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Today, a major problem is the spread of diseases associated with the formation of infectious pathological bio-
films. The microorganisms in the biofilm are highly resistant to antibiotics, which makes it difficult to treat such
conditions. Staphylococci, especially S. epidermidis, which is part of the human microbiome, are often the cause of
biofilm infections. Lactobacilli are representatives of normal microflora and perform a number of important func-
tions in maintaining and preserving human health. This study investigated the antagonistic properties and the effect
of the supernatant of lactobacilli on biofilm-forming strains of S. epidermidis.

The study showed that strain of Lactobacillus 1 was established the highest antagonistic activity against all stud-
ied staphylococcal cultures — the largest growth inhibition zone was 18.24+0.6 mm. It was found that the superna-
tants obtained after cultivation strain of Lactobacillus 1 caused the highest level of decrease in the number of CFU/
ml in the studied staphylococcal cultures. It was revealed that the concentration cells strain of S. epidermidis 1 was
decrease in 6.0x103 times, the content of staphylococci cells of strain 2 decreased by 4.7x103 times, and for strains
3 and 4 — by 3.7x103 and 6.6x103 times respectively, compared to the control. Thus, it can be concluded that it is
promising to search for new strains of Lactobacillus isolated from various natural sources in order to obtain probiotic

drugs that have preventive and therapeutic value against pathogens of biofilm infectious diseases.
Key words: S. epidermidis, biofilm-forming, Lactobacillus, antagonistic activity, cell-free supernatants.

Connection of the publication with planned re-
search works.

The work is related to the research work of the de-
partment of ecology and technologies of environmental
protection: “Innovative environmental technologies to
ensure the environmental safety of technologically load-
ed regions”, state registration number 0124U002506.

Introduction.

Lactobacilli are important members of the human
microbiome: the gastrointestinal tract, oral cavity and
vagina [1, 2]. They have a positive impact on health due
to direct interaction between cells and indirect interac-
tion through the synthesis of metabolites, which makes
them suitable for use as probiotics [3]. Therefore, find-
ing new strains of lactobacilli with probiotic activity,
study their properties and using them for therapeutic
and prophylactic purposes is relevant.

On the other hand, the problem of the spread of an-
tibiotic resistance in microorganisms, especially oppor-
tunistic pathogens, and their ability to form biofilms and
provoke severe infectious diseases is a major problem
today [4, 5, 6]. Since bacteria have a natural ability to
attach to surfaces of biotic or abiotic origin and form
biofilms — associations of microorganisms united by an
extracellular matrix.

It is known that S. aureus and S. epidermidis are the
most common pathogens of various biofilm infections
[4, 7, 8]. The formation of a staphylococcal biofilm is a
multi-stage process: first, the cells adgesion to the sur-
face, then multiply and form microcolonies. Later, they
secrete an extracellular matrix, which is a characteristic
feature of biofilm formation and consists of polysaccha-
rides, proteins, and extracellular DNA. After the biofilm
is maturation, it breaks down, which leads to the spread
of staphylococcal cells. Thus, the formation of biofilm is
used by microorganisms for survival and persistence in
the human body and can serve as a source for spreading
to new sites of infection [4].

The aim of the study.

To investigate the impact of lactobacilli by bio-
film-forming strains of S. epidermidis.

Object and research methods.

In the study, 4 strains of Lactobacillus and 4 bio-
film-forming strains of S. epidermidis were used.

The antagonistic properties of lactobacilli against
biofilm-forming staphylococci were studied using the
perpendicular stroke method.

Supernatants were prepared by centrifugation of
48-hour cultures of lactobacilli grown in microaerophilic
conditions on MRS liquid nutrient medium [9]. The ef-
fect of lactobacillus supernatants were tested by mixing
daily cultures of staphylococci (1.0 x 10° CFU/ml) with
the prepared supernatants in a 1:1 ratio. The taste sam-
ples were incubated in a thermostat at 372C. The num-
ber of CFU/ml of staphylococci in the samples was deter-
mined after sowing on Petri dishes with meat-peptone
agar in one day. The research results were calculated by
MS Office Exel.

Research results and their discussion.

S. epidermidis is one of the most common pathogens
of infectious diseases associated with the formation of
pathological biofilms.

In the study of the antagonistic activity of lactobacilli
against biofilm-forming strains of S. epidermidis, it was
found that the studied cultures showed different levels
of antagonism against biofilm-forming strains of staphy-
lococci (table).

The largest zone of growth inhibition among bio-
film-forming strains of S. epidermidis was 18.2+0.6 mm,
and the smallest — 1.2+0.3 mm.

The results of studies point out that the highest level
of antagonistic activity against all studied staphylococcal
cultures was shown by strain of Lactobacillus 1. Lower
activity was established in strain of Lactobacillus 2: the
largest growth ingibition zone was 12.8+0.2, and the
smallest was 4.5£0.2. Strains 3 and 4 showed little an-
tagonistic activity.
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The research [10] on the effect of different strains
of lactobacilli on toxin-producing staphylococci have

Table — The size of growth inhibition zones of
biofilm-forming strains of S. epidermidis, mm

shown some positive results, which indicates the pros- SurEiinG o
pects of these studies. Lactobacillus
It was established that the supernatants prepared |Sstrains of ! 2 = &
after cultivation strain of Lactobacillus 1 caused the |S. epidermidis
highest level of decrease in the number of CFU/ml in 1 13.740.2|12.8+0.2| 8.110.3 | 2.8+0.2
the experimental cultures of staphylococci (fig.). After 2 12.3+0.3| 8.7+0.4 | 3.2+0.2 | 2.0+1.3
24 hours, the cells number strain of S. epidermidis 1 3 16.7+0.5| 4.5+0.2 | 2.9+0.2 | 1.2+0.3
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lower compared to the control, while the
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times lower, respectively.
The lowest decrease in the cells num-
ber of the investigated strains of S. epi-
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bacillus supernatant of strain 4 — 25 times
(strain S. epidermidis 1), 20 times (strain
S. epidermidis 2), 5.5 and 40 times (strains
S. epidermidis 3 and 4) compared to the
control.

Conclusions.

The studies have indicated that Lactobacillus strain 1
exhibited antagonistic properties and caused a decrease
in the number of cells in biofilm-forming strains of S. epi-
dermidis.

Staphylococcal biofilms are highly resistant to antibi-
otics and immune responses and pose significant health-
care challenges, so finding alternative means of combat-
ing them is an important issue today. It is known that
lactobacilli, which are part of the human microbiome,
have a positive effect on the immune system, exhibit
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Figure — Effect of Lactobacillus supernatants on biofilm-forming strains

of S. epidermidis.

protective and antagonistic properties against a number
of pathogenic microorganisms, and synthesize biologi-
cally active metabolites, making them an interesting bi-
ological object. In this sense, such experimental studies
are perspective.

Prospects for further research.

Studying the effect of lactobacilli, especially when
co-cultured with biofilm-forming staphylococci, is an im-
portant direction for future research, which is of great
importance to the medical and pharmaceutical indus-
tries.

AKTUBHICTb JIAKTOBALU1 BIAHOCHO BIOMN/IBKOYTBOPIOOYUX LUTAMIB
S. EPIDERMIDIS

"HauioHanbHMIA TEXHIYHUI yHiBepcuTeT «JHIiNpoBCcbKa noaiTexHika» (m. AHinpo, YkpaiHa)
2[1HinponeTPOBCbKUIi HaLliOHaNbHUI yHiBepcuTeT imeHi Oneca loHuapa (m. OHinpo, YKpaiHa)
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Cb0200HIi 8enuKot npobaemoro € NMoOWUpPEeHHs 3aX80PHOBAHbL, W0 MOB’A3AHI 3 (hOPMYBAHHAM HPeKyiliHux
namosioeiyHux 6ionnieok. Tak AK, MiKpoop2aHi3amu, wjo popmyrome bionnisku, sussadoms niosuweHy cmilikicmeo
0o aHmubiomukie, momy MaKi CMAHU BaXKO Mi0darMbCA AiKy8aHHI. Yacmo npuduHamu opmysaHHA
b6akmepianbHoi acoyiayiigsucmynaroms cmaginoKoKu, ocobnueo S. epidermidis, wjo 8xo0ume 0o cknady mikpobiomy.
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Jlakmobayunu € NpedcmasHUKaMU HOPMAbHOI MIKpOga0pU | BUKOHYIOMb PA0 8aXAUBUX (PYHKUILU y NiOMPUMAHHI
ma 36epexceHHi 300p08’s M0UHU. 3 02150y Ha ye, bysn0 00cidHeHO aHMA20HICMUYHi 8aacmusocmi ma ensaue
cynepHamaHmie npedcmasHukie p. Lactobacillus eioHocHo 6ionniekoymeoprorovux wmamis S. epidermidis.

BcmaHosneHo, wo Halikpawi aHmMaz2oHicmu4Hi enacmusocmi sussus wmam aakmobayua Ne 1 8iOHOCHO ycix
00Cn1i0xcy8aHUX Kyibmyp cmaghinokokie — Halibinbwa 30Ha 3aMpPUMKU pocmy ckaadana 18,2+0,6 mm. BusesneHo,
Wo cynepHamMaHmMu, ompumaHi nicaa Kynaemueye8aHHA wmamy aakmobayun Ne 1 suknaukanu Halisuuwjuli pieeHs
3HUMCEHHSA Kinbkocmi KYO/mn y 0ocnidHux Kynemypax cmacgpinokokis. Cnocmepieanu 3HUMEHHA KOHUeHmpauii
KnimuH wmamy S. epidermidis Ne 1y 6,0x103 pasis, smicm KaimuH wmamy cmagpinokoka Ne 2 3Hu3ueca y 4,7x103
pasis, y 3,7x103 ma 6,6x103pa3 — wmamis Ne 3 ma Ne 4 8idrnogiOHO nopieHAHO 3 KOHMpoaem. Omxuce, MOXCHA
3pobumu 8UCHOBKU, W0 NepCcrnekmusHUM € MOWYK HOBUX Wmamis AaKkmobayus, wo sudineHi 3 pisHUX NPUPOOHUX
0xepes1 3 Memoro ompUMAaHHA NpobiomuYyHUX npenapamis, U0 MaromMe NPoOGinaKmMu4yHe ma nikysasnbHe 3HaYeHHA

y 6opombbi 3i 36yOHUKamu bionnieKosux iHheKUiliHUX 30X80PHOBAH®G.

Kntouoesi cnosa: S. epidermidis, 6ionniekoymeopeHHs, p. Lactobacillus, anmazoHiam, cynepHamaHm.

3B’A30K ny6nikauii i3 n1aHOBMMM HAayKOBO-A0CNIg-
HUMU poboTamu.

[JaHa pobota nos’aAsaHa 3 HOP kadenpwu ekonorii Ta
TEXHO/IOFIN 3aXMCTY HaBKOMIMLWIHBbOTO cepefoBua: «lH-
HOBaLiNHI TexHonorii 3ax1cTy AoBKinna ana 3abesne-
YeHHA eKOoNOoTiYHOT 6e3NeKn TEXHOreEHHO-HABAHTAXKEHUX
perioHis», Homep AeprkaBHOI peecTpauii 0124U002506.

Bctyn.

Naktobaumnm € BaKAMBUMWM NPeACTaBHUKAMKU Mi-
Kpobiomy LINYHKOBO-KMLLKOBOIO TPaKTy, poTOBOi Mo-
POKHUHKU Ta nixBn noguHu [1, 2]. BoHW 34iicHIOIOTH
NO3UTMBHUI BMJIMB HA 3[40POB’A  BHACNIAOK NpsamMoi
B33aEMOAIT, WO BiAOYBAETbCA MiX KAiTMHamu i onoce-
peaKoBaHOI — Yyepes CUHTE3 MeTaboniTiB, Wo pobuTb ix
NPUAATHUMMU ONA BUKOPUCTAHHA Yy AKOCTI NpobioTukis
[3]. Tomy, NoOWyK HOBMX WITaMiB AKTOBALUA, BUBYEHHSA
iX BNaCTMBOCTEN Ta 3aCTOCYBaHHA 3 NiKyBaAbHO-NPodi-
NAaKTUYHOIO METOO € aKTya/IbHUM 3aBAAHHAM.

3 iHWworo 60Ky, Nnpobaema NOLMPEHHS CTIMKOCTI A0
aHTMBIOTUKIB Y MiKpoopraHiamis, ocobanBo ymoBHO-Ma-
TOTEHHWUX Ta 34aTHICTb HUMK popmyBaTU BionniBKKM i
NPOBOKYBATM TAXKI IHPEKLiNHI 3aXBOPIOBAHHA CbOrOAHI
€ BenMKoto npobnemoto [4, 5, 6]. Lle nos’A3aHo, 3 TUM,
wo 6akTepii MatoTb NPUPOAHY BAACTMBICTb NPUKpINItO-
BaTUCA 40 NOBEPXOHb BioTMYHOro abo abioTyHoro no-
XO4XKeHHs i popmyBaTi BionniBKKM — acouialyii Mikpoop-
raHiamiB, Wo 06’egHaAHI NO3aKNITUHHUM MaTPUKCOM.

BBayKa€eTbCA, WO HaMluacTiwe 36yaHUKAMM Pi3HUX
bionniskoBMx iHdeEKLUil BUCTyNatoTb S. aureus Ta S. epi-
dermidis [4, 7, 8]. ®opmyBaHHA cTadinokokoBoi bio-
nAiBKM € HaraToeTanHMM MPOLECOM: CMOYATKY KAITUHM
NPUKPINAITLCA 40 NOBEPXHi, MOTIM PO3MHOMKYIOTLCA
Ta YyTBOPHOIOTb MIKPOKOJIOHIi. 3rogom BOHW BUAINAKOTb
NO3aKNITUHHUIN MaTPUKC, AKUI € XapaKTEPHOK 03HAKOO
bopmyBaHHA BionniBKM Ta CKNAZAETbCA 3 MoAicaxapu-
Ais, 6inkiB i nosaknitHHoi AHK. Micns Toro, sik 6ionniska
«p03pina», BigdyBaeTbea ii po3nag, Wo Npu3BOAUTbL 40
PO3MOBCIOAKEHHA KNITUH CTadiIOKOKIB. TaKUM YMHOM,
bopmyBaHHA BionNiBKM BMKOPUCTOBYETLCA MiKpoopra-
Hi3MM AN1A BUXMBAHHA Ta NEPCUCTEHLLT B OpraHi3mi ato-
OVHU | MOXKe CNyryBaTu AXKepesiom ANA MOWUPEHHA Y
HOBI micus iHdiKyBaHHA [4].

MeTa gocnigxeHHs.

Jocnigntn Bnave naktobaumn Ha bionniBkoyTBOptO-
toui wramu S. epidermidis.

O6’eKT i meTOAMU AOCNiAXKeEHHSA.

Y xo4i npoBeAeHUX [OCAiAXKeHb Byno BUKOpPUCTa-
Ho 4 wTtamu p. Lactobacillus Ta 4 6ionniBKoyTBOpPHOtOYI
wTamu S. epidermidis.

AHTaAroHiCTUYHI BMIAaCTMBOCTI NakTobauwma BigHOCHO
6ionniBKOYTBOPOOYMX LWTAMiB CTadi/IOKOKIB BUBYANU
33 LOMOMOTOI MeToAy NeprneHAMKYAAPHUX WTPUXIB.

CynepHaTaHTM OTPUMYBa/N LINAXOM LeHTpubyry-
BaHHA 48-rof KyNbTyp NakTobauui, BUPOLLEHUX Y Mi-
KpoaepodisibHMX YyMOBAxX Ha PiAKOMY MOXKMBHOMY ce-
penosuuii MRS [9]. MepeBipKy BNAMBY CynepHaTaHTIB
NakTob6aumn 34iMCHIOBaNMN WAAXOM 3MillyBaHHAM J060-
BMX KynbTyp cTadinokokis (1,0x10% KYO/mn) 3 oTpuma-
HUMW CynepHaTaHTamM y cniBBigHoweHHi 1:1. JocnigHi
npobipkun nomiwanu y Tepmoctat npu 372 C, yepes goby
NpoBOAMAM BUCIB Ha TBEpPAE MOXMBHE cepenoBuLLe
(MMA) ana Bu3Ha4YeHHs KinbKocTi KYO/mn cTadisioKokis.
OTpuMaHi pe3ynbTaTy onpalboByBaAu 3a AOMNOMOrOH
MS Office Exel.

Pe3ynbTati pocnigKeHHaA Ta ix 06rosopeHHs.

S. epidermidis € ogHMM i3 HalnowunpeHiwnx 36ya-
HUKiB iHDEKLiMHMX 3aXBOPHOBaHb, O OMNOCEpPeaKOBaHi
dbopmyBaHHAM naTonoriyHmx 6ionnisok.

Mpu pocniasKeHHi aHTaroHiCTUYHWMX BAACTMBOCTEWN
NakTobaumn BiAHOCHO 6iONNIBKOYTBOPIOOYMX LWITAMIB
S. epidermidis BCTaHOBNEHO, L0 AOCAIAKYBaHI KyNbTypy
BUSABAANM Pi3HUIM piBeHb aHTaroHi3amy BigHOCHO nAiB-
KOYTBOPIOIOYMX WTamiB cTadinoKokis (Tabn.).

Tabnuua — BennumHa 30H 3aTPUMOK POCTY KyNbTyp
6ionniskoyTBOpIOOUMX WITAMIB S. epidermidis, mm

Wramum p.
actobacillus 1 2 3 4
Wtamm
S. epidermidis
1 13.7+0.2(12.84+0.2| 8.1+0.3 | 2.8+£0.2
2 12.3+0.3| 8.7£0.4 | 3.2+0.2 | 2.0£1.3
3 16.7+0.5| 4.5+0.2 | 2.9+0.2 | 1.2+0.3
4 18.2+0.6/10.2+0.1| 2.6+0.6 | 3.0+0.6

Haiibinblia 30Ha 3aTpMMKM pocTy cepen, 6ionniskoy-
TBOPIOKOYMX LWTAaMiB CTadifoKoKiB cknagana 18,210,6
MM, @ HaMMeHwa — 1,2+0,3 mm.

3 ornaay Ha OTPUMaHi pesynbTaTh, HaMBULLUI PiBEHD
QHTAroHICTMYHOI aKTUBHOCTI NMOKa3aB LWTaM flakTobaumn
Ne 1 BigHOCHO ycix AocniaHWX KynbTyp cTadiNoKoKiB.
HuKuya aKTUBHICTb cnocTepiranaca y Wramy nakrobauun
Ne 2 — Halibinblua 30Ha 3aTPUMKKM POCTYy CTAaHOBM/A
12,8+0,2, a HalimeHwa — 4,5+0,2. lUtamu N2 3 ta 4 Bu-
ABW/IN HE3HAYHY QHTArOHICTUYHY aKTUBHICTb.

JocnigxkeHHs [10] BnAuMBY pPi3HUX LWITaMiB NaKTo-
6aunn  Ha TOKCMHOYTBOPOHOYI CTadiNIOKOKM MOKasanu
neBHi NO3UTUBHI Pe3yNbTaTH, WO BKA3yE HA NePCNeKTUB-
HICTb AaHUX AOCNIAKEHb.
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OTPUMAHI NicNA KynbTUBYBAaHHA LWTamy

naktobauun Ne 1 BWUKAMKANM HaMBU-
WMIA piBeHb 3HUMEHHA Kinbkocti KYO/
M/ Yy [OCAIAHUX KynbTypax CTadiNoKOKiB
(puc.). Tak sk, yepes 24 roa. cnocTepira-
NIV 3HMXKEHHA KOHLEHTpaLii KNiTUH WwTamy
S. epidermidis Ne 1y 6,0x10° pasis, BmicT
KNITUH WwTamy ctadinokoka N2 2 3HM3MBCA
y 4,7x10° pasis, y 3,7x10° Ta 6,6x10%pa3
— wrtamis Ne 3 ta Ne 4 BiagnosigHO nopis-
HSIHO 3 KOHTpPONEM.

LWtam naktobaumn Ne 2 HalbinbL
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BNy DT waeen

edeKTMBHO MpPUrHiYyBaB pPIiCT KyabTypu

S. epidermidis Ne 1 Ta Ne 4 — 3,5x10° Ta
9,23x10%? pasiB BigNOBIAHO MOPIBHAHO 3
KOHTposiem. HalimeHw edeKTnBHE NPUrHi- | |
YEHHA POCTYy BCTAHOBAEHO ANA KyNbTypu | 1
ctadinokoky Ne 3 —y 44 pasu NopiBHAHO
3 KOHTpONEM.

CynepHaTtaHTV wTtamy faktobaumn Ne | =%
3 BMABUAM HAWBULLMIA pPiBEeHb iHriByoYol
AKTUBHOCTI BiJHOCHO KynbTypu S. epider-
midis Ne 1 — kinbKictb KYO/mn y 2,3x10?
pasis 6yna HUXK4Ye MOPIBHAHO 3 KOHTPO- 1
Nem, TO4i AK KOHUEHTPaLia KNITUH Y  [0-
cnigHux 6ionNiBKOYTBOPIOKOYMX LWITaMaXx

Ennue cynephatanty KynuTyph nakroBaunn Ned

H 3 4
wumamh §, epidermidis

Drcepns

Brme cynepHaTauTy KynTypi naToGaunn Me 4

23
2
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\urawe 5. epidermidis
e
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K¥YOimn

B poenig L

Ne 2, Ne 3 ta Ne 4 6yna meHwwa y 25 pasis,
19 T1a 30 pasis BignosigHo.

HalimeHLLe 3HUKEHHA KiIbKOCTi KNITUH
OOCNIAHMX WTamiB cTadiNIOKOKIB MOKa3ano 3acTocyBaH-
HS cynepHaTaHTy WTamy naktobaumn Ne 4 —y 25 pasis
(wtam S. epidermidis Nel), y 20 pasis (S. epidermidis Ne
2), y 5,5 Ta 40 pasis (wtamu S. epidermidis No 3 Ta 4)
NOPIBHAHO 3 KOHTPO/IEM.

BucHOBKM.

3 ornAgy Ha OTPUMAHI pe3ynbTaTM MOXKEMO CKasa-
T, WO WwTam naktobaumn No 1 BUMABMB aHTArOHICTUYHI
BNACTUBOCTI T CNPUYMHMB 3HUKEHHA KiIZIbKOCTI KNITUH Y
6ionniBKOYTBOPIOOUMX KyNbTypax S. epidermidis Ta no-
nepeavs popmyBaHHA BionaiBKK.

Crtadinokokosi 6ionnisku 3abesnevytoTb NigBULLEHY
CTilKiCTb A0 aHTUBIOTUKIB 11 iIMyHHOT Bignosigi Ta cTBO-
ptotOTb 3HaYHi Npobremu y cdepi OXOPOHU 340pOB'S,

PucyHOK — Bnaue cynepHaTaHTiB naktobauun Ha 6ionniBKoyTBOpIOIOYi WTamMu

S. epidermidis.

TOMY MOLWYK a/IbTePHATUBHMX 3acobiB 60poTbOM 3 HUMM
€ aKTyaNbHWUM 3aBAaHHAM CbOroZeHHsA. Bifomo, Lo nak-
Tobauunn, AKi BXoAATb A0 CKAady MiKpobiomy nogmHu
34iNCHIOITb MO3UTUBHUI BMJIMB HA IMYHHY CUCTEMY,
BUABNAIOTb 3aXMCHi Ta aHTAroHiCTUYHI BNAaCTUBOCTI BiA-
HOCHO pAAy NaToreHis, CUHTE3YIOTb Hi0NOTIYHO-aKTUBHI
meTaboniti, Tomy € UiKaBum BionoriyHum o6’ektom. Y
3B’A3KY 3 UMM, NOAIOHI eKcnepumeHTanbHi A0CNiAKeH-
HA € NePCNEKTUBHUMMN.

MNepcnekTMBKM NOAANBLUNX AOCNIAMKEHbD.

BuBYEHHA BNAMBY NakTobaLMA, a came Npu cymic-
HOMY Ky/ibTMBYBaHHI 3 6ionniBKoyTBOpOOUMMU cTadi-
JIOKOKaMM, € BaK/IMBUM HaNpPsMKOM MalbyTHiX Jocni-
[OKEHb, WO BigirpatoTb Be/IMKE 3HAaYEeHHA ONA MegUYHOi
Ta papmaLeBTMYHOT ranysi.
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AKTUBHICTb JIAKTOBALIU1 BIAHOCHO BIOMN/1IIBKOYTBOPHOKOYUX LUTAMIB S. EPIDERMIDIS

CipaweHkKo O. |., BopoHkoBsa O. C., BiHHikOBA. I.

Pestome. CTadinoKoKoBi 6ionniBkM, 0c06MBO BUKAMKAHI WiTaMamu S. epidermidis, € 4acTolo NpUYMHOLO iHEKLin-
HUX NAaTONOFYHUX CTaHIB NtOAUHU. MOTPIOHO BIAMITUTK, LLLO enigepmanbHUA CTadiIOKOK BXOAMUTb 40 CKAa4y HOpMasib-
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Hoi mikpodnopw, a iHdeKL,i, o cnpoBOKOBaHiI BionaiBKaMM BaxKKO MigAatoTbCs NiKyBaHH0. Lle nos’sisaHo 3 TMMm, WO
baKTepii y cknagi Takoi acoujialii XxapaKTepusyoTbca NiABULLEHO CTIMKICTIO A0 aHTUBaKTepiabHUX pPevoBUH Ta dak-
TOpiB IMYHHOTO 3axucTy. JlakTobauuam € NnpeacTaBHUKAMM HOPMANbHOI MIKPODIOPH KULLKIBHUKA 4 YPOreHiTanbHOro
TPaKTY | BUKOHYIOTb PAZ, BaXKAMBUX GYHKLIM Y NiATPMMaHHI Ta 36epekeHHi 340p0oB’A. Y 38'A3Ky 3 BULLE CKazaHMM, byio
[0CNiAKEHO aHTaroHiCTUYHI BNaCTUBOCTI Ta BNJ/IMB CynepHaTaHTIB (Ky/abTypasibHOI pianMHK) NpeacTaBHUKIB p. Lactoba-
cillus Ha 6ionniBkoyTBOPIOIOYI WTaMK S. epidermidis.

JocnigykeHo sname 4 wramis p. Lactobacillus BigHocHO 4 6ionniBKOyTBOPHOHOYMX WTAMiB S. epidermidis.

MoKasano, Wo A0CNiAKYBaHI KyNbTypy NakTobaLmn BUABAAAN Pi3HUI PiBEHb aHTAroHi3My BiZHOCHO M/iBKOYTBO-
ptotoumx Wwramis S. epidermidis. Halibinblua 30Ha 3aTPUMKK pOCTy cepes, 6ionNiBKOYTBOPIOUMX LITaMiB cTadiIOKOKiB
cknagana 18,2+0,6 mm, a HalimeHwa —1,2+0,3 mm.

BcTaHoBAEHO, WO WTam fakTobaumn Ne 1 BUABAAB HAMKpaLli aHTArOHiCTUYHI BNACTMBOCTI BiZHOCHO YCiX A0CNIAXKY-
BaHWX Ky/NbTyp cTadiNIoKOKiB — Halbinblua 30Ha 3aTPMMKM POCTY cKnagana 18,2+0,6 mm.

BuABNEHO, WO CyrnepHaTaHTK, OTPUMaHI NiCAs KyAbTUBYBAHHSA WTamy naktobaumn Ne 1 BUKIMKaAN HaUBULLMIA pi-
BEHb 3HMMKEHHSA KiibKocTi KYO/Mn y AocniaHmx KynbTypax cTadifiokoKis. Cnoctepiranm 3SHUKEHHA KOHLEHTPaLT KNiTUH
wramy S. epidermidis Ne 1y 6,0x10° pasis, BMICT KAITUH WTamy ctadinokoka Ne 2 3Husmusca y 4,7x10° pasis, y 3,7x10° Ta
6,6x10° pa3 — wramis Ne 3 Ta N2 4 BignoBiaHO NOPIBHAHO 3 KOHTPosiem. LLTam naktobaumn N2 2 Halibinbw edpekTMBHO
NPUrHiyyBaB picT KynbTypu S. epidermidis Ne 1 Ta Ne 4 — 3,5x10° ta 9,23x10? pasis BiANOBIAHO NOPIBHAHO 3 KOHTPO-
nem. HalimeHLue 3HMXKEHHA KiNIbKOCTI KNITUH A0CAIAHMX WTamiB cTadi/IOKOKIB NOKa3aio 3aCTOCyBaHHA CyrnepHaTaHTIiB
KynbTyp naktobaumn No 3 ta Ne 4.

Takvm YMHOM, NpodinakTUKa Ta NiKyBaHHA iHPeKLiHMX 3aXBOPIOBaHb, L0 CNPOBOKOBaHI cTadisokokoBUMM bBio-
naiBKaMM Ta NMOLUYK HOBMX LUTaMiB IAaKTOBALLMA, AKI BUABNAIOTb aHTArOHICTUYHI BNACTMBOCTI € aKTya/IbHUM Ta Nepcrek-
TUBHMM HaNPAMKOM Cy4aCHUX AOCNIAKEHb.

Kniouosi cnosa: S. epidermidis, 6ionniskoyTBopeHHs, p. Lactobacillus, aHTaroHi3m, cynepHaTaHT.

ACTIVITY OF LACTOBACILLI AGAINST BIOFILM-FORMING STRAINS OF S. EPIDERMIDIS

Sidashenko O. I., Voronkova O. S., Vinnikov A. I.

Abstract. Staphylococcal biofilms, especially those formed by strains of S. epidermidis, are a common cause of
human infectious diseases. It should be noted that S. epidermidis is a part of the normal microflora, and infections
caused by biofilms are difficult to treat. Since the bacteria of this association are characterized by increased resistance
to antibacterial substances and factors of immune defense. Lactobacilli are important members of the normal microflo-
ra of the gastrointestinal and vaginal system and perform important functions in maintaining and preserving health. In
the study, we investigated the antagonistic properties and the effect of the supernatant of lactobacilli on biofilm-form-
ing strains of S. epidermidis.

In the study 4 strains of Lactobacillus and 4 biofilm-forming strains of S. epidermidis were used.

Studies have indicated that strain of Lactobacillus 1 was established the highest antagonistic activity against
all studied staphylococcal cultures — the largest growth inhibition zone was 18.2+0.6 mm. It was found that the
supernatants obtained after cultivation strain of Lactobacillus 1 caused the highest level of decrease in the number
of CFU/ml in the studied staphylococcal cultures. It was revealed that the concentration cells strain of S. epidermidis
1 was decrease in 6.0x10° times, the content of staphylococci cells of strain 2 decreased by 4.7x10° times, and for
strains 3 and 4 — by 3.7x10° and 6.6x10° times respectively, compared to the control. The strain of Lactobacillus 2
most effectively inhibited the growth of S. epidermidis cultures 1 and 4 — by 3.5x10% and 9.23x10? times, respectively,
compared to the control. The lowest decrease in the cells number of the investigated strains of S. epidermidis was
shown by the use 3 and 4 strains of lactobacillus supernatants.

The prevention and treatment of infectious diseases caused by biofilms of S. epidermidis and the search for new
strains of lactobacilli that exhibit antagonistic properties are an important and promising area of modern research.

Key words: S. epidermidis, biofilm-forming, Lactobacillus, antagonistic activity, cell-free supernatants.
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