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DAroO4vYTJ/IMBICTb CTADPIJIOKOKIB Y BIOMJ1iBLU|I

AHinponeTpoBCbKUii HaLioOHaNbHUI YHiBepcuTeT iMm. Onecs MHyYyapa (M. AHinponeTpoBCbk)

Pob6oTy 6yno BMKOHaAHO Yy Mexax Oep>XOmXeTHOI
Temun «CTPYKTYPHO-@DYHKLIOHANBbHI 0COBNMBOCTI Npu-
POOHMX MIKPODIOLEHO3IB Ta MexaHi3Mu 06ionorivyHoi
nii MikpobHux npenapaTis» (Ne nepxxaBHOI peecTpadiji
0115U002385), 10 BUKOHYETbLCS Ha kadeapi Mikpobio-
norii, Bipyconorii Ta 6ioTexHonorii JHiNponeTpoBCbKO-
ro HauiOHanbLHOro yHiBepcuteTy iM. Onecsa lNoH4yapa.

Bctyn. 3rigHO CyYacHUMM YSBNEHHSM OinbLUiCTb
MiKpOOpraHi3amiB — rocnogapis @aris, iCHylOTb Yy Ha-
BKOJIMLLIHBOMY CepenoBULLi Y BUMMAAl cneumdiyHo op-
raHizoBaHux, MpukpinieHnx Ao cybctparty 6ionniBok,
Wwo GopMYIOTbCS Ha NOBEPXHi po3ainy pisHux ¢as [6].
B paHuii yac € 6araTto Bu3Ha4eHb OionniBok. 3a3suyan
BOHU AIBNSIOTb COOO0I0 CKNAAHI arperaty MikpoopraHtis-
MiB, MPUKPINJIEHi A0 iIHEPTHUX MOBEPXOHb, | BKJIIOYAIOTb
npoaykTu ix xutregianeHocTi [8]. Lle cknagHi anHamiy-
Hi CTPYKTYpKU, B SIKMX BioOyBalOTbCSA Pi3HI MeTaboniyHi
npoLecK, a TakoX B3aeEMOLiA MK KNITUHAMM i iX KOM-
noOHeHTamMn. Y NpupoLHbOMY CEPELOBULLI — LLe 3MiLlaHi
MiKpOOHI cninbHOTK, Ae B BiNbLIOCTI NnepeBaxatoTb MNPo-
KapioTun, ane 3ycTpivaloTbCs i eykapiotn [5].

JNisnc 6akTepianbHUX KNiTMH B GionniBLi MOXe Bif-
OyBaTMCA AK NPUPOLHMM LUASXOM MPW iX CTapiHHi, TakK
i Nnpn B3aemogmii 3 baktepiodparamu. Konu dar Bctynae
B KOHTaKT 3 OionniBkolo, noganblui B3aemogji Bindy-
BAlOTbCS B 3aNIEXHOCTI Bif, CNPUAHATAMBOCTI BaKkTepii
GionniBkn g0 dary i HagaBHOCTI pPeuenToOpPHUX OiNSHOK.
Akuwo GakTepiodar TakoxX Bosiogie depMeHTamu, Lo
po3kiagaloTb nosicaxapuon, abo 3aiicHIoE Ni3nc Mmi-
KPOOHWX KNiTWMH, TO UiniCHICTb GionniBkn Moxe 6yTu
WBMAKO nopyweHa. OgHak MoXe CKIacTucs i cnisic-
HyBaHHsI MiX ¢darom i GakTepisMu-rocnogapsiMm Bce-
peauviHi 6ionniskn. laneko He A0 KiHUs 3p03yMini B3a-
€MOBIOHOLLEHHS GionniBku 3 6akTepiodparamm, TOMy Lis
npobnema notpebye noaanbLOro BMBYeHHs [3,4].

Y 3B’A3KYy 3 UMM, MeTol pob6oTu 6yno AoCNIaNTH
YYTAUBICTb A0 NikyBaslbHUX NpenapaTiB bakTepiodaris
wtamiB Staphylococcus aureus, BuaineHux npu aucoi-
03i LLTYHKOBO-KULLIKOBOIO TPAKTY.

006’ekT | MeTOoaU pocnigXXeHHA. JocnioKeHHs 3i
wtamamMum ctadinokokis NnpoBoanam Ha 6asi naboparo-
pii mikpo6ionorii Ta imyHonorii 1Y «<HJI factpoeHTepo-
norii HAMH YkpaiHn».
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O6’exkTOM pocniopkeHHs Oyna 4acToTa BUSIBIIEHHS
4yyTAMBOCTI 00 GakTepiodarie GionniBKOYTBOPIOKUMX
LITaMiB 30/10TUCTOro cTadinokoka.

MpenmeT pocnigxeHHa cknagany Wwramm S. aureus,
BUAineHi Big 51 ocobun 3 ancbio3amm LLYHKOBO-KULLIKO-
Boro Tpakty (LLUKT). Matepianom ons nocnigxeHb 6ynu
3pasku ¢ekanin (n=51). BuginerHs, ineHtudikauito Ta
OocnimkeHHs 6ionNoriyHMxX BNacTUBOCTEN BakTepiin npo-
BOAMNN 3rifHO 3 Haka3oM «O6 yHUdUKauum MMkpoobmo-
JIOrn4yeckmx (6akTepnonorm4eckrx) MeTogoB UCcCneno-
BaHus» [1].

Bci kynbTypu, igeHTUdIKOBaHI 9K HanexHi 0o Buay
S. aureus pocnigxysanu Ha NposiB niaas3mokoarynas-
HOI, ninasHoi, NneuuTiHa3HOI, remMoniTuyHoi Ta ibpu-
HOMITUYHOT akTUBHOCTI. Bu3dHavanm ix 3gartHicTb 00
YTBOPEHHS GionniBKM Ta YyTIMBICTb A0 JiKyBaJIbHUX
npenapartis 6akTepiodaris.

[na BU3HAYeHHs 30aTHOCTI 00 dOopMyBaHHs Oio-
NAiBKW YUCTY KyNbTypy BWAINIEHOro LWTaMy BuCiBa-
N Y NYHKN iIMYHOJIOMYHOIrO MNfaHweTa y KiflbKOCTi He
MeHwe 105 KYO/mn. MnaHweT iHkybyBanu npu +37°C
npoTtsarom 3 Oid. Akwo y ueli nepion dopmysanacs 6io-
nniBka — NOBEPXHEBUIN YN NMPULOHHWI PICT Y NyHL, WO
[aBasB MJiBKy, fka npu BuaaneHHi cepefosuLla ocigana
Ha CTiHKax, TO WTamM BBaXanu niiBKOyTBOPIOIOYNM.

BuBYeHHS 4yTNnBOCTI A0 6akTepiodarie 30iMCHIOBa-
N1 KpanenbHUM MeToaoM [2] ana npenapartiB ctadino-
KOKOBUIA 6akTepiodpar cTadinokoKOBUI PiaKniA, iIHTeCTi-
dar Ta niobakrepiodpar (HMO «Mukporen», PD).

PesynbtaTtn pocnipgXxeHb Ta iX OOGroBOpPEeHHS.
Mpw npoBeneHHi pocnigxeHb 6yno BiaibpaHo 51 3pa-
30k GiosioriyHoro martepiany. 3a pesynsratamu Oochi-
IkeHb Oyno BCTaHOBNEHO, Wwo y 31 3pasky 3 51 no-
cnigxeHoro 6yno BMSBNEHO cTadifioKOKN, L0 CKIano
60,8% (puc. 1).

3a pesynbTatamu BUOOBOI igeHTUdIKaLi BcTa-
HOBJIEHA HaNexXHIiCTb BUAINEHUX wWTamMmiB A0 3 BuAiB
(puc. 2).

YacTtka S. aureus cepepn BuaineHux wramis cradi-
JIOKOKIB 6yna HarbinbLwoto i ctaHoBuna 51% (26 wra-
MiB). TakoX 3i 3HA4YHOKO HacTOTOl, fika Oyna maiixe
OQHAKOBOIO 3 nonepedHiM 3Ha4YeHHsaM, BUAINSNn
S. epidermidis — 45% (23 wTamun). HalimeHLua YacTtka
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B Cradinokok B IHLwi

Puc. 1. Yactota BusiBneHHs cradinokokis
npu auc6iosi LUKT

cepen BuaineHnx wramie — 4% (2 wramu) 6yna ineHTn-
dikoBaHa sk HanexHa oo suay S. saprophyticus.

[na Bcix wTtamiB S. aureus 6yno NpoBefeHo [0-
CNiIXEeHHs 30aTHOCTI yTBOptoBaTu Gionnieky. MNokasa-
HO, WO 19 (73%) wTramiB yTBOpPIOBANM Gionnieky, iHWi 7
(27%) — He NPOSIBUAN 3AATHOCTI 4O YTBOPEHHS Bionnis-
Kk (puc. 3).

BuBYeHHS 4yTAIMBOCTI 40 GakTepiodaris 4O3BONIIO
BCTAHOBUTMU, WO BCi 26 wWTamiB 3010TUCTOro ctadino-
Koka Manu YyTameicTb 00 dariB 3 skoro-Hebyap i3 3a-
CTOCOBaHMX NikyBanbHMX npenapartis ([iobakTtepiodar,
IHTecTidar Ta bakTepiodar cTadinoOKOKOBUA PioKMii).
Jeski wramm nposiBAsSAn YyTAMBICTb OO BCiX npenapa-
TiB, iHWIi — 40 OKpemux (puc. 4).

3HayHOi pi3HMUI MiXX YyTnMBICTIO OO0 darie 3 niky-
BaNbHUX npenaparTiB «[liobakTepiodar» Ta «bakTepio-
dar ctadinokokosuii» He BuaBNeHo. bnnsbko 80-90%
LwTamiB 6ynv YyTAMBMMU A0 HUX. BUHATOK cknagano Bu-
KOpUCTaHHA npenaparty «IHTecTi-6akTepiodar»: cepen,
MAiBKOYTBOPIOKOUMX i30N1ATiB 4yTnMBMMU 6yno 51%.

Mnamun nisncy 6ynn noBHUMK abo 3 BakTepiabHUM
POCTOM, LLLO CBiAYMI0 NPOo BifblLUe YN MEHLLIE BUPAXEHY

100

4%

45% 51%

@ S.aureus
[1S.epidermidis
B S.saprophyticus

Puc. 2. Buposuii cnekTp ctadinokokis

YYTAMBICTb 40 ¢ariB 3 NeBHUX Npenaparis. Y rpyni nnis-
KOYTBOPIOOYMX LUTAMIB 3/IMBHUIM Ni3nC 3adikcoBaHO
ona 51% wramis.

BincyTHicTe 100%-ro edekTy 4yTnMBOCTi € TUMNO-
BUM sBULLEM Ona daroTeparnii, agxe peuentopu Ha
NoBepPXHi bakTepianbHOI KNITUHK Ta peuenTopu daris
€ BapiaTMBHMMMK CTPYKTYypamMmu. Mpun BUKOPUCTAHHI MO-
HoBaneHTHMX darie edekT 3a3smyanr He cqarae i 15%
Ons wramie 6akTepiil, oTpUMaHUX 3 PI3HUX OXepen.
Came TOro Ha cyd4acHoMy eTani 4OCNioXeHb PEKOMEH-
nyeTtbes [9] BMKOPUCTaHHS «baroBux KOKTENniB», A0
cknany sIkux BXoAaTb pi3Hi 6akTepiodarn. Taka amiwa-
Ha cucTeMa A403BONTL NPU BUKOPUCTaHHI daris gocsar-
TV BinbLUOi ePeKTUBHOCTI Aji.

Cnig BigMiTUTK, WO OOHUM 3 HeponikiB daris, 3-3a
SIKOrO BOHW NMOCTYNWUNCH aHTUBIOTMKaM, € BUCOKA Cre-
undivHICTE A0 KNiTMHWM rocnogaps. Tak, Bipyc 3paTeH
SHULNTKX JIMLLIE YYTAMBI WUTamMu, a TOMy Mpu AiarHoc-
TUYHI NnOMUNLi (HeENpaBWSibHE BU3HAYEHHS 30yaHMKA)
abo npu HeYyyTAMBOCTI WTamy GakTepii A0 AaHOro Bi-
pycy, MOXMBI HeBAAYi Tepanii. Y LbOMy CeHci aHTUOI-
OTUKM LUMPOKOro CMeKTpy Aii MalTb 3Ha4YHI nepesaru
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CradinokokoBui
OakTepiodar

& lMNniBkoyTBOPIOKOYI
He yTBOpPIOIOTL BionniBku

Puc. 3. YacTtoTa BUSBNEHHA 30aTHUX
A0 YTBOPEHHS GionniBku WTamie

89 87,5

51

IHTecTiGakTepioda MiobakTepiodar

m MniBkOyTBOPIOIOYI LUTAMK

Puc. 4. YacTtoTa BUSIBNIEHHS 4yTIMBUX A0 ¢ariB 3 flikyBa/llbHUX NpenapariB

wTamiB 3o0510TUCTOro cradinokoka
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Hapg 6akTepiogdaramm: BOHU 3HULLYIOTb BCi Mikpoopra-
Hi3MKM, y TOMY Ynchi i 36yaHMKa ypaxeHHs [7].
BucHoBku
1. BcTaHOBNEHO, WO YacToTa BUsSBNEHHA cTtadino-
kokiB npu gucbiosi LUKT y pocaigxysaHomy martepiani

0o «IHTecTidary» cepeg, niiBKOYyTBOPKOYNX i309TIB
yytnusumn 6ynmn 51%.

MepcnekTUBM NoganblUNX JOCHILKEHb. 3 Orns-
Oy Ha OyMKYy Npo Te, Wo nuwle aHTubioTukoTepanii npm
nigo3pi Ha Ancbio3 Mmoxe BYTU HEAOCTATHBLO Chif, 34ii-

CHIOBaTM MOLUYK A00aTKOBUX MAapKEpPIB, Y TOMY YUCHI
i cepepn, GionoriyHMx BNACTUBOCTEN MIKPOOPraHi3MmiB,
WO MOXYTb BUpIWMTM npobnemy aucbioly. Hacam-
nepepn MoBa iige npo 6akrepiodaroTepaniio, K oOauH
3 WNAXiB NiKyBaHHSA ANCOio3y.

ABTOpPM BUCNOBMIOIOTL NOASKY 3aBigyBadvy nabopa-
Topii Mikpob6ionorii Ta imyHonorii Y «HAl lactpoeHTe-
ponorii HAMH YkpaiHn» (M. JHinponeTpoBCbK) KaHAN-
naty 6ionoriyHmx Hayk, goueHTy B. €. KyaopsBuesili 3a
MOXJIMBICTb NPOBEAEHHS A0CNiaXeHb Ha 6asi nabopa-
TOPIi.

cknagana 60,8% (31 3pa3ok MicTuB L 6akTepii).

2. Bci BugeneHi wtamu ctadinokokie 6yno ineHTun-
dikoBaHO 51K HanexHi 0o BuaiB: S. aureus — 26 (51%),
S. epidermidis — 23 (45%), S. saprophyticus — 2 (4%).

3. MokasaHo, wo 16 (61,5%) wTamie S. aureus
yTBOptoBanu 6ionnieky. MoHan, 70% nniBKOYTBOPIOOYMX
wTamMis NPoAyKyBanu ninas3mokoarynaay, ninasy, neum-
TiHa3y, XenatnHasy ta reMonisnHu.

4. MoHap, 87,5% wrtamiB 6ynun vyytnmemummu o «Mio-
GakTepiodary» Ta «bakrepiodary cradinokokoBoro»,
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DArovyYT/IUBICTb CTAPUTOKOKIB Y BIONJIIBLLI

Kawuk O. O., BopoHkoBa O. C., BiHHikoB A. I.

Pe3iome. AKTVBHE MOLUMPEHHS LWITaMiB CTadiNoKOKiB K 30YAHUKIB ypaXeHb NIOAVMHN Ta 3Ha4Ha ixX CTilKiCTb
[0 aHTMBIOTKKIB BKA3ylOTb HA HEOOXIAHICTb MOLLYKY NiKapCbkux 3ac06iB, 0O AKMX MIKPOOPraHi3Mu € YyTAUBUMMN.
Mo BigHOLWEHHIO 00 cTadiNoKOKIB TakuMK npenapaTtaMmm MoXyTb cTatn bakTepiodarn. MeTtoro pobotn 6yno oo-
CniguTn YyTNMBICTb A0 NiKyBasNibHMX NpenapartiB bakTepiodaris WramiB S. aureus, BUAINEHNX Npu AMcoiosi LWyHKOo-
BO-KWULLIKOBOIrO TPakTy. [lns NpoBeAeHHs A0CHiAXEHb BUKOPUCTaHi 6akTepionoriyHi Ta BipyconorivyHi metoan. Y pe-
3ynbTaTi 4OCNioKEHHS BCTaHOBNEHO, Wwo'y 31 (60,8%) 3pasky 6ynu BusiBneHi ctadinokoku, 3 akux 26 (51%) wramis
BiAHeCceHo 0o Buay S. aureus, 23 (45%) wramis — 0o S. epidermidis Ta 2 (4%) — 0o S. saprophyticus. NoHapn, 87,5%
wtamis 6ynun yytnmemmm Ao «lMiobaktepiodpary» T1a «baktepiopary cradinokokoBoro piakoro», a oo «IHrectidary»
cepep, NNiBKOYTBOPIOIOYMX i30NATIB 4yTAansmnmmn 6ynm 51%.

Kniouogi cnoea: cradinokok, 6ionniska, paro4yTnmeictb, Ancbios.
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®DAro4yYBCTBUTEJIbHOCTb CTAPUITOKOKKOB B BUOMJIEHKE

Kawuk A. A., BopoHkoBa O. C., BuHHukoB A. WU.

Pe3iome. AKTVMBHOE pPacnpoCTpaHeHue LTaMMOB CTadUIOKOKKA Kak BO3OyauTenelt nopaxeHuii yenose-
Ka 1 3HaAYNTENbHAs UX YCTOMYMBOCTb K aHTMOMOTMKAM yKa3blBAlOT HA HEOOXOAMMOCTb MOUCKA NEKAaPCTBEHHbIX
CpencTB, K KOTOPbIM MUKPOOPraHnU3Mbl HyBCTBUTENbHbI. [10 OTHOLLEHMIO K cTadUNoKoKKam TakumMn npenaparamMmm
MOryT cTaTb 6akTepunodaru. Lienbio paboTbl 66110 MCCneaoBaTb HyBCTBUTENLHOCTL K lie4ebHbIM npenapaTtam 6ak-
Tepnodaros WTaMMOB S. aureus, BblAENEHHbIX NPU ANCON03e XenyaoHHO-KMULWEYHOro TpakTa. Ana npoBeaeHus
MCCNeaoBaHUIn NCNONb30BaHbl GAKTEPUONOrMYECKME N BUPYCONOrnyeckmne metoabl. B pesdynstate nccnenosa-
HWSA yCcTaHOBNEHO, 4To y 31 (60,8%) obpasLiax 6biiv 06HapyXeHbl CTapUNIOKOKKM, U3 KOTOPLIX 26 (51%) wtammoB
OTHEeCeHbIl K Buay S. aureus, 23 (45%) wrtammoB — K S. epidermidis u 2 (4%) — k S. saprophyticus. Bonee 87,5%
LWTaMMOoB ObIIM YyBCTBUTESbHBI K «[TnobakTepnodar» n «bakreprodara ctadpmnokokkoBOro Xuakoro», a K «MH-
TecTudary» cpeam nneHkoobpasyloLLMX N30NSTOB YyBCTBUTENbHBIMU Oblnn 51%.

KnioueBble cnoBa: ctadunokokk, bronneHka, Gparo4yTnmeucTb, AMcOmos.
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SENSITIVITY TO PHAGES OF STAPHYLOCOCCI IN BIOFILM

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

Abstract. According to modern concepts, most microorganisms are carried the phages and been in the en-
vironment in the form of specific organized structure, attached to the substrate, known as the biofilms. Lysis of
bacterial cells in the biofilm can occur naturally when they are aging, and under the interaction with bacteriophages.
When phage have a contact with cells in biofilm, further interactions occur depending on the bacterial susceptibil-
ity in film status to phages that depend on the presence of specific phage receptor sites on surface of bacterial
cell. If bacteriophage also has enzymes that decompose polysaccharides, or performs lysis of microbial cells, the
integrity of the biofilm can be quickly broken. However, it may arise and coexistence between phage and bacteria
inside the biofilm-owners. Not well understood the relationship of biofilm and bacteriophages, so this issue needs
further study. Active dissemination of staphylococci strains as causative agents of human infection and fact of their
resistance to antibiotics point to the need to find the drugs to which these organisms are sensitive. In relation to
staphylococci such drugs can be find among bacteriophages.

Phages can be multiply in the biofilm in large amounts to achieve complete infection and kill bacteria — this is
a passive process. In contrast, treatment with the active biofilms for achieving direct antibacterial effect requires
much less phages. Passive treatment may be carried by the phages modified so that they could not occure produc-
tive infection. In some cases passive processing may be implemented using many phages to bacteria that were
lysed literally. At least under the passive treatment the phage added as needed to achieve the desired level of de-
struction of bacterial biofilms, without relying on the completion of phages produced by replication in situ within bio-
films. The death of cells in biofilm by a passive treatment is a function of the rate of absorption of the phage, and the
opportunities arising from this velocity lysis (active penetration of the phage). With active handling phages should
give enough offspring to infection (a large number of output) for their high activity. Thus, the active biofilm treatment
requires a high activity during the growth of the phage population. Various attacking enzymes may be combined
with phages, or to run the penetration phages or for spreading of bacteria or biofilms, against which may be effec-
tive in the or another ingredient exposure. When destroying biofilms are no special differences between the authors
of active and passive methods of processing. This is due to the fact that when detecting the formed biofilm bacteria
density is already relatively high, and implies that there is at least a small possibility to amplify phage densities suf-
ficient to control biofilms. The aim of research was to investigate the sensitivity to bacteriophages drugs of strains
of S. aureus, isolated from persons with signs of gastrointestinal tract dysbiosis. For research were use bacterio-
logical and virological methods. In the study was found that 31 (60.8%) samples contain staphylococci, of which 26
(51%) strains identified as S. aureus, 23 (45%) strains — as S. epidermidis and 2 (4%) — as S. saprophyticus. More
than 87.5% of strains were susceptible to “Piobacteriophage” and to “Bacteriophage staphylococcal liquid”, and to
“Intestiphage” among filmforming isolates susceptible were 51%.

In view of the opinion that the only antibiotic therapy for suspected dysbiosis may not want to search additional
markers, including biological properties of microorganisms that can solve the problem of dysbiosis. First of all, it is
about phage therapy as one of alternative way to treat the dysbiosis.

Keywords: staphylococci, biofilm, sensitivity to phages, dysbiosis.
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