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1. TeopeTryHe Ta eKCIIEpUMEHTAIbHE OOI'PYHTYBAHHSI HOBOTO HAIIPSIMKY CTBOPEHHSI META0iOTUKIB Ha OCHOBI

nepusaris Bifidobacterium bifidum ta Lactobacillus reuteri

2. Theoretical and experimental justification for a new direction of metabiotics creation based on the
Bifidobacterium bifidum and Lactobacillus reuteri derivatives

Pedepar:

1. O6’ekT mocmimkeHHs: TPO6iOTUYHI WTamMu 6idino- i 1akTo6aKTepiil; peepeHTHI WTaMu Ta KJIiHi4HI i30719TH
11aTO6IOHTIB; TOKCUYHICTh, 6i0XIMIYHMY CKJIa/l, aHTMOKCUIAHTHI, 0aKTepiOTPOIIHI, IMyHOTPOIHI Ta IPO6GiOTHYHI
BJIACTMBOCTI 6€3KJITUHHUX NI0CTOIOTUYHMX IPOLYKTIB 3 Ae3iHTerpatis i KyabTyp Bifidobacterium bifidum i
Lactobacillus reuteri. MeTa BocCliIpKeHHs: TEOPETUYHO OOI'PYHTYBaTU Ta PO3POOUTH HOBI MiAX0AU O CTBOPEHHS
MeTabiOTUKIB Ha OCHOBI AepuBariB BUpoOoHn4Mx mramis Bifidobacterium bifidum 11 Lactobacillus reuteri DSM

17938, nocniguTy ix 6i0J0TiuHI BIaCTUBOCTI i e(PeKTUBHICTh 3aCTOCYBaHHSI in Vivo IIPU €KCIIepUMEHTAJIbHOMY



MOJIEJIIOBaHHI iH(QEKLiMHOro Npouecy y TBapuH Ha TJIi aHTUOI0TMK-aCOoLiM0BaHOr0 11c6io3y. MeTonu NOCiIKeHHS:
MIKpOCKOIIiYHi, 6akTepiosioriyni, ¢pizuko-xiMivHi, 6ioximiuHi, iMyHOsIOTYHI, 6i0osIOriYHi, aHAITUYHI Ta MeIUKO-
crtatuctuyHi. ObmanHaHHs: feHcuTomeTp; pH-MeTp miniBonbTmeTp pH-410; mikpockonu: «bionam», «Primo Star»,
MPI-5; nporouynuii uutomeTp FACS Calibur; ananizatopu: «Lisa Scan EM», «Elise microplate reader with PC
software Utrao SM 600», «Stat-Fax 3000+», Sapphire-400, «AAA 339M»; payopumetp «Qubit 3.0 Fluorometer»;
criekrpodoromerpu: CO-56, «Specord UV VIS»; obnanHaHHs A1 reab-xpomarorpadii, BEPX-cucrema Milichrome
A-02. lucepranis npucBsiyeHa po3poobLii HOBUX TEOPETUYHO OOI'PYHTOBAHUX ITiXOMiB IO CTBOPEHHS METabiOTUKIB
Ha OCHOBI AepuBariB BUpo6Hn4ux mramis Bifidobacterium bifidum 11 Lactobacillus reuteri DSM 17938. Bniepiie
OTpPUMaHi 6i0JIOTiYHO aKTHBHI JlepuBaTy 6aKTepill MPOBIOTUYHUXK MITAMIB HIJISIXOM iX mesiHTerpartii
TEPMOLMKJIIOBAHHSIM Ta HACTYITHOTO KYJIbTUBYBaHHS IIPOGIOTUYHHUX KJITHH Y BJIACHUX JI€3iHTErparTax.
OG6I'PYHTOBAHO PEXXUM 3aMOPO>KYyBaHHS-BiITaBaHHS CycIeHsiii kit B. bifidum i L. reuteri g ix epexktuBHoi
IesiHTerpauii Ta OTpUMaHO NOCTOIOTUYHI IPOAYKTH, 1O MICTSITb SIK CTPYKTYPHi KOMIIOHEHTH, TaK i METa60JIiTU
pobioTryHUX H6aKTepiil. BcTaHOBIEHO piBeHb KibKiCHOI i PyHKIIOHATIBHOI 36€pesKeHOCTi MPOOIOTUYHUX 6aKTepiil
ITiCJ1s1 TEPMOLIMKIIIOBAHHS. Y pe3yJbTaTi IPOBEAEHOTO in Vivo TOKCUMKOJIOTYHOTO CKPUHIHTY BIEpIle BCTAHOBJIEHO
BiZICYTHICTb TOKCUYHOCTi OTPMMAaHUX OPUTiHAJIbHUM CITOCOOOM O€3KJIITUHHUX €KCTPAKTIB IIPY OJJHOPA30BOMY i
[IOBTOPHUX BBEEHHSX y J03i, IO BifoBinae no60Bil TepaneBTHYHIN J03i KIITUHHUX IIPOGIOTUKIB i MOXKJIUBICTD iX
TPUBAJIOrO IIEPOPATIBHOIO 3aCTOCYBaHHS 33 YMOBHU CTPOTOro 03yBaHHS. [Ipy BOCIiIKEHHI HTUTOTOKCUYHOCTI in
vitro BUSIBJIEHO 3[aTHICTh 0€3KJITUHHUX €KCTPAKTIB iCTOTHO BIVIMBATU HA META00JIiYHY aKTUBHICTb €yKapiOTUYHUX
KJIITUH. BCTaHOBJIEHO 3aJ1€XKHICTh XapaKTepy i CIIPSIMOBAHOCTI BIJIMBY BiJl KOHLIEHTpallii, c1oco6y OTpUMaHHS
0e3KJIITUHHUX €KCTPAKTiB Ta BUAY TeCT-KIiTUH. Ofep>kaHo HOBI aHi 00 6ioximMiuHOro cK1any 6e3KJIiTUHHUX
eKcTpakTiB 3 B. bifidum i L. reuteri Ta BusiBJIeHi BiMiHHOCTi MK €KCTpaKTaMHu 3 AE€3iHTerparTiB Ta €eKCTPaKTaMU 3
KyJIbTYP ITPOOIOTMYHUX O6AKTEpild, 1[0 KYJIbTUBYBAJIMCS Y BJACHUX JI€3IHTErparTax, 3a BMiCTOM 6i0JIOTIYHO aKTUBHUX
KOMIIOHEHTIB Ta aHTMOKCUJAHTHUMH BJIACTUBOCTSMMU. Y PE3YyJIbTaTi IPOBEEHOr0 CKPYHIHTY ITOTEHLIMHUX CIIOJTyK-
IIOTIEPEeHUKIB [TPU 3aCTOCYBaHHI MpobioTnyHUX KyabTyp B. bifidum i L. reuteri six cucrem 6ioximiuHoi mopudikarii
BIIeplIe BUSIBJIEHO €(EKT NOTEHLII0BAaHHS aCKOPOiHOBOIO KUCJIOTOIO iHTiOGITOPHOI aKTUBHOCTI 6€3KIITUHHUX
IepUBaT-BMiCHUX MIOCTOIOTUYHUX NPOAYKTIB (6€3K/IITUHHUX CYIIEPHATAHTIB Ta €KCTPAKTIB) O[O0 NATOOIOHTIB,
30KpeMa, i30JISITiB, pe3UCTEHTHUX JI0 TPOTUMIKPOOHUX 3aC006iB. 3HAYHO MOTIMOJIEHO PiBEHb 3HaHb PO
CTHMYJISITOPHI BJIACTUBOCTI NOXiAHUX NPOOIOTUYHUX 6aKTepiil: BUSBJIE€HA 30ATHICTb 61/1bIIOCTI 6€3KIITUHHUX
€KCTPaKTiB 3 Ae3iHTerparis Ta KysabTyp B. bifidum i L. reuteri ninBuityBaty aaresusHi BI1aCTUBOCTI, poJtidepariiio
Ta 6i0MIiBKOYTBOPEHHS MPOGIOTUYHUX 6aKkTepill in vitro. Briepuie npogeMoHCTpOBaHa 3aTHICTh OTPUMAaHUX
OpUTiHAJIbHUM CIIOCOOOM 6E3KIITUHHUX €KCTPAKTIB 10 MOAYJIALi] (PyHKLIOHAIbHOI aKTUBHOCTI KJIiTUH BPOJI>KEHOTO
iMmyHiTeTy B yMOBax 6aKTepiaJibHOrO BIUIMBY in Vitro Ta in vivo; 0 MoayJILii Jlinornosicaxapyz-iHyKOBaHOi
npoaykuii nuTokiHis (TNFn, IL-6 Ta IL-10) MOHOHYKJIEapaMU KPOBI JIIOJVHY in vitro. BcTaHOBJIEHA 3[1aTHICTD
€KCTPAaKTiB 36i/IbLI1yBaTH BY>KUBAHICTb TBAPYH IIPU €KCIIEPUMEHTATbHOMY MOJIEJII0BaHHI reHepasli3oBaHOoro
JleTasIbHOrO iHQEKILiHOTrO Mpolecy, 30ilICHIOBATY IIPOTUIH(PEKLIMHNN 3aXMCT Ta KOPEryBaTH MiKPOEKOJIOTiuHi
MOPYILEHHS in vivo IpU MOJEJII0BaHHI KMIIKOBOI iHQeKLii y MUIIeN Ha TJli aHTUOIOTUK-aCOLi10BaHOTO AMCHi03y.
Cryninb ynpoBafpkKeHHs: 3 IaTeHTH, 3 aKTU BIIPOBaKeHHs Ta 1 TexHosoris. Cepa (ranysb) BUKOPUCTAHHS:
OXOPOHA 3[I0pPOB’s (MEAUIIMHA: KOPeKLis nuc6io3iB, JiKyBaHHS iHQeK1iliHO-3anabHUX 3aXBOPIOBaHb).

2. Object of study: probiotic strains of bifidobacteria and lactobacilli; reference strains and clinical isolates of
pathobionts; toxicity, biochemical composition, antioxidant, bacteriotropic, immunotropic and probiotic
properties of cell-free postbiotic products from disintegrates and cultures of Bifidobacterium bifidum and
Lactobacillus reuteri. The purpose of the research: to theoretically substantiate and develop new approaches to
the creation of metabiotics based on derivatives of Bifidobacterium bifidum 1 and Lactobacillus reuteri DSM 17938
industrial strains, to investigate their biological properties and the effectiveness of in vivo application in
experimental modeling of the infectious process in animals against the background of antibiotic-associated
dysbiosis. Methods of research: microscopic, bacteriological, physicochemical, biochemical, immunological,
biological, analytical and medical-statistical. Equipment: densitometer «Densi-La-Meter»; pH meter millivoltmeter
pH-410; microscopes: «Biolam», «Primo Star», MPI-5; flow cytometer FACS Calibur; analyzers: «Lisa Scan EM»,



«Elise microplate reader with PC software Utrao SM 600», «Stat-Fax 3000+», Sapphire-400, «AAA 339M»;
fluorometer «Qubit 3.0 Fluorometer»; spectrophotometers: SF-56, «Specord UV VIS»; equipment for gel
chromatography, HPLC system Milichrome A-02. The dissertation is devoted to development of new theoretically
substantiated approaches to creation of metabiotics based on derivatives of Bifidobacterium bifidum 1 and
Lactobacillus reuteri DSM 17938 industrial strains. For the first time biologically active derivatives of bacteria of
probiotic strains were obtained by their disintegration by thermal cycling and subsequent cultivation of probiotic
cells in their own disintegrates. The freezing-thawing regime of suspensions of B. bifidum and L. reuteri cells for
their effective disintegration is substantiated and postbiotic products containing both structural components and
metabolites of probiotic bacteria are obtained. The level of quantitative and functional preservation of probiotic
bacteria after thermal cycling is established. As a result of in vivo toxicological screening for the first time
established the lack of toxicity obtained by the original method of cell-free extracts with single and repeated
administration at a dose corresponding to the daily therapeutic dose of cellular probiotics and the possibility of
their long-term oral administration under strict dosing. In vitro cytotoxicity studies revealed the ability of cell-free
extracts to significantly affect the metabolic activity of eukaryotic cells. The dependence of the nature and
direction of the effect on the concentration, method of obtaining cell-free extracts and the type of test cells is
established. New data on the biochemical composition of cell-free extracts from B. bifidum and L. reuteri were
obtained. Differences between extracts from disintegrates and extracts from cultures of probiotic bacteria
cultured in own disintegrates on the content of biologically active components and antioxidant properties are
revealed. For the first time screening of potential precursor compounds using probiotic cultures of B. bifidum and
L. reuteri as biochemical modification systems revealed the potentiation effect of ascorbic acid on the inhibitory
activity of cell-free derivative-containing postbiotic products (cell-free supernatants and extracts) against
patobionts, in particular isolates, resistant to antimicrobials. The level of knowledge about the stimulatory
properties of probiotic bacterial derivatives has been significantly deepened. The ability of most cell-free extracts
from disintegrates and cultures of B. bifidum and L. reuteri to increase the adhesive properties, proliferation and
biofilm formation of probiotic bacteria in vitro has been revealed. For the first time, the ability of cell-free extracts
obtained by the original method to modulate the functional activity of innate immune cells under the influence of
bacteria in vitro and in vivo was demonstrated. Also for the first time the ability of cell-free extracts to modulate
lipopolysaccharide-induced cytokine production (TNFn, IL-6 and IL-10) by human blood mononuclear cells in vitro
was shown. The ability of extracts to increase the survival of animals at the experimental modeling of generalized
lethal infection, to provide anti-infective protection and to correct microecological disorders in vivo at the
modeling of intestinal infection in mice on the background of antibiotic-associated dysbiosis was established. The
degree of implementation: 3 patents, 3 acts of implementation andl technology. Sphere (industry) of use: health
care (medicine: correction of dysbiosis, treatment of infectious and inflammatory diseases).
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