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BMNJiuB HAHOYACTUHOK CPIBJIA HA ®OPMYBAHHSA BIOMNJIIBKU
BAKTEPIAMU ENTEROCOCCUS FAECALIS

AY «IHcTUTYT enigemionorii Ta iHpekuiiiHnx xeopo© im. J1. B. (pomalueBcbKOro

HAMH Ykpaiuun» (m. KuiB)

JocnigXeHHs BUKOHAHI y BiANOBIAHOCTI 3 Hanps-
MOM HayKOBO-ZOCiAHMX pobiT nabopaTopii MeanyHoi
Mikpob6ionorii 3 My3eemM naToreHHUx oas JoANHN Mik-
poopraniami Y «IHCTUTYT enigemionorii Ta iHbeku,in-
HUx xBopo6 iM. J1. B. lpomatuescbkoro HAMH YkpaiHu»
Ta € ¢pparmMeHToM Temu: «[laToreHeTuyHe 3HaYeHHs
GionoriyHMx BnacTMBocTelr 30yaHMKIB Ta MiXXKMIKPOOHOI
B3aemMofji npu iHdekuiax, 06yMOBIEHNX YMOBHO NnaTo-
reHHUMM MIKpOOpraHiamamu, Ta yAOCKOHaNEeHHSs Adia-
FHOCTUKM i NPOdINakTUKN LMxX 3axBoptoBaHb» (Ne nep-
xaBHOi peecTtpauii 0113U000074).

Bctyn. OpHum i3 ¢dakTopiB po3BUTKY KaTeTep-
acouioBaHnx iHdeKuin cedvoBuBigHUX wnaxie (KA-
ICBLU) € TpuBanictb karetepu3salii, gka noainsaeTbcs
Ha KOPOTKOTEpPMiHOBY (00 7 AOi6) Ta AOBroTepmMiHOBY
(6inbwe 7 pid) [1]. TpmBana kaTeTepusaLis CTBOPIOE
€KOJIOTiYHY Hily Ans HaAMIPHOrO PO3BUTKY MOnynsuii
pe3naeHTHOI Mikpodnopwn nioguHn. Hacamnepen, ue
3YMOBJIEHO B/IACTMBOCTSMM MIKPOOPraHi3MmiB, siKi KOJ0-
Hi3YyIOTb eniTenianbHi NOBEPXHI YPOreHiTasbHOro Tpak-
Ty Ta GOPMYIOTb BIONNIBKN, CIPUYMHIOYN Y MiCUSAX iX
nokanizauii 3ananbHi Npouecu, Lo nexaTb B OCHOBI
naToreHesy UMCTUTIB, YPETPUTIB, NMieoHedpuTiB TOLLO
[4]. 3 ornsany Ha Le nonepenXeHHs NepBUHHOI KOHTa-
MiHaLji iMnnaHTaTiB (B HalWOMy BUMAAKYy — KaTeTepis)
i NpUrHiYeHHsa GopMyBaHHSA 6iONIBOK HA LX MeOMYHNX
3acobax € akTyasbHOK NPOBEMOIO Cy4acHOI MeauLn-
HW i Bionorii [4,5]. 3rigHo niTepaTypHUX AaHUX BUOOBUIA
cknag, sk MIiKpOOpraHi3MiB-KOHTaMiHaHTIB KaTeTepis,
Tak i 30yaHukiB KAICBLL Hapg3BMYanHO Pi3HOMaHITHUIA.
Cepen rpaMno3nTMBHUX OakTepihi B OCTaHHIN nepi-
on y po3sutky KAICBLL nepeBaxatoTb NpeacTaBHUKM
poay Enterococcus [5]. 3acTocyBaHHS HAHO4YACTMHOK
MeTaniB MoOXxe OyTM OOHUM i3 NEePCNeKTUBHUX LLJIAXIB
3anobiraHHs popMyBaHHIO BionniBKM MiKkpoopraHiama-
M [8,9].

MeTta pocnip)xeHHa. [Jocnigntn BNaMB HaHovac-
TUHOK cpibna Ha OGionniBkOyTBOpPEHHSA Enterococcus
faecalis Ha NOBepPXHi CUIKOHOBOrO KaTteTepa.

06’ekT i MeToam pocnipxeHHa. na moaenioBaH-
H GakTepianbHOro 6ionniBKOYTBOPEHHS Ha MOBEpPX-
Hi CWUNIKOHOBOrO KaTeTepa BUKOPUCTOBYBaNWU LUTaM
E. faecalis 49, sakui1 BUAiNneHo 3 cedi XBOporo, k1t ne-
pebyBaB Ha NikyBaHHiI y BiAAiNEHHI peaHimMauii Ta iHTeH-
cuBHOI Tepanii Y «lHcTuTyT Henpoxipyprii im. A. T1. Po-
mopaHosa HAMH Ykpainm», m. Knis i He maB natonorii
3 OOKY CEYOBUBIOHOI CUCTEMM.

Editsinetar@rambiler.ru

MpenapaTt HaHo4YacTMHOK cpibna y BUrmsaj Konoia-
HOro pPO34nMHy (Nt06’A3HO HagaHuii ToBapuUCTBOM 3
obmexeHow BignosiganbHicTio «HaHo TexHonorii B
MeaonuyHi», M. Knui) 6yB OTpMMaHWiA 3a METOAMKO
Sivaraman et al. [10] 3 pesknmn moamdikauiamu. Ang
LbOro y PO34MH FiapoKCHay HaTPil0 3 KOHUEHTPALJED
[NaOH] = 1x102 Mmonb/n nNpu iHTEHCMBHOMY MepPeMi-
WyBaHHi 006aBNaANM PO3YUH TaHiHY 3 KOHUEHTpaLleto
[TaniH] = 0,2 mac. % Ta PO34uH HiTpaTy cpibna 3 KOH-
uentpauieo [AgNQ,] = 1x10® mone/n. Micna 3asep-
LIEHHS1 CUHTE3Y KONOiAHNIM PO34MH HEWTPanisysanm oo
pH 6.5 — 7.0 wnaxom kpananHHOro 4oaaBaHHSA OLTOBOI
kncnotu. Taki konoigy ctabinbHi i He 3MiHIOIOTb CBOIX
BJTACTMBOCTENM HaBiTb Mpu TepMoobpobLui NpoTarom
2 roavH npu 80eC. Y [OCNiAXEHHAX BUKOPUCTOBYBANM
KOMOIAHWA PO34YMH HAHOYACTUHOK cpibna 3 MiHiMarnb-
HOIO iHribytoyoto koHueHTpaujeto (MIK) gitovoi pevoBun-
H1 0,02 mr/mn. MIK HaHO4YaCcTMHOK cpibna nonepeaHbLo
BM3Ha4Ya M MeTOO0M CEPINHMX PO3BEAEHDb Y BIAMNOBIA-
HOMY XVBWUJIbBHOMY CepeaoBuLLi [2].

BionniBKOYyTBOPEHHSA MOLENOBAIN  LUASAXOM  iHKY-
OyBaHHA parmMeHTiB CUNIKOHOBUX KaTeTepiB (Jiangsu
Suyun Medical Materials Co., KHP) y cycnenasii
E. faecalis 3 koHUeHTpauieto kniTuH 107 kn/Mn Ha Tpun-
TMKa3ocoeBOMy OynbiioHi (TSB), (BioMerieux, ®paH-
uist) npotarom 24, 48 Ta 72 rogviH. Ans OUiHKM BNNBY
npenapaTty HaHO4YaCTUHOK cpibna Ha aaresito MiKPpOOHMNX
KNiTUH dparMeHTn CUNiKOHOBUX KaTeTepiB iHKybyBanu y
CYMiLLi KONOiAHWX HAHOYACTUHOK cpibna Ta 6akTepianb-
Hill cycneHsii y CniBBigHOLLEHHI 1:1 npoTarom 24 roauH.
3 METO0 BUBYEHHS 30aTHOCTI AOCHIAXYBAHOro npena-
paTy cpibna 3anobiratn 6ionniBKOBOMY pocTy 6akTepir
Buay E. faecalis Ha noBepxHi kateTepa oo GakTepiasnb-
HOI cycneHsii gogaBann Po34MH HAHOYACTUHOK cpibna
y cniBBigHoweHHi 1:1 yepesd 24 i 48 roauH iHKybaLii
dparmeHTiB kateTepa. KoHuUeHTpauis HaHOYaCTUHOK
cpibna B iHKybauinHin cymiwi ctaHoBunaa 0,01 mr/mn.

OuiHky 6ionniBKOYTBOPEHHSA NPOBOAMAN MOPdONO-
rivHO 3a JOMOMOrO0 CKaHYIOHOro e/1eKTPOHHOI0 MiKpO-
ckony Tescan Mira 3 LMU (Yexia). [ns BigoOpaxeHHs
HallapyBaHb HAHOYACTMHOK cpibna BMKOPUCTOBYBABCS
LEeTeKTOP BTOPUHHUX, MPYXHbO BiAOUTUX €NeKTPOHIB.
[na enekTpoHHOI MiKpOoCKoNii NnpenapaTy rotysanun 3a
meToamkoto [3] 3 He3HayHumMu moamdikauismu. Onsa
uboro pparMeHTV kaTeTepa nicns iHkybauii npomuBa-
SN BUCTUNBOBAHOI BOAOW, dapbyBanu reHuiaH-Bione-
TOM, MOTIM 3HOBY NPOMUBAIN ANCTUILOBAHOIO BOAOIO
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i dikcyBanun 30 xBunuH 96% eTnnoBMM CNMPTOM. 3pas-
K1 nepen BMILLLEHHSIM B KAMEPY MiKpOCKOMNa 3 BUCOKMM
BakyymMoM (= 6x102a) BucywwyBanu npu KiMHaTHIM
Temneparypi.

Pe3ynbTatv AochnifaXeHb Ta IX OOroBOpPEHHS.
Mepion Harbinbwoi GionoriyHoi akTUBHOCTI 30yaHMKa
npunagae Ha neply Aoby Koro KynbTMBYBaHHS y TPUM-
TUKA30COEBOMY BYNbIMOHI. TEOPETMYHO Liel nepios, Bif-
[aneHo MoOenioe NPoLLEeCK, ki BiabyBaloTbCSA B NepLui
[OHI nicna BBEOEHHS KaTeTepy B CEYOBMBIAHY CUCTEMY
xBoporo. Ha nepuwomy etani aocnigkeHb My iHKyOy-
Bann pparmMeHTU KaTeTepiB y npobipkax 3 E. faecalis 3
KOHUeHTpauieto knituH 10 7 kn/mn npun 37°C ynpoaosx
24 rogviH, nicns 4oro iHky6oBaHuin dparMeHT o0bpo-
OnaBcsa sK 3a3Ha4YeHO y MeToAMYHOMY po3aini i nigaa-
BaBC$ CKaHYO4i MiKpOCKOnii.

Ha noBepxHi cunikoHOBOro katetepa nicns Ao6oBoi
iHkyb6auji 6akTepii Buay E. faecalis agresyBanuce y Bu-
rnaai NOOOVHOKUX OLHIEI-ABOX KIMITUH, @ TAKOX YTBOPIO-
BaNIN MiKPOKOJOHIi 3 15-20 LwinbHO 06’eaHAHMX KNITUH,
Lo 6ynM PO3CisHI Ha NOBEPXHi KaTeTepy Yy JIoKycax af-
resii (puc.1).

IHKybaLis dparmMeHTy kateTepa y cyMilli 6bakTepiit
3 HaHo4acTMHKamu cpibna B koHueHTpauji 0,01 mr/
M npoTaromM 24 roguH 3anobirana aaresii E. faecalis,
iX PO3MHOXEHHIO Ta YTBOPEHHIO MIKPOKOJIOHIN Ha No-
BEPXHi AOCNIAXYBAHOro KateTepa y NOpPiBHSAHHI 3 KOHT-
ponem.

Yepes 48 roamH iHkybauji Ha KOHTPOJIbHUX 3pa3kax
KaTeTepiB y GakTepianbHiii cycneHsii cnocTepiranncb
OCTPIBLI LWiNbHUX LWapiB 6akTepianbHUX KITUH, AKi Ha-
nivyBanuy COTHI i TUCSAYI MIKPOOpPraHi3MiB (arnomeparu).
Arnomepatn aBnsnu coboi 06’enHaHi MiKPOKOJMOHIT
knituH E. faecalis. Yepesa 72 roguHu iHkybauji dpar-
MEHTIB kaTteTepa Hamu crocTtepiraBcs 6ionniBKOBUIA
picT E. faecalis, skuin Burnagas sk npouec baratolua-

MIRA3 TESCAN|

WD: 16.30 mm
Det: SE

SEM HV:1.0kV |
View field: 50.1 ym |
SEM MAG: 5.77 kx

| N

NanoMedTech LLC

Puc. 1. ®parmeHT CUNiKOHOBOro KaTeTepa
nicns 24 roguHm iHKy6auii y cycneHsii knituH E. faecalis
3 KOHUeHTpauieo 107 kn/mny TSB
MpumiTka: YOPHUMU CTPINKAMM BiAMIYEHO aAresito MOOANHOKMX KNITUH
E. faecalis; 6invumu cTpinkamm — mikpokosnoHii E. faecalis.

POBOro OOPOLLEHHS NMOBEPXHI KaTeTepa MiKpoopraHis-
Mamu (puc. 2).

3 MeTOI0 BUBYEHHS 30aTHOCTI OCNIAXYBaHOro npe-
naparty cpibna rasbMyBaT PO3MHOXEHHS Ta 3anobira-
TN YTBOPEHHIO arioMepaTiB EHTEPOKOKIB Ha MOBEPXHi
dparMeHTiB CUJIIKOHOBOrO KaTeTepa, Yyepes 24 roavHu
iHKyb6auiji 1o 6akTepianbHOI cycneHsii foaaBanm po3ynH
HaHO4YaCTUHOK cpibna y cnieeigHoweHHi 1:1. Ha 48 ro-
OVHY iHKyGauii npy 37°C Ha noBepxHi ¢parmMeHTy kKa-
TeTepa cnocTepirany aaresito, MIKPOKOMOHIi KJiTUH
E. faecalis, npote 6e3 popmyBaHHS arnomeparis KNiTUH
E€HTEPOKOKIB Y MOPIBHSIHHI 3 pOCTOM bGionniBkn 6e3 Ha-
HOYACTUHOK, KU BUKOHYBaB MiCito KOHTposto. OTxe,
iHKyOaujis dparmMeHTiB CUNIKOHOBOrO kateTepa B CyMi-
Wi 6akTepianbHOI cycneHsii 3 HaHoYacTMHKamMu cpibna
3HUXYE IHTEHCUBHICTb NPOLLECY PO3MHOXEHHS KNIiTUH
E. faecalis Ta 3anob6irae dopmyBaHHIO arnomeparis
Ha NOBEPXHi kaTeTepa Yy NOPIBHSAHHI 3 KOHTpPOseEM. Ha-
CTYMHMM €TanoM Haluux OOoChnigXeHb O6yno BCTaHOB-
JIEHHS MOXJIMBOCTEN BMJIMBY HAHOYACTUHOK cpibna Ha
GionniBKOBUI PICT EHTEPOKOKIB Yepe3 2 obu iHkybau,i
Ha MOBEPXHi kateTepa 3a YMOBU A00ABAHHS PO3YUHY
npenapaty cpibna Ha 48-y noby. Yepes 72 roguHu iH-
Kybauji pocnigxyBaHux pparmMeHTiB HaMU He BUSIBIIEHO
6ionniBKOBOro pocTy Ha NoBepxHi kateTepa. CnocTepi-
ranvcb OKpeMi MiKpOKONOHii, yrpynosaHHs E. faecalis
Ta copbLis HAHOYACTUHOK cpibna Ha NOBEPXHI MiKPOKO-
JIOHili eHTEepPOKOKIB sik Yepes 24, 48 roauvH iHkybaLii, Tak
i yepes 72 roanHu (puc. 3).

Cnig Big3HAYMTKX, WO [OCAIAXYIOYM BMAWMB HaHO-
YacTUHOK cpibna Ha GionniBkoBuin picT E. faecalis Ha
Moneni yponoriyHux kaTteTepis, Oyno BUSBMAEHO, LWO
HaAHOYaCTUHKK Cpibna ocaaXyBanMCb HEPIBHOMIPHO Ha
MOBEPXHi KaTteTepa, YTBOPKOYM NPU LbOMY HEBEJUKI
CKYMYeHHs1 yepe3 24 roavHu iHkybauii (puc. 4). Toni
K, Ha 48 i 72 roguHu iHkyb6auji cnocTepirann ondysHo

MIRA3 TE‘SCAN

View field: 50.0 pm Det: SE
SEM MAG: 5.78 kx

NanoMedTech LLC

Puc. 2. BionniskoBuii pict witamy E. faecalis
Ha pparmeHTi CUNIKOHOBOrrO KaTeTepa
nicng 72 roaviH iHky6auir
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SEM HV: 5.0 kV/

SEM MAG: 68.0 kx

WD: 11.41 mm
Det: SE + BSE

Puc. 3. CopOujis HaHOYaCTUHOK cpibna (Ag) Ha noBepxHi kniTuH E. faecalis

yepe3 48 roauH iHKyGaujl

MpumiTka: cTpinkamu BigMiveHo copbLilo HAHOHACTUHOK cpibnia Ha noBepxHi kniTuH E. Faecalis

pPO3KMAaHI HaHOYaCTUHKK cpibna Ha MOBEepXxHi JOoCHi-
[)KYBaAHOro KaTeTepa.

[MpoBeaeHri [ocnimkeHHs nokasanu, Wo MycKOBUM
MexaHi3MoM 6ionNiBKOYTBOPEHHS € afresis Mikpoopra-
Hi3MiB Mif, 4ac akTMBHOI dasn iX PO3MHOXEHHS Y TpUM-
TMKa30COEBOMY OyNbIOHI NPOTAroM NepLUnx 24 roauH.
Ane B U0 6ionoriyHo akTMBHY dasy MikpoopraHiamu 6i-
ONJIIBOK HE YTBOPIOIOTb, @ TiNIbKW aAre3dyioTbCs MOOANH-
ui. Jesiki 3 HUX yTBOPIOIOTb MIKPOKOJOHIT 3 2-3 KNITUH.
MiKpPOKOMOHIi — NoYaToK MPUCTIHHOIO PO3MHOXEHHS
i OiNEeHHS MIKPOBHMX KNITUH. IX BUSIBIEHHSI € 03HAKOI0
noyaTky pO3POCTaHHS i HACTYMHOro YTBOPEHHS Bionni-
BOK.

OTxe, 6ionNNiBKOYTBOPEHHHS AN POCTY nonynsauii
GakTepirt B nepuly 0oby 6ionoriyHO He NoTpibHo. Bio-
MiBKM NOYMHAIOTbL YTBOPIOBATUCH Ha APYry [oby, Konu
XUTTA MiKpoOHOT nonynaujii nicns norapudmivyHoi pasu
i pocaArHeHHa M-kKoHueHTpaLii nepexoamTb y dasy npu-
NMUHEHHS PO3MHOXEHHS Yeped pakTop Quorum sensing
3 HaCTYMHUM BiAMMpPaHHAM. Lle € noyaToK «CTapiHHS»
KYNbTYpW, SKOMY B CBili 4ac Oynv npuaineHi 4OCnioKeH-
Hs M. O. MonwmHoi Ta ii konm B Hawomy IHCTUTYTI, ska
nokasana, o 6ionoriyHi BNacTMBOCTI CTapiloumx KyJb-
TYP 3MiHIOIOTbCA. MOoXHa npunycTuTu, WO nepLuo
3MIHOIO Ha LIbOMY LUNISIXY € 30aTHICTb BakTepiin [0 po3-
MHOXEHHS Ha NOBEPXHSIX Nicna aaresii Ha Hux. B no-
[anblioMy Lie Npu3BOAUTb OO0 YTBOPEHHST GionmiBoK.
Tomy, xapakTepHOI0 O3Hakol OioMNiBKOBOrO POCTY €
LWinbHEe pO3TallyBaHHSA KNITUH, SKe BUHMKAE Yepes KJli-
TUHHWIA NOAIN Ta NPU3BOANTL A0 0OpoLLeHHS. MpoTe,
METOI0 HaLIMX OOCHioKeHb O6YNO ranbMyBaHHS BUHUK-
HEeHHs1 6ioNNiBOK Ha MOBEPXHi OOCHIOXKYBaHOro Kare-
Tepa 3a J0MNOMOrol HaHO4YaCTUHOK cpibna. MNpoBeaeHi
LOCNiOXEeHHS nokasanu, Lo HAHOYaCTUHKM B CYOIHriOy-
touir koHUeHTpau,i 0,01 Mr/mn epekTUBHO 3aTPUMYIOTh
picT 6akTepili E. faecalis.

BucHoBku
1. BionniBkoyTBO-
peHHa Ha KkaTteTepax

3ano4yaTkoBYETbCA af-
resieto E. faecalis Ha-
NMpWKiHUi nepLoi gobu

pocty B OyNbiOHHIN
KYNbTYPI.
2. XapakTepHoio

0O3Hakolo 6ionniBKOBO-
ro poCTy € LjiibHE PO3-
TallyBaHHSA MIKPOOHMX
KNITUH Ha MOBEPXHi Ka-
TeTepa, $Ke BUHUKAE
yepes KNITUHHWIA nogin.

3. BupasHi ¢popmu
GionniBok - arnome-
patu — BUHWMKAKOTb Ha
MiCLi MiKPOKOMIOHIN Ha
npyry 0o6y i B HanbinbLL
PO3BUMHEHIN OaraToula-
poBin dopmi cnocTepi-
ratoTbCs Ha TpeTio A00Y.

4. BcTaHoBneHo,
WO iHKyOyBaHHS parmMeHTiB CUJIKOHOBOro Karetepa
npoTArom 24 roguH y cymiwi 6aktepianbHOi cycneHsii
E. faecalis 3 HaHO4acTMHKamu cpibna y cybiHribytouil
koHueHTpauii 0,01 mr/mn 3anobirae PO3MHOXEHHIO Ta
YTBOPEHHIO MikpOokosoHil E. faecalis.

MepcnekTuBM noganbwinx AochigXeHb. OTpu-
MaHi gaHi cBig4aTb NPO NEPCMNEKTUBHICTb 3aCTOCYBaHHS
HaHOYaCTMHOK cpibna 3 MeTo nonepeaxeHHs Gopmy-
BaHHS BGionniBkM MikpoopraHisamamMmm Ha NOBEPXHi CUJIi-
KOHOBOrO KaTeTepa.

MIRA3 TESCAN|

NanoMedTech LLC

MIRA3 TESCAN|

SEM HV: 2:0 kv
View field: 18.2 ym

SEM MAG: 15.9 kx

Puc. 4. Cop0uisa HaHOYaCTUHOK cpiGna Ha NOBEPXHi
dpparmeHTy CUNIKOHOBOIro KaTeTepa
yepes 24 roguHu iHKyGauil
Mpumitka: cTpinkamu BiAMiYeHO HasiBHICTb HAHOYACTUHOK cpibna Ta ix
CKYMYEHHS.

WD: 15.86 mm
Det: SE
NanoMedTech LLC
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BMNJiuB HAHOYACTUHOK CPIBJIA HA ®OPMYBAHHSA BIOMJIIBKU BAKTEPISMWU ENTEROCOCCUS
FAECALIS

CuHeTtap E. O.

Pesiome. MeToto 6yno gocniguty BNAMB HAHOYACTUHOK cpibna Ha GionniBkoyTBOpeHHst Enterococcus faecalis
Ha NoBepXHi CUNIKOHOBOro kateTepa. MeToam: 6akTepiosorivyHi Ta eNeKTPOHHO-MIKPOCKOMiYHI. Pe3ynbtaTtu: iHKy-
Oauis dparmMeHTiB CUNIKOHOBOro KaTeTepa y cymilli 6akTepili E. faecalis 3 HaHo4YacTMHKamMmu cpidna 'y pigkomy no-
XXMBHOMY CepenoBuLLji 3HUXXYE IHTEHCUBHICTb NpoLiecy aaresii 6akTepianbHUX KNITUH YyNPoaoBX 24 roavH Ta npu-
rHivye 6ionniBKOBMIA PICT Ha NMOBEPXHi kaTeTepa NPOTAroM HacTynHux 48 i 72 rognH. BucHoBok. OTpumaHi gaHi
cBigYaTb NPO 34aTHICTb HAHOYACTUHOK cpibna nonepenxyBaTu dopMyBaHHsA GionniBok E. faecalis Ha noBepxHi
CUJIIKOHOBUX KaTeTepiB..

KniouoBi cnoBa: enterococcus faecalis, cunikoHoBuiA katetep, Gionnieka, HaHO4YacTKM cpidna.

YAOK 546.57+615.83:616-022.7

BJIMAHUE HAHOYACTUL, CEPEBPA HA ®OPMWUPOBAHUE BUONJIEHKW BAKTEPUAMU ENTERO-
COCCUS FAECALIS

CuHeTap 3. A.

Pesiome. Llenbio €BUNOCH UccnenoBaTb BAWSIHME HaHoOYacTul, cepebpa Ha 6uonneHkoobpasoBaHue
Enterococcus faecalis Ha NOBEPXHOCTN CUIMKOHOBOIO kKateTepa. MeToapl: 6akTepnonormyeckmne n aNeKTPOHHO-
MuKpockonuyeckune. PesynbTaThl: MHKybauus ¢pparMeHToB CUIIMKOHOBOrO kaTeTepa B cMmecu 6aktepuii E. faecalis
C HaHo4acTuuamm cepebpa B XNAKOM NUTaTeNbHOM Cpee CHXAET MHTEHCMBHOCTb NpoLiecca aare3nmn 6akrepu-
abHbIX KNIETOK Ha NPOTSXKEHUM 24 4acoB 1 NOAABASET OMOMIEHOYHbIN POCT HA MOBEPXHOCTM KaTeTepa B TeHeHne
cnenywowmx 48 n 72 yacos. BeiBoa,. [NonyyeHHble JaHHble CBUAETENbCTBYIOT O CNOCOOHOCTU HaHOYaCTUL, cepebpa
npenynpexaats GopmupoBaHme bronneHok E. faecalis Ha NOBEPXHOCTN CUIIMKOHOBbLIX KATETEPOB.

KnioueBble cnoBa: enterococcus faecalis, cMnMkoHoBbIl kaTeTep, GuonieHka, HaHo4YacTULLbl cepebpa.

UDC 546.57+615.83:616-022.7

THE INFLUENCE OF SILVER NANOPARTICLES ON THE FORMATION OF BIOFILM BACTERIA ENTERO-
COCCUS FAECALIS

Synetar E. A.

Abstract. Introduction. In modern times in hospitals prolonged catheterization of patients creates an ecologi-
cal niche for excessive population of resident microflora rights, in particular bacteria of the genus Enterococcus sp,
Candida sp. First of all, this is due to the properties of microorganisms that colonize the urogenital tract epithelial
surfaces and form biofilms, causing their localization in places inflammatory processes underlying the pathogen-
esis of cystitis, urethritis, pyelonephritis and more. Given this primary prevention of contamination of implants, in
particular catheters, and inhibition of the formation of biofilms on medical devices is an actual problem of modern
medicine and biology. The use of metal nanoparticles can be one of the promising ways to prevent the formation of
biofilm microorganisms. Objective: To investigate the effect of silver nanoparticles on Enterococcus faecalis biofilm
formation on the surface of the silicone catheter. Methods: bacteriological and electron microscopy. The formation
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of biofilm modeled by incubation fragments silicone catheters (Jiangsu Suyun Medical Materials Co., China) in
suspension with a concentration of E. faecalis cells 107 cells/ml tryptykazosoy broth (TSB) (BioMerieux, France) for
24,48 and 72 hours. To assess the impact of silver nanoparticles for drug the formation of biofilm pieces of silicone
catheters were incubated in a mixture of colloidal silver nanoparticles and bacterial suspension in a ratio of 1:1 for
24, 48 and 72 hours. The concentration of silver nanoparticles in the incubation mixture was 0.001 mg/ml.

Results: Studies have shown that the trigger is the formation of biofilm adhesion of microorganisms during the
active phase of reproduction in tryptykazosoy broth during the first 24 hours. In this phase of biologically active
microorganisms don’t form biofilms. Some form of microcolonies 2-3 cells. Microcolonies - beginning wall multi-
plication and division of microbial cells. Their detection is a sign of early overgrowth and subsequent formation of
biofilms.

Established that incubation fragments silicone catheter in a mixture of bacteria E. faecalis with silver nanopar-
ticles in a liquid medium reduces the intensity of adhesion of the bacterial cells for 24 hours and inhibits biofilm
formation on the catheter surface during the next 48 hours. Not found the formation of biofilm growth on the surface
of the catheter 72 hours after adding the drug solution of silver on the 48th hour of incubation studied fragments.
There were some microcolonies grouping E. faecalis and sorption of silver nanoparticles on the surface of micro-
colonies enterococci as 24, 48 hours of incubation, and 72 hours. Conclusion. The findings suggest that the ability
of nanoparticles of silver to prevent the formation of biofilms on the surface of E. faecalis silicone catheters.

Keywords: enterococcus faecalis, silicone catheter, biofilm, silver nanoparticles.
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