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The work is devoted to the study of corynebactkitdilms formation process under the influence didgibacterium
bifidum and Lactobacillus reuteri probiotic stralecterial derivatives, obtained by the authorsetigped method. Five samples
of cell-free extracts containing structural compuseand probiotics metabolites have been studikgités of disintegrates and
bifido- and lactobacilli cultures, grown in theiwn disintegrates. Corynebacteria biofilms were ivlg@d in polystyrene microtiter
plates. It has been shown that cell-free derivativetaining extracts have a multidirectional effentthe biofilm formation by
corynebacteria at the initial stage, stimulating bfiofilm formation by one species of corynebaetamd preventing or inhibiting
the biofilm formation by others. Irrespective oethpecies’ belonging of the corynebacteria, molstfre® extracts inhibit the
further growth of the biofilms formed during 24 mswand can cause their degradation. The most pnmeolinhibitory effect on
biofilm formation is exerted by cell-free extraabtained from cultures of probiotics grown in theiwn disintegrates. Anti-
biofilm formation activity of the studied cell-fresxtracts indicates the promising of creating entthsis of probiotics’ derivatives
new therapeutic and prophylactic agents for inénggthie efficacy of the toxigenic corynebacteriariea state and diseases caused
by opportunistic and pathogenic corynebacteriarchnt

Key words: corynebacteria, biofilm formation, cell-free exticprobiotics’ derivatives, Bifidobacterium bifidym
Lactobacillus reuteri.

The study is a fragment of the research projeandfihg the biological and physico-chemical precoiodis for the
development of anti-diphtheria agents based oniptabstrains metabolites", (state registration NidL.16U000864).

Corynebacteria play an important role both in pnaag health and in the development of human
infectious pathology. Most of them are represewtatiof normal microbiocenosis of various human body
biotopes and are involved in the colonization tasise formation. Non-diphtheritic corynebacteria,
producing diphtheria-like exotoxins and pathogedpieinzymes, constitute an ultimate danger to human
health. Other non-diphtheritic corynebacteria, ggiommensals, are potentially dangerous due to thei
ability to cause infectious diseases of skin, magc@gunds, and internal organs in immunocompromised
individuals or patients with multiple-organ pathgyo Non-diphtheritic corynebacteria can cause
nosocomial infections, in particular, associatethile use of medical equipment and devices [1].

Particular attention should be drawn to diphthetrynebacteria, the circulation of which in the
population remains, despite vaccine prophylaxi wie use of a highly immunogenic diphtheria toxoid
The reservoirs of the pathogen are bacteria-camigth a high level of antitoxic antibodies [11]n©of
the main pathogenetic mechanisms of long-term gterste on bacteria-carriers’ mucous membranes is
the ability of corynebacteria to biofilm formationhis form of existence protects bacteria not driyn
unfavorable factors in the host's organism, but albbws them to survive on abiotic surfaces fdoray
time [3, 6].

The intensity of biofilm formation depends on thiaims’ belonging of corynebacteria and
surrounding conditions of existence [4]. In the lamnbody, biofilms represent communities of mainly
different microorganisms’ species, aggregated iorasblonies and surrounded with a protective matrix
Community members permanently interact with eatlerothrough signaling molecules and each of them
performs specialized metabolic functions [8]. Ikiwn that in polymicrobial biofilms exometabotitef
some species microorganisms can promote the gramdtdevelopment of another microorganism species
[5]. Based on the natural antagonism in bactdr@assumption about the possibility of inhibitiba biofilm
formation of some microorganisms by others was guioby the results of studies on the bifidobacteria
exombetabolites effect on the biofilm formation Bscherichia coli, Klebsiella pneumoniae, Enteraofract
cloacae, Staphylococcus aureus, Candidia albicah&bodotorula rubra [10]. Therefore, studies aimied
searching ways to regulate the composition of rbialobiofilms in mucous membranes by means of
metabolites and structural components of bactegigpemising. The inhibiting effect on biofilm foation
of pathogenic and opportunistic microorganisms banrealized by blocking mechanisms of bacterial
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adhesion to the surface and synthesis of polymandestruction of the formed matrix, disturbamce¢he
intercellular information exchange and enhanceidact bactericidal agents [7, 9].

The purpose of the present work was to study the influenceBifidobacterium bifidum and
Lactobacillus reuteri derivatives on corynebactbiadilm formation.

Materials and methods. Cell-free extracts were obtained using the methedeped by the
authors [2]. The disintegration of the microbials®avas performed by the repeated freezing-thawing.
Probiotic bacteria cultivated in their own disimatg. Obtained disintegrates and cultures wererdidt.
The studied extract samples contained structunalpoments and metabolites of the commercial strains
Bifidobacterium bifidum No. 1 (from medical produtBifidumbacterin-Biopharma", JSC Biopharma,
Ukraine) and Lactobacillus reuteri DSM 17938 (froredical product "BioGaia", BioGaia Production AB,
Sweden).

The impact of five types of cell-free extracts (dative-containing filtrates) on the corynebacteria
biofilm formation processes was studied: L — fikraf L. reuteri disintegrate; ML — filtrate of keuteri
culture, grown in L. reuteri disintegrate; MLG #rfate of L. reuteri culture, grown in L. reuteisihtegrate
supplemented with 0.8 M (73.7 g/l) glycerol and ®4(72.1 g/l) glucose; B — filtrate dB. bifidum
disintegrate; MB — filtrate oB. bifidum culture, grown imB. bifidum disintegrate.

As test cultures forming biofilms, two strains okigenic diphtheritic corynebacteria were used:
Corynebacterium diphtheriae gravis tdxo. 149, Corynebacterium diphtheriae mitis*tdio. 97; two
strains of non-diphtheritic corynebacteria: toxigen Corynebacterium ulcerans toklo. 112 and non-
toxigenic— Corynebacterium xerosis No. 41 (stored in the ogigyanisms collection at the Laboratory for
Prevention of Droplet Infections at SI "IMI NAMSKharkiv).

Corynebacteria were cultured for 48 hours undestaerconditions at the temperature of 37° C on
the blood agar. After checking the cultures purbgculums were prepared of them. Inoculum was a
microbial suspension in a physiological saline Bofuwith an optical density of 0.5 units on the4cland
scale (~18CFU/ml).

Biofilms of corynebacteria were obtained in steplaystyrene 96-well microtiter plates (JSC
"Eximcargotrade”, Ukraine) by modified Stepanovigrithod [12].

Study of the cell-free extracts’ effect on the Biofformation initial stages. The tryptone soya
broth (TSB; HiMedia, India) supplemented with 1%igdse was added into all wells of the microtiter
plate. Cell-free extracts were introduced intoakperimental wells achieving a final concentraidr20
% vol. Physiological saline solution was introdudeith the control wells in the same volume. Inocotu
were injected into experimental and positive cdntrells (PC) containing growth medium in the rabio
1:9. Negative control wells (NC) contained physgi@l saline solution instead of inoculums.
Hermetically sealed plates were incubated in anbetat for 24 hours at 37° C.

Then the contents of the wells were removed. THiswere gently washed three times with sterile
0.1 M phosphate-buffered saline (PBS; pH 7.2). iAthat, the plates were dried. Fixed for 60 minuates
6(° C, the biofilms were stained with 1% solution ofstal violet. After ten-times flushing with diseli
water 96° ethanol was gently poured into the waalid was held for 30 minutes at room temperature. Th
optical density of the experimental and control gE®was measured using a microtiter-plate redeikda’
LisaScaf' EM" (Germany) at a wavelength of 630 nm.

The difference between the optical density of tkgeeimental and control samples was the basis
to judge about the presence or absence of theestudill-free extracts effect on biofilm formatiof o
corynebacteria. Each test culture, depending ondiffierence between the optical density of the test
specimen (OD) and the negative control (@I was attributed to one of the following groupsthegir
intensity of biofilm formation:

- weak (OQyc < OD < 2xODnc);

- moderate (2xOR: < OD< 4xOD\c);

- strong (4xOhc < OD).

If the OD<OD\c or the difference between the indicated indices mat significant (p0.05), then
biofilm formation was considered absent.

Study of the cell-free extracts’ effect on the 2®thcorynebacteria biofilmAt the first stage, 24-
hour corynebacteria biofilms were obtained by inating the test culture suspension in TSB suppldéeten
with 1% glucose and by incubating the hermeticadigled microtiter plates in the thermostat for @drh
at 37° C. At the second stage, TSB supplementdd 18t glucose and the cell-free extracts at a final
concentration of 20 % vol were added into the weilh the formed biofilms. The hermetically sealed
microtiter plates were re-incubated in a thermdstia4 hours at 37 ° C.

Control positive samples (PC) instead of cell-fes#racts, and control negative samples (NC)
instead of extracts and inoculums contained a plogical saline solution. Removing the contents and
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washing the wells, fixation, staining, washing,irst@xtraction, measuring the optical density and
evaluating the results were carried out as destidlbeve.

The study was performed three times in triplic3tiee statistical processing of the results was
carried out using the software package Excel 20Micfosoft’, USA). The arithmetic mean (M) with
standard deviations (SD) was calculated. The sa@amite of the difference between the obtained galue
was determined by the Student's criterion. Theesafyp<0.05 was considered statistically significant.

Results of the study and their discussiori.he C. diphtheriae gravis toXo. 149 test cultureas
characterized by weak biofilm formation during firet 24 hours of incubation (fig. 1). Introductiar
extracts at a final concentration of 20 % vol itite incubation medium resulted in insignificaneftract),
significant inhibition or loss (B, MB, ML and MLGx#acts) of the test culture’s ability to biofilm
formation. The 24-hour biofilm produced by corynetesia after the removal of planktonic bacteria and
the addition of a nutrient medium continued to gwithin the next 24 hours. G value permitted to
attribute this culture to a group with moderatdibioformation. At the same time, in the present#ia,
MLG and MB cell-free extracts, the biofilm formatievas significantly inhibited. The mean OD value of
samples containing extracts L and B were also Ialwan the OB value, but the difference was not
reliable. Thus, the filtrates of B. bifidum andreuteri cultures grown in their own disintegratesealed
a more pronounced inhibitory effect on the bioffionmation of C. diphtheriae gravis tox + No. 148tte
culture than the filtrate of the disintegrates wdlpotics.
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Fig. 1. - Influence of probiotic derivatives on filim formation Fig. 2. - Influence of probiotic derivatives on filim formation
by C. diphtheriae gravis toNo. 149 test culture. by theC. diphtheriae mitis toxNo. 97 test culture.
Note: D- influence on the initial stages of biofilm fornaati Note: D - influence on the initial stages of biofiformation;

DD - effect on 24-hour biofilms; NE negative control; PC - positive DD - effect on 24-hour biofilms; NC - negative cait PC - positive
control; L —filtrate of L. reuteri disintegrate; M- filtrate of L. reuteri control; L — filtrate of L. reuteri disintegrate; M- filtrate of L. reuteri
culture, grown in L. reuteri disintegrate; MLG 4trfate of L. reuteri culture, grown in L. reuteri disintegrate; MLG 4trfaite of L. reuteri
culture, grown in L. reuteri disintegrate suppleteenwith glycerol culture, grown in L. reuteri disintegrate suppleteenwith glycerol
and glucose; B —filtrate &. bifidum disintegrate; MB —filtrate d.  and glucose; B — filtrate d$. bifidum disintegrate; MB — filtrate of
bifidum culture, grown inB. bifidum disintegrate; * differences B. bifidum culture, grown iB. bifidum disintegrate; * - differences
reliable compared to positive control (PC) (p <0.@5- differences reliable compared to positive control (PC) (p <0.85- differences
unreliable compared to negative control (NQQ®5). unreliable compared to negative control (NQQ®5).

The C. diphtheriae mitis tox N0.97 test culture, according to @Pvalue, after 24 hours of
incubation was referred to the group with weak ilsioformation (fig. 2). During the next 24 hourbgt
biofilm continued to grow and, according to the ©@Dalue, the test culture referred to the group with
moderate biofilm formation intensity. The additiohML, MLG, B and MB extracts into the incubation
medium at the first stage led to loss of test cal@ability to biofilm formation. The introductiomto the
incubation medium of these extracts at the sectagescaused significant inhibition (B and MB extsdc
of the test culture's ability to biofilm formati@md even degradation of the formed biofilm (ML &andG
extracts). The exception was the L extract, whidhndt have a significant effect on the biofilmrwation
of this test culture during the first day, but sfapantly inhibited further growth of the 24-hourofilm.
Thus, the C. diphtheriae mitis tox + No. 97 tedtwre was also more susceptible to cell-free exdrac
contained disintegration products and probioticstabolites.

The C. ulcerans tdxNo. 112 test culture after 24-hour incubation wharacterized as a strong
biofilm producer (fig. 3). Due to the presence aind ML cell-free extracts in the incubation med;tine
biofilm formation was greatly enhanced. With thegance of B, MB and MLG extracts, the mean OD
indices of the experimental samples were highearn tha control ones, but the difference between them
was unreliable. During the next 24 hours, the caltubiofilm formation has grown significantly, as
evidenced by the mean GPgrowth by 2.2 times. OD values of the test samjplébe presence of L and
B extracts did not differ significantly from @bvalue. The presence in the incubation medium of ML,
MLG and MB extracts caused the inhibition of thettier growth of the 24-hour corynebacteria biofilm.
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This is evidenced by significantly lower OD valugfsthe corresponding test samples compared to the
ODec value.

1,2
. * . 012
5 ! 5 o :
x k¥ * > -2 . L3k
= * = o # # #
zE08 25008 e wx #
2206 2
S8 ED 580,06 ED
g =04 =DD § 7004 =DD
& 02 & 00
o m 0
NC PC L ML B MB MLG NC PC L ML B MBMLG
Control and test samples Control and test samples
Fig.3. - Influence of probiotic derivatives on biof formation Fig. 4. - Influence of probiotic derivatives on fiim formation
by C. ulcerans toxNo. 112 test culture. by C. xerosis No. 41 test culture.
Note: D - influence on the initial stages of biofiformation; Note: D - influence on the initial stages of biofiformation; DD

DD - effect on 24-hour biofilms; NC - negative canit PC - positive - effect on 24-hour biofilms; NC - negative confrélC - positive
control; L — filtrate of L. reuteri disintegrate; M- filtrate of L. control; L — filtrate of L. reuteri disintegrate; M- filtrate of L. reuteri
reuteri culture, grown in L. reuteri disintegrakd G — filtrate of L.  culture, grown in L. reuteri disintegrate; MLG 4trfate of L. reuteri
reuteri culture, grown in L. reuteri disintegratgpplemented with culture, grown in L. reuteri disintegrate suppleteenwith glycerol
glycerol and glucose; B — filtrate &:. bifidum disintegrate; MB — and glucose; B — filtrate d&. bifidum disintegrate; MB — filtrate ds.
filtrate of B. bifidum culture, grown irB. bifidum disintegrate; * - bifidum culture, grown inB. bifidum disintegrate; * - differences
differences reliable compared to positive contR&) (p <0.05). reliable compared to positive control (PC) (p <0,G5- differences
unreliable compared to negative control (NQQD5).

The C. xerosis No. 41 test culture, according toe-O¥alue after the 24 hours incubation, was
determined as weak biofilm producer. The presehboMLG, B and MB extracts in the growth medium
prevented the formation of biofilm. The extractitd dot have a significant effect on this procesgeiQhe
next 24 hours, OR: has grown significantly, but the culture remaimedhe group with weak biofilm
formation ability. Adding of B extract to the forehé€4-hour biofilm of C. xerosis No. 41 test culture
resulted in an insignificant suppression of itgHar growth. The L extract caused a significantrease in
the mean OD value of the experimental samples coedga ODcvalue. The introduction of ML, MLG
and MB extracts into the growth medium resulted diecrease in the average OD value of the expeténen
samples to the level of QI indicating the degradation processes of the fdrhiefilm in the presence
of these extracts. Consequently, all cell-freeamts inhibit the formation of biofilm by C. xerosi®. 41
culture to some extent. However, this culture wasensensitive to extracts containing both disiraégn
products and probiotic metabolites.

To quantify the ability of cell-free extracts tdluence the biofilm formation and the degree of

sensitivity of test cultures, we used a scoringesys
Table 1
Influence of probiotic derivatives on biofilm formation by corynebacteria

Biofilm formation: Arrangemgnt extracts on the abil_ity to influence
No. Test-culture the biofilm formation (according to OD)
Stage Intensity 1 2 3 4 5
1 C. xerosis D weak L B ML MLG MB
DD weak B L MLG MB ML
2 C.diphtheriae mitis | D weak L B MLG MB ML
tox+ DD moderate B MB L MLG ML
3 C.diphtheriae gravis | D weak L B ML MB MLG
toxc DD moderate B L ML MB MLG
4 C.ulcerans tox+ D strong L ML B MLG MB
DD strong L B ML MB MLG

Note: D - influence on the initial stages of biofiformation; DD - effect on 24-hour biofilms; A tiraulates (-1 points);
A- does not affect (0 pointsh — inhibits (+1 points)A - prevents the biofilm formation or destroys tbenfied biofilm (+2 points).

According to the degree of inhibitory effect onttedgltures, cell-free extracts were arranged in the
ascending order: L (1 pointy B (6 points)— ML (11 points); MB (11 points}» MLG (12 points).

Analysis of the study results showed: cell-fregamwts containing derivatives of B. bifidum No. 1
and L. reuteri DSM 17938 have a multidirectiorféé& on the biofilm formation by corynebacterialad
initial stage: stimulating the biofilm formation byne species of corynebacteria and preventing or
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inhibiting the biofilm formation by others. Irrespiezve of the species’ belonging of the corynebaater
most cell-free extracts inhibit the further growftthe biofilms formed during 24 hours and can egthgir
degradation. The most pronounced inhibitory eftectiofilm formation is exerted by cell-free extisic
containing disintegration products and probiotidabelites.

The corynebacteria sensitivity to the influencalefivative-containing extracts was different. C.
xerosis and toxigenic diphtheritic corynebactectaracterized as weak and moderate biofilm producer
were more susceptible. Less sensitive was C. ulsershich was defined as a strong biofilm producer.
According to the degree of sensitivity to the intaly effect of cell-free extracts of the cultureene
arranged in ascending order: C. ulcerans tox+ (ttpe-> C. diphtheriae gravis tox+ (10 points) C.
diphtheriae mitis tox+ (15 points); C. xerosis (&dnts).

The study motivates further research of the infagerof probiotics derivatives on the
corynebacteria in microbial associations in vitnal én vivo.

Anti-biofilm formation activity of the studied celfee extracts indicates the promising of creating
on the basis of probiotics’ derivatives new thetdjzeand prophylactic agents for increasing thecatfy
of the toxigenic corynebacteria carrier state amskases caused by opportunistic and pathogenic
corynebacteria control.

B inn'nn'''inivn

1. Volyanskiy YuL, Biryukova SV, Shapovalova OV, GtgBT, Manina ZhN, Gorbatenko SK. KorinebakteRol v patologii
cheloveka i zhivotnykh. Kharkov: FOP Brovin AV; 201262 s. ISBN 966-2445-85-5. [in Russian].

2. Knysh OV, Isaienko OYu, Babych YeM, Polianska VRchepylo SV, Kompaniiec AM, et al., vynakhidnykyerzhavna
ustanova “Instytut mikrobiolohii ta imunolohii im.l. Mechnykova Natsionalnoi akademii medychnykhukaJkrainy”,
patentovlasnyk. Sposib oderzhannia biolohichnowaisthy deryvativ bakterii probiotychnykh shtamiv. &t Ukrainy na korysnu
modelNe 122859. 2018 Sich 25. [in Ukrainian].

3. Kharseeva GG, Mironov AYu, Frolova YaN, Labust&kiAV. Sposobnost k formirovaniyu bioplenki vozitetém difterii.
Klinicheskaya laboratornaya diagnostika. 2013;&:8 [in Russian].

4. Kharseeva GG, Alutina EhL, Gasretova TD, Dyatldy Labushkina AV, Mironova AYu. Difteriya: mikrablogicheskie i
immunologicheskie aspekty. Moskva: Prakticheskagditaina; 2014. 241 p. [in Russian].

5. Kharseeeva GG, Frolova YaN, Mironov AYu. Bioplepltogennykh bakteriy biologicheskie svoystva li vdhronizatsii
protsessa. Uspehi sovremennoy biologii. 2015; 138346-354. [in Russian].

6. Kharseeva GG, Alieva AA, Sylka Ol, TyukavkinaBMlekseeva LP. Sposobnost k adgezii tipovyctoplanochnykh kultur
toksigennych shtammov Corynebacterium diphtledmanakh klinicheskoy mediciny. 2017 March-Apd5 (2): 154-158.
doi: 10.18786/2072-0505-2017-45-2-154-158. [in Rargs

7. Khrenov PA, Chestnova TV. Obzor metodov borbyileabnymi bioplonkami pri vospalitelnykh zabolevgakh. Vestnik
novykh meditsinskikh tehnologiy. Elektronnoe izdar2013; 1. Available from: https://cyberleninkdatticle/n/obzor-metodov-
borby-s-mikrobnymi-bioplyonkami-pri-vospalitelnytatzolevaniyah. [in Russian].

8. Maltsev SV, Mansurova GSh. Chto takoe bioplertk@®dnaya meditsina: klinicheskie issledovaniy@l2, 1(13): 86-89. [in
Russian].

9. Okulich VK, Plotnikov PV, Kabanova AA. Rol mikropkh bioplonok v patogeneze infektsionnykh protsessa
sovremennom etape. Immunopatologiya, allergolodnfaktologiya. 2012; 4:70-82. [in Russian].

10. Perunova NB, Ivanova EV. Vliyanie bifidobaktenya antilizotsimnuyu aktivnost mikroorganizmov hilsposobnost k
obrazovaniyu bioplenok. Zhurnal mikrobiologii, epidiologii i immunobiologii. 2009; 4: 46-49. [in Ruas].

11. Frolova YaN, Kharseeva GG, Mironov AYu. Chuvigliost k antibiotikam bioplenochnykh kultur toksimykh shtammov
Corynebacterium diphtheria. Klinicheskaia LaborasdarDiagnostika. 2014; 59(6):51-53. [in Russian].

12. In Lee SH, Barancelli GV, de Camargo TM, Cora€dih Rosim RE, da Cruz AG, et al. Biofilm-producing akitf Listeria
monocytogenes isolates from Brazilian cheese progesglants. Food research international 2017; 9B-98.
doi.org/10.1371/journal.pone.0137046.

Vil _

BIIJIUB JEPUBATIB BIFIDOBACTERIUM BJIMAAHUE JEPUBATOB BIFIDOBACTERIUM
BIFIDUM TA LACTOBACILLUS REUTERI BIFIDUM H LACTOBACILLUS REUTERI
HA BIOIITIBKOYTBOPEHHS HA BUOIITEHKOOBPA30OBAHUE
KOPUHEBAKTEPII KOPUHEBAKTEPHIA
Kuum O.B., Icaenko O.10., Ilepersitko O.I'., Kubimr A.B., Ucaenko A TO., Ilepersitko O.I'.,
baouy €. M. baouy E.M.
PoGoTa npucBsueHa 0CiKEHHIO IPOLIECY YTBOPEHHS Pabota mocadmieHa UCCIEIOBaHUIO Mpoliecca 00pa3oBaHuUs

010IUTIBOK KOPHHEOAKTEPIsSIMHU 32 BIUTHBY ICPUBATIB OakTepiii OMOIUICHOK KOpPHHEOAKTEpUsIMU I0J| BIMSHHEM JCpHBAaTOB
npobiotnunux — mramis  Bifidobacterium  bifidum i Gakrepmii npo6roTHueckux mrammos Bifidobacterium bifidumu
Lactobacillus reuteriprpumanux po3pobiennm asropamu  Lactobacillus reuteri,onydeHHbIx pa3paboTaHHBIM aBTOPaMU
MeronoM. JlocmipkeHO M'ATH 3pasKiB  OE3KNITMHHMX  MeToAoM. MccnemoBaHo  msiThb  00pasnoB  OECKIETOYHBIX
eKCTPaKTiB, IO MiCTATh CTPYKTYPHI KOMIIOHEHTH Ta OKCTPAaKTOB, COJCPXKAIIMX  CTPYKTYPHBIC KOMIIOHEHTBI |
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MeTabomiTH TNpoOIOTHKIB: (UIBTPATH HE3IHTErpaTiB  Ta
KyJbTyp Oidimo-i aktobakTepii, BUPOIICHUX Y BIaCHHX
nesinterparax. biommiBku kopuHeOakTepiii OTpUMyBald B
MOJTICTHPOJIOBHX MiKPOTUTPYBaJIbHUX IUIAHIIEeTaX.
IMokazano, mO OE3KIITHHHI JEepUBAT-BMICHI EKCTPaKTH
MalOTh PI3HOCHPSIMOBAHMI BIUIMB Ha yYTBOPEHHS OIOIUTIBOK
KOpHHEOAaKTepisiMi Ha IOYAaTKOBIH CTajil: CTHMYIIOIOTH
010IUTIBKOYTBOPEHHSI OJHMM BHJOM KOpHHEOaKTepiil i
3a1100iraroTe abo iHriOyroTh OlOILTIBKOYTBOPEHHS IHIIMMU.
HesanexxHo Bin BHAOBOI HAIEXKHOCTI KOpHUHEOAKTEpii,
OLIBILIICT OE3KITITHHHUX €KCTPAKTIB rajbMyIOTh TOAAIIBIIHI
picT yTBOpeHHX HPOTAroM 24 roauH OIOIUTIBOK i MOXYTh
BUKIMKaTH  iX  Jerpajadito. HaiiOinpmr — BHpakeHe
MIPUTHIYSHHS 010TUTIBKOYTBOPEHHS BUKJIMKAIOTH OE3KIIITHHHI
EKCTPaKTH, OTPUMaHi 3 KyJIbTyp MPOOIOTHKIB, BUPOIIEHHUX Y
BIIACHHUX Je3iHTerparax. [IpoTubiorutiBKoBa aKTHUBHICTD
JOCTIDKEHUX OE3KITITHMHHUX eKCTPAKTiB CBLIUUTH IIPO

MEePCIEKTUBHICT,  CTBOPEHHS Ha  OCHOBI  JIepHBATiB
poOIOTHKIB HOBUX MPOGITAKTHYHKX 1 JiKyBaJIbHUX 3aC00iB
migBuIieHHs  eeKTHBHOCTI OOpOTHOM 3 HOCIHCTBOM
TOKCHI'€HHHX  KOpHHEOakTepiii 1  3axXxBOPIOBaHHIMH,
BUKJIMKaHUMH ~ YMOBHO-TIATOTEHHMMH 1 oOiratHo
MIAaTOTCHHUMH KOPHHEOAKTEPisIMIL.

KmouoBi cnoBa:  kopuHeOGakrepii, GiomiiBko-

YTBOpPEHHSI, OE3KJIITHHHI €KCTPaKTH, AEPUBATH NPOOIOTHUKIB,
Bifidobacterium bifidum, Lactobacillus reuteri.
Crarrst nagiiinuia 1.06.18p.

MeTabOoIUTHI TPOOUOTHKOB: (QHIIETPATHI IE3UHTETPATOB U KYJIBTYP
O0uduno- u mnakroOakTepuid, BBIPALICHHBIX B COOCTBEHHBIX
ne3uHTerparax. buomieHkn KopuHeOakTepuid IOMy4ald B
MOJUCTUPOJIOBBIX MHKPOTHTPOBANBHBIX IaHmeTax. IlokasaHo,
4TO OECKIETOUHBIE AEPUBAT-COAEPIKAIINE IKCTPAKTHI OKa3bIBAIOT
pa3HOHANpPABIEHHOE BO3JEHCTBHE Ha OHMOIUIEHKOOOpa3oBaHUE
KOpHHEOAKTepUsIMA HA HAYIBHOM CTaguU: CTHMYJIUPYIOT
OHMOIIEHKOOOpa30BaHHE OJHUM BHJOM KOpPHHEOAaKTepHd U

MPEJOTBPAIAIOT WM WHTHOMPYIOT —OHOINICHKOOOpa3oBaHHE
apyrumud.  HeszaBucumMo  OT  BMJIOBOM  NPHHAUIEKHOCTH
KopuHeOaKkTepuid, OOJBIIMHCTBO OECKJIETOUHBIX 3KCTPAaKTOB

HPETSTCTBYIOT JalbHEHIIEMYy pOCTY OMOIUIEHOK, 0Opa30BaHHBIX B
Teuenne 24 4acoB, U MOTYT BbI3BaTh WX Jerpaaanmio. Hanbonee
BBIPAXKEHHOE HHTHOHpYIOIIee JelcTBUE Ha
OHOIIIEHKOOOPa30BaHHE OKa3bIBAIOT OECKJICTOYHBIE SKCTPAKTHI,
MONyYeHHbIE W3 KyJIbTYp IpPOOHOTHKOB, BBIPAIICHHBIX B
COOCTBEHHBIX JE3UHTErpartax. AHTHOMOIUICHOYHAsT AaKTHBHOCTh
UCCIICJOBAHHBIX OECKJIETOYHBIX 3KCTPAKTOB CBUACTENILCTBYET O
HEPCIEKTUBHOCTU CO31aHUsI Ha OCHOBE JIEPUBATOB IPOOHOTHKOB
HOBBIX NPO(UIAKTHYECKUX M JIEYEOHbIX CPEACTB IIOBBILICHUS
s¢dexTuBHOCTH OOpPHOBI C HOCHTEIBCTBOM  TOKCHI'€HHBIX
KopuHeOaKkTepuii M 3a00JICBaHHUSAMH, BBI3BAHHBIMH YCIIOBHO-

MaTOTeHHBIMHU U OOJINTAaTHO MaTOr€HHBIMH KOPHHEOAKTCPUSIMHU.
KnroueBble  ciioBa:  kopuHeOakTepuu,  OHOIUICHKO-
obpasoBaHue, OecKJIeTOUHEIe 9KCTPAKTEI, JIePHUBATEI
npobuotukos, Bifidobacterium bifidum, Lactobacillus reuteri.
Penensent [Mumunenko C.B.
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