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2. Microbiological substantiation of new approaches to overcoming staphylococcal carriage using lactobacilli and
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Pedepar:

1. O6’ekT mocmimkeHHs: TPo6iOTUYHI i KiiHiuHi mTamu Lactobacillus spp., pedpepenTHi mTamu Ta KiiHiuHi i30715T1
YMOBHO-TIaTOT€HHUX i IaTOreHHUX 6aKkTepiil, meTabostitu Lactobacillus spp., ekcriepruMeHTabHi 3pa3kyu HATUBHUX
[IOBEPXHEBUX aHTUTEHIB S. aureus. MeTa JOCiI)KeHHS: TEOPETUYHO i eKCIIEPUMEHTAJIbHO OO PYHTYBAaTU HOBI
niAxony OJ1sl MiiBULLEHHS €PEeKTUBHOCTI TPOQiIaKTUKU i 60pOThOU 3i CTa(iIOKOKOBUM HOCIIICTBOM LIJISIXOM
3HIDKEHHS IEPCUCTEHLLI] S. aureus Ha CJIM30BUX 000JIOHKAX 32 PaXyHOK aHTAarOHiCTUYHUX BJIACTUBOCTEN

Lactobacillus spp. Ta 6J10KyBaHHS aiT€3MBHUX [IPOLIECiB HATUBHUMU [TI0BEPXHEBUMYU aHTUI€HAMU 30y HUKA.



Meronu nocifKeHHs: 3araabHO-KIIiHIYHI, MiKPOCKOIIiYHi, 6aKkTepiosoriyHi, ¢pizuko-ximivHi, 6ioximiuHi,
iMyHOJIOTi4HI, IMyHOGi0JIOTiYHi, MOJIEKYJISIPHO-TE€HeTHUYHI, aHAITUYHI Ta MeUKO-CcTaTUCTUYHi. O6IafHAHHS:
neHcutomeTp; pH-meTp miniBosmbT™meTp pH-410; Mikpockonu: «bionam», «Primo Star», MPI-5; aHanizaTopu: «Lisa
Scan EM», «Elise microplate reader with PC software Utrao SM 600», «Stat-Fax 3000+», Sapphire-400, «AAA
339M»; cniextpodoromerpu: CO-56, «Specord UV VIS», «Bruker Avance II 600»; o6sagHaHHS 15 TeJlb-
xpomarorpadii, ob6sagHaHHS 17151 eJ1eKTpodopesy, XpoMaTo-mMac-clieKTpoMeTpuyHa cucrtema Agilent 6890N /5973
inert, ammtigikatop «Tepuux». [Juceprauis NpyUcBsiYeHa BUPIIEHHIO aKTyalbHOI HAYKOBOI i NPaKTUYHOI NPOo6IeMu
- NiBUIIEHHIO e(PEKTUBHOCTI NPOQIIAKTUKY Ta 60POTHOU 3 GAKTEPIOHOCINICTBOM S. aureus Ha OCHOBi pO3POOKH i
3aCTOCYBaHHS iIMyHOOi0JIOTIYHHUX ITperapaTiB HOBOT'O [TOKOJIiHHS i3 HATUBHUMU [IOBEPXHEBUMU MIKPOOHMUMU
aHTUT€HAMU Ta IPOOIOTUKAaMU, 1110 3aN06iraloTh NepCUCTEHLi 30yIHUKA Ha CJIM30BUX 000JIOHKAX BEPXHUX
IyxanbHUX misxis (BAI). Bnepiue 3anpornoHoBaHO KOMGIHOBaHY MYKO3aJ/IbHY KaHIUAT-BaKLVHY 17151

JIiKyBaHHS1 /TIPODisIaKTUKKU CTa(iOKOKOBOro 6aKTEPiOHOCICTBA, IO NepeUKOpKae IEPCUCTEHILIT 30yIHUKA Ha
CJIM30BUX 000JIOHKAX Ta BOJHOYAC HOpMaJlizye MiKpOOiOLj€eHO3 CIM30BUX BEPXHIX AUXATIbHUX LUISXIB i CTUMYJIIOE iX
IpOoTUiHQEKIiHY Pe3MCTEHTHICTb. Brieple ofiep;KaHo XiMiYHO He 3MiHEHi (HaTUBHi) I0BEPXHEBi aHTUTEHU S.
aureus, sIK MOXUJIMBI IJIATGOPMHU [i71s1 CTBOPEHHSI HOBOTO KJIaCy HeiH'eKLiHUX iMyHOO61010TiYHUX MTpenaparis.
OO6rpyHTOBaHO PEXXUM 3aCTOCYBaHHS Qi3YHUX YMHHUKIB [IJ1S1 OTPUMAHHS [I0BEPXHEBUX aHTUTEHIB 6aKkTepill 3
AHTUKOJIOHI3alliMHUMU BJIaCTUBOCTIMU. JlocinKeHo 6i0y10rivyHi i MOJIeKyIsIpHO-T€HETUYHI BJIaCTUBOCTI
opuriHanbHoro mramy Lactobacillus plantarum IMB B-7679, BugineHoro 3 kuie4Huka 61:kis. BcTaHOBI€HO
0€e3Me4YHICTh 3a3HaYE€HOr0 TaMy Ta OOI'PYHTOBAHO 10r0 MOKJIMBICTb BUKOPUCTAHHS SIK IPO6ioTUYHOTO. [IoBEIeHO
BHCOKY aHTaroHiCTUYHY 37aTHicTh mramy L. plantarum IMB B-7679 BinHOCHO npefcTaBHUKIB pofiB Staphylococcus,
Streptococcus, Corynebacterium i Escherichia. Kopucni 6iosoriyni Bnactupocri mramy L. plantarum IMB B-7679
HAJAIOTh 3MOTY BiIHECTH HOTO IO IPOOIOTUYHYUX i PEKOMEHIyBAaTU IJIs1 PO3POOKM HOBUX BITYM3HSIHMX
iMyHOGiosI0riYHUX NpernapartiB. Briepie BuBYeHO 6ioximMiuHMit ckiag 6e3KIiTUHHUX cyriepHaTanTis (BC)
Lactobacillus spp., OTpuMaHuX 3a pi3HUX YMOB ra30BOro CKjIaly aTMoc(epy KyJIbTUBYBaHHS POIYLIEHTIB Ta
0€3KJIITMHHUX aHTUT€HHUX KoMILIeKCiB (BA) S. aureus, oTpuMaHuX 3a JONOMOro10 (i3MYHMX YNHHUKIB, iX
iMyHOG6i0J10TiYHi BIaCTUBOCTI. 3a pe3ysibTaTaMU IPOBEIEHOTO in Vivo iMyHO6i010TYHOrO CKPUHIHTY BIieple
BCTaHOBJIEHO 6i0JIoriyHy 6e3Me4HiCTh OTPUMaHuX opUriHasbHUM crioco6om BC i BA y Tectax BU3HauY€HHS
3arajlbHOTOKCUYHOI Ta J€PMaTOHEKPOTHUYHOI Aii Ta MOXKJIMBICTb TPMBAJIOTO HA3aJIbHOTO 3aCTOCYBAHHS 32 YMOBU
CyBOPOTO 03yBaHHS. PO3p06JieHo afieKBaTHI 1ab0paTOPHi MOeJli XPOHIYHOTO TOH3UIITY (XT) i XpOHIYHOTrO PUHITY
(XP) cradinoxkokoBoro renesy. Briepuie nokasaHo, mo 3actocyBanss Lactobacillus spp. Ta ix meTabomiTiB ms
JIiKyBaHHS y TBapYH 3 JJaOOPAaTOPHO-MOJYJIbOBAHUMHU XPOHIYHUMU iH(]eKLissMU cTadiIOKOKOBOTrO I'eHe3y MiiBUILYye
IpOTUiH(EKIiHY PE3UCTEHTHICTD iX CJIM30BUX OOOJIOHOK 32 PAXyHOK 30i/IbLIE€HHS MOMYJISLiAHOTO PiBHA
JlaKTo6aluII Ta BMICTY sizonumy i SIgA B cekpertax BII. ExcriepuMeHTabHO OOI'PYHTOBAaHO MOKJIMBICTD
CTBOPEHHS MyKO3aJIbHOI KOMOIHOBaHOI KaHAUAAT-BaKIMHN HA OCHOBI HATUBHUX [TOBEPXHEBUX OAKTepialbHUX
aHTUreHiB S. aureus i npobioTnyHuX WTaMiB Lactobacillus spp. Ta/abo ix MeTaboJiTHUX CIIOIyK. BudHavyeHo, 1110
iHTpaHa3a/IbHE 3aCTOCYBAHHS KaHAUAAT-BaKIMHY BiIHOBJIIOE NONYJISLIHNIA PiBEHb JIAKTOOALWII, (PYHKIiOHYBaHHS
MiCLIeBOi JIJaHKY iIMYHHOI cuCTeMu Ta CIpUsie IOBHIN epanukarii S. aureus 3 HOCOBOi TOPOKHMHYU J1a00OPATOPHUX
TBapuH. JloBeJieHa iMyHO0i0JI0T{YHA aKTUBHICTh KaHIUIAT-BaKLMHH IIJIIXOM TPUBAJIOro MOHiTOpuHry (90 1i6)
BiZICyTHOCTI 30yIHMKA Ha CJIM30BUX 060JI0HKAX TBapuH. CTyMiHb YIPOBaAKEHHS: 1 IaTeHT YKpaiHu Ha BUHAXif, 5
[IaTeHTIB Ha KOPHCHY MOJieJib, 4 rasy3eBUX HOBOBBeIeHHS, 1 iHpopMaLiiHui JUCT, 2 MeTOAMYHI peKOMeH aii, 6
aKTiB BripoBaixkeHHs1. Cdepa (rasysp) BUKOPUCTAHHS: OXOPOHA 3[J0pPOB’sl (MefnLMHA: TPodisaKTHKa /JIiKyBaHHS
CTa(piJIOKOKOBOTO HOCINCTBa, KOpeKLis Auc6iozis BIIII, nikyBaHHS iHpeK1iliHO-3anaIbHUX 3aXBOPIOBAHb).

2. Object of study: probiotic and clinical strains of Lactobacillus spp., reference strains and clinical isolates of
opportunistic and pathogenic bacteria, metabolites of Lactobacillus spp., experimental samples of native surface
antigens of S. aureus. The purpose of the study: to theoretically and experimentally substantiate new approaches
to increase the effectiveness of prevention and control of staphylococcal carriers by reducing the persistence of S.
aureus on mucous membranes due to the antagonistic properties of Lactobacillus spp. and blocking the adhesive
processes by native surface antigens of the pathogen. Methods of research: general clinical, microscopic,



bacteriological, physicochemical, biochemical, immunological, immunobiological, molecular genetic, analytical and
medical statistical. Equipment: pH meter millivoltmeter pH-410; microscopes: "Biolam", "Primo Star", MPI-5;
analyzers: "Lisa Scan EM", "Elise microplate reader with PC software Utrao SM 600", "Stat-Fax 3000+", Sapphire-
400, "AAA 339M"; spectrophotometers: SF-56, "Specord UV VIS", "Bruker Avance II 600"; equipment for gel
chromatography, for electrophoresis, chromato-mass spectrometric system Agilent 6890N /5973 inert, amplifier
"Tertsyk". The dissertation is devoted to the solution of the actual scientific and practical problem - increase of
efficiency of prevention and struggle against bacteriocarriers of S. aureus on the basis of development and
application of immunobiological drugs of new generation with native surface microbial antigens and probiotics
that prevent the persistence of the pathogen on the mucous membranes of the upper respiratory tract (URT). For
the first time, a combined mucosal candidate vaccine for the treatment / prevention of staphylococcal
bacteriocarriers has been proposed, which prevents the persistence of the pathogen on mucous membranes and
at the same time normalizes the microbiocenosis of the upper respiratory mucosa and stimulates their anti-
infective resistance. For the first time, chemically unaltered (native) S. aureus surface antigens have been obtained
as possible platforms for the development of a new class of non-injectable immunobiological drugs. The mode of
application of physical factors for obtaining surface antigens of bacteria with anticolonization properties is
substantiated. The biological and molecular genetic properties of the original strain of Lactobacillus plantarum IIB
B-7679 isolated from the intestines of bees were studied. The safety of this strain was established and its possibility
of use as a probiotic was substantiated. The high antagonistic ability of L. plantarum strain IIB B-7679 against
representatives of the genera Staphylococcus, Streptococcus, Corynebacterium and Escherichia has been proved.
Useful biological properties of L. plantarum strain IIB B-7679 make it possible to classify it as probiotic and
recommend it for the development of new domestic immunobiological drugs. The biochemical composition of cell-
free supernatants (CF) of Lactobacillus spp., Obtained under different conditions of the gas composition of the
atmosphere of cultivation of producers and cell-free antigenic complexes (CFA) of S. aureus, obtained by physical
factors, their immunobiological properties were studied. According to the results of in vivo immunobiological
screening for the first time established the biological safety of the original method of SF and CFA in tests to
determine the general toxic and dermatonecrotic action and the possibility of long-term nasal use under strict
dosing. Adequate laboratory models of chronic tonsillitis (CT) and chronic rhinitis (CR) of staphylococcal origin
have been developed. It was first shown that the use of Lactobacillus spp. and their metabolites for treatment in
animals with laboratory-modulated chronic infections of staphylococcal origin increases the anti-infective
resistance of their mucous membranes by increasing the population level of lactobacilli and the content of
lysozyme and sIgA in the secretions of URT. The possibility of creating a combined mucosal vaccine based on
native surface bacterial antigens of S. aureus and probiotic strains of Lactobacillus spp. and / or their metabolic
compounds are experimentally substantiated. It was determined that intranasal administration of the candidate
vaccine restores the population level of lactobacilli, the functioning of the local immune system and promotes
complete eradication of S. aureus from the nasal cavity of laboratory animals. The degree of implementation: 1
patent of Ukraine for an invention, 5 patents for a utility model, 4 industry innovations, 1 information letter, 2
methodical recommendations, 6 acts of implementation. Sphere (industry) of use: health care (medicine:
prevention / treatment of staphylococcal carriers, correction of airway dysbiosis, treatment of infectious and
inflammatory diseases).
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