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In order to avoid the chronic forms of diseasestigyment and to effectively treat patients withtaauanifestations of
infections it is necessary not only to fight patenig microorganisms with antibacterial drugs, Hstdo learn how to influence
the pathogens biofilm formation. In this work, tteidy of the antibiofilm activity of the original etabolites ofLactobacillus
rhamnosus G@ndSaccharomyces boulardibbtained by cultivating probiotics in disintegrdtmicroorganisms, was carried out.
The antibiofilm effect of probiotic substances ceming strains polyresistant to antibacterial dr(Rseudomonas aeruginosa
PR, Klebsiellapneumoniae PR, Lelliottia amnigena (Enterobacteni@ens) PR is dependent on the activity bf rhamnosus
GG andS. boulardiifiltrates and on the individual sensitivity of thathogens test culture. Statistically significaauction of the
biofilms formation by pathogens’ microbial cellscoecred with the use of metabolites of bacteria ahtlingi (p<0.03). High
antibiofilm properties inherent in the combinatioh saccharomyces and lactobacilli metabolites, wlith exception of the
polyresistantK. pneumoniaeculture, which tended to reduce biofilm formatidrhe disintegrated.. rhamnosus GGnd S.
boulardii were inferior to the activity of these pathogessatheir antibiofilm properties.

Key words: biofilms, products of lactobacilli and saccharonmg/cmetabolism, gram-negative microorganisms
polyresistant to antibacterial drugs.

The work is a fragment of the research project tytwf biological and physico-chemical preconditidies the
development of anti-diphtheria agents based oniptibstrains metabolites”, state registration N&il16U000864.

In recent decades, the ability to effectively tneatients with bacterial diseases is rapidly faitgr
intractable diseases are replenished due to thieeddctivity of antibiotics and, as a result, eypace of
pathogens resistant to antimicrobial drugs. Theblpra of fighting against resistant microorganisms
continues aggravating and is acquiring the gloigaliicance. According to the World Health Orgariiaa
(WHO), due to the misuse and excessive use ofiatitib, the time may come when widespread infestion
and minor injuries are likely to become fatal ag&n8, 13]. WHO published a list of antibiotic-igsnt
“priority  pathogens” (“supermicrobs”): Acinetobacte Pseudomonas, various species of
Enterobacteriaceae (Klebsiella, E. coli, Serrirateus).

Pathogenic microorganisms contained in biofilmsadngost not sensitive to antibiotics [2]. It was
established that the formation of biofilms is gomgin stages: bacteria join each other in a femuteis,
within 2-4 hours they form dense colonies of micaysc size, within 6-12 hours they become toletant
biocides , after 2-4 days, depending on the migaoism’s species and the conditions of its culibrat
lose planktonic forms of bacteria and create cotepbéofilm colonies, which are characterized byhhig
resistance to biocides, and, with mechanical deistru applied, have the ability to quickly recowaerd
within 24 hours to re-create a mature biofilm [JL, The presented dynamics of the mature microosmani
biofilm formation, testifies to the complexity déiformation process and to the difficulty of atfeg the
bacteria being inside. According to the literat@&@%o of all chronic and recurrent infections ocedrwith
the participation of biofilms [4, 6, 7, 11].

Consequently, in order to avoid the developmemthobnic disease forms and to effectively treat
patients with infections caused by bacteria andjifuit is necessary to fight against pathogenic and
polyresistant opportunistic microorganisms, as \@eslto develop means affecting the pathogens imiofil
formation [3]. Studies of recent years show themsing use of substances that can suppress thigrbiof
formation of Staphylococcus aureus and Staphylacepidermidis opportunistic bacteria, based on of
lactobacilli metabolites (Lactobacillus plantarui® &nd Lactobacillus fermentum 97) [2].

The purposeof the study was to substantiate the promisingiegiibn of Lactobacillus rhamnosus
GG and Saccharomyces boulardii metabolism prodigasst the biofilm forming activity of polyresista
gram-negative microorganisms to design the newrgéina antimicrobials.

Materials and methods.Probiotic strains were used to obtain metabolidpots: Lactobacillus
rhamnosus (LGG®) ATCC 53103 derived from the PREEMgymbiotic (Schonen, Switzerland) and
Saccharomyces boulardii CNCM 1-745, isolated frodLBRDI® drug (Schonen, Switzerland).
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Ultrasonic disintegrates of lactobacilli (L) andceharomycetes (S) were derived from suspensions of
microorganisms with an optical density of 10.0 siiy McFarland (Densi-La-Meter, PLIVA-Lachema
Diagnostika, Czech Republic). The metabolic prosluderiving from lactobacillus (ML) and
saccharomycetes (MS) was carried out by cultivasingobiotic in its own disintegrate according he t
procedure [9]. The original products of microorgani metabolism were obtained by introducing
saccharomycetes suspension into the ultrasoniodacili (LS) disintegrate, or by adding a mixtwe
lactobacilli and saccharomycetes cells to the lzaxddli disintegrate (MLS) [9].

Were used as test-strains polyresistant to angbattdrugs: Pseudomonas aeruginosa PR
(P. aeruginosa PR), Klebsiella pneumoniae PR (kuproniae PR), Lelliottia amnigena (Enterobacter
amnigenus) (L.amnigena (E.amnigenus) PR) and Pssutls aeruginosa (P. aeruginosa) and the
reference strain of Pseudomonas aeruginosa ATSG32(8 aeruginosa ATSS 27853). Concentration
microbial cells complied 1,5 x ICFU / ml [8, 12].

The study of the metabolic complexes impact orptioeess of biofilm formation was performed
by means of spectrophotometric method in polyseyitat-bottom 96-well plates (TOV Eximcargotrade,
Ukraine) [12]. To each well was added 1l0of TSB (trypticase-soy broth) with 1% glucose. the
experimental wells, 30l of metabolites were added, and to the controberee physiological solution of
sodium chloride. Bacterial cultures were introduaedhe amount of 1Ql into the experimental and
positive control wells (control of culture), andadnthe negative control wells (control of mediungst
cultures suspension was replaced with sodium cdophysiological saline solution. Incubation was
carried at a temperature of 37 ° C. for 24 houhe Gontents of the wells being removed, the plate
washed three times with 0.1 M phosphate-salineebfSB, pH 7.2) and dried at 60° C for 60 minutes.
After fixation, the biofilms were stained with 1%lgtion of crystal violet (15Ql / well) followed by
thorough washing and addition of 1500f 96 ° ethanol (30 minutes at room temperatu@danges in the
optical densities were measured using Erba Lisaé8oaBM. The degree of biofilm formed was calculated
according to the formula:

ODey= ODay — ODvyt, Where
ODcu= ODav.negict (3% SDhegd, Where

ODeyp - Optical density of the experimental strain, £Paverage test strain, QRP- cut off value,
ODav.negic- average negative control, S - standard deviation of negative control [12]. Htedy was
carried out three times in three replicates. Stedisprocessing of the study results was carrigdwth a
personal computer using Excel 2010 software pacidgzosoft, USA). The mean values of the obtained
indices (M) with standard deviations (m) were cidted. The significance of the difference betwden t
indices obtained was determined using the Studeritsion (t). The presented differences of theutes
processed were reliable and amounted p<0.03 an@p<0

Results of the study and their discussionProbiogenic metabolic products developed by the
authors have a broad spectrum of action and pokggsantimicrobial activity compared to many ohblig
pathogenic and opportunistic gram-positive and gnagative microorganisms. Studying the antibiofilm
properties of the original biologically active Labacillus rhamnosus GG and Saccharomyces boulardii
complexes’ effects on the biofilm formation by gramnegative microorganisms polyresistant to
antimicrobial agents is carried out for the fiigtéd.

In determining the degree of biofilms formation pgthogens, according to the literature, the
researchers measured the optical density of this wehtent according to different wavelengths o2 49
nm, 570 nm, 620 nm, etc. Our preliminary analydishe experiments on studying the ability of the
Pseudomonas aeruginosa (P. aeruginosa) circulsttiagy to form a biofilm in 96-well microplates was
carried out with measurements of optical denstiesilable at three wavelengths: 578 nm, 630 nm, and
using the double reading option of 578 nm + 630 (irable 1). Depending on the light filter’s
wavelength, the excellent indices of absolute valioe the optical density of the P. aeruginosatelsia
were observed, both in the control and in the drpamtal samples. Despite the different values ef th
optical density, the initial intensity of the pagem biofilm formation and the change in the biofilm
formation degree under the influence of the Laatdhes rhamnosus GG and Saccharomyces boulardii
samples, measured at the same wavelength, ansteetteel changes between similar indices fixed with
other wavelengths applied.

Using the obtained results on the Pseudomonasiaesagstrain’s ability to biofilm formation by
means of three-wavelengths light filters, it wasaaded that any wave may be used to determine the
optical density of the experimental microorganisehsates. Consequently, further experiments on the
effects of the Lactobacillus rhamnosus GG and Saochyces boulardii test substances on the biofilms
formation by bacterial test cultures were carriatwsing filters with the wavelength of 630 nm.
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Table 1

Optical density of biofilm formation by Pseudomonasaeruginosa strain after exposure to lactobacilli
and saccharomycetes metabolism products when usifight filters with different wavelengths (ODexp)

Structural components and metabolite compoundsn)
Wavelength, C -
hm L. rhamnosus S. boulardii
L ML MLS S MS LS

578 1.903+ 1.49+ 0.916+ 1.305+ 1.323+ 1.614+ 1.377x
0.004* 0.006* 0.012** 0.013** 0.0123** 0.007* 0.012**
630 0.736+ 0.219+ 0.161+ 0.343+ 0.435+ 0.533+ 0.703%
0.011** 0.013** 0.009** 0.013** 0.014** 0.006* 0.011**
5784630 2.095+ 1.577+ 0.915+ 1.881+ 1.362+ 1.859+ 2.067+
0.003* 0.013** 0.01** 0.009** 0.005** 0.006* 0.006*

Note: C- control, L - disintegrate (structural campnts) of lactobacilli, ML - metabolites (metalsatbompounds) of lactobacilli, MLS
- combination of saccharomycetes and lactobaciitabolites, S - disintegrate (structural comporestsaccharomycetes, MS - metabolites
(metabolic compounds) of saccharomycetes growraooh&romycetes, LS - metabolites (metabolic comgeuaf saccharomycetes grown on
lactobacilli; the differences are statisticallyrgigcant compared to the control indices: * - p<®.6* - p<0.05

The results of studying the work on determining thidect of lactobacilli filtrates and
saccharomycetes metabolic products on the biofdmmétion in two representatives of Pseudomonas
aeruginosa showed a different degree of biofilnmnmédgion inhibition by pathogens (fig. 1). Thus, mfe
the selected representatives, P. aeruginosa AT@E sensitive to all the studied samples ahamnosus
GG and S. boulardii. The maximum statisticallyable inhibition of biofilms formation by the referee
strain among the studied probiotic substances Wwasreed with the use of lactobacilli (ML) metabedit
the reduction was more than by 100 times (p = 0.03)
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Fig. 1. Optical density of biofilm formation by Beruginosa ATSS 27853 and the P. aeruginosa PRepisiant strain after the impact of
lactobacilli and saccharomycetes metabolites. Ndteontrol, L - disintegrate (structural comporgmtf lactobacilli, ML - metabolites (metabolic
compounds) of lactobacilli, MLS - combination ofceharomycetes and lactobacilli metabolites, S intligrate (structural components) of
saccharomycetes, MS - metabolites (metabolic comgigjuof saccharomycetes grown on saccharomycef®s; metabolites (metabolic
compounds) of saccharomycetes grown on lactobathié differences are statistically significanihgoared to the control indices: - p<0.03.

Biofilm formation of the second microorganism, Reruwginosa PR, which is polyresistant to
antibacterial drugs, was reduced under the implaall @xperimental samples except for the metabslit
of saccharomycetes grown on lactobacilli (LS): gseudomonade culture was insensitive to the said
samples. The greatest inhibition of the biofilmsation is performed by opportunistic pathogenspragn
the presented L. rhamnosus GG and S.boulardiatéls, has been established with the use of bdcteria
metabolites (ML).

The performed experiments permitted to establiah tiegardless of the pseudomonade strain, the
more pronounced antibiotic effect was observedr afteubation of microbial cells with metabolites of
lactobacilli (ML).

The results of studying the antibiofilm activityladictobacillus rhamnosus GG and Saccharomyces
boulardii compared to the K. pneumoniae PR polgtast strain differed from the previous data (fegur
2). The use of both types of disintegrators (samhgcetes (S) and lactobacilli (L)) did not cause
statistically significant changes in the biofilmrifieation of the selected opportunistic microorganism
Under the influence of lactobacilli and saccharoetgs (MLS) metabolites combination, there was
observed a tendency to reduce the biofilms formakip a polyresistant strain, however, no signiftcan
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differences between the experimental and controipées were observed. The statistically significant
reduction in the biofilm formation by K. pneumoniB& was established after application of metatmlite
samples: ML - by 1.7 times (p = 0.01), MS - by fitles (p = 0.01), and LS - by 1.6 times (p = 0.02).
Determination of the most active filtrate amonghamnosus GG, S. boulardii disintegrates, metaimlit
of lactobacilli and saccharomycetes, mixture oftbaa and fungi probiotic strains metabolites, vbhic
reduces the formation of biofilms by the K. pneumerpolyresistant strain, confirmed the resultshef
performed pseudomonades studies. A more pronoumceibition of the biofilm formation by
opportunistic cultures was observed after the miakry microbial cells incubation with L. rhamno<a&
(ML) metabolites samples.

Polyresistant strain of L.amnigena (E.amnigenus)WRR more sensitive to the lactobacilli and
saccharomycetes metabolites (fig. 2). As the stedylts showed, all experimental filtrates produaad
adverse effect on the pathogen’s biofilm formatibime complete suppression of the above culturélimof
formation was observed after the use of bactertafangi (L, S) disintegrates, Lactobacillus rhammos
GG and Saccharomyces boulardii (ML, MS) metaboliesl combination of saccharomycetes and
lactobacilli (MLS). Antibiofilm action of the sacahomycetes metabolites grown on lactobacilli (L8) o
the selected test culture was manifested by thdrhitormation reduced by 2.2 times (p = 0.006).
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Fig. 2. Optical density of biofilm formation by poésistant strains of K. pneumoniae PR and L.anmgidE.amnigenus) PR impacted with
metabolic products of lactobacilli and saccharortgseNote: C- control, L - disintegrate (structuwmamponents) of lactobacilli, ML - metabolites
(metabolic compounds) of lactobacilli, MLS - comdiion of saccharomycetes and lactobacilli metabglitS - disintegrate (structural
components) of saccharomycetes, MS - metabolitegapolic compounds) of saccharomycetes grown ochsasmycetes, LS - metabolites
(metabolic compounds) of saccharomycetes growractobbacilli; *the differences are statistically ificant compared to the control indices: -
p<0.03.

The results of the high antibiofilm activity of naéblites obtained by the author's method coincide
with the data of other researchers [5, 8, 12, TBe degradation by peptide substances of biofilms
Pseudomonas aeruginogaknown after 4 hours, but the concentratiorhefppathogen was less than own
in 10-fold (2 x 16) [8]. In the following experiment, the effect on aven smaller number of pathogen
microbial cells (0.5 x T0CFU / ml) was studied in contrast to our own st($ x 16 CFU / ml) [5]. The
installed lack of effectiveness of the 1-hour dffefchiologically active substances Lactobacillesgenii
and Lactobacillus rhamnosus on the pre-formed lisfiof antibiotic resistant strains of Acinetobacte
baumannii, Escherichia coli and Staphylococcuswaj®3]. The increase in incubation time to ~ 18180
was accompanied by degradation of 75 - 99.9% ofbib&lms of all three pathogens. The data are
consistent their own work pronounced antibioticeeffon antibiotic resistant strains of microorgarss
and incubation time. A similar duration of exposwas tested by Osama et al. [12]. They also estadli
the anti-film activity of metabolites of Lactobdas rhamnosus EMCC 1105, but at a lower concenfrati
of the microorganism (2 x 3@FU / ml). In the previous own work the expresaat-biofilm properties
of metabolic complexes of lactobacilli and saccharcetes were obtained in relation to pre-formed
biofilms Corynebacterium ulcerans tox + 112, Cobhaxterium diphtheriae gravis tox + 108;
Pseudomonas aeruginosa ATCC 27853 with a high otrat®n of microbial cells (1.5 x I@CFU / ml).
The decrease in optical density of the formed hiofof all tested strains occurred in 1.3 - 5.3 me
depending on the strain and the test substancégs [11
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1. All the selected bacterial test cultures tomasiextents are sensitive to samples of L. rhanmosu
and S. boulardii. The antibiotic effect of metabgdroducts on polyresistant to anti-bacterial drstgains
depends on the activity of lactobacilli and sacohgrcetes metabolic products and on the individual
sensitivity of the pathogens test culture.

2. Comparative characteristics of the L. rhamndS@and S. boulardii filtrates impact on the
biofilm formation by the presented gram-negativaiss showed that, under the same conditions of the
experiment performed, the statistically significaetiuction in the biofilms formation by microbial
pathogens cells occurred with the use of bacteriafangi metabolites obtained by means of cultoati
on their own disintegrates (p<0.03). The combimaixd saccharomycetes and lactobacilli metabolites
possesses high antibiofilm properties, which islgghed due to a significant reduction of the i
formation by selected test strains, except forghlyresistant K. pneumoniae culture, which tended t
reduce its biofilm formation. Other metabolic prothiof Lactobacillus rhamnosus GG and Saccharomyces
boulardii, in terms of their antibiofilm propertiegainst the said patogens, were inferior to thevab
mentioned ones.

Prospects for further research lie in the compredies study of disintegrates and original metabglioducts of L.
rhamnosus GG and S. boulardii in order to applynthie development of new generation antimicrobiglaiast pathogenic and
polyresistant to antibacterial drugs opportunigbathogens.

1. Glushanova NA, Blinov Al, Alekseeva NB. Baktémige bioplenki v infektsionnoy patologii cheloveldeditsina v Kuzbasse.
2015: 30-35. [in Russian]

2. Rybalchenko OV, Bondarenko VM, Orlova OG, LadenlV, Fialkina S.V. Dezorganizatsiya bioplenok riiheskikh
shtammov stafilokokkov metabolitami laktobatsilh.Znikrobiol., epidemiol. i immunobiol. 2010; 6:-6® [in Russian]

3. Antibiotic resistance. WHO, Fact sheets, Deta@l18 Feb 5. http://www.who.int/news-room/fact-gséetail/antibiotic-
resistance.

4. Arciola CR, Campoccia D, Speziale P, Montanar€asterton JW. Biofilm formation in Staphylococdogplant infections.
Biomaterials. 2012; 33(26):5967-82. doi: 10.10bédmaterials.2012.05.031.

5. Atlas RM. Handbook of Microbiological Media. th4edition. — London New York: Boca Raton: CRC Br&010. — 2040 p.
6. Chen H, Wubbolts RW, Haagsman HP, Veldhuizen. EJiibition and eradication of Pseudomonas aensgirbiofiims by
host defence peptides. Sci Rep. 2018; 8(1): 10d@i610.1038/s41598-018-28842-8.

7. Gladkikh PG. Importance of microbiofilms in iof®on pathology of human (review). Vestnik novykheditsinskikh
tekhnologiy. 2015; 1. doi: 10.12737/7834.

8. Fukuda K. As the world stands on the edge asd-pntibiotic era, the time has come for decisiggon. WHO, Media centre.
2015 May 27. http://www.who.int/mediacentre/comneeigis/antibiotic-resistance/en/

9. Isayenko OY, Knysh OV, Babych YM, Ryzhkova TNyuBareva Gl. Effect of disintegrates and metabsldéLactobacillus
rhamnosus and Saccharomyces boulardii on biofilmantibiotic resistant conditionally pathogenic apathogenic bacteria.
Regulatory Mechanisms in Biosystems. 2019; 10(28. 8loi: 10.15421/021901.

10. Osama DM, Elkhatib WF, Tawfeik AM, Aboulwafa MMassouna NA. Antimicrobial, antibiofilm and imnamodulatory
activities of lactobacillus rhamnosus and lactolh#gi gasseri against some bacterial pathogensrnhtienal Journal of
Biotechnology for Wellness Industries. 2017; 6(1;21. doi: http://dx.doi.org/10.6000/1927-3037.2M@5.01.2.

11. Sambanthamoorthy K, Feng X, Patel R, PatelagarRavitana C. Antimicrobial and antibiofilm potehtof biosurfactants
isolated from lactobacilli against multi-drug-reaist pathogens. BMC Microbiol. 2014;14:197. doi:1186/1471-2180-14-197.
12. Stepanovi S, Vukovi D, Hola V. Quantification of biofilm in microtiteplates: overview of testing conditions and praatic
recommendations for assessment of biofilm produackip staphylococci. APMIS. 2007; 115(8): 891-896i:10.1111/j.1600-
0463.2007.apm_630.x.

13. WHO publishes list of bacteria for which newtilsiotics are urgently needed. WHO, News Releasl72@eb 27.
http://www.who.int/news-room/detail/27-02-2017-whpoblishes-list-of-bacteria-for-which-new-antibiatiare-urgently-needed.

2

AHTUBIOIIJIIBOYHA AKTUBHICTD ITPOJAYKTIB
METABOJII3MY LACTOBACILLUS RHAMNOSUS
GG I SACCHAROMYCES BOULARDII

AHTUBUOIIVIEHOYHAS AKTUBHOCTbD
MNPOAYKTOB METABOJIN3MA LACTOBACILLUS
RHAMNOSUS GG B SACCHAROMYCES BOULARDII

MO BIAHOIIEHHIO 10 NOJIPE3UCTEHTHUX
I'PAMHEI'ATUBHUX MIKPOOPI"AHI3MIB
Icaenko O.10., Kuum O.B., Puxkosa T.M.,
Kouap O.B., TiokapeBa I'. 1.

[Ilo6  yHUKHYTH  pO3BUTKY  XpOHIYHMX  (opm
3aXBOPIOBAHb Ta €()EKTUBHO IPOBOAUTH JIIKyBaHHSI XBOPHX 3
TOCTPHUMH IIPOsIBaMU iH(EKIiH HEOOX1AHO HE JuIile OOPOTUCS
3 TAaTOTCHHUMH  MIKpOOpPraHi3MamMH 3a  JIOIIOMOTOHO
aHTHOaKTepiaJbHUX IIPENaparTiB, a i HABYUTUCS BIUIMBATH Ha
OlommiBKOyTBOpeHHsT 30yaHuKkiB. B poboti mpoBeneHo
BUBUYCHHS AHTUOIOIUIIBOYHOI aKTUBHOCTI OpHTIHAIBHHX
npoaykrtiB Merabonismy Lactobacillus rhamnosus GG
Saccharomyces boular, OTPUMAaHHUX [UIXOM

MO OTHOIIEHUIO K NOJIUPE3UCTEHTHBIM
I'PAMOTPHUIATEJBbHBIX MUKPOOPI'AHU3MOB
Hcaenxo E.1O., Kubimn O.B., Porikkosa T.H.,
Kouaps E.B., lrokapesa I'.' 1.

UroObl  m30exaTb  pa3BUTHA ~ XPOHHYECKUX  (opM
3a001eBaHUil ¥ S(P(PEKTUBHO IMPOBOAUTH JICUCHHE OOIBHBIX C
OCTPBIMH TPOSIBICHHAMH HHGEKUMH HEOOXOOMMO HE TOJBKO
OOpOTbCSI C TATOT€HHBIMH MHKPOOPTaHW3MaMU C IIOMOIIBIO
aHTUOAKTEpHAIbHBIX ITIPENapaToB, HO M HAyYHTHCS BIMATH Ha
OnoruleHKooOpazoBaHue BO30ymuteneil. B pabore mpoBeneHo
H3yuYeHUE AaHTUOMOIUICHOYHOH aKTMBHOCTH OpPUTHHAIBHBIX
npoxykroB Merabonusma Lactobacillus rhamnosus GGi
Saccharomyces boulal, mony4eHHbIX myTeM KyJIbTHBUPOBAHHS
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KyJIbTUBYBaHHS npoOioTUKIB y nesinrerpari
MiKpoopraHi3MiB. AHTHOIOILUTIBOUHHMH e(eKT HMPOOIOTHYHMX
PESYOBHH BiJHOCHO MOMIPE3UCTEHTHUX A0 AHTUOAKTEPiaTbHUX

npenaparis mwramis (Pseudomonaaeruginosa PR, Klebsiellanpenaparam mrammos (Pseudomonas aeruginosa PR, Klebsiella
(Enterobactpneumoniae PR, Lelliottia amnigena (Enterobactenigemus)

pneumoniae PR, Lelliottia amnigena
amnigenus) PRmae 3anexHiCTh Bix aKTHBHOCTI (ibTpaTiB
L. rhamnosus GGra S. boulardiita Bix iHmuBimyansHOI
YyTIUBOCTI  TeCT-KylbTypu  30yaHuHKiB.  CTaTHCTHYHO
3HAYyIle 3MEHIICHHS YTBOPEHHA OIOIUTIBOK MiKpOOHUMH
KIITHHaMH [aTOreHiB BiAOyBajocsi MpU  3aCTOCYBaHHI
Merabonitie  Gakrepiii i rpubis  (p<0,03). Bucokumu
aHTHOIOIUTIBOYHIMH BIACTHBOCTSMH BOJIOZi€ KOMOiHAIis
MeTalboJIITIB caxapoOMIILIeTiB Ta JaKTOOAKTepiil, 32 BUHATKOM
nonipe3ucreHTHoi  KinmbTypu K. pneumoniae, y  sikoi
crocTepiranach TEHICHIIIS bils) 3MEHIICHHS

6iorutiBkoyTBOpenHs. Jesinrerparu L. rhamnosus GG S.

boulardii 3a cBoiMH aHTHOIOIUTIBOYHHUMH BJIACTHBOCTSAMH
BITHOCHO JTaHHUX 30YJHHKIB MOCTYHAIUCS aKTHBHICTIO.
KoarouoBi ciioBa: GiormmiBKH, NMPOAYKTH METaboIi3My

JIAKTOOAKTEpid 1 CaxapoMilleTiB, MOJIPE3UCTCHTHI 0
aHTHOAKTEepiaTbHIX mpemnapaTis rpaMHEraTUBHI
MiKpOOpraHi3Mu.

Crarrs Hapgiinnia 28.06.201%.

IPOOHOTHKOB B JIe3UHTErpaTe MHKPOOPraHU3MOB.
AHTHOMOIIEHOUHBIH  3((deKT NPOOHMOTHYECKHX  BEIIECTB
OTHOCHUTENIBHO  MOJMPE3UCTCHTHBIX K aHTHOAKTEPUAIbHBIM

PR) 3aBucur ot aktuBHoct ¢uisrpata L. rhamnosus GG S.
boulardii 1 or uHIMBHIyaNbHOW YyBCTBUTEIBHOCTH TECT-
KYJIBTYPBI BO30Y IUTEIIEH. CraTuCTHYEeCKH  3HAYUMOE
yMeHbIIeHHe 00pa30oBaHKs OMOIIIEHOK MUKPOOHBIMHU KJIETKAMHU
MaTOreHOB MPOMCXOAWJIO MPH MNPHUMEHEHHH MeTaboIuTOB
Gaxrepuii ¥ rpubos (p<0,03).BricoknMU aHTHOUOILIEHOYHBIME
CBOMCTBaMHU obnamaer KOMOHMHAIS MeTaboJINTOB
CaxapoOMHLETOB M  JIAKTOOAKTepHil, 3a  HCKIIOUCHHEM
MOJIMPE3UCTEHTHOM KysbTypel K. pneumoniag y koropoit

Habroanach TEH/ICHIUSA K YMEHBLIEHHIO
OuoruieHkooOpasoBanust. Jlesunrerparsl L. rhamnosus GG S.
boulardii mo cBoMM aHTHOMOIJIEHOYHBIM CBOICTBAM B

OTHOILICHHUH JAHHBIX BO30YAUTENCH yCTyIIald akKTHBHOCTBIO.
KuroueBble cjioBa: OUOIUIEHKH, IPOIYKTHl MeTaboIu3Ma
NaKTOOAKTEepU M CaXapOMHLETOB, ITOJMPE3UCTEHTHBIE K
aHTHOAKTEpHANBHBIM  [IperapataM  I'paMOTPHLATENIbHbBIC
MHKPOOPTaHU3MBI.
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ENERGY VALUE OF DIETARY INTAKE AND ITS CONFORMITY T O DAILY NEEDS

IN YOUNG PEOPLE
e-mail: ludmilakolinkol7@gmail.com

The paper presents the energy value of dietarkemtépeople with different body weight and its g@iance with daily
energy needs. 96 people of both gender aged 1&@5 lheen involved into the study. In the group$wibrmal body weight,
overweight (body mass index of 25.00-29.99 Kgy/amd Class | obesity (body mass index of 30.0@84g/n?) nutritional status
has been studied by the method of 24-hour nutritegmoduction, as well as basal metabolism andmewended daily energy
dietary intake. The energy value of the dietanaket of the subjects of both gender with overweigihd Class | obesity
significantly exceeded the energy value of theadlieintake of controls. In the group with overwdighe level of positive energy
balance in male subjects on a weekday was 16.02%ale subjects and female subjects on a weekapdvds 26.47% and
24.46%, respectively. In male subjects with obegitg level of positive energy balance on a weekuaay 20.09%0on a weekend
day was 33.92%, whereas in female subjects withsigh& was 10.48% and 37.28% on a weekday and ekered day,
respectively. Strong to moderate correlation hanlestablished between anthropometric and enertgbalesm values.

Keywords: overweight, Class | obesity, energy value of dietatake, energy metabolism, positive energy bagan

The work is a fragment of the research project “Q@oemensive study of the pathogenetic role of M1 ki
macrophages subpopulations in the developmentroh@hobstructive pulmonary disease for the develept and justification
of personalized therapy based on body weight” estagistration No. 0117U005252.

The rapid increase in the number of overweightayese people is attracting the attention of health
professionals, since the above conditions arergupsors for the formation of a large number sédses,
namely, diabetes mellitus, metabolic syndrome, ioaes$cular disease, diseases of the musculoskeletal
system [8].

Recently, the nutrition pattern of the populatioaridwide has changed in the direction of the
predominance of products high in fat and carbohgdrdout poor in microelements and low quality
nutrients. The current diet contains predominahighly refined foods, long-term storage producsst f
food, which contributes to the development of melialdisorders, leading to overweight and obesify |
Young people may be one of the most vulnerableggdn terms of weight gain and obesity, given the
numerous lifestyle factors that can potentially eaff health [15]. These are energy imbalance,
hypodynamia, significant emotional stress, chramsomnia, irregular nutrition, inadequate distribotof
the daily dietary intake, the presence of bad kabit. [5, 6].

Energy imbalance, caused by constant increasedynensumption with food and low levels of
its expenditure is one of the main factors in the@niation of overweight and obesity [10]. Information
studying the compliance of the energy value ofdie¢ary intake with the energy needs of young peapl
quite limited.
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