMOJIITUYHOI, JIEUTOBITENIA3HOI aKTUBHOCTEM, HAKOIIMYEHHS IIITMEHTIB
(mionianiny, mioBepauHy, miopy6iHy) IaTOreHHMX Ta YMOBHO-TIATOT€HHUX MiKPOOPraHi3mMiB HATUBHUMU 0i0JIOTTIHO
aKTUBHUMU peyoBHUHaMU. [TokazaHo, 1m0 npotumikpobHuii kommiekc S. boulardii CNCM [-745 i L. rhamnosus GG
ATCC 53103, sikui1 MiCTUTB KJITUHHI CTPYKTYPH JIaKTOOAKTEPiil i MeTabosliTH caxapoMilleTiB, Mae 6ibll BUPa>KeHi
aHTuazaresusHi (S. aurues ATCC 6538 P) it npotu6ionniBkosi (C. diphtheriae gravis tox + N2 108, C. ulcerans tox+ N2
112, P. aeruginosa ATCC 27853) BnacTUBOCTI. Briepiie noBeieHo 34aTHICTb HATUBHUX META0OJIITiB MifIBULILyBaTH
YyTJIUBICTb IATOT€HHUX i aHTUOIOTUKOPE3UCTEHTHNX YMOBHO-TIATOTEHHUX OAKTEPill 10 aHTU6AKTepiaIbHUX
IIpemnaparis in vitro. Briepiie 3anrponoHOBaHO 3aCTOCYBaHHS MOCJiJOBHOTO BUKOPUCTAHHSI META00JIiTHUX
komIuiekciB L. rhamnosus GG ATCC 53103 i S. boulardii CNCM I-745 3 anTu6aKTepiaJlbHUMHU IIpernapaTami in vitro.
ExcriepuMeHTasIbHO 10BEIEHO MlepeBary 3a3Ha4eHOro CI1oco0y IOPiBHSIHO 3 OKPEMUM BUNIPOOYBaHHSIM
aHTHUOI0THKY a00 KOMOIHOBAaHUM OJHOYACHUM iXHiM BIIJIMBOM. [TiiTBEpIKEHO B €KCIIEPMMEHTAX in Vivo Ha MO e
paH Myp4akiB, iH(piKOBaHMX aHTUOIOTUKOPE3UCTEHTHUM 30yaHUKOM P. aeruginosa PR N2 0924, npoTumikpo6Hy
aKTUBHICTb MeTaboJliTHOro komiuiekcey L. rhamnosus GG ATCC 53103. Onep>kaHo HOBIi JaHi in vivo Ha Mofiesi paH
LIKipX MYp4akiB, iH(piKOBaHNUX aHTUOIOTUKOPE3UCTEHTHUM TaMoM P. aeruginosa PR N2 35, mozno epeKTuBHOCTI
OJJHOYACHOTO Ta MOCJiIOBHOrO 3acTocyBaHHs KombiHanii L. rhamnosus GG ATCC 53103 i S. boulardii CNCM 1-745 3
aMiKallHOM, SIKe CIIpUsie IBUIIIN epaguKalii 30yJHMKA, 0 B II0AJILIIOMY MOXKe OYTH BKJIIOYEHO B IIPOrpamy
JIiKyBaHHSI THiliHO-3amnanbHUX XBopo6. CTyIiHb yIpOBaJ)KeHHS: 2 IaTeHTH, 8 aKTiB BposaaxeHHs. Cdepa (ranysb)
BMKOPHMCTAHHSI: OXOPOHA 3[I0POB’ (MeAULMHA: MpoQiaKTHKa Ta JiKyBaHHS iHQEKUilTHUX XBOPOO).

2. Object of study: probiotic strains of microorganisms, reference, pathogenic and opportunistic bacteria, including
multidrug-resistant isolates, cell structures, metabolic complexes, a combination of metabolic complex of



saccharomycetes and lactobacilli. The purpose of the research: to substantiate of a new strategy of development
and application of native metabolic complexes on the basis of ultrasonic disintegrates L. rhamnosus GG ATCC
53103 and S. boulardii CNCM 1-745 for overcoming severe inflammatory diseases, caused by antibiotic-resistant
bacteria in planktonic and biofilm forms. Methods of research: bacteriological (cultivation of probiotic strains of L.
rhamnosus GG, L. plantarum, E. faecium, S. boulardii, pathogenic and opportunistic bacteria, counting the number
of viable cells of these microorganisms (CFU / ml), determining the sensitivity of bacteria to antibacterial drugs of
different groups, study of antimicrobial properties of antibacterial drugs alone and in combination with native
biologically active substances, microscopic, physical and physicochemical, biochemical, biological (study of
antimicrobial properties of separate metabolic complexes and in combination with antibacterial drugs in the model
of infected wounds in ants), toxicological (topical application, intragastric and intraperitoneal administration to
mice, in the conjunctival test on guinea pigs), analytical and medical statistics. Equipment: electronic device Densi-
La-Meter (PLIVA-Lachema, Czech Republic; ultrasonic devices G3-109; Centrifuge OPN-3 and CLS-3; analyser
«Lisa Scantm EM» (Erba Mannheim, Yecska Pecry6sika); reader (Elise microplate reader with PC software UTRAO
SM 600, («Utrao», China)); Gel Chromatography Equipment of LKV (Sweden), Arthur Pfeiffer Wetzlar vacuum
pump (Germany). The dissertation is devoted to substantiation of prospects of development and application of
native metabolic complexes of L. rhamnosus GG ATCC 53103 and S. boulardii CNCM I-745 (as the main active
ingredient) and in combination with antibiotics (as additional component) for overcoming severe inflammatory
diseases, caused by antibiotic-resistant bacteria. For the first time it was proposed on the basis of ultrasonic
disintegrates of probiotic microorganisms to obtain native highly active substances L. rhamnosus GG ATCC 53103
and S. boulardii CNCM [-745, which in low concentrations (from < 0.02 mg / ml) have a bactericidal effect against
planktonic and biofilm forms of pathogens of bacterial infections. For the first time, the possibility of using
ultrasonic disintegrates to cultivate not only their own but also other producers of probiotic microorganisms,
including fungi and bacteria, has been demonstrated. The expediency is substantiated and the technical stages are
adapted of obtaining a combination of L. rhamnosus GG and S. boulardii to enhance the antimicrobial action of the
final product against pathogenic bacteria, in 2,4 times, due to the joint cultivation of probiotic saccharomycetes
and lactobacilli in ultrasonic disintegrates of probiotics. New data were obtained on the inhibition of hemolytic,
lecithovitelase activities, accumulation of pigments (pyocyanin, pyoverdine, pyorubin) of pathogenic and
opportunistic microorganisms by native biologically active substances. It is shown that the antimicrobial complex
of S. boulardii CNCM I-745 and L. rhamnosus GG ATCC 53103, which contains cellular structures of lactobacilli and
metabolites of saccharomycetes, has more pronounced anti-adhesive (S. aurues ATCC 6538 P) and antibiofilm (C.
diphtheriae gravis tox + N2 108, C. ulcerans tox + N2 112, P. aeruginosa ATCC 27853) properties. The ability of native
metabolites to increase the sensitivity of pathogenic and antibiotic-resistant opportunistic bacteria to
antibacterial drugs in vitro was proved for the first time. For the first time, the suggested of sequential use of
metabolic complexes of L. rhamnosus GG ATCC 53103 and S. boulardii CNCM [-745 with antibacterial drugs in vitro
has been proposed. The advantage of this method in comparison with one test for antibiotics or their combined
simultaneous effect is proved experimentally. The antimicrobial activity of the metabolic complex of L. rhamnosus
GG ATCC 53103 was confirmed in vivo experiments on a model of wounds of guinea pigs infected with the
antibiotic-resistant pathogen P. aeruginosa PR N2 0924. New in vivo data were obtained on a model of skin wounds
of guinea pigs, infected with the antibiotic-resistant strain of P. aeruginosa PR N2 35, on the effectiveness of
simultaneous and sequential use of the combination of L. rhamnosus GG ATCC 53103 and S. boulardii CNCM 1-745
with amikacin, which promotes faster eradication of the pathogen, which can later be included in the treatment of
purulent-inflammatory diseases. The degree of implementation: 2 patents, 8 acts of implementation. Sphere
(industry) of use: health care (medicine: prevention and treatment of infectious diseases).
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