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varying degrees. Recent studies have shown that correction of dysbiotic disorders by probiotic preparations on the
basis of live bacteria is not sufficiently effective and harmless. It is proved that the main effects of probiotics are
provided by their exometabolites. Nowadays one of perspective directions of creation of probiotic preparations is
an usage of biologically active metabolites produced by the «useful» bacteria.

The aim of this study was to evaluate the prospects of usage of Lactobacillus rhamnosus GG metabolic prod-
ucts in the development of anti-staphylococcal and anti-diphtheria agents. The work investigated the influence of
metabolic products of the Lactobacillus rhamnosus GG probiotic strain (symbiotic PREEMA®, Schonen, Switzer-
land) on the test-strains of cultures of staphylococci and corynebacteria: the circulating strain of Staphylococcus
epidermidis Ne 558, Staphylococcus aureus ATCC 25923, Corynebacterium xerosis Ne 41, Corynebacterium diph-
theriae gravis tox+ Ne11. The probiotic with different initial concentration was cultivated during 24, 48 and 72 hours.
The exometabolites were obtained by separation of the culture fluid of the producer with subsequent filtration. The
sensitivity of the test strains to the metabolites was determined in liquid medium. It was filtrates of broth cultures of
Lactobacilli, including diluted 1:1; 1:9; 1:19. Exposure of the test strain in the studied filtrates was 2 hours, one and
two days at a temperature of 37eC. Samples of the filtrates with no signs of growth of the test-culture were carried
out by inoculation of seeding material in a solid nutrient medium (Chistovich or Blood agar). The presence of growth
of the test culture on a solid nutrient medium was evaluated as bacteriostatic activity of metabolic products. The
absence of growth of the test culture on solid nutrient medium indicated bactericidal activity of the metabolites of
probiotic cultures.

It has been shown that all investigated test cultures are sensitive to the metabolic products of Lactobacillus
rhamnosus GG in different degrees. Corynebacteria are more sensitive to metabolites of investigated lactic acid
bacteria among the selected test cultures of microorganisms. The antimicrobial activity of filtrates of broth cultures
of the Lactobacillus are enhanced with increasing the initial concentration of probiotics cells and increasing of their
cultivation time. Besides that, the intensity of the antimicrobial activity of metabolic products depends on the expo-
sure time of the test cultures to filtrates of broth cultures of Lactobacilli. The obtained data indicate the prospects of
development of anti-diphtheria and anti-staphylococcal agents on the basis of the exometabolites of the Lactoba-
cillus rhamnosus GG probiotic strain.

Keywords: metabolic products of Lactobacillus rhamnosus GG, antimicrobial activity, Staphylococcus,
Corynebacteria.
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BcTyn. MikpoopraHidamu B NpoLeCi XUTTELIANIbHOC-
Ti 0OMIiHIOIOTbCA MK COOOI peyvyoBUHAMU, EHeprieto,
BCTYMNatoThb Y Pi3Hi CMMBIOTUYHI 3B’A3KM, LLLO A03BOJISIE iM
BMXMBATU B Pi3HUX yMOBax. [puknagom Takmx 38°A3KiB
€ YTBOPEHHS 6ionniBok (Big, aHrn. biofilms) Ha pi3HMx no-
BepxHAX. bionniBkn — ue MiHNMBI FrETEPOreHHi CrifibHO-
™. BoHn cknapatoTbecs 3 ogHOro Buay 6akrepin, rpnbis
ab0, Wo 3ycTpivyaeTbcs BiflblL YacToO, MOXYTb OyTM Mo-
NiMIKPOGHi, TOGTO MICTATb YNCEHHI PIBHOMAHITHI BUAK
MiKpOOpraHi3mis [4].

XKutteBuii uukn GionniBKM CKNagaeTbCa 3 Takux
cTagjii po3BUTKY: MPUKpPINIeHHs GakTepili 4O NOBEpPXHi;
3POCTaHHS KOJIOHIM Ta MNPOAYKLiS MIKKITITUHHOIO Ma-
Tpukcy, GOpMyBaHHs BionniBkK; BUXIO BiNlbHUX GakTe-
pii 3 KONOHii. KpiM TOro, kKNitTMHu (HaBiTb Pi3HUX BUAIB)
0OMiHIOIOTLCS MiXK cob0I0 iHDOpMaLLiED 3a [ONMOMOro0
(dEepOMOHIB Ta iHLINX CUrHanbHKX Monekyn. CKoOOpAMHO-

BaHa aKTMBHICTb CMiNIbBHOTU MiKpO6iB pobuTb GionmniBku
mMawxe He BpasnmeumMmm st GakTopiB 3axncTy Makpoop-
raniamy [5]. Y 6ionniBuj KniTMHM BTpavaloTb PyXInBICTb,
[esKi 3 HUX 3N1MNaKTbCs 0gHa 3 OOHO0, NOYMHAOTh BU-
LiNaTV no3akniTUHHI noaiMepun (nonicaxapwuam, ninono-
nicaxapunam, rmikonpoTeiH, GopMyYM NO3akNiTUHHUIA
noniMepPHUin MaTpuKC. Y pesynbTtati NoAiny KNiTMH BUHN-
KatoTb KOMMAaKTHI MiKPOKOJOHIi, 06’eQHaHi LM MaTpUK-
coMm [8]. 3i 36iNblIEHHAM TOBLUMHN BionniBkn Gopmy-
I0TbCS Ti CneundivHi CTPYKTYpU — NOPOXHUHW, KaHau,
BUPOCTU, NOpU. Y HECNPUATIIMBMX YMOBax Crocrepira-
I0TbCS PO3Nag, Aerpaaauis Ta 3arnbesib HacTUHW KNITUH i
BUBISIbHEHHS PeLUTW Y BUMNSAI NNaHKTOHHUX popm [3,7].

bionniBka BMKOHYE PI3HOMAHITHI PyHKLji: 3B’A3y€E B
€OUHY iEpapXiYHy CUCTEMY KJTITUHW, OpraHivHi 1 Heopra-
Hi4Hi cybcTpaTy, nigBuLLye aaresito MikpoopraHiamie oo
eniTenito 1 iHWMX NOBEPXOHb (XKMBOIO i HEXNBOIO MOX0-
IKEHHs1), 3ab6e3nevye 0OMiH nnasmigamm, NnepeHeceHHs
reHiB, BUPOOKY 3aXMICHUX EH3UMIB, 3HUXYE YYT/IMBICTb
GakTepili 4o aHTUBIOTUKIB.

YTBOpeHHs1 6GionniBok — oauH 3 ¢akTopiB naTo-
reHHOCTi MikpoopraHiamMiB, ToMy 0GaraTo iHPEKLUinHNX
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NPOLLECIB NOYMHAOTLCS came 3 ix dopmyBaHH4 [1,9]. Bi-
OnNiBKM CTUMYJTIOIOTb 3anaNneHHs, AKe 30inbLUYE NPOHUK-
HiCTb cyauH. barato 6akTepili i rpmbis 30aTHi eEKTUBHO
KOJIOHI3yBaTX MOBEPXHIO LLIKIPU Ta CAN30BMX 0O0OHOK,
YTBOPIOOUM BionniBKW.

Ha dopmyBaHHs 6ionniBok BnaMBaTb GakTopu ce-
penoBuLLa, Taki aK (BennymHa pH, ocMoAsSpHOCTI, napLi-
aNbHNN TUCK KUCHIO, TEMMNEepaTypa, LKepea XUBNEHHS)
i BTACTUBOCTI KJTITUH CaMOro MiKpOOpraHiamy (HasiBHICTb
DKryTUKiB, ninis IV Tuny, NekTuHiB, aaresiHis Towo) [6].

Cradinokokosa 6GionniBka siBisie coboio MikpobHe
CMiBTOBApPUCTBO, LLO CKNagaeTbCa 3 KNITUH, SKi NPUKPI-
naeHi 1o noBepxHi abo oaHa A0 OAHOI, YKNaaeHi B Ma-
TPUKC CUHTE30BAHUX HUMU NO3AKITUHHUX MOAIMEPHUX
PEYOBUH; iX PEHOTUMN 3MIHEHWIA NOPIBHAHO 3 MOOAMNHO-
KUMW, MAAHKTOHHUMW KNITUHAMW; TaKOX Y HUX 3MiHEHI
rnapameTpu PoCTy Ta ekCcnpecii cneundivyHnx rexis [1,2].

MeTa pocnigXXeHHs — BM3HAYEHHS BNAMBY OOOE-
unncynbdaTy HaTpito, XiMOTPUMNCUHY Ta daris Ha yTBO-
peHHs 6ionniBok cTadinokokamm.

OG’ekT i MeToAu A[OChimKEeHHs. bionoriyHnmm
ob’ekTamn JOCHioKeHHs Oynu: 3gaTHUA OO0 NAiBKOYT-
BOPEHHS KNiHiYHMIA WwiTam Staphylococcus aureus, BUAj-
JIEHVI Bif, NaujieHTa 3 NaTosIOriEl0 LWTYHKOBO-KMNLLKOBOIO
TpakTy; 6akTepiodarm 3 koMmepuiiHoro npenapaty «bak-
Tepiodar crtadinokokosumn piokuin» (MpAT «biodapma»,
Ykpaina).

Onsa BCTAHOBMEHHS NPWHANEXHOCTI BUAINEHOro
KNiHIYHOrO WTamMy OO BMUAYy S. aureus nepesipsinm noro
digionoro-6ioxiMiyHi BNACTUBOCTI, @ caMme reMoniTU4HY,
ninasHy Ta NeunTUHA3Hy aKkTUBHOCTI NMpu BUCIBI GakTe-
pii BiANOBIAHO HA KPOB’SAHUI i MOIOYHO->KOBTKOBO-CO-
NbOBUI arap, a TakoX BM3HAYanu nna3mMokoarynasHy
aKTMBHICTb, 3aCTOCOBYIOUM K CyOCTpaT LMTPaTHY KPOo-
navy nnaamy. OTpruMaHy KynbTypy 3 XapakTepHUMU 45s
cTadiNoKoky 03HakKaMn 3 METOK HaKoMM4yeHHst Giomacu
posciBanu Ha vawiku [eTpi, BupoLlyBanu y TepmocTarTi
npu TemnepaTtypi 37°C npotarom 4obu Ta BUKOPUCTOBY-
BaM y NOAANbLIOMY A7 MPUrOTYBaHHS MIKPOOHUX CyC-
MEH3IN.

[nsa oTprmaHHs 6ionniBok 3aCTOCOBYBaIY CTEPUIIBHI
GakTepionoriyHi NnaHweTn Ha 6 nyHok. 3 4O6OBOI KySb-
Typw S. aureus roTyBanu CycrneHsito 3a CTaHOapToOM Ka-
namyTHocTi 10° kn/mn. Y NyHKU NAaHWETOK BHOCUIIW: MO
1,5 mn M’sico-nenToHHoro 6ynbioHy (MMB), no 0,4 mn
OTpMMaHoi MikpobHOi cycneHaii ctadinokoky ino 0,1 mn
PO34YNHY JOCHIOKYBAHMX PEYOBUH Y MEBHUX KOHLIEHTPA-
uigx. KiHuesi KOHUeHTpauii gogeumncynbdarty HaTtpitlo
y nyHkax ctaHoBunm 5, 0,5 i 0,05 mr/mn, XiMOTPUNCURHY
- 0,5, 0,25 0,125 mr/mn, ctadinokokoBoro 6akrtepio-
dary — 4,0410” BYO/mn (6akTepiodaro-yTBOPOYMX
OAMHNUB). Y KOHTPOJIbHI 3pa3ky 3aMiCTb JOCHIOKYBAHMX
PEYOBUH (OETEPreHTy, XiMOTPUNCKHY i dary) BHOCUAN
0,1 mn ¢@igionoriyHoro po3ymHy. [1ooaTkoBO CTaBUAM
KOHTPOJIb Ha CTepubHICTbL cepegosuwa (MMB), ans
LbOro B niyHkn BHocunm 1,5 mn MIMB i 0,5 mn ¢izionoriy-
HOrO PO3YUMHY.

Onsa 3poutyBaHHa GioniBOK NpoBOAMAM iHKyDaLjio
nnaHweTiB 3a Temneparypu 37°C npoTarom 72 rogviH.
Yepes Tpu 806 3 NyHOK BUAANSNW 3a/ULLKK CeEpefoBU-
wa, noaasany 2 mn @isionorivHoro po34ymHy i ckanamy-
yyBann MikpobHy mMacy nniBok. 1na BU3HaAYEHHS akTUB-
HOCTI MNiBKOYTBOPEHHSI BUMIPIOBA/IM OMTUYHY TYCTUHY

CyCreHsili, oTpumaHux 3 6ionniBok, Ha GOTOENEKTPO-
KONOPUMETPI 32 A0BXUHM xBuAi 540 Hm. [ito gocnioxy-
BaHMX YNHHUKIB Ha Npouec GopMyBaHHs BioNIiBOK OLi-
HIOBaNM 3a 3MIHEHHSIM OMTMYHOI LLINIbBHOCTI MiKPOOHMX
cycneHsin. Bei pocnign npoBoannmch y TPbOX NOBTOPaXx.
CratncTnyHy 06pobKy pedynsTaTiB NPoBOAMAN 32 40M0-
MOroto KoMn’toTepHoi nporpamm Microsoft Excel.

PesynsTatm pocnigkeHb Ta X 0OroBOpeHHs.
Cradinokoku 3gaTHi BpaxaTtu npakTuiHo Oyab-siki op-
raHn i TKaHWHW OpraxiaMy nanHu. Hanbinbll Yacto
CrnocTepiraTbCs BapiabesbHi YPaxeHHs LUKIPY i M’ SKNX
TKaQHWH, @ TaKoX Pi3Hi MHINHO-3anasibHi 3aXBOPIOBAHHS
OpraHiB i CUCTEM JIIOANHMU, LLIO XapaKTepu3yloTbCs pPi3-
HOMAHITTSIM Teuii — Bif, Ierknx 0O HANTSHXXYMX reHepanni-
30BaHUX GopM. MpurbnmnsHo 25-40% HaceneHHs € no-
CTiiHUMW HOCiaMU L€l BakTepii, ka Moxe 36epiratucs
Ha LWKIPHUX MOKpMBax i CAmM3oBMX 0OOJIOHKAX BEPXHiX
onxanbHuX Wnsaxie. Tomy came Ui MikpoopraHiamu 6ynm
0oOpaHi HaMK 1K OCHOBHUIA NpPeaMeT OOCTiOKEHHS.

OpHUM i3 3HaYyWmx ¢akTopiB MaToOreHHOCTi cTa-
®dINokokiB € yTBOpEeHHs BionniBOK, AKi € CKJ1aA0BOK
YaCTMHOIO XUTTEBOrO UMKNY i 3ab6e3neyvyloTb 3axucT
GakTepili Big, HecnpuatTnneMx dakTopiB cepenoBuia. Y
CTadifoKOKIB, YTBOPIOIOYNX MNIiBKUY, LWBUOKO GOPMYETL-
CHl CTiMKICTb 40 aHTMBIOTUKIB, @ B MIKPOOHMX acoLjaLlisix
3 iHWMMM 30yOHUKAMMW iX PE3UCTEHTHICTb CTaE LLe BinbLu
BUpaxeHoto. Ha GionniBku, LLO YTBOPIOOTLCA YMOBHO-
NnaToOreHHNMM MIKPOOpPraHiaMamu B OpraHiami xassiHa,
TakoX BrMBaTb GakToOpu BHYTPILLHLOIO CepenoBmLLa:
ropMoHU, GepPMEHTU, aHTUTINA, EHOOreHHi aHTUBIOTNKMN,
iHWi MeTabonitn. BusHayeHHs ix BNAMBY BaXvBe ANs
po3pobku 3acobiB Tepanii iHdekLjii, CIPUYMHEeHNX NiB-
KOYTBOPIOIOYMMU BaKTePIMU.

PeyoBuvHM, BNVB Aknx Ha BionniBKM OOCNIOKYBaBCS,
obpaHi He BUNaaKoBo. Tak, He BUKIMKAE CYMHIBY, LLO Ha
NPOLLEC MNIBKOYTBOPEHHSA HA CNN30BIi 0600HLL K1LIeY-
HUKa BNIMBAOTb TPaBHi GEepPMeEHTH, i 0co6NMBO NpoTe-
iHa3n (TPUNCUH | XIMOTPUMCKUH), 34aTHI PO3LLenioBaT
BiNKoBI KOMMOHEHTM OOOJIOHOK GakTepiii Ta MaTpUKCy
GionniBkn. Bu3HauyeHHs1 BMNMBY OETEPreHTiB BaX/nBe
Ons po3pobkum 3acobiB aesiHdekuji, a ouiHka aji bakTe-
piodaris — ans Bubopy AieBMx npenaparis anas Tepanii
CTadinoOKOKOBUX iHPEKL, BUKIUKAHUX arpeCUBHUMW
MAiBKOYTBOPIOYNMM LLITAMAMU.

BusHayeHHs BRAMBYy poaeumncynbdarty  HaTtpito
(OCH) Ha yTBOpEHHSs GionniBok ctadinokokamu (Tabsn.
1) nokasano, Lo WinbHICTb 6akTepilt y 6ionniBkax 3MeH-
LUYETLCA NMPU NiABULLLEHHI KOHUeHTpauii JCH.

9k BuaHO 3 Tabnuui 1, Npy HaMEHLUIA KOHUEH-
Tpauiji ACH (0,05 mr/mn) KinbkicTb 6akTepiit y 6ionnisui
cknana 58,7% Big, KOHTPOO, NPW 36iNbLUEHHI KOHLEH-
Tpauii geteprenty oo 0,5 i 5 Mr/mMn WinbHiCTb NiBOK
we Ginblle 3MeHLWyBanacb, NPOTE He Tak 3HAYHO, SIK
0O4ikyBasnoCb, i CTaHOBMAA BignoBiaHo 52,3 i 42,2% Big,
KOHTpOno. Cnuparwymcb Ha OTpUMaHi gaHi, MOXHa
npunycTuTK, WO goaeunncynbdar HaTpilo, 9K getep-
reHT, CNPUYNHAE PYMHYIOYY Ait0 | HAa caMi KNITUHU cTa-
dinokoky, i Ha enemMeHTV MaTPUKCY, 3aBASKM YOMY Yac-
THa dikcoBaHUX y MiBLi GakTepili MOXe BUXOOUTU Y
BiJIbHY NMAAHKTOHHY dagdy, a LWiNbHICTb NiBKM BHACNIAOK
LLbOrO CYTTEBO 3MEHLLYETbLCS.

[Mpn BMBYEHHI BMAMBY XIMOTPUMNCWUHY Ha MpoLEeC
YTBOPEHHS 6ionniBku niadupanu KoOHUEHTpaLii depmeH-
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Tab6nuua 1.

Aia popeunncynbdarty HaTpilo Ha Gionnieky S. aureus

nana4,04107 BYO/mn. YMoBM NpoOBEOEHHS eKC-
nepyuMeHTy Bynn aHanoriYyHMMN 40 ONUCaHuX y
rnonepenHix ekcrepumeHTax i3 XiMmoTpUNCUHOM

KoHueHTpauii MokasHuku OnTMHHPT CepenHi Saa:;lcu;;z; ! 'D'eTepr.eHTOM' . .
noneumn- T'YCTUHU CYCNEeH3ili aHAveHHS 6akTepiii HaHi, npeacrtasneHi B 'ra6_nv||.u 3, _ Haq-lHo
cynbdary Ha- Y TPbOX MOBTOPAX ONTUYHOI y Gionnig- | AEMOHCTPYIOTb 3MEHLLEHHS Biomacu 6ionniBkn
Tpilo, Mr/MA (ﬂOB5>ZV(I)H:N>I<)Bmm FyCTIHMN ui, % sig | cTadinokoky maiixe y ABa pasu nicns TpboxX4o-
KoHTpoa | G0BOI iHkybauii 3 6akTepiodarom. MNpo ue cBia-
5 0,44 | 0,49 | 0,45 | 0,460,020 422 YUTb SHUXKEHHS NMOKA3HWKIB ONMTUYHOI LLiNIBHOCTI
05 055 | 0,59 | 057 | 0,570,013 52,3 MIKPOOHMX CYyCMEeH3i, OTPUMaHux 3 GionniBku,
0.05 067 | 061 065 | 06420023 587 00 51% NOPIBHSAHO 3 KOHTPOJIEM HATUBHOI 6io-
’ ’ ’ ’ i ’ nnikn. Taknin edekT, no-nepLue, 6e3yMOBHO Mo-
0 (KoHTponb) 1,09 1,10 | 1,08 | 1,09+0,007 100 ACHIOETBLCH IHPIKYyBaHHAM CTadiNIOKOKIB parom i

Ty, siki 6y 6 eKBiBaNIEHTHI TaKMM, LLIO peasnbHO iCHYIOTb
B OpraHiami. Y BMICTi KMLLEYHMKa
3[0pPOBOI IIOANHM KOHLEHTpau,is
XiMOTPUMNCUHY NpUBAN3HO [o-
pieHioe 0,025% Big, 3aranbHOro
06’eMy CEeKpPEeTY TOHKOI KULLKN.

HaCTYMHUM NiBNUCOM KNITUH XassiHa, NpoTe He
BUKJIIOYAETLCA MOXJIMBICTb NPUIrHiYyBasbHOI Aii daris Ha

ToMy B €eKCNepuMEHTI KiHUEBI
KOHLEHTpaLjii eH31UMy B JTyHKax
ctaHosunum 0,05, 0,025 i 0,0125

Mr/M.
9k BMOHO 3 Tabnuui 2, 3a
3pOCTalo4MX KOHLEHTpaLi  Xi-

moTpuncuHy — 0,0125, 0,025 i
0,05 Mr/mn — NOKasHMKM ONTUY-

Ta6nuug 3.
BusaHauyeHHs il cTadinokokoBoro 6aktepiodary Ha GionniBky
S. aureus
. % ONTUYHOI
OnTuyHa ryctuHa CepepHi 3Ha-
s h rycTUHU 3pas-
3pasku 3paskiB GionniBkM y YEeHHs1 ONTUY- KiB NODIBHSHO
TPbOX MOBTOPax HOI FYCTUHN P
3 KOHTpOoaem
Bionniskay npucTyT- | g 49 | 956 | 051 0,52 + 0,030 51,0
HOCTIi 6bakTepiodary
KowTpone (Gionniska | 4 e | 40> | 105 | 0104+0,017 100
6e3 nonaBaHHs dary)

HOI LLUiJIBHOCTI CyCneHs3in cra-

dinokoky 3 6ionniBOK 3HMXYKOTbCS nicns 3-0000BOi
iHkyOauii 3 pepmeHToMm no 63,3, 51,4 36,7% BiZHOCHO
KOHTpOS0. TOBTO pyiHIBHA Aist XIMOTPUMNCUHY BiIHOCHO
GionniBkM MiABULLYETLCS 3i 30iNbLUEHHSIM KOHLLEHTpaLi

Bnaue xiMmoTpuncuHy Ha yTBOpeHHs GioniiBKU KyJnbTypolo

S. aureus

NPOLEC YTBOPEHHSI MATPUKCHUX CTPYKTYP, SKi MOXYTb
PO34MHIOBATUCH NiA, AIEI0 NITUYHUX eH3UMIB sK aris, Tak
i 3PYMHOBAHMX KJIITUH CTAaiIOKOKY.

BucHoBku. Mpu BUBYEHHI BNAMBY aoaeumncynbda-
Ty HaTpil0 HA NPOLEC YTBOPEHHS Bio-
nniBoK ctadinokokamu BCTAHOBJIEHO,
WO i3 nMiaBULLEHHSM KOHLUEeHTpauji
[eTepreHTy 3MeHLLyBanach 30aTHICTb
CcTadiNoKOoKiB 40 MNAIBKOYTBOPEHHS.

Tabnuuga 2.

. | TOKa3HNKM ONTNYHOI FYCTUHM : 3anuukosa HasiTb MiHIMaNbHIN  KOHLLeHTpaLLi
KoHueHTpaLji i v CepepHi 3Ha- . y LeHTpaLy
X.iMOTp.I/II'IF())VIHy Cycneﬁ;ﬂ;@?;g.?ﬁ%iﬁ oTpu- ‘-Iel—?Hﬂ onTny- ;ygig/l'_lﬁBi?’KoT/fs;: (0,05 Mr/l\{li1) ﬂ.(;H 3MEHLLyBaB ryctu-
(iHueBi), Mr/mn (ROBXMHA XBUNI 540 HM) HOIi ryCTVHM KOHTPOMIO HY GakTepint y 6ionnisuj a0 58,7% no-

0,05 039 | 037 | 044 |040+0,027 36,7 p'B*;?”o 3 KOHTRONIEM.
iMOTPUNCWH  HalbinbL  BMpas-
0,025 0,50 0,61 0,57 |0,56+0,040 51,4 HO BIMJIMBAB Ha YTBOPEHHS GioniiBok
0,0125 0,67 0,69 0,71 | 0,69+0,013 63,3 Staphylococcus aureus 'y CBOIli Mak-
KoHTposb 100 | 1,11 107 | 1,0840,017 100 CUMaJIbHI KOHUEHTPauii (0,05 mr/
MJ1), WO NIATBEPOXKEHO 3MEHLLEHHSM
NnokKasHMka OMTUYHOI FYCTUHWU MIKPO-
bepmeHTy. OHoi cycneHsii 3 Gionniekn 0o 36,7% Bif KOHTPOSIO.

[aHi, npencrtaeneHi B Tabnuui 2, gaoTtb Nioctasn
rOBOPUTM NPO 3MEHLLEHHS KifIbKOCTi 6akTepiit y 6ionnis-
ui nig, gjeto XiMOTPUMNCKHY, WO Moxe O6yTn nos’s3aHo 3
rigponisom NoOBEepPXHEBMX Ta iHTerpasbHMX OiNKiB KNiTUH-
HUX CTIHOK CTadINIOKOKIB AaHOK NPOTEas30to0 i BHACIOOK
LIbOro — Ni3nCOM KJTiITUH.

3 MEeTOI0 BUBYEHHS BNMBY @ariB Ha YTBOPEHHS Bio-
nniBok ctadinokokamy 3acTOCOBYBaIN KOMEPLNHNIA
npenapart Bacteriophagum staphylococcus fluidum, ak-
TUBHICTb SIKOr0O Cno4vaTtKy nepesipsanv Metogom [pauja
3a 30aTHICTIO YTBOPKOBATY HEraTmBHi KOMOHIi Ha rasoHi
OOCNioKyBaHOrO KiiHiYHOro wrtamy S. aureus. Buxin-
HWiA TUTP BakTepiodary gopisHioBas 8,04108 BYO/mn, a
MOro KiHLeBa KOHLUEHTPALLs y JIyHKax niaHLWeToK cKna-

CradinokokoBuii 6akTepiodar TakoX MPOsIBUB 3HAYHY
PYVHIBHY Ajto BigHOCHO GionniBku. CnocTepiranock 3HM-
XEHHS N'YCTUMHU MIKPOBHUX CYCNEH3i, OTpuMaHmx 3 6io-
nniekn, maimxe Bagivi (51,0% Big, KOHTPOIIO YNCTOI KyJb-
Typu CTadifnioKoKiB).

MepcnekTBu nopanbwimnx pocnipxeHb. OTpu-
MaHi HaMu pe3dynbTaTy AOCNIoKEHb CBiAYaTb NPO HEOb-
XiOHICTb MOOANbLUOr0 BWBYEHHS BMAMBY 6iosoriyHO-
aKTVIBHUX PEYOBWH, OEeTepreHTiB, Ae3iHpeKTaHTiB Ta
AHTUBIOTUKIB SIK Ha BXe cchOopMoBaHi bionnisku, Tak i Ha
cam npoLec niBKOyTBOPeHHs. Lli faHi LONOMOXYTb Y BU-
piLleHi NUTaHb cTepunidaii pobouMx Ta XUTI0BUX NMpPU-
MilLleHb, Ae3iHdekuji pobo4nx NOBEPXOHb Ta 'y PO3POoOL
3aco06iB 60pOoTL6I 3 NATOreHHMM MiKPOOPraHi3Mamu.
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BMJIUB OETEPFEHTY, XIMOTPUIMNCUHY TA PATrIB HA YTBOPEHHSA BIOMJ1IBOK CTAGIJTOKOKAMU

CemeHuyk M. O., Cokonoeall. €., Bopob6eii €. C., BiHHikoB A. I.

Pe3iome. Y cTatTi npeacTaBneHOo pe3ynstaTy JOCiIOKEHb BINBY AeTepreHTy (aogeumncynsdarty HaTpito), Xi-
MOTPUMNCUHY, | cTadinoKOKOBOro dary Ha yTBopeHHs1 6ionniBku kynbTypoto Staphylococcus aureus. BCTaHOBNEHO,
L0 BCi NepeniyeHi YAHHNKU BUSIBASAIOTh BiAHOCHO CTadinoKOKOBOI 6ioniBKM PYMHIBHY Ail0, CTYNiHb K0T KOPEoe 3
MiABULEHHAM KOHUEHTPALLii 03HAYEeHNX PEHOBUH.

KniouoBi cnoBa: ctadinokok, 6ionniska, oeTepreHTn, XiMoTPUMNCUH, dar.
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BJINSSHUE OETEPIFEHTA, XUMOTPUMNCUHA U DATOB HA OGPA3OBAHUE BUOMJIEHOK CTADWUJIO-
KOKKAMMU

CemeHuyk M. A., Cokonora U. E., Bopo6eii E. C., BuHHukoe A. U.

Pe3iome. B cTtatbe npencTaBneHbl pe3ynbTatbl UICCNeS0BaHUN BIUAHUS OeTepreHTa (gogeumncynsdara Ha-
TpUN), XUMOTPUNCUHA, 1 CTadUIIOKOKKOBOr0 dara Ha o6pasoBaHme OMONNEHKN KynbTypoli Staphylococcus aureus.
YCTaHOBNEHO, YTO BCE NMEpeYncrieHHble hakTopbl NPOSIBASIOT OTHOCUTENBHO CTAdUIOKOKKOBOM OMOMNEHKN ae-
CTPYKTMBHOE OeNCTBME, CTENEHb KOTOPOro KOPPENUPYET C MOBLILLEHNEM KOHLEHTPALNM YKa3aHHbIX BELLLECTB.

KniouyeBbie cnoBa: ctaduinokokk, OMONNEHKA, AETEPreHT, XUMOTPUMNCUH, dar.

UDC: 579.86-262:577.152.344: 578.81:661.185

INFLUENCE OF DETERGENT, CHYMOTRYPSIN AND PHAGES ON BIOFILMS FORMATION BY STAPHY-
LOCOCCUS

Semenchuk P. A., Sokolova l. E., Vorobey E. S., Vinnikov A. I.

Abstract. The aim of this work was investigation of influence of sodium dodecyl sulfate, chymotrypsin and
phages on formation of biofilms by staphylococcus. Biological objects of study were able to film formation of clini-
cal strain of Staphylococcus aureus isolated from patients with disorders of the gastrointestinal tract and bacterio-
phages from commercial preparation «Bacteriophage staphylococcal liquid» (JSC «Biopharma», Ukraine).

To establish a dedicated clinical strain belonging to the species S. aureus were checked its physiological and
biochemical properties, such as hemolytic, lipase and lecithinase activities in accordance seeding bacteria on
blood and milk-yolk-salt agar, and also plasmocoagulase activity was determined using citrate rabbit plasma.

Staphylococcus are capable to strike almost any organs and tissues of the human body. One of the important
factors of pathogenic S. aureus is formation of biofilms, which is part of the life cycle and protect of bacteria from
adverse environmental factors. The forming film staphylococcus rapidly acquire antibiotic resistance, and in micro-
bial associations with other agents resistance is even more pronounced. The factors of internal environment such
as hormones, enzymes, antibodies, endogenous antibiotics and other metabolites influence essentially on biofilm-
forming ability of opportunistic microorganisms.

The substances whose effects on biofilm studied, chosen not by chance. Thus, there is no doubt that the pro-
cess of film-forming on the mucosa of the intestine depend on digestive enzymes, especially proteases (trypsin
and chymotrypsin) that can break down the protein components in the cell walls and membranes of bacteria and in
matrix of biofilms. Determination of detergent effects on film-forming ability is important to develop means of disin-
fection. The study of bacteriophages action is need for creation of effective drugs for treatment of staphylococcal
infections caused by film-forming strains.

For biofilms growing 0.4 ml suspension of S. aureus, 1.5 ml nourishing broth and 0.1 ml examined substances
in according concentration carried in each well of laboratory plate. The samples were incubating at 37°C during 72
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h. After cultivation the medium rest removed from wells, the sediment dissolved in 2 ml physiological solution and
tested the optical density at 540 nm.

Definition of sodium dodecyl! sulfate (SDS) influence on formation of biofilms by staphylococcus shown that
optical density of bacteria in biofilms decreases with increasing concentrations of SDS.

At the minimal concentration of SDS (0.05 mg/ml) the number of bacteria in the biofilm was 58.7% of control,
increasing detergent concentrations (0.5 and 5 mg/ml) some more reduced biofilm density, but not so much as
expected, and amounted to 52.3 and 42.2% of controls. Based on the findings, we can suggest that sodium dodecyl
sulfate, as detergent, causing destructive effect on the cells of themselves staphylococcus and the elements of the
matrix, so that part of bacteria fixed in the biofilm can come in free planktonic phase, and the density of the film as
a result significantly reduce.

Inthe study chymotrypsinimpact on the biofilm-formation the enzyme concentrations selected so that they would
be equivalent to the one that really exist in the body. The chymotrypsin concentration in healthy human intestinal
is approximately equal to 0.025% of the total volume of secretions of the slim intestine. So the experimental final
concentrations of enzyme in the wells of plate were 0.05, 0.025 and 0.0125 mg/ml.

The optical density figures of staphylococcus suspensions in biofilms for increasing concentrations of
chymotrypsin (0.0125, 0.025 and 0.05 mg/ml) were reduced after 3-day incubation with the enzyme to 63.3,
51.4 and 36.7% compared to control. Therefore destructive action of chymotrypsin relatively biofilms raise with
increasing concentration of the enzyme.

To study the influence of phage on the formation of staphylococcus biofilms used commercial preparation
Bacteriophagum staphylococcus fluidum. The phage activity is first checked by Gracia method in their ability to form
negative colonies on the medium with investigational clinical strain of S. aureus. The initial titre of bacteriophage was
equal to 8,0 4 108 BFU/mlI (bacteriophage forming units) and its final concentration in the wells was 4,0 4 10" BFU/
ml. The obtained experimental data had demonstrated reducing of staphylococcus biomass in biofilm almost twice
after three days incubation with the bacteriophage, namely the optical density of microbial suspensions obtained

from biofilm decreased to 51% compared to the control of native biofilm.
Keywords: staphylococci, biofilm, detergent, chymotrypsin, phage.
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LUUPKYNFLUIA TrPUBIB POAY CANDIDA Y BHYTPILWHbOMY CEPELOBMULLI
BATATONMPO®IJIbHOIO CTALIOHAPY

"HauioHanbHui BiliCbKOBO-MeAUYHUM KNiHiYHuM ueHTp MO Ykpaiium (M. Kuis)

2ykpalHcbKa BilicbKOBO-Meau4yHa akagemia (M. Kuis)
30Y «lHcTUTYT rpomapcbkoro 3popoe’a im. 0.M. Mapaeesa HAMH Ykpaiuun» (M. Kuis)

CratTa HanmcaHa no peaynbratam AuMcepTauinHol
poboTn «HaykoBe 0OrpyHTYBaHHSI MikpobGionoriyHoro
MOHITOPUHIY Ta NPOMdiNakTUYHNX 3axX0AiB BHYTPILLHbLO-
nikapHsAHOI KaHAMA03HOI iHdekLji B ymoBax 6araTtonpo-
®inbHOro cTauioHapy» Ha 3000yTTS HAYKOBOrO CTyMeHs
KaHauparta 6ionorivyHux Hayk 3i cneuianbHocTi 14.02.01
— ririeHa Ta npodeciiHa NaTtoforis Ta HayKoBO-40CNI4-
HOi po60TK «OBrpyHTYBAHHSA MPUHLMNIB | KPUTEPIIB ri-
rieHiyHoi ouiHKM 3acobiB HopMarni3auii BHYTPILUHbOro
cepenosuwa xutna» 2015-2017 pp., Ne gepxxaBHOi
peecTpauji 0115U000649.

BcTyn. B ocTtaHHi poku KinbkicTb iHBa3nBHUX rpnb-
KOBUX iHEKLN, LLLO BAHMKAIOTb Y BiAINEHHAX peaHima-
uii (BPIT), nomiTHO 3pocna, SK i piBEHb 3aXBOPIOBAHOCTI
Ha Miko3u B uinomy [2]. Mpubu pony Candida i3 paHry
LOBOJIi PIAKO 3yCTpiYaeEMUMX NATOrEHIB CTanu OAHVMUN 3
OCHOBHMX OMOPTYHICTUYHUX MIKPOOPraHi3MmiB, 30aTHUX
BUKJIKATW BHYTPILWHbOMIKAPHAHI iHbekuii. dakTny-
HO rpmbu Candida € 30yaHMKOM nNpmnbnnaHo 15% Bcix
BHYTPILLHLOrOCITaNnbHUX iHdekuili [8]. Ix yacTka B 3a-

jannasobkova®@ukr.net

ranbHin CTPYKTYpPi iHDEKLin, NOB’a3aHNX 3 HadaHHSAM
MeONYHOI JOMOMOrn, 3asexHo Big crneuianisawii Big-
nineHHa moxe gocsaratn 30% [1]. HarinowmpeHiwmnmn
36ynHukamm mikosiB y BPIT € Candida spp., Aspergillus
spp. i Rhizopus spp. Y BlJ1-iHdikoBaHMX nauieHTiB BU-
ABNSAOTb Takox Cryptococcus spp. Y CTPYKTypi Buaine-
HUX MiKpoMiLeTiB y xBopux BPIT nepesaxatote Candida
spp. i Aspergillus spp., siki 3ymoBntoloTb Binblie 95%
iHBa3MBHUX rPUOKOBUX iHdeKLin [3,12].

XipyprivHi BTpy4aHHS CNpUA0Tb BUHVKHEHHIO iHBa-
3MBHUMX MIKO3IB Ta € OAHMMW 3 HANBaXINBILLMX PaKTO-
piB LBOro 3axBOPIOBAHHA. Bigomo, wo yactoTa KaHan-
nemii cepepn, nauieHTiB xipypriyHux BPIT ctaHoBUTL 6,9
Ha 1000, wo nigsuwiye netanbHicTb Ha 20-49% [11].
[MokasaHo, WO BHYTPILWHbOMIKAPHSAHE iHDIKyBaHHSA na-
uieHTiB BPIT rpmbamun moxe matm ik ek3oreHHe (3a-
PaXEHHS Bif, IHWKWX NaAUIEHTIB, NepCcoHany, npegmeTmn
nornany, MeanyHe obnafiHaHHS, 3 NOTOKaMM MOBITPS,
PYKOMUWMNHMK, TOLWO), TakK i EHAOreHHE NOXOOXEHHS (Mi-
KpobioTa camoro xeoporo) [3]. IHTEHCUBHICTb KOHTaMi-
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